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AR, WS . TR 2 AT ARMER AR, e AU LR (0 R 1D
TEXERI

AR JCBAE R e LA ERIE (0 5 1), Bk 1 EedE (Bit), 7700 b i 1 A7, 8 AN
PR TC A AT AR 8 A HERIRCT:, BRI FoR 28 AN S . 8 7 —HERIE ol 1 45 (Byte,
fAiid A B) o 16 A d AR TCaAF I LA IR 16 A7 kil Rl 2B,



A=

8x1024 MR LRI LIRS 10248, Bl 1KB.
8x1024x1024 NEHIAE LA T AR /R 1024KB, Rl 1MB.
8x1024x1024x1024 MAE LA AT LIRS 1024MB, Bl 16B.

4. ¥ 883EE (machine language)

THENLP R 2 A A E ] 0 F1 1 R0, HLaE 52 X Z 3R m). tHENLRE
HEAPAT I ZR T R
Bilhn, FAER 17 F1 20 NSRG4 CRI Intel 8086 HLAR1E 75, Intel Pentium HLASIE 75
15 :
1011 0000 0001 0001

0000 0100 0001 0100
1010 0010 0100 1000 0000 0000

FATERHEN 17 ZHI3 AL 54785 5T 4 A7 —HEFIE (1011 SR BN EE S E 513 %
fEash, BT R 4 A7 — 1% (0000) S RTFENEH 40 AL 374788, o 8 fr — il (0001
0001, FRHEH17) HELHIKIE.

FHNLESTE S SRR N, AR MERE AT Se RN g, (HAE 20 D 40 454K, ZH—& 15
HLHIFE 7 S A IUXFER, A ATl 48 BT FLR 7R 0 F 1 SR EHLES G S IFER, R 3EH HAhIEFR !

5. ;C4wiE = (assembly language)

N T R R, AAISIANTICE S . BRI IES N N —&HAE 5184, AR
SR, W FIRRYIESE S A 8086 L gnik & H AR VAR R i 5 N .

MOV AL, 17D

ADD AL, 20D
MOV [SUM], AL

R85 905 MR P AR B H LB AR, DT EER B bR, — Mg “ICRmfBT” 1)
R o] LK Gt 5 9 5 R P e AL LA B SR

6. B&IES (High-level language)

BRI tE SN AL E S AR KISl (HE SRR, T H & I ZON ARG, MBLESES —
FE, RIS SE s M P U ESRTR EAR 2 4 F8 4. T, MIKMH T EPES, (e BREmeEs .

ERPOEFT, —&IR2 TN N2 ZHAE SRS, P05 RHABARIE SRS,
AR 5 T S N . LAR 2 E ARG 1) Python 552001 0AY:

sum = 17 + 20

113 Zavkds. fiRREdvRI Python i &

M RPE WS T, L ENIT AT MR A LAHE 5 B ETE 5 IR 1 5E
MBI N HLERE S IORY, AR SO, VR THIT, ZRE STV R RES . it
5 PR AR T RIS BT AT, XRS50 R ENE S - Python w2 AiRREALTE 5.
G PRI A GRS R, R g PR G S YR ST g 1k AT AT ) ERRR R S
o MR BUTE FOE L MEFRRARART, RREALE S S IS R — B IR SRR AT
® JiFds: niEAn RN AL I — M A TR O LS S AR T . LRI
A AU T DU AT Bis AT

® MRS T AT AT MRREIAT, RRRRACTE ORISR A SR AR, RS
P H BB AR AT I A . RRACTE FRAEMRRE A B SR RIS R AT 10

MRS R B A TR R IR SR HARAT BRI AR S RE R PP IR A B o 1T 2 9 ) AN

=-uoyid
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FEREAT — ORI, T R v] DOSHIE A T AR RO DAk, TR R e R P i

SRS AT 7 il AR R R P A C B CHEH S - C B CHHl 5 24 i
MET, GiiEavkt C Bl CHif SR P iE LA R I, oW R PR 2 40k L I A A, A
AT CASE R R P IRABAT L, (16 SERE DRI () JF HLAR 2y VR, iy L SN 7 5 58 Hoa 1 4f
J A BETTARHATRES Y, 100 Python 14— R ITE 5, REAIR PUHOZ SR ST, T LA LR
JPE R, JFrT DA BIRIEIT AR, DISA S g SR iR i 5 R )

1.1.4 Python FFIF 54 1%

FIH Python % 5 #5222 [ LA R LA B

(1) BAR A AL Wi — M AREIR L ? AR A7 257 A ALiR?

() feth k. YR RS CL ) 741

G)HERE: KSR BRI e 5 R .

(4) MK F AT BERAS R R, RS 75 7 AR T 45 2R

ftn, Z S ABAA N E, TR D RET

(1) BRAR . X2 S AR L g N (BRI SO 7 45 R Ay S (BT Bl D 3 2 fR A7
F3CAF) ?

() SR e AN EUE 23 5 2 7m BR (sum) S EUE IIAEL GHEEE, count) , ARSI
MEE R MBS L, FIN B EESN G e SRR AN, B EPFE. ANZ2%
Rl O s A AL R

B sum=0,
TSN count=0.
B
B—AME,
IR B RN, XA~ “HEE” IR,
0
B IUAME value MNE] sum.
THEAS N 1.
W “RA” K “TERs” MHERE R,
W /4TEP341E

Q) EREF: 5 Python 15 5 &on k.
@M WAL, ERGRUEHIER. SARSE T e SAREEdE, EH K
JPRETTIE SN o I, FA KRR TR R AGEEUE, PR RIrRE.

| 1.2 Python i& 5 B9 E Z4HHIE

Python 5 7 /& HH Guido Van Rossum T~ 1991 R )0l I gm et 5. Pridmd, ek
T HLAS TR 2 IR RGN, I HARMEETRE R 0 i)t — M N2 5 T3 i) gm A1 5 1. i,
SR e T DI R RN R . AL SR mPE S, W C. C++. Java 55 AN, Python 1 5 LA
i8] 5.y S AN G R R T 4

Python & & I FE2RHIEWT T .

1. BRHF

Python & & fil %, REIE GA) 2% 2% SJRE T, ATR] 2738 vl LIRS ) 8 vh 7E 1) A £ FSK A 7




A=

EL, A OTEE . RBESNMER 2 . Python i & XA 2B AR AT 7 =2, T LATE Bhw) 2
FARHE RS R PA R . 1F 8 I ek, [N AME 2 8B WU HACKE: Python 155 7E N/ NET)
HIERmAEE S .

2. RENES

[F]—/MT55, H Python i 5 95 AR AT 2 F SLAh n FEE 5 P S AR AR S 1 L4 2
— 8RBz —. B, A, HHARGRSE 5T RS R S LA AT 2 L TATAS, H Python
R RS ST,

3. B¥A

Python 1 & & — M- TS M FHE 5, FIZE 59 S MR ] IE S F/E R4, W Windows.
UNIX/Linux. Mac, HERTFHHEIMERL, W Android 55, V& Lig17,

4. BRMES

Python 15 5 & —MAB M FEE S, 1M C CHMLEmir R gfiE = .

5. XEWE

Python it 5 $2 L K FE ME, M4 Python 15 5 H 7 IFRMEZE AN EE —J7 I o R IX 2L KA
F5EE, TTCAEE R R ER ISR T,

1T Python & 5 IFIX 464 11, Python 5 5 AT B LA, AT 8L A#SEAEH] Python
TS ACEARATT AR AL 55 o RS A B EHE N T RE, #5538 K H Python ¥ 5 1 b L gmFE I
RIES . BT, HASEHE AR T 2% 3 Python & 5 HGE, MTHEIHLE b B Ah Lk FIBFF T &
N, IR RIHR/NEAE, FBTE2% 3] Python H 5, BWNVFZ KA. W2z, ANEEE LK Python
E SN ERME S . BEWERT 0T 2017 4£ 10 11 HEA T (G TAEENS %
(NCRE) /R FR %) fid@%n, woE @ 2018 4 3 JIl, fEFEN—RFE XA “Python 15 FFETIX
i ®H.

7t 2017 4F IEEE Zifih & HHTH5 %, Python IS4 —.

[ 1.3 Python FAIMERREAN

1.3.1 ¢ Python
Python JF K FRBE 54y OB AT T, UL SR TR 5
1. BERE

JR AR et e e A N 6 e 3E AR (1) Python il B4 - 7F https:// www.python.org/downloads |
# Python “Z3eFE P IFIsATHI ] .
WE 1-1 Fros, fE22Ed i /A “Add Python 3.6 to PATH”, 225 F>4s 4 5% Python filke
A BRI N2 R G ERAE
GRESEE, TUATIF a1, AEH P “python” nl LAFT I Python fiRt R %8, RGN T
7~ Python IIRAAE 5
>>> python
Python 3.6.5 (v3.6.5:£59c0932b4, Mar 28 2018, 16:07:46) [MSC v.1900 32 bit

(Intel)] on win32
Type "copyright", "credits" or "license()" for more information.

P AR 2285 2 B FE AN ) Python fifRE 2 F1— L H 717 ) Python J%E .

>UOYIAd

oS
09—,
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% Python 2.6.5 (32-bit) Setup — ®

} Install Python 3.6.5 (32-bit)
Select Install Now to install Python with default settings, or choose

Customize to enable or disable features.

@ Install Now
Ch\Users\s\AppData\Local\Programs\Python\Python36-32
Includes IDLE, pip and documentation

Creates shortcuts and file assodiations

—> Customize installation
Choose location and features

python
for Install launcher for all users (recommended)

Wind()ws IAdd Python 3.6 to PATHI Cancel

B 1-1 Python JRA4 %2

— e T HALH, U1 Anaconda 2%, [0 Python B 7 ) Python flRE 3% K AN, &%
W RIS =5 Python £, W HLT(H T Python K 28 = J5 FE) 3%,

RS RS AE Windows FREE, W1RA4F UNIX/Linux 5% Mac 345, WIS BTN Fi8%R
GAET

1.3.2 Python J- %83

nJ LLLE Python i 24T H 445 A8 H 2\ Python 27, tHn] LLRHERIE R4 1H A7 (1) SCA i TR (an
Windows {10 #i 48, UNIX/Linux ) vi 8% vim) BT I SCA w4 T (41 sublime) 45 Python F4#

{HFEF R 2R LLR Python ZafEifist.

® KURATHI U Y 2%, Wi sublime. atom. Visual Code %%, AT HFINCE, {HH ] PAgnk

R0, SRS HAEAE S 4R s R T Python FREESHAAT Python R/ . 308 ) B AT R M 2% 4%
FKAARCE TR

® (AR IT & IRES, 4 Pycharm, 347 Python F/3 KT %K .

® i ff] Jupyter Notebook.

Jupyter Notebook 1] LK W #% 2 /F Python F&/7 g T H, AT AEH g 54809, bn]
DU 5 4% X .70 (markdown) 25 =5 IS0 A&, NIMRRARRS FSCE=A LSS &7 —A
SCkH . [ABE, Jupyter Notebook 2 Python F/7 5 A FH e 2 1) FH T-ARAL 4 5 A S AR I L AL
Anaconda “Z3EFEF B4 H Y T Jupyter Notebook 1. . 4L/ J5i A= 224 ) Python, I - %i4¥ Python
AN TN

pip install --upgrade pip
pip install jupyter

AFECE FIMAZFE R H Jupyter Notebook 11 4 # 2% 155
[y 14 Python RS

Python fifREE:H] T1E4T Python g% (Ry) , HEA MBI, AZ L UFRERATASA TIIA S




141 20 AR TR

1. REXBERPITEXE B A%
HEHER AT python st i EAAZ ARG TR AL , 75 Python fif R 23 KIFERT>>>
JE AT AR Python [ (AR “iH7)”7 ), MRS SMPRPVTIZAOER. B, A 1+1:

>>> 1+1
2
>>>

Bt DL BN T RS R 2,
PEETHHIN 50 — 5/6:

>>> 50 - 5/6
49.166666666666664

Ak 2255 N "hello world!":

>>>"hello world!"
'hello world!'

XHEBAVA T IG5 TR A B 74, i th A2 ROR S 5 s 5 | 5 0 K A R K A
FAF o XL B G SRR FAT I “ FREER 7,
FRARSAA T AR

>>> print("hello world!")
hello world!

Jo e VR H A4 hello world!.

2. iR Python 2F%ES

7t Windows “T-&#i N\ [Ctrl+Z), 7E Linux. UNIX 2 Mac &%\ [Ctul+D]), ##iEH Python
il o

142 A%

ARSI T Python —NIUAE print O N E R AL, H T 2o s DR S, BG5S+
E— N ERFH “hello world!” 4245 print, BCZE print 5 W EHES O 8L, eREL print O AL BN
T L AR N A . FRATT I BERR print O 47 B (8l ) B2

F %% print O #r i 69 FAF B IEH QIEF A BT 46t RAL B3| 5 RWG| 5, Fdbfets &4z
B E 3] FRRE|FREAREAT—ANFHEY, CNAFFREFHFEHAE,

T2, Python BRI EIFAN 2 Python 15 75 IITEVEAZL G 43, BRESLRs B —2iBEA) 44
5, FEFP BT LU Python T A) %5 %5 P & AE R RREL, BEANBRBGE S — MR E B T TAE . Python
T 5 S BREE L T —NIAT Python iBAJMAREREAR AL, 10 H S — 2 WA R 5L, &A1
Bebrhy “NEREC. PRl nr DU SCH QRS e E SR ORVEEH] B AT X ). il
¥ —HHS TR B f R A 4, o] L2 s I XA R £ IXA s B A R R i 4l
F5 21 A (A RRESREGFRFEY) , MM 0T Uk 5 22 R S 40 5 [RIRE IR 215 1), SRR =) T g ases o

S8 SUREASBRB R UL W Z R BT LB T AR B o« TR A Z R B, 1224 IR 2 bR 8
[ FIVOA 36 A5 T T 0 451X A R FH 1 e B IR BB 25 sR B B O “SERRS 47, X 8E “s2
FRZ8” HE A R4 S I R 5 AR 6 45 pR 20 . 40, print ("hello world!") i A28 ik [F145 =
FE 3R 25 BB print ) — NG S F5 R T 457 5

=-uoyid
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R TAT BB XG5 B G SRR, e . flhn:

print (hello)

NameError Traceback (most recent call last)
<ipython-input-6-1cd80308eb4c> in <module>()
--——> 1 print(hello)

NameError: name 'hello' is not defined

[FIFE, VAR BN, WERSHASE AL e A4 Ja (R3S 5 AR 2 i e 5, 2 A

print"hello"

File "<ipython-input-7-26542d529988>", line 1
print"hello"

SyntaxError: invalid syntax

FAE N HABT

>>> print("1+2")
1+2
>>> print('1+2"')
1+2

10 P BRI print O % H AR [FIRE 455 A (120 F0N 142, EDZ, S print (14+2) , U
>>> print (1+2)
3
Il LERIL 3 TR 1.
Python B A — MG/ —ATH, WIR—FRERESHEZAT, W LAIERAT IS5 R A S i —
FERRHIRIFLAT S\, WE R Python TE A K 4RS00 & Ja T AOAT . B4m:
>>>1+\

>>>2
3

RS N I 2 A

>>>1+

>>>2

File "<ipython-input-9-c5120ce5lab9>", line 1
1+

SyntaxError: invalid syntax

IR PR PN AR EEZAT, MRS\ Bl

>>>print ("hello, \
>>>world™\

>>> )
hello,world

PR print O AT LA 2 AN I, X885 AR f R I, A 002 TR LS A B T

>>>print ("hello', 3.14, 2)
hello 3.14 2

PR print O BROARTHY AT, ) OB B CHE 7 240 end (EBCRIAT N . Bl

>>>print(l,end = ' ')
>>>print(2,end = ' ')
>>>print(3,end = ' ')



A=

123

B A print $ 60 1 5 T 102 2 T AR AT
143 et A S

LR ZAS Python 54 (fir ) JBAE— MRS py ISCASCAR T, SXFSCAFFRA Python BIA
SO (seript) o« B, FASCARYwE TR, w1 “idFiAR”, gafd Mo
print (1+2)
print("1+2")
print('1+2")
print("hello, world!")
print("hello", "world!")

FHRAFAEf 2N “firstpy” ISCAEH . (EA AT E HHIA:
>>>python first.py
Python /&R BSFEIT, [RIULARRE 3 B R HUAT first.py H 1) Python $84, JF4Han M5 B
3
1+2
142
hello, world!
helloworld!
E:
® 54N print O BRI HH fE 44T .
® %Y print O 0] LU 24N, IXEEELUE ST, W print ("hello”, "world!") % T PN
FFHf .
® 54 M. py MIIASCAFABRR AEE (module)

L44 A RITERE

Python [#Jfir 44 142 % print ("hello,world") #% 4y i 1) (LFRAHD) .
BriER)4h, 1E9m5 Python JAIAS ST, FRATIE T S0 BRI Il — L6 U B Bl g, 1 28 3ji I 5y
fEFRR R, NG AR FER], HAERDE D TH I 384 5 B BB .
ISR AR TR B, R AE AT SCFIIRAT TN E—NMRERAT S5 #, 24T SO T 3R .
.
# XK A python FF
# TR T RE AL H O 745 o
print (1+1)
print('hello,world') #FJEIFMFE hello,world

PAT AT 25 5
2
hello,world

FERE—ATHL, #)S I AISC TS IRE, W EEIRRP RIS 1. 2 47305 4 Ar#a i sey, #
SRR VERE . IBRVER TP B AEAT R, AH “ONRRERPRIMER” 2 — A RIEFRgrE I8, A
AT LA B At B B AR ALY, A BT A AR X AR .

+

® %;5 Python A2/7 49 AIATAR X, R A XMAEPATAZATH AN,

=-uoyid

A
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© IR A AT
® 54 Fui M R A,

N[1.5 BFAFFRIRT

1.5.1 Eyon

1. SIS

FEP B RS AT L B AE L 04 1 RoRi . MAEgmARIE 5, BUE R a2 M.
filtar, Ty CAR H R AR R B k] (Decimal) 7, B 10 MAFEIECE 04 1. 24 v 9 EoR
— AN REF/NT 10 %L, AT RLESEHEX 10 MASEBCE AR E R EIX A AT, B LA
Byl IR R A 10 0% BB — Mo T 10, iR R Y. A B2 Ak
FRFoR, WH “ETi#E—" MEAEER. B, —AD3E329 mEE “34 100”7 1 “2 4107
B “1A4~97, AILAR IR 10 (122 55

320=3x100+2x10+9=3x10°+2x 10"+ 9 x 10°

12 EFETFEN, BTSRRI o, A IR A O” WIRRIRES, e Ei,
1 AR TCa I T RO L BEX 2 AN R DL, A T HBER R 0 F 1 AT WiREFRIR
FEORIECT, WIRTLLRA “#=g#E—" 17k, BERHZ AR e, EI2AS 0 F 1 4y kR
N MR IXFH NS 0 R 1 SRoRE vk o « ki) Ronid. i, 3k
1011 A LARIRAE 27 11 2 T

1011=1x22+0x2+1x241x2°=1x8+0x4+1x2+1x1=11

BPAE Tk 1.
1A B 2 F AN 1 Leds (Bit, W0 b), 1M 8 A —REHI & H WA 1 775 (Byte, i
1A B) o 8 A MBI B RE AR 1-1 s
ARG 7 A BRI T AR R 0 1) 127 JL 128 NANIFECTE, AHH A 8 A7 —dE A7 nf AR R —
J256, B 2PANAIHIME. WA n A ZRERIRL, Wn] DAROR 2" AR FREL, W iEREE 0 3 271,
2. i
A BRI BRI, 0 RO BN 2 AT A . il
1011 0101 1101 1001 1110 0101
R IR 11917797, WL 8 A7, AR, b RIAAE LA o R AT, e
¥ WNATRZE 0SS 17 A JERIAT BB R 1, AR T RE o ik R “ oSk,
B -F AN A AR R s — AN BUE BB 10 AN 04 10 24 .oy 9 I RSO RE I
6 NFEE A(@)s B(b) . Cle) D() E(e) FU) RpHFRR M CELFRIAX A KANE) o Ul
R 12 P Fosabil, bR —HEZ R R VG R .
B0 17N HERIEON N 4 A7 B4, BT AT DURHE AT 1 A kil 8o i 4 A —210 77 XL
TNEEREA R
1011 0101 1101 1001 1110 0101
XS RERI R IRE, AR AT DU H R
b5d9eb5b




A=

RHZR /N BE RO AR 7 5y b v FO0 I 2R 2R 17 A224 10825 —12), Wal LR+~

PEHIECR T R 77 vk S o8 N A -k A
bx 16 +5x 16+ dx 16°+9 x 16>+ e x 16' + 5 x16"
F -1 8 (LI R A+ F1-2 A AR X R
= i + it ot + it = it
0000 0000 0 0 0 0000
0000 0001 1 1 1 0001
0001 0001 17 2 2 0010
0111 1111 127 3 3 0011
1000 0000 128 4 4 0100
1001 0001 145 5 5 0101
1111 1111 255 6 6 0110
7 7 0111
8 8 1000
9 9 1001
Amia 10 1010
B b 11 1011
CHic 12 1100
D&k d 13 1101
Eile 14 1110
F i f 15 1111

152 ‘PRI

FEVHENT, SRR, WRESCTRE B (00 10 24 o 9 —USRERRERF (. /v HATAE
T AT A5 S, 1] I A) A LA — s BRI

1. ASCIl %3

1960 #-4X;, American Standard Code for Information Interchange (ASCID) Zy3E{# 1 7 47 k%
TR 128 NN I F4F

JRAG 7 7 ASCIL A T IiB- B A AR ), (H2x Tk, MEESE S S rmABH T, T2
eth TH RMA 8 A7 —HE AR R TR ASCI F- 15 4ifid .

RN T HE 8 [ 508 5 I AR 245 00 T (il =443 88 000 /N) , 8 £ ASCIL 745 4 it g A% ]
T o8 T i IREAGIR) ASCIL R8RS 1990 - AT T4 % — A 454wt ” (Universal Character Set, UCS) .
UCS /2 ISO 10646 bk, UCS FHFIguft K 32 47,

2. UCS #a Unicode

UCS JE X T 7 H4h5 i< (Code Point) (4 EAE KL % R o Hifhh £IRIZTS (Code) JF AN — (1]
H, b it NS, g R TR A R e MAE A 256 N4
P — T BARR, WA 4 AR | IR SRR 2 T . PRIk, i R
it G s 7 3

Unicode J&—/MxifE, AUE ST —ADNFRFESLIL PRI 5 (FAF K190 R 55 7 T UCS X}
PTG ) » IR RE LT 2R ARG s RIS T o b AT LR B T S T T
P, B DR AR S, HERRNEM Y. KZHOE S TAIHHEN 16 £24i649 (Code) 7.

=-uoyid
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Unicode $&4It T 2 M gmid ik, (HAER TR LN, ) 2T Unicode 4l /=0
i UTF-8. UTF-16. UTF-32. Hrr, R ghthJ7 XA# ] LA IR Unicode “FAF8EH T A 745 -

® UTF-8 XAn— NP RHMEZKIFI Y (H 1~4 FHER 1 AFR) . Hr, ASCl
FREAET 1 AT RR, T NIK ASCIL Wit & —FEMT . 2 HM 5T 1K) SCASHB % )
UTF-8 4mfth 755X

® UTF-16 4] 1 A8 2 4 16 17 (16-bit) whh K —AFFF. UTF-16 87 T UTF-8.

® UTF-32 & ffjH, 1/~ 32 47 (32-bit) HfidE R F-1Fo

WK 1-3 7 UniCode 4filh i A1 UTF-8 4w 1) ¢ &

# 1-3 UniCode #R#3=70 UTF-8 4afdRI K R
UniCode (75t X) UTF-8 (Z itz a0)
0000 0000-0000 007F OXXXXXXX
0000 0080-0000 07FF 110xxxxx 10XXXXXX
0000 0800-0000 FFFF 1110xxxx 10xxxXXX 10XXXXXX
0001 0000-0010 FFFF 11110xxx 10xxxxxX 10XxXXXXX 10XXXXXX

B, BCFH R R NERIR R S “4E2D”, kR IR 0100 1110 0010 11017,
I UTF-8 Zwtish 5 A2 3 710, BRI — I NS A BT IEAAH ) “x” A7 B A 2 1 Hox)
M ) UTF-8 %#fi% 11100100 10111000 10101101

W 1-4 PIse 7 “A” R “” 1) UniCode 2t 55 f% UTF-8 4ifith.

R1-4 FFAMXFE “F” B UniCode 485 K UTF-8 45f5

FH ASCII| UniCode UTF-8
A 01000001 00000000 01000001 01000001
rh I 01001110 00101101 11100100 10111000 10101101

| 1.6 AT ERISHS Bf

%% 2] Python 15 75 (145 Python [FRAEZ) I, Wl R o) —Leii it R

® fifi[f] google %K, WI7E www.google.com F4ii N\ “python PE%L” 1] LAEZK F| L Python BR%L
AHIR R3S B S5

® [FBE 5 SCRY, UIFE https://docs.python.org/3/ & T B SCARY KL, BARE 7 SCRAEERAS A
SEARE A, AEATYIR IS S B B 7 e

® (FFEF G2 MuG, U StackOverflow F1 Quora Trif (Rl i 4E, o m] DAHE HY 1a] 9 mlg o] 2 H
(LPNGOTET S

® F|H Python [ 1“4 “IhRE (Python 1717 ¥ N4 BR £ » Wi FH BR 2K type O < dir O F1 help ()
ST SN R BB IR SR 1 B B

|17 S

1. 23 DA H SR A T B RE A T A SR S LA 1) 7
(D FTEPEL T &%




2.
3.

A=

(2) T4 2.5 JEK Y F TR AR .
(3) fnth LA R A

AL —A Python F2)7

This is my first Python grogram!
5 e AL 17 A0 32 BEATINIHE ST A R
KB HIREAL 765431 Fel o +oNBE ], AR NBERIERR, Rz ERIR AR 17 frweE N 1, JF
5 ORI BE
IEAEM 2 EAWHATAT . I4EAT . BIERATAIDLT “IL” B Unicode Zifith il (fH) , FFAR#EER 1-4 SHL
XM UTF-8 4l o

SUoyihd

oS
09—,
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%523 Python FEANTRL

N[21 B, £B ¥R

2.1 M

FEFF I8 DA S AR, B A AN SR i, 2 2 —AN8d, 314 52—
7 RIS hello, world S —AN45 o J] Python ¥ N E AL type O 1T LLEE ) MO ELHE2R AL . Bl

>>>type (2)

int
>>>type('hello,world")
str

>>>type(3.14)
float

LAY, RARGRRETE S —FE, BEMERA TE BRI, DU T Ui R A 2R R
MINRRATAREN, 2 K NAEAST], VG 2 D, GEREAT IR 5T () o B, int
AU T LORAE RO, HEGH LN AE 2080, T gRfEiE =, i C S MUEM int 38
B RME R b T 2 R/ A (B 4 5-75) o #5201, Python 1 float SRR K1V mi s 8dm £ n] LUKS
a3 15 A7 /N KT int 5% float ERMME AT LA+ — *. /v % // SEISBRFEAT N, W, . BR.
SKRARHL RS, (R EEHIRZFX T float SE7 IR N2 5 4 B AT IV . il

print (5+2) #n
print (2-5) #95k
print (5*2) #75
print(5/2) #, A AN R
print(5//2) HIBTAF / /RN HEER
print(5 ** 3) #HREOSS, TR 5 # 3 KT
print(3.14//2.5) AR
print(3.14%2) #RRH
print ((50 - 5*6) / 4)
vt -
7
=3
10
2.5
2
125
1.0
1.1400000000000001
5.0

XPFRF R R AT U+ OInEis 50) , RSSO “PHE” iRt it
print ("hello," + "world")

i -

hello,world



2

i

EX AT AN RANREREAT Ik . BRESEIE S WAL U, AN FIZRAL R B BE 06 HEAT s SEAN ]
print("hello," - "world")

print ("hello, " * "world")
print ("hello," / "world")

7= TypeError G4 R) «

TypeError : Traceback (most recent call last)
<ipython-input-4-bb555d5919b3> in <module> ()
--—-> 1 print("hello," - "world")
2 print("hello," * "world")
3 print("hello," / "world")
TypeError: unsupported operand type(s) for -: 'str' and 'str'

Gk Rt AREX I T (sto) RELIMEREAT— /3 #8851 AFAFH AT LU 1 S5
M, HERE | AEE RTS8 . fln:

print (3*"world")
print ("world"*3)

fath -

worldworldworld
worldworldworld

—AFEERGEHRTHXFRL oA FAE T ZER QAN ERTH XA E—K, b
B AE T, %4 1000 2F4E5 % “1,000”, {24 Python F R XAH XK FEH, HATTHE
&6
>>>print (1,000)
Wi R R
10
X 249 1,000 £ Python T2 K FHEE 1000, @2 A5G e AmA int XA S, B tirh
S AAME,

212 %%

1. Mg

FEAMEAA FARN AR, BAEUH AR RORIXAME, BB X AME e — Pl A7 23
(o DAL, 7E Python H2E HIA Gk i 3 b7 A7 2% [ RN R R Y (A . /g i, 7E Python T,
TP o P 5 1 A2 LA S R A AE 1

— A FAE AN B =AM, B BORERA id. AN SAEE M id ST
AN NI G AR5 ) A 12068 0 N A7 ko T LA Python 19N B BRI AL id O SR Al — AN %1 id.
il .

print(id(2))
print (id(3.14))
print(id('hello,world'x

fath -

1854893568
1775344243768
1775345251504

Sy Bt UOYIAS
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LA, X=AK%EE 3 CME—/) id (5% B SL RG2S 1) .
2. z={& (None)

Python A1 —MRFERIMME None, #K4 “Z{H” (None) , HTRR—MEAEMN S,
BRix e onE i EXT AN, A PEENANRE. ZREEAE Python HFHEXS, B Python
R— IR 5

€ 24

® BAMEHA ST G HIELR, 4o 3 R/ int ER) XA 6948, 3.14 Z—/ float (F .5 A) £
4948, hello world £ —A str £ A (54 £ A) 4948,

® HEEARMET T XAFEA AN AR 4. BB AHGBREGRE). A% KGR
B, BIETEEZ S Y.

® (HAGEAST R X A£G, — AT R QS HIREAF id. id FFLE#AT RGN G
ik, TAR A B type () A= id ) B —AAF Fa) 238 £ A Fe id.

® None & —ANEAAEE) AT £,

N|22 ZTE

221 frokAEE

IR hello world. 3.14. 2 # 2 AR %, BARA “FHEE”. N T FAERFAE 5]
FIXEER 5, AL e RS T, XA THARch “BR” , R Lle X— MRS XA
S A AR R A

A = W%

BERZFRAE =, YR ZAL RTINS @ R R IIXA S S =t R R EE AT,
JLPLIE & AR XA T —AME, & UL AR GG A0S, AR XA SR 1 AT
mc. .

#ARFHAAN R AT, WRRARZEIH]

PI = 3.14;

s = "hello world"

ival = 2;

print(ival) #4TEIASH ival 5IHIMN & 2
print (PT)

print(s)

i -

2
3.14
hello world

IR A 2 3 AMEX S 3.14. hello world Fl 2 42 T AEI 4 PL. sy ival, Bl X T
/}E

il

BREMNBHSIH: RRAIFAMCHRAEAE, ENOUERZRI5IH. wTAHR(EIE HAF=
e RS I 5, 2R G I 5. il
PT=ival # PT 0N ival SUHATEMTIA, B BT A ival #5517 HHE 2

print(PI,ival)
print(id(PI),id(ivalx



i
N
i

fath -

2 2
1495887360 1495887360

Rk, AR& PI A ival #52E [A— AN 2 MANFEA FIE, Pl=ival BAERTS WK 2-1 FioR.

PI PI
‘. > 3.14 .'\\\\\\\\\ 3.14
| e— °
ival ival

K 2-1 Pl=ival W{EHT G

ANREAS ] — AN AR R CR UG 51 IS0 5) o 45l .
print (radius) # radius ZARE X

H4 77112 NameError (% F4115%) TR VAR R
NameError Traceback (most recent call last)
<ipython-input-3-d01a0099d0le> in <module> ()

----> 1 print(radius) # radius ARE X
NameError: name 'radius' is not defined

Python A MANEELRF == M is, AIF T BN BB R AIAE, 538 0TI 0 402
N> Bl
a=1000
b=1000
print(a == b)
print(a is b)
fath -

True
False

True FI False 5 Python [1] bool (i /K) JEBY (M)W /AMEL, 43 &om “H” M “AR” . iXH, a==b
PLEG R 45 B A True, BI “ZL7 , e, a F1b MEEAIEER . 1M ais b W45 4L 2 False,
BI M7, st 2ii, a b AE—A%.

A LLE S H RS type O £330 a==b BY2EAY, SRJ5HI AL print O Fiy HIXAN2RAL. it

print (type (a==b))
print (type(a is b))

fath -

<class 'bool'>
<class 'bool'>

AL E id O 193] as b A AEHbIE. -

print (id(a))
print (id (o))
vt -
1524446335088
1524446335280

HIME U] a A b SR A EIRON B, e e i A APt 2 AR .

Sy Bt UOYIAS
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222 BEAHHRHET

Al LAR A AT R A T, A T R S B RAE, AR AN IS EEHN S . i,
FNAEH “P1” AN “sdfduzwlf2” KFEIRIA JH Z . Python 1 5 LM FE1E 5 —FF, BEA N
et & A RE BRI R L, HANRELIEC I k. AR, AR5 A AREFI D48 Python 1 5 A1)
2 (R A i, ANBEE X def hAEiE 4, K4 def J& Python FT5E ek 1) G BT

80ui = 23
AS$2 = 11.2
class = "hello"

FH =AM R AR (nvalid) o HH,  class /2 Python JTI T3 SCRIMISCHE T
223 FhERRES

TERASREE S, W CIESY, & RN LAY LA, .
int 1 = 3;
BRI E T IX R SRR AR 5 4 2 KINAEE R, BUE I N AEFIIUETE L, DL IX R
A (B REdtAT AT AREIE S . gt R AL S A0 & A Bl & I N A28 ), R A
VIR AT, MR TS E . I, Jeitdsfign it Fnn) C 5 5 A I 24

int j = "hello"; [ /% AR — N BRIRES int B S
double a, b;
a = a%b; / /% T double R ARERATIURIZH %

PRSI E o, AR BTSRRI A AT, — BOE T AR, e SX
AR, AR A IR ZAR FIX RN AT

LR E S AE, Python fe—Mah&RALE S, ARAMUE PNRIAT, ALY
—RNAERIA N GA L, — AR AW DBERR AR S, HERE s TN, A RERyE IR
Ti] PR BARIE 1200 S A B2 .

s= "hw-dong" #s BT H "hw-dong " /& —A> str A
s = 3.14 #s FRIAMINTE 3.14 24> float KA

- +
O B4

® f i AAIE B A= — A FIREL AT E LA TEXANEE.

® TEFILTXRLF, AFH, RFIRMTHE. —MNHRRETUNEEANALE (L), &7
VARLES ) RABIE LA =1 — AN K F (B) 8@ A a9t £, R ERE “KR—me”,

® ST F TiE == A R AR TS, A is BHEFPIAAN ZRE AR —A
st %, B, TR B print O AT AART 80 id, EACMRATRR A%,

o EFLRMEATE. KFFTEA, BRMAKTI L, £ Rh Python (4EFA0F.

® Python RFHSEAET, RABATHARE R Z5| A 693 A fsnil X Axd R 4E £ 40,

23 HuRsmmk

Python H4fy T —4SNZEHIRRE (WERRE) , BN A HEEE (number) « 47
(str) . %13 (list) « JCAH (tuple) « 4 (set) « T4 (dict) o




2.3.1 By
BUESRIIAE— N BRI, T m] 4324 int (BE2Y) | float (UF 3 28Y) | complex (5 2K) \bool (11

IRFAY) .

bool B HFFRIn— A ZH &, W—"A

Bl

>>>type (5)
int

>>>type(3.14)

float

>>>type (2+37)

complex

>>>type (False)

bool

i
N
i

LRI IR, DA AT 7 BB (1 M True. False.

HESHE BN AL, Python IR IKCEE T LMER K o (HF ri 2L I B NS IRRS FEAN B
o154, M RBREE T R x+yi B

a
b
©

1427

print(a)
print (b)
print (c)

i -

1234567890123456789
0.12345678901234568

(1+27)

232 HEk

1234567890123456789
0.1234567890123456789

list 52— MR ICR AT PPH, € SIRIN X e A r i S [ TREL SR ZIE SR

list 1702 7] LUEAN [H] 20,

[2, 3.14,

'python']

i

list HIICER MSARAT RN, SR AT LR FAl ) List X5 it
[3,6,9], 'python']

DU list Je— PP, BrBAE R R e A ME— I AR, RARA 0 JFaR, RIS 1. 2.
3. L TCERMTIFRMRIGE 0 10 20 Lo PRI, XET dist XS Ga] LU RSB ERFIV5 17 E 1 — AN Ie s

[2, 3.14,

e RIELL TR .

my list =[2,

print(type(myflistx

3.14, 8,

print(my list)
print (my 1list[0])
print (my 1list[31)

B th -

<class 'list'>

[2, 3.14,
2
python

8,

'python’',

'python', 9, 'hello']

9,

#HTE my list [(EAL, Bl 1ist KA

'hello']

Sy Bt UOYIAS
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AT LOE R [ FARBHEARF RGBSR E A M Ax, R IESE 2D u R AR T
PR AU E LR ERICR) o X UF:

list[start:end]

Ry GE AR ST VA Wl N I E RS RS P S U
my list =[2, 3.14, 8, 'python',9,'hello']
print(my list[1:4]) #N\FE 2N HFE s A, AMEFES A
print(my list[2:]) #BUGEIE RN 2, WHLRME Mr, IR E Mr 5 TE
print (myflist [:4]) #EA LN E FhR, RN E FARERA N 0
print(my list[:]) HRE MR ETNG RS N bR, RANPIEIGH
vt
[3.14, 8, 'python']
[8, 'python', 9, 'hello']
[2, 3.14, 8, 'python']
[2, 3.14, 8, 'python', 9, 'hello']

list X} 5L BB (mutable) . i1
my list =[2, 3.14, 8, 'python',9,'hello']
my list[2]="/hA"
print(my list)
Bt -
[2, 3.14, '"/NA', 'python', 9, 'hello']
NFRTE T ARV A R FHIAE, AR ) —A Liste B2
my list =[2, 3.14, 8, 'python',9,'hello']
my 1list[2:5]=[10,25]
print(my list)
B .
[2, 3.14, 10, 25, 'hello']
AR RE AR A e B — AN List[ ], ARSI e W ocE . fil:
my list=[2,3.14,10,25, 'hello']
my list[2:4]1=[] A TIER T 12: 41 Z MG ER, AR TR 4 Mo
print (my list)
Bt -
[2, 3.14, 'hello']
WG TR A 7GR IE A List X5, W RBEEE list XS R M2 s . filtn.
my list[1:3]= 5
774 TypeError (AR )

TypeError Traceback (most recent call last)
<ipython-input-10-22d1£85b1294> in <module>()
====> 1 my list[ls3]= 5

TypeError: can only assign an iterable

233 4l

A list —#¢, Jud (tuple) B2 —MTPPH, WAtERE N ICERBAME 1 IR, {H tuple EANE]
B2 H) (immutable) , 735h, 52 X tuple I RG-S A LT85 F140:



t = ("python', [2,5],37,3.14,"https://a.hwdong.com")
print (type(t))
Bt -
<class 'tuple'>
LU R AREHAF (10510 tuple [RTCE:
print (£[2])
print(£[0:31)
print(t[:4ﬁ
vt -
37

(*python', [2, 51, 37)
("python', [2, 5], 37, 3.14)

AT LGB R ARE B tuple X%, BIW tuple A ANFIE L) . 40

t[1] = 'helo'
FEAE RIS R (TypeError) -
TypeError Traceback (most recent call last)

<ipython-input-14-30808fa682a5> in <module>()
--——=> 1 t[1l] = 'helo'
TypeError: 'tuple' object does not support item assignment

@@ 3=
g IE

RA =AU E tuple 4955 L m—AE T, 4o (25,) B T—A tuple, d (25) R —/N84.

234 FRRR

1. FE (str)
TR UniCode FRFIOAT RS, 17 LLITE T R8I0 565 o 5 5 Al — 778 Rk
FORFR . R RN A SR 2AT, W R B =/ 5] B o) B 2 A7 1074

Feo
B 5 IR A B ] LA S G 5 A, A RE B g (5 TSV RN 4% R

T AR EE RAEMR L) o [RIAE, X515 Fom A1 s al L& 55, (HARBEZEGE WG],
il -

print ("H /N R IEGFEG )

print (" HNE RS EE )

print (""" HUNERGE g R

https://a.hwdong.com

python &S

o

vt -
H N REE R
e QNSRS
i UNSEUE T
https://a.hwdong.com
python &5

G5 FOR PR PR EAE S T, WS AT A TP AR AR S G T . i

Sy Bt UOYIAS
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print ("#NAREGIER ) RIS TR P ARAE RS
FEAN R TR R
File "<ipython-input-24-11082e72943d>", line 1
print C"EU/NARSESGTEE R ) #RE SRR R AR S S
SyntaxError: invalid syntax

Hl tuple —FF, str KPR GALEATER K] (immutable) . il

s = 'hello world'
s[1l] = 'E'

PR CEF R GANSCRAIAE” ) TypeError GRIYEEIR)

TypeError Traceback (most recent call last)
<ipython-input-1-8616£f9d54e50> in <module>()

1 s = 'hello world'
--——=> 2 s[l] = 'E'

TypeError: 'str' object does not support item assignment
2. BXFH
W REAE 5 |5 RN A ER P S g 1, T DA FL I TS 0 SRR A5 ) e — A S )
FAFo BN, ANRIREGV SR, XTI AL AT RN R R R
TR A TR T4

print (*hello \'li ping\'")
print (len('hello \'1li ping\'")) #FTEIFRTHRIHCE, \ ' FoRf 7R

Bt

hello 'li ping'
15

WESR S R AAF R R E R R R B U7, B A 3R RORL 45 We 2 I 211 e i
FREIN R4, B CFAANFIR IS AR 40 il

print("hello \\")

vt -

hello \

e SRR TR SRR B LB 0, BshIsAs . B, \ R “HI3AE” , n % “He
TRF7 o PROIXEE AR AT LI, BT CARR £ print () 7638 2T L6 A 55 I S PATREE B0 1E . i,
X HIERAR  a EE AN S, AT R S BT AT . -

print (*hello\tworld\n")
print ("ok")

it

hello world

ok

IR hello 1 world 22 (4 tE 1 [ & N EUR M, FFAEIATAF AN T AT
AR AT U PR EARF (1) ) 745 HR K — DAL AT .

s = 'python programming'

print(s[3])

print(s[1:91)



Bt -
h
ython pr

235 #45

set AT HEILITTRINEFES . set LML T}, OHK, LLESHRITH 408k,

KUONEEGETER, BT UAARE R MAs e oo . il
s = {2,3, 'python', 8}
print (type(s))
print(s)
i

<class 'set'>
{8, 2, 3, 'python'}

set TORREA A0 TE R . B
S = {1,2,2,31313}
print(s)

i -
{1, 2, 3}

i

i

ARy HoTR ISR EAEE TR, IrAGE T A E RN AR R AT ER. 4

an, list WHAETIEVE B AMER, FrUUAEEE ST Filan:
s = {2,3,15,81} #1ist f&—NIEM A B HEET

P “list AR PTEAY IZE2 7 1) TypeError GEVEHTIR) «

TypeError Traceback (most recent call last)

<ipython-input-28-54a5e1329f94> in <module>()
-—-=> 1 s = {2,3,[5,8]}  #list NEATMAIEHRSEE
TypeError: unhashable type: 'list'

2.3.6 i
dict &—A> “HE—H" X (key-value pairs) I TCFHES -
dict PN TC AL, “HAH (key:value) ” IIER At il ln:

d = {l:'value', 'key':2, 'hello':[4,7]}

print (type(d))
print (d)
vt
<class 'dict'>
{1: 'value', 'key': 2, 'hello': [4, 7]}

i 2l key (B, BRRICERF) A HEVI ) dict 1 key A NIME (value) o 5121

d['hello']
i

(4, 7]
BERIIP

Sy Bt UOYIAS
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fath -

'value'

+
O B4

® Python #9 A £4k3% KA .45 int. float. complex. bool, str, list. tuple. set. dict 5.

® list 3 Z 2 T VAEEH, @ str A tuple SAF £ IR A5 A .

® X THFAIHELEA, dostr. list. tuple, TABIL FAFF AL FH—AXEMAAE, @
TS0 set W RAER T Axis FI AL P o9 L&,

|24 BRI

241 R

FLEERE DL, Python 2% A B — MBI 3 A —ANRAL. i, FEREAT HEBONTT i Bus 5
Python 2% F Sl B HH N milie [N, PSSR R I 2 1 36 D07 s B AR KR . il

a = 25
b = 3.14
c = atb

print ("datatype of a:",type(a))
print ("datatype of b:",type (b))
print ("Value of c:",c)
print ("datatype of c:",type(c))
print(a/3)

Bt
datatype of a: <class 'int'>
datatype of b: <class 'float'>
Value of c: 28.14

datatype of c: <class 'float'>
8.333333333333334

HZ, WER— G 77 R ) MNP A, A ST “ R . Bl

print (30+"world")

TypeError Traceback (most recent call last)
<ipython-input-2-9869770bfa07> in <module> ()
--—-> 1 print(30+"world")

TypeError: unsupported operand type(s) for +: 'int' and 'str'
XI5 ZAE ] Python (1) N B R HGHAT “ Wl .
242 wARMER
B BB str O B E(E25 7Y (int. float. complex) FIMEHE K 747 5 str 274, {540

print (3*str(30)+"world")
print (3*str(3.14))
print( 3*str(3+673) )

fath -

303030world



i

i

3.143.143.14
(3+67) (3+679) (3+67)

W B REL int O B RDR— AR U 45 S R A int SEIUAOME, ) LA float 38

TUFREHE Dy int ZRALA(E (PRI, AN 1O BB 2 AR RT) o 9l

a = int(3.14)

print (type(a))
print (a)
a = int('1000")
print (type(a))
print (a)

s .
<class 'int'>
3
<class 'int'>
1000

{2, WEBREL int O ANBER— MG GRS W45 B int R HIME.
a = int('1,000")

FEAE CTEAHY int LR ) ValueError ((HAR)

ValueError Traceback (most recent call last)
<ipython-input-3-4c775dde81c5> in <module> ()
-—-=> 1 a = int('1,000")

ValueError: invalid literal for int() with base 10: '1,000'

W B R AL float O BEWDRE— Sl s 775 A (e float FRAUAMEL, U mDlRE—A> int 58

TR float EBYMIME. 40

print (30+float('3.14"))
print (float(314))

fath -

33.14
314.0

243 HiA
A LA P R AR input O BRSNS, Bk g 0«
input (prompt="")
Horr, prompt & — AT HRRE B AR . Hlan.
name = input ("IERARKHT4: ")
print (name)
PAT FIRACHS, g5 S
AR 4 NE

ANE|

P
number = input ("IEEA—E: ")
print (type (number))

print (number+30)

H— R % print O 1B number 1AL, 55 AR EL print O B8 int F1 str A7 72 42 TypeError (&

Sy Bt UOYIAS
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AR o F A R E

WA 34
<class 'str'>

TypeError Traceback (most recent call last)
<ipython-input-6-9fef67d3d02c> in <module> ()

1 number = input("iEEIA—E: M)

2 print (type (number))
----> 3 print (number+30)

TypeError: must be str, not int
FEPAT number+30 i HHEL T 2880 % . BT input O $i A (KK S — N FRF R, BT LR
£ H 34 F int 2B RE 30 AHDZ AR o IEAA I T2 R4 A AR BUE 1) 745 £ int O B8 float ()
PR BB RS, TR int R T FRIELAR N o
number = input (MEFHIA—E: M)
print (float (number)+30)
AT
IEHIN A 34
64.0

€ 24

® X AR A KA X T4 int. float XA 698 8F, Python 2 A )4 int XA 49/H44 4 float
ESARSYE

o DXEALM: TURAANE R strOFEAER AL AFHE str BA, L TAAARNEH
# int O 2 float O A KA 69{A 444 int 2 float X!,

® M EHH input() MBI NG KIZZ —ANFAFE sor AR GME, FEANE R int() XK
float () 35 A FAE KA F e 25 BRI,

N[25 BEBEFMFIAR

2.5.1  @SAFRIEER X G i

TP 2 0 H AT A 3, SRR A O %) v DU 25 e e 4 7 (HAR 44 5 | X at
HONS)), XX T BT AL 38 nT A — SORF R 455 5+ 58Tk, Jeikidis e, X
P RIRA A SN BE IR AT S FR N IB AT (operators) o IXSSIE STFFERAVE AR B (ERR N “IBHE
(operands) ”. 5%

2+3
3/(5+2)
3*"world"

i+ /vo*0 () REIEFAIAE FHATIZF ) T RIEI (expression) , R UL Hy
B (. AR, X5 IS ARG T .

PN IR s TR BT S, e ik s & RIS 2E -

BRI, ANFISRIE I R SCRF IS AT RANAN, WANGEXS 2 A str P 4F ER SR AR B Y
= 3  1ARE S, WARERT 1A FARFRA | BRI T -+, /AFIES. B, N ErHEuE R
EIOF



025

'hi'-1 'Hello'/123 'hi'*'Hello' '15'+2

R ] LA 2 ANFAF R N - B4, o AT 2 MBI s &, i sk brigxt 2 A4
TP TR . [FIRE, 60 1SR A A 1 AT UN HSfeidas 5a*, o SOt A — AN EE R
el SN L F

sl = "hello"

s2 = sl+"world"
s3 =3*"world"
print (s2)
print(s3)

vt

helloworld
worldworldworld

ANFRIBSHFFHARRR A At Bln:
3+5/2 #SEG: Se Tl E vk
3+5-2 #EEEM: WA RATHE
“34+5127 HIBEFFME T+, 34527 RHRI-HA R, HEMIRg A e “ WA
A7, Bk, S EALR+, B S AL,
252 BRI
AR FEE = —FF, Python H ARIIIGERISMIEHTT, WIHTHEFATER “BEREZER”,
Lb# 2 NMEHEON “ W ERF”, ST @ s E N “ BEEERF”, W I T AR “ =
HEEER”, AXEEREN “BREBEF”, 06 SRR IEHERT.
1. EARIZEFF (arithmetic operators)

% 21 REAREHAEIS XRIURYL.

. § N . — = 0. NZE SRS XN RETRA
TR SRR, /2R TR A 21 AAEHRHEXRARH

N v 3 M T Py V R 4
bR, %M Tk 2 ANEEEHBRIG R H . il R 2 X | r #® | &5 R
% = 15 + pi| 15+2 17
y =2 - Uik 2-15 -13
print('x + y ="', x+y) * P 15%2 30
prtmlfs oy =Ty / VEAIR 152 75
a [ * —1 *
print(x » y =',xy) /" AR 15/12 7
print('x / y =',x/y) - — —
print('x /]y =',X//y) EGS 15%*2 225
print('x ** y ="', x**y) % kax 15%2 1
print('x & y =',x%y)
vt
x + vy =17
x -y =13
x * y = 30
x / y=7.5
x // y =1
X Ax oy = 225
x $y=1
Fin:

print(15.3/2.5)
print(15.3//2.5) IR, AT 15//2

Sy Bt UOYIAS
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print(15.3%2.5) #15.3 & 2.5 IR

print(15.3%*2.5) #15.3 2.5 KT
LiTfaep

6.12

6.0

0.3000000000000007
915.6480546203329

2. btEIBEE R (comparison operators)

22 RIS ST KA SCRUR A

XA ST AL, PPARRIEE R —NROR “E7 (True) 8L “fR” (False) ) bool (i /1) S L)
fH. .

x = 15

v - | F22 WREEHOSXRERA)

print('x > y is',x>y)

print('x <y is', x<y) EEH & X | F 6l | & R

print("x ==y is', x==y) > KT 1552 True

print("x != y is',x!=y) -

print("x >= y is', x>=y) < M 15<2 False

print('x <= y is',x<=y) = &T 15==2 False
TR 1= AT 151=2 True

: >= KTEET 15>=2 True

X > vy 1s True

x <y 1s False <= NFET 15<=2 False

x == y is False

x =y is True

x >= y 1s True

x <= y is False

3. Bz & fF (logical operators)

EHIEHAT and. or. not M AR NEH Y. 2. @HIEEH.

EZAIESH, Trues dE 0 BARTSX G2 2 (True) , 117 Falses 0 BN St 21 (False) o

M=% x SEH (True. JF 0 {HEAEASH) I, not x /& False, 24 x &R (False. 0 5{%5{H)
B, notx B True () . /4.

print (not 0)
print(not [1)
print (not False)
print (not 2)
print(not [3])
print (not True)

fath -

True
True
True
False
False
False

BE 2 NN R xs y, M x EEE, xory MAHRME x, M x £, xory MR y.
Bl .

print(3 or 5) #5124 3 L, FTBL 3 or 5 ISRHLL 3
print (3 or 2) #5043 /L, FTLL 3 or 2 MIZEHEE 3
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print(0 or 2) #4028, FTLL 0 or 2 MR 2
print (False or True)

print(False or [])

print({} or 2) #EA (2R, ()} or 2 AR 2

i -

rue
]

N— H DN W W

s 2 MR xyy, M x ZEN, xandy SR y, 4 x 2B, xand y B4 RHE x.

Bl

print (3 and 5) #X0 3 2FL, FTLL 3 and 5 MIZEHEEE 5
print (3 and 2) #1203 /2H, FTLL3 and 2 MIZ5HRHE 2
print (0 and 2) #D4 0 SEME, FTLL 0 and 2 M4 R 0
print (False and True)

print(False and [])
print ({} and 2) #FA (2B, PrBl{} and 2 BG5S R ()

vt -
5
2
0
False
False
{}

EHIEHSF and. ory  not [ X HoRFI IR 2-3 Fios.
F2-3 BEIEEFTHE X RETRA

E B F|a X Z | # R
and 5 x andy 2 x RHM, xandy WEERHE y; 24 x 2, xandy FIEHE x
or % xory 2 x I, xory ISR x; 2 x B, xory FIEEME y
not ElS not x 2 x T, not x W45 HHE Falses 4 x 2RI, notx 45 AL True

X 3 N HRIEHES EA AR, and HL5ET or, not L5 T and. or. fHilUn:

print(2 or 5 and 3)
print( (2 or 5) and 3) #WHEHES O SCREEAFIER)T

B th -

2
3

L= Irl'r

4. PMLEEFF (bit operators)

FEAT REAE U SEALI A AR 1 o R R
B 2 A =37 Filb =22 LI 1 BRI, L PAE —HER G T BT

00101
1

00
00 0110

a 1
b 0

“RLBEY: B HHU BRI A TN B, o, & (2 5) « [(RLED) o AGRER X 2

AN SR B BERIALREATIE ST, M~ (U << (L) >> (AR AL WX 1 ANasismn —
e A TIE S .

s HAT IS FRI IR 2-4 Pos. 3 A JufHs AT RIS SR T .

= B HUOUIAd

31



Python 3 M T2k

o &7 5)iaF: A p flq#it 1 B, p&q 4 RAE 1, A —NK 0, NEHEIE 0.
o |(fr)izfi: HE p Ml q A2 1 I, plq MEEREUE 1; i p Al q &8N 0, WIZEHZ 0.
o N FH)IEH: Mp M q AR A0, H—A

DB, pAq LR 1, FMZEYLE 0, k24 —TAZEFRIZEMAN

B, %Fa. b & |« MNEFIEHEATIRE N 3k P q p&q pla prq
IR TIE 5 0 0 0 0 0
asb = 00000100 0 ! 0 ! !
alb=00110111 1 0 0 1 1

ab =00110011 " . . 1 5

TR av b & [« MERE.

a = 37
b =22
print('a = ','{:08b}"'.format(a))
print("b = ', '{:08b}'.format (b))

print ('agb=", '{:08b}"'.format (a&b))
print('a|b=', '{:08b}'.format(a|b))
print('aAb=' ,"{:08b}" .format (a~b))

str ] format O B AU b av by a&b. ajb. a’b B HEHIFRF R . FHian R
a 00100101
b 00010110
a&b= 00000100
alb= 00110111
a”b= 00110011

— TALERFF U~ IEB<<. AB>>HEHE M.

® ~ (M) : KA —HERIIUR (0 2Rk 1, 138 0) o Biltn, X x, ~x HI45RAY T —~x-1,
22 [Pk E-23.

® << (/i) : I AT ARE AL, i EF, RALEN 0,

® >> (%) H I A ABE T, ER5EL w0,

B, X b f<<. ~E5ME R T

b<<2= 01011000
~b =11101001

AT TR b <<, >>Is5 0 BRI R

print('b = ','{:OSb}'.format(b))

print ('b<<2: ', '{:08b}'.format (b<<2)) #o [ kAR 2 67, AURAIANAE 0
print('b>>2: ', '{:08b}'.format (b>>2)) #o [ kAR 2 7, AcisifiAba 0
print ("~b: ','{:08b}"'.format (~b)) #~b mtre—- (b+1), b=22 M E-23
print (b)

print (b<<2)

print (b>>2)

print (~b)

iR

b = 00010110
b<<2: 01011000
b>>2: 00000101
=168 -0010111
22
88
5
-23
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FLA I s S~ 1 ANEAE TR BRI OR o BT LR S DMIB A 1
FTEA Python {1z B2 AEHAEAMS . B, A8 47 —HEHIRo RS, 1EBE 1, gkl s
00000001, T fus%—1, L HEHIR RS 10000001, BI A3 sifr 1 R g — M. BIR
MAk, 1 ANEAE T AL R i] DA RS FIAMB R R o IEE S AL SEAME R SRS e —FE, 1
(P AL MDA L 0000001, 1M 571 01 SRS i Ae i de i o JLAt A #0 JRAS B e, =1 1) e b
A& 111110, AMS S A EEAE Fhn b 1, BE—1 ffhE 2 11111111,

b=22 [AJERY. SALAAMLHL S 00010110, X b [ —BERIEUS (145 Bt /2 11101001, XANEsE
B - (b+1) FIAMS . PRA-b i 3R AL A2 10010110, - (b+1) (9 —BEHIR 52 10010111, I
AN E 11101001 H bin O A str [ fromat () 2K ~b FAMES R IR R RS R R, KL, RE~b
B AR S 11101001, AH SR P& HE RS 10010111,

5. MECEFF
IR IZ FAF=IE 2 1 ARSI 1 AT, R IR I S =5 “x=3", B4 3k
T AR x. Bl

2
x+3

X
X

FEFRIEI “x =x+37 o, FIAIASE x SRR ORISR, 2 it Ae s x 51 IR B (1 4
POE
] B AT ORISR A i S a5 S S IRE I8 54T . .

x=2
x+=3

“x =37 SRR x = x37 S, B K x3 0GHAL 7 ALV, 4 x3 (045
RXGIE T — 4T xo AZHR x BUESI IR A R R AL R 2, v LGB s x
(1 id SR UEIX — A

x=2

y = x # oy Ml x ARG 2 4T
print (x)

print (id(x))

x**=3  $HZHT x = x**3

print (x)

print (id(x))

print (y)

print (id(y))

fath -

2
1477476432
8
1477476624
2
1477476432

Python IRELIE AT UNER 2-5 PR
6. BREZESR (in. notin)

FAF in A not in T HIWT—AME G4 JEBAE— /NS, Ul list. str. tuple X[ %+,
iR A ) 25 B JE True 2Y False.

Jpiis
5

X2tz

Yot uoupAd
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alist = [2,5,7,8]
print(3 in alist)
print(5 in alist)
print (3 not in alist)
print (5 not in alist)

s .
False
True
True
False

7. BIMEER: is. isnot

Bz AT is A is not T HIWr 2 N2 (bRl &

A G E —AN% 5. it
a 10
b 10
print(id(a))
print (id(b))
print(a is b)
print(a is not b)

Bt
1477476688
1477476688

True
False

P

a 1000

b 1000
print(id(a))
print (id(b))
print(a is b)
print(a is not b)

i -

2417203138160
2417203138192
False

True

XA, Python MR as AT I 2 K NI R AE AP, R/ NEEEOR (i 2h 2 A2 i

*2-5 MEZEFH
5/ | #B | % M0
= x=3 x=3
+= x+=3 x=x+3
—= x—=3 x=x-3
*= X *=3 x=x%*3
/= x/=3 x=x/3
%= X %=3 x=x%3
/= x//=3 x=x//3
kk— x**=3 X=X**3
&= x&=3 x=x&3
= x[=3 x=x|3
A= x"=3 x=x"3
>>= x>>=3 Xx=x>>3
<<= x<<=3 Xx=x<<3

B | A Al B TR BRSO AN AR B, ISR BERE 5 T I I B (1 AN RIS B2

2.5.3 &SRS
1. TEFRIMER

N ARIEAPE 2NN, RIS AR KPR, BHsSA S BAAFK
PESB . Blhn, AT EE “IuRER, SR, RGOS, W= « 5 /7e

SR THE. .

3+5/2-4

Jefibrik «“527, RGOk, RIFH “37 Rl 527 Mg RARN, S A Mosid, RIVETI s

(125 SN 4 AH

eATE
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FELean, [FFE S HEE 5, not b and L5624,

X = 1= 'r‘" ) r g 2
ifi and L or HE 56445 . %26 Python EEFHIMERFE

SBR b, EAUCIZIX SIS AR R e g, R E R H w7
AR ISP S, AT L6 26 T [ 4 0 i
B, AR 0 BT x[inj:i)dex] @f;f’*‘

(3+5) / (2-4) x[index] T
2. BEEFMMERSE x.attribute JEPESIH
% 2-6 J& Python B HAF IS8 H (L5 F - “?f‘
P M 20 - . FENEET
& Ve /L % Fe. B kax
+ - s ok
® Rk XGE B AR ATE FAHATIE By X <. > G/, BATH
F, EEMOIERE S, T EERAAMA & e
s %8931 A : St
® FILeNEH AR L, TR OEFRE l B
FLAF EHHE S AR A A S, M S IO T e it s
A — sk A AR B AT, e BGE B4 (in not x B
F2notin) . G495 F 4 (is #= is not) » and Wi
® RRE4E A EA FRGRER, HELS or ik
Wiz S RIRIGNGE A MR, B lambda lambda %% ¢

ST VA B 455 PRIEE A 6915 FR T
NI 26 AIEMRIAFAENR

Python (14538 73y nT AR SERIMUR AT AR SRR, Al ARSRA (10 R IR (e vT AAB iy, AR O]
RS, AT AR G AT ETR, PO BRI, str 2R, tuple 2R
HARA AR, M list 2878, set KA, dict RAVAFHIE lARRAL . Flan, —A> list X G HE2 AT
PMEsry, BUar BOSHAR Foe R B o, IHER dSInasgsE. fihn.

a = [1,2,3]

a[0] = 4

print(a)
B«

(4, 2, 3]

AL, AR a ST List XIS 1 ATCREAES T . Dy tuple IR EA MBS, Rl
AR RS = A R
t = (1,2,3)
£[0] = 4

FEAE T TARR “ TypeError: 'tuple' object does not support item assignment”
R R AP AN AT A i

t= (1,2,3)
print (t)
t =(4,5,6)

print (t)

Sy Bt UOYIAS
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Linfaee
(1, 2, 3
(4, 5, 6)
IRARRE AR R 44 43 N FR 1R) T AR tuple X4, 10 EATIH8E 1) Y tuple X AR G T 5H HHE L.

BT, AR RG], M dl, RREMUENRKNA, MARNEAL . AR ¢t

FIHA 2

E U tuple XF5(1,2,3) I, 1XAN tuple X ST, (HA] DA AR S 4 ¢ EHIE, W “=

(4,5,6) 7 AR t 35| TIXASHN tuple X% .

ALLE

fid M ARt D PR LI 7

"hello"
X

X
y

print(x is y) #x, v fe W E—DMAIESRR S hello
print (id(x),id(y))

LURE

x = "world" #x 5 TH A5 world, MIFREESS hello
print (y) #y R 5 XS hello

print (x) #x 5 HIEHN S world

print (id(x), id(y))

True

1793971891984 1793971891984
hello

world

1793971891480 1793971891984

ATLVESR], AR x fUAIRIFEARRN S, AR MBS E x 57 R4
IR, PATREWETES), W “x+=1" 2, JEAMES x FR RIS, ik x 48 [GH QU o

% flan:

x = 2

y = x #y A = FRIE T 1 AR5 2

print (id(x),"\t", id(y))

x+=1 #x+1 FNT x = x+1. BN x F5IM int M EURATESH (immutable)
#H x+1 SRS < BHUH, Hdilk x BEATR XA HI4EREN 5

print (x)

print (y)

print (id(x),"\t", id(y))

Horp, “xt=17 5 x 5 TS, OFRABESUER x SI IR A TR 5 <27,
itk -

P

1717202432 1717202432
3
2
1717202464 1717202432

IANMERFR RS2 1A TSI (mutable) X5, A8A AT LU XSS AE e [ 04

XA I A QI 5. Bl

a= [2,3]

b =a #b Fl a #RE 1ist X% 12, 311951 H
al0] = 4 HED a TR List MR 1 TR
print (a)

print (b)

print(id(a))

print(id(b))

b[l] =7



i
N
i

print (a)
print (b)

Bt -
[4, 3]
[4, 31
2214058333320
2214058333320
(4, 71
(4, 7]

AEH, FRCHEN ay b FRRI list S RIGTCE, HFRAESa. b A5, KL, a. bih
ZARMPZR 1S, TR RIR RS | A ESIIRN RIE AT IE SN S, 43X 5T
HA AT XA AT AR S i

a = [2,3]
print(id(a))
a = [4,5]
print(id(a))

B .
1810380911112
1810363678280
FE T TGRS
a= (ll [213]1 4)
b =a
#al[l] = 20 #55: JoH a TR AT IEIN
print(a[l])
print (id(a[1]))
all][0]=20 #a[l]J6ER—A list W%, RABEMK
print(a[l])
print(id(a[1]))

N2y oedl a AN AHE Y, BIAS AT DB S A A WIoe R al11M9(E, B “a[1]=207 Ffiti4, {Hal
DU a[1]5 ] AN AT A8 Tist 422,31, B, “a[1][0]=207 J&nl LME ). it a[1]/) id
B, ATRUREL, YENICER a O3, a1 UL, D3R5 TR SRR List 2%, (HIL5IH)
list X5 A A A T 284 GEIEAT B a[ AT RNEK — 10) o LA EAEE a[1]51 RS list XF 5. SRt

2-2 FlT7Ro

]
e | e
]
o| Lo | o Lo
]

(a) T2k R (b) 3G
K 2-2 &k a[115 10 list %%

€ 24

O HERANATRERAFRTEEA, T EER 43T FOMER TSN, fo 7T K EA g9af
RO E R TSI

® Lt T FIME A —ANTHEI R, BR—ANRT SR R, XN T FRIEARA X
AL FFR et at R QoI FT F) AT L FHO T LM R AR ATE AT LREE
S AHA K, RAMBEEFSA 93t Regh,

Sy Bt UOYIAS
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N27 =I5

2.7.1 if & AFiEA

1. if KHER

AT U AR PP ) O F IR E AU BT F — 4 — 20T, (AT I F5 AR AN [R5 20
EFEPAT ARG B, A RS, RIERRESUE SN T 60 FTEN “ Jukg” 8 “ALukg” , 1E
Python F/7H1, W LLHT if i5A)SEHL. {510

score= float (input ("iEMANFALERS: ")) ;
if score>=60:

print ("AREARIM)

print ("I THRK. ")

i
TN S 60.5
ISEIR
38 Wit 7.
FORFRPAL T B T ) i B (MR if SRR, St RS Cart” ) o HOEE R
PN
if KA

TR ARG
if R SR 1 ARAE 5., G M riER) R « L8 308, i “FRis”
(ME AL True, WIHAT if 1HA)fA, BIAERERIREFPEACAD; Wl “3RIA” B False, WIAZHAT
Ak R P PR .
2. Rug4gEi
it B AMEIN 2 505 B — B aidl, RUXEGEARIEE 1 AN RERINFF, HARER if 3¢
BN TR M, TR TR i ) B ARk D I A R -
if score>=60:
print ("AREARIM)
print (" THRK. ")
PAT BiRiER) SR “ ik iR (IndentationError) 7
File "<ipython-input-2-362eeb5£9c61>", line 2

print ("IKEAR!™)

IndentationError: expected an indented block

[FFE, i AR RE A RA 28Ul et e e . .
if score>=60:
print ("AEEARI™)
print ("HEE T HEL. ")
if I H AP Gf.. else) :
if Rk
TP 1

else:

R 2
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kB, “RIERT PEWRN True, WHAT “FEPE 17 s RS, iy False, NIk
AT “FEFPHL 2”7 RS . 9E3C else I “AB )7,
#i4n .
score= int (input ("ERAERS: ")) ;
if score>=60:
print ("AREARI™)
print (" THK. ")
else:
print (BRI ")
print ("RAE K, )
print ("4kZELTy, ! ™)
EEAUS R R, MAER] T 60 70l WOl G B, AW, el A Ak EE S ) .
if IR R A —FIE A GF.. elif.. .else) :
if RKiEA 1:
frd 1
elif Fikx 2:
TP 2
elif KIEK 3:
TPk 2
else:
TP k
B AR IS UEA T I, p el it HLRY “RIASC 17 258 True, WIHA True
WAHAT “REFE 7, BGRARSAIET R elif (1) “RIA 27 154 True, WIEHH True BLHAT
CREPHL27 ARSI T T I elif (1) “FRik 37 RN True, ..., MKIRFINT T £, WAHT
[ RIBREAE True, FPATESGH else B “FEFH k7 .
YL elif A “AR IR, 5.
score= int (input ("iEFFIAZZESRSG: ") ;
if score<60:
print ("AKHE")
elif score<70:
print ("KM
elif score<80:
print ("HEE")
elif score<90:
print ("Ri")
else:
print ("EFE") ;
X BACHIARIE A A R & 0 5, St 5 ANSEgeh i 14
if ..else.. A W1 T (1) —Fh Y

A if B else C

HA S0, Wk B BOLHHT A, SIEHRAT Co filln:
a,b = int(input("a")), int (input ("b"))
print ("a>b") if a>b else print("!(a>b)")

PAT EIRAHS, A 3 NI IS AT I O
a3

b5
! (a>b)

Sy Bt UOYIAS
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272 HEkiEA)

A I TG B PR A A AR T L P R PAT HEAME D) (B o B, s —AMEF S AR
SRS, A AN TR PR T SEBR 22 A NE, Gl ik F P B B ST AAS Wi N 27 2 i
Bls, HHHRANMW DRI B E, B A T ARXAM NS RE, RS HER BN
B, N1 R RS

i, B4R, G0 142434 AL, nTDURPRHVE AR e e AT Bk

print (1+2+3+4)

(HA R EET 1 3] 1000 2 (8] (KT 52 I, A4S AT XSS5 7 E AN, Y
SRIANREG B “1+2+3+...+10007 2=, AU i-Ene?

TR 75 2 BIEERTE ) (BAREATERD) « AN, w— A T AT IS RS (T
AR AR

1. while fEIEFR]

while fEIATE A TEVEARS R

while £k
40 RIr
M IHET while fG R “FIA” 4 True, FUEEHATIEAEE “FEPE”, Hl:

1
s 0
while i<=1000:
s = s+i; FEMT s += 1

i+=1

i

print(s)
JUEL i AR 1000, 3 — BT “s = s+i” A “i+17 R while 96 3RE A ITEIR A . 24 i>1000
I, while i )4 ELIE AT 5E
filtn, W LA while fEFE G4 5 HA 7 AP S
total score=0
i= 0
score = float (input ("IFMIAZLENS: "))
while score>=0:
total score += score
i 4= 1
score = float(input ("iFMIAZAERS: ")
print (" PRGN : ', total score/i)
R LB N2 AR BT T 0, s — EHATIRIME, SN B0 80, A 1706
W, EE A ST “total_score/i”.
2. for f@INER]

Python i85 —NFH F-3l 3 Vi 10) — AN 2588 (W1 str list 5% tuple 2525 4%) X % HIEEAN L E 1Y) for.... in 1
o HRs g

for e in HIERNIH
X e MIALEETEAHR
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5 SRRV 1) PTIEARN A (iterable) FHINEEDTCER e, HATIZITER e I for RIMAIE ALt
ATAbER . 1t

numbers = [23, 41,19,87,67,2,32]
sum = 0
# PRI ICER val
for val in numbers:
sum = sumtval
print ("The sum is", sum) # HitHFl sum

ZAEHHE list X4 numbers AN TEE 2 N2 sum F, & 5% H XS sum:
The sum is 271

FHn -
words = ['cat', 'dog', 'book']
for w in words:
print(w, len(w))
for ¢ in "world":
print(c)
vt

cat 3
dog 3
book 4

e AEAN S CRAEAES 8 T/ ) 2 vl LUl for JRIALEACHYS i) JLh O TCZR 1) —FR 4
LRI R 2545 list. tuple. set. dict FIFRFER str R0 QAR AN . b 7 rhad i
for Ay i) —AN str XA RN FE4F B, N E RS range O T LA AR 1 R 2 [A) 1R 1 AN AT gk
(WIE®

for e in range(2,8):
print(e,end=" @)

i -
2345617
PREL range () FITEISEAS S
range(start, stop[, stepl)
B HOR ]SO B, R T AT start Fl stop 2 1] ((HAVEL 5 stop) ) — FR414EEL
T ATIEARRS 52 2
start. start+step. start+step+step. ...
ALK PR range O P 2R A AT S AU G o A B R AL List O 2 tuple O S5 R —A list X 58
tuple O Xf % i n:

L = list(range(2,8,2))
print (L)

t = tuple(range(2,-8,-2))
print (t)

Bt

Sy Bt UOYIAS
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(2, 0, -2, -4, -6)
3. break i&Ef]
CEE S PATIEIAARES, W 2 oM 45, 3T LA break 15 AJBEHATEES, BN FHATIEERA A
B, AITHFITEE 1 2] 1000 2 [ RO . Gevt 24 AR V35 g SR 40 v] LASCS A H break i
R LIEAR AT . T

i=1
s =0
while True: A AR T2 A
s = s+i; #EM T s+=1
i+=1
if 1>1000: #i KT 1000 I, BEHIER A
break;
print (s)
ZAS Y 1000 I, F break &)k while 4], SRJEHAT print () .
i
500500

4. continue 4]

Python ISHRAL T — AMNEMEIRAT (LI continue iEF). EPATIEIAAN, WIRIBEH] continue
), WeAF I EPAT G855, IR BITEI T LRGP ATIEIAME o
B, DAURREFP R — AN R T K T A s s A
#E 1ist FIPTA AR Al

numbers = [23, 41,-19,87,-3,67,2,-32]
sum = 0

42

for val in numbers:
if val<O0:
continue
sum += val
print ("The sum is", sum) # HiHFl sum

MEFRAATPIEE] val /NT 0 (I8, WH continue & AR [FITEER TG, MiASFHATIH G A “sum
+=val”, WS, FEERA R, R EmAE .

5. else i&H]

JEINTEA] (for BY while) #5 0] LIAE [T ER—A else B, Y4 for 180 7 5224 0] 348 % 2 (Wi

JI5EEEA Tist 170 3R) , B Y while 1B A) 4 AFRIE AL false iB IS, #BAPATIXA else WA, {H
A&, WS EIE I break BEHIFIAEA)UIASHAITIZAS else 1EA) . B1U01:

alist = [3, 1, 5]
for i in alist:
print (i)
else:
print ("CEViR THIK alist MFTHEITHE. ™)
-
3
1
5
BV THIR alist MPrA LR
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2.7.3 pass ifify

pass J&— M), Python &7 I 7 75 22— 4518 ), (HJE XA HIX LB W HATEM B01E,
X ] A pass 6], (EREP AP EIEEAN R, B, SRS AR S A0, SR
AT LA A pass i A)VER “ 04T, SELLS AN RS IARRS E A o 14

score = float(input ("EIA—EG: ™))
if score <0:

pass #E&HIEA pass, FETFELAHIE
else:

print ("/HUE: ", score)

® if SlhiE 4 ARIE AN AUA X2 Tl R AT R 69425 5, AT if. if.else. if...clif..else % %
ATAC k.

® while /3735 4 % % A A XA True B, A— EYUTIIRIA 49725 H. THIR for 154 2
A ) — AT AR R H A K

® break 5 4) Bl THLE AR, continue 5 8) F] T LIBIAR P & 426915 ) AT, EH AT —
WABIR. IRIE break & 8) BB AR, T MIFBIRLE R EAHUT else 5 4] .

® Fi54) pass Fl Tikik b5 BiE4) M S IF S ML TR, XE A BT, 0%
6 AN FARD,

N|28 EH

2.8.1 ok

1. IRFEHX
HEEL AP EBAAAETATCE, — AT LUR R DI vk A k. Bt

arr = [12,46,25,43,58,7,37,5,80,34,105,82]
v = int(input ("HIAIREERIIEL))
ok = False
for e in arr:
if e==v:
ok = True
break
if ok:
print (" &I ")
else:

print (" AR 1)

AT

W NPRE A R IBL 6
kR !

IIHTIXAFEP I AR . R — NP AR T #Z MO n, HEA o R E R MR &
PR (1m) , ERRMINAEN T, % 1. 20 3¢ ... n SCEMERE MM 1. 24 3. .4 n,
R, AR gL R AR — AN R P HERIREGE 1 (1m) +2 (I/n) +..4n(1/n) = (n+1)/2, RIS
PR LRI BOE R K — 0 Y nam 195 KI,  (n+1)/2 M on 75— EES, PR
MEZEE OMm), BIAFE A n E R TETT K E.

Sy Bt UOYIAS
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U0 n = 1024, WRIHEFRLPH—DICRFE PR 512 K. HUTRIXAEHEE T,
MATTUAEH “ =487 ML, P HTEE log, (1024) ¥k, HI 10 KEtT AR BZ TR .
2. ZHE%

AR I BARE R B, AR NS alist AR IGE item, T LLL item
A alist [ R T ER ELAL:

® AU, IR

® WIRUNTHIRIGE, WIFE alist [ /54X [A] 248

® UIBUK T HIRILE, WAL alist (AT 10X F) A4k

Wi 2-3 o, BAE MR AR 25 1R

L Middle H
| y
0 1 2 3 4 5 6 7 8 9 10 11
| 5 I 7 | 12 | 25 | 34 | 37 | 43 | 46 | 58 | 80 I 92 |105|

L Middle H
/ ' y
0

1 2 3 4 5 6 7 8 9 10 11

44

wn
~

[12 |25 [3a |37 [43] 46| 58|80 ]o2[r0s]

Middle L H

'

0 1 2 3 4 5 6 7 8 9 10 11

|5|7|12|25|34|37|43|46|58]80|92|105|

Kl 2-3 Ak 25 Mg

DL R R AR R R — NI A R, 8 AN W S X A [ 22 A A B L H P a4 & Middle
X 3R R AR, FEFPWIT:

def binarySearch(alist, value):

L =0 # X B8] 22 By 1
H = len(alist)-1 3 X[ A i
found = False
while L<=H: #X 6] (L, H)AELE
Middle = (L+H)//2 #Middle &R X [H] [ H A
if alist[Middle] == value: #%ZT Middle fRAKICE, #IT
return Middle
else:
if value < alist[Middle]:
H = Middle-1 #TEAEIX H) A 4k
else:
L = Middle+l #AEAT X (] A 4R

return -1

testlist = [5,7,12,25,34,37,43,46,58,80,82,105]
print (binarySearch(testlist, 25))
print (binarySearch(testlist, 13))

Hir i
3
=1



2.82  HiHE AR AR

BinHF

B AP I B AU X AR A T RO, e iac el BiH i 2-4 Fows, XﬂE
—ANFE, X P AR AR T R I R A, v LR KA (8l /IMED TR B e — M, X

—I RN “—BEER7. —BIEV” JURTE NPT T N R (8l /MED RS T 3

WAL E . ST RIRITCEM LT, AT “—@ B, TLER R Io R 7 il — Mk

1H (B /M) ﬁﬁifﬂ%ﬁ%f?ﬂﬁ’]ﬁ%vﬁ(ﬁuﬁﬂ?&’“’”’%v H) . EREXAER, HEFER A

TCHEALE T n ANTCHEITFA, fFEH T n-1 B E . PP
=0, %t

j=1,%H |38|49|27|97|76|13|27|49|

j=2, 5t |38|27|49|97|76|]3|27|49|

=3z (38| 2|40 | or[ae | 13|27 [ 0]
i=azem (3827|499 |76 [o7 [ 13|27 [0 ]
=5zt | as |27 (a0 [ 3] 97 |27 ||
=63 38|27 [ 4976 | 13]27 |7 | a9]
=728 38|27 |40 |76 [ 13]27 |40 | o7]

K 2-4 BiHy

[49,38,27,97,76,13,27,49]
True

alist
debug

for i in range(len(alist)-1,0,-1):
for j in range(i):
if alist[j]>alist[j+1]:
#temp = alist[]]

#alist[j] = alist[j+1]
#alist[j+1] = temp
alist[j],alist[j+1] = alist[j+1],alist[j] #HMHEANILE
if debug:
print(alist)
print(alist)
vt

[38, 27, 49, 76, 13, 27, 49, 97]
[27, 38, 49, 13, 27, 49, 76, 97]
[27, 38, 13, 27, 49, 49, 76, 97]
[27, 13, 27, 38, 49, 49, 76, 97]
[13, 27, 27, 38, 49, 49, 76, 97]
[13, 27, 27, 38, 49, 49, 76, 97]
[13, 27, 27, 38, 49, 49, 76, 97]
[13, 27, 27, 38, 49, 49, 76, 97]

. B RIEEHF
] F L FEHE P IR RS ARUE . FEREAN P81 R gt — e (e /MED TEEE P (R TS (45 30 A7
B RAMFEARN “ @R, X TR ICEM BN R AR, G A R TR

RICHEFHNTE S (BRGio) A, R 58 Bede . AR —HHHT T4, HRRARSIR
ANTCFR o U A RIS UARE ] I REHE P IORE) Y

Sy Bt UOYIAS
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2.8.3 Floyd JpRi a5k

1. &8 (FRE) BZEH

H FH AR ) U F R AV AR AR TR T N R R @, il — N AE AR, B
T AT RTAE AT, SRR S AT AL I SRR, SRS A AN AR (s [A]
SRR 163%) 44 BRI Bt () #8145 a0, VAU SIS 75 BEEAR RN L2 ) ka5,
W 2% % P S R B B A S S B B R B B R AR

i 2-5 () P — i A Horb, TSR oRIT, Wil SRR 2 1) 1 o i A HL PR Y,
IAEER AT AN T 2 R . R B T RS — AN FEA ) @, B IXAN ) SE 1R
Z AR, oA 1 Floyd S92 mT LUK AT B AN T S 2 TR ) dae ke i 12

2. Floyd &%

Floyd SIVAREABAGE : A 4EREEE: (W 2-5 (b) Brom) R BRI IUR 2 18R EEE, 4)
AN, XN R i 7T R IS IR AN T K BRI, (B TE 9T K oo MR AR AAT ELIL R

. o 1 2 3
2 0‘ ol o] 2|6 | 4
e 1| 0 3 ®

‘ ’ 207 w] o |
3 e 12 3 5 o f12]0

(a) ST A b ] (b) Z4EAERE:
B 2-5 iy 22 i 11 AR FRAE

TR AN A R 2 (T 0 I T005 2 (W EIAER B 6 A2 TV 0 BI04, 2 ki &) ,
K, Floyd SRR IEGEE—AN TN, B F 1A N T0 A R P 25 2% R A G X AN T AR 19 5

U1 PR SR D, PRSI TS w, BE T u B v Z (8 EE & Dlul[vIS A&
NG TN w AP S AT . WA TR, JUEEHT Du][v] = D[u][w]+ D[w][v], Hf:

if D[u][w]l+ D[w][v] < D[u][Vv]:

D[u] [v] = D[u] [w]l+ D[w] [V]
MPEANGEETT U w, KA FTAHALITN oy v e BRI ZEE w AR, AT B B RE Do

AWTERSEEAF T, JFEPX NS D, HRPTHNRASEE S Ik, 2%
T A T AN TR P B L 2

N TACSRERAR, i B A D — AR/ LERTEE P AC ST R A T 2 [ PR 224 i 0 B
AR L IR AT (AR 2 R BT RIS TI) o

if D[u][w]+ D[w][v] < D[u][v] :

D[u] [v] = D[u][w]l+ D[w][V]
Plu] [v] = P[w][V] #P[ul [v] = Plu][w]l+ Plw][V]
N2 Floyd 532 Python fXASSEHA:
n =4
INFINITY = 100000.0 R BIX MR KN EUE
D=[[0,2,6,4], # 1P SRR

[INFINITY, 0,3, INFINITY],



i
N
gl

[7, INFINITY,0,1],
[5, INFINITY,12,0]]

P=1[[0,0,0,0],[0,0,0,0],[0,0,0,0],[0,0,0,0]] # AT
[ /R AARE, BRI P lu] [v] s EIARAR uv W25 v AITHIF TS u
for u in range(0,n):
for v in range(0,n):
Plul[v] = u

print (*D,sep = "\n") #*D JE"RE SR EiE S ETT
#sep= "\n" KRB TR A FIR S HATA  \n "
print ()
print (*P,sep = "\n")
print ()
for w in range(0,n): #GETE T AL w

for u in range(0,n):
for v in range(0,n):
$FEALTI A uy v SASFEAGIE w FH AR 5 e 2
if w!=u and w!=v and D[u] [w] + D[w][v] < D[u][V]
Dfu] [v] = D[u] [w] + D[w][V]
Plu] [v] = P[w] [Vv]

print (*D,sep = "\n")
print ()
print (*P, sep = "\n")
LITRREATE
0, 2, 6, 4]

100000.0, 0, 3, 100000.0]
, 100000.0, 0, 11

[
[
[7

[5, 100000.0, 12, 0]

[0, 0, O, O]
[1, 1, 1, 1]
(2, 2, 2, 2]
[3, 3, 3, 3]
[0, 2, 5, 4]
[9, 0, 3, 4]
[6, 8,0, 1]
(5, 7, 10, 0]
[0, 05,15, 0]
(3, 1, 1, 2]
[3, 0, 2, 2]
[8i, 0,15 31

MRAEERARHE Py 6 TARAT— 0TS us TR v, JLERAR T DA i (B AR ER B A, B AT

& v, JERT—NTIAUE Plul[v], HHT—NAGE Plu][ Plu](v] ]+ ...

for u in range(0,n):

for v in range(O,n):
if u==v continue
print (u, "2|', v, "W EAEL: ', end=" )
print(v,end= ', ")
w = P[u] [v]
while w!=u:

print (w,end= ', ")

Sy Bt UOYIAS
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w = P[u] [w]
print (u)

EIREAE

0 2 1 [l B AR A
0 2 2 I ) B4 A2 -
0 3 3[R ) MR AR A
1 3 0 FRE ) BRAR A
1 3 2 [ ) B AR A
1 3 3[R ) AR A
2 B 0 IR n) B AR -
2 B 1 [RI R) BR AR
2 3 3 (13 r) B A -
3 2 0 R [ B AR A -
3 3 1 ) AR A
3 2 2 I ) B AR

~
o

~
N

~
[

N P O WkRFkE O WwdNOWwWDNRF
P O WO WDNDEFE WwOoORKr O
~ N~ 0~
w N
~
N

S NS NS NS S S NS S~ N~ o~~~

~ 0~
[@JNON)
~
w

29 3IF

VU T THIIRLE S Python #E7UAL, WIRLGEVE REL.
11, 17.5, -39, -2.3, 0.12e4, -3.141759, 0.57721566, 7.5e-3

UL UTEMRRE RSN 11000 T—1e1000 J& BoRE A4, HESUE A, type(1e1000) f45 5 &

3. WGV AY None 252,
L OVHUA T UL S AR

(A) "I have " + str(5) +" books"
(B)"Isaid "+ ("Hello " *2) +"1 world"
(C) True + False

(D) "The correct answer to this question is: " + 2

- N TREFFACR, ST ARMESI RIS, Python R T AAHHAT IR A X L0 550 IE T A7 2

[, ANSHEMBRIRI, Bk, 22 AN R B REECRT BT BV (12 (R — /N 5. AR AR B E0R A JE = )
NG R TR ERE RS . BT, £ jupyter notebook fEREHHATING [—5,256]78 I HE#l < IL = 7] —
MRS WETE jupyter nbotebook FHE1E RSt Ay 24T AT 71 Python Fih5, AFHHILE R

print (1d(100))
print (1d(100))
print (id(1000))
print (1d(1000))
a=100

b=100

c=1000

d=1000

print (a==b)
print(a is b)
print (c==d)
print(c is d)

o GEMUE) sys B (UL RS 3 T/ 2) (RREL getsizeof O AT &) — NG AT FT A A K/

i

import sys #F PR sys
sys.getsizeof(3.14) #H sys MBI getsizeof &rif] 3.14 ¥l WA F T8



10.

11.

12.

13.

14.

15.
16.

17.

025

LTH AR
24
BXAEE, EiZEEh M AR 3, 'h'y 'hello's 'hello world', MW&L4HI45 K .

. B X WANARE radius Al area, 43 BRI AR, HoA radius 5 —MWEA{E, 110 area [F{EE T

B AR A A, SRR E AT

. HASH savings RnAFAK, HACHE interest FRAEF R (U1 0.05), FZZ & growth_multiplier /AR

£550 (1+interest) , FFHIRECUE =11 8 45 MAF A B BRI AE S5 AL & result, 1555 H RoRAFUE
HIE resulto

- NS R AGERARRAT? A ()

@name def 3re user lname pass-word x 234

NHREE T AR E? JIANR? e R et A ()
a 100

b a

a= 101

print (b)

list 22— NEEEIERT, H TR DO AN S, 0T R list X4 aliste
s = 'he'

pi = 3.14

alist = [1,[2,3],s,True, pi]

LR R B A )

) RE—1 It %

() RGN IC

(3) T o — AT R AT 5 B 'py '

(4) W5 =N TO A list X5 [4,5]

(5) BRI N

TR T AR T e, FEULEH SR

a=(1,3.14, 'hello', {2,3} )

af2] = 'hello'
b = {1,3.14, 'hello', {2,3}}
b[0] = 2

@ {{2,3}:"hello', 'hello':{2,3}}

ERU I AE R R AR T A, SRR S R A RS | S ORI AT AR
i 25 R4

print ("Yes!\tI\'m a student .\n"

YyeAEa x My, MHTRRSITEH x fy LHEBAAE. i, W x=5Hy=3, MiH4s
RIiZE: 5+3=8,

T VLA WA B8 (25,) LR —A tuple, 17 (25) ™2 — NS

FANFER G RO A E, R, SEVENE, H—A dict £ — 24408, Jha
IR AE OB A2 AR I

T R A A MR R, SRR T4

(2, 3.14, 'python', [4,5])
{2, 3.14, 'python', [4,5]}

1[0] = 'he'

'abe!

1[0] = 'he'

a
b

V)
W w Il
Il

Sy Bt UOYIAS
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18.
19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

print(a[-5])

print(a[-31)

print(b[3])

ISR, EESR M AR SE,  H AR .

WU R print O BRI RA R, WEBAAER, TGEH E E R e 4 .
print(3.14/2+True)

print (2% 'hello")

print (2+'hello")
IP Mkl fh PUANSEER R — AN T/ 8, G “10.3.9.127 o 9’5 —ANFE, WERA— TP Hutl,
FZ T IDBE e  — AN B HO .

() B 77 HR R 1 1P Hhk () BN S A o — e R 7R ef o il

10 00001010

3 00000011

9 00001001

12 00001100

Q) PHEE A — N ER R R A B il

00001010 00000011 00001001 00001100

(3) WIS 3l T AR A ol R

ARG ] DL — AN HEEE S — A TP HubE DU IS TIRBARRY, IR S D N A —
AN, FH—ASEI “10.3.9.127 TR B K TP Hudk.

a = 123456789

a,b = a%256,a//256
b,c = b%256,b//256
c,d = c%256,c//256

print(d,c,b,a)

T U AR ERIE AT BRI A AT A D, SRR R Bk s HAT e 4
HANTLL N ARG R A, JFg iR

1.5 + 2

1.5 // 2.0

1.5/ 2.0
1.5 =% 2

M P ISR A, IR R

15 + 20 * 3 13 // 2 + 3 31 + 10 // 3
20 % 7 // 3 2 wE 3 wh P

THMTRAT N HRE R AT AL RS R .
1//0

¥U%ﬁ7¢§ﬂ%f§i‘hétg—ﬂﬁﬁ%iuﬁ%?#éiéﬁi%, WA R IOE .
a

b+c/2a

WA AT R AR A eSS Y B ] AR 1) (mutable) , WRLSEA A4S (immutable) ,  FHEUBHEE UF 7772
list, dict, set, bytearray, int, float, complex, string, tuple, frozenset, bytes
EAT MRS 25, IR AR

a=(1,2,3,14,5,61)

al0] = 10
al[3] = 30
al[3]1[2] = 'he'



29.

30.

31.

32.

33.
34.
35.

36.

37.
38.
39.

025

AT RAMRRBAE AT A 553%, FHEE U,
number = input ("IEHA N )
print (type (number))
print (number+30)

TR T AR A TER 4R B OE i
if score < 60:
print (" AKA% ")
else:

print (" KH& ")

i=0
while 1<10:
print (i)
WP “PFE—rd, AEAE, WEFEHE” , B “TIFERF0Re 4 15 HARERE 100 Bk, 2%
REAE 400 2ERR” X — R, 9’5 — P HTHIB—AME L1 0 T,
9’5 — AR T AR NN A S mAAE, IR BMI 8 AL, AT NRGIEHE, &
S iy e TR 45 R
BMI $8 =14 + G w7
4 BNI Fa80HI A NERER 2 202
T 18.5: 4%,
18.5~25: IE#;
25~28: i,
28~32: ALk
T 32: AR
WME— MR, AT ARG, R ) 2 GRS I .
MBI A — D —JC T IRITRE R, RARA RSO B — M PR far tH AN R RS R
S — MR T N7 R R, ZERATHON R

G5 — MR T B N — DI x,  DAUFSLIESZRREL sin (o) M. BRI G — TR0/ T
107, JFGEEtHIEt B0F T 250 sin (o) MIERTHSEA U

x3 xS X7 2n+1

sin(x)=x——+—-—+...+(-1)" +...
T T ( e

BB ALY, Bt 22 A P SRR 7 8CS O break 1 A2 IR EMA AT o
s — T, T R G N ) — AN B A5 T

FECTIER. BEREPPeE T—A 1 2 100 Z AP IEHE num, I BN — AN AR 0T
guess, WK guess T num, TBAHLRRBBH IR, 1R guess A5 T num, 4
AN, BRI E RS (W 8 ) iR s P RIE R 1R, ORI R TR .

num = 37
i=20
success = 0 A I bR &

while i<8:
guess= int (input ("IEHRARGMKET: ")

?

Sy Bt UOYIAS
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if(success)
print ("R, FEWIAM ")

continue
40. Zm5—AMEF, FIT U 1 $] 1000 Z 00T 1#E 0
A1, 1R 39 B RFEUTUEAR ” H Y success AR AR L, FEEHIEIME IR else RS “HE TR o
2. JWE—ANET, TGP T =R TRSEAT RS T . — MR RGBS WA,
SEIN St SRS IR G BTG, SPERGUE I S S ST IR S I A o
A GHAE . S INBCREGE TFHE BTN . P A RGUEA . B B IR
EFE . THERVPRS SR BB NS B oL s R Ry 2 255 . FRIr i —H
BAT, ERNHAEAN—ANMEERIEA TR H .
LR 2 — ML OHESE, mIEIERl b dm s A5
print (" TERACEAF G ASERE: 1)
help info =(''"
i or "I':'FAAEEFR"
'q' or 'Q':'HULZEMFEARFBE
'm' or 'M':"IZFESENEAGE"
"w' oor 'W':'En/IBUUNBIRE
A} C'
Al S Al
't A}

or 'c':'"WHIIHFEMEVE. FilEE"
or 'S':'WRIIAF¥AGE"
or 'T':'WRGIMEE"
'x' or 'X':'BIRGiHE R
7o)
print (help info)
student_inEos = []
while True:
cmd = input ("IEFFIA—ANS: 1)
if cmd=='x' or cmd=='X': break
elif cmd=='i' or cmd=='1I":
id = input ("IFHIAZES: 1)
name = input ("TEEIAZES ")
score = float (input (" IEHIA TR RS 1))
score exp = float (input (" IEHI AL KSG: 1))
score test = float (input ("TEMANIARES: "))
stude;t_infos += [[id, name, score ,score exp,score test,0]]
elif cmd=='s' or cmd=='S':

52

#print (student infos)
for s in student infos:

print(s)
pass
AT BAH] List A1 str AL T IAL LR HARS . B2 :
® S/ list xf % (LA 1Y student_infos) £7fff A 22 L HOAE B, AT LA Tist (¥ 5841 append O) 72
G I— e,

student_infos.append([id,name,score_,score_exp,score_test,Oﬁ

® i str [pR %L split O KA M 7R BR8] DS R 2K input O o 20
id, name, score ,score exp,score test =
input ("WHIA 2T G4, CPINREL SERRGL RS ") csplit (M 1)
score = float(score )
score exp = float(score exp)
SCEORE_EESE = float(score_test)



B3| ok

BRI $K (function) e — 44 INFEFFER . IEWIAZ BN — M0 Gule — 47— R RS I
%), RIS AR T AT, BE UL B S IT T IR (BREY o i iR
4, Wl UL O AT IX AR e B (R g T RS P AR 2 D ek B T R 4
XN RRE PR E ), Un i Py R K print O SAAT R B4 0 4 H A5 G I D g . R P el 0T BLAEAGRY
SUCEG S —, T LA, A R S I

131 EXEH. AREH. SHsE

3.1 SCPR ORI e

Python il i JCHEY def & SCEREL (45 | NMEPHUR 1| N5 o iltn, FHMAS e LT 1 ANIfE
hello 1) p%1 %5«
def hello():

print("hello,")
print ("world")

B RE PR A E T 2 4% print O FHER). A, Bial PUEIS K% 4 hello 18X
PRAE hello O o fl4n, RTHACHSIHR T 2 KR4 hello () :

hello()
hello()

ETHIEAP S
hello,
world
hello,
world

e Ay 82 LA K R K hello O T LLRME AN (S, AN A% i R EERP Ry 52 44 i e
K AT BLEA T U M 2 2

# hello AL E —AIU{E name IS4
def hello(name):
print("hello, ™)
print (name)

BRI R K04 S RS 5 LB T N 248 name, BREURTY) print (name) 5% H XA name 244
A P BRET, o] L XA name FEIEAN [F] 00 5L, 4
hello("Li Ping") #RLi Ping"fRIBS KA hello O ¥ name 2344
hello("Zhang Wei™)
i, &% hello ("Li Ping") 4 H p& £ hello O, J2Kf “Li Ping” %345 bR 4L hello () ) name 224,
B name 5| FH IR BIA2 XA A48 “Li Ping”. BREK hello () ¥ print (name) K% H13X 4> name 5| I “Li
Ping”,
DRIk, SRR TR A 2 T
def W (M1, 242, ..):
BRAEATR P ER
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def KT ZJG/EREA, REAL GRS, FEFS T Dlas—Sich “S807 &
&, S aE S ERERETN R “SEFIRT (SHER T UL, WAEEAEMSED),
55 G2 — N E 5 o M def KEEF—HENZATH R E S8 T Rk, RECK M 2E—
BRI BB, FRO BREUA

DRI, R BRI AN B B il BRI T s 24 F RIS B RS, T ek Aot LAk
()RR EAHS GEA)) o BRI ZHOR ] T e 20008 28 R BL s i pR AL 8 A AR, XL
[ L SRR TT . RREC W] DORATAEAT 24, Wlm) BT pR AL hello O — 4, {HE A S EIK RS 2P0
AT FIFE AR AR B, AN BE AR SE AR AT AN [ PR Ecdhs b 2

Y R U L A A e — Le SR B R 4 R UG S S ) “ S8, MR AT IE A ki
SUHR R AEARTER), BIHRATIZAS B2 h A5 )

s=input ("IEIA—NAL ")

hello(s)
Hodr, 552 A T % hello O, FFA&IE BRI FFTH s 458820 hello () 22 name .
frH g

HHA— NN 2

hello,

ZEN

54
PRI NI R 2P 0645 T iR 48 hello O) 1Y) name 241, BR%L hello (name) (1) print (name) ”

EA R S8 name FRIAIFIN S, tHELE s TR FRF NS “ZF7,
LS FH R 2T hello O BACH RIS H, il
hello()
MR, BRI R “H b — NRERAMEZSE: ‘name’ ”:

TypeError Traceback (most recent call last)
<ipython-input-5-a75d778laaeb> in <module> ()
-———> 1 hello()

TypeError: hello() missing 1 required positional argument: 'name'

A R hello O 4R T 2 ANULEMSHL,  WIRIRESARES, Bl

hello('hello', 'world"')

TypeError Traceback (most recent call last)
<ipython-input-2-fac44797bl17£f> in <module> ()
-—--> 1 hello('hello', 'world")

TypeError: hello() takes 1 positional argument but 2 were given

312 SRtk

S SCREURT, R S TS HRRh “TERSH (parameters) 7, XHRIEZ:, i i T ek 5 A4 326 1 5
arkh “SEBRSH (arguments) 7, MFRSES . P REUN, LS Hut b4y TE A S BRI RERR N
“BEARB” . B, LRI SRS R s A4 TS 8 name, SR EIXE AN SRS EER T
ASHORE N, SHAEA S T T

name = s
Bt SE LRSS EOE, A A A SR A AT DO . 4

def fun(x):



print("x ) id:", id(x))

x+=3 ]
print ("x ffJ id: ", 1id(x))
print ("x F{E:", %)
£
a =2
print("a ] id:", id(a))
fun (a)

print ("a HIfE:", a)
print ("a i id:",id(a))
LT p
alflid: 1717202432
x M id: 1717202432
x M id: 1717202528
x [FME: 5
alff: 2
alflid: 1717202432
S fun (@) I, a IRIEATES x, KRS BRUE SR —AR005 11 QP 3-1 ) i) -
HAPAT x+=3 I, WEHRHAT x=x+3 I, A x+3 QA T N4, ES x 51l T4
(4’ 3-1 () FroR) » Hom — 101 print ("x [191d", id (x) ) FTED R0 B S0 id o 245 (1) print ("x [R{E:"x) 55
WAEFT ERIXAS x FRMHTN S MME 5o MX DRSS A G, print("a E:", a) FTEIIVISRE a $5
) R 0 5 (L 2)

X + 345
(a) (b)

Kl 3-1 JES5IHE . HIESME

P LA N5

def fun 2(x):
print ("x fJ id:", id(x))
x[0] = 3.14
print ("x fJ id:", id(x))
print ("x R{E:", x)

a = [2,3]

print("a i) id:", id(a))
fun 2(a)

print("a [FfH:", a)
print("a fJ id:", id(a))

s
alflid: 2826240248712
x [ id: 2826240248712
x M id: 2826240248712
x HMH: [3.14, 3]
alffd: [3.14, 3]
aff)id: 2826240248712

PUNAE R fun 2 O HLEMETC T x SRR 20 G, MR IB 0 x A5 (R4 x e » Frbh x
IRZARI HZ S S a FRIFINRS B
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3.1.3 return &)

— AN EREOT U IS OCHE T return 3R [ EUIAC BRI . B, S — SRR EERC TR B
A HEHC R AL

def sum(m,n) :

if m>n: #RE m A KT n
m,n = n,m #2254 m, n

sum = 0

i=m

while i<=n:
sum += 1
i+=1
return sum
IR BERECR Y “return sum” TS BT return IR ] m Al n 2 [AIFEECZ FD sum. I FHIXAN BREL
I, 7 A N R A
ret = sum(3,10)
print(ret)

LT E
56 52

1. mARAAE
A IR B K AN B0 A el A SR I B R 38, 25 e A 1388 m i n, (R AF
5 GCD (m,n) T8 FH AL, eI KA LET DU R 7ok 5

GCD(m,n) = n=0
m,n) =
GCD(n,m%n) n!=0

o, %RRIMARBOEH . Nk, TRV AR 7R AN IE R85 (72 1 27) B KA
215
GCD(72,27) = GCD(27,72%27) = GCD(27,18)
= GCD(18,27%18) = GCD(18,9)
=GCD(9,0)=9

M EIRIERE, W] BUE SO ASSREBCR A LIS s AL

def GCD(m,n):
while n!=0:
m, n = n, md¥n
return m

XA K GCD O T SN E SR BN B K A K, I OCHE Y return R [FIZ5 R A7
TR AR AR AT L2 D AT AN s ORI N RN s K A 20 il :

m=72
n=27

ged = GCD(m, n)
print ('ged(72,27) :=", gcd)

m = 24
n = 36

ged = GCD(m, n)

print ('gcd(24, 36) :="', gcd)



fath -

gcd(72,27) :
gcd (24, 36) :

2. REIZME
St return AT LR [ —AME, 8] BLFIRHR P2 AME, XS S 3EE— tuple
PRl Blhn, N AARHD AT DU [R]—A Tist XF % o BT $50 ds R A A 5 /ME

def min_max(arr):
m= arr[0]
M= arr[0]
for e in arr:
if e<m:
m= e
if e>M:
M= e
return m,M;
ret = min max([36,2,19,76,91,47])
print (ret)
print (ret[0])
print (ret[1])

v - 57
(2, 91)
2
91

3.1.4  SCRv AR

S SCRRASUNS, A DAAE R ECK SR IR N = A5 15 (ARG 5 sl = A5 1) Fo ok 1) STR 4
i (docstring) , H T U IX AR LRI DI fiE . docstring 235 A BB LK — AN @ PE “__doc_ 7 BAEH
i, w] LI e84 print O 7 XA e 1«

def hi():
Il
X&E—A doc string T

%

|
= ©
)

#

print("hi, world")

A FHIXAN R £

hi() #H ni B %

print(hi. doc ) #4TE hi U doc JEME
v

hi,world

hi,

XA doc string HIHIT
SCRY P AT LU B Al N AR XA A Sh R, Python IR EHE —A “ doc 7 &
P, BR BRI ¢ doc 7 J@TEAN, Python (KN E BR B IEIRE T LU H SCRYS A5 H I
W2 VP2 O B T H T LA AR B O 4 i, TR T AR B FTED. W SOpyas
BAE.
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5, B35 2T 085 (B35 LA AR BN EBIN L), BESTERL—A
B9, BAREEE6) LM EA — B 4 it

o A KM Tk B LB R R IETAE L L AL A,

® L AMEHRAT AN ASGEA LB T TR, ki, BAREAT] AR —Axt £ (4
FHRRG R R, HARKAIAE AR5 A).

® A AT A BAAART S4B T A Mg B, A9 A G| R 8T 2 RIS AR 2R

HAERY.

FyHal it R 4EF return B E AL R,

® LA kEmIT A 3AG| T AT FHEL BRI —ANTAEE B doc_ . XAEME
AT BA AL, T VAN B iR 1 B XA A B T AR R B T B AR ik

N|32 2RTENEHEER

32,1 ARG

PR AL A (BUFR 4 i E 3K, global scope) 75 W 1) A8 5, Fk 4 JRZZ & (global variable) , X Ik
S8 | 4 Jr AR B B BN BE S AN T LU . 5

x = "global"

def fun():

print ("x inside :", x)
fun ()
print ("x outside:", x)

i -

x inside : global
x outside: global

WA EAE A BRI SRR filn:

x = "global"
def fun():
X = X*2
print (x)

fun ()

PKE = AR (B R A AR AT 5 L AR

UnboundLocalError Traceback (most recent call last)

<ipython-input-3-ce8c348bb019> in <module>()
5 print (x)
6

-————> 7 fun()

<ipython-input-3-ce8c348bb019> in fun()
2
3 def fun():

-—==> 4 X = xX*2
5 print (x)



6
UnboundLocalError: local variable 'x' referenced before assignment

Hi AT 40, BR L fun O IR “x=" FIEAIEUI S T T JREAZ & (local variable) ,
DI, XA BRECR Y x i AE A RASR KA x T, M55 A M “x*2” B A AX AR R E X
(K Ae e x, B4 T _EiRE iR

W2, ATAE R BN AR 4 JR AR BB e ? TTVA S AT R 7 global W] x & — MR i,
ot

def fun():
global x
X = X*2
print (x)

fun ()

fath -

globalglobal

322 i

AT DAEERR BN I LA, XA S T3, AMB AR &, % ERN
JA#ZE & (local variable) . f%0:

def fun():
y = "local"

fun ()
print (y) # 45 WEVTE fun O BRE JR AR =
BUATTRAST A 455 y AT L s

NameError Traceback (most recent call last)

<ipython-input-6-3facf76a0729> in <module> ()
3
4 fun()
-———> 5 print(y) #48. WREVTR] fun BB RAR &

NameError: name 'y' is not defined

L R K A ST W) S S A AN AR AR B[R] 4%, U P S ) P A e S B 4 S A e, BRIV B A
WA B P3N 44 5 ) 1R R Rl B AR .

x =5 #42JRARHE x
def fun(:
x = 10 #E LT — AR iR R x

print ("local x:", x)

fun()
print ("global x:", x)

Bt

local x: 10
global x: 5

#

59
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€ 24

® S AT VR RE AR R L E, LA KA global B AR LT
® BHZEAINEERSL, £HHKAFAILEANLFHNOIRHFLE, KREA global
FOALREE., BEIE R FHHEE.

N33 EMMSN

33.1 BRiNES

BREIE 2 i LA BRI, FROh “BRAEZ” T s B G R A BRI B SIS B 24,
WRZIE St BRI . 20 -

def date(year, month='01',day = '01'):
print (year, month,day)

date(2018)
date(2018,'07")
date (2018, '07','25")

60
B«
2018 01 01
2018 07 01
2018 07 25

WR—A RS A NS WA AEBRINE S, WENES LA EBIATE S 1 G
i, BNESEAREAIERINES. filll:
def f(a,b= 2,c):
pass
PAT G =B kAR (“BRAES b i Ja i XL T BRI ES ¢
File "<ipython-input-1-dcdf3a460ecb>", line 1
def f(a,b= 2,c):

SyntaxError: non-default argument follows default argument

BRAAES I EREZ o8 B0E SO vH 54 (10 -

i=25
def f(arg=i):
print(arg)
i=6o0
£0  # Rti:s5
vt -
5

DR 58 SCRBEO I, BRINES arg INESE T 1G=5), R i AR FBET, HIFASSUEE
VIR £O BRAEL,  PrEAaTii2 5.

HIFERVIE S R VAE AL s EOE SUN S I AR R B0 HLIXAS BN E 2, 462845
I (AR AR I AR AN X G o A ARIXAS XG0t — A A2 5 (mutable object) » WU 445 ¢ o 20 FH I 5
WX XA ERNEZ 5 IXA X ST G MBS #O2 [/ — X 5. il

def f(var, arr=[1]):



arr.append (var)

return arr ]
print (£(1)) "
print (£(2)) éi
i
[1]
[1, 2]
A ek S E N, arr IR List 0P, BB £(1) . £Q2) T arr ERZET 12
[F]—A> Tist Xf %, A5 £(1) F8 18N BXA list X4 (arrappend (1)), 7 £(2) o 2 3B INFXA Tist
X% (arr.append (2) )
QRS SRR FH B BN BN S48 M AN F R S, a] DR R T 42 15«
def f(var, arr=None):
if arr==None:
arr=1[]
arr.append(var)
return arr
print (£(1))
print (£(2)) 61
i
[1]
[2]

BN Z: arr #)4A1K 0 None X5, SR G EL £O IFERIAIES: are #OZ 51 HIZAR SR, (HEEL
TSR IR Ay A 26 “arr==None”, It LAXT arr FEEHIR(E “arr=(]" MEFHZXAS arr $517) T — D=2
(1 List XR[], A RS S E arr 51 AEAS None X4 T . SEBr b, Python nJ LAl I {iia 5
P E R4 A S RIS RO 5, RIVREAS B £O TP are S4T30 if 15605, s | —S 8

K7 1 Tist X[
WA PL LN ERIANE S 5140
def f(var):
arr = []

arr.append(var)
return arr

print (£(1))

print (£(2))
B«

[1]

[2]

AR, EATLCABRNE 2460k A%, N, TBES S A 9SS A &

332 fiESLBHCH LS

BRAE UL S E AT, 1 FH BRSO A 366 R S 23 2 4 SRR Ay 56of AT B2 P T S IR AL
P JAT B NP AR R S Sk “RLBESLS” . il
def hello(name, msg = "Good morning!"):

print ("K' " name + ', ' + msg)
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#RH A AR E S
hello("/NE") #NAERE 1 AMLESES L8PS nane, JEZ msg AERIAME

hello (&K, "fREFE2") FUEIK RN 1 MEE L BALIBGS TS name
FrRE 45 2 MUEKSABLTES nsg

fath -

%1 /NH, Good morning!
BEL K, UREE
FHNEA RN RS S i, %4518 AR I8 S S BRI IEA S S 4%
RN S . HiEEag e
®sa=%5
W n] DO oA S S AL S S A P ek K. o
hello(name = "/pA",msg = "fREFE2")  #ES name=3LS"/hA", ES msg=3LS"fRUFE"
hello(msg = "fRUfH2", name = "ZiK") #/BS msg="ELS"RIFE", &S name=3LS"E5K"
# 1 MIBESH, 1 DRETSH
hello("#F", msg = "fR4FG2")
vt -
BB N, IR
62 B K, IREF
MEE A, RE

TR BIIIES RS A BOME, #TLCRA “ArESS” o “SRi 7S 1907 U L3143k

"B,
333 e (EES)

T SRAE TE SRR BN AN TE A SRA 7 18 XA R BN A% 38 1) S B S B, AT LA 58 SR
B, EXANES LTI MR S* RECE P INXFIESH N “ERES” & “AIRES”. (Lih
RSN LS AR tuple MR IALIHLGIX DT ITE S
Bl
def hello(*names) : #7[ A Z names 7] MESUT R Z 55 S

print ("KRE ")
for name in names: #5%F b A28 JE 2 names Jo4l (tuple) A JCE name

print (name)
print () ;

AR XA BREL:
hello("/NA™, "&5k™) #25 names JWSAEH A LS
hello("/NE", "Zikr, "ZE") #45 names JESEH =4S

i -

e
NE
&k

e
NE
Zik
ZT

FERRBOAII, WTEMESEZDESH LIRS, RS /a7 “ZK” ) #gTE N —



3

/™ tuple X GALIBLT BB AZTE S, BRELNFE AT LU “for.in” B ARBEARF(1V5 1H % 1] 22T 25|
FHI#) tuple X% IR
IR RETES PR ERNES XA W R ES:, WEGAES L0 T IR TE SR Jaii. 514
def date(*args, sep="/"):
return sep.join(args)

%

#

print(date("2018", "07", "25")) #4% args AIRESEH T 3 NS
date("2018", "07", ll25ll, Sep=ll.ll)
Bt

2018/07/25
'2018.07.25"

- tE
BHAF OTEH SRS R FRAAASTES, TN, 4o R EEH Sk 5
B, BAE RGN FERRAGBANT AT .

334 ‘pigs

R BHEM, S AFRBS. FIBB LT 2 0, KBS0 dict g3
X%, P RREUN 2L “key=value” FI’J A i il AR B S 2, XSRS S A B — A dict X
%, HESFIIES,
WERREUE XA RS XA FERES, WFIES AN TS K G, fla:
def f(x, 5 *xz)
prlnt(" 2", %)
#UI LR TE S S 4L

for e in y:

S

print (e)
print ()
#7 ) F IO SIS
for key in z:
print (key, ":", z[keyl)

LSRR I R 2L

f("hello", "1li ping",60.5, year="2018",month=7,day=25)

U o <

x: hello
1i ping
60.5
year : 2018
month : 7
day : 25
FEVH R, Wi “key=value” ( “EE—~{H” ) I ( “year="2018",month=7,day=25" ) ¥45L %
et P IES . MAEREUAT, W 7 LSRR I e 2 “BE—7. Waidil, X4t
SLSHAT T FHES T,
VEE
FHAF W F AT SRS R A, TRABAFAHS, B, o RGEEN St 185
ﬁiﬁ,niéEA%A%ﬁ%ﬁiﬁ LA F R AT
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335 RESENFE
TR — AN P B8 5P T B A % B0 R

def add(x,y):
return x+y

P FRA RN, b A% A S 245 e
print(add(3,5))

i -

8

BB T LSRN AN BUBRAE — tuple 5 list X 5, BETTREIZ N EUCE F AL 451X 6 # add O

We 2 54

ab = [3,5]
print (add(ab))

PAT A7 TypeError GRAEER) ( “@eb—MLEZA ) TR

TypeError Traceback (most recent call last)

<ipython-input-14-a219a64a643d> in <module>()
1 ab = [3,5]
-———> 2 print(add(ab))
TypeError: add() missing 1 required positional argument: 'y'

DU ESSBE D o s AN e 2, R HLULSE T —ANSEZ ab. fRRTTVEE, TR R

PFIEAS ab X G HERIGI AL S . Bl
print(add(ab[0],ab[1]))

it
8

ABA T TER AN ? B50E: Ao KHZXA list 8¢ tuple 288 AT — M N SES 164
YR FH A%, Python fRREAS 22 BB MIXA list B tuple X G bl Hh A S 2 AL 465 1l o FH ek 4

RIS S KT AW “RBSES IR, il
print (add(*ab))

vt
8

FRA, ARG PSR T — R AR IS AR 27 (R 2 range () 7 2P start A1 end
ZHL, 1M start Al end IR QTAAE— List 2L tuple XS, f n] DA IX Pl 3 5 241 07 1058 Tist

5 tuple X R I EAE LA N S SR L iR AL range O o 101

#BEL range W ANZH: range(start, end)
s = list(range(3,7))

print(s)
args = [3, 7]
s = list(range(*args)) #*args ¥ args FIRFINICE 3 1 7 HEHk
print (s)
i
[3, 4, 5, 6]



=
FAlth, B SEAE—A T, WA RS e B ik, #ln: .
def f(name, score = 0.0): =
print ('the name: ', name) .
print ('the score:',score) 5
d = {"name": "1li ping", "score": 60.5}
£(xd)  #rrad BT RSE Rk
vt -

the name: 1i ping
the score: 60.5

O 85

® BHMH AT KIME, HRARABE, BALHA A HATERE, BALHTA
BAF AR A FRF A, T EHSLTIEAERAT At @, KA 5L TR A
AT B S ®, FRYALTAERET.

® LAY HHARAING, FATUREBLEERAT A, HRARERS, LTk
BB L= 50977 KXW E AL RLT A, MR XBEFER. KT EATOERIRGHEF.

® TULTEHAME LA TA, X TAPATER—A tple ¥ FALRLT TR A, HAT
PAMEEIE tuple 3F F—HEi5 )T R AP 0 5 A, 65

® TURMBAEN T XPF R FSE RS T RN A, XS ZHWAT QR—AF AR
BT T A, BECT AL BT 3T R —A35 B F A a9 ME-E 5k A

® (BhoBthif 2 F 400y EAAE—/ tuple R list AR, WTABEAFEE I RO T ZF
2B A 4 L 5 RS R KA &AL, list 3 tuple P 493X 26 5 A AR S 4538 25
AR BRI K, B B B3 K AMAE—A dict 3R P, WTLid it 2456 A
5} %49 KB4 W e A R AT A KA F R F AN A,

|34 BIPRHFCGARBE SR

3.4.1  EVHeaEE 5

1. fHARB)AE

T ST R, —AsREOT DUAE I A B IS LAt BR e S SR— A R B P A A A T T 1%
AL ER, AR AR

Y — PR A 55 2RI R IR LK) 05, — AN KR T SR BE s 70t AT & SR AR 5 1) it
Ho R R AR T MR s, AN [ R A BT D i 2, AR sl T AR 3t )
(R TTIEARMERIEA ]

Blhn, SK—A n (B afeE 8, AT LGB n A0 -1 RO SRAHSRTATE], B R EASY n HIBY 1)
R i B T RAEE /N n=1 OB SR, B nl=nx (n—1)!

DI,y BLg SR T A CRE SR SR n 3.

def fact(n):

if n==1: #R 0 T 1, HEEGRENE 1
return 1
return n * fact(n - 1) #WR n KT 1, BifE n Fl fact (n-1) FIER

fact (4) #Hnh: 24
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fath -
24
=1 I, HANTEER R T, RIS ZEREI V0 SN 7 D T o SR AN i P Ak 1) )
BB n=1 [RER R PR “ B .
B ANRERE A B, fact (4) (b T TS R W R

===> fact(4)
===> 4 * fact(3)

===> 4 * (3 * fact(2))

===> 4 * (3 * (2 * fact(1)))
==>4 * (3 * (2 *1))
===> 4 * (3 * 2)

===> 4 * ¢

—==> 24

2. SEFAEZET

S B K20 (Fibonacei sequence) , M FR3E 443 #1508, HEFRIGaEL « LRI
(Leonardoda Fibonacci) LA % 7 258 A B 1 51 N, WX FR “HRT55)7, 8192500 {f)n =
0,1,2,... .
66 £(0)=1, £(1)=1, Hn>=2 K, f(n)=£f(n-1)+£(@n-2)
AT 4 540 IR ) pR A

def fib(n):

if n<=2 :
return 1

else:
return fib(n-1)+fib(n-2)

for i in range(8):
print (fib(i),end = ', ")

fath -

15, 08,05,°2),81,5,.8, 153},

3. BRANLE
/)

RN AIHA L — A3 ) ) 7
ged(m,n) = m n=0
ged(n, m%n) n!=0
CIE IR R
def gecd(m,n):
if n==0 :
return m
else:

return gecd(n,m$n)

print(ged(72,27))

print (gcd(24, 36))
vt -

9

12



342 Sk oIS %
AR 2 B A AR R UEAVE— AN 8, AR AR IR B AR R, B O i "
H=AF R (D AR TR I BRI 8 (2) 22X 0a] A ki @ (3) A X JA] b A kin)
e AT DG 5 AL T VAT o AR
def binarySearch(alist, value):
if len(alist) == 0: #(0) X7 5
return -1
else:
Middle = len(alist)//2
if alist[Middle]==value: #(1) FiR T & HHE i
return Middle
else:
if value<alist[Middle]:
return binarySearch(alist[:Middle],value) #(2) ZEX A A 4k
else:
return binarySearch(alist[Middle+1:],value) #(3)AX A&
A] LA ZUARHS X AN 3 ) = 53 A R R o7

testlist = [5,7,12,25,34,37,43,46,58,80,82,105]
print (binarySearch(testlist, 25))
print (binarySearch(testlist, 13))

Hir i
3
=1

343 Sik. DUSIE NS

DO B 1) L (N P 3-2 i) o A RO R A8 A « 5 RIT(E 1883 4R AWK (b ity RUZR A
—AENERAL YD) o BBCE =R T as by o W atE T EA A > DAY, BRI EE
WRA N DHEERI B i 2] ¢ i1, BRAREE) M7, HAMELSERfe B,
W, BT AR E =T — k.

a b c

32 DS )

R 5k, b T—MEF B F 2 G AR BB 5T 2 —) ) n
MNP, BOTE n kEK, R R ADFERD) 2"-1 %, HE TN AR 24K
—, FTLLR RS S e KT AN T

WIHSRH “oMmia2” B 878, inT D “n MET IS O\ a HE 715 8) b A TR 2
cHET) 7 AT ) (W 3-3 BR)
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Kl 3-3 TR ES IR A 53 i

® (L) n-1 NEET IS O\ a HETAFE) ¢ FETR R b AT o

® AN TINRES): BN a b TR ¢ T,

® n—1 M TSN N b HETAE) a HETRE S ¢ 1) .

MR, KT =1 (0 CEERRY, AN EOME, BEEAESIAI . DI, aTBI S R SR .
AT HEES

def moveDisk(i,x,y):
print ("moving disk",i," from",x,"to",y)

68

TR, ORMGHE, PR, HARH

def move(n, a, b, c):

if n>= 1:
move (n-1, a, ¢ , b) #n-1 ML a #ETAEB) c TR b AT
moveDisk(n, a, c) #25 n ST HEN a PR c HT

move (n-1, b, a, c) #n-1 NMETF A b A TFER) a #E 7B H c KT
AR n=3 P FHIX A move ) BREL:
move (3,'A','B','C')

S th B B KD R

moving disk 1 from a to c
moving disk 2 from a to b
moving disk 1 from c to b
moving disk 3 from a to c
moving disk 1 from b to a
moving disk 2 from b to c
moving disk 1 from a to c

344 9k PediHbE Rk

S S BT 4P I O P — A R S/ P BB I AN AR < 3
W7 L HKAEOR RS, Hoh W R EOR R THAE R, T R4 I T HOR AT
S e, i, A4
34, 2, 89, 47, 29, 13
PBAT I AN E 34 FENIEHETE R, SRIEHOXALECIR 34 45 859
2, 29, 13, [34], 89, 47

Re— AP FHEEHETTR 34—, Ho, AR BN T2 T 34, AL AT
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ST 34, XA U, MBI R LR, ki~ &, BRI

R R EEANE 1,

Rt #EAN PO HE 5 (R IUAE gsort) 708 =AM H5e— & s WX Zes A4y 439
WX PR HE 575 (gsort) « 1T LGRS 4 N ARG .
#X} [start, end] X[l e BB T HREHE 7

def qsort(arr, start ,end):

if start<end:

pivot=partition(arr,start,end) #¥ [start,end]Z[AIKFH]—kEI5 K HHE

gsort(arr, start,pivot-1)
gsort(arr, pivot+1, end)

#pivot AEFEMERI &

#Xf [start, pivot—11 ZIAKIFF A gsort PudHl TR
#X] [pivot+1, end] ZIEIFFHIH asort PulHE LR

BRI gsort O BLAH T X —ANX [R5 e — kIl o3 (e 4L partition (), Ll FE WK 3-4 R,
B — Ao E AT, Wl D R AR, Shfandsfim Mmoo s K TS T 0T
=, Wizferas A, SiEL; AR RSR I RIc R /D T TR TR, WhEiEs
AR, SN L. MRS EME I, 25 A FRIRAR SR A 0 A K Tl T
HEeE, XA AR e R, FREXAS “INMERER I NEER” 1dfE. HEBIW Mg
INaAHIE, XA B FEHE TR ) B AR

0 ! 2 3 4 5 6 7
| 49 | 38 65 97 76 13 27 49
A A
L — <«— R
[0 | 3 [ s | o7 26 6] 2|
L R
[ ] s [ % 5] e[w
4
L — <« R
[0 ] s [ar ] o7 76 5] 6 [ a0
i—» <« R
[90 | 38 27 [ ] 7 [ 3] 6 4
~—__"
L R
[90 | 38 27 [ i3] 76 [ o7 ]| 65 4o
4 4
L — <R
| 49 | 38 27 | 13 | 76 97 65 49’
~_ 7t 1
R L
| 13 | 38 27 | 49 | 76 97 65 49

BRI % partition ) ACHS 41T :

R L
Kl 3-4 “—kdln R

def partition(alist,start,end):

pivotvalue = alist[start]

L = start+l

AR AR 1A X [8) 2

HEBOERE start MGR AL, IS pivotvalue H

&

#
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R = end FA 7S AR 1A DX A A

done = False
while not done:
while L <= R and alist[L] <= pivotvalue:
L=L+1

while alist[R] >= pivotvalue and R >= L:

R =R -1
if R < L:
done = True
else:
alist[L],alist[R] = alist[R],alist[L]
ftemp = alist[L]
#alist[L] = alist[R]
#alist[R] = temp
#R<L I AL E R R FEMETC R H AR S
alist[R],alist[start] = alist[start],alist[R]  #HIEMTEM R FEMITE
return R #IR [FIFEAETC R AL E
70 PR — N X (R PR HE 36 U BR B gqsort O, AT — AN A3 T IR HE . -

def quickSort(alist):
gsort(alist,0,len(alist)-1) #IFHFEITRE gsort X [0, len-1] X [AJFAT B HER

alist = [49,38,27,97,76,13,27,49]
quickSort (alist)
print(alist)

i -
[13, 27, 27, 38, 49, 49, 76, 97]
WRANESRACR, T LR — RIS ) 0505 P XA AR, K/ THAETR
MIEORAN—ASBHIBIE, TR T55 T HEMETC R BN 3 b ASB SR, SRR P A B a1 &
(RO HE K 45 R G IFE K. Bl

def quicksort(arr):

if len(arr) <= 1: FURENPIK N TET 1, WE R
return arr
pivot = arr[len(arr) // 2] HIRIEBFE A e R EN T TR

T H— 0 =
left = [x for x in arr if x < pivot] #left /N TIEUETC AL T4
middle = [x for x in arr if x == pivot] #middle /&% TFHEAETCEA LN T 75
right = [x for x in arr if x > pivot] #right N S e D R A Al
return quicksort(left) + middle + quicksort(right) #XI left. right EE LiRdFE

print (quicksort([49,38,27,97,76,13,27,49]1))

i -

[13, 27, 27, 38, 49, 49, 76, 97]

PN XA B SR, T DU R IR LRI, JF HAE 2R 2 07510

345 Sfk: RERE
e AR, IRWIR SR SN R, P A RO R RIS i AR AR, KA R )



(maze problem) , 1l 3-5 7R, B o2z 3 4 s .
RE A DU SRR R, B, 0 FoRiE, 1E o -
INBERG, 2 RN T ARPRLATRIBIZRTR, BN 0 TR, ks %
SERL AT (0, 0) FIZL (5, 5), RERRWR: ,
maze = [[0, O, O, O, O, 1],
[ll ll ol OI O/ l]/ 3
o, o, 0o, 1, 0, 01,
(0, 1, 1, 0, 0, 11, 4
[OI ll ol OI ll O]I 5
[0, 1, 0, 0, 0, 211
A SRAFE I 0 T DA S — R K3-5 EFE
STF—AHurii g, FIWNzZA E 2 m AL Q) 85 (). B4EN Q). WA LR,
8 A B A AR E L (0) o ATMGZA B E M ILPUAE (L. R ZEy A DUAMLE) o X TR NAREE
R, BRI Bl
def go maze(x, y):
#FEMERGALE (). B . egEd (3)
if maze[x][y] == 2:
print ("FIALH: ', x,", ", )
return True 71
elif maze[x][y] == 1:

#print ("8 ', x, ", ", )
return False

elif maze[x][y] >= 3:
#print (' CEVIRNL: ', x,", ", V)
return False

# LA ] DU SBERZR
print ("PiH) d,sd' ¢ (x, y))
maze[x] [y] = 3 #FRICIZAL B 28T 1)

(j_,“_

¥ 1) 4 SRR
if ((x < len(maze)-1 and go maze(x+l, y))
or (y > 0 and goimaze(x, y-1))
or (x > 0 and go maze(x-1, y))
or (y < len(maze)-1 and go_maze(x, y+1))) :

return True

maze[x] [y] = 4 # IS AN

return False

go_maze(0, 0)

print (*maze,sep = '\n')
vt -
il 0,0
Pila) 0,1
il 0,2
Yill 1,2
vl 2,2
Vil 2,1
Pilal 2,0
Pilal 3,0
il 4,0

~
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Vil 5,0

Yil 1,3

Vil 0,3

Yila) 0,4

Vil 1,4

Vil 2,4

Vil 3,4

Vil 3,3

Vil 4,3

Vil 5,3

Uil 5,2

Vil 4,2

Vil 5,4

FlILA S 5, 5

[r3, 3, 3, 3, 3, 11,
(1, 1, 3, 3, 3, 11,
(4, 4, 4, 1, 3, 01,
(4, 1, 1, 3, 3, 11,
(4, 1, 4, 3, 1, 01,
(4, 1, 4, 3, 3, 211

72 B, STEIA BB AT R (A B, T B — N R (1 4% 2

[\y| 3.5 ERBFKAN lambda Fixx

3.5.1 BN S

1. BB IR

7t Python "', BRELH X%, W function ZRAY KNI G, [AIL, T RLAIIARXNS 4, 4 int. list %)
AT

® MR ELIH R

® KERREUER SR S

® A RREUIEIR ] 5 A — AR EL

©® R REAEN AL S AR A4, 0 listy tuple. set M.

BRAE N — 0%, HAXNEM=AEYE, id. type AME. B0, XF R KL square O,
A LUK AR I id A1 type JE

def square (x):
return x*x

print (id(square))

print (type (square))
Bt -

1767284622744

<class 'function'>
WESR R — 05, AR DL R OB 45— A2 i
fun = square

A fun A E SRS square:



fun(3.5)
12.25
B4 square AIAERLA, fun HOR AN BREON R0 4 5 %
print (id(fun))
print (id(square))
print (fun is square)
vt -
1767284521296
1767284521296
True

T LAAE % R BB R4 S 2 (AR, AR K 12 B BN B 1 5 | T ECAS Wt 8 n . A b,
XA 2R R R A A — S BB B

BEAR BN G, A E AR G —FE R LUSHE N List IXFEI A e A 1L, T
VB R B S H R [

2. RYAILIMAERSREA

Wildn, R AR B AN R B square O AT cube O JEE funcs 45 7] (17 #xf %, J@ad for...in Af 73
CAJEER M 31X A funes HIRREANFIOTE, FERA TR TR 17 1 pR 2L

def square (x):
return x*x

def cube(x):
mwn "Cube of X mwmon
return x*x*x

funcs = {
'sq': square,
'cb': cube,

}

x = 2
print (square(x))
print (cube (x))

for func in funcs:
print(func, funcs[func] (x))

Bt -
4
8
sq 4
cb 8
AR T LR BB HAR A 2, A List XA R
fun list= [square,cube]
for fun in fun list:
print (fun(x))
Bt -
4

8
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3. REATLUEANIREE
PRACAT LA 3R (B i, T AR 75 R £ Squ O s o3 A — AR 8 square O A D3 (91 -

def Squ():

return square

f = Squo
print (£(6))
vt

36
. BEATLRE

— BRI AT LUOE A —A et B, NI RR L Square O, pRECAE T S AN—A
PR FO) -

def Square (x):
def £():
return x*x

y = £0 R EE £0

return y+x

74 print(Square(5))

W Square (S)HT/\EBQﬁﬁEPFI"] “y = £0” Fl “return y+x”, #XJ5 print (Square (5)) i&H)FTEN
Square (5) 13 [H] 4

30

A RBIT A P QB IR T 3. B, R4 £ 7T vAig 19 L € 49 B4 Square () 49 54
#(BHEE)xX,
REREA RS S BN T AR e, BRARIZAR A I R D 4 7 B R nonlocal . 91121

def Square (x):

def £():
x = 2
return x*x
y = £()
return y+x
print(Square(5))
vt
9

PRI %L Square O) HH IR x WIERAE R TR M) 5 AR &, fEpREL £O i) “x=27 SEBR Foe LT — ek
fO M)RAs s, RIFRMIXAATS 2, KGR £O IR FEXAS x XTGP Hgteil, Rk 0 &F

HIMEA 40 10 y+x I x 588 & %L Square O HF IS E, FLAENR &R 8% Square (5) B A% i3 ) (E
5, AR O I JRTARE x =2, Kk, HUEmgs R 9.

HURAE AL £O WA T “nonlocal x” 5 WIXAS x K5 /& pR & £O HAL I PRSE, B e %L Square (x)
T X

M “x=27 i, BEik x SRR —ASEIONT G 2, BRURIXAS x ot pR %L Square O T x, IR HY RS
fO )5, BR%L Square O HH I x MR XA G 2, Pk, HJam%mit & 6. nonlocal 281 global, BR%L
HF ] global 75 W48 B S A AR B, nonlocal 75 W78 B HoAU R B Fh (AR &, i



def Square(x):
def £0:
nonlocal x
X = 2 Az,
return x*x %ﬁ
y = £0)
return y+x

%

print (Square(5))

fath -

6
R E AT LUME A E w58
PR DA At B I 5. B, R In ARG s “Squlist ([2,3,4,5],square) ” 5 — ek 3
square () 1E 4 250451825 A4 SquList O [IE XS4 fun, 10 R ECA EB I IX AN B 2L fun O XF L 9REAS
JUE e WATU S
def SquList(L,fun):

for e in L:
print (fun(e),end=" ")

Squlist([2,3,4,5],square) 75

fath -

4 9 16 25

3.5.2 lambda £k,

1. lambda i (B & &HE)

Python H ¥R & — AR def & A — AN %4, 1l lambda RIAX ((LFX lambda BB
ZRHD), AT def & B MBI R, & EZH T e SUR IR AT s 2, BIAR
MR LS/ —4TH, I HARE R, TSk, Hoe g0y

lambda Z%{: iEf)

B, FIE XA 2 E . y 1) lambda R

lambda x, y: x t+ vy

vt -

<function _ main__.<lambda>>

{HIXA lambda PRECE A 4T Fﬁuﬂc‘?ﬂfﬁﬁﬁ RESRBREUERT S, Rt A4S lambda BR £

frds— M4 B, I IEIZ SRS lambda pR & AT 44— 44 add:
add = lambda x, y: x + vy
AT LA add 53X lambda BREL, 1416 SEPR S 20451X 1 lambda BRI

print(add(3, 5))

fath -

8
SR R AT A7, {5 lambda A A0 — A e i A2 Bl (19215 3, BT DR A 2L
st ESuaIIP RS LE S 8
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2. lambda F&EThaE

lambda PRECELIIERREIISHL. A L8R B LR A — B E IS4, ] lambda
PRECRT LAE L 13X 2 s S — M o L2 M) 53 R
Blhn, A AEAS G A A B BRI sorted (), FLHFZAR AR :
sorted(iterable,key=None, reverse=False)
BRI ARG S iterable Sb, EHPIAMRINES, H B2 key AU — MRS
R ST T SR AR T W IO REA TE 1 key BT (1. 1T RE 8L reverse F 754 key K/NUIFHET,
BRAAEF, B reverse = False. 1l 11:

alist = [-5,3,1,-7,9]
print (sorted(alist))
print (sorted(alist, reverse= True))

i -
[_71 _57 17 3, 9]
[91 3! 1! _5I _7]

PR T P R 0 FR S 0 3R (R B R R/ N EEAT BB TR ) o RAy SR g R A
KA A (g 8) HeFe, it 24518 —MED key 28K, XA BN THHE— AN Edls
TCR MR T, PREL sorted O FHE XA KRB FEEATHY . Ak, TS Dl Key O WKL
ot s e A3 BILHH:

def Key(e):
return abs(e)

] LRI AN L Key O %45 B2 sorted O 11 key TEZ:
print (sorted(alist, key=Key))
fi 4 MR LB R/ LU A P 41 3
[1, 3, -5, -7, 9]
R £ Key O A 17400, 5247 LA lambda p& £ IX 4 R 2L Key O 1F 4 R % sorted ()
1] key %4

print(sorted(alist, key=lambda x: abs(x)))
i, 3, =5, =7, 9]

XA lambda BB 0 B& B N A BOE 21077 50, EG T HOMgn S — > ek 4, A
AR S0 I P 2
list XF G A — DN IANIHEF 772 sort:
list.sort([key=..., reverse=...])
A LFEIFEF lambda e 04E A H key 44

alist = [(2, 2), (3, 4, (4, 1), 1@, 3)]
alist.sort(key = lambda e:e[1])
print(alist)

LiTTE
ta, v, @, 2, , 3), 3, 4]
IXHL) lambda B%L “lambda e:e[1]” ¥ — MR TTER e (ENSEL e 2—DNMATGET tuple,
e[11IR[FIIX A tuple XF G5 AN TCEIIME, 7ENIEAS lambda A ELFIIR MM
TR DA B, n] LA eR B S BT e U E A T, 30K lambda Rk 1) X
.



3. AEZHKE map ) F1R & & filter O

(1) W E R map () .
W BRI 4 map O IR A2 :
map (function, *iterable)
Hirr, iterable /&R AR IEZx, RInf DA Z ANl AR 5. B B AL map O #4265 — N2 44 function $i7
16 FRT BRSO A FH TR T IEAON R I RNl e 2= o A B PR 2 map () 3 [ — M EARE R 4 (40 Tist
tuple X RAGEIEATATG) , BT DU IR B P IEAR AT G it — list 5% tuple XJ 5. f5140:

def square (x):
return x*x

ret = map(square, [3,4,5,6,7]) #F5 square fEFF 1ist &M ITE L

print (tuple (ret)) # FHIR AR A S ret MIE—A tuple X%

ret = map(square,[3,4,5,6,7])

print (1ist (ret)) # IR BRSNS ret iG> 1ist W%
Fr:

(9, 16, 25, 36, 49)
[9, 16, 25, 36, 49]

FHIR[HIRIIEAC A8 0 St —A list X4, RIE4) “list (map (function, iterable) ) ” SEBR F2RABIHAT
T FRA A
[function(x) for x in iterable]
G AP T LA I £

#HHIR P FERA N SHE—A 1ist W5
alist = list(map(square, [3,4,5,6,7]))

FIAABIAT T T (1A RAD
blist = [square(x) for x in [3,4,5,6,7]]
print(alist)
print (blist)
vt -

[9, 16, 25, 36, 49]
[9, 16, 25, 36, 49]

e b, N E RS map O I3 AR JES iterable ] DI AN TTIEARAT S, P E REL map ()
AR EZHL function [FJIAE ] T-XLErEAR B 3R b, RIS S A S i oo
A, P9 E R map O AT IR/ H (BH S D IR AR I e3840 IRIERATE . 6120

ret = map(lambda x , y : x * y, [1,4,31,[3,5,2,6])
print (tuple(ret))

PAACRG A58 T PAN AT IEAR 5[ 1,4,3113,5,2,6], {HETH A = cEime# A UL,
U, AR =X%NIeE ((1L,3) (4,5 (3,2)) $U4T lambda KA.
vt -
(3, 20, 6)
) lambda FRIA R B G 0E — AN BT LAk lambda I8 0GR [A]— AN AR A 6 5
fhn, it lambda AR [H]— tuple:

ret = map(lambda x , y : (x * y,x+y), [1,4,31,03,5,2,61)
print (tuple(ret))

Bt

%

#

77
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(3, 4, (0o, 9, (6, 5))
W BRI map O B0 T A list KR 45 AR JE 2 iterable. AN list X4 s 70 2= N4
A GEZATTEMIUATTE, BrLL, B BRE map O AL S 4 function ) lambda Fk 20 EAT 111
=0 B o= AT

P
ret = map(lambda x , v,z : (x * y*z,x+y+z), [1,4,3]1,13,5,2,61,[7,8,9,10])
print (tuple(ret))

i
((21, 11), (160, 17), (54, 14))

(2) W E PR AL filter O o

P BRI filter O FURITE 2 «

filter(function or None, iterable)

EARMC— A B (BN 5 A — A ATEAR S, IR B —SE RIEARER R 5, B iIs A
XSGR TCR AL A B R function O FJWTh True AT HIITER . [FEE, FTRUTIRIA
JEAR RN Gy it — A list BY, tuple X% . ]40:

numbers = range(-5, 5)
ret = filter(lambda x: x < 0, numbers)

less than zero = tuple (ret)
print(less_than zero)

Linfaee
(-5, -4, -3, -2, -1)
RN R P R B filter O BRI A Tist X552, I lambda & 50 W T 125486 % numbers
HIAN LT A, N E REL filter O IR [FIH /&I 28 U I IEAC R XS B ret, FHIXAS ret (L1645
BREL tuple ) ARJIE —A tuple B %, Hfa i iX 4™ tuple X4,

€ 24

© L2 function KA Hx G, Aotihrt §—HF, DA LET S EE AL AR, &
T VAGAE SR L

® lambda HA R —ANE L H4, T RATEARLE I, 2% AF LS50 540

® VLRHAE A Ad ) — A R 69 A E RS map O . filter () .

|36 fEmaa

3.6.1 B

1. &R

PRHOE ] DL AL T R PP e ZERE P A AN 2880 5 4 I eR BUA 0, Bl A A a5 1
R R BHABRR AT I 752 . R (import) 1268 2077 71 1R (mudule)

Python itk (mudule) /&0 Python iRJ1 . SCAF44 G4 CCHY E44) &.py IISCHF. IXANSC
PP DA A . RO E X

i, G — AR hi (LR, AL AR hipy ST

def hello(name):



print("hello")
print (name)

FEHL hi AL T —ANIUAE hello O FBA%L
2. B (import) &t

FEREFF AR SRt A FCAt R P R R B T R, L ]SS T import AN AR, 3
IS — it 2 -
import B4
LA L AR hi TP hello O BREL, 14564 import () hi Bk, #6000 R

import hi

FNGAESE R B GURAALSE L BP T, RAEA AT R py. A2 ARAL T 4o R BAE R A o 4G5t e,
o3, WERREEL, PR B3R RBH L7 5 BN HEL, Flde, 128 hihello 37 P4
3 hi 89544 hello() :

import hi
hi.hello("/MA")
L
hello
NE|
Python 2 fit T VF 2 AR, XL SO ] LAYE Python 222 H Sk 1 lib 3L PR3] F1T
A B CoE B —FE, WL AL NG S o . #ilan, S A—MHTE SR
math, A — DRI A AL pi:

import math

print (math.pi)
print(math.sin(1.57)) #1.57 /%] math.pi/2
print (math.sin(math.pi/2))

i -

3.141592653589793
0.9999996829318346
1.0

R R PR AN “REBRAE .7, S RA: “ 40T xx RAE L. Hl:

import math

print (sqrt(2)) #sqrt AR T IR R %L
i

NameError Traceback (most recent call last)
<ipython-input-8-692e4d48a502> in <module> ()
1 import math

----> 2 print(sqrt(2)) #sart AR
NameError: name 'sqgrt' is not defined
EwASAER
AU “import ...as” X — M@ ARERIIBIRE B dr 4. Bl

%

#
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import math as m #R P ANFIBER math 7444 m
print (m.pi) #10I m A math Z5|HHAK 4L F
vt -

3.141592653589793
BeRy, HAEH E 44 1 mopi 1A GEH] math.pi 21517 math 11 pi.
4. ENBMEZF

Tufﬂ “from...import” NP G AN A A4 7, TN AL T AN AR AT s n < A
Begq.” Wrgk 7o il

from math import sqrt #M math BEHRFAL T sqrt
print (sqrt(2)) #sqrt eI K2

i

il

1.4142135623730951
5. BANFIE&AF
Enf LU “from...import *7 SRR I 4T, B A kT DLE AT, 1M
AT TR T

from math import *

print (pi) #math BRI pi A

print(sin(1.57)) #math BERH) sin BEL

print (sqrt(2)) #math BEEHFY sqrt AL
s -

3.141592653589793
0.9999996829318346
1.4142135623730951

BRI S, Wk RE 55, AR PR E AT, BIRRAASAE T DL “
7 (U2 2 O — B (R e840 o 9, /i 22 2048 F (1) R 2 print O« math RSBk AR ) R 4K
sqrt ) &5

BHOLA — AR E nT LS “ AR, RO RE P ARAY th AN T ik %ﬂﬁ/\@iﬂﬂﬁﬁ}\mﬁ
i, A RARR AL T Rt S, (IR g T AN FE s, stny s
B A K X 4 AT

Rk, N TERS 75, NMiZRaeEf “from...import” Fl1 “from ... import *” X4 7 H
SN, A “import .7 SRR k.

HIT A 443 Python ¥4 & B EL type O 7 LA T2 if)— /N G 2R AY, A, i AN R 2L dir ()
Fhelp Qs 755 T Eon—AS 0 S T A @ 2 A — A6 % (A R 0 0 SCR 77 i . Tl X =
A CHARE” TR IE R

R £ dir O
W B B dir O 3R [ — AN R T B 7o LR BRg 2

dir([object])

WRBATIRE RN ZHOH S object, MR HTAE S A 447, A MR R E 02
KO B[ object 1P AT JE M. Bl

>>>dir()
R HER BT 47
[' annotations ', ' builtins ', ' doc ', ' loader ', ' name ',

__package ', ' spec ']



H
w
it

BTG AEAT
>>>alist = [2,5,8] B
>>>dir()

T LA BRI 44 TR T — AR 4 F alists #
[' annotations ', ' builtins ', ' doc_ ', ' loader ', ' name ‘',

' package ', ' spec ', 'alist']

(ECUREEARTE
>>>pb = 3.14
>>>dir ()

JUPRT LA 2R [A 48 TSR N 2 T —ASBTA44 7 b:

[' annotations ', ' builtins ', ' doc ', ' loader ', ' name ‘',
' package ', ' spec ', 'alist', 'b']

TR LE T R B dir O IR0, IR %L die O R PBEA TR PTA B . Hi:
>>>dir(alist)

RS list FRADSZ alist (K FT A7 J@ L
[' add ', ' class ', ' contains ', ' delattr ', ' delitem ',

' dir ', ' doc ', ' egq ', ' format ', ' ge ', ' getattribute ',

' getitem ', ' gt ', ' hash ', ' diadd ', ' dimul ', ' init ', 81
' init subclass ', ' iter ', ' le ', ' len ', ' 1t ', ' mul ',

' ne ',' new ',' reduce ',' reduce ex ',' repr ',' reversed ',

' rmul ', ' setattr ', ' setitem ', ' sizeof ', ' str ', ' sub-
classhook ', 'append', 'clear', 'copy', 'count',6 'extend', 'index', 'insert',
'pop', 'remove', 'reverse', 'sort']

B R AT
>>>dir (b)

Fi 7 float KAV b (1A JE
[' abs ', ' add ', ' bool ', ' class ', ' delattr ', ' dir ',

' divmod ', ' doc ', ' eq ', ' float ', ' floordiv ', ' format ',
' ge ', ' getattribute ', ' getformat ', ' getnewargs ', ...]

WREN— ARG, BRI I TE B, WA s . k4. TR,
%l

>>>import sys

>>>dir(sys)
KR sys BT 47 (R ) -
[' displayhook ', ' doc ', ' excepthook ', ' interactivehook ',
' loader ', ' name ', ' package ', ' spec ', ' stderr ', ' stdin ',
' stdout ', ' clear type cache', ' current frames',
500 ]
WA B SRIBEEA, hi:
>>>import hi
>>>dir(hi)
UL 7 i AR AT SR
[' builtins ', ' cached ', ' doc ', ' file ', ' 1loader ', ' name ',
' package ', ' spec ', 'hello']

7. EK¥ help()
BRI help O FTED—AF AT A5 B . B4, 83 B3 help O T % B % math.sin () {0 B8 505 9] -
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import math
help(math.sin)
Help on built-in function sin in module math:

sin(...)
sin(x)

Return the sine of x (measured in radians).
WA — NS doc_ JRPEEBATEI— AN G SR, W RS 3 Bh e it

print(math.sin. doc )

i -

sin(x)
Return the sine of x (measured in radians).

B IE T e L N 452 .
PATUI N help R dir 74>, A X SeAsH Bl R 20135 B SOR i 1
help (len) —— N & BRI AL len O B SCR, H R ZSEUL len MIAZ len() o
help (sys) ——Z& Gl sys (WAL TN sys) FIHE BSOS .
dir (sys) —— R G sys HLsg XIFF 5 (JETE) o
help (sys.exit) ——sys FER L IET R AL exit O 1A B SCRY
help ('xyz'.split) FAFHR I spllt() JPERIFE B SCRS, LA str RER st RIAINT G,
xyz YA FHIXAN 7715 help (xyz'split) , 254/ help (str.split) o
help (list) ——Tist X % (K19 B SRS .
dir (list) ——list XG0T JE 2k, ALH0 S PTH I LM EE
help (list.append) —list %§ % [¥] append () J772:.
I IR L BAE B, wn] DAY AR AnAeT A A eR RO B BB . i, AEH dist (1)
append ) J77E ] LA Ia]—A list X G 15 fa s i —N e 2% :
alist=[1,2,3
alist.ippendi'hello')
print(alist)

Bt
[1, 2, 3, 'hello']
8. #RIRHY__name_ B1E
FEMERARA —A__name  JEME, RIS (BLER) il import 77 30N, HAE
WU IZAMSTR R4 . Bl
>>> print(hi.__name__)
Bt
hi
EAIR - AMEIAE D R AT, BRI & % A Python it B8R I24 TIXANIAI, XAV
Bttt name LT main, BEIUEHIXAMRHUZ EREE. G4, 905 0N FIASCIT hipy:

def hello(name) :
print ("hello")
print (name)

print(_ name ) #FTHHIZBIREASE  name B



RS 6 o BT IR AN AR
python hi.py
CIREEP SN

main

Rl 709 S A SO, W ERP Y name ==
AT NTTHAT R € AR AR . fian, A& IR 1Y) hipy 108
def hello(name):

print ("hello")
print (name)

print(__name )
if (.

hello('Li ping"')

= U

name == main '):

else:

print (*hi.py EABHRSATARIEN ERFIZT! )

ZAEPE if(_name  ==' main

main__ F|W A2 R

) FIBTIAIAS R A LR PRAT, WA R AT,

HUAT hello (‘Li Ping’) , S WFHAT 7 AT print O t5R) . B, 47

python hi.py

vt
__main
hello
Li Ping

3.6.2  sys Bidk (Python fiRREZS 42 10)

sys Hitfi 57 5 Python MRS I0AC B, $24t—
LNEZ

1. sys.argv

1 Python fi# R4S T~ AT — MHIAKS, 2 il s
Hrp, —ANJ0F sys.argv[0] & BIASE 7 1) 56 42
NY4E abe.py FRIEIA:
import sys
print (" HIAL:
£ Python f#FE & - HATIX A BEIA:

python abc.py

11 Windows F4¢_EKekn th R i 45 5L
A4 : abc
URPAT I AT, Bt T HAR RIS H, A B —
1245, Hlhn, abe.py JANZUT:
import sys

print (" A% :
print ('Hello

', sys.argv[0])

', sys.argv[0])
Vo sys.argv[l])

7£ Python fifRE & FH AT T R A

python abc.py wang

sys.argv A5 [ X AN HIA AL 18—
AU 4 (BT ERE RS «

Py
i

%

#

83

ARYVF R BONAZ R, ] T #5847 Python [JIE4T

TR,

B, 45—

ANICEE sys.argy [1EE X LEHHEAL
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FEFPACHS H sys.argv[0ERIEL 44 abe, M) sys.argv[1]JE 540 wang, 7F Windows R4t P4~

A B
WAL : abce

Hello wang
2. sys.path (EHRIE ZERIT)
2 import — ML, Python Sxff—LUA7 B A HZ A AFAEANN A 7 IR, B G HE A EN
7£ (built-in) BEHAT,  WRFRFAE 2T H Bk, WAL, e sys.path AR HFEE 1 H R H Ak,
sys.path e — N FRFHRBIZR, I THE BRI RS, EAMEEACE PYTHONPATH Hif H
SN2 HFRHIERINMEL.  Python fifRE s /£ ABCERINS, 23 AETX BB IR AR o 25 1A WY (AR
filhn, wrf sys.path HRH S 2

import sys
print (sys.path)

i -

['', "E:\\Anaconda\\python36.zip', 'E:\\Anaconda\\DLLs', 'E:\\Anaconda\\lib"',
'E:\\Anaconda', 'E:\\Anaconda\\lib\\site-packages', 'E:\\Anaconda\\1lib\\
site-packages\\win32', 'E:\\Anaconda\\lib\\site-packages\\win32\\1lib',

84 'E:\\Anaconda\\1lib\\site-packages\\Pythonwin', 'E:\\Anaconda\\1lib\\
site-packages\\IPython\\extensions', 'C:\\Users\\s\\.ipython']

sys.path J& — M FERFH I list, e, SENICRFR—ASCIERAR, WAl BIE H O S R
R € SO AR list ) append O 8 INEIZAS list 7

sys.path.append("python/my_code")
print (sys.path)

vt
[ ' ’
'E:\\Anaconda', 'E:\\Anaconda\\lib\\site-packages',
site-packages\\ win32', 'E:\\Anaconda\\lib\\site-packages\\win32\\1ib',

'E:\\Anaconda\\1lib\\site-packages\\ Pythonwin', 'E:\\Anaconda\\lib\\
site-packages\\IPython\\extensions', 'C:\\Users\\s\\ .ipython', 'python/my code']

3. sys.exit() GRHEED)

BB H sys.exit O JH B Python JIAFEF, ZeRE0T LA — MEEUWE A SEL TR
Fril PR S ORTR B R AN AR S ) o« AR RIERAE RGN RS0 R FE PR HOR 2.
T, AR 0 FoRFERFIE R IR o I BB sys.exit O B, €051 SystemExit S¢#, %5 H
SRR P R HfE S AL FR Y try / except SEER 1 finally ) FFEAE T o 4140

'E:\\Anaconda\\python36.zip', 'E:\\Anaconda\\DLLs', 'E:\\Anaconda\\lib',
"E:\\Anaconda\\1lib\\

import sys
sys.exit (0)

YRR S
An exception has occurred, use %$tb to see the full traceback.
SystemExit: 0
PR AR A T AN S IASRR S, )R] LA T A EE PR exit O, 1% BRI HER O
R IFRE 25+

exit (0)



4. sys.executable

%

sys.executable " {RAF Python iR &% (1 5E BEBR 12, M
import sys ¥
sys.executable éi

Bt -

'C:\\Users\\s\\Anaconda3\\python.exe"

5. sys.platform

sys.platform {6 4V & bR iR fF. L.

import sys
sys.platform

Bt

'win32'

LA sys.platform feL, PIHRGEAN -5 S AN FIBLER, BG5S A - 5 AT A A2
G

os = sys.platform
if os == "win32": 85
# i windows - & A G IARID Bl piER
pass
elif os.startswith('linux'):
# T Linux “FEMCHIARD B R
import subprocess
subprocess.Popen(["ls, -1"1)

6. sys.getrefcount()

PR sys.getrefcount () IR [Fl—ANGF L5 VRS St 30l s L P 2 —A, B
YE K R EL getrefecount O JES HIIG IS 51 H o f540:

import sys

a = 20489 #a 51 20489 M5 FHIECH 1
sys.getrefcount (a) #5125 a A REUE S, f 20489 WIS IHTVIECA 2
i
2
RELHAT T I A4
b =a
sys.getrefcount (b) #o 51T a glHINS, 20489 51 HVHECEN 3
i

3

M a = 20489 SIHIEIERI AT HIR SR 20489 I, ZARITIITHECH 1 # a fENSESARid
sys.getrefcount (obj) I}, JEZ obj X5l T a SIHMAS, 13 20489 M5 HIHEAER 25 Y
sys.getrefcount (b) I}, Bl b 5[ a 51 HIXSES, 20489 FI5 ISR N 3, H{— XL H5 L
AR 0 W), Python A FFURESRIX /NG, FEIRISGXAN RIS by IR A 2%

7. sys.getsizeof ()

PRAY sys.getsizeof () 3& [Pl —/N0 G o IR N AF 015 50 91 s
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import sys

a = 25

sys.getsizeof (a)
Bt -

28

HIEEK o T 28 7Y
8. sys.stdin. sys.stdout. sys.stderr

sys.stdin. sys.stdout. sys.stderr 737 21 5 MR A IR AERT N BrAES BRI AS R AT TN )
ARG BRIAS A, sys.stdin H- TP HEA ERESR IR AT 4N, 17 sys.stdout T B& K print O FfTH -
i RE2s H I He N S LA R B B sys.stderr. 5120

import sys
user_ input = sys.stdin.readline()

FEIPAERFH PN, WA N 2%
hello world

WG, PAT R HIER]:

86 print ("Input : " + user input)

JUETHAE

Input : hello world

9. sys.getdefaultencoding ()

BRI KL sys.getdefaultencoding () SRR G i 4y, R GeER NGRS & UTF-8.
sys.getdefaultencoding()

fath -

'utf-8"
10. sys.setdefaultencoding ()

PREL sys.setdefaultencoding () 1 B RGNSt B, HUT setdefaultencoding (‘utf8') I, MIPKE R4
BRIAG I Bl UTF-8.

3.6.3  DhBEALECR T TR e

1. random &R

random FEE AN AT LA ON BN LA AE it o 0, A A A N — /MY ] HL 34 5 b e Y —
AR A PR S IR B Ao . ARBENLIEES ). RN R A S
PEFEI A IR () « WEUESS . FRE SR DI A it ek . b, T ARG S AT,
T L% R von Mises 237

JUT- BT A B s B O T I AR bR 2L random (), & 7E P T IS H[0.0,1.0) N 3415 A2 BBALYT: £
$r. Python {#/f] Mersenne Twister 1 %00 piRE, B P24 53 (RS ETR s, JAWIN 29971, I
JEJZI) C SEBERFERE TR X %245, Mersenne Twister &) 2 IBEN B A8 2 —, (HIHLEA
seafiEtt, PTULeEAEH T BR, HeeAEH T,

I random B[ — 85 I BEHL AR 2L

® random.random () “ER%[0.0, 1.0) Z [R] I M5
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® random.uniform (a,b) 1% a<b, WIAEf[a, bl (B IVFE AUEL, A0, Az pk[b,a) (8] fRVF s 2
® random.choice (sequence) M /JT41] sequence IR —AFIHLITE
® random.randrange ([start], stop[, step])  7F range (start, stop, step) FFEHLIE R — N0, S0
T choice (range (start, stop, step) )
540, random.randrange (10, 100, 2), 54404 M[10, 12, 14, 16, ..., 96, 9817 FI 3R —>
[SERTRA
® random.randint(a, b) AERIEH a I b Z AR, H 0082 a<=b, YT
randrange (a, b+1) .
® random.shuffle (x[, random])  FEHLE 751 x CK¥PH1 x thoc R IA7 S BEHLE /4T L) ,
A2 random J& /M [H][0.0,1.0) Z [A]VF ALK BEA LR AL,  BRAALE random.random ()
® random.sample (x, k) MEEFPHIEEE S x TREHLIESE k N0, ZRETH TRl
fhFE. A% random.sample O ANEEMURAEH, 11 HUZIR[F]—A list X 5o
T AN R AR AR A
import random
a = random.random() #00.0, 1.0)ZI[AIMREMLYE SE (B 1 4H)
b random.uniform(100, 1) #[1.0, 100.0)ZIWMEFHEL ATREAELFS 100. 0
c= random.randint(-10, 80) #BEHLEE AL

print(a, "\t',b, "\t',c)
r = random.choice(r'dfs*d=!kh#"h@") #EFFFER r'dfs*d=! kh# h@ ' PREPLERE—1

print (r)

p = ["Python", "C", " INEM , "a.hwdong.com"]

print (random.choice (p)) # MR x PUETRIERE 1 ML
random.shuffle (p) # Y FELAIER x PoTRNIY
print (p)

alist = (1, 2, 3, 4, 5, 6, 7, 8, 9, 10]
a = random.sample(alist, 5) # 1ist FRAFIZREL 5 Nz, R 1A 1ist X5

print (a)
vt
0.3492832859352474 77.17952854183415 66
s
NE

['Python', 'C', UNET, 'a.hwdong.com']
[10, 8, 5, 3, 9]

2. ¥ (seeding)

A random () 25 BEATLECA: B R HON #S e 7 AEAN R IR, 30T A2 AN W AR A 1) BE A L KO
AR, A I )7 82 DL R D7 A AR R R s £ o B, ) T AN AR 50, W EE A bl
BUBCH AR R — 8, AR LEBRAN IR SR 0 S 4 i A BR ) 22 501 o XIS W U BR 2 seed O) )46
FEBENLE R AR S, DS P A T — 4. W, PiVOEsT FIiRRRE, #8ar=d:—Fem—
A BENL L

import random
def £0:
random. seed (1)
for i in range(5):

print (*{:04.3f}'.format (random.random()) , end=" ")
print ()

for i in range(3):

#

87
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print (random.randint (-5, 5), end=' ')
print ()
£0
£0
LT E

0.134 0.847 0.764 0.255 0.495
225
0.134 0.847 0.764 0.255 0.495
225

3.64 4y

1. f1 (package)

— AR H S0 IR 2RO, WSO X S BT SRS e — AN SO derh, I DL
FRIFEREREAT WA v S R o A SR A AN [ SO e o R BRSO —HF, IR St v]
PUBHEAS [ SO (H 3% s

Python DAELIFITE AR AH SSBEER S A A AEAN A SO o Python (LR AR T 9, mf ABR g
J, AR NSO, s T A initpy X XA initpy SCHERT U — AN SO,
] LU —2% Python 4], W& ul, BEe— M it py SCHFISCARIE, A48 502 SCHF
Jett o AE—AM G hnl it A & HoAb A CCFJ2) BB SC A, X 88 rp a3 AR ) A
MR SCA, AT AN JE IR ) H 34584

Gl AR, R R HE R G B I 2 R SO RGO N SO . ildn, Al —
AYE myProj (S0P, FEAZSCAER RO —AN21init .py FIPIAMEEER ST hello.py. hi.py.
EAAE myProj (SCAEIOE— M, ARSI myProj, SCHEICFIH R I SO sn
() H 4584 o

myProj
|  init .py
| hello.py
|  hi.py

i, hello.py FIN 21T

def hello(name):
print ('hello, ', name)

def £0):
print ("{REF)

a0, hipy FINZEMR:

def welcome(city):
print ('hi,welcome to ',city)

W, XA A2 myProj 458 LA AE sys.path (IHEANEAE R (U0 A2 S0 42 ANAE sys.path
W, AT IE L sys.path.a ppend O $F HA IR NG, FEFE P s aT BAS N IZ AN A (AR B SC A,
TR FE A R & (Canes 450
import myProj.hello, myProj.hi
myProj.hello.hello('Li ping')
myProj.hi.welcome ('ShangHai')

i -

hello, Li ping



hi,welcome to ShangHai

8%, AT LR from...import SN ANk 44 7
filln, SR

from myProj import hello
hello.hello('Li ping")

Bt .
hello, Li ping

A AN MBI E 4. Bl
from myProj import hello as he
he.hello('Li ping‘)

Bt
hello, Li ping

WA B AR b iR B AR S (U psi B0 . il
from myProj.hello import hello as heo
heo('Li ping')

fath -

hello, Li ping

AR, IERTELR N, Bl

import myProj
myProj

JUE R B TR, AR IR % B AR AL S ST 4 R ), R,

ANREV] ] 1260, RS ER s
myProj.hello.hello('Li ping')

XA ST A AL

2. GHIVIEAL

R H R P AEAE A N initpy HISTHE, AR S NS A R A RO SR I 2 AT %
At e n U T AT A, iR e .

Blln, init _py FIAAASUIF:

print "M init .py for { name }')
NAMES = ['Li Ping', 'Wang Hao', 'Zhang Ping']

LS AL T RN, S ESEHUT  init py TAACHD, o b e R A AT A AL — A
4 J5175 B NAMES:

import myProj

Bt -

PWH_ init .py for myProj
AT

myProj .NAMES
Bt -

['Li Ping', 'Wang Hao', 'Zhang Ping']
B A T LA i) FH import AL 1) 42 JR A8 3, 41 myProj. NAMES. 51 411, {224 hello.py
RIS, 3N myProj (1) NAMES 4 Jj A -

%

#

89
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def hello(name):
print('hello,',name)

def £():
from myProj import NAMES
print (NAMES[0])

PAT:
from myProj import hello
hello.£()

B«
PWH_ init .py for myProj
Li Ping

__init__.py AT TSN B 3l 5 AR import myProj {444 8% myProj HCZE P P
AT SR, MAFAMEMR. HE, WR myProj HaxkH¥__init .py & LUF A%
print(£'#H_ init .py for { name }')
import myProj.hello, myProj.hi
NAMES = ['Li Ping', 'Wang Hao', 'Zhang Ping']
24447 import myProj i, AL H [P hello AT hi S8 B3 ST o N IHEA) RS 15 T
BT

import myProj
myProj.hello.hello('Li ping")

X, T LG R import *RELHLH (BT A6 SR A BIAMST SR Bl

>>>dir ()
BIRAMAT 5
[' annotations ', ' builtins ', ' doc ', ' loader ', ' name ‘',
' package ', ' spec ']
BT
>>>from myProj.hello import *
>>>dir ()
BIRAMAT 5
[' annotations ', ' builtins ', ' doc ', ' Jloader ', ' name ‘',
' package ', ' spec ', 'f', 'hello']

A LAEE], myProj.hello SR FINS, WIREL hello O F1 £0, # T F AT 5HK .
XA v A A import *. 451 1:

from myProj import *

WoRER:
['NAMES', ' annotations ', ' builtins ', ' doc_ ', ' loader ',
' name ', ' package ', ' spec ']

AES, CSAM myProj 114 R4S B NAMES, {HIFBA S KA & R i T
PO 8

3. _al_ g

Python 32, WIHAE  init  py P X T—A _all AiE, HiZAmhaad iy, I4
{fH] import *, U1 from myProj import *, e FA__all AR R R T 0 S .



il

print " init .py for { name }')

%

NAMES = ['Li Ping', 'Wang Hao', 'Zhang Ping']

_all = ['hello','hi'] 1
FICVE S, SR AR S O S T _all AR AR A

[' annotations ', ' builtins ', ' doc_ ', ' loader ', ' name ‘',

' package ', ' spec_ ', 'hello', 'hi']

A DU X SR R 5,
>>>hello.f()
Bt -
Li Ping
[EFE, I hi B2 R L welcome () :
>>>hi.welcome('Bei Jing')
Bt
hi,welcome to Bei Jing
ff__init__.py g I __all ASE O ERTEEANELR, ] DUE RO RIS e a4 91
LAE B ZASE RSO rh R 80 Gon] AL AR Sy import. #1201, &1 hello.py SCAF

all = ['hello']

def hello(name):
print('hello,',name)

def £():
from myProj import NAMES
print (NAMES[0])

VW IZ AP IA R P 2 A, H A B hello O A2 AT AL

>>>dir ()
ik -
[' annotations ', ' builtins ', ' doc ', ' 1loader ', ' name ',
' package ', ' spec ']
AT
from myProj.hello import *
dir()
i -
[' annotations ', ' builtins ', ' doc ', ' Jloader ', ' name ‘',
' package ', ' spec_ ', 'hello']

Rk, w] AHRAT

hello('Z=F")
Linfaee

hello, Z=F
HANBEIAT

£0
P

Traceback (most recent call last):
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File "<pyshell#5>", line 1, in <module>

£0

NameError: name 'f' is not defined

% all @

® o REA AH—ALEI all , N HAER import *Af RA-FAAEFTAT £,
O JwRIEA AH—AAEHE L all |, W] HAEF import *BFHF-F AL P &G PR A £, FIALF
A all PRI E,

4. ¥4

BHRATURE 70 (W RS R T A 730k —FF) . Fadie ] BURE PRl ra. 2
[T LA BRI 2% QEWSCPER T BL— EiRE 4 o filn:

myProj
|  init .py
|  util
|  init .py
| img process.py
| math util.py
|  game
|  init .py
92 | init game.py
| scene
|  init .py
| init scene.py
| render.py
| _ update.py
| hello.py
| _ hi.py
7F myProj G AR =/ MEECE init py. hello.py A1 hi.py #b, &H P T4 util F1 game, 7E
AT R SRR, 1 game 6 FAWIABIRSCHE init_py. init_game.py A4
£ scene, 1 scene N X AT —LERIHR A,
TRIXFHRER G Z IR AR 2 258 2%%, #ATLUAEH] import 154), ME— T2 ), T
WAL . RoRSERE IERIRE AT LR, Bl

A e

import myProj.util.math util

SNHAIRIRA -

from myProj.util import math util

R 1% render B — AR render O, T R) DL E 5 N SR pR AR

from myProj.game.scene.render import render

3.6.5 Matplotlib {3

Python AT LTI T2 KM T LA Matplotlib. Windows R4E R LU HL R BURTT TF a4
&, R IAT T A fr kAT
pip install matplotlib
Linux 2¢ Mac wJ DUE BIL AR R AT T 91 i 34T 22
sudo pip install matplotlib
matplotlib 1] pyplot BEHREEME T i i 2e I ek £, nf LU R 4S5 N matplotlib.pyplot Bl
Hedn 44 A plt, DL AR T 5 A — 1K H3 ) matplotlib.pyplot.




H
w
it

import matplotlib.pyplot as plt

jupyter ABE R LA v “%matplotlib inline” 4 B AR A AL Y28 M9 0 1 B
%matplotlib inline %ﬁ
pyplot FLER 1 EE AL plot O v LA E #2221 2D it . e
y = [i for i in range(10)]
print (y)
plt.plot(y) # 4l y AEGNRNALFR RUR 1 1
plt.show() # WM plt.show() BRETE
it I Bl B e -
(0, 1, 2, 3, 4, 5, 6, 7, 8, 91
8_
6_
4]
93
2‘
0

0 2 3 6 8

SR RGS THRARRI A y, pRE plot O BRIN BN 0 THAa iR AL bR, 248k, WAy
Tl A 3 2 éﬂzéﬂi%T x Ay Ao il

b4 [i*0.1 for i in range(10)]

y [xi**2 for xi in x]

print (["{0:0.2f}".format (i) for i in x])
print(["{O:O.Zf}".format(i) for 1 in y])

plt.plot(x, y) #2531l (%, y) ARAR SR BRI 1T
plt.show() #H plt.show ) BnEHE

Bt

['‘o.oo0', 'o.120', 'c.20', 'o.30', '0.40', '0.50', '0.60', '0.70"', '0.80"', '0.90"']
['o.oo', 'o.o1', 'o.o4', 'o.09', '0.16"', '0.25', '0.36', '0.49', '0.64', '0.81"']

0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1
0.0

0.0 02 04 06 08

T RAZR LA . Bl
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x = [i*0.2 for i in range(10)]

y = [xi**2 for xi in x]

y2 = [3*xi-1 for xi in x]

plt.plot(x, y) #2221 (x, y) ARHR KUK TR P17

plt.plot(x, y2)

plt.ylim(0,5)

plt.xlabel('x axis label')

plt.ylabel('y axis label')

plt.title('y=5$x"2$ and y=3x-1')
plt.legend(['y=$x"28", 'y=3x-1'])

plt.show() #MH p1t.show () BnEIE

y=x2andy = 3x-1

—y=x
y =3x-1
41
231
=
2
I
o2
11
0 T T T

000 025 050 075 100 125 150 175
x axis label

Hrh, pyplot BEHEEREL title O FH T 25 & —AMRdll, 1M EREL legend O W25 552 1) th £ 5&2
—NF R xlim O F ylim O 23 B TR e x Fy AAFRIFVEE, e 2L xlabel O F1 ylabel () 4351 H
T4 x JFl y o Be— %% ] LUE BRI B B 30 AN F e B

PBREL plot O 18 v LI — 24240, H Te Il B e, 4.

import math

x = [1*0.2 for 1 in range(SO)]
y = [math.sin(xi) for xi in x]
y2 [math.cos(xi) for xi in x]

y3 [0.2*xi for xi in x]

plt.plot(x, y,'r-")

plt.plot(x, y2,'bo")

plt.plot(x, y3,'g:")
plt.legend(['sin(x)', 'cos(x)','O.Zx'])

plt.show()
201 — sin(x)
® cos(x)
159 e 0.2x
1.01
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Hodr, v r RORLAE (red); -RoREELZ; 'bo'lf) b R (blue). o FKonPAB A 'g'f g
KIRsRtt (green); RNMEL.

pyplot BEHRER &% plot O W ALK AL, AT TLAR A — L8 Eeth v) H] T2 B AR SRR 18], G bR

H scatter O 1 T2 I AL AUE . -

impo
% =
y =
y2
y3
plt.
plt.
plt.
plt.
plt.

&4 4E

[~

rt math

[1*0.2 for i in range(50)]
[math.sin(xi) for xi in x]
[math.cos(xi) for xi in x]
[0.2*x1 for xi in x]

plot(x, y,'r-")

plot(x, y2,'bo‘)
plot(x, y3,'g:")
legend(['sin(x)', 'cos(x)','0.2x'])
show ()
201 . sin(x) 50
s cos(x) DDoODD
151 e 02x o
DC‘DDD
1.0 e, DDCDD %y
" ° UUDDUDD o :;
0.5 - " GDUDD.D . .
L .
oo e .
004 o° . ¢ i ‘
L ] * »
. .
—0.5 1 * o
.. - ..
s .. o.
-1.0 L T oge®
0 2 4 6 8 10

<7

#
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J& 4% .py 4 Python 25 S AR AR, =T vA ] X4EF import F AN — AN (e xxx) 2|42 5
T, BB xxx T894 F 4o name, VAT xxx.name 35 ¥, import xxx as yy F F/E-FAALR

xxx Bf 25485 xxx AL —ANAG yy, 7 FARS F 69 % F B R XA S A A AT

from ... import ¥ VAFAAEIE F 49—/ % F (4o from xxx import name F AAEH xxx 49 A4
F name) , AT VA-FABLE T G FTH 4 F (4o from xxx import *FANAZH T 49 FTA & F) .
LHA—ANEA init  py ALK, XA init py TUARZHIM, LA —

3 Python 44~ (e AT — L 4e1b) . SR P A AR A AR R — AN EREHN.

sys #2322 Python fE#E 3 R L6940, Jod)p AR AL AAT RS, o TAERRA2 5,
random FEAUEAESR T VA B T A R EFPRNEL, oh—/ANF 53t £ E AR EAE, RHEF
B AR 7 6 FEALHES ) 5

Python #24% 7 —A~% 1A T4 B 49 T £ & Matplotlib.

[\| 8.7 3Ehk: Pong iRk

37.1 P

ygame (xR E ST 44

Pygame SEFR F g C 5 90’5 (133K %E SDL (Simple Direct Layer) ) [ Python [ffu254%%, SDL
s N6 I 2 AR (B R TF A ) o
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L Pygame, 15GEAE AT AT pip 4¢%¢ Pygame MIFARBLLR (J72) -
pip install pygame

P EAEFE ] Pygame, A% import. 45140

import pygame

3.7.2  JH Pygame 45 iiE Ak

1. HEREIEER
oS AT R R 5 AR T A, AT AR 200 [ IO HESE o WK — AR S5 T —
LERIAaA TAE, ARG SoRITAa i, AR I AN RN BEAS IR AR, iR T R Sk
ARk, WIS 2 A AR A RN T HBACEE T PR . SRR IS . Sl R, ZANE
FEANWIIEIR . DA, BT E TR A B 1 PR e 45 A BAE AL
HIEa
TEPRAEER «
LUSHIAEDRE PN
It R
BT
2. Pygame 53 BB 232
AN R LK) Pygame YRR B AR (LR Ak ) [ 1A] o — AN ) «

import sys
import pygame #S A pygame fRiR

def game engine():
# 1. Wlintk
pygame.init ()  ##¥JiHfL Pygame

FREE CAER, (680, 480) Kt (S8R, &%)
# R BOR [Pl — N H T 28 surface X% B 24— HumEifi)
surface = pygame.display.set mode((680, 480))

pygame.display.set caption('Game Engine')  #UEH HFRH

#2. 8, EERETHR

running = True

while running == True:
#2.1 AbEE (L. RRUFRSE) FHE
for event in pygame.event.get(): #IR B 24177 1R T A
if event.type == pygame.QUIT: R B T e 4
running = False #1B HHEAR

# 2.2 FPR A
#...

#2.3 {F surface X% L4t Bor

# (4. 2k, W) B color Lifil—ANEE AL FR AR 1 5]
color = (255, 128, 5)
pygame.draw.circle(surface, color, (320,240),20)
pygame.display.flip() #update()

pygame . quit () # 3. BHREF



if name == " main ":

%

gameiengine(yi
1, pygame.event.get O 3R [P ETHIFTA S, pygame.quit O 55 pygame.init O fE/IM B, B %
5 Pygame i, FE/@ Az AE I sys.exit O 1 H pygame.quit O «
PAT LR, W LG B0 3-6 BT (13 ) i 1 HH ] ) — AN R

{4 Game Engine - b

97
Pl 3-6 Jiroxle i i H ) ) — A5

ALK PR AR BB/ AN R R pR AL, DASE AR mT s AN S v . 9l -
import sys
import pygame

WIDTH = 600

HEIGHT = 400

# Kl BB

circle pos = (0,0)
circle radius = 0
circle color = (0,0,0)
#HTERALIT AR

def init window():

# 1. Pk
pygame.init () #¥1IHE Pygame

FREEE DR, (680, 480) FRE LM (8%, %)
#IE R ECR [N T2 surface X5 (4T Heimifm)
surface = pygame.display.setimode((WIDTH, HEIGHT))

pygame.display.set caption('Game Engine') #UCE B AR
return surface

#HTHEAI SRR

def init scene():
global circle pos,circle radius,circle color
circle pos = (WIDTH//2,HEIGHT//2)
circle radius = 20

circle color = (255,255,255)

#1. AT

def init():



98

Python 3 M T2k

surface = init window()
init scene()
return surface

#2.1 KOBE AL, BUARAE) St

def processEvent():

for event in pygame.event.get(): IR [E Y HTI BT S
if event.type == pygame.QUIT: IR T DG A A
return False #1B HHiERR

return True

# 2.2 BHHORAIEDE
def update():
pass

#2.3 {F surface X% 245 B

def draw(surface):
pygame.draw.circle (surface, circle color,circle pos, circle_radius)
pygame.display.flip() #update()

§ oo S ST —
def game engine():
surface = init() #1. Wlptk Pygame FNFRREE

#2. ¥, HERETHR

running = True

while running == True:
running = processEvent () #2.1 MBEHEHAE
update () #2.2 HOHIEE
draw (surface) #2.3 &l
pygame.quit () #3 B R
if name == " main ":

game_engine 0

3.7.3 Pong {li{Xk

1972 4%, KEBAEAR] (Atari) A7 FR T —FBAURAD NFT BRI FROA “Pong” I HLIF
o BN A AR UM S B AT IR AR AR TE N AR P A — AN s AES, HRRAT iR AN
AR A PAH . Atari 22 B PR ERE T T — AN A AT AR T R 45 1) 5 4 Aleorn fhill/E 13K
TEXE, Alcorn 4= 5.0 HiB N B AR HIVE 2, PIALEHON T Alcorn JEW IREL, HARABATIR X 3 iF
HIHATDAFEL, HWHEET —A Pong FHEARML, BAEWIEZATINK, 5 —5H Pong WEXHLHL %
FEAETNE S5 2 SO I8 . Atari A R EHCE R T ERBIRAL, JFad KA~ 11k,
— & H Pong WAL ILE R EH &AM, WO T2 TR NG . “Pong” 8 HL T XK
IS — T2 T KA. KIN) “Pong” 512k 7oA B Zr 2y 240, MisEge i HA, W13z
T “Pong” MEHE, HAMEE AT Taito JFAR T —3FK LU= 5 “Elepong”, A T HAME
— KLU

WK 3-7 Pz, & Pong WK, i A —A> e Feak (Ball) F A48 (Paddle) , S
BRYIGATE DX S0y, FEE BT B3l , ISR 23 ) e PR AN AR B A, B Bk ) R g
Sy ml, A —, WARBERIEER, WKk —a, BB AT BENLAL E PR AT A BEAL T )
&30,



o s - %

K 3-7  Pong JiEXK I [HI

1. #EAK 99
PR L — Bk (Ball) AU A AN (Paddle) » 433 F— AN RIS AMEIE R R . BRI E
KANCERR) « Bt EBEERRE, MR s, AN (K50 - B, MR, kel
KA HAEINAR R . MR, UERE DA A, SR WA, 7R L
HAmHILa1L -

WIDTH = 600 H O
HEIGHT = 400 #
BALL RADIUS = 15 FERIEAR
ball pos = [0,0] # BRI E
ball vel = [0,0] FERIE
PAD WIDTH = 8 LS

PAD HEIGHT = 80 #EAR

HALF PAD WIDTH = PAD WIDTH//2
HALF PAD HEIGHT = PAD HEIGHT//2

paddlel pos = [0,0]

paddle2:pos = [0,0]

paddlel vel = 0 #/¢ Paddle W% (L FREBINEE)
paddleZZvel =0

scorel = 0 #7£ Paddle 194)

score2 = 0 #4 Paddle 154)

#H B (R, G,B) (LEH
WHITE = (255,255,255)
RED = (255,0,0)

GREEN = (0,255,0)
BLACK = (0,0,0)

7E R 4L init_scene () HP 58 BOX LE0 G IR UG 10 TAE:

import random

def init scene():

FHIRAAL IE AT Paddle (BYHR) 1@ 1k
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global paddlel pos, paddle2 pos, paddlel vel, paddle2 vel
global scorel, score2

paddlel pos = [HALF PAD WIDTH, HEIGHT // 2]

paddle2 pos = [WIDTH - 1 - HALF PAD WIDTH, HEIGHT // 2]

paddlel vel = [0, O]
paddle2 vel = [0, O]
scorel = 0

score2 = 0
FHIAE IR e 1

global ball pos, ball vel
ball pos = [WIDTH / 2, HEIGHT / 2]

horizontal random. randrange (2, 4) # BEH LA B 7K T3

vertical = random.randrange (1, 3) #BEM LA A TE L

if random.random()>0.5: #BEALH ) 22y (A
horizontal= -horizontal

if random.random()>0.5: #HEHLHL ) . R
vertical= -vertical

ball vel = [horizontal,-verticall]

2. BHInR

FH—A B s 2 draw (surface) f1 57 23l 50, Hidr, surface fR 0] LLZ I HIAT . 1% pR2LAE
surface 22 ERFIFYHR «

import pygame, sys
from pygame.locals import *

100

CICLE RADIUS = 70 #15 5P hD R AR

def draw(surface):
global paddlel pos, paddle2 pos, ball pos, ball vel, scorel, score2

4222 1l 1
surface.fill (BLACK) 15 S R

pygame.draw.line(surface, WHITE, [WIDTH // 2, 0], [WIDTH // 2, HEIGHT], 1)

pygame.draw.line(surface, WHITE, [PAD WIDTH, O], [PAD WIDTH, HEIGHT], 1)

pygame.draw.line (Surface, WHITE, [WIDTH - PAD WIDTH, 0], [WIDTH - PAD WIDTH,
HEIGHT], 1)

pygame.draw.circle(surface, WHITE, [WIDTH//2, HEIGHT//2], CICLE RADIUS, 1)

#2140 Paddles FIEK Ball

pygame.draw.circle(surface, WHITE, (int(ball_pos[O]),int(ball_pos[l])),
BALL RADIUS, 0)

pygame.draw.rect (surface, GREEN, (int(paddlelipos[OJ) - HALF PAD WIDTH,
int(paddlel pos[1]) - HALF PAD HEIGHT, PAD WIDTH,PAD HEIGHT))

pygame.draw.rect (surface, GREEN, (int(paddle2 pos[0]) - HALF PAD WIDTH,
int(paddle2 pos[1]) - HALF PAD HEIGHT, PAD WIDTH,PAD HEIGHT))

#2134 scores
drawText (surface, "Scorel: "+str(scorel), (50,20))
drawText (surface, "Score2: "+str(score2), (470, 20))

pygame.display.flip() 4 il 1

# HHBhRRAC LA . BHL UKL AR FARZRIFAAR N
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=£) =R

defdrawText(surface,text,pos=(l,l),color=RED,fontﬁname="ComicSansMS",fontgsize=20):
myfont = pygame.font.SysFont(fontiname,fontisize)
text image = myfont.render (text,1,color)
surface.blit(text_image, pos)

PAT TR HL

if name == " main ":

game_engine ()

BT LUE BAn1E] 3-8 s i bk i kg s o

5 Game Engine — x

K 3-8 iRk
3. iLEkahiEEsk
P BT AR, BRSO S, e A BRI AL B IR A 53— EH B8, A T 1kek
Bk, o LU BEN LI 7 I AL, LRIk B R AR AR, w] LI R 2 update O SR BB ERFIAL
B (i) .
# 2.2 BRI AR
def update():
# SEHEK
ball pos[0] += int(ball vel[0])
ball pos[1l] += int(ball vel[l])
if name == " main ":
game_engineo
AT AL A BBk — DT, AR CUR ORI T o RO, e
® I b FHEMEIE, BRVIZR B
® /At NSRRIk, Hiih i —JrHn 1 45
® G A ATLS, ERTTTHIN 1 4y ARBREDFT I EAE L, JFLUH BN LR s 5 .
ARAL LR 2
FRIAEAL IR IR GG A
def ball init():
global ball pos, ball vel # these are vectors stored as lists

ball pos = [WIDTH / 2, HEIGHT / 2]
horizontal = random.randrange(2,4)
vertical = random.randrange(1,3)

#RREK N 418 3)

#

101
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if random.random()>0.5:
horizontal= -horizontal
if random.random()>0.5:

vertical= -vertical

ball vel = [horizontal,-verticall

# 2.2 BHHORAIEDE

def update():
global ball pos, ball vel # these are vectors stored as lists
global scorel, score2

# SEHER

ball pos[0] += int(ball vel[0])

ball pos[l] += int(ball vel[1])

#5 LR, ACTEBEAA, T A

if ball pos[l] < BALL RADIUS or ball pos[l] > HEIGHT - 1 - BALL RADIUS:
ball vel[0] = ball vel[0]
ball vel[l] = -ball vel[l]

# R DU A A5 AN IR A
102 if ball pos[0] < BALL RADIUS + PAD WIDTH:
if ball pos[l] <= paddlel pos[1l] + HALF PAD HEIGHT and
ball pos[l] >= paddlel pos[1l] - HALF PAD HEIGHT:
ball vel[0] = -(ball vel[0] * 1.1)  #f4MRiEk
else: #EUBCEA PAEER, XTS5
ball init() #EREHT I
score2 += 1
elif ball_pos[O] > WIDTH - 1 - BALL RADIUS - PAD WIDTH:
if ball pos[l] <= paddle2 pos[l] + HALF PAD HEIGHT and

ball pos[l] >= paddle2 pos[1l] - HALF PAD HEIGHT:
ball vel[0] = -(ball vel[0] * 1.1)
else:
ball init() #EREHT I

scorel += 1
WAL, BRaeizahidsk, HAAED AR 2 & S R OV T o [FJIS, 20 Bt o AR AR
4. FISHREFTER

IR, PIBOEANREIZ S, XY BRI % update O B BB AOALE, 10 HLAHR KA 464 A
HA 0, FREE AT EHT A AR, A AR s A B DL, IR AL
BN, DMEJSE R SIS, JFAE R KL update () AR HARGH SRR RO

5. EFEIRGIE

T SRR, B RR L update O TSI CRRIE RIS L, SUBRIAR  E EAT E AR
T e LT (REREAS I 2 A 3t T7)
# SE TR P A B A
if paddlel pos[1l] + paddlel vel([l] > HALF PAD HEIGHT and

paddlel pos[l] + paddlel vel([l] < HEIGHT - 1 - HALF PAD HEIGHT:
paddlel pos[l] += paddlel vel[1l]

if paddle2 pos[1l] + paddle2 vel[l] > HALF PAD HEIGHT and
paddle2 pos[l] + paddle2 vel[l] < HEIGHT - 1 - HALF PAD HEIGHT:
paddle2 pos[l] += paddle2 vel[1l]

A, HAE) (U paddlel pos[1]+ paddlel vel[1]) AN FEEH, $480A4125).



6. (B&) FHHaE
BV ARl S b P e b 7 Sk 4 (K_UP AT K. DOWN) AR w (K_w) Al s (K_s) 421l
SUEAER PR SRR TR L %

def keydown (event) :
global paddlel vel, paddle2 vel

%

if event.key == K w:
paddlel vel = -8

elif event.key == K s:
paddlel vel = 8

elif eventjkey = K_UPg
paddle2 vel = -8

elif event.key == K DOWN:

paddle2 vel = 8

AR AL B PR B PIBOEEEE Y 0
def keyup(event) :
global paddlel vel, paddle2 vel

if event.key in (K_w, K_s):
paddlel vel = 0

elif event.key in (K UP, K DOWN) :
paddle2 vel = 0

103

#2.1 AbER (B, BUAREE) FHF

def processEvent() :

for event in pygame.event.get(): #IR B 220 1R T S
if event.type == pygame.QUIT: IR T 1o A
return False #1B HHiERR
elif event.type == KEYDOWN:
keydown (event)
elif event.type == KEYUP:
keyup (event)

return True
M NEA) B SIS BE w S s B, W RMEZE A RIS A,
I, T XA 0.

]38 i HiE)I

3.8.1 BLES2~2]

“PLaRE>” (maching learning) f i R 27 2) SR 2R 36 K v R DML, PRSI T
TR DLR AT RSB B, B IEREST TAR S LA 25 CREHR) @ SR il
B, PR AT AR BT (R R DL HEA T TR (PG 5 AR A AR B SR A B i e, 4
I AEERS T TR S L BRI 2 MR ST DURE R 1025 Rl B4R AR S 77 oA i
MfE R, ARSI, XA ] BLRROR AN B A BCL I R 2 W AT 2 A
SRR NIRRT, L2y 20ty DL S 1 BB AN AR IS TR I DG AR R 27 2] — AR, SRonS— Ko )
HEOR TP NI IR s [RIRE, Qi SRAT— 255 S Al (55 S 1 AR A0 s S s RO e, ML/ > i
3N — D BEARAN R R SCRABR, HIRTIEI S8 (0 53 A
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N TR REF B AR TS AR 4, DU T B M HLas % 3 .
® LT RN B ARAEIN — N IR S X RG . EXRE T U T XA
— LG SR, AR5 AT SR A T A, RO TR B K A5 5, Bridnr L
PR — LA 2% 2 o
® LT AN S . 8 B ECR ] S P B, W SCHRF ) S AL (Support Vector
Machine, SVM) . %7577k (Kernel Methods) « FEALARAR Z&PE B HE [ VAR | i (o 2 45
REERREHR P AR, AR K E M BIRAEAS, 2 2] AP BB (h 2 o 2% 5
SVM BT (125, R IX AR B B 24T T o 8 T-Se T MBI R L 27 STl AT
W ULIHLAS ), AT DA 38 AN 2 o
YRBE2E 32 TR PR LR I BLaR 2% 20, 2 H AT O B T B IR O BR . A
AT I LA 2 2] P LR RB AR BT L R M 48 0 st RO LA,  JLSRARSE, Wikhs M i%
15, WIE GRBE) & 48 IR O SRl 53 o
A FH T2 S B s A b IR R AR A R 7 AT B I 48, HLas 22 2108 X A B & S fidE
BB, W T, BAFEARREIREA M I E . B, —sk NSO AR R E
2 EHE ET A B R SR R B, Xk R AR 2 B (B E AR o AR,
BPEEA G B R, WA AR B, A NRAES, IR IR A AT B
P E AR, PG HE XA S B SR Lemi . DRt,  BEnT DR R R E e 70 o0 55 AR
L NPRAL, AT DA IR R S AT 10 AN R R IR o SRR AT B2 S I B s A b R
I 24 IR A FE B %3
L (1T Cln DA o0 0 7 5 B A T AR 000 5 J= M s ) AR e [T 1 (A= 2 i o 4 7 2 57 2 )
B JE TR S o ERPERIEH 90— ML, BRI &5 B —ANESHE (W s 1204 . 25
BURA T2, B e — a2 LR 20 b s — 28 (@ an fiegads 2& E )

3.82 fRixeR%, IR

ity —21 55 R AR S AR IR, Wisk 3-1 Fs.
] PAZ X 2H Fhie (T ALRAS) , anl&l 3-9 Fiow.

1000
900
800
N —~ 700} x
* 31 EBEEEREEMIE ¥
B 600f %o <
BEER & e x
(B FAkK) | (BfI: 1000 E5T/H) § 500 | . &
— b .3
2014 400 F 00} o
1600 330 & % x
300} xx ¥ ,;i‘x",‘" ®x
2400 369 X Fxox XKL
1416 232 2000 ., ®%
3000 540 100+
0.
500 1000 1500 2000 2500 3000 3500 4000 4500 5000
THRCEHK)
K 3-9 R LI
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MRPEX A, AT AR AAE R, RER AR ? g MR A . Ek
HBX B2 S AR, ISR TI0ET 57 S (A% . I R HE B 22 2] S B
B AN EeER sy = hGo) o Forp, BRimiRpR oy BASREAE, ] x R, TR AR 822
R AR, ]y R, h(o) SRR x Ay SAR IR E o0 B (U e E e B (FL2R) « IR R ek
SRR R KD

B PR B O, YD FRN—DREA . WREETIN ) F AR A y i —AMELRIfE, X TP
WA SRR ON BRI, A SRR H AR p AN B, KR B 2R 232K

BRBRE 7 () ARSI L — N Esi A, A U — 4R S H w5, i y=h (x) =
axtb, WWAFN av b ZEGHER —DAFRIREG IR H AR RS — B R R R
B R —AZH U ay b) HiE MRV AL RIFE LR AN ZHL

3.83  ZetEmIH

1. ZMEYARE X
RN HbRAS R y FRFAE x 2 R IR BERR B b () J&—ANERPERR L, IS AR B 2 ST R N 2R
YRR, BRZPERR %L 2 O) R — DN EHZ . AT —MEA, KL x ARANIZXAMBE R EL 2 ()
AT 2IREA x 1 H br e (FEIAED -
hy(x)=6,+6x

x Fy Z T (XA 2 PEARBE o8 B0nt B 21— 4ET- i BB E0E A EHE ARIZSEG, 16, %
NANFI R L2, e [T SR M — A e i e ek B (L), 83 BT I 2R £ IO FEAS
{x', " PR AR H AT . 998, FEAS SN IEAFAAL TIX AN e L2k b

B P R INE A REA X, "} R B BTG 1) Ay (x") FTH AR{E
VIR ZE (V' —hy (X)) AE R IXASREA B 22« ZR PRI 2 50 10 H AR 2 A8 BT A RE A 1 3 22 2 R
T —hy(x)? BN, XA AT B e 7, B SRAT B AR R/ 1 S 8L
0 =(6y,0,) o XXM B B LME R B S eI o b 3Rl — R R i Ay
PR

1 <& .
(0,00 =53 (v = hy ()’
i=1

Hor, m R AR o PRI SRR IR 0 = (6,,6) » LME EIRAU s BRI (iR
rgniglJ(@O,@])

EANMAr et J(6,.6) 2 DARENZHEG,,6) HkE, WA RE, X2 ERR
H i e /IMEL ) R CR AR 0) 18546 LA R PRI i .

(1) 1IEE 5 2 (normal equation) o

(2) B T B3k (gradient descent) .

2. RIZEREL 1y (x) BRI E RN

FRREIT R, FEARIRL x AT ML, ARSI, — MR RRHRE A S 24
AFIRFIEAEL Bln, B AR, A5 R R AT Ae L5 B R R s 1Al AR 2 ARk
. X, R eHrs, W HEREZNEbR. Bk, R MEATE LS 2 MR (e,

%

#

105
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WU R LR LA R o — A R TE G, I MREAR AN X1 v X0 TR x = (314 x2)
LA B Ry (x) VT ke

hy(x) =6, +6,x; +6,x,
K TR b (o) 5 FE RS =, W 0T DAY S FEARZS In— MR 1, BPKE x =
(e, ) Bix = (1, x1, ), 4h, &BHCE R SRS, — AT HOAHE T IR S s n) &
mm%ﬁf@§ﬂ2ﬁ7 Elj X = (Lxl,xz)T 5 0= (eo,el,gz)T o Eﬁ]m%ﬁ?ﬁ%ﬁtﬁi xT = (lsxlaxz) )
0" =(0,,0,,6,) - I, BLREREEL b, (x) 7T BB R

hy(x) =6, +0,x, +O,x, =x" 0 = 0" x

3.8.4 ZAmeRE R M. IERLTR
B — % J6,.6,,....6,)» Hird min J(6,6,....6,) -

05Y1 505U,

HRIEH 22 3BT (R 0) Jnis, BB B/ ML (6,, 6,5, 0,) TR B A 2 MR BULE 12 55 1 2K
K02 AR, BIELERIE N 0) .
106 LEPE DR BB J(0) VFZREARRIRZE R INAL, X T i — A, HE TS50, 1

Y — )2 4 C0((Oyx, +O. X +...+0x )y
a(he(x) y) =2(h9(x’)—y’) (( 00 JJ n n) y)
29, 20,

HUE 5 AR, B BRSO F 24 0, 105 50 5 RE A T 55 0, 1 S 402 Ay

=2(hy(x") - y")x;.

aJ(6y,6,,-+,0,) 1< N
a—ej—;;ha(x -y} oY)

XTEADO,, 2 FHET 0, BRI —DKRT 6 6. v O, .. 0, 11 n A J5 FEE KW 7 FE4

J

D ho(x =y )xy =0

i=1

Zha (x' - yi)xj =0 (2)
P

ihb‘ (x'=yHx =0

i=1

A DUTIRE R 1) B2 A s LRI R . 2
_x(l) xll e X e X X y 60

VS (N IV O (VD P Y

m m m mT m

m n
xO xl cee xj cee xn X y 9




R RN, W LA R R A e I
XT'(X0-7)=0

WMx'xe=x"y

XANFEFTIE I IEM A FE (normal equation) o XX &> nxn HIHERE, R R I e L0 A 4,
MR R 0=X"X)"' XY .

BAR AT LU TERT R AR Ve A I 0 AHE A RPEARAN S m ROK, 503 0 n) (1)
SR %, IXPIHE AR SR B A AR BRI v SRR, R LG, BRItk — BRI AE SR T
FRAIfE, Horb i 07 e 6 B T Bk (gradient descent) : A —A> 0 MPIGRE R, WEHR:
JET7 AR AR S O .

3.8.5 EBEE PRI

FhJE R %12 (gradient descent algorithm) 5l & A—DHILET O 1H, IEARHATE J 5T 0 IRERET)
I7 IR ETEE CEBT 018D, MIASKnE LT A1 0

® [HNLERE—AENEN 0 M.

® fHINEAE 2 45 RISk

aoJ(6,,6,,...,0
a (0513 s)

0. =0, - n (3)

J J agj
Hor, o IR, FORTH 0 S, KNS, KRN e bhid etk 6, 3 0
(ERPHRG . —BORUL, XA RAGEREER, EHET UEE, BUNMPSOFHERE, SR8
/N, CABR
Wk 3-10 fios, BEAE O BOSEHT,  HOO N R (e J () WAEAWTEAS CRFE) -

J(6,, 6,)

Kl 3-10 ¥R R 717 B8 0

oJ(6,.6,,....0,) 1< PNl
—6¢9j —;;ha(x —y)x;

IR PPN
P, EARA RN @:@—azgﬁu—ynj 4)

%

#
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W 3-11 Prosot 0 2400 i ER— A IR g R, JErb, SR EIE EIK 6 XS 1T J(0)

AR o

401

50
45

35¢

N

5 10 15 20 25 30 35 40 45 50
K 3-11 e

108
3.8.6 BBEE PREILRAFLETEMIAME : B

AR Z EAE RV R SCREA RIS AL I 50 =5, 2 4% numpy sBLER5 314 sklearn
SESCHLN, BRGNS S A G T SAR BN . AR IR A ARSI ER =05 %, A
I Python WAEII RIS tist, 7B T8 S0 0 M BR A S305 J BEAN SEL AR 45

HIG, BHUA R AR, PSR Ry = 6, + 6,x [KIBIALME 5 R

import random

import matplotlib.pyplot as plt
import time

$matplotlib inline

#m RFEARNE, [0, x range] st x AMHRITEH
#EHL y = 2x+b HEATRANLIEE R KA
# IRIEFTAFEAS IR IR 1) 2 x RO H AR AR ) 2y
def qenﬁdata(k=2, b=l,m=lO,xfrange=lO):
x = []
y true = []
y = []
for i in range(m):
xi = random.uniform(0, x_range)

x.append ([x1])
yvi=%k * xi + Db
y_true.append(yi)
vyi noise = yi + (random.random()-0.5)*2
y.append (yi noise)
return x, yftraé

B TR 2R R 2
def column(matrix, 1i):
return [row[i] for row in matrix]



train x, train y = gen_data()
plt. scatter(column(trainix, 0) P trainﬁy)
plt.xlabel("x axis ')

%

plt.ylabel('y axis ') ;bﬁ[
plt.title(u'samples from y=2x+1")

samples from y = 2x+1
20.0 [ ]

y axis

2 4 6 8
X axis

Horp, fi ] matplotlib JE ¥ B %L plt.scatter O BFFEEARFAE K 7] 2 x AU B ARE R )iy A3
LRVERREL, AT DL R SRR A L (REAS (A AR xR bRAE v, VE AT B ) iR, — 4 109
SRR S A 3-12 Fiw.

17.51 o
150F [

125¢ o*

751
50t °

25F

0 2 4 6 3
Bl 3-12 Y b R AT

16 R AV E DA SCIRRE P, S T W~ —2e .

® plot line(): Zeifil—AN @ {EXT I ¥ 15 R BT 2R S

® h theta xO: X —AHFEAFRHE x, THEEATIER B R EL Ay (x) B

® cost function(): THEARM AL J(0) S AR EIME

® gradient descent(): FifE NRFHILE RO o

® linear regression () : & AWIEFEAEE, H] A% gradient descent () SKfi# 0 .

o, B2 gradient_descent () 286 T V2SI, 71 for JEFA T, 7 56 1 H R %8 cost_function () ,
MRIEFEAEAE X Y YA 08, T EA BREE S A RO T 0 BIBAIE, ARG A (3) BT
XA 01, &t —wBImIENE, modmb A RSl DA RO S S8 N R, &
iterations {JOEAUGFIF 1IEEAR,  IFUh CAN S CHMRILA T S5 S Ak AR RS 751) o

(MCTUNE

def plot line(theta,x range = 10):
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X =[]
predictions = []
for x in range(x_range):
X.append (x)
predictions.append(theta[O]+theta[l]*x)
plt.plot(X[:], predictions, linewidth=2)

def h theta x(X, theta):

m = len(X)

# n = len(theta)
n = len(x[0])

h = [0]*m

for i in range (m):
for j in range(n):
h[i] += X[i][j]*thetal]]
return h

def costifunction(x, Y, theta):
len(Y)
n = len(theta)

110 £=20
g = [0]*n
h = h_theta x(X,theta)
hy= [x-y for x,y in zip (h,Y) 1
f = sum([ x*x for x in h_y])/(2*m)

for j in range(n):
for i in range (m):
glj] += h y[i]*X[1]1[J]
gl3l /=m

return f,g

DEBUG_PLOT = True
DEBUG PLOT NUM = 100

def qradientidescent(x, Y, theta, alpha, iterations):
cost _history = [0] * iterations
m = len(Y)

for i in range(iterations):
cost,gradient = cost_function(X, Y, theta)

cost history[i] = cost
theta = [theta -alpha*g for theta ,g in zip (theta,gradient) ]
#theta = theta - alpha * gradient
if i % DEBUG PLOT NUM == DEBUG_ PLOT NUM-1:
print (i, cost) iy A IEARIREFNAR A
if DEBUG_PLOT: FELHIART theta X)L

plot line(theta)
time.sleep(1)

return theta, cost history

def linearfregression(X,Y,alpha = 0.003, num iter = 1000) :
n = len(x[0])



theta = [0]*n

93 E

theta opt, cost history = gradient_descent(x, Y, theta, alpha, num_iter) ]

return theta opt,cost history

if name == "' main ':

PAT ERFER, 28 RBOEAUE AR R B, 5 i HE R 2410 0 1

plt.scatter(column(train_x,O), train_y)

X = [ [1]+x for x in train x]

theta,cost_history = linear regression(X,train y)
print(theta)

plt.show()

plt.plot(cost history)

99 38.27776007340227

199
299
399
499
599
699
799
899
999

20.292214206468028
10.774352448594009
5.737437976769053
.0717615328519536
.6609030044211557
.9140729866300061
.5186363683392713
.3091522757484421
0.19807237169564385

O O O P W

[0.32045613586307387, 2.011517325537776]

W 3-13 o, 2 0 X N BB R BCE 2, AT BY T AT E I SEEAUE T AN B S

Hbr 018

#

111

W 3-14 P, o] LUE I 2 RE AL R A (A s e, EOU SR AR I, X e fe
MR AR AW ik ATELE 2, 252 2] R BE N 0.0001 1, 28384y 600 JARAUMIEANSL T
DIE, AT BLRBOXANE )R, P DR IR, GRAIE SR R K HERTE . W 2R DL
BLE N BRI, BRI B2 2 55, N AR T SO T R ik, wT MRS 350K
B RIHOE AR, AT R A AN TR -

oJ ~lim,_, J(O+¢e)—J(O-¢)
00 2¢

XA EAE BB BERM O BT R LA T LU, 2 e ARV, ARSI .

201

L ] 70
601
50t
40t

30F

4 6 8 10 0 200 400

K 3-13 0z Hii s HLk

i, AT RAGR S a0 N A A A A AR B IR TR S 1S IE A
import math
def J(X, Y,theta):

600 800 1000

Bl 3-14  AUH BB AN T B (R8sl
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m = len(X)

h = h theta x(X, theta)
h y = [x-y for x,y in zip (h,Y) ]
f = sum([ x*x for x in h y])/(2*m)
return £

N BAE R

def computeNumericalGradient(X,Y, theta, epsilon=le-7):
n = len(theta)
grad _approx = [0]*n
for j in range(n):

thetaplus = thetal:]

thetaplus[j] += epsilon # Step 1

thetaminus = thetal[:]

thetaminus[j] -= epsilon # Step 2

J plus = J(X, Y,thetaplus) # Step 3

J minus = J(X, Y,thetaminus) # Step 4

grad approx[j] = (J_plus = J_minus) / (2 * epsilon) # Step 5

f,grad = cost_ function(X,Y, theta)

print (grad)
print (grad approx)
112 diff = [g-g approx for g,g approx in zip(grad,grad_approx)]
difference = sum([ math.fabs(x) for x in diff ])/n
if difference < le-7:
print ("The gradient is correct!",difference)
else:

print ("The gradient is wrong!",difference)
#HITE AR A B R A B S B R A U
X = [ [1]+x for x in train x]
theta = [0.5,1.5] # theta [M{ENIBTIIEN theta E
computeNumericalGradient(X,train_y,theta)
vt -
[-2.952050983202688, -17.909524322700243]
[-2.9520509725600164, -17.90952432578763]
The gradient is correct! 6.865028989722077e-09

3.8.7 HLBREE FREIL

AR AR RIS, A R 1 SR R L A B v AR IR S, — 5 TR ELCRE IS, Sy — 7T
RS, WA AT RECVE A, PRIk, i R LR FE T %92 (batch gradient descent)
HEAT R FE SR, gt B H PR o B R vk SEARH FOAE 2 I 508 280 (BB e A B0 M,
FFRM MASFEAR A BEA LI m (m<<M) AN FEAARURR ST

a0 IR A 2L gradient descent O S&EFHF m AMEARIAL BETE B, Wn] AAEANZH & L — K
4§ batch_gradient_descent () FRFEHLEI m MEA, SRIGACLT %L gradient_descent () 13X m MEA
BEATRARE SR ot

def batch_gradient_descent(X, Y, theta, alpha, iterations=300,m = 5,batch
iterations = 2):

total cost history = []
M = len(Y)

for i in range(batch iterations):
select = random.sample(range (™), m)
X m = [X[i] for i in select]
Y m = [Y[i] for i in select]



A‘A—3iL

S

theta, cost_history = gradient descent(X m,Y m,theta, alpha, iterations)

total cost history += cost history PR
return theta,total cost history
def linear_regression_batch(X,Y,alpha = 0.003, iterations = 100,sample m =5, %ﬁ

batch iterations = 11):
n = len(x[0])
theta = [0]*n
theta opt, cost history = batch_gradient_descent(X, train y, theta, alpha,
iterations,sample m,batch iterations)

return theta opt,cost history

if name == ' main ':
plt.scatter(column(train x,0), train y)
X = [ [1]1+x for x in train x]
theta,cost history = lineariregressionibatch(X,trainiy,0.003,200,7,Q
print (theta)
plt.show()
plt.plot(costihistory)

B .

99 10.751378063370755

199 1.6432006948356548

299 0.3163534108709256 13

399 0.12156124827204276

499 0.09149871631049332

99 0.10200797917285363

199 0.09682687364162433

299 0.09353656836730527

399 0.09084090646257989

499 0.08836367021777085

99 0.07520929967296533

199 0.07336062312433748

299 0.07163814618244362

399 0.06997217015541814

499 0.06834812644469475

99 0.05630680825289037

199 0.05510176722413733

299 0.05401488881705586

399 0.052960651464657775

499 0.05192834646707161

99 0.0421704358704574

199 0.04129365041994414

299 0.04059908219387134

399 0.03994314424554974

499 0.03930221423838593

99 0.055819024765825176

199 0.053327471839137545

299 0.05163827648794717

399 0.050285114549252115

499 0.0490813575135783

[0.5002588692540729, 2.101742321889468]

ke 3-15 fro, B 6 (EAWIKEL, XV 20l Hr HEk. Wil 3-16 fron, AU R EUEA
Wi~ EE, AE 200 I A FEACEL .
DR AR, TSRIHERE R T Bl LUK S e Slnge RE AT S



114

Python 3 M T2k

20 f ¢ or
60
50t
40t
30t

20 +

(I’ 2 ;t é 8 1'0 0 500 1000 1500 2000 2500 3000
Bl 3-15  HHLBBIE R 0 (W H Lk Bl 3-16  HUBRIE FREE: oM e sui
AN B kg diiesio

3.8.8  prlRtirks pitim

LA A5 FH PR A2 JUr R AR K S R (AL 2 > R v g S TN i oy Bl , XNl b 47 A
FEAS, BEMFEAG AR Dil%. ks, RIFEASHIRAIE B, Dylad, iy HAS R Oas . Hidiid
TATHAESCAE T ORI, S L R e e A Tist 22 B

house data = [
2104,3,399900,
1600, 3,329900,
2400, 3,369000,
1416,2,232000,
3000, 4,539900,
1985,4,299900,
]

AT AT TRk [TV AR, R IX AN ESHE 43 SRR AT H AR A list AR

train x = []

train:y = []

for i in range(47):
J = 3*1
train_x.append([house_data[j],house_data[j+1]])
trainﬁy.append(houseidata[j+2])

# R IR

for i in range(5):
print(trainix[i],trainiy[i])

i -
[2104, 3] 399900
[1600, 3] 329900
[2400, 3] 369000
[1416, 2] 232000
[3000, 4] 539900

3.8.9 FEARFMEMALIE L

T — MEAR IS [FRRAE (B AR 5 [R50 7E8E b BAT AR R, antin AR EAR K, 1 ps (i)
BARDS, DRI 2 B X SRR AR A T LA 27 5 D)2 ) B0 P i ) 1 ROBE R FRIREAE (Cn A 451
TR o A TAEARRHIE A FSEMEH], T EANX SR e A T A, R e A 1A 40 2[RI 1)
B O ([0, 1785 [-1,1 175/ 5 o AFEARFIERLTEAL (normalization by standard deviation) [FJiEF2
IR, T e S A REAR TRXANRHE R IME, BT A AEA I IX AL [ S8 2 1)
FEFERE (BRUEZE) , 5 W T FEAR IR AR AR LT B P b 2«



_ x—mean(x)
" stddev(x) eR
i, H—4HAFHE{-5, 6,9,2,4}, JLPEMH Mean 4: %

Mean = (-5+6+9+2+4) / 5 = 3.2

BT AR R E ROX A AR B 22, Hoh S Sl 2211017
(-5-3.2)2 = 67.24
(6-3.2) 2 = 7.84
(9-3.2) 2 = 33.64
(2-3.2) 2 = 1.44
(4-3.2) 2 = 0.64

W, TLATHE bR UEZE Stddev:
Stddev= sqrt ((67.24 + 7.84 + 33.64 + 1.44 + 0.64) / 5) = 4.71
5, FrARHEPE R I ZE BRI AN PR EZE, 13RO AL PR E :
x => (x - Mean) / Stddev
-5 => (-5 - 3.2) / 4.71 = -1.74
6 => (6 - 3.2) / 4.71 = 0.59
9 => (9 -3.2) / 4.71 =1
2 =>(2-23.2) /4.71 = -0.25 115
4 => (4 - 3.2) / 4.71 = 0.17

MIGE=AHBREG T REAR AR G510 #EATRE AL

import math

def mean(X, column) :
n = len(X)
return sum(x[column] for x in X)/n

def standard deviation(X, column):
n = len(xX)
mean = mean(X, column)
return math.sqgrt(sum((x[column]-mean )**2 for x in X)/n )

def Normalization(X, column) :

mean = mean(X,column)

deviation = standard deviation(X,column)

for x in X:

x[column] = (x[column]—mean_)/deviation
LAE, X X IPANRFIE o i) e 5 A T R AL -

# R JUANFEAREE, EEMTEA R IER
for i in range(5):

print(train_x[i])
Normalization(train_x,o)
Normalization(train x,1)
for i in range(5):

print(train_x[i])

B«
[2104, 3]
[1600, 3]
[2400, 3]
[1416, 2]
[3000, 4]
[

0.13141542202104753, -0.22609336757768828]
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[-0.5096406975906851, -0.22609336757768828]
[0.5079086986184144, -0.22609336757768828]
[-0.743677058718778, -1.5543919020966084]
[1.2710707457752388, 1.1022051669412318]

BUAE,  m LA A R AR [ A PR 75900 3 R R AL S S AR B AT Ze PP, 45 81— MR R
AR R 2L

#theta, alpha, iterations=500,m = 5,batch iterations = 10
DEBUG PLOT = False

theta = [0]*3

alpha = 0.01 # learning rate
iterations = 400

sample m = 12

batch iterations = 5

X = [ [1]+x for x in train x]

#theta opt, cost history = batch_gradient_descent(X, train y, theta, alpha,
iterations, sample m,batch iterations)

theta_opt,cost_history:=gradient_descent(x,train_y,theta,alpha,iterations)

print(theta_opt)

plt.plot(cost history)

i -

299 2291774852.9913735
[334302.06399327697, 99411.4494735893, 3267.012854065695]

Wil 3-17 Pz, WA R K, AU R BE AN B, SRS

le10

Ok . . . . | | | |
0 50 100 150 200 250 300 350 400

Bl 3-17  ACH BB AT T B (g die s

3.8.10  FIH] FmES Y il i b i

BT By )R R AEAE AR PO TR TR, st ml DA I AN TS TR — AN BT 16 5 o PR e o il T
WA 57 2 (1650 52K, g AIEU 3) (A4 -

theta = theta opt

# THIFSURN 5 ) 2
area = 1650

bed rooms = 3
# T (v 5D
x = (1, (area-mean 1)/deviation 1, (bed rooms-mean 2)/deviation 2) #HTELL

predictedSellingPrice = x[0]*theta[0]+ x[1]*thetal[l]l+ x[2]*theta[2]
AR B 1 PR T SR T A A
print ('${:, .2f}"'.format (predictedSellingPrice)) #4T ED TR PRI A%



i -

$289,221.55

3.9 >JER

L RAERT BB E SOEMIKZEC ).
A, BREUE T IR R B. BREUEACAHAT PR
C. MEURTERERE TAEMAUS B D, _ikBRis#x
2. THARSIE L AR R A2 ()
def printJob(name, job) :
print (name)
print ("fREILAER: ", job)
printJob ("hwdong", "#U/N ARG EYRFE")
3. WIER R return, WIKEURMEIEC ).
A. 0 B. None
C. 1EREEH D. Python [ BREUNZNELE return 1H1)
4. AR BMI SRR A AR B E (BMI f88UN T 25, R AR, BB KR
e UL E, JF ST, ER MR RIS SOAATE,  JF I iR

def overweight by BMI (name ,height,weight):

bmi = ? #H] bmi A RIR BMI F55L
if 2?2

print (name, "W FHHE")
else

print (name, "EE T ")
print ("R BMI FREUE: ", bmi)
return bmi

5. WA ARSI 45 RS A4 IR RS R A e, AR R, T TR A ROF SUE.

«C )
X="global"
def fun(x)
X=x*2
print (x)
fun (X)
print (X)

6. 55— AR R B TR — NS 0, HIREEXAS 0 0 R EER 3 (Fibonaced) /741, 1]
LU —A list fRA7X A5, 41 Fib (100) 32 [F11¥) Fibonacci /351 /2 :
(o, 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89]
RJE, BRI — MR WRALXAS BB EN S R .
7. X AR —IC IR, TR REE X R BN = A S5, BRR AN —/MEREL
PIAMBEE R, FENBRE A T R R, DO R 02 T e IR sk
8. S —MNEREL THEAENN TR RS TR AR TR A
9. HE—ANRE, KN list MR TTHEB IR = AT HEFE A J0E, WIEIFRIEl—4 tuple Xf
%o il
HAN: [1,2,3,4,5,6,7,8,9]
il (1,4,7)
10. K PIEGE A LARE Y AT I R HER . #ltn, “Iamaboy” , WFHHUG A “boyaamI” o ik
FrA R B — AR B T, B BR SRS, AT S HAR T AT

%

#
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11 HOFrSEBLER 2 5550 8P IS A R EUr ITRE e, T RS BRSSP AR DhfE . Bilhn, 95 L 1T R AL
AN A2 IR R

12, 95— ANRREL %R BN P B R Bt oo = AN T R, SRR BN RS
H reverse=False, RRERAMDNEIKHEY, 2B SXNIIES N Trae I, WACKEI M.

13. 45— AT LR ZAHI AR L Product O, 1T LU —NRENEAF NS HL. BATRGIaF -

print ("Product (3)', Product(3))
print ('Product(3,4)"', Product(3,4))
print (*Product(3,4,5)', Product(3,4,5))

14. 95— K%L Student O, BRAFALIE, TEMOTARE BAG BAOCHTE B, JR# 224 B L dist X%
TR, IBAT7RBIANT
Student('Li',23)
Student ('Ti',21, "% ', class="##l 3¥t', 'city'= 'Shanghai', 'phone'="'12381233451")

15. @HmECEC ).

A. TR T sR 0T R 2L B. HH B S K%L

C. HHIFR A& LA ITH BRI R L D. Python ¥ 5 s A&
16. 'S5 — R, WREAN—DELE 0, W 0 AT Pascal =MAE, WHRIIR.
118 1

17. FHMRIE R A R 2t 4? ¢ )
result = lambda x: x * x
print (result(5))

A. lambda x: x*x B. 10 C. 25 D. 5*5
18. NAMREE R H A Rt A ()

numbers = [1, 3, 6]

newNumbers = tuple (map(lambda x: x , numbers))

print (newNumbers)

A. [1,3,6] B. (1,3,6) C. [2,6,12] D. (2,6,12)

19. W5 “DHECEERR” Y, FHRENIERE BN TER ZBENLAE S —A “FeE T

20. JH%W pE$0M Lambda BE0E R AI RS
(D FAPINEL IR IX AN EF 7 R AR
Q) AT TR LA, ISR I . W SRS NS EL, M 0.
QYN —FRF R, B —AAOEEE TR AT

21. FIH A% map O, BN PIAREERI A TN E T RERE . NSRG4 7.
B, i A[‘adam’,‘LISA’,‘barT’]; #iHi[‘Adam’,‘Lisa’,*Bart’].

22. B math AP ) H L pi, PRI IERRIZEC ).

A. print (math.pi) B. print(pi)
C. from math import pi D. from math import pi
print (pi) print (math.pi)

23, MHMRANEEA A MR AR ()
A. 44.” j\éﬁffﬁg B Cxe ﬁﬁf{@ C “ Eﬁf{% D u,” J‘\Zzﬁ//fvﬁr_
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N4 %

4.1.1 int, float, complex, bool

Python fUEISTA int. float. complex. bool. i, int FRoRFEAL, HAKJEHEANBEH I
MU AFRIATs float RoniF il /NEGHR 82 15 7. int Al float REEARYE & 5 /N LSRIX 47,
2 52 int Y, M 2.0 52 float . 1M complex BUEE KR x+yj HITEA . bool K@ HAE, bool A
HE A True (32) 1 False () PRAME, W1 EAC B B2 SR 45 SL0 /2 —A bool B MHU{E . 114D

print (type(2))
print (type(2.0))
print (type(2+3.97))
print (type (True))
print (type(3>2))

Bt

<class 'int'>
<class 'float'>
<class 'complex'>
<class 'bool'>
<class 'bool'>

A RAHS > A PR AL dsinstance O JWT— X SE NSRRI i

print (isinstance(2, int))
print(isinstance(2.0, int))

print (isinstance(2+3.975, complex))
print (isinstance(False, bool))

A
LITHAR
True
False
True
True

A R BRI, S ] B O NEERIAN A E &R . Python
WA BRI IR A2 0b B4 0B R&7s — @I, IHTEE 0o 2k 00 K&z )\, Inmrss ox
B OX R TNt A filhn:

print (000110100101)
print (00703516)
print (0X7F3BA)

i -

421
231246
521146

LU ERRE bin O+ oct() « hex O 202 — AN — 2t hils RIS +/NERX N 745 R
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.

print (bin(412))

print (oct(412))

print (hex(412))
Bt

0p110011100
00634
0x19c

4.1.2 RREHR

1. Ras3alstin

AR EBIES I8, & AZhBAT RS, — ok int BEEHAI float BUE(H,

&Y, float T HUE = H complex BUE{H. 4.

a = 2+3.14
print(a)
print (type(a))

RS “2+3.147 2 BEHs 2 HCHAHON float BUR(E, AT INEAIZS .

LIRS S

5.140000000000001
<class 'float'>

PAT AR
a = 2+3.14+(5+67)
print (a)
print (type(a))

Bt

(10.14+67)
<class 'complex'>

2. BHEEEHR

LA E RE int()+ float() « complex () 434 HoAth AR f B (i s il 3
Jy int. float. complex 414 .

a = int('235")
print (a)
a = int(3.14)
print (a)

b = float(2)
print (b)

b = complex (b)

print (b)
b = complex('3+573")
print (b)
vt -
235
3

2.0

4

i‘_‘

72

3t

ES

bl

= =N

Felfe, Bk



(2+07)
(3+57)

R — AN BB ST IR 45 A R ) A R BB SR A D o Y BRAR %, 49l -
float('h")

S

HEE ke e S

ValueError Traceback (most recent call last)
<ipython-input-4-b2b9f653472b> in <module> ()
-——=> 1 float('h")

ValueError: could not convert string to float: 'h'

AR AT LU BB str O R 2R BUE HeA5e ol 5 H str BEUE . -
print(str(2))
print (str(3+57))
type (str(2))

vt
2
(3+57)
str 121

413 R SBIRE R )e
VPSRV SEAL R BT ORI, DG SEL BRI B0 A1 1), FTLUKHESY
HOEL 0 NG A TR A R (SRR .

print( (2.3-2.2)==0.1)
s
False
Bt b, RERIRTE S E2.3-2.2 A1 0.1 258 AR, (i Ty e b RlE R oR 1+
HEFNE, DI, e TEAAHSER . .

print(2.3-2.2)

print (0.1)

B .
0.09999999999999964
0.1

4k, BT float BUBUE I /N 82 15 £, KT —LSERBERNH], i, REA AT
LRSI, Python S0t T3 M 1) Decimal 280 #ill1:

import decimal

print(0.1)

print(decimal.Decimal(0.1)) #MEAEM 0.1
Bt

0.1

0.1000000000000000055511151231257827021181583404541015625
Python i &4t 7 H 43 20 H 5011 Fraction 28, 1 40:

from fractions import Fraction as F

print (F(1,3)) #RINE1/3
print(1 / F(5,6)) #RINIE 6/5
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print (F(1,3) + F(3,4))

fath -
1/3
6/5
13/12

414 Bl S ek
A LA Python Py 1 e O — S XU V67 s

print (abs(-3.4)) #AHE

print min(3.4,2.8)) #4950/ MEL

print (max(3.4,2.8)) # 15/ ME

print (pow(0.3,4)) #0.3 1 4 U5
print (round(2.8)) # I T IR A

print (round(2.3))
print (round(-2.3))

B th -

3
2
3.
122 0
3
2

4.1.5 Brrégih

math SIS C T8 S AREZE E SURIEA BRIV 1) o AR V7 S A T R AR BAia 5,
ALFEGHECRN = 1 BREUN IS 5 . XA REANRE ] T- 240, R T ESCEE R, WA S — AN i A
He——cmath FE A [F] 24 FR A R EL

1. ¥%ES

FER I H B ALHE nn ev nan GEEUE) A1 inf 55 K) 55 9l 4n:

import math
print (" m: {:.30f}'.format(math.pi))
print(' e: {:.30f}'.format(math.e))

fath -

m: 3.141592653589793115997963468544
e: 2.718281828459045090795598298428

2. BEE
VE R AT AP A AN SR A inf A nan, A HEPE L — OverflowError S .
(1) 47 S HH T float BEUE L RGN, PA 4 B2 inf (55 K) - it

x = 10.0 ** 200

y = x*x

print(y, "\t',math.isinf(x*x))
vt -

inf True

(2) FEAZ A s B A inf Ros. Bt



x = 10.0 ** 200
KWWY
AEPAT x*+2 B4l 5. “OverflowError: (34, 'Result too large') 7o BUE T 145 R 2 inf iE
FEP H R R OverflowError 2 HHJEE 2 1) C Python ¥R 5E
(3) W LB inf M5 S AE 1, IG5 H 2 nan CRAE MEUE) « BIoA nan ARERIILABEREAT LLAL,
P AR nan HBEAET] K2 isnan O o 51401

import math

x = (10.0 ** 200) * (10.0 ** 200)
y =x / x

print(y, '\t', math.isnan(y))

vt -
nan True
A LA FH eR 5 isfinite O A A — N EUE B U IE 2R inf 24 nan.

import math
for £ in [math.pi, math.e, math.inf, math.nan]:
print('({:5.2f} {!s})'.format(f, math.isfinite(f)),end = ', ")

Bt

( 3.14 True),( 2.72 True), ( inf False), ( nan False),
3. FREABEE LR
TR BERS B 2R R, R RN R A 2 el il . ol

a= 1.0-0.99

b = 100-99.99

print (a==b)
vt -

False

LEA AN i B AR S5 SE B B B e AT 22 N AEXRHEE TS 298718, Python [1) math 2t
T A% isclose (), LA
isclose(a, b, *, rel tol=le-09, abs_tol:0.0)

BRINES rel_tol F abs_tol 43 MR /RAIRHRE ZE F4uxl iz, HF B PIANTE SRS,
# isclose O &M+ R A4S

abs(a-b) <= max(rel tol * max(abs(a), abs(b)), abs tol)

Blan, FFAHAXRZE abs (a-b) <=rel tol * max (abs (a), abs (b)) I
a =1.00
b = 0.90
print (abs(a-b) <= rel tol * max(abs(a), abs(b)),end=',")
print(math.isclose(a, b, rel_tol=rel_tolﬁ
a = 0.10
b =0.09
print (math.isclose(a, b, rel tol=rel tol),end=',")
print (abs(a-b) <= rel tol * max (abs (a), abs(b)))

Bt

True, True
False,False

B, FFAERNIRZE T abs (a-b) <= abs_tol I:

abs tol = 1le-07

HEE ke e S
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a =1.00

b =1.0000001

print (abs(a-b) <= absitol,end=',')
print(math.isclose(a, b, abs tol=abs tol))
a = 1.00 a a

b =1.00000001

print (abs(a-b) <= absitol,end=',')
print(math.isclose(a, b, abs_tol=abs_tolﬁ

i -

False,False
True, True

F R ALY
A=A BREOT LUK RO O B, R trune O IR BTN BG4y BRI floor () 4597
RO L /NI B KR, PR ceil O REEF mUBUHEHO0 LB R K /N K. il -

HEADINGS = ('i', 'int', 'trunk', 'floor', 'ceil')
print (" {:75} {:75} {:7°5} {:75} {:75}'.format (*HEADINGS))

fmt = "{:5.1f} {:5.1f} {:5.1f} {:5.1f} {:5.1f}"
VALUES = [-1.5, -1.8, 1.2]
124 for i in VALUES:

print (fmt.format( i,int(i), math.trunc(i), math.floor(i), math.ceil(i) ))

LIRS AL T str AU format O ik, (RIS —AS AT, I format () J5VAR) <
SRRPIXAEAATs (S RORLATEIE N 5 LA 5 (1A% X i format O Tk LN SE S {5,161
RUASERE N 5+ ANEURUR 1AL T B RS

fath -

i int trunk floor ceil
-1.5 -1.0 -1.0 -2.0 -1.0
-1.8 -1.0 -1.0 -2.0 -1.0

1.2 1.0 1.0 1.0 2.0

5. FAHIR. BH. W
PRI sqrt 0O T8 TP N x 9P iR il

print(math.sqrt(3))

i -

1.7320508075688772

R pow (x,y) VI x 1y KT7, LIhREZRAL x**y, {H pow (x,y) W] LALRIE 44 T s 402 5,
y

1M x ** y Haf PUR[E]—A int 88— float. 40:

b4 2.1
% 3.2

print (x**y)

print (math.pow(x, y)) I x 1y K07
print (2**3)

print (math.pow (2, 3))

B th -

10.74241047739471
10.74241047739471
8

8.0



H4 5

TP AR BN R IIFE R E exp O 5 exp (x) THE& e**x [ 45 R L math.pow (math.e, x) 5 AEHf,

print (fmt.format (math.e ** 2))
print (fmt.format (math.pow(math.e, 2)))
print (fmt.format (math.exp(2))) #exp(x) i pow(math.e, x)FH#EHM

SEFHEE 0 1 x, BB expml O FITA1EE o**x—1, L ETHEFI R exp (O —1 TVER. HIA: g
X = 2 %[
fmt = '{:.20f}" ¥E

i
iFtL_J

x = 0.0000000000000000000000001
print(math.exp(x) - 1)
print (math.expml (x)) #expml O T ex*x-1, WEEH exp(x) -1 HHEM

fath -

7.38905609893064951876
7.38905609893064951876
7.38905609893065040694
7.3890560989306495
7.3890560989306495
7.38905609893065

0.0

le-25

SEHR B Log (x,base) FI T4 logpasex o M4, %0 HUA A — 67514, 1 log2 (x) log10 (x) Jloglp (x) 129
T log, (%)« 1g(x) + 1g(14x) « .

x =9

print (math.log(x)) # AR

print (math.log(x,3)) # PL3 NEMIXSEL

#IEAE 10 XL, Log10 (x) b 1og (x, 10) KL i

print (' {:10.8f} {:20.18f}'.format(math.logl0(x),math.log(x,10)))
#IEAE 2 X HL, 1og2 (x) H Log (x, 2) K5

print (' {:10.8f} {:20.18f}'.format(math.log2(x),math.log(x,2)))
#XTFHAET 0 1) %, loglp(x) bt 1g(1+x) FEHERS

xx = 0.0000000000000000000000001

print (math.log(l + xx),math.loglp (xx))

Bt
2.1972245773362196
0.95424251 0.954242509439324871
3.16992500 3.169925001442312595
0.0 le-25

6. =ZAEH

() FAEE IR
PR3N radians O B A0 SEAE #0100, rad = radians (deg) 15 1 [ H deg #4 A N (E rad,
AT rad = deg * /180, A% degrees O FFyIEEE 4l ff B fE o 514, deg = degrees (rad) H43IFE
{H rad ¥ A BEAE deg, 14T deg=rad * 180/ .
fi4n .
print (math.radians(45)) #40 JBE (e A o A
print (math.degrees(math.pi/2)) #N AR N ) A
vt -

0.7853981633974483
90.0
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(2) =R = R AL
math BEEALE T HF =M B R =M%, W sinO. cosO+ tan( . atan O 5FpRE; HIH
R QSR PR RPIRRR A (CUNEAS AR ED 5. Hlin:

print (math.sin(math.pi/2)) # U IE X R L
print (math.tan(math.pi/4)) #MEIE V) R L
print(math.degrees(math.atan(1))) #vERIEVIRREL, K&t oS (R EE 4o A A
print (math.factorial(5)) #IE 5! = 1X2X3X4X5
vt -
1.0
0.9999999999999999
45.0
120

§ % math BLERHHIRECF REL, 2 ] AF MEE:  https:/docs.python.org/3/library/math.html

€ 24

® Python #9#{A XA A int. float. complex. bool.

® AT AMAAAT B A AT R T AT AR A HAL. A E R bin(. oct(). hex () T4 A A F

126 FE| —dth). NtEL st a| SUEAT 6 F AR,

® RREXAMGHMAAGZHR, AL AFHRITIEXERE4E, AN E TR X R4 K
A4, NE S int(). float() . complex ) HALKAGIME, 4oF i & LA str 491E5% %]
2 XEAGHES int. float. complex KA 691E. M E FEL str O T H A KA e9E410 A F
VR N

® ¥ BAR AL A 3R . Python 324 T B T 44kt F-49 Fraction XA,

® math £33, cmath A3k 49 R 40T VAT EFPHAR T

N[4.2 Fi%

421 HIFyE X

Python $&fit T —2eH SHHaM, M T2 AMEA S R, Hi, &S T4 E 8RR 0m
AN (list) o HILKPTAESAE WIS HEIFLUE S, RIS LLAIE A List Xf 5. FI&+
B O 50 RO SR TP R T3 . IXEETC R BRI T IS . ] -

[1, "Hello", 3.4]
ST — M =ATCER list %, X =A TR KRR ity str F float B,
N T REF SN [A] A List WS R BEAT A, T RAHIAR AL 5T IXA list A 5. Bt

my list = [1, "Hello", 3.4]

print(my list)
type (my_list)

fath -

[1, '"Hello', 3.4]
list

WEAR list v] DLEL S AN R T3S, list BRI n] LA & FLAth ) Listo 451241

my list = [2, [8, 4, 6],'/NH',3.14, 'python', ['a'l]



"] LA Python [N B len O #rifl—A List 7T AN -
len(my_list)

i -
6

422  Yil list ot 2 (5 RV

TR —HE, list 2 MRS, FBDTCRAT DHER TR, MR 0 THG, KEA »
PR ARG — AN TCRI FARE n-1. WU TARBERF1VI I list 703K Bl

my list = [2, [8, 4, 6],'/NH',3.14, 'python', ['a'l]
print(my list)
print(my list[0]) #55 1 NTTEN AR E 0

print(my list[2])
print(my_list[1][2]) # FF 1 MICEADZ D List, ATDOEGREEH MRVl Hoo

i -

[2, (8, 4, 61, '"/NA', 3.14, 'python', ['a'l]

2
2N=
6

AR LUR U, fn N ICER I P AR RECR 2 NIUERI PARE 2, e il

print (my_list [-11)
print(my_list[—Z])

i
['a']
python
TERABEE B E, WOER FARRITERE N [0, len(my 1ist)-11, M58 N AR EA
[-len(my list), -11. 0.

print(my list[5]) #HRJE—NILE, ST print (my list[ len(my list)-1]
print(my list[ len(my list)-11])

print(my list[-6]) #3561 AICHE, ST print(my_list[ -len(my list)]
print(my list[-len(my list)])

it :
['a']
['a']
2
2

EE, MhaAfeEb . sl

print (my_list [61)
print (myflist[—7])

S
IndexError Traceback (most recent call last)
<ipython-input-15-6c007bb3fdc9> in <module>()
1 # Fhni G
—-———> 2 print(my_list[6])
3 print(my_list[—7])

HEE ke e S
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T my list=[ 2 , 3.14 , [8,11] , 'python' , 9 , 'hello'], H&/NITHE
MIESA MARIIER 4-1 iR
F 41 list ITRAVIES TR
my_kust 2 3.14 [8,11] 'python’ 9 'hello’
1E Fhr 0 1 2 3 4 5
HUT b -6 -5 —4 -3 -2 -1

a] LAY e 4E (slicing operator) 15—/ NERE A Z AN 0%k, HEK A

list[start:end:step=1]

FRRTT WM start £ end 2 [7] (HAELT end) (A BN step TG EE . WARBEA TR E step, NI
7~ step =1, BUTEREDKN 1, WRE AT start, NWRIRME 1 NIGE (start=0) FFUf; WARE A TR
€ end, WIFRIRBESG 1 ANJCE. Hl:

my list = [ 2 , 3.14 , [8,11] , 'python' , 9 , 'hello'l
print(my list[2:5]) #MZE 3 PEIE 6 N2 B (FFr[2:51), AEFE 64
print(my list[:-5]) #M& 1 MFUEHCEE 5 4, ASEIEE s A
5]) B 6 MEFMITA TR

1:5:21) #5852 N2 6 NmFRZM (FAR[1:51), [AIFED
::2])  #EREEKN 2

]) #ITIBR

prlnt(my_llst
print(my list K2
prlnt(my list

prlnt(my list

vt -
[[8, 11], 'python', 9]
[2]
['hello']
[3.14, 'python']
[2, [8, 111, 9]
[2

3.14, [8, 11], 'python', 9, 'hello']

st JESTAER) Gmutable) . LU AR COA) B0 1 Ao A A0S
PN BB IR i

my list=[2, 3.14, [8,11]. 'Python', g. 'hello']

my list[1] = 34 # FFRA 1 TR IEECN 34

print(my_list)

my 1ist[2:5] = [25,8] #H 1 ANH0 1ist (25, 81 V) my_1ist[2:5]

print (my list)

my list[2:5]=[]
print(my_list)
my list[2:2]=
print(myflist)

#H LA List BD) R, AT MERD Ao

["hello", "world"] #HHATAE MARN 2 GRS —4u %

s
[2, 34, [8, 11], 'python', 9, 'hello']
[2, 34, 25, 8, 'hello']
[2, 34]
[2, 34, 'hello', 'world']

423 M,

Ji in AT HIBE 1 AR

my list

print('p’

= [lpl,lrl,lo
in my list)

lll,lel,

1A list o it

v,vbv,

#irih -

lml]

True



print('a' in my list) #Hitt: Fasle

print('c' not in my list) ##itt : True
vt -

True

False

True

H for AR T 1 A liste #J401:

for fruit in ['apple', 'banana', 'mango']:
print ("I like", fruit)

Bt

I like apple
I like banana
I like mango

424 list ARG

A LB R InZHs F+HHE A list,  FHESEON list (K 3fedaa S+ 53 1) list N 2%, It
odd = [1, 3, 5]
print(odd + [9, 7, 51) #r:11, 3, 5, 9, 7, 5]
print(["re"] * 3) #{Fﬁﬁﬂj:[nren’ "re", "re"]
Far
(1, 3, 5, 9 7, 5]

['re', 're', 're']

4.2.5 Python [N & BAEO List JEF 7 ER14:

A BLA] Python PN B BREUN list HEATHRAE, GneR%t del O nlHIESR List A 1 ANJczREk 1 AN Vu B
ez WA « Bl

alist: [|p|,|r|,'O','b','l','e','m']
a = alist
del alist[2] #IRS 1 AN TR
print(alist) ##i: ['p', 'r', 'b', '1', 'e', 'm']
del alist[1:5] #MEERZAIcE
print(alist) #th: ['p', 'm']
del alist HHBREEA 1ist
i
['p" 'r" 'b|’ 'l'I 'e'I 'm']
['p', 'm']

4 del EHITHR1A) List AR A G N, AR NRGHHAMIER, &/ list 51T HHE0® 1,
HUAT 4 Tist 1951 HIVHECR 0 I, 3XA list A4 4 M BR o

del alist #MER alist &5, {Halist fgMIM 1ist 5IHAEAAN 0
print (a) # ARG a 55 X5
print(alist) #UTI] L DAFAERR R, AR

a—RJvin 1A S MR AL & alist, ZRFRM:
Traceback (most recent call last):
File "<pyshell#19>", line 1, in <module>

print(alist)
NameError: name 'alist' is not defined

HEE ke e S
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1. #ZERE enumerate ()
B 1AFIER, MR RS B CERN, i LUXFEE

alist = [3,7,'hello"']
for i in range (len(alist)):
print (i ,alist[i])

Ll
0 3
17
2 hello
B G I I AT 2 R 50 enumerate () o % F-— AN ATIEAR Y (iterable) X5 (WiF13R 747 H)
M5 enumerate O K LA — AR FH], BI—A “R51FE” K75]. Biln:

for i,value in enumerate(alist):
print(i ,value)

Bt «
03
17
2 hello

WA R 4L enumerate O) 30 1] LIFRIRCE — A28, T R R5EGE, W:

for i,value in enumerate(alist):
print (i ,value)

2. sorted()

P BR B sorted O T USRS —A List HEF, AEEAMESUSR I List Mgl bl — N HELE 7 1087
listo #3{04:
sorted(iterable, key=None, reverse=False)
Jerp, iterable 2 FIIAAN S, key S HIKBEAT LB IR HL, reverse Runid “IiJ7” (True) it
“IERF” (False) CBRIAN) HEZ1 . o1l

alist = [19,2,17,12]
blist = sorted(alist)
print (blist)
blist = sorted(alist, reverse = True)
print (blist)
alist = [("'b',2),('a",1),('c',3),('d",4)]
blist = sorted(alist, key=lambda x:x[1]) #1) FH key
print (blist)
vt

[2, 12, 17, 19]
[19, 17, 12, 2]

((rta', 1, C(b', 2), (c', 3), (d', O]
3. ATALIE list B B R EL
PUR g — S5 AT Ab B 1ist (155 FH BR
® all() M list HZETHICE N True BR[| True, &N || False.
® any() 4 list AN HAT—AJ0E N True IR [H] True, 153 [H] False.



enumerate () J&[F]—> enumerate X%, G T A ITGETNRTIFME tuple.
len() & [H] list A SE Gl o= A0 o

list() B —ASnlik x4 (tuple. set. dict) 54— list.

max () R[F] list HF IR IC R

min () JR[F] list W R ME TG R .

sorted () 3R [HIFTIRIFIELE P 1) Tist (SR Tist AXE)

® sum() R[] list P HTA TR

4.2.6 list [ )51k

Python H () —IH LN 5, X% AN (class) (AN ARSI, BEANSEEBHGR T %250 T
ARG AL e, XL R PR RN SRS EAE AL, TR IO RUATIRAE AL B R A X
SRR O TR R A R R AL EATTR TRXAN R R AL, PRSI R R PR BB 7 ¥

list YEA—ANK, WARZ 71 (R R E0) » IRkl O —A list AT FA . Bk
SFHAE. it list () append O A1 extend () 7772535 o] LAZE—A list B GV I— Mo B EZ AN 0% .

— AR TR AGH I — AN BRI R A RE ] . 1, List ¥ append O 7 ik 2k T—
ARG, XA BEX XA R AT EAE . B0

odd = [1, 3, 5]

odd. append(7) #FSEI N0 E
print (odd) #at: (1, 3, 5, 71

odd.extend([9, 11, 13]) #FEE KM 1ist
print (odd) #4th: 11, 3, 5, 7, 9, 11, 13]

i -

i, 3, 5, 7, 9, 1, 13]

list [¥) insert ) 7535 0] AZEH R EANM BN — A0 . 1] 4n:

odd = [1, 9]

odd.insert (1, 3) #1E MR 1 MG AN — A5 3
print (odd) #Hth: 1, 3, 91
odd.insert (1, [4,5]) #E MR 1 IMIGER AN —A 1ist, [4,5]
print (odd)
i
(1, 3, 9]

(1, (4, 31, 3, 9]

list f¥] pop O 52w LLIMBRTE € N ARIIICER, dRBCH TR E Mhr, WIMERE G — D IcE. 1 list
[ clear () J7 ik G284 list, HEAEEE . Hl:

my list = ['p','r','o','b','1l",'e", 'm"]

my_list.pop(Z)

print(my list)

myflist.pop()

print(my_list)

my_list.clear()

print (my list)

Bt

[lpl, |r|’ 'b', lll, vev, vmv]

HEE ke e S
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At TR
my list = ['p','r','o','D','1l",'e",'m"]
my list.remove('p')
print(my_list) # fdi: ['ecr, 'o', 'b', '1', 'e', 'm']
Bt .

['t', 'o', 'b', 'l', 'e', 'm']
list [¥) sort O 5L m] LK list BEATHERS, #aUE:

sort(key:None, reverse=False)

il
vowels = ['e', 'a', 'u', 'o', 'i'l]
vowels.sort ) #PLERFHEF
print ("IE/F: ", vowels)
vowels.sort (reverse=True) # PAFHEF
132 print('ﬁﬁﬁi:', vowels)
i

IE}‘%: [lal, lel, lil’ lol’ u']
@}_‘?‘: ['u', 'o', 'i', e', 'a']
IR R AL key, T DUFREHEP IS JC R IO B . il
# K elem HIZE 2 NIEHEAEA key HIME
def takeSecond(elem) :
return elem[1]
pairs = [(2, 'two'), (1, 'one'), (3, 'three'), (4, 'four'")]
pairs.sort (key=takeSecond)
print (pairs)

fath -

((4, 'four'), (1, 'one'), (3, 'three'), (2, '"two')]

] LA R 8 lambda O ARSI 1) 8 e 51200

pairs = (2, 'two'), (1, ‘one'), (3, 'three'), (4, "four")]
pairs.sort (key=lambda pair: pair([0])
print (pairs)

fath -

(g, 'one'), (2, '"two'), (3, "three'), (4, 'four')]

list ) remove () 7732 ] UMBRFFE 763 o VERL  BEIEE4T remove O T2 X AN e s IE I

key A JHRIEAT LI B, reverse Rumie “MF” b0t “IE/F” #1511, BRUGE “IER” HEA1,

sort () J7VEFI R EL sorted () X A2 . list [ sort O FIESBEHSCEAEMK list, 177 E&EL sorted () A

SABEUs tist, TR [H—ASFT Y listo

NI List (R 7%, EOGERIN I AT LS 25 A DG SORS sl 1o 375 1) bR 2 help O 2% > i

A X LT yR0) List HEATHRAE
® append() F—ICEINF list )5 .
® cxtend() A list PHTA TR IMNEN SIS list (KT
® insert() {EARIE FAR (5 URELITHA—NITE.
® remove() M list ELAHER—AN 0.



pop () MERIFRIFFEE RS AL BT
clear )  MHIBR: list BTG ICE.

index() IR[FIICEC TR RG]

count() R[FIJCERAE list B I IREL
sort ) Lhisfs 4 7 =0x) list JoEHEF -
reverse ) ¥ list G R YT,

® copy() R list f)—ANykH% DL,

427 HIFSrR

FEQIEE—A list I, BRAE[]H EHEG T A SR u R b, i n] DLl —A for B G ERIFE
MIPTATCE . XML List 177 20k h B3R AT (list comprehension) .

#i4n .
pow2 = [2 ** x for x in range(lO)]
# Wilt: [1, 2, 4, 8, 16, 32, 64, 128, 256, 512]
print (pow2)

s

[1, 2, 4, 8, 16, 32, 64, 128, 256, 512]

R, “[2 **x for x in range (10) ]” 251 T

pow2 = []
for x in range(10):

pow2.append (2 ** x)
print (pow2)

Bt

[, 2, 4, 8, 16, 32, 64, 128, 256, 512]

4.2.8  list EHIAIER GA Br il R G115 1H]

list FIITCRAZEREAG RN G MG TR GEAL a2 KN, EAGIE

o PR E KNI AT il -

import sys

alist = []

print(sys.getsizeof(alist) ,end = ' ') ##%iH 64

alist = [2]

print(sys.getsizeof(alist) ,end = ' ') #HiH 72

alist = [2,3.14]

print(sys.getsizeof(alist) ,end = ' ') #rh 80

alist = [2,3.14, 'hello']

print(sys.getsizeof(alist) ,end = ' ')  #%itH 88

alist = [2,3.14, 'hello', [5,06, 'world']]

print(sys.getsizeof(alist) ,end = ' ')  #%ith 96
Bt -

64 72 80 88 96

B list ) 64 FATRINAE, BRRIN—ANICE, 2 A 8 AT, X 8 AT LR A N T

BT AR A A &l 4-1 B, alist AN A7AT JRis i

HEE ke e S
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alist

| L]
.——>| .~|_>| hello |

K 4-1  alist P A7AT Jas =

o4

® )i list 7| kAT A =AM F ik FHEF[FWAATE. A E R list() . 5 RMATXIET %
ARt Fdb A —A list, £ RFTALE.
® list A 557, HANTLEH LE—) FAR, T oAl il FARE FAF (AT R 5 R i 44%,
BT AR for ARERIT ) L P L E.
® list ¥ 49BN AE AR LR £ 4951, mARERS LAY,
® LA A E R AT list SATIRAE, AT VAR list 89 77 ik af list #EA748A4% .

|43 FHEH

43.1 TR

1. FHE (str)
Python BA FoR AN FAFIIFRTRAY, A R B 2RI stro A7 RS2 HIFR T |5 0005 | 5 Hlie ok
R — R FFF o
GG RN AT ] VRS R0 5 A0, ABA R HRA & B |5 A4 (75 W A 4%
FRIG AR FIZE R o e L) o [RIAE, X5 15 BRI 45 s oh o) DUEL & PR | 5 524, (A RE
PGIREE = S P
print ("https://a.hwdong.com")
print ("H ' NE  RFHEGTE")
print (" F"/PNAREGE ")
print('a')
print ("#")
print (type ("% /N AFE "))
print (type (" # "N AFEpFE "))
print( type('a') )
print ( type("%ﬁl") )
i
https://a.hwdong.com
0 NE ORE R
Z /N E ORI R

a



#

<class 'str'>
<class 'str'>
<class 'str'>
<class 'str'>

WG 5 AT R AR AR S AN G S, 515 A i AR HE A& A R g 5. Fl:
print ("Hello " world") #: 4%: XE|5FRFHPEET THABXNG] S
print ("Hello ' world') #: #i: H5|5FfRrEPEE TIHALRS]S
vt -
File "<ipython-input-2-d83125c2b08f>", line 1
print ("Hello " world") #: #i: X5|5EfFHPaS T HAMXNG S

N

SyntaxError: invalid syntax
AR, AR50 DU ANFRgntdbanE, Python3 K UniCode 4ifild i Ko, Tidufid /7=
ERAKH] UTF-8 4ty 72X (] UTF-8 4ht /7 5375 745 ) Unicode Zfith i) o 1401

import sys
sys.getdefaultencoding()

B«
'utf-8'
XA, LU e len O 73 2 RE CAFT B A AR AN ©
print (len("#"),end = ' ' )
print (len("a"),end = ' ' )
print (len ("HUNAFGHESFE") ,end = * ')
Bt -
117

2. (EATFHENEERM+. *
ATCUH+ A 747 8, AT SR — AR . .
# 3F'un', FRRELE 3 Nun', REME—"ium!
3 * 'un' + 'ium'
vt -
'unununium'
MR, PR TR LGB RRES, ERBPHEECR . filn.
s = '"Py' 'thon'
print (s)

Bt
Python
DR AN T BRI 74T B SO P AR AT, MR A R K545 85 5 1IN _E SR 745\
B AEPTAS TAF HRA I 2 A RS S R E e AT Bl

text = 'Put several strings within parentheses '\
'to have them joined together.'

print (text)

text = ('Put several strings within parentheses '

'to have them joined together.')
print (text)

fath -

HEE ke e S
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Put several strings within parentheses to have them joined together.
Put several strings within parentheses to have them joined together.
H)E, FRAAZRENPR RO RARIZAIHE, AR BT CRRES . RHL.
F455) BB . WAE AT, .
prefix ='Py'
prefix 'thon'
S AMRIE R “invalid syntax CROETR) 7 HITETEEE %
File "<ipython-input-10-95a06b9fd091>", line 1
prefix 'Py'
SyntaxError: invalid syntax
A HE S
prefix = 'Py'
prefix + 'thon'

fath -

'Python'
432 KESUTRE
136
5 A AN B 4

1. BT
UV A S ORI T R LA 1 UL R AL
BB XLFAE, EFORI AT L

RN LG5/ o XPRET T IR R R R A
==
print(*hello \'li ping\'")

print (len("hello \'1li ping\'")) #ITEVEFRIKE, \'FRBE—DF/

Bt
hello 'li ping'
15
WA 2R SORML T4 WR 2 M2 A8 AT R I SORHL 745, B SCPAP\FRIR R A
RHLFA\
print ("hello \\")
Bt
hello \
B U T T ROR BRI W AAF, bl 74, e R “HIRAT”, \n &R “HATHR .
(ZLF
print('hello\tworld\n\n")
print (*haha')
Bt
Hello world
haha
print O BBIHILLRN N, vt 7L, aE SN i, WA e T A7,
I =AW 5 s g (e w0 ) W BLERIR 2 AT T AT . Python 2 A BIFERET 45
£57, B, A BUAEZAT 5 s B XAl il

RTINS “ATERT”,



print ("""Usage:\
thingy [OPTIONS]

-h Display this usage message
-H hostname Hostname to connect to

mwmwn

)
Bt -

Usage: thingy [OPTIONS]
-h Display this usage message
-H hostname Hostname to connect to

Bt o 3B 8 5 Frdo B RS AR AN S B, o AR Ll
BF Ve p. ) de:
print ("he\p")
i
he\p
2. JRIAFFFER (raw)
I S AR e S, I D o RO T, e MBS
FRFH, SR SRR B 2 o T
print (r'hello\t\tworld\n') # \t F\n EHNLRMAE N PR
print ("hello\t\tworld\n')
v

hello\t\tworld\n
hello world

433 #yl

FRE R IR FRFHAT —AE R NER, 55 1T AR N2 0, 35 2 MR AR 1, L
WMSHE. W LOE IR s AT (107 745 H P K A
word = 'Python'
print (word[0])
print(word[5])
print (type(word[0])) # NFEFHLE—NFERH
B«

P
n
<class 'str'>

HE MARANREE IV, WK n RS — PRI M AR n-1, WUERADE L n-1 10 R hRat
ot fl:
print (word[6])

YL S

IndexError Traceback (most recent call last)
<ipython-input-21-7c3e69df5e88> in <module> ()
-——-> 1 print (word[6])

IndexError: string index out of range

HEE ke e S
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FRFEBRI N AR DS s, Kb i — N ER M R AR g -1, RIECE AR N bR
-2, ..., MKUESEHE.

print (word[-1], end
print (word[-2], end
print(word[—6],end

fath -

n oP
FA4FH python RN FRERT M) R RN 4-2 Fiors.

% 4-2 FFE python BIE AN F R R H T ER

I
N2

I
N7

y t h o n
1 2 3 4 5
-6 -5 —4 -3 -2 -1

434 Yl

A list —FF, ABCT LU S ARG R AN TARF, 0] LU A MR GRS R AR H R AR) Vi i
IS P ARVEELL I — R, JFRIPBZEE PRGN AP R XM R E P ARt g A
7 BV AT R R TR T7 AP (slicing)

R str 27 H, DR ERAER T

str[start:end:step]

RIEF R —NEE start AL B FAHEAEE end A7 F 1, AT step IASLETT R ) —
T start BRIACKH 0, end BRUAE S — PR F—AMIE, step BRIAE 1.

print (word[0:2])

print (word[2:5])

print (word[:2])

print (word[2:])

print (word[:-2])

[-3:1)

[:])  #RRIBUEA 1T A

print (word
print (word

vt
Py
tho
Py
thon
Pyth
hon
Python

4.3.5 PR Az

list X Gl MBI, RIVAT LUB I M AR (1), B Tist (K77 7m0 B s UE oA list X4
IR T str A7 HROR GO AN AT AR, RIANATB SR o 46T -

TypeError Traceback (most recent call last)
<ipython-input-27-1lce2af98efe6> in <module>()



TypeError: 'str' object does not support item assignment

TR LTI LU del A bR ) o 451l -

del s

HAEMIBRFEA PR NS, AREMIBR AT 5 P SN F4F,  BU AR A B SR i
s = 'hello'
del s[2]

43.6 WM
A list —#f, FTRUH in AW — N FRHREAE D PR R A il

s= 'hello'
print(*h' in s)
print("H' in s)

s .
True
False

Al list —#F, ATRUA] for iy GEAXYS ) — AN 4F d oP R4 . B
s= 'hello, world'
count = 0
for ¢ in s:
if(c =— "17):
count += 1
print (count)

it
3

4.3.7  WERBON AR

He2s ek £ enumerate O 3& [0 —/ MU & FTATCHE I (R4 {H5) [ enumerate X%, 1] LK enumerate
X REAERA list MBI —AFIE . Blan:
str = 'hello'
list enumerate = list(enumerate(str))
print (enumerate(str))
print(list_enumerate)
for index,value in enumerate(str):
print (index, value)

vt -

<enumerate object at 0x000001B9A1E291B0>
(o, 'n"), @, 'ey, (2, '1v), 3, '1), 4, 'o")]
0 h
1
2
3

O O

4
B Tem O AR [ — AN 44 ER TN

print(len('hello"'))

print (len('hello\tworld"')) #\t ¥ XF4F, Bk A5, Jrlfb iz 11

HEE ke e S
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fath -

5
11

438 FRFHINDIIL

B A B A7 A T DUTTRREG 20 len O 53 E MR, W AT R print O fyth P4 RN A . 5
Sh, FAFHAE N — AN EEERE, IR E TSR B B R (RO ), IXEETE i
e L NEERE PO SIS TP
B, A EA—AE upper O (535, 25 I0R Pl ASRE 54 8 b 1 7B RS B
NI R
s = 'hello'

ret = s.upper()
print (s, ret)

vt -
hello HELLO

AT lower () J7 33 [F]—ANKE 745 H 10 7 BEFE 0 /N BRI P4 R

140 1. ﬂHIHZ%"_H:ﬁE%H—f'? (Istrip 0 I"Stl’ip R strip 0)
Istrip O « rstrip O A1 strip O 73 75 T B ER45 58 A (0 2200 A R 22 I A7 B2 1R 4 o
il 4«
s2 =" hello, world !

print ("#', s2.1strip(,'#")
print("#', s2.rstrip(,'#")
print ("#', s2.strip(Q,'#")

fath -

# hello, world #
# hello, world #
# hello, world #

2. 57&El(split())
split ) 35 € 7 BRAEA 45 R AT 203, JLiEvEA& R R
split (sep=None, max=-1)
sep JEAMHIAE, MUK, max FRBAA IV, AT maxck] A 4EI0F R . max 0
BRAIMER-1, R EIRBIEAA RS %5 BB G R s A2 . il

s = 'hello world'
print (s.split())
s = 'hello,world'

print(s.split())

print(s.split (', ")) #f&E /0 MRATar
s = r'https:\\a.hwdong.com'
print ((s.split('.",1)) )

Bt

['hello', 'world']
["hello,world']

['hello', 'world']
['http:\\a', 'hwdong.com']



3. E#(oin())
join () 5L B EVEME AN T -
str.join(sequence)

B FAF R ste A1 sequence KA TAT 5 o 127 PRIR [MERR SR (F0BE 745 h o -

availability = ["Monday", "Wednesday", "Friday", "Saturday"]
result = " - ".join(availability) #MH" - "i&# availability TP
print (result)

Bt

Monday - Wednesday - Friday - Saturday

4. i (replace())
replace () J7iEEEAE W T
replace(old, new [, max])
P17 H P ULAD old 1M1 B B N AT new, WIHFEE max, W2 max K. %774IR
(Bl —ANFr - F . il
string = 'hello world, hello world, hello world'
string.replace('wor', 'woo',2)
v

'hello woold, hello woold, hello world'
5. &# (find ) #1 index ()
find () 1 index () J7¥E B2 X

find(str, beg=0 end=len(string))
index(str, beg=0, end=len(string))

XN THERS AL FAT R P AR B AFAEVL I AT R I str A3 . H1, beg A1 end 730 s
AT RGN B o AR AR, R PIVCRC AT 7~ A A R, W find O J7
WEIRIE-1, 1M index () 7%t —A value error [R5 o

A, A PR T T N s 5 R S T ) A R A AEVE L) 1 R, 2k

rfind(str, beg=0 end=len(string))
rindex(str, beg=0, end=len(string))

Biln:

string = 'hello world, hello world'

result = string.index('world")
print ("FHES[:", result)
result = string.rindex('world')
print ("FHRT[:", result)

vt
FHEL: 6
THE: 19

find ) HLAEH 74575, 1M index O 142 list.tuple 2R (1) J772%,
6. FERHITHE (count())
count () J7 VB R

HEE ke e S
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count (str, beg= 0,end=len(string))

AT T beg A end S [l HL I st H3 IR IREL. 9
s3= 'hello world, hello world,hello world'

print(s3.count ("wor"))
print(s3.count ("wor',8)) #MEH 9 NFRIEHGHS

fath -

3
2

7. &1k format())
N PR B IR AT S Python (19 XUR :

name = "LiPing"

where= 'shanghai'

work in = name + "fE" + where+"T{E! "
print(work_in)

fath -

LiPing fE shanghai LAE!

Python [ str RAAT—NEELF PR A “A%XAL” vk format () o 1401

work in = "{} fE{} TAE! ".format(name, where)
print(work_in)

i

LiPing 7E shanghai L{E!
format O 7 VEE XN — NS HARF IR, S EUES format O J7 V2B 24T {) o
format () 7 VAT DA RF Y, 3 m] DA LA S B B . ol

age = 28

work in = "{} fE{} TAET {}4E".format (name, where, age)
print(work in)

s -
LiPing 7E shanghai TAET 28 4
HIEAE R H—#F, format O J7V2w] LRGN B 28, BB KRBT 2H5E. SR ()

HATLIRESHNALE . 247 Billn:

#BRNLESE: KRS IR () AT AAT

print("Hello {}, your balance is {}.".format("Li", 70.5))

HE SR

print ("Hello {0}, your balance is {1}.".format("Li", 70.5))

R SH

print ("Hello {name}, your balance is {score}.".format (name="Li", score=70.5))
HEEGSH

print("Hello {0}, your balance is {score}.".format("Li", score=70.5))

Bt

Hello Li, your balance is 70.5.
Hello Li, your balance is 70.5.
Hello Li, your balance is 70.5.
Hello Li, your balance is 70.5.

AR A A TPk, Ja iR — 2874, dnad Rond il RERIR AR, of RO I A



o by o x AR KR R \ERIAT N il

print ("The number is:{:d}".format(123))
print("The float number is:{:f}".format(123.4567898))
print ("bin: {0:b}, oct: {0:0}, hex: {0:x}".format(12))

i -

The number is:123
The float number i1s:123.456790
bin: 1100, oct: 14, hex: c

A LU 4R BUE M 98 BT 7e. flan:

T 8 M a5 /N T

print ("{:5d}".format (12))

0 HH 5 B IR SO A

print ("{:2d}". format (1234))

HF MBI . K

print ("{:8.3f}".format(12.23))
FARN N . IR 0

print (" {:05d}".format (12))

i RBUR A 0

print ("{:08.3f}".format(12.2346))

Bt .
12
1234
12.230
00012
0012.235

EPTPTFHREX TR, <o > AMPRIEORAX TR AR PR TE,  m=RomoiifiliE, i

5k TR A il
# BT
print ("{:5d}".format (12))
# VF RUBCR R 5T
print("{:710.3f}".format (12.2345))
# BHCEXSE, Ao
print("{:<O5d}".format(12x
VT B R 5
print ("{:=8.3f}".format(-12.23))
A5, H*dHEAR

print("{:*A8}".format("cat"»

Bt
12
12.235
12000
- 12.230
**Cat***

M

format () 75938 ] DAL dict (7 4) S5, BN 21 “fR S 80013 7 75 508 diet Pk — 0

B Z T . Bl
person = {'age': 23, 'name': 'LiPing'}
print ("{name}'s age is: {age}".format (**person))

fath -

LiPing's age is: 23

HEE ke e S
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8. str() #arepr()
BHANWREEWA TR str OF1 repr O 40 HIR [H1E A B3 -4 6B AR 28 N R 7
FIFfF . Bildn:

s = 'hello!
s.__str__o

Hr

'hello!'
PAT:

s.gﬁreprgio
.

" lhellol"

F print O & str O repr O HIMH:

print(s. str ()
print(s. repr ()

B th -

hello
'hello'

SHRIIE, _str QRPN TR HRAGT, __repr O AEHLE AR TAT H A G
.
1£ fromat () J7iEH s str () A repr O APREERE RS s Altre Il

"{0!r}M{0!s}".format (*hello') # O XN 1 4S5

Bt

"'hello'M hello"

€ 24

o FHERAFUTHFI, BNFHARLE—TAF, TR TARHE FAFRATE TR
b BAE, TR for AR B HF 69 F 4.

® FHETUAMET 5. W3 FREANF| T AT, HWHRFAFZAELFH, 4o\r. .\t
\\, Python P | raw F 45 % & & %,

® FHE I HFin. +. *FEFAF,

® FIFERAT 4R,

O TN B RIRFAFE str RA &7 ikt FAF S HATRAE. Blde, str 69 format () 7 75 7T VA
St A B AT EAAE KA, A —AFTOFFE.

44 7A

44.1 @5k tuple X%

1. JT4H (tuple)

TG (tuple) S A list ZALU—ANE 41, H tuple SEAN AR CRAMETH0 (1), 1M list A% 2 15
SR G, MHER . B0 .



QAo (tuple) WRINTTEE, KA ETE S BT X 5 5 B il

t = ("alpha", "delta", "omega")
print (t)

Bt

("alpha', 'delta', 'omega')

A list —Ff, tuple X ZRMTTHRBITT LIAE], FTEAAE list, tuple S5 RPN 2 54

t = ("alpha",2,3.14,[5, 'hello'], ("delta", "omega"))

QRS AR tuple I, WAAEXANICRIE TN —MNES,, FUWHAZ A tuple. FIU1:

t7 = (3,) # X&E—1 tuple
t8 = (3) # EXARE— tuple
print (type(t7))
print (type(t8))

Bt

<class 'tuple'>
<class 'int'>

PR AR A RS 5 ae BEE—A tuple. 71201
t9 = 2, 'hello',3.14
print (type(t9))

i -

<class 'tuple'>
2. F&E&E] tuple O 132 tuple X5
LR EC] DA P2 S B B AR B O T “Rls N 27, BAEABE 5 =A),
T —Jcd (tuple) o
AR AT H . list X% tuple SR EFEAEL BREL tuple O, AIEE— tuple X4

tl = tuple('hello')
print(t1)
t2 = tuple([2,5,8]) #HEW— 1ist X%
print (£2)
t3 = tuple((3,6,9)) #EW— tuple W%
print(t3)
t4 = tuple([x * 2 for x in range(l, 10)]) #¥& “HIRMAIT" P74EK 1ist X5
print (t4)
t5 = tuple(range(l, 10)) #range RRE=E—PAERANH
#HAEE 1 2 10 Z A R L 10)

print(t5)

t6 = tuple(i for i in (1,2,3)) #tuple () ATHI— M

print (t6)

t7 = (4 for i in (1,2,3)) #/°4ERRE AR generator X4, MAZE— tuple X%
print (£7)

LT p
("h', 'e', '1', '1', 'o")
(2, 5, 8)

(3, 6, 9)

(2, 4, 6, 8, 10, 12, 14, 16, 18)

(1, 2, 3, 4, 5, 6, 7, 8, 9)

(1, 2, 3)

<generator object <genexpr> at 0x0000023733195BF8>

H

HEE ke e S
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3. tuple f#%f (tuple unpacking)
tuple 1] LL—R RIS A Z AN RIRAE, XN tuple fEd .

x,v,z = (2,'hello',3.14)

print (x,end="' ')

print(y,end=' )

print (z,end="' ')
Fr:

2 hello 3.14

AR A4 tuple IG5 Tk ty, By AT US40 R B
X,y,z = 2,'hello',3.14
print (x,end="' ')
print(y,end=" ")
print(z,end="' ')

Fe i AR AN EORIAT A 1) tuple TR TC AN —FE . D
X,¥,2 = 2,"'hello’

77 “not enough values to unpack (KA £ H IKE A T-fif3) 7 1) ValueError ({HA %) :
146  TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTOo

ValueError Traceback (most recent call last)

<ipython-input-27-080661945d81> in <module> ()
-——> 1 x,y,z = 2, 'hello’
ValueError: not enough values to unpack (expected 3, got 2)

442 syl
AT DURL I FARB BRI tuple 0 RAATRE R A HRAE. Bl

t = ("alpha",2,3.14,[5, 'hello'], ("delta", "omega"))
print(t[-1])
print(t[1:4])
print(t[:—lﬁ

B th -

("delta', 'omega')
(2, 3.14, [5, 'hello'])
("alpha', 2, 3.14, [5, 'hello'])

443 tuple JEA NI AEH

1. tuple 2R ZHY
Ml str P47 —FF, SRR FARME I tuple XTZHPIICER. HI40:

t = (2,5,8)
t[0] = 5

PE “tuple XGRS B TC R IAE " 1) TypeError GRIYER) «

TypeError Traceback (most recent call last)

<ipython-input-6-adf0143216c3> in <module> ()
1t=1(2,5,8

-——=> 2 t[0] = 5



TypeError: 'tuple' object does not support item assignment
FTLAH] del MIERTE 1R tuple XS (1A, bz G5 V. it
del t
ABEBEE A tuple X ZUEHE, AREBBIMEANTTRIME, FETTRMERR BSR4
51, 42k tuple "PREATCHR SN T — MBS &, W BHESCE I - %, REEATT
RBAG ALK Fl:

a = (2,3.14, 'hello"', [5,6, 'world'])
for e in a:

print(id(e),end = ' ")
af31[0]= 13 # al314RMA 1ist X [5,6, 'world' ] ERAMEEH
al3].append(8)
print ()
print (a)
for e in a:
print (id(e),end = ' ")
B .

1767534080 2226147878400 2226148698072 2226130946440
(2, 3.14, 'hello', [13, 6, 'world', 81)
1767534080 2226147878400 2226148698072 2226130946440

tuple [NICE AN R M5, WHE 4-2 Fios.

a a

o] o]
o314 o 3.14
o] o Lot —[wr]
° ([ ] 5 ® [ ] 13
° 6 ° 6
oot ] ool —~[ow]
bl g IE

Kl 42 tuple HITCESEN G511
ALLER], tuple X% a (A TCE e 1Y id (o) HFBRA AR, B a IAEAN JC 5 A T 50 202,
Wt a RS AU, B2 4 AN uiET M list X5, % list X 5N[5,6,'world & 24

N[13, 6, 'world', 8]
WR—ATCEIR N ZA IS, AR SOX MRS FHIAEIE S 3 o5
(1545 Hi "hello':
al2]1[01="A"  # al2]3RMIFHFERNS "hello e AATHAE T
FEAET “str X RANCRFIRE” 1¥) TypeError CRAYAEIR) «

TypeError Traceback (most recent call last)
<ipython-input-15-d54681727fcb> in <module> ()
-—==> 1 a[2][0]="A" # al2]1fRMMTATHENER hello RAFEHH

TypeError: 'str' object does not support item assignment
2. +FNSEA
Ml sty list —#F, ATLUHHZSFAFHHENAS tuple X5, 11 * IS5FTH T EK tuple X% . #ill:

€ = <11213> +<516I7>

HEE ke e S

147
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print (t)

t = (1,2,3)*3

print (t)
Bt

@, 2, 3, 5, 6, I
(1, 2, 3, 1, 2, 3, 1, 2, 3)

3. MRAIEESK in #0 notin
Al stry list —FF, BEAT in A not in 73 5 TR —ANICEREE “487 B “AAE” —> tuple Xf
%%c 15“&[]:
t = (2,3.14, 'hello', [5,6])

print(3.14 in t)
print (3 not in t)

fath -

True
True

4. forigJf tuple
148 F sty list —#F, TR for...in 8 )5— tuple X% . #il:

for name in ('Zhang', 'Wang'):
print("Hello,",name)

Bt -
Hello, Zhang
Hello, Wang

444 JWEEEOT tuple $ff
AT LUT I B (max O+ min O« sum () 28) 56— tuple X HEATHERAE. filt:

t= (23,19,2,50,11)
if 19 in t:
print('19 is in tuple t')
print('max,min and sum of tuple t is:',max(t),min(t),sum(tﬁ

for e in t:
print(e,end="' ")
print ()

print (2*t)

t2= tuple(range (3,10, 2)) #t2 = (3, 5, 7, 9)
print (£2)

print (t+t2)

Bt .
19 is in tuple t
max,min and sum of tuple t is: 50 2 105
23 19 2 50 11

(23,19,2,50,11,23,19,2,50,11)
(3,5,7,9)
(23, 19, 2, 50, 11, 3, 5, 7, 9)

4.4.5 tuple Wik
tuple [FIFEA 24071k, W count O AR T A TCEHIL T 2 /DK, index O J5 ik TR A



HATCRI M hr. Billn:
t = (lpl,lyl,ltl’lhl,lol,lnllltl’)
# count: FHEAITCEHMIM T 2K

print(t.count("t'),end = ' ")

# Index: REIFEANTTEN MR

print(t.index('y'),end = ' ")
vt -

21

- +

® 4 tuple Foxt £ TUAARFES . RN E LA tuple ). AL M X A4 22 tuple *F %,
A2 5T AR REAT XAE A tuple () 69 % A %R T A2 tuple 4 %.

® [T list, tuple ¥ £ AR5,

® xt list 6948AF K35 T A T tuple. #lde, TAREFAFFF—AREANTE; AR EFA

in #= notin; FbAIEFAF; +FeE HAF; for A, AAEHE max (). min(). sum(); tuple
e B H ik, 4o count(). index () & .

N|45 &&

Rty (set) LA R TR AR W LA set Z1E—A List, HFER W LA .

® sct RTTREAMF, Prildoikilad Fhrvi P IeER, Ee DA MER SR

£

® sct PARVFIIEE M IuER. Bk, wTLAAI set X list 8 tuple H 0 H L (LR E

HILH)

® LUK set PATHCY LR A8 Z= . WRRZESFIEE.

UERANE BT R WA Al AT %) 18, BT LA FE T set AURF List SRAFAH A TR . BN
set (K SEOUEARIE— D ICR AT — DS A (WA i, ARHC I B k) SKAfl e o2 )
WAEAEAEHBIETR, AT AT DA AR X AW A M B Il XNl e 3, B MK IR E IS 2,
AR DUAE I TR SRR EEAE O (1), R TSI A bk st e 7 B B AN iR

45.1 @4 set ¥4
KB g, BT B e B — WS G H, Bl T A set W% il

s = {2, 3.14, 'hello'}

type (s)
vt -
set
LI EBIUE “FIHEF5H (hashable) 7, list KT G EANTIGA, KULES R AGERE list
Xﬂ_%o 15“&[]:

s2 = {[2,3.14], 'hello'}
7= “unhashable type: 'list' (AN BERG AT 2R AL Tist) 7 1] TypeError CRALAS %) «

TypeError Traceback (most recent call last)

<ipython-input-4-da76fe391clf> in <module>()
-———> 1 s2 = {[2,3.14], 'hello"}

HEE ke e S
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TypeError: unhashable type: 'list'

FIN B RRE list O~ tuple O AT 43 A H T-EI%E list. tuple X% —FF, WrT LU N E BT set O G172
set A%, HSHOTLJE A list tuples FRFH . J3—A set Xf Gl A n A 4 .
PR R set O /EHTT—A list X % .
sl = set([2,5,8]) #set OB list X%

print(sl)

type (s1)
Bt

{8, 2, 5}

set

set BREAEH T tuple X%, filn:
s2 = set((3,6,9) #set QB tuple X%

print (s2)
type (s2)
vt -
{9, 3, 6}
150 set

set BREEHT T > set W R FAF 0 S il

s3 = set({1,4,7}) #set OB set X%
s4 = set('python') #set O str X%
print(s3)
print (s4)

vt -
{1, 4, 7}

{'O" 'p" |n|’ 'h" 'y" 't'}
e, tn] CAgS RR K set O £ —A Tist T =X 440
s5 = set([x*2+1 for x in range(3, 9)1) #set QU A 1ist TR 1ist X%
print(s5)
s
{7, 9, 11, 13, 15, 17}
W B set RALBIM(ETER, W set & HBWLBRELE MR, Hiln:
s6 = {3,5,7,11,3,5,9}

print(s6)

s7 = set([7,11,2,7,8])
print (s7)
LT p
{3, 5, 7, 9, 11}
{8, 2, 11, 7}
B AN set KGN, AHEIG XA
es = {}
type (es)

Bt

dict



H4 5

KBy BRI A dict (7 ) 0 G IR — N set X4, IS 2T N B R H set O .

(ZLUE
es = set()
type(es)
Bt -
set

452 sJh set

% list. tuple. str Z5758%—FE, ATLUA] for EIAIE T set MBI FTAT 6. BHilt:

for e in s:
print(e, end= " ")
2 3.14 hello

453 JHMEEBO set 1

Al list. tuple —#F, AJLLHNEKE, Wlen() . max() .

%l

print(s7)

print (len(s7))
print(min(s7))
print (max(s7))
print (sum(s7))
print (id(s7))

B«
{8, 2, 11, 7}
4
2
11
28
2859915094504

454 setWyliik

AILAH set 2RI JTIEX] set A GRAAT AL . 5140

s8 = {'python','hello','world','d\E'}

print(s8)
print (1d(s8))

s8.add(3.14)
print(s8)
print(id(s8))

#H add O 7 n—"04%

min ()« sum () Z54} set X 5B THAE .

s8.remove ("hello') #H remove O J7¥EMIEE— A5

print (s8)

i -

{'python', 'hello', '"/hA"',

2859932459752

{3.14, '"/MA', 'hello', 'world',

2859932459752

{3.14, 'd\E', 'world', 'python'}

Hodr, F add O 77yt %, i remove O J7 v MHBR— /4% . WK IEI ] remove O 755 M5

A

HEE ke e S
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s8.remove (2)

M7= KeyError 5

B

KeyError Traceback (most recent call last)

<ipython-input-24-2c876338ee3a> in <module>()
-——-> 1 s8.remove(2)
KeyError: 2

WRAAE remove O ik 7%, WL discard O /774X remove () /5. H discard ()
TR — NAAEERER, A H . Flhn:
s8.discard(2)
LU update O) F732— RN INZME. update O T7EMNSHOE— MBS, W0 list. tuple. str
SERAIN G, il
s9 = {1,2,3}
s9.update('hello")
print (s9)
s9.update([23,171)
152 print(s@
s
{l’ 2’ 3’ 'O', 'e" 'l" 'h'}
{1, 2, 3, 'o', 'e', 17, '1', 'h', 23}
WL ER—A set RMPrATeE, Wnf LA clear O k. #ilun:

s9.clear()
print (s9)

Bt -
set ()
issubset () J7VAH issuperset ) 772 0] LUHIRAINT—> set M RERIEG BT 2E T A set M E
TR TR .
R At B IOTEE, A B AUE A IS, RZIMR. Billn:
A {1,2,3}
B {1,2,3,4,5}
print (A.issubset (B))
print (B.issuperset (a))
print (B.issubset (a))

s -
True
True
False

isdisjoint ) 77 VA FHIWTANES A2, AW NMES AL B, N A&B 2 ESES
I, A.isdisjoint (B) F{E A & True. it
print(A.isdisjoint (B))
C = {4,5}
print(a.isdisjoint(C))
ik«
False
True



4.5.5 set BRI
A USSR ELAS B set W B R IAE G 6 HAT AR BOBAE S R . filln:

print (A<B) # A& BMITHEG?
print (B>A) # B & A 42
print (A>B)

Bt

True
True
False

==H=1] LL7p 5 ISR BT A set RIREE ST T34k, bf>=mli<="Fa HATth T LI 2
RO . il
c ={1,2,3}
print (A==B)
print (a==C)
print(a!=B)
print (A!=C)
print (A<=B)
print (A>=B) 153

fath -

False
True
True
False
True
False

in A1 not in 1] LA A ISR AR —AMESE TE—A set MRS L. #il:
if 3 in A:
print('3 in set A')

HEE ke e S

if 6 not in A:
print ("6 not in set A')

Bt

3 in set A
6 not in set A

4.5.6 set WAEABR OF, %8, W)
(DI85 LGl set 1) union () 777k, W] DUE BGEEARF | 1785 . #ilU

A= {1,2,3}

B = {4,5,6}

C = A.union(B) # ST
print (a)

print (C)

D = A|B

print (D)

fath -

{1, 2, 3}
{1, 2, 3, 4, 5, 6}
{1, 2,
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Q) B nfPUET set [ intersection () 771k, W] LA BEHFF&HAITALIEH .. Flh0:
A= {1,2,3,4}

B = {4,5,6}
C = A.intersection(B)
D = A&B
print(c)
print (D)
s .

{4}
{4}

(3) iz nILUE set B difference O 775, U n] LLUEWIRIZE R T 225 6l
A= {1,2,3,4}
B {4,5,6}
C A.difference (B)
D A-B
print(c)
print (D)

i -

{1, 2, 3}
{1, 2, 3}

(4) MRz ARG TR ZE S LA PN E S I —MES HILE A SRS . il
A= {1,234} ,B= {3,456}, W AFIB FIRFER{1,2,56}
ALl set 1) symmetric_difference () 757%, ] DL 0 FR 2218 FAFAEAT R FR 2218 55 45 0

A= {1,2,3,4}
B = {3,4,5,6}
C = A.symmetric difference(B)

D =A"B

print (c)

print (D)
Bt

{1, 2, 5, 6}
{1, 2, 5, 6}

\ =L

N

® sct(B)RAFNAELAAZNERER., EOFPHAZTERINFZS, TAHHE LA TG
VER T set 3+ %

® AREMNE, TA infenotin 7AREALELLGEELSZ. TAH forﬂ%ﬂ@fﬁ—iﬁt‘i’éﬁm?

O if set dF R T HATHF LaGiF. K. £ SHAREFEBH. THIBEZE I/ (<. > =%F) k&g
A set X A KA,

® A A E HBHK set &9 7 iEA set dF FATIRAE. Flde, FHHE sum () KA, add () F= remove ()
Z kAT MIRE S, update O T ARAn | AR E AT £

46 =H

I (dict) A2 —Fhum i B A7 fi B AR AP R T, 2 —A “Bl—{H (key-value) ” LS n] AR 2%

TR, RN I SEAME 2 B B S BRIT, AR ZRAE S | BRI, AT



P BN AR AEAERS 5 (o AR SR

{keyl : valuel, key2 : value2,... } %g

A dict MBALE B AT, SO (X (8 (key) JEME— (1, I FLIE AT DUHIA 7 50052 %
AR . K, JEREE (key) 57 H HAAE AL, T DL ED AR BIAH N (8, Rk, AT set — s
FE, dict HA AR BRI 2 R . il

461 QIEEFIRS
LA RE S (0 WEREL dict O« IR0 —AS dict X5, il 4n:

# A dict A5

d= {}

dl = dict()

#H B HILAEN dict XS

dl = {'ZF':78.5, "skMir:80, &I :90)

d2 = {'Z¥': 78.5, 1: [2, 4, 31} #key WERT L4553 4 m] U2 HEEL

#H PR dict O BB A WILAEN dict X5

d3 = dict({'Z¥': 78.5, 1: [2, 4, 31}) #EBAAEN—A dict WH

d4 = dict(LiPing =78.5, #Kfi= [2, 4, 3])  #LMCCEFSHAEHRE 155

#H AR HT B dict B

d5 = {x: x**3 for x in range(5)}

print (d)

print (d1)

print(d2)

print (d3)

print(d4)

print(d5)
s

{}

{("ZFr: 78.5, 'ikfh': 80, 'RXPU': 90}
('Z=Fr: 78,5, 1: [2, 4, 31}

("ZFr: 7805, 1: [2, 4, 3])
{'LiPing': 78.5, 'skffi': [2, 4, 31}
{0: 0, 1: 1, 2: 8, 3: 27, 4: 064}

A dict O Mg dict T £, JoRAEMR AT AU BAE, N3 KA F IR —NA A4
PR R A R A K, 4o

d6 = dict('LiPing'='John") #'LiPing' A& RIERX
d7 = dict(1= [2, 4, 3]) #1 2Rk
FE T R

File "<ipython-input-41-35462deb4cc5>", line 1
d6 = dict('LiPing'='John"') # 'LiPing' R NRIAR

SyntaxError: keyword can't be an expression

%4, fromkeys () 77 kAT AR T2 dict #F %, HAEX 4T

dict.fromkeys (iterable, value=None)

H P, iterable B4ETEARAT £, M value £ TR ALK, R F4Ext Ma9d, ZKIAMAAH None. X
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A 7 X249 dict X R PTA 42 2 49 1EARZ — 49, e

keys = ('python', 1)

d = dict.fromkeys (keys) # AP AN A4 " python ' Al 1 (1) dict X4
print (d)
d2 = dict.fromkeys(keys, 'hello') #&FMEEN M IRMEERIAESE hello"
print (d2)
i

{'python': None, 1: None}
{'python': 'hello', 1: 'hello'}

4.6.2 FRINHEAINL
IR R T OE T TR AR, KesEAE N, DS 2 WY e il

d= {'ZF': 78.5, 1: [2, 4, 3]}
print(@['ZF'])

print(d[lﬁ

78.5

[2, 4, 3]

HAURATFAEIXAGE, W R FRis HAF It Mt KeyError . #1401

print(d[2])
;o4 KeyError fiR:

156

KeyError Traceback (most recent call last)

<ipython-input-44-c8f93a31d4a2> in <module>()
-—--> 1 print(d[2])
KeyError: 2

h TR ARG, B nT DU get O JrEAE R AR AT 149 B AN R RME, W B XA
B, R ENZERECE 2 NS ECE PV ERNE . -
D.get(k[,d])
U k 7E dict X% D oh, MR DKJAIME: A0, RIS d 19fE, 2AN None. HIi:

d= {'ZF': 78.5, 1: [2, 4, 3]}
print (d.get ("ZF"))
print(d.get (2, 'BRIAME "))

Bt .
78.5
BRIAE

4.6.3 il T hsdA SR — A B

AT D R AR g N B AN .
d= {'"ZF': 78.5, 1: [2, 4, 3]}

dr'z=r1= ('%r,23) # 5N
print (d)
dr' k1= (&, 32) FREAAEAE, S AGET IR BE - B
print (d)
s .

UFEE (B, 23, 1: (2, 4, 3])



{('ZFFr. ("5, 23), 1: [2, 4, 3], "B (&', 32))

g \ A
4.64 FHASEH AR update O J5ik %
update () 77724 ] LA A BB — el 2 AN . - ?;E—
d = ("ZFFE 8.5 Far
d.update ({"Z=F': ("B, 23)}) T
print (d)
d.update(dict ({"Z=F': 90})) #HEH—> dict X5
print (d)
d.update (&FF= ("%4', 21)) PR
print (d)
d.update({ 'python': 3.14}) OSSN, U BT -
print (d)
d.update({'python': 60,'C':90}) #A] D3 22 AN - T SR R add N
print(d)
vt
CHT OB, 23))
{"ZF: 90}
{EF (A, 21)) 157

(*# . ("%, 21), 'python': 3.14})
{("Z=Fr: (%4, 21), 'python': 60, 'C': 90}

4.6.5 MHBREER

" LU del O 5% pop O 75 32 MH B — N B6s 2 1R B~ 068, Herb pop () 759225 R [ 45 M 55 1) B
INAIRE =R R IR

d= {"#%': 78.5, 1: [2, 4, 3], 'python': 60}

del d['ZF'] #MER key A " 4 T 1 EE - (D0
print (d)
d.pop (1) HHER key A 1 B (EXT
print (d)

i

{1: [2, 4, 3], 'python': 60}
{'python': 60}

WERMIERAAAE R, WS B DR . -

del d[2]
72E KeyError (B4 R) «
KeyError Traceback (most recent call last)

<ipython-input-62-31e076elb505> in <module> ()
-——=> 1 del d[2]
KeyError: 2

"l LU clear O J7 iR —> dict " TA AOBEED0S . Bt

d = {'Z¥F':78.5, "7kffi':80}
d.clear()
print (d)
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ik -
()

4.6.6 ARWPIATHE, PrAVE. PrAvEEE

4 dict 1) keys O values O« items O 535 0] 73l [Hl—A™ dict X R A rA(E. i
SRR PR T IE AR 52
di =N R R 2) At e ST
print(d.keys())
print(d.values())
print(d.items())

Bt .
dict keys(['a', 'b', 'c'])
dict values([1, 2, 3])
dict items([('a', 1), ('b', 2), ('c', 3)1)

4.6.7 wPhPATHE, POATE. PrATEEE

H for...in PFR AT —A dict X G R, 8087 keys O+ values () 8% items () J775IR M) )
158 ) G, (H B IS4
print ("R : ")
for key in d:
print(key,end = ', ")
print Oprint ("IEJIEEANEE: 1)
for key in d.keys():

print (key,end = ', ")
print ()

print ("EWHEEANME: ")

for value in d.values():
print (value,end = ', ")

print ()

print (" JREAEEX: 1)
for key,value in d.items():
print (key,value,sep ='-"',end = "\t' )

i -
iy A«

a2,19,e,

i [ A
a,5,e,

i [ A
1,2,3,

i [T AN B <
a-1 b-2 c-3

4.6.8 HIPE VM dict RfR

W B PREL len O AT AL dict XTRIOTCRANEL WERREL str O 1A dict M ZHEAD —ATHF
FEIR.

d = {"ZV': 78.5, 1: [2, 4, 3], 'python': 3.14}
print (len(d)) #H len O & if] dict %G GRIEX) N2



print (str(d) #str 02 A dict MRMFHFHER

fath -
3
{"Z=F': 78.5, 1: [2, 4, 3], 'python': 3.14})

4.6.9 A nf AR BIEE 4> dict
BRI dict () 38 T LUBRICA A ATARN 5, DABIEE—ANHT dict th 5, Hobs =l

new dict = dict(zip(keys, values))

Hr, keys. values SN IEACKTS (U listy tuples str X§5%) , dict O IRIFIGIEE dict 3%, Hill:
d = dict(zip((*a','b",'c"), [1,2,31))
print (d)

vt -

{'a': 1, 'b': 2, 'c': 3}
4.6.10  JH in f5:ll dict %f Gk R4 5 A4k
AT LU in A0 dict SO SHAVE, (BRI DR A 1 dict ¥ %eh.

d={'a':1,'b':2,'c':3}
print('a' in d)
print (3 not in d)

Bt .

True
True

€ 24

® &) dict x F A WA F & RAET (. WE R dict() . fromkeys ) ik FRAMAHTX.

® xfF—A dict A%, TARHEHAF[|3 update () 7 & T A B id4E (key) &), B8 MR, K
mLE.

® A Fikkeys() . values(). items() T AR RAF—A dict &F £ 89T A 42, PTAAE. PTA L
F. TAEARIF F L d 6942 (keys) . 1A (values) J4E/ET (key-values) .

® LA B B dict 495 E R A dict 2 £

® TV in AWM EMNMERZT A dict o R 2, (L REEMEAMER T A dict 2T FF .

| 4.7 F5EHES] Q-Learning BiE KB HERE

4.7.1 k>

Blas 2 S 7Ly M e o) AR s I Mg 2 2] o AR e >0 rp, RN REAH
AN ERIINE S, V2 IR E R ORI Oy 5221 D RE = (0 » FEP I x RFEARFIE,
M7y HOEIEME S, W R e S50 55 e il 2 — A SR g B oo > S il
Ao R VP2, WU BRI, 7336, PLEBIe. PSS T . ey
SRR FOE NP A A FEMURE T AlphaGo (B /R 4) ML . BRI, IS i vr
20 7 H e AN ) T AR A e s ) el Bl BT — R RS N R R AN IR (T
EED, WA, BT NEFRIATEh & S VRHLE N ATA T, RO+ E CIRES) 2 i

HEE ke e S

159
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A5 GREGIEIL) ERA —DIHE SR . W, 75 Pong WEkH, ABnT LA b 0 FAIAS)
SANEIAE, ARARME R S I 21 2 N 12 R AN B T3 BRI R o 5 24 IR LD B R U H
V2 —RINBSIETE R, ARMERNIE RS IR . IX SRS RN ) i) gt 75 FH B oAb~
T AR 3 5 R I AN W R AR SR 2 S R 1

stz 2], BAREEAN YR BB BRI IR S A bR 2S, (HOlH S5 21K AR5 R “ 2%
Jih”e BN, NZEESIER, SR — AN AW S ST R R, AR T R AE], W T
SRS . I IX LR AL, N B R B BT

Fhh, BRSNS (R ) TREE R KB RO AIREAS, Xl S — N R . FE
JW TR, X —NEPE. 5N )i, i i S NAS T, R
B RABANANBIA S, SR NI S R R B ), AT DU B 5 S ASRE g Y i) 1)
A, T HATERREEAR, RS ANRMEI SR, LB, Google A MHT—RIIFI/RiLTT
(AlphaZero) D4 584K H T oAb ), AT EN AT B A Rk B e Mk 2 /T 2 o8 e SRR
76 FE B RV . Google DeepMind A1 Facebook Al Research 253 Z T 5T ML) O 2085 5k 2 > - T-1F
2, BTSRRI ST A 0 1 2 3 4

WK 4-3 iR, 22— M ANMEERS R R4
WERR o XA —N R Rk 2% 3T 1, ALAs AN AEAT I ZIER AL

FRARESHARE, © LRI 252 1E (A 2%) é;%
I R, B4 TN 1, RIS 1,

LA ) 4 T B Ay 0: o34 T B3 S04, s 6 7
TRLEE A 1k 43 HLEBAT AT

SRALEE ST IRPRAS . R RS . B4 T LU /R AT R $ K d #2 (Markov Decision
Processes, MDP) K% . MDP "] LUHl—ATel (S. 4w By R)EoR.

® SEITAIREIES. plln, HLE AT NKIALE .

® AT aEINERES . B, HLE AR G2, . 7. k) shfE.

® P (s) BIREHRMAE, 4T MARE s FHZIRE FIZIME a BB —ARE s .

® y [0 1] I T, FoRANRELINS T AT S IR/

® RE—NSxA—RMRIRE, MR s TRIEE a Prog 2 Ea220m0.

MDP {RHFE AR N MEIRS s R, RI—AEE 0y, WTRELIER] F—AMK
A& AEsPRETRIANE q, WRLER T —MRE s, . R —HT, HEET
IR ZARE (BRI o Wi R B

a a as

PO G G G

FEVT PRI 50 s 50 . IO REHORILHIN REMEIT S age are ay .. P FIFRBEI R

CALJN”,  IX B SR IE R A IE T MAITLEIRES s H R IR il :
R(so,ao)+7R(s1,a1)+)/2R(s2,a2)+...

P HIR  y BRI B, WA LRI, WUIE B B DG A0 I 22 il s an SR
P LR, WG AR AR B L, e A TP AR py R ss A I A 25 e a2y Leies, )
VLA R 1 ok e k2 il 1 ok i 2,

A =N WIUEIRZS R AT RER IR Z AN RIshVEFE 41, Bt AaA s 20 19 H bR oA = 1)
qzig)é\)[j%m:
[R(sy,a)+ 7 R(sy,a,)+7* R(sy,a,) +...]

80580 >S15dy 5



k/«4:§n

=%

B Fofra] RE KPR ZSBIE P S IR 2 R 3HI 2E CYE84ED
policy GREZ) & — /MRASBIZMER AL 7:5 > 4 o RIS TEEARE s BRI 3)7E
ar Mla=7n(s). IREMPERELY " (s) ZAEKME 7 T HRZS s A PH5 5 305D -

Vi(s)=E

K AN [
AT s, K 1 4R T R IR B I 51 O B T2 (P
ST MM 7 (R 00 L JUR 8777 (Bellman Equations) :

V7 (s)= R(s)+7 ) P (W7 (s')
s'eS
Lo R (s) 5 MRAS R R0 SR (00 02 BRI
AT BUE X ARA O R, MERDRES 5 IR

V(s) =max V7" (s)

R(S09a0)+7R(Slsal)+}/2R(S2302)+"'|S0 :Ssﬂ-]

A CAUE R, XA R At A2 DR 2 5
V(s)= R(s)+maxy Y B, (W' (s")
“ s'eS
SESLITR NS 728 — 4
7' (s)=arg max Z;‘Pm ("W (s
BIfE—ANRA s K, &AM o, EEITE IMEPRITZNE R PR SRR
s, OIS 27 SRR BRI SIE a = 77 (s) BLBEADIRAS s MBI . S IX AN S m k2
AL SRS . B USRS R AR I E R L, EAERIRES s RPN A, W—ARES T RESI1E
ae APkl ZPM ("W () MEBRIIBIE ar L — AN A
s'eS

FIRA SRR, BKREN, YIFE AR R, (HIEAIILN Q-Learning 57

TR 25 SRS

472 Q-Learning 357k

1. Q-Learning &%

Q-Learning 522 —Fisk MDP o] @R S SRIG (1 770 AR MIRSHME, il
S CIRES . B E) I ER SRR Sens . BIH O (s,a) FRIRES s TRATENE a MIME, AR
JtE . X FEAERSN O, IR VUK 7R

0 (s,a)= R(s)+y max 0'(s",d'|s,a)

B O (s,a) & T P HR A R 82RE s FIAANEIE o IR O (s, a") fH I — N,
2 ymax O (s',a") 2.,

RS AT R IR AL —HE, T SRARIX AN e O (s,a) » Q-Learning Sl it — M LK)
U ZETEB TR HE T AR O (s,a) o

B AR 1 O (s, @) (5 A —NBENLRIUAAE (40 0) , AR5 F1 R T RS A A SRWT B O (s,a)
(I :

HEE ke e S
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0™ (s,a) = 0(s,a) +alr + y max , O(s",a") - O(s,a)]

Herb i) r ARRES s RIEDE a RIEHEEIN, r+ ymax ,O(s', a") i 5 2L IR 3B ME O(s', a')
PRI O (s,0) TN R, FHIXASTIIAN LR 5K O (s,a) R ZE r + y max , O(s',a") — O(s,a) K
HURES O (s,0) » M543 O (s,0) KB AIXA T RKIME  + y max,, O(s',a') « a 53, KR
PR S, HAE KW R R SR AME 7 + y max , O(s',a") FEd; HAE/ NSRS — fidEde. nTBLRE Rk
1) Q (s, a) Ml r+ymax, O(s',a") B HEEEEN ERIAN R,y 551 0" (s, @) SEITR N 2108,

Q-Learning 53258 AT RIEI —NRES s K, R5 R € AL IER—301E ay 42—
Jil ry FEIEPE R —ASFPIRES s, RJERYE FIREACA TR O(sg,a0) » FEM s R, R e 2228
ERE—NENME ap, 19— DK PR — A RIRE s, , ARG BB A A
O(s,ay) s ..., ENEFE—HITHEBRRLORE, WE—EENIRETA:

(S0580>1581,)5F5 555,52

BENERFHBFR episode () . HHTELILIRZ IR episode, O (s,a) A BEW S B &AL
0'(s,a) «

O-Learning 5L R T

WIHA (s, a)=0
Z X (41 200 X) episode:
WA episode ERHFE—MHARE s, PAT FIHIHITEH -
H & TRARLIEFE— a0 &
PRBIIAEE BRI (r, )
WHR s A EEEHORE, WHEH (s, a), s = s'; M, XK episode 4R
2. eREL

FE—AIRZS s T, SRR ERAE TR IENE a PIEFE—A> O (s,0) KIIBIE, DHMER LR
MRS, BRI, BUNTFAGIS, ATE (s,0) 1 O (s,0) IHEATIR B BAE, WERICRITARE, WK S
I 28 P R M BN SR P s K, AN RESR 2 42 R de SR o & DTARAR IS AU X D038 A —
RABIE, KRG OL N EBCAET O G, @) S NENENE a, (Ht 2 DU INIBER X BPLIE S — D ahft,
MITHRZARF B . B0, BE & =0.1, FRasLh 0.1 MR T W REsh e IE S — >l 4T
g, L 0.9 MR RIURESIE. & SRR LAEA ] CA RRAIERZ R Fn U 2 [0 XA
7o XA & MIF 2R o —HF, T3 ZERIG S Fr EUE S — NG e, 10 L2 2R A IG5,
FEIARL AR AN . D faj R L, R T R R E K & A o

473 Q-Learning %71 Python SZEY

Q- Learning S5 SEHUT LT /N EHs 4544«

& N OK, WHRITRRE s FIFTEIME a ) Q(s,a) ;5

o —NMHREH, MBI, MAERRE s PATHEIME o FEBMRGHE R
(r,s'is_timinal) , RO EFERG) v IEBIRHORES sv 2R EIA T ZEIRES.

O BATREAIRES s A — DML RALME MRS B R RN BIAE a BTt NI O (s,a) B, WE
FioR:

s: (QGs,a1), OGs,ar), O(s,as), ...)

MU — IR BT A SRR O (s,a) BB T — DM, IR R O K. Biltn, <M EK
55 1SRG s=0 XV O R AN

s=0: (<'s,0>, <'e'.0>)



45

HAEEANTCE<a, Q (s,a) >HHBNEX a F1 Q (s,0) IMERIER, WITCE<s,0>KRm s VE4 s ()
BB, MZsMEMINERIENA 0; JuRE<e,0>RpnahfEL e (NEEE) , MiZsERNERIEL
0,

FTAIRASI O RATMEAE s — NERMER P, RIS oK, Wk

((<',0>, <e0>), (<w,0>, <e,0>), (<w,0> <s,0>,
< 0>), (<w.,0>, <e.,0>), (<w,0> <s,0>))

SRR S AN PIRES GAERZRTE 5), nTRLH—A List S RAAEFTEREN 0 %, 1M
FANREN O R —A dict XGRA7AE, DL BEE” XTI “BIEL-E” KBRS 030

I O RN

O =1 {'s:0,'¢"0},{'"0,'e0},{"0,'s"0,'"e" -0}, {'w"0,'e":0},{'"0,'s":0}]

BEAARXS I list (1) dict BB E R TIXAMREM 0 £

B, FARA 1 IFPRAS KT R O A {'w":0,'e0}, H I 3 <w0>FR R NEL 2w (10 V5 3E)
MZE I EVILH A 0, TTHE<0>KRafER e (M), MiZERMEYILEN 0.

FAlh, v ARG ERLERE s BATSIE a IG5 2000 BB 5 r TR 2 FFTIR

i<s%

T: (T(spap), T(spars T(syas), ...)
RISk T A 1) (s,a) AT I BRI AR SR A L. P BB T(s,a0) 7T LARGIR N«
T(s,a): <s,ars™>
FFE B PRS A R T
T={(0,s):(5-1),(0,e):(1,0), (1,'w):(0,0),(1,'¢") : (2,0), (2,'s") : (6,1), (2,'w") : (1,0),
(2,¢):(3,0),(3,w):(2,0),(3,'¢): (4,0),(4,m):(3,0),(4,s): (7,-1) }

BN TCERR T AT Gs,0) PR 0 (r,s") 5 B (s,a,,8") o SR —A dict 76 (0,'s") : (5,-1) FoRLEIR
A0 HATEES, WS PERPRE 5 IF HA AN EBE -1,

R RN - ) Q-learning SEA I HARSIIL ., Mo

il % 4 buildQtable () F TR IXAS O K

% ) R X build Ttable O FH TR 40 IR MPIRES F RS R 2 RS G

iK% getenvieedback () MR IX AN FREEEIE 4544, IR [T A RT 1K CIRZS S BA4E) Ji5 (22 A
T—RE, USRS BIR R 2R

4B R EL choose action () K € S8k #— o 1E,

i ) R 51 randomstartstate () fEFF 46— episode I IEFE—NH AR E .

PR 40 Q Learning() /& Q-learning 5751 5L . bR 2L Q Learning() H — L AT T I £
MAX_EPISODES #FE&R B, A ERREF BT, H/eH K%L random_start_state () FALIERE—A>
HARRA, RERFIERZLRE, BHEE choose action ) EHF — a1k, R)5FIEIT 8
get env_feedback () 3 BIFABE St (B4 F—ANRES. F—MIREEE ML IR, iR
FASRE R N ELORE, R BGHPRESHBIER I O 14 q_target, HIZAE SR 4111 O i
W T = MRS RS, WHEAH U EPRE, 408 EiRid R, HBRIARAIRTS, 4iRiX
IR A B

# g Table

def build_Q_table(state_actions = None) :
0 = {}
if state actions == None:

Q= [ {'s':0,'e":0},{'w':0,'e":0},{'w':0,'s':0,'e':0},

HEE ke e S
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{'w':0,'e":0},{'w":0,"'s":0}]

else:
for actions in state_actions:
for action in actions:
action.append(0)

return Q

IR IR B AREHRE Sl 25 kR
def build T table(transit table = None,terminal states = None):
if transit table == None:
transit table = {(0,'s"):(5,-1),(0,'e"):(1,0),@1,'w"):(0,0),
(1,'e":(2,0),(2,'s"):(6,1),(2,'w"):(1,0),(2,'e"):(3,0),
(3,'w"):(2,0),(3,'e"):(4,0),(4,'w):(3,0),(4,'s"):(7,-1)})

if terminal states==None:

terminal states = {5,6,7}
return transit table,terminal states

def get_env_feedback(state, action,transit_table,terminal_states):
next state,reward = transititable[(state,action)]

is terminal = next state in terminal states

return next state,reward,is terminal

164 def choose action(state, Q,EPSILON=0.1):
action values = Q[state]
if random.random() < EPSILON

action name = random.choice(list(action values))

else:
max_elem = max(action values, key=action values.get)
action name = max elem[0]

return action name

import random
def random start state(size,terminal states):
while True: B
s = random.randint (0, size-1)
if s not in terminal states:

return s

def Q_Learning(Q,transit_table ,terminal states,
MAX_EPISODES = 15,EPSILON = 0.2,ALPHA = 0.1,GAMMA = 0.9):

for episode in range(MAX EPISODES): #{EH [17/K%k
step counter = 0

s = random start state(len(Q),terminal states)
SE =4

is_terminated = False

while not is terminated:

action = choose_action(s, Q, EPSILON)

# AR 15

s_next, R, is terminated = get env feedback(s, action,
transit_table,terminal_states)

g _predict = Q[s] [action]
00 LA 45 R B g _target Iz

if not is_ terminated:

action values = Q[s next]
#max action = max(action values, key=action values.get)

R + GAMMA * action_values[max(action_values,

R LB JRli R4 R
# MRIPIRA LR S1F

g target =
key=action values.get)]

else: #s JESAHCRES



q target = R

Qls][action] += ALPHA * (qﬁtarget - qﬁpredict) #5H Q {E
s = s next # HENF—ARE

return Q

Q = build Q table()

transit table, terminal states = build_T_tableO

Q = Q_Learning(Q,transit_table,terminal_states,100)
print (*\r\nQ-table:\n")

print (Q)

i d Q-Learning SRk O FJm, MUANE TAERUIRE s FHATEIE a IHHE O (s,a) o WIRER
MAEARZS so A FIE H AR kA, ST LA so MIPTA AT RERIZIAE a HIESE O (so.0) KT
BB ao AT, RIGEEET —RE s, AEICRESHPTA ATRERIZNE o T FIEFIFIT—ME
O (s1,a) BRWIZNE ay, ZFETA—EHBA FFALE, NS — Ak ie:

def shortest_path(state,Q,transit_table,terminals):

path = []

count=0

while state not in terminals:
path.append(state)
action values = Q[state]
action = max(action_values,key=action_values.get)
s_next,reward = transit table[(state,action)]
state = s next

path.append(state)

return path

s =0
path = shortest path(s,Q,transit table,terminal states)
print ("path:\n",path)

PATREF, il
path: [0, 1, 2, 6]

WELES], WA s=0 ok, fELRE 1. 2 2k HARIRE 6.

XA Q-Learning 532 SEHAN[A] T WO € [n) 8 XA 78 SEI, - BP9~ B 5 £ buildQtable ()
H1 buildTtable () A& #1055 m) 1), HA R & EGHS nT ] T SeAb 2R B0 IR) . i an, 9 By«
Q-Learning” 155 [F] a8, REE @, QL Bt FlappyBird k55, Kk, Xi&— Ml 1 Q-Learning
SR PURIRAT R, A AL LR S (a8 A 51, Ui R e 2 4

BEXPRRE ), A HFHERIMG O RAREHB R (ORZDREES) ST T . XEH—A
i R EL init_game _maze ) N —PREE ) AW T O RFIREHH R (FFL IR

SEE):

def init game maze(maze):

m = len(maze)

n = len(maze[0])

s =0

Q=1 #QR

T = dict() HIRSFEB R
terminals = set()

for i in range (m):
for j in range(n):
Q.append(dict ()
if i>=1:

HEE ke e S
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s = s-n
Q[s]['U'] =0
T[(s,'U")] = (s_,mazel[i-11[31)
if i<m-1:
S = s+n
Q[s]['D'] =0
T[(s,'D')] = (s ,maze[i+1][]])
if j>=1:
SE=Ns ik
Ofs]['L'] =0
T[(s,'L")] = (s_,mazel[i] [§-11)
if j<m-1:
g = gl
Q[s]['R'] =0
T[(s,'R")] = (s_,maze[i] [j+1])
if maze[i] [j]!=0:
terminals.add(s)
s+=1
return Q,T,terminals

maze = [[0, O, O,

166 [0, -0, 0, 1

import pprint

if name == " main ":
Q,T,terminals = init game maze(maze)
Q = Q Learning(Q, T, terminals, 500)
print (*\r\nQ-table:\n")
pprint.pprint(Q) #print(Q)
s =0
path = shortest_path(s,Q,T,terminals)
print ("path: ",path)

AT BB, i

QO-table:

[{'D': 5.463385240541213e-05, 'R': 0.08605219857171771},
{'D': -0.9774716004550608, 'L': 0.01417849215406633, 'R': 0.1874107854625826},
{'D': 5.261481245798102e-05,
'L': 0.05034373087641624,
'R': 0.3204861038798131},
{'D': 0.5317659509722789, 'L': 0.008816349600877973},
{'D': 5.46520216339789e-05,
'R': -0.9999999999999996,
'U': 0.028303397085610464},
{'p': 0, 'L': 0, 'R': 0, 'U': 0},
{'D': -0.7458134171671,
'L': -0.6513215599000001,
'R': 0.0,
'U': 0.04289205200013416},
{'D': 0.749004339861237, 'L': 0.0024304067844035946, 'U': 0.0},
{'D': 1.4053037959801073e-06,
'R': -0.94185026299696,
'U': 0.001731465700844264},
{'p': 0, 'L': 0, 'R': 0, 'U': 0},
{"D'g 0, "L's @, "R's @, "Us @},
{'D': 0.94185026299696, 'L': -0.5217031000000001, 'U': 0.10239243331319928},
{'"R'": 1.2647734163820967e-07, 'U': 5.46520216339789e-05},



{'L': 2.670077212362204e-06, 'R': 0, 'U': -0.1},
{'': 0, 'R': 0, 'U': 0},

{'L': 0, 'U': 0}]

path: [0, 1, 2, 3, 7, 11, 15]

B 1K _Eid Q-Learning SFE 7 F TSR i o Ath s Ak 2% > i) 4, 4 ] Q-Learning 535D 85 R A% o

] AHE— 2022 ST RIR BE 22 2] 454511 Q-Learning 9%, W1 DQN 285737,

N

4.8 >J&

L. FABASESGEAERI? ()

A. x=0b101 B. x=0x4f5 C. x=19023 D. x=03964
2. THAGRS I AR R ()
print (1j)
A. <type 'float™> B. <type 'dict™> C. <type 'unicode™ D. <type 'complex™

3. TAHIBHERGIER? ()
Python A IR EUEISAL: HEERIA 15550
A. True B. False

4. 5B, Al alER bl BB Fo bR R 23

5. 1EA) print (0.2 +02==0.5) & R )

A. True B. False C. Hlistii D. #ix Error
6. NHIMRATER AR IRA? ( )
A. float(inf) B. float('nan') C. float('56'+78") D. float('12+34")

7. 95— AR sin (x), FEIRER 2 TEIK SR 34 UV IE 5L R 4 sin (x) RIAE, FH math BEER (1728 4 pow ()
Al factorial O vHEFEEAIB R, AR FUAREMAARIK K%L sin (x) , FFAN math BEH 5737 (1 R4 sin (x)
R4 AT L8R

print(sin(math.pi/2)) # returns 1.0
print (sin(math.pi/4)) # returns 0.7071067811865475

8. NHIMBA & Al G — list W52 ()
A. listl =1list) B. listl =[] C. listl =list([1, 2, 3]) D. FiR#ESTTLA

9. 4N 5, A alist (5 3 NocE, WazMmAa2C )

A. alist.insert (3, 5) B. alistinsert(2,5) C. alistadd(3,5) D. alist.append (3, 5)
10. AR H 4 R 2T A2 ( )

Ist=[[1,2],[3,4]1]

print (sum(lst, [1))

A. [BLI71] B. [12.34] C. Error D. [10]
11. FNFMRRE R H 4 R 242 ( )

x=[[1]1,[2]]

print(" ".join(list(map(str,x))))

A. [1112] B. [49][50] C. Syntax error D. [[11]112]]
12. THRMRHEREREt4? ()

a=[2,5,7]

a.append([17])

a.extend([3,11])
print(a)

HEE ke e S
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13. AR H R R4 ()
a=1ist ((45,)*4)
print ((45)*4)
print (a)

14. TSRS R R A2 ()
matrix = [[1, 2, 3, 4],
(4, 5, 6, 71,
[8, 9, 10, 1137,
[12, 13, 14, 15]1]
for i in range(0, 4):
print (matrix([i][1], end = " ")

15. FrARHE L g AR Ar )
points = [[1, 2], [3, 1.5], [0.5,
points.sort()
print (points)

16. THMRIH R REt4? ¢ )
def change(var, 1st):
var = 1
1st[0] =
k =3
(1, 2, 3]
change(k, a)
print (k)
print (a)
A. 3 B. 1
[44,2, 3] [1,2,3]
IR A AR A ()
L=["hello", "al23"]

44

a =

17.

"yeS ! n,

0.5]1

c.3 D. 1
(1,2,3] [44.,2,3]

[n for n in L if n.isalpha() or n.isdigit()]

A. [hello), 'yes', '123" ] B. ['hello'] C. T['hello', 'al123"] D. ['yes!,'al23"]
18. FAIMRIE R A 24 ()
[j for i in range(2,5) for j in range(i*2, 10, 1i)]
19. i5REFF: M list RoRPANFERE, T EATRSRBIFBN 53— list X5
20. DUREBANERAEWATEN A R 0as ke ()
C:\Hwdong\String.doc
A. str='C:\Hwdong\Stri\ng.doc' B. str='''C:\\Hwdong\string.doc'"'
print(str) print(str)
C. str='C:\\Hwdo\ng\St\ring.doc' D. str='C:\\Hwdong\String.doc"
print(str) print(str)
21. FAREM MR A R E 4 ¢ )
print ("\x48\x49!")
A. \x48\x49! B. 4849 C. 4849! D. 48 E. 49! F.HI
22. FAMRH R AR EH A O )
str='hello world'
print (str[::-1])
A. world B. dlrow olleh C. hello world D. hello



23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

EIRE R B AR A ()

str='Python is easy to learn, C is hard'

print(str.rfind('s"))

print(str.rfind('r"))

L = len(str)

print(str.count('is', -(1-2), -1))

print(str.endswith("rd"))

Web BT AR ICHR S A" <" TF SR AN GE 1K, P a] 98 0 il A b i iR A 2% o

i1, <a href="stringl">string2</a>F /R IF1 & —ANHEHEHE . % 5 ARSI P (1) 2 (string2) o
NEREAR S AR A ()

print ("Hello {namel} and {name2}".format('foo', 'bin'))
A. Hello foo and bin B. Hello {namel} and {name2}
C. Error D. Hello and
THREFR AL S R A ()
print ('The sum of {0:b} and {l:x} is {2:0}'.format(2, 10, 12))
A. The sum of 2 and 10 is 12 B. The sum of 10 and a is 14
C. Thesumof10andaisc D. Error
THME AL g R A ()
print ('abcdefcdghed' .split('ed', 2))
A. ['ab','ef, 'ghcd'] B. [ab', 'efcdghed']
C. ['abedef', 'ghcd'] D. none of the mentioned
HERE, WA AT, IR EAS R A T AT TAT R B, string IR B AT H
2 stng; WIARFRFR KRN T 2, WERE-—AAF
METEF, WEEMAZNNE SRR FRFE, KemIPHRs— 74/ B, A
'hello', 'world', "abc'f“4M/E "hello world abc's
TUIEERS tuple X% test (15 3 NICHEBEECH “Python” , T HIMBSEAZIEMP? ()
A. test[2] = 'Python’ B. test(2) ='Python’
C. test[3] ='Python' D. AfigfEk tuple I
AN EE THEEE O § o/ S G
my tuple = (1, 2, 3, 4)
myftuple.append( (5, 6, 7))
print (len(my tuple))
A. 5 B. 7 C. 2 D. Error
NI RS AR )

sum += d[k]
print (len(d) + sum)
A. 30 B. 24 C. 33 D. 12
AR AR R A ()

HEE ke e S
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34.

35.

36.

37.

38.

39.

40.

41.

a = ("hello',)

n = 2

for i in range(int(n)):
a = (a,)
print(a)

A. i, tuples EANTEIN

w

((‘hello’,),)

(((‘hello’,),),).

C. ((‘hello’,)’hello’,)

o

. ((*hello’,) *hello’,)

(((*hello’,) *hello’,) *hello’,)

IR AR A? O )

a,b=6,7

a,b=b,a

a,b

A. (6,7 B. Invalidsyntax  C. (7,6) D. %A FMHH
IR B SR EA2? ()

a=(1,2)

b=(3, 4)

print (a+b)

A. (4,6) B. (1,2,3.4)

C. #, K4 tuple ;AT EILIY D. R ULiEERANS
KT set, IERAMIBIEEC ).

A, —A set BEAR TR LIRS B. set FIICEEME—T
C. AT tuple, FLME set THIIGHR D. LIRS
THIEA I set R RMTERRERK? ()

A. set([[1,21,[3,41) B. set([1,2,2,3,4])

C. set((1,2,3,4)) D. {1a2’3a4}

AR A R R A ()
a={4,5,6}
b={2,8,6}
atb
A. {4,5,6,2,8}
B. {4,5,6,2,8,6}
C. Error #5i%, A set MG vl FH+18 5575
D. Error #ii%, BIAHILTEEM 6
FAIMWR— BRI AR R A (R ZE? ()
A. x|y B. x*y C. x&y
AR AR A? ()
a=[1, 4, 3, 5
b=[3, 1, 5, 2
print (a==b)
set (a)==set (b)

r 2]
r 4]

A. True B. False C. False

False False True
THMEMERAEREC ).
a={3,4,5}

D. True

True

.X—y



42.

43.

44,

45.

46.

47.

a.update([1,2,3])
a

A. B, set BIUEAT update () J71k B. {1,2,3,4,5)

C. H, list NREINZ set H D. i, list PHEEICE

R AR A O )

d= {0: 'a', 1: 'b', 2: 'c'"}
for x, y in d:
print(x, y)

A. 012 B. abc C. 0alb2c
AR R AR A? ()
d= {0: 'a', 1: 'b', 2: 'c'}
for x, y in d.items( ):
print(x, y)
A. 012 B. abc C. 0alb2c
THMGS R A AR A A ()
squares = {1:1, 2:4, 3:9, 4:16, 5:25}

print(squares.pop (4))
print (squares)

A. 16 B. 16
{1:1,2:4,3:9,5: 25}

C. 4 D. 4
{1:1,2:4,3:9,5: 25}

AR R A R R4 ()

a:{l:"A",2:"B",3:I|Cl|}

b={4:"D",5:"E"}

a.update(b)

print (a)

A. {1:‘A’,2:‘B’, 3: °/C’}

C. {l:*A’,2: ‘B’,3: ‘C’,4: ‘D", 5: ‘E’} D. {4 ‘D’ 5 ‘E’}
Ty AR Rt A ()

a={}

al2]=1

alll=[2,3,4]
print(a[1][1])

A. [234] B. 3 C.2
HETRT, BN
dicl={1:10, 2:20}

dic2={3:30, 4:40}
dic3={5:50,6:60}

G0 {1: 10, 2: 20, 3: 30, 4: 40, 5: 50, 6: 60} .

48. M _45—%% Painless Q-Learning I SCHAG T —MHLas A — AW TR —AN 5 [AlE H &5y

PHRR R, U0 4-4 (a) P i S s 1) A1 Jei o

B 05 AR TIN, KPA DI R T IVE A i, mTRAsan i 4-4 (o) s, Bl B s
IRM—ATER A — NI EFHXAN [, SR $ build T table O, H FHIUAL1Z i) &
B, RIFBITES main (), MWEHATER. HE: HARSER B S R ILLERE R+ LLZ .

D. R BEHAXT

D. EIRGLHART

{1: 1,2:4,3:9, 4:16, 5: 25}

{1:1,2:4,3:9,4:16, 5: 25}

B. dict A5 update () J5¥2:

D. An exception is thrown

HEE ke e S
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5550 IR SR

N|51 HaRERMYREE

5.1.1 bR GBI g k) 5 g

TR A2 e 5l Ao Eicdl A B P i 2 () LR ARSI R AR T SO AR i (%) %
AEE, AL G X S AT A0 3 . 0 TR Rt R AT LU — AN B EO S A T A
B, 0T, R T LU SR “armiva . BEAR, RN R R i Sl — SO /N ) i
X IX /I i {43 ) FH PR AR PR (BN i R eR 0 AT A0 ] . B, FERTI AR P, B
WL E R EIL, A — Loy . B BRI RCIRES () - Sl s SE i R
REMI R ) o RIRE e — AR bl Be s 1 FH A R 28, RS TR SX A AH B, IMESE
AN AR R P AT 45

R, Hcs A AL A R R (R & — MR G &R, Wt 3, AR 258 vr
DABE RSP v (R T b R (R0 Vi In), T — AN ek St ] DA [l R e A R AN [ s

TR G R Xl “ MG BRI S ) 72 B R ) 1), A AR S A5 KT T, AT
Pl TR IR, SN T B R TR aT A A A M AR, R R R s A 4y
BT, ATATARREER o] LAV X S, an S R T SR, )RR RN R A R G Ak T U
R IACHD, AFAFFE P LA O R B R 9 oh, IR O A1 A — 2 A B 2 70 6
%, DR JEJE I AR ERE BRI 5 B 1) 0 b 1) 48Pl = R, e see o 110 25 AN [ 1K R
PTEBRAEN 0 T, BFrsS i pasite.

i B gm AN TH], T M X% 4% F% (Object Oriented Programming, OOP) #5548l A 8 2% i) {5 ) 7y
%, BRI REEFEH NN AN RS, BN ZAMUE SR A SR AER, @&
HA AR ITIRE. B, Wk R AR B K/ BUR. Al 55 JE 1k
WHRAIEY) . BH HSRESEAT R ). IR RGE T, W% 2 R WO B E 76 i ¢
IS i, —AN B3 Sy Ah—AN 52 AR IS —ANIl AT, H2 2000 50 1) 0 TS AT HEA S EEAT A

T X SRR o = AP IR

TG, TERTRGHATHT, FONRGEHAWLERERT %, RS RashAieent 2. #ilan,
i Pong WEARFEI TS, BT SRR E L I 5. £ BREEAHIIN G Xan, H
THERETAREK HIE SPREMS WHR. WL, WnfE BEESFRESIIR S . BRI
FRINER AN, DN R AL BT B 2 R KOG R B, — N RTEERSEP AR T, W
1, BT XA G, W5 BYEEARSRAN 0 T 0 TGRS 2 A — P — R e BR 11
KA, WIAEPRE—MFRM LT, SEAMUEA B S TREEMIEE, 1 HieE L[ S RE 1
G BAIRE, WA AA—E Mg, SEEEEE—410 T, FF, IR T, £z mEA—
FEERRR, MBI E 2 A 0 LME R,

HIK, AT AL L ITIX S R TE N G2 AWML F g 8 FERG R SR
MBI R IAX ZAT AR IThEE B . [ 17 % S g FE SRR S 60 2 R i 0 4 g L[]
FEPE (B PE) ,  BECHE 1 (AR B LR B A 2R /) AU e s v (AR R B0 , R T 55y
2R R I TIX 43, SRR R R G AR TR
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B LA ARG N A RS FLA TR T AN RIS % LUK G o] A A
RROME B —MES, TFRRIOR AR S 4

5.1.2 Python BESZRF % Gehife, s i B Ak

Python J&—Hif X SR LI 7, JLT- Python HBTA I 25 #5 & — A 5, I EAT HCH 1)

FEAEYE. 7E Python W1, — DRI G AMFR M IXA KM — LB, FHlan, hello Ft—NFRFHR
str FIXF %

type("hello")

i -

str
FAFHE ste L2 P TR OGN GEAS) > 110 hello 2 str K> FARSER] (17K
XF5) o W LURIT P E e EL dir O 20if) 715 50 6 str (R 820

dir('hello") # i dir(str)

it
[' add ', ' class_ ', ' contains_ ', ' delattr ', ' dir ', ' doc ',
' eq ', ' format ', ' ge ', ' getattribute ', ' getitem ',
174 ' getnewargs ', ' gt ', ' hash ', ' init ', ' init subclass ',
' iter ', ' le ', ' len ', ' 1t ', ' mod ', ' mul ', ' ne ',
' new ', ' reduce ', ' reduce ex ', ' repr ', ' rmod ', ' rmul ',
' setattr ', ' sizeof ', ' str ', ' subclasshook ', 'capitalize',

'casefold', 'center', 'count', 'encode', 'endswith', 'eggandtabs', 'find',
'format', 'format map', 'index', 'isalnum', 'isalpha', 'isdecimal', 'isdigit',
'isidentifier', 'islower', 'isnumeric', 'isprintable', 'isspace', 'istitle',
'isupper', 'join', 'ljust', 'lower', 'lstrip', 'maketrans', 'partition',
'replace', 'rfind', 'rindex', 'rjust', 'rpartition', 'rsplit', 'rstrip', 'split’',
'splitlines', 'startswith', 'strip', 'swapcase', 'title', 'translate', 'upper',
'zfill"']

Frig ) — NN G RIETH R, Sl I %0 GO Rk A U s BRI 2R 0 v, AT AN T

Fraab . Hopg A

BG4 (%)

Bhn, 257 str X4 hello 1% —A upper () 777201 B

"hello".upper ()

ik -
'HELLO'
FAF R str 1) upper O Ji% 28 hello H I BTAT 7 BEFAL G RS 0, RIS —ASBTI0 str X5
(FSPEAGIEL
1113 A T R U P A B ) e N B A T Ak . FOAR SO
R4 ()

il AR EL len O THEFAFF A XS hello K (R0 -
len("hello")

vt
5

Python B SCHFIRE G, thsCRFii et (i, HRpgae ] IR G .



9O

IR, FATHIZE str AFNAESOE Python B2 SUUFINSE, TRy B T LLE LH E 3. 7EAEH]
i, P USRI N AR A AT A PRIk, Python ) —DIEUR A X 5, BRI
(KRR, #ATAR Y (KB SR YA T @ 1 o

513 JTHIRTAEE

DA 5 — AT ED 53 A5 SR R, wiiH o R aCgmfs” A T e Sedfe” IRt s
IR X o
Rve—4 0 T B S 4. HiK.
foi < FERgRE” ik, ATUUHPIANAS R name M salary K& R — 4 A LINIERARIEIK, 8K
s A AR R (5pR 450 S8 LA T EN Dl fg
def printInfo(name, salary):
print (name, ", ", salary)

HERAEFF AP L, ATRLRRI R
el name = "Z=Pn
el salary = 7360.5

e2 name = "Kffi"
e2 salary = 5120.8

#HT B L ADAT TR A7 B
printInfo(el_name,el_salary)
printInfo(e2 name,e2 salary)

F:
Z=-, 7360.5
ikff , 5120.8
PR TR Tk, HE T class e A2, WHIZE Employee # ok 51 X
MG S

class Employee:
pass

DL AE G class Ja R —1N284 Employee. A def & X—/NREEAL, K4 528G —
ANE T MUE R FE, e SOh B ERR SR JE rE A m e Re s e, BRI o IX BRI
=554 pass A0 S ALAF, T 24, i) LA DI A G JE 1 -

AT T RUE SGXAMRIIRE -

e = Employee()

RNTF B, RAER RS O, RFEREIE TS, RIGHRENREE A
i e, REL e 5ITIEARN S .

HI e KL dir O B XIS GATWRLE 1 -

dir(e)

vt -
[' class ', ' delattr ', ' dict ', ' dir ', ' doc_ ', ' eq ',
' format ', ' ge ', ' getattribute ', ' gt ', ' hash ', ' init ',
' init subclass ', ' 1le ', ' 1t ', ' module ', ' ne ', ' new ‘',
' reduce ', ' reduce ex ', ' repr ', ' setattr ', ' sizeof ',
' str ', ' subclasshook ', ' weakref ']

7% Employee H-¥ A & SATATE M, (B2 T4 e X AZEMEN? IXZKh Python [FZRER

u}

i 80 S 2. )

175
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INGRZK T 2K object. IXLEJEMESLFR A MK object 4k7K R KT, AT LA BE%Y isinstance () £ 2 — /M4
TN — RIS (L))
isinstance (e, object)
i
True
45 True Ui 28 Employee X4 e /22K object [FX 5. 1] LA pR 4K issubclass () 16 £ —/N
152 IR 128
issubclass (Employee, object)
e
True
454 True 1% Employee J2 object 1)— 13K, B, 28 Employee s 4k 7 object f—
MRAL.
] LAl I s 53 U ) 3s AR 25— N R s g P, g ik 44 (name) F1HiK (salary) 204 &
Pk (R AR ) «

e.name = 'Li Ping'
e.salary = 5000

e NEBRHC dir O KA
dir(e)
[' class ', ' delattr ', ' dict ', ' dir ', ' doc_ ', ' eq ',
' format ', ' ge ', ' getattribute ', ' gt ', ' hash ', ' init ',
' init subclass 'y ' le ', ' 1t ', ' module ', ' ne ', ' new ',
'__reduce__', ! reduce ex ', ' repr ', ' setattr ', ' sizeof ',
' _str ', '__subclasshook__', ' weakref ', 'name', 'salary']

ATUES], ZXAXNREZ T WA EYE, name F salary.
T IHEMSEE Employee M5E X, BAEAEH A I—ANJ73% printInfo O, FHT-4THI—~28 Employee
Il name F1 salary 15 &

class Employee:
def printInfo(self):
print (self.name,",",self.salary)

AT R P A —AE self 6945 2R 540, i AR T48 & GIR) F AR XA 7 k7R %,
self name #= self.salary 3t & self 5] 69+ %49 name #= salary.
RGBTSR el F e2.

el Employee ()

e2 = Employee()

I 5 5 U7 1) IS A . g 1) R B DA R b e B %)
el.name = "ZP"

el.salary = 5000

e2.name = "HKAH"
e2.salary = 6000

el.printInfo() # I el RiX—4KIHE: printInfo()

e2.printInfo() # ) e2 KiE—4HE: printInfo()
vt -

Z=F, 5000

kA, 6000



9O

IR RS EAE A N B el Tl e2 KikiH B el.printlnfo () Al e2.printInfo (), LAt el £l e2
KPS

€ 24

® @) AT AN £ %) B R KAF e E 4, AR EHRATERGS R, il
FE KA &, BRI R T ik R Rt AT IR A B G

® T2 X BARH M IE A — sk AR R A, 81T 6 AR 15 BB PAT R A AT S

® Python Bt L H TR XHAE, LI ImErf R AR, AR T X TLUREEA,

® J KT class & X —ANK, K69 BWA K BT iR B, 3R IR B AR A R
g, BFERBEARA TR, —AEOEOLARA S, Tldid —A st Aok R 35 FE
FAF 7 P XA R0 Byt

NI52 iR

% (class) A2XF— MG A, EHA T8 T H— MRS AT A S L mErE, XLL)E
PEAFEEE BYER R B Bl EERR TiZ SR R, M B IR T80 G AT W
LEIfifE.
5 (class) A& %V HZ A0 53 [FREE (10 85 B (BEEL) , 1052 (object) WL IX AN (1) — AN H AR S
i, i, Python [MIFFFHIE str #R T F4AF B S ALRE M, i — AN AR 74 B %
"hello" FL 2 X A1) — A HAR S
H XSGR E 2 TAEW T .
® UUNER YA ] R A R IR, SRR R SN TN AR, T
BTN Z AT W s B R VR SR

® NHIARIFIERARMNES 2 A BRAWOCR, WL EHAXCR. i, —MELS
TR, g8, B, XETAT KR MACRNRE T — MRS 2 S 4K T4t
—AESIENE . B, “EI” AN —AMREERN ORI, ARGk AR T — R R E A,
A BSRA RN A RS M HHE B R R 10, T gkR O Rkl i e SCIRAE
H 7 KF R

® it RGP MRLENT G, AR IK BN G 2 A n] T i R A S M SE R — MT S5 1
B, —AE R LG AR 2800 51, AT R M 58 AN T H BARIE 2 F
MIEH I8

521 w3k

Python HIJGHES: class & X —2K. B, & X —N{E Employee [125:

class Employee:
pass

AR AU
class K4
e
WLVER], 8 XA UL class JFk, RERKH, RUGERE T, HEZZ
R JEPERISEAR . BRI Employee H pass 6 A/EN — AN AT, FoRiXg — M MEE,
KA T ORUETEVEERTE . S2hrE SCRIN, R 2 I SZBRA RS IA XA o5 7 #5155 pass.

45 3 2 B-

177
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AT RMES, tny PLE RIS, BSR4
e = Employeeo
type (e)

Bt
__main_.Employee
a LA, 254 Employee /5 MER—Xf[E$E"5, B Employee () & X (B)8) T— A5 4%, 4l
ARG “RRIEGUL”, XA RZRBIR “ 5517,
i e GIHIX I Employee X5 (SE451) o WL 1 B& L type O BHIE T e 7 1] HOX B
B A5 2 Employee 1X 1M
Rt R, Python fIZRHARERIN AR K 2K object, BIFEACIIE object. A, 1%L H AL object
7K. Bihn.
issubclass (Employee, object)
i

True

522 Sl PERR S 8L
178 Bl — NG (S 5, T L T AT W8 AT AN S IR R B . 51l

e = Employee()
e2 = Employee()

e.name = 'LiPing'
e.salary = 5000
e2.name = 'WangWei'

e2.salary = 6000
print (e.name,e.salary)
print (e2.name,e2.salary)

i -

LiPing 5000
WangWei 6000
Python @ —/NJE M LBl (i %) il — A AE A RN init O J7 k58 . K
Employee BAREAT & SUX A B EL, 2 Python & A4 —ANERINK_init_ O J5¥k. Billn:
class Employee:
def init (self):
super(). init 0

YRR EE, AN L I CRE T def SKSE SR, IF LIS — S AU
MAE self 924, XAZHERI (GIHD LRI XA .

BRI Rt o 2 BRI FH AL AL super O.__init_ () 772, FHRHZANKT G405 T k1)
JEMEREATHIEA . super () H] T 2IX 2K 2] Employee O B — NI RN, 2 H3)H
FHIXA R b O B AN SRBEAT WA . WIS IR — L, W RAfEZE Employee [IXANT7 %9 K
WS I — 24T ENE AU Bl :

class Employee:
def init (self):
print ('Employee & REH T8I X&)
super(). init 0
e = Employee()

fath -



b
o
e

Employee & BREH FOIE— A5

KHIMIERRE__ init O T7VERR self Z80h, I n] LB AL S 4, 3l A% TR s il s %
e ZH. Biltn. 3t
class Employee: ER
def Aiinitggfself, Name, Salary): ﬂ%
self.name = Name %D
self.salary = Salary
XA I BR O BN B (S240) 350 T PUAE name M salary FEPEAZ R, JFHIAE NS4
Name 1 Salary X EA 126 . XA E AR C6F4) 1)JEPE, 40 self.name 1 self.salary, FRAIX
ARG “SEB R
BUAE, W LAEIE—A> Employee X4
e = Employee('Li ping',5000)
print(e.name, ' \t',e.salary)
Bt
Li ping 5000
i1t Employee ('Liping',5000) G S, < HBHM__init_ () fit ek £k,
HIER AT =ASH, BRI G, UEEIEER self SMKHALSEiaT L T, Al EE 179

A self 24, R, WAL AMELSANELTHAERE TIAS, W, fi:
e = Employee('Li ping')
77 TypeError GEWATR) “ init_ () B> ANFHLEMALESHL: 'Salary'”:

TypeError Traceback (most recent call last)

<ipython-input-17-b342e3174e65> in <module> ()
-——-> 1 e = Employee('Li ping")
TypeError:  init () missing 1 required positional argument: 'Salary'

e, AT
e = Employee('Liping', 5000, 'hi")

TR IR

TypeError Traceback (most recent call last)

<ipython-input-18-3151b6cb5786> in <module> ()
--—-> 1 e = Employee('Liping', 5000, 'hi'")
TypeError: __init__ﬁ) takes 3 positional arguments but 4 were given

AR, A PR 2 H AL RN B S J 1k A AR TR W] DA o 94
class Employee:
def __init__(self, name, salary):
self.name = name
self.salary = salary

FHE N AR
e = Employee('Li ping',5000)
e2 = Employee('Wang Wei', 6000)

print(e.name, ' \t',e.salary)
print(e2.name,' \t',e2.salary)



180

Python 3 M T2k

Bt -
Li ping 5000
Wang Wei 6000
ALVES],  EEIEIE T A Employee X%, BRSO G HAT A [H] ¥ S0 Ja 1A
T B R T BN E A6, RAGEIERBIE KB BRI KB B, TREBIERL %
) By i B ) By A
Employee.name
EiA3E G FKPad “AttributeError” 453%:

AttributeError Traceback (most recent call last)
<ipython-input-11-30b1d128b34e> in <module>()
--—-> 1 Employee.name

AttributeError: type object 'Employee' has no attribute 'name'

523 Bk
BRAE R EOOh, T ARSI BE 2 17775 O G eR 80 « i, s in—> printInfo O) fK177i%:

class Employee:
def init (self, name, salary):
self.name = name
self.salary = salary
def printInfo(self):
print(self.name,",",self.salary)

GIREFRFAT A self 24, 481 GUD ABZANTHER RN R . AR5 1E

print (self.name,",",self.salary)

XA self 51 X% name 1 salary JEPEAR & .
ARSI Employee %% i FH X printInfo () 7772
e = Employee('Liping', 5000)

e.printInfo() #1035t e PAH Employee [ printInfo()

e2 = Employee('Wang wei', 6000)

e2.printInfo() #3183 e2 WH Employee ] printInfo()
i

Liping , 5000
Wang wei , 6000

ATLAE 2, K1 printInfo () 770 ATED self 51BN ZOT BN R IE R ISR
HARARA name F salary JEVE, (HEATMEEA—FET.
DAL, > printInfo O 77 VEIXFNER KA [FIZE ) 5245 (R 50) 7= AEAN [ E 5525 SR (0 7 VERR O SEB T 5
R, g B AR RIS UK S 1 1) g
class Employee:
def init (self, name, salary):

self.name = name
self.salary = salary

def printInfo(self):

print (self.name,",", self.salary)
def set name(self,name):

self.name = name



b
o
e

def get name(self):

return self.name 1)
def set salary(self,salary): [
self.salary = salary xF
def get salary(self): =
return self.salary Z%
g IE 2
FITAT S5 77 i 6 5 — AN B BRARSL SRR self, BP 5| R 8 R AN 2400 7 sk 4 R ANRE %
B, MK Lk 49 T I ik
e = Employee('Li ping',5000)
e.printInfo()
ejajmmCngwaW #ﬁﬁﬁ&s&f@m@&e%nm&ﬁﬁ
e.set_salary(5500) #IS J71% set_salary B e M salary &M
print(e.getiname(),'\t',e.qetisalary(”
e.printInfo()
B .
Li ping , 5000
Wang Wei , 5500
Wang Wei , 5500
181

Fo Mo 2mA2iE T (e C+) TR, AR —/ANEF REEEX L AR LT AR RN B, BFR
ft52 L E K (overloading) A& R 4k, 44w

class X:
def f(self):
print("£0™)

def f(self,n):
print ("f(int n)")

ZEXFEALT AR L% (), 4 Python FiX & R A449.
524 Rmtk

FEAXGAHAT H OIS E, e — 0 B R SE R P AN 2 R LAt B s il
BRSCOIRIESS, BT A — e SCRIEYE, RBHERTERI T AN RS E T, e AR
RSN JE

., 45 Employee #8 I—NRJETE count, Tl sk MIZR BRI LB N4, B4 1)
Fey i PR BRI — NS, A 2SR B YRR R3S count WM AN 1:

class Employee:

count = 0
def init (self, name, salary):
self.name = name
self.salary = salary
Employee.count +=1 #8¢ type (self) .count += 1

def printInfo(self):
print ("Employee K#: ', self.count)
print (self.name,",",self.salary)

AR R TPIAXE, IF 2 I AR R A4 5 1 IZ AR I count:

e = Employee('Li ping',5000)
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e2 = Employee('Wang wei', 6000)

print(e.count,end = ' ')
print(e2.count,end = ' ')

print (Employee.count,end = ' ')
print ()

e.printInfo()
e2.printInfo()

vt -
2 2 2
Employee,éiﬁ: 2
Li ping , 5000
Employee,éiﬁ: 2
Wang wei , 6000

AP, ISR T RS 5 SE2 1, A e TR,y DO 52
Bl e dict  AHSGINSH Rt AL, Fin,

print(e. dict )

print(e2. dict )

{'name': 'Li ping', 'salary': 5000}
{'name': 'Wang wei', 'salary': 6000}

182 AT, 2B E T AN AR P22 GRf %) (. 3%, T Lt it 2648 K ok 25 g
TSRk R M, th T SE 42 KB (3T self 2B ) SR A se il m v, (R Bl o S 4 2K R
(L35 self. ZBHE) 17 SR BB IBYE, MR 0% T SellmE, AV 2RE . it
class g
cogit = 0g
def init (self):
C.count +=1

def inc(self):
self.count+=1 #Z-F self.count = self.count+l, SEFRAZIBIENET —ANEM: count

cl = c(
c2 = c(
print(cl.count,cZ.count,C.count) #4022 B PE count
cl.inc()

print(cl.count,c2.count,C.count) #cl.count J& cl [KISEHIEMHEMAEISEME
print(cl.__dict__)
print(c2. dict )

fath -

'count': 3}

}
inc ) J77EH I “self.count+=1" ZE4 T “self.count = self.count+1”, WRIHIEFA)IAI self.count
2T R IXA T G AR A — AN B B S B count, 1A TLHY self.count (VA& &), MiE—
NS — U ine O 7715, UGB SEBIEVE self.count, 474X self.count U ] (12 &
Pk, PR, 55—l SR H ine () 770 “self.count+=1" 254 T “ self.count = Employee.count+1 ",
P — PG XA 529 F ine O J5 LI, A1 self.count it A2 X AN 529 £ 261 73 4 1) 521 JE V4 count,
MAEREYE count 7o #ilhn, wf DOl i gha AT R IR RIS IR — s
cl.inc() #self.count = self.count+1l [f] self.count X SEH] CAAEK) LB B count
print(cl.count) #Hith{E=ZE 4 AR 3

fath -

222
322
{
{



4
B 2. dict JIFBCH S EPE count, [AE, c2.count 2 C.count. %
K@ P AT FH T4 2R S0 AR BRI . i, & LA R 26 Date: 3t
class Date: ER
default date = [2018,1,1] #2KBM default date g@
def __init__ﬂself, yearzdefault_date[O],month:default_date[l],day=default_date[2]): %
self.year = year
self.month = month
self.day = day
def printInfo(self):
print(self.year,'—',self.month,"—",self.day)
B2 Date (X% Al LIAE#H — MRFRAE (year) . H (month) « H (day) IS5, #id s 50H x5 by
TG ZHATERME, W RBRATSEAEAR N )25, WEHIZR & 1 default_date FREAE A IXLETE 2 HIERIA
B, FEXTAHN R S g PERE T HIaa 4k, DADRIEGE KSR Date (R0 Gt —ANEEA 200 H . 4.
d = pate()
dl = Date(2015)
d2 = Date(2015,2)
d3 = Date(2015,2,8)
d.printInfo() 183

dl.printInfo()
d2.printInfo()
d3.printInfo()

fath -

2018
2015
2015
2015

5.2.5 del

del iIBSAF AT LU MR — Mt AR G IV Bl 1, 29— D5 £ 0
J&i» Python Z&E2x H ) MG AN o F R A A7 47 1) o
del 2547 R U T IBR — S0 SR A9l e vE s m e, DRk 28 v sz bt Tt
KBRS 5I . Bt
e = Employee('Li ping',5000)
e2 = Employee('Wang wei', 6000)
del e.name
print(e.__dict__)

[ I O B |
NN P

® e

print(e2. dict )

fath -

{'salary': 5000}
{'name': 'Wang wei', 'salary': 6000}

HI del i85 AFIMER T e LB g 1 name, {EC At S5 (A e2) (952 B g 1 name B AL o
[FIRE, del IBSAF AT LU TN BRI itk 52
print (Employee.count)

it
2

FFRAT
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del Employee.count
print (Employee.count)

B R ATEAE R () JEYE count, HHH T AttributeError & TE4T %) “ 'Employee %A J& 7

y”

'count

AttributeError Traceback (most recent call last)

<ipython-input-46-2ed66471fb2b> in <module>()
1 del Employee.count
--—-> 2 print (Employee.count)
AttributeError: type object 'Employee' has no attribute 'count'

WA LU del I SEAFMIER — X 2 (LR 2 MIBR A S5 1], 20 R i 5 T o855 1 0 5, 1200
ZA TLERMIER) o At
e3 = Employee('Li ping',5000) #XZRAIENSIHITHUE 1, #e3 51H, FIHIEERN

ed = e3 HFEM G ed 51, HBLRRAXT 5 TS 2.
['Employee', ' annotations ', ' builtins ', ' doc ', ' loader ‘',
' name ', ' package ', ' spec_ ', 'e3', 'ed']
del e3 HXAR GG O 1
184 del e3 MIBR T 3, MG FHHEORA 1, o4 SIS FVHEUR 1, FTLUZMGUAEAE)

dir()

Hir i
['Employee', ' annotations ', ' builtins ', ' doc ', ' Jloader ‘',

' name ', ' package ', ' spec ', 'ed']

LRI, e3 COpeMIER, FARELmIER ed:
del e4
dir()

it
['Employee', ' annotations ', ' builtins ', ' doc ', ' loader ',
' name ', ' package ', ' spec ']

O, o4 BHAMIR T, IR, BT IIAN G 2 B
5.2.6 Uil AIRL A7 etk

T 16 %) S i R ) SRR A 1 28 St — S, ITDRE— DN IO G IR SR P A e — 0 4
SRS ERS VR EHSNIST 2 LA WA 06/ WK*)H&FE%, AT ik AR S PR A L R B
AR inEXJZﬁEZﬁFO T [0 B g R v 5 SR D i, AN A RERE U i) — A0 B
Lefmit. MH, LR IEEE R YERZ 2RI, BIANRER ER IR, HAN ] DUl E
() —LE28 FF IR 7 0 1) X R g

it LBIfI2E Employee X5 I ESCy8 s 1 il LIRS S AT S0 2 25 -

e.name = "ZSRHEn
e2.salary = 7800
e.printInfo()
e2.printInfo()

i -

Employee &B%: 4



b
o
e

2= , 5000
Employee &#: 4
Wang wei , 7800
Python 7] DU 2528 (1) J& PE 44 Bras In g A 1~ 2 REE I EARSRG il IX S8 vk, o0 13Xy 1
LGB T ARG Y. B, AR name M salary JEYEZRTAINAAN NEZ et
Bk “FAEARR”, AN VS X L g I (R ) T
Class Employee:
VIR AMIR A E A R DR
def init (self,name,salary):
self. name = name
self. salary = salary

def printInfo(self):
print(self. name,",",self. salary)

e = Employee ("Z=F",5000)
e2 = Employee ("5Kkfi", 5000)
e.printInfo()
e2.printInfo()

e. salary = 7000 #AEIEEV e MEHELE
e.printInfo()
print(e. salary)

vt -
ZF, 5000
#kHE , 5000
4F , 5000
7000
JREPATT “e._salary =7000”, {H e.printInfo () ()% (5 BB /< 1 salary 558 /& 5000, Xt
WIANGE H VT MBSO B AL AL & . SR, d5eJa—FJIF) “print (e salary) ” Ff I B4 X
7R 7000 Wg? IX Kl , Python nJ LABHIN 45— NSl ghe SifilAe . Sibr b, e BRFAH ARSI, X
Z T —/VZE_ salary, JFURMFAG LRSS 4 Python &4 T Employee salary, BfRix#t44
FROINE T AN 24 .

Print(e. Employee salary)

fath -
5000
P, & Python ™Y, SEfr bR Ik BC IR s M PR, SEbs _EANFATHAR S TT LLYT ) A0 s
P B, ANFEAREE BV salary, {HiEA AT LAEIAE M 4 F e. Employee  salary 257
HFedre:
e. Employee salary = 3000

e.printInfo()
print(e._Employee__salary)

i -

257, 3000
3000

P, AL SR FEE AN A, Python ASBEELIEAE Vs il # Hil .

i 80 S 2. )
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527 BRFFER

AR IS FA N BRI TIZ 5, BT sk o Eia 24 a8 S i 50 B2 T 21,
RIS “2+43*%5”, WA RETHES K “add 2,multi (3,5)) 7, BARATH LG m—H T4,

X} HEAR T (IR G B FER IS AT, AnvZa@ AT+, b A0 X A T e AR (118
HATREL, Python X T int 7Y, float V7 AR str P45 HR R T SE A H 8 LT Vs AT R4,
110 AT DA A8 vk is ST A X SR s S A TIs 5

XN R EF E SCESEAFREUAT AR “IBBEAFES. i, THI Vector2 & — MR
B ) Y U e B SR, P EE T R BN N IS BT, B__add_ O -

class Vector2:
def __init__(self,x,y):
self. x X
self. vy y
def __add__(self,other_v):

return VectorZ(self._x+other_v._x, self. ytother v. v)

HIR[A—ANFTY Vector2 A5

def print(self):
print(self. x,self. y)

186 I, W] LME I ImZHE SRR A Vector2 FIA G HEAT INVEE 51
v = Vector2(2.5,3.5)
v2 = Vector2(10.5,30.5)
v3 = v+v2 #EMFv.  add  (v2), WISERREMAREYE add O

v3.print()
13.0 34.0

WA LA SR/, WRIaH5F (<. >, ==, =) %, fil, RIS ER T “S1is
BRRE”, Bl eq O ik
class Vector2:
#...

def eq (self,other v):
return self. x==other v. x and self. y==other v. y

WAE, BT UH==18 A A Vector2 ST G UHTILES, BB CATIME S S HISE:

print (v==v2) # “v==v2” T v. eq (v2)

s .
False
K 5-1 W W AP s ST, P A SR, n] DU f5 B X stis
AT
*5-1 BRMEEMNEESERAE
E B & BEEFAAZE & X R &
__add__ (self, other) IS athb
- __sub__(self, other) ERES a-b
* __mul__(self, other) PITR a*b
/ __truediv__ (self, other) R BRE a/b
Il _ floordiv__ (self, other) R a/lb
% __mod__(self; other) R a%b
ok __pow__ (self, other) iR a**b




gk
2 B # BEFAZE & X I~

< 1t (self, other) N a<b
<= _le_ (self, other) INTEET a<=b
= __eq__(self, other) &T a==b
1= _ ne__(self, other) ANEET al=b

> gt (self, other) KT a>b
>= __ge_(self, other) KTEET a>=b
& __and__ (self, other) 5 aandb

| _or__(self, other) frE aorb

A _ xor__ (self, other) Sk a’b

~ __invert__(self) FrHUR ~a
<< __Ishift_(self, other) a4 a<<b
>> __rshift__(self, other) HB a>>b

0 _ getitem__ (self, index) TARIZHEAF a[2]

in __contains__ (self, val) & T ainb

+

® XALF class I FRA—AK., —MEAH KGRI L B, HATRAH § THY L6
Y B, RRIARTBA AR 6 E0 B, @R R PTA  F T,

® AF, MM R init ()& X Feandbib— AT Fbl E 6 B A E— R et F (5 4))
i, Keym e AHpoRmn. £, F MR Aself 458 (51 ) XA eyt £

® KU T T ikt F— AR self, A TFAGE R XA F R £,

FEFEB RS, TrABid £ 4 X type (self) 37 19 £ B t4

® deliZ FAF R R MR —ANEEI8E 69xt 93] A HEL, TR KM a9 Bk, Haf R
A eg5] AitEch 0 8%, Python #9338 B2 B ShE X A3t % B A 89 WA TR

® E G EH: Batxt AR SGEFH Tk, ARG FA TR Tk A K egat £,

|53 IREZE

53.1 JRZEZR

1IREZE

Python fRVF7E—A CLEAFAE SR SR g X — s, BiESdok OB mMEE, (Hi
SUNINE CRFE IS @ e, IXASHI ARy “YRAER” Bl “FR7, 1A ISR “HEK” “R

AN (Base) & L— B 1IRAEZE (Derived) (A% i T

class Derived(Base) :
TRAZRIM A4
BN7E S e SUMZE 4 G G 5 LG AN JRR A nT LA T o i sy LA 7 2 e ] — A28
AR, TERIAILEESEIE objects
AR T, 7SR “EB” R 0L, A7 AR )RR ENE”,
WAHER “EH” R E b, MR goN . A ERLe e . B, AR R T

45 3 2 B-

187
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TR, B XN Eon— i 125 Employee 4b, 17758502 L— AR 12 Manager.
MR, E XN EAT IR HEME R B3 Employee (K1Y, X5
MR ACH R R L BTk, AE— R 512K Employee AR T2 5 28 12K Manager
IOERV LR
class Employee:
IS AR A R R
def Aiinitggfself,name,salary):
self. name = name
self. salary = salary
def printInfo(self):
print(self.gﬁname, """, self.gﬁsalary)
def get_name(self):
return self. name;
def set name(self,name):
self. name = name;

#...

class Manager:
VAR A W R HR
def __init__(self,name,salary,level,employees):
188 self. name = name
self. salary = salary
self. level = level
self.::employees = employees
def printInfo(self):
print(self. name,",",self. salary,",",self. level)
for e in emgioyees: o o
print(e.get name())
def get level(self):
retﬁ;n self. level;
def set level(self,level):
selfi__level = level;
def get name(self):
return self. name;

def set_name(self,name):
self. name = name;

#...
XTI LA AR R
o UL, KIS S AT, T HAR S SEIS T R, ATTAF] T8 4E 4
B, 2% Manager 59K E 5 [HAE(F) set_name () S5ARAY . WHRFAMUID T B0, D) A,
H T (R AR AR T AT AR DR 2
® WINREAITATRR . REFET LA IX N AAE R OCR, BT Python RS E K,
2% Manager 135 Employee - #2AH LA . H AT,

SUF R, NS Employee & L—MJRA2ZE Manager, AT J LA 4 52 125 Employee T
HEARS, 7528 Manager W B INZE Manager FFA T JEME, 8L Employee TV MR MRS H
BRI TR IXF AT A S 5, PR AR I S PR T SEE, Ty HaE ] DL R 2
Manager F12& Employee 2 [F][FI 4k &K R

WUBAE 2 K Manager 112544 )5 IR $5 5 L5 AN 2K Employee 112544, 25 Manager 52 H )4k
7 Employee VA H @M. 41 d0:

class Employee:
VIR MR A E R RS



def init (self,Name,Salary):
self. name = Name
self. salary = Salary

def printInfo(self):

print(self. name,",",self. salary)

def get name(self):
return self. name;

def set name(self,name):
self. name = name;

#...

class Manager (Employee) :
pass

i

o

H 1 5 2% Manager 5844k 7K T %25 Employee IFTH B . B, FHACESEEN EHI21T:

m = Manager ("ZF", 5000)
m2 = Manager ("5Kff", 6000)
m.printInfo()
m2.printInfo()

s
Z=S2 5000
ikfh , 6000

W E BRI isinstance () AT RURT AL — N0 G A2 BN SL4] (o 52) -

isinstance(m,Manager)

fath -

True
AT
isinstance (m, Employee)

fath -

True

K425 Manager /&M Employee JRAEHIKM, FrLA—/2 Manager %4 MR & —A4-K

Employee X%, 1EUW “—M 02— —FF.

IRA:ZE Manager 284K BB SATAAAS, RIILAIZE Employee A —F#FJE 7%, 1E W25 Employee

184K T 2K object K& IE—HF

GO, 5 B IRAESRBINIRAE SRR 1R T e S PERE) o 1 BilZ528 Manager ¥511

class Manager (Employee) :
VIR MR A H B

def Aiinitggfself,name,salary,level,employees):

#ALIA I8 R O FESFR WA

Employee. init (self,name,salary)

self. level = level
self. employees = employees

def printInfo(self):
Employee.printInfo(self)
print ("&HY): ", self. level)
print ("EHM R TH:")
for e in self. employees:
print(e.get name())

ANIFF-25 Employee [IEFA IR IETE, level (SEEZ ) F1 employees G BRI 51513) o Horpr, #4
IERREL init () T EALEPUAS 4L

i 80 S 2. )
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def get_level(self):
return self. level

2% Manager 4k7k T 28 Employee ))& 7E (B4l M77%) , ek 7H it O #i& 7 kM
printInfo () J5¥%, I Hid e LT H get level ) Jrik:

e = Employee ("Z=F",5000)
e2 = Employee ("3kfH", 6000)

employees = []

employees .append (e)

employees.append (e2)

m = Manager ("#&JU",7000,2, employees) #H T Manager H 5 1IH4iE K%L

m.printInfo() # 2 Manager M printInfo () ik

print ()

print(m.get _name(), "MIZl: ", m.get level()) # M Employee 4k get name ()
#H Manager fiH 1 get_level O

LiTTaE
B, 7000
SR 2
B R T
=N
kAt

B g 2
2. super() 7%
LEYRAEZS R aT LUl super O 77K FH ARG 7k
class Manager (Employee) :
VR MR A R SR
def Aiinitggfself,name,salary,level,employees):
super (). init (self,name,salary) #ZERMIEREOTHRIDHIIAIL

self. Jlevel = level
self. employees = employees

def printInfo(self):
super() .printInfo(self)
print ("GHEYH: ", self.  level)
print ("EHKLTAH ")
for e in self. employees:
print(e.get name())

#...
i H super O J5 %m0 556K 44
532 Hx

TR I 5 SO AR 44 1 Ja 1 L o SRR R0 Be s Js ME AN T 925 Bl 145 1) rh 2 Manager
A Employee #8H — MRS 4 (B2 WK B MBS HHIZR) 1 printInfo O J5i%, IRAZE (539
(1) printInfo ) J5 V578 55 T 28 (52) 1) printInfo () /772, F540:

class Base:
cvar = 'hello'

bcvar = 3
def f(self):



b
o
e

var = 2

print (Base.cvar, var)
def g(self):

print ("% g")

class Derived(Base):

i 80 S 2. )

cvar = 'derived'
def f(self):
var = 3.14
print (Base.cvar,Derived.cvar, var)

d = Derived()
print(d.bcvar)
print(d.cvar)
d.qO
d.£0

vt
3
derived

A g
hello derived 3.14
ALLER], JRAERAS d 4K 7RI ENE, WEdEAT R bevar M g O J7vk, RN DG T AR
HE m L, evar A1 £0) 5125
533 24K

—ANRATLAR AR 2 AR, BT DUE NS RIRAE HERIIR A2 il

class Basel:

191

cvarl = 'basel'
def f(self):

varl =1

print (Basel.cvarl,varl)
def g(self):

print ("% g")

class Base2:
cvar2 = 'base2'
def f(self):
var2 = 2
print (Base2.cvar2,var2)

class MultiDerived(Basel, Base2):
var = [1,2,3]
iR Basel HFEXT O gOWANTik, 26 Base2 i X T —A £O J7¥:, 2% MultiDerived
SR AKX AN RIIRAEZS . B4, 25 Basel ¥ £O J77EMIZE Base2 1) £0) J7 3 A2 Q] g 26
MultiDerived Z%& [We? 7T LU R HiA AR — T -
m = MultiDerived()

m.g()
m.£()

s
R g
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basel 1
Ui, 2§ MultiDerived Zk7K )22 Basel ) £O 77k,

5.3.4  JEMEReT

BARIRAESRARK T 2K Basel F12K Base2 IR A1) £O J5id, AHETEWA mfO B HARH T8
Basel 1) O J5ik. XK K, EH £0O J77km, Python fifRE2S 15 56 AE %28 B 5 107 vk BL - #XA
Jrik, MARIRE], B BRI, 76 BRI S N B T AR . X R AR
Sev MWAERIA AN X G JE P IR BT 7. 1K DR 1 M R AT AR
K CHEREPTIRE” (Method Resolution Order, MRO) .

MRO KM C3 Hs A YA R R IFL AL P ], Wil 5-1 Fros b Bdhe WAk & ¢ &
OGR4k FIB L4k 7) 1) MRO £6 T2 &

Izl ICI :il\lcl

—>

| Lol e —l<]

5] |2 I | (2] I
(a) FFHAkAESE R K EMROZ & (b) B4R R R L MROZIEIE

Bl 5-1 PRk ¢ R & H MRO 28214
2B 5-1 (b) , 25 MultiDerived &;E%**’JE&T*N‘E%%%@G% [KIEELE MRO AT Y 1% A2 <

MultiDerived. Basel. Base2. object. nJLLHIdIMJENME_ mro_ 5 MRO O 779453 2—M2E 1) MRO JIit
}_\?—‘o 1§Uﬁut
MultiDerived. mro
Bt .
(__main__.MultiDerived, __main_.Basel, main_ .Base2, object)
-

class X: pass
class Y: pass
class Z: pass

class A(X,Y): pass
class B(Y,Z): pass

class M(B,A,Z): pass
print M.mro())

KM S HFRM AR I MRO 2L U 5-2 Fﬁ?

T O

y/

K52 Z5M MBSk K R K MRO éiaﬂ&
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kARSI H MRO 241 R

[<class ' main .M'>, <class ' main .B'>, <class ' main .A'>, <class
' main_ .X'>, <class ' main_ .Y'>, <class ' main_ .Z'>, <class 'object'>]

1] LA inspect BEER (1) %L getmro () £ — NI P A A, .
import inspect
inspect.getmro (M)

fath -

(__main__.

main .

M
B
__main_ .A,
__main_ .X
__main_ .Y

Z

main .

ggjectji

MRO i€ BT IR I C3 FIE IR 2%, W1 A g1k, HERA Bk e o] LA 3]
X/~ MRO £ JE 741

o4

o THUM—ACHHERA—MREL, REROMY “FL, @I EAS 2L
RN RN RERGHR)BRT RE G R) 6B, FIIREELTAELA T
HEA 6 B BB SR k. IR K 89 T oA super ) iR LR K 897 3%

© RAERTURBEAS MK, BRSARERA—AREE, B R URE K07 Xk
hSEHA K BUA,

o M—ARAR, THMBEENT RAML, 8ENE WIVFERIBH.

54 #ERM

541 ZhEYEE . SIR IR E R TE

YER—ABNASIANET, Python nf AR 25— AN LI G40 JE b, a0 5.1.2 TR 5.2.2 354
BN BRE, PTLGEI B U IS 5T . 45z RN (985€) 2l g Y name M1 salary. 45201
class Employee:
pass

e = Employee()

e2 = Employee()
e.name = 'Li Ping'
e2.salary = 3000
print(e. dict )
print(e2. dict )

fath -
{'name': 'Li Ping'}
{'salary': 3000}
IRARASZ5 2 Employee RIS e Tl €2 4558 T AIRIFISEH)E: ename A e2.salary. 48K,
AT LARE I8 5E Ty i m . il

i 80 S 2. )
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class Employee:
pass

def set name(self,name)
self.name = name

e = Employee ()

e.name = 'Li Ping'

e.set_name = set name #45 e 48 E—> set_name () ¥
SRIF 1L e JAH set name () :

e.set_name ("5KfR") #H e ] set_name () Ik

JER Y TypeError 28557 : “TypeError: set name () missing 1 required positional argument:
mame'”s XEKN, set name () JIEHEHRIEEIERINS e b, HIRAIESA e BF—NT71%
JEME, DA set name O VAL CIESNE self &4 .

A DA G PA N R R S U A

isinstance(e.set_name, types.MethodType)
v
False
R, LUK e AR IXAN 4 R R L set_name () 15— AN 24
e.set_name (e, "5Kffi") #H e [ set _name () Jj%
SEfr b, ATLGE I types AHR K MethodType O J5 %45 — AN RET R 40w Tk @ bE. filin:

import types

e.set_name = types.MethodType(set name,e) #%4ie 4% 1> set name /ik
e.set _name("Zhang Wei") #H e 1) set_name () J57%
print (e.name)

isinstance(e.set_name, types.MethodType)

i -

Zhang Wei
True

HIEHT L, set name O) THEILIERMCN T e (—Nria kT .
B E R R E BN % e EY, Employee M HARSIE] (5D IFARATIXLER)
SYEMETE. Flhn:

e2 = Employee()

print (hasattr(e, "name"))

print (hasattr(e2, "name"))
print(isinstance(e.set_name, types.MethodType))
print(isinstance(eZ.setiname, types.MethodType))

vt -
True
False
True
AttributeError Traceback (most recent call last)

<ipython-input-32-a81c8bc33055> in <module>

3 print(hasattr(e2, "name"))

4 print(isinstance(e.set_name, types.MethodType))
====> 5 print(isinstance(eZ.set_name, types.MethodType))
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AttributeError: 'Employee' object has no attribute 'set name'

XU T 0% e2 VA Edi & M name FJ7 LB set_name () .
AR, AT LGRS e R Em . Hilt:
Employee.type = 'JEN

def SetType (type) :
Employee.type = type

Employee.set type = SetType
Employee.set type('JER")
print(e.type)

Bt -

JE A
kAL 4S Employee 485& T PN RJENE, type Al set_type.

542 X5y dict JEPE

SR ] LABE I 45 S o0 008 T P (1 8) 4508 S IR AR R RG . (F02, BERA R R BAA
[ JR PRt 25 5y 5 ST AL . O 18 BT RS AN SR, Python SRHI—A™ diet X % -4 X
Sefrt, RO TR R AP dict  @YE, ZE TR M Tz R T R
7 S 5o i
e. dict
it :

{'name': 'Li Ping',
'Print': <bound method print name of < main .Employee object at 0x0000016C4998FE10>>}

AT
e2. dict
vt -
{'salary': 3000}
XA dict FION R I HEEHFE WA AE, FIN, RGBS YR e N B R e 1)
Il 4 TR AN S EA G —EYE, WL slots_ BRIIZRE K@, LA Sl
F__dict_ & BT A T 1 i 5 SR I T4

543 _ slots

1. __slots  RYFHI%
WA slots n] LA —ANRAEG S NI @ . 4540 -

class Employee:
__slots = ['name', 'salary', 'printInfo']

e = Employee()
e.name = 'Li Ping'
e.salary = 3000

def printInfo(self):

print(self.name, '\t',self.salary)
e.printInfo = MethodType (printInfo,e)
e.printInfo()

i 80 S 2. )
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fath -

Li Ping 3000
72K Employee [ slots  UiH] T ARSI =&, name. salary. printinfo. 11,

NI IL)E L
e.age =23

M= AttributeError (B PER %) “ WA JE M age'”:

AttributeError Traceback (most recent call last)
<ipython-input-9-bda77b7b691a> in <module> ()
--—-> 1 e.age =23

AttributeError: 'Employee’ object has no attribute 'age'

PO ) 5 AR AttributeError i3S Employee %% J& T age. Mi/eii, “e.age =237 A& z)
BIHIN— age JBPER BRI

2. _slots  ®myfhis

RO ANTEAE R dict. EHBASEE, Prel DS N r e, FIE T A,
196 %Ail:I% B’ ;H\:EP’ %B{f}zﬁTASIOtSAc

class A:
def init (self):
self.name = 'Li Ping'

class B:
__slots = ['name']
def init (self):
self.name = 'Li Ping'

import timeit
def £0:
x = AQ
del x

t = min(timeit.repeat(£f))
print (t)

def g():
x = B()
del x

t = min(timeit.repeat(qg))
print (t)

Bt .
0.6455485462242336
0.5542848783678096

PR £O AR g O 735 BUERTIIER T8 A FI2E B 10X 5, AR5 JH BR 2K timeit.repeat () KON
HIes K £O sipri K g O B BRI TRDT S . TLAE B, fEH] slot 928 B X B LESE A AN Sadli
TR,

€ 24

® TUL—AKRENT RSN BN, HEHNRT T EBEEZILA types Akt
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MethodType () 7 i%.
® T %4y dict BHRE—ANEATIZATZ MR B F T £,
®  slots FRHI—ANEEB R B, THTHAHE. RSFFERE.

M55 S —RERN

5.5.1 b, B, UGB iy
& Ll / \ e e

1. # ﬁﬁjfﬂ% i B

W — AR B, H R w3107 a
AN, WU RS TR, S FIEEE  enady  wa e
EEASABER, BABERNFRESATERN. 84 7\ ' !
TR P AABBOR, o [RE, —AMVAT MBS AR R st
AR R, T, R R Y Y b *
PRI —HRE R, W 53 FrRE A mepzm N FEE L s B
BT 5 Ril T

AL, SESERLA SRS B T A eSS SRR IIORIPCR

Ry —ANUEISNZADDIX, AR CR), BEADICERN XAHZA I CR), 3

P CR) Z IR R TR R Wil 5-4 B

54 SCFCR) Z IR TE O A

[FJI, e SCEA ] DLEIR B TE R R, — SRR LA A 2 Ba%, — N Bag X A2 A0,
— M) R A e B, ST heml SO T LA IR BOAS [F] () html JGEE ) — R G & -
—A™ html SCAFAT LA 4 head FT body WNJ02, 11— head X 4075 meta Fl title JCZR, [FIFE, —4>

body L HIZANTEE, WAFRARE hiv div XH p B4 #li, Nmi—A html SCRY:

html xmlns="http://www.w3.0rg/1999/xhtml"
xml:lang="en" lang="en">
<head>
<meta http-equiv="Content-Type"
content="text/html; charset=utf-8" />
<title>simple</title>
</head>
<body>
<h1>A simple web page</hl>
<ul>
<li>List item one</1li>
<1li>List item two</1li>
</ul>
<h2><a href="http://www.cs.luther.edu">Luther CS </a><h2>
</body>
</html>

i 80 S 2. )
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P, html SCPFI TG 3R Z AR AR i TG 2R (Wl 5-5 i)

FERFARTTE, BAH T ORI R SRR, [ I 7 ZETTUAN R (K A (1 05
it s 7 Kinect SEIN AR AR T2 44 (KIBEH LR AR (24> SR BOR, 2722 5T 1]
BN B, TSl B, AEARGE Rk R, ISRy, B O s
F A MER (Minimax) S48 5, 0 I AR = B 1035 3 Bt I I S10E . 28 A I BT RS
(AlphaGo) FIBURE A ] T BOA I S0 RIS R (MCTS) o R AR Z )50 2%, I BURANT
BLEE AT VAL o

R 12845 5 (node) YT, S RIZIALEAT Rl R 1) “RXTRRT, BEANEA
NI ZADNTE R, BTN TR R AR R HAR S %7, el B 5
ARG RIIRCE (S258) o T LA ME— AR ES R, AN UK 745 RN BRI AN A ) “ B2, W
G R KRN IR I BE . o “07 I ik “M T4 7. WA 5-6 Pt —BRIEN
“37 [

rootnode

@ child1 | child2

@ @ nodel node2
childl childl | child2 | child3
node3 node4 node5 node6
“ a child3 child4 child5 childé
[ 5-5 html SCHRYTCE ZRIRTEC R Kl s-6 Bl “37 BB

GRS T RAMRL N “3”

FEAGE AT UAT DN R R IOIRG AL T58 1R, RE RN T T5 2 7, RE;
RN TN TRET R 3 )R, o — BB K 45 R R KR DS AR AR IR . — G5 R
R IX AN B TR I P VR E+1. 1, rootnode AR K= 2 “37, nodel fRFEMIR
i Ese “27, 1M node3 AR A —aisi, A “17,

2. X

WA & K% T S S AR 200 LT 2L =L e ), XFERIRERCAE “FP
W7o 27 AT PR ZXORET, BIIR R R G e 2 A AN AL HATI Y2
o1, G RIPAN % T 85 RO F ARG R “ /i q% s R AT SO N T )z ) Ff
B 5 TR DR DA SRR TR 5 A BT P 5 T AR B, g — 2 Ak — R RO A e e Ak D — SO TR 7 K
Wl 5-7 Pt — BRSO, BN R 2 AT (W 4RD)

3. ZXEER

FE— BRI, ARG ORI TR A A R, IR HHMET AN W
RILLE T RO 4 AR A/ T (B T) XA sl A BE,  FOA T B BT A 45 R B
KT (BN T) RZAG RO, WP = SRR 0 “ = AR ZR Y (Binary Search Tree) 7. U1/ 5-8
ot B SRR



b
o
e

(30)
() ) )
W © O ® @ ®
@ © O (4)
K57 X Kl 5-8 T XiHEW

LSRR SR AT 45 0 A TR IR i L ZE AN 17, I A0 — S o — R
HXH”, WML NS TR m A B — R

AR NI, L > R I BEALARAR P IR REAR R SR A R SRR

PR = SOR R — P At o R SO 105 SO — Pl V5E S, — R ERAAR SN, R AR
7B, T RERR RO — R A IRl UM, AT — ARG R, BRIXAS TR S Ah, A2
AT RARE R T4 o XA E SCE R W R 2eeeeee

5.5.2 BRI U A7 Gt e

FEVHEERLA, R sl SO I R A il AT (Ml o3 (S5 05) » SJCEERZR S )i Z IR NS 1K
ECuIN

DRI Sy 0 8 SO 82— b D PR 5 0, T AR B A SRR ISR 3 U 19 i, BDR A
Gini, BRI B TR ME, SCEAAHIL TS R AL E . AE Python 1, LUK
PR ik

1. BRERY list

AN B ICR IS T A list Xf % RKoR, HAaiz8di o2, A 1E N ILEZFEdE o
F LN list X5 (BEANMZ T4 s —A List X7 5), BI—/Ngh ) list i B2 745 1) list.
B, S 5-7 Frosi) XA, BRI List X5 R 0R

tree = ['a', #1R
[P0, $AETH
('day, 1, (11,
['e (1, 11
1,

£, 01, [11,

["e’, 47T
['
[]

]
]

2. FLF5IH

FORM S R v MBER Y vkl “ = XAEER” v, BT AN SRR —
gl Hrb, BREARSMEITRENESN, EFEfRN LTSI . TR,
SEH MR s, RE P AMA I AG & F4in, N TSR Eut, HE
Bl— R X PR GE AES I N R I A TG S L I R E “C ZXER T,
Kl 5-9 Fiom

i 80 S 2. )

199



Python 3 M T2k

a
left |ﬁgm
b C
left | right left | right
d S f
left | right left | right left | right
K59 —XEER
45 151 Python )25 SCRT LA 4 T -
class BiTreeNode:
def init (self,rootObj):
self.data = rootObj #EA
self.leftChild = None /151 H
self.rightChild = None 4T 5 H
200 2 BiTreeNode 75—~ XM 9% 4, 1L data J8 PEAEREIXANES 15 5 (50 76 2448, L leftChild

A rightChild 73732 245 w5 K 224 TR IORR G s i 5 o T LA XA RIS I — 2270595, LTk i

Zi RIS TR AR Bl

class BiTreeNode:
def init (self,rootObj):
self.data = rootObj
self.leftChild = None
self.rightChild = None

def insertLeft(self,newNode) :
if self.leftChild == None: #Bi4i RN AEEZT
self.leftChild = BiTreeNode (newNode)
else: s RN e SRR A O 45 U e 1
t = BiTreeNode (newNode)
t.leftChild = self.leftChild
self.leftChild = t

def insertRight(self,newNode) :
if self.rightChild == None:
self.rightChild = BiTreeNode (newNode)
else:
t = BiTreeNode (newNode)
t.rightChild = self.rightChild
self.rightChild = t

def getRightChild(self):
return self.rightChild

def getLeftChild(self):
return self.leftChild

def setValue(self,obj):
self.data = obj



b
o
e

def getvalue(self):
return self.data

AJ DUE S BRI i, M I BRSO
B SO AR 4

r = BiTreeNode('a')
r.insertLeft ("b")
.insertRight('c")
= r.getLeftChild()
.insertLeft('d")
.insertRight('e")
.getRightChild() .insertRight (' ')
print(r.getLeftChild() .getRightChild() .getValue())
Bt -

@

5.5.3 XU EEE

BERS— KR SO AT DA AR 2 04, dnil P — AR — SO i) — SORRIE . Ay — SO PR g
TERAEET. I, RE BRI P X, RIS ORI RS AL i AR 504
Vi) A SRR AN A, Al MR IR TR IRECH TR, BRI A4 T3
W X, BT RART DTS VA 5005 e SO i i Fie e il -

HHEARI T T A AR A = SO

def traverse pre(T):

i 80 S 2. )

5 O O O R

if T:
print(T.data,end = ' ') # H 37 AR
traverse pre(T.leftChild) #30)J] T.leftChild MR TP
traverse pre(T.rightChild) #3)J] T.rightChild ARKIA TH

AR — 1 3k e 5
traverse pre(r)
Bt
abdect
R RERR N “SEHRA 7, RIEMS IR ORI B SV IR, PR R A TR . AT L
P JE MR N 7, RIS D — BRSO I 2 i D e A, PR AR ARSI
#I5E T T AR = SO

def traverse post (T) :

if T:
traverse post(T.leftChild) #JJ] T.leftChild MARMIATFH
traverse post(T.rightChild) #3)7] T.rightChild NHRMIA T8
print(T.data,end = ' ') # BT AR
FIRIXA J5 AR 3k T Sk
traverse_post(r)

vt
deb fca

MR, A PRI, RS P e A, RS VTR, B E s A R, AR
#rP P ) T AR = SO

def traverse mid(T):
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if T:
traverse mid(T.leftChild) #3iJJ] T.leftChild MARMIAFH
print(T.data,end = ' ') # 5 1) AR
traverse mid(T.rightChild) #3)J] T.rightChild NHRMFIA T8
AT AN HHRR e ) B

traverse mid (r)
s
dbeacft
P v s 7 R ) 44 A dot, ks D AR A 5-10 s
Sebr b, SR, PRI AR D2 O A Ak A, Pl R =ikl A4
me WAE 5-11 FroRe EOGBRNZET R I E RS SR I R e [ R RIS AN A
A% S, AR PR M =R, B T [T Bl RN A XA R

S MR [ o
iot(None)
iot(d) ithd
202 iot(b) b iot(None)

iot(e)
iot(a) Hita
iot(None) iot(None) ° a

iot(c) e finthe @ ° 0

iot(None) iot(None)
K 5-10  rRRE s eR B K s5-11 Setimpy . i M, Ja i by e [F) — 4k A2
FeT - %, T LSEBUEE R — SOR A IARER R o BT, SR—BR SRR R 8GRI I3V
SesRATMEIE, FRA TR, T ORI S R A T S IR R B e AR R

#JE AR K T YR EE (R )
def depth(T):

if T:
1 = depth(T.leftChild) #T.leftChild MARMZ T =
r = depth(T.rightChild) #T..rightChild NI4T & E
return max(1,r)+1 LA TR B O d KA+ 1
else:
return 0
XA RIS %
depth (r)
vt -
3

554 T UAME MR

M, AT B (0 = SRR AAEA . IER. SRR, Job, AL IR
T LME S XM IS i TR AR, TR RV AEITA 45 b T 3R A SIS e 0T
TXAEEM, TS RGP (e T R <IZ S KU <A TS RUED . DTLARIR
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SE ] DR DU R 3 — Ml TR

R 1024 MEHRTCRBAE A list W R4, FHEAHRIEMRIER TR, WFFEMNELBIRE
BANEL, PRI HT 4L 1024 I ECBUA SNIE & AR AN B T 3R A X Le s S At — A X
W, TR AR G5 U A R IR B T 34T LR

& LURLAHAE, WUl R E]

® IR UNTT MRS S, WA TR B

® LU CORT MA AUEME, IR TR AR

EAWH-HER, HIFRENCRHEER, i BES W GIRKE]) o XA AR
Zend B R AR AL MR B 745 /U8 AR, HUBR IR B 2 AN B R v B o A 2R — SRR P — X
B AL 107, BIAEE 10 VORI RS T .

IR g R R el 7 G R, DR B SR g AR R NS SOt T
LT :

def searchBST (T, key) :
if T:

if key==T.data : return T #IEH R
elif key<T.data:return searchBST(T.leftChild, key) #ELE T LR
else: return searchBST(T.rightChild, key) AT EER

else :return None

SR, IRAEIEAEA —HR BST M, DREE T 5 A — R 384, ol igs 57 BST W 46
AN EHE TR PR R, WA EHE AR G F= s —> BST M.

A5 AR BST W gl AN — AR 0 x R R AR R AN AR x /45 S,
WIFESE AT B4R x5 WUERAHEAE x K T4 5008, AR 3 BRA x; H RS —
B, A TR R, SRR AT R AN s, IR ALE XA B 1 5-12 Bl il A W
NE T E A BST W2

HE T R =S x

def insertBST(T,x):

34 34 34
None | None | None |
Y N
27 27 40
None | None None | None None | None
(@) (b) (©)
34
34 |
£ N
¥ N o m
27 40
None | None | None | None | None
< — Y N
2 11 29
None | None None | None None | None
(d (©)
Bl5-12 =S8z (BST #) s A e
BN BRI AR T T

i 80 S 2. )
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if T:
if x<T.data:
if T.leftChild:

insertBST(T.leftChild, x) #1E T AT A x

else:

T.leftChild = BiTreeNode(x) #H&5immh T MAZT
elif x>T.data:
if T.rightChild:

insertBST(T.rightChild, x) #7E T AT B3R x
else:

T.rightChild = BiTreeNode(x) ##&5mMA T MAZT

FAWTR A BREL, G A BST
root = BiTreeNode (34)
insertBST (root, 27)

insertBST (root, 40)

insertBST (root, 29)

insertBST (root,11)

XF—A> BST B, FHGE DSR2 MR ea, DItnl U o pi Briaié i) BST
B, RR AR P IR NP
# PR I 45 R — AN T4

traverse mid(root)
print ()

Bt .
11 27 29 34 40
FEUCIAA 2 FT 48 22 PR B0 searchBST (), A& 7 IE AR %

29
searchBST(root,x)

204

X

n

if n: print(n.data)
else: print (" ARKFEkF: ', x)

15
searchBST(root,x)
if n: print(n.data)
else: print (" ARKkF|: ', x)

i
29
AKkH: 15

O 85

® NBH. ZIM. XM EMEF XA, WA= St e A AR A K.

® NEHEI S RARG T . FIRB . BB T, TR 2 I = A
B, K Akt

O NI MEMGIEA. EREEH T,

[\y| 5.6 Shk: WEEXTRIFFRIIERT “FREMN FFK

RITAS T — 0T B S0 B o | SEHE A, A SEIERY E S T — ek, RATT
e SR T LU [ SR BT | 9 . Sk f— ANk, PR — MR RE AT

X

n




9O

M, & HARSA&MEM, W/ bRl 5t SIS, R B Riko R, iR
JUFAS TR R, BRI LL A S A Fie xRA A4,  ande ek BT Lhagh ek, $£44, Ha
RHURA P 7 osE, XSGR AT S BT H AT RE X S, EATIRE T LAAEAR B2 [H]
PR SFROHR Ot Al tar DL I R (nBe K ) AR BB I

5.6.1 I RF SRR 5 |5

— A S, EG IR AN RS, ARSI RS RATHEAE R, (Rt
FURIN, AR RS R AR I I g s BUR B ok o RRNIEAR AR AL B — 287 TAE, )
WAt SRR EE . SOREGR . SHn 5. BN B A LI R R JE R, i 0 7
WEAR R IRRE REAEXS S o v LU A AR AR AT IR S s Jg PEA h e @t H — ANk, 1IXANmT
RN “UFRRFIEE” 25, ROy eIl AR IS AT I FE o

XA YRR 7 R E T L R RS, NG EA 1 ArEds @R shae g ik,
W AT b, A s E e, T AR L Ay L hifg =55, FR, KR
WA ACME. BE&. EE. @ahFEME. ks R L, KR Z s R,

1. B 5IEEHR

S | K T 0 AT S R PRI R

BAEEE:

Wikt 1 (B window: 7 K SE. ARl . 155 uar st ERaEiE. FAgih s
AR R spirit
DhRe Btk
init () 1AL
run () HIFAR LA
processEvent () #E A
collision() BT - b A
render () #eHilg 5t
quit () HIR AR

R, wTRLE S R (K35 3% 5 428 GameEngine, /1, KJIERAE init O SE ik s | v)
B TAE, BFRIERE L BB IREE R R B R aa 4 W EEHA run O kAW E
B ERE, G SR . ARSI AT . el st BRIXLEEF BT, GameEngine
W T —2ekiBh k. flhn:

import random
import pygame, sys
from pygame.locals import *

i 80 S 2. )
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T N OL f —

RUNNING = 1 A IEAEISAT
PAUSE = -1 #EE
STOP = 0 #1511

FPS = 25 #HEHRHHEE
#-——-Fifs HE---—--—-

BLACK = (0,0,0)
WHITE = (255, 255, 255)
GREEN = (0, 60, 0)

GREY = (210, 210 ,210)
RED = (255, 0, 0)
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PURPLE (255, 0, 255)
YELLOW = (120,120,0)

class GameEngine():
def__init__ﬂself,width,height,title::'gameEhgine',background:=None,foregrounds=None):

self.width, self.height,self.title = width, height,title
pygame.init ()

pygame.mixer.init () FYITAA R T 5 |2
self.surface = pygame.display.set mode((width, height))
pygame.display.set caption (title) AL T B R

self.runningState = RUNNING

[ VILEW T StEHT 5t background and foreground--—--
# self.background = background

# self.foreground = foreground
self.set_background(background)

self.set foreground(foreground)

self.bg color = BLACK #T SLHUE
self.fg color = YELLOW #HTECE

self.logo image = None

206 P A e —
self.sprites list = [] I AHE R A
#...
f=========2. UK T, ===
def run(self): AR A 2 ] T
self.game intro()
clock = pygame.time.Clock() # A
self.running = RUNNING
while self.running != STOP:
self.running = self.processEvent()  #2.1 FfFabE (B, AR
if self.running == RUNNING:
self.update() #2.2.1 FHEE
self.collosion() #2.2.2 fEREATI AL
self.draw() #2.3 Ll
pygame.display.flip() #pygame.display.update ()
clock.tick(FPS) HREMP WIS FPS Frames
pygame.quit () #3. BHFEF

def game_intro(self):
pass

def setiforeqround(self, image=None) :
self.foreground = image
if image:
self.foreground = pygame.image.load(image)

def set_background(self, image=None) :
self.background = image
if image:
self.background = pygame.image.load(image)

def init(self):
pass
def add sprite(self,sprite):



self.sprites_list.append(sprite)

def remove sprite(self,sprite):

self.spritesilist.remove(sprite)

f=======2.1 HIALM A, WIr)

def processEvent (self):

for event in pygame.event.get(): IR PSR T S
if event.type == pygame.QUIT: #EM T 1 OGP

return STOP #15 H AR
elif event.type == KEYDOWN:
return self.keydown (event)
elif event.type == KEYUP:
return self.keyup(event)
return RUNNING #1EH

#  BHEZ T AR
def keydown(self,event) :

if event.key == pygame.K ESCAPE:
return STOP #IRH
return 1 #IE

# BT AL R L
def keyup(self,event):
return 1

f===========2.2.1 FEHFHKIR

def update(self):

for sprite in self.sprites list:

sprite.update()

for sprite in self.sprites list:

if sprite.is dead():

self.remove sprite(sprite)

f=======—====0 2.2 Rl A2
def collosion(self):

pass
f===========0 .3 LI R=—=—=—=

def draw(self):

self.draw_background(self.surface)

self.draw_foreground(self.surface)

self.draw sprites(self.surface)
self.draw_scores(self.surface)

#self.player.draw(self.surface)

def draw_sprites(self, surface):
for sprite in self.sprites list:

sprite.draw(surface)

def draw_background(self, surface) :

surface.fill(self.bg_color)

if self.background:

# A ST

surface.blit(self.background, (0,0))

def draw_foreground(self, surface) :

if self.foreground:

surface.blit(self.foreground, (0,.0))

i

o
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def draw_scores(self, surface) :
pass

#1ENLE pos A FAER4S fontname FIFAK K/ fontsize £l 3CA txt

def draw text(self text, pos, fontname = "Comlc Sans MS", fontsize=20):

#QA%H 4 scores
myfontl = pygame.font.SysFont (fontname, fontsize)

labell = myfontl.render(text, 1, (255,255,0))
self.surface.blit(labell, pos)
BB HdE e 54 update O FURIESE AL FE R L collission () 3 JFALHR . R4 AL 2 (1) 45 S5 3 B0k £
P OFE 2OIRAS, 047 & B2 45) fiE . draw _sprites O /228 I BT E R R EMG R, B T
WX H G2, IR LI (5f %8/ mA0) A% 16 45 1% PR 5
B —> GameEngine X} %, SRJE I run O 77 5 iFais A TRk

WIDTH = 640

HEIGHT = 480

game = GameEngine (WIDTH, HEIGHT)
game . run ()

208 2. BR

R R WP F R, AT REIRE R (b, Bk RBL. Jsfss) , wIblg —
FEARMIRE R, DRIRITA A RIRSERE RIGSLRRE, IR tbenmt B FRA: AR R IR R 2
KR WILFEEE AR (BRRR) ESR . E. 2h ((EFs EEaad) . k.
AR E AR5 R 3 Sprite 1A H Python H A (145 K 2K Sprite, 1XA&4 T AFELH HEME A
JEJZ T iRk | ) S
fmmmmmm === A R RIS

class Sprite():
def __init__(self, image=None, pos=(0,0),vel = (0,0)):
self.pos = [pos[0],pos[1l]]
self.vel = [vel[0],vel[l]]
self.lives = 1
self.set_lmage(lmage)

#———-FHRE-—--
def update(self):
# S

self.pos[0] += self.vel[0]
self.pos[1l] += self.vel[l]

self.rect.x = int(self.pos[O]—self.rect.width//Z)
self.rect.y = int(self.pos[l]-self.rect.height//2)

def draw(self, surface):
if self.image:
surface.blit(self.image, self.rect)
else:
pygame.draw.rect (surface, WHITE, self.rect)

def colliderect(self,sprite):
return self.rect.colliderect(sprite.rect)

def is_dead(self):
return self.lives ==
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def set image(self, image):
selfiimage = image
if image:
self.image = pygame.image.load(image)
image rect self.image.get_recto

self.rect = pygame.rect.Rect(self.pos[O]—image_rect.width//Z,
self.pos[1l]-image rect.height//2,
image_rect.width,image_rect.height)

2k Sprite WJ4RtL H AL E (pos) « IHJE (vel) « KA (image) « 2B/ (lives) « B HIHIIE (rect) ,
update () J5 75N draw O) J5 2543 590 58T H 5 04 B FNAE B it % (surface) 223 1 L, B %L colliderect ()
FH ARSI 2 75 R0 e Ath frpoRs R R A2 T il

5.6.2 Pong {li{Xk

AT PG e P T () 06 G g 7 V200 E IR PRI 1) 0 AR 5 P HESE T TR R — A ARk —
A BRI A Z RN FIRE RS, ARG YRR Pong WA A1, Pong ik BrARERIEA
TR VX R AL, AL PIME R, BRI Fe BRI AR (1R A

7t IR Sprite LA F, WL & XK Ball F#orfefeBk, 2K Paddle KR,

class Ball(Sprite):

def init (self, radius=15,pos=(0,0),image=None) :
super(). init (image, pos) #1 FH A2 S 1) 43 bR B
self.init_velocityo
self.radius = radius
if not image:

self.rect = pygame.rect.Rect(pos[0]-radius, pos[l]-radius,
2*radius, 2*radius)

def init velocity(self):
horizontal = random.randrange(12, 24)/30
vertical = random.randrange(6, 18)/30

if random.random()>0.5: #E5AR IKP JEE T7 1R)
horizontal= -horizontal

if random.random()>0.5: # 5O A P R )
vertical= -vertical

self.vel = [horizontal,-vertical]

def draw(self, surface) :
if self.image:
surface.blit(self.image, self.rect)
elses
pygame.draw.circle(surface, WHITE, (int(self.pos[0]),
int(self.pos[1])), self.radius, 0)

#——— B -
def update(self):
super (Ball, self) .update ()

def backward(self,horizonal = 1):
if horizonal==1:
self.vel[0] = - self.vel[0O]* 1.1
elif horizonal==-1:
self.vel[l] = - self.vel[l]* 1.1

i 80 S 2. )
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else :
self.vel[0] = -self.vel[O0]* 1.1
self.vel[l] = -self.vel[l]* 1.1

7£2% Ball (1) update () 775 T 52 update O 535 H T30 H A RIALE . i G4 Feak Al
i (RS ) A A Ml AR gl P e 5 ek 2 backward (), [ R 2K backward O FiR 38 S )7 2 oK -
HE H AN T A IR . BRER init_velocity O FSRAE Be— N RENLA R i W s A BB IE, Rk
draw O Ft2E —PMEAFR A D, Fln:
class Paddle(Sprite):
def __init__(self,size:(8,80),pos=(0,0),image:None):
super(). init (image, pos)
self.size = [size[0],size[l]]
if not image:
self.rect = pygame.rect.Rect(pos[0]-size[0]//2, pos[l]-size[l]//2,
size[0], size[l])

def draw(self, surface):
if self.image:
surface.blit(self.image, self.rect)
else:
GREEN = (0,255,0)
pygame.draw.rect (surface, GREEN, (self.rect.x, self.rect.y,
self.rect.width, self.rect.heightﬁ

2K Paddle ¥ A % X H O update ) 7775, Ut B E R4k A T 223 Sprite [¥) update () 757k, 1fi
RBEA BB R, R draw O g2 E—NMEERR H .
BRI /RS X 2 Ball Al Paddle #b, 475 ZLAE T FH (13K 51 %25 GameEngine J4A I, JRAE @2 X —
7R Pong WK 712K, & {f PongGame. f1140:
class PongGame (GameEngine) :
def Aiinitggfself, width, height,paddle width=8, paddle height=80,
ball radius = 15,title = 'Pong Game',\

background = None, foreground = None) :
super ). init ( width, height,title,background, foreground)

210

self.scores = [0,0]
self.ball = Ball(balliradius,[width//Z, height//21)

self.pad width = paddle width

self.pad height = paddle height
self.half pad width = paddle width//2
self.half pad height = paddle height//2

self.paddlel = Paddle((self.pad width,self.pad height),
(self.half pad width,height//2))

self.paddle2 = Paddle((self.pad width,self.pad height),
(width-self.half pad width,height//2))

self.sprites list = [self.ball,self.paddlel,self.paddle2]

self.paddle pressed = 0

def collosion(self):
ball = self.sprites 1list([0]
paddlel = self.sprites list[1]
paddle2 = self.sprites list([2]
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width, height = self.surface.get size()

#5 BB, ACPEBEAA, EEEE AR
if ball.pos[l] < ball.radius or ball.pos[l] > height - 1 - ball.radius:
ball.backward(-1)

if ball.pos[0] < (ball.radius + paddlel.rect.width):
if ball.pos[l] <= paddlel.pos[l] + self.half pad height and \
ball.pos[1l] >= paddlel.pos[1l] - self.half pad height:
ball.backward(1)
self.scores[0] += 1
else:
ball.pos = [self.width//2,self.height//2]
ball.init_velocityo
self.scores[1l] += 1

if ball.pos[0] > self.width - 1 - ball.radius - self.pad width:
if ball.pos[1l] <= paddle2.pos[l] + self.half pad height and \
ball.pos[1l] >= paddle2.pos[l] - self.half pad height:
ball.backward(l)
self.scores[1l] += 1
else:
ball.pos = [self.width//2,self.height//2]
ball.init velocity()

self.scores[0] += 1

# SRR, REHUARTE A R
if paddlel.pos[1l] < self.half pad height or paddlel.pos[1]
+self.half pad height> self.height:
paddlel.pos[1l] -= paddlel.vel[l]

if paddle2.pos[1l] < self.half pad height or paddle2.pos[1]
+self.half pad height> self.height:
paddle2.pos[l] -= paddle2.vel[l]

# AR AL B R 2
def keydown (self,event):
if event.key == pygame.K ESCAPE: #iE{l|
return STOP

elif event.key == pygame.K SPACE: #E
return PAUSE

elif event.key == K UP:
self.paddle2.vel[l] = -PAD MOVE OFFSET
self.paddle pressed = 2

elif event.key == K DOWN:
self.paddle2.vel[l] = PAD MOVE OFFSET
self.paddle pressed = 2

elif event.key == K w:
self.paddlel.vel[1l] = -PAD MOVE OFFSET
self.paddle pressed =1

elif event.key == K s:

self.paddlel.vel[1l]
self.paddle pressed
return RUNNING

PAD MOVE OFFSET
1

i 80 S 2. )
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AR 1) b B R 2
def keyup(self,event):
if event.key in (K_w, K_s):
self.paddlel.vel[l] 0
elif event.key in (K UP, K DOWN)
self.paddle2.vel[l] 0
return RUNNING

$HI5)

def draw_scores(self, surface):

self.draw_text(str(self.scores[O]),(lO,lOﬁ
self.draw_text(str(self.scores[1}),(Self.width—30,10ﬁ
i NZ% paddle-width, paddle-height 73 7 &/~ £9H 1 T M 5y, ball-radius FoRERIFFAR. HEE
XU RY, Wit R B T RO A A S Paddle XS paddlel . paddle2 M1 RERZE Ball (%)%
ball, JEREAT TR INEKG R B RS spriteslist . scores &7~ A2 AT KI155) « collosion () J5iEALFR
BRANGEEE . PR SO, PRI B aSh . B2 keydown O) MIEREL keyup () 73l
AL R T A B SR RSO0, WA B R R
wJa, TP —A R, WX AN R PongGame. 141 :

fimmmemmas ERP-- -
WIDTH = 640

HEIGHT = 480

win = PongGame (WIDTH, HEIGHT)

win.run()

il 5-13 Pz sg Pong iRk 1T & .

Q Pong Game

[ 5-13  Pong Wiix&HIE1TH A

5.63 i “STHLRHL” Uik
DT TR Wekr, FERXOT AL, BEE .

2 GameResource H TIRAFEIG . 75 & S0 EE 12

= A
FOETRETY

i

WCAHIRZ, i, LITEX T —
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class GameResource:
def init (self,init file = None):

img dir = 'Spacelnvander/images/'

sound dir = 'SpaceInvander/sounds/'

self.bg fg = ['map.jpg','fg map.jpg']

self.player images = ['playerl.png', 'player2.png', 'playerl hitl.png',

'playerl hit2.png', 'player2 hitl.png', 'player2 hit2.png',
'player destroyl.png', 'player destroy2.png', 'player destroy3.png']
self.enemy images = ['Enemyl.png', 'Enemy2.png', 'Enemy3.png’',
'Enemyl hitl.png', 'Enemyl hit2.png', 'Enemy2 hitl.png', 'Enemy2 hit2.png',
'Enemy3 hitl.png', 'Enemy3 hit2.png', 'Enemyl destroyl.png', 'Enemyl destroy2.png',
'Enemy2 destroyl.png', 'Enemy2 destroy2.png', 'Enemy3 destroyl.png',
'Enemy3 destroy2.png']
self.boss images = ['Bossl.png', 'Boss2.png', 'Bossl hitl.png',
'Bossl hit2.png', 'Boss2 hitl.png', 'Boss2 hit2.png',
'Boss_destroyl.png', 'Boss destroy2.png',
'Boss_destroy3.png', 'Boss destroy4.png',
'Boss destroy5.png', 'Boss destroy6.png’,
'Boss _destroy7.png', 'Boss destroy8.png',
'Boss_destroy9.png', 'Boss destroyl0.png']

self.bullet images = ['bullet blue.png', 'bullet purple.png',
'bullet yellow.png']

self.enemy bullet images = ['EnemyBulletl.png', 'EnemyBullet2.png’',
'EnemyBullet3.png']

self.bg fg = [img dir+x for x in self.bg fqg]

self.player images = [img dir+'player images/'+x for x in self.player images]
self.enemy images = [img dir+'enemy images/'+x for x in self.enemy images]
self.boss images = [img dir+'enemy images/'+x for x in self.boss images]
self.bullet images = [img dir+'bullet images/'+x for x in self.bullet images]
self.enemy bullet images = [img dir+'bullet images/'+x for x in

self.enemy bullet images]

self.sounds = {'bg music':'bg music.mp3', 'shot sound':'shot.wav',
'player hited sound':'user down.wav',
'crash sound':'explosion.wav',
'explosion sound':'explosion.wav', 'user down wav':'user down.wav'

}

self.sounds.update((k, sound_dir+v ) for k,v in self.sounds.items())

WER T [ #2 Spacelnvander A2 GameResource 5% GALWOX LE THIFSCAF M BAE, FEAIUA AR
I%d o creat_sprites () 7712 H T BIEHFEXH AS R, draw_background () 755 ] T2 e 1 15 5%
M. [FN, 4 TR SRS, (ERTE SR I B BRI R, A n T SR
(IR 2= 1k P w71 < DA Ay AT 5 %) P S W = S D I B S DR S 24 s R /NP e |
FRIAAE, EERXMBED), GO SRR . WA AR T8 B AR SO
Jr TR IR IO 5735 o B0

from pygame.time import get ticks
from pygame import mixer

i 80 S 2. )
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class SpacelInvander (GameEngine) :
defgkinitgk(self,width,height,title='SpaceInvander',resource==GameResourceO):
super ). init ( width, height,title)
self.resource =resource
self.background = pygame.image.load(self.resource.bg_fg[O}).converto
self.background2 = self.background.copy()
self.pos yl = -1024
self.pos y2 = 0
self.bg roll speed factor = 0.1

HEBE 55 AR

mixer.init()  #sound
pyqame.mixer.music.load(self.resource.sounds['bgfmusic'ﬂ
pygame.mixer.music.play (1)

self.player id = 0
self.player = None
self.enemy id = 0
self.player = None
self.boss id = 0
214 self.boss = None

self.aliens = []
self.bullets = []
self.bullets boss = []
self.explosions = []
self.score = 0
self.creat sprites()

def creat sprites(self):
pass

def draw background(self, surface):
surface.fill(self.bg_color) #clear surface to green
surface.blit(self.background, (0,0))
surface.blit(self.background, (0, self.posiyl”
surface.blit(self.background2, (0, self.pos_yZﬁ

def update(self):
super () .update ()
self.pos yl += self.bg roll speed factor
self.pos y2 += self.bg roll speed factor

if self.pos yl > 0:
self.pos yl = -1024

if self.pos _y2 > 1024:
self.pos y2 = 0

def game intro(self):
logo img = self.background
intro = True
while intro:
R AT AT IR
for event in pygame.event.get():
if event.type == pygame.QUIT or event.type ==
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pygame .KEYDOWN and event.key==pygame.K ESCAPE:

intro = False &

break ﬁﬂ

xf

self.surface.blit(logoiimg, (0, 0)) ER

text = "Press Esc or window X to Enter Game..." ﬁ%

self.drawftext(text,(l2,self.height//2)) %D
pygame.display.flip() #pygame.display.update ()

pygame .mixer.music.stop()

def draw scores(self, surface):
self.draw_text(str(self.score), (self.width-30,10))

WIDTH = 400

HEIGHT = 600

resource = GameResource ()

game = SpaceInvander(WIDTH,HEIGHT,'SpaceInvander',resource)
game . run ()

AT EIRFEE, run O J7aK i S HUAT game intro () 7735, HIELWIE 5-14 (a) Bz 8 shim i,
TR 575 o $%F Bsc BB BB ST % 047 BRI X, Il E b5 R, et AT 528k
(R AR T Ly T (LB 5-14-(b) FToR) o 215

WERRPIRE R FEAAFEDLK (FeT7) Kbl Players &7 BEHL Boss BT ML #5713 37 1.

B FLAT RS R CAT I B PN (pos) « TEFE (vel) « 55T (update ) « 21 (draw (), Fe 5 bl
7L A — L @b, G Ear(E (lives) « B i (shot ) « ZET- IR %L (is_dead ) o KL,
T B E 5 L—AN K Sprite JRAE IR R EEALIFIRE K 2K Fighter. #140:

{3 Spacelnvander - % {3 Spacelnvander - X

Press Esc or window X to Enter Game... :

(a) JoiBhmi (o) e T
Bl s-14 45 “H ALSL” JHafm i

class Fighter(Sprite):
def __init__(self,image:None, hit images=None,destroy images=None,
bullet images=None,shot sound = None,crash sound = None,
bullet speed = 1,move_speed = 0.5,lives=3,power = 3,pos=(0,0)) :
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super(). init (image, pos)

self.hit images = hit images 5 A I 1R
self.destroy images = destroy images ARG
self.lives = lives #AE AT
self.power = 1 #3475
self.move speed = move speed HIS BN E R AL

self.bullet images = bullet images

self.pbullet id = 0 i} e 5 T LUK 1
self.bullet = None

self.bullet speed = bullet speed

self.shot sound = shot sound

self.crash sound = crash sound
self.hit id=0

def shot(self):
self.bullet = Bullet(self.bullet_images[self.bullet_id],
(self.rect.centerx, self.rect.top), (0,self.bullet speed) )
if self.shot sound:
self.shot_sound.playo
return self.bullet

216

def is dead(self):
return self.lives==

def hitted(self): A R A
self.lives -= 1
if self.crash sound:
self.crash_sound.playo
if self.hit id<len(self.hit images):
self.set image(self.hit images[self.hit id])
self.hit id +=1

[FRE, AT DU ECERAT -3 e SC— N LR 73025 Bulleto 1101
class Bullet(Sprite):
def init (self,image=None, pos=(0,0),velocity = (0,0)):

super(). init (image, pos)
self.pos[l] -= self.rect.height//2
self.rect.y -= self.rect.height//2
self.vel = [velocity[0],velocity[1l]]

def update(self):
super () .update ()
w, h = pyqame.display.getisurface().getisizeo
if self.rect.y < 1 or self.rect.y>= h:
self.lives = 0

DL Player [ FAT Fighter AL [FJE AN, b A (powUp O) Zhfig. [, 7] L& (update ()
7B BTk, CABT 1k Player #d H % 1 X 3. 51401
class Player (Fighter):
def powerUp(self):
self.power += 1
self.power time = pygame.time.get ticks()

def update(self):
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# SR

w, h = pyqame.display.getisurface().getisizeo

x = self.pos[0] + self.vel[0]

y = self.pos[l] + self.vel[l]

if x>self.rect.width//2 and x< w- self.rect.width//2:

i 80 S 2. )

self.pos[0] = x
if y>self.rect.height//2 and y< h- 20+1:
self.pos[l] =y

self.rect.x = int(self.pos[O]—self.rect.width//Z)
self.rect.y = int(self.pos[l]-self.rect.height//2)

IAEAE 42K Spacelnvander (852 X —/MJRAEZE Spacelnvander2) , 7E creat_sprites () /775 LA IN—
2K player, RJGE CFAFAC B R EL, 32 P BRI U TR, RSB A S . .

class SpacelInvander?(SpaceInvander) :
#...
def creat_player(self):
image = self.resource.player images([self.player id]
self.num =2
hit id = self.num+2*self.player id # 2*(self.player7id+l)
hit images = [self.resource.player images[hit id],
self.resource.player images[hit id+1]]
des id = self.numt2*self.numt+2*self.player id
des images = [self.resource.player images([des id], 217
self.resource.player images[des id+1]]

shot sound = mixer.Sound(self.resource.sounds['shot_sound'])
crash sound = mixer.Sound(self.resource.sounds|['crash sound'])

shoot delay = 250

bullet speed = -1

move speed= 0.5

lives=3

power = 3

pos= (self.width//2, self.height-20)

self.player = Player(image,hit images, des images,
self.resourcéibulletiimaéés,shotisound,
crash sound,bullet speed, movegspeed,lives,power,pos)
def creat sprites(self):
self.creat_playero
self.add_sprite(self.player)

# keydown handler
def keydown(self,event):
if event.key == pygame.K ESCAPE: #iE{l|

return 0

elif event.key == pygame.K SPACE:
bullet = self.player.shot()
if bullet:

self.bullets.append(oullet)
self.add_sprite(bullet)
self.player.bullet = None

elif event.key == K RIGHT:
self.player.vel[0] = self.player.move speed
#self.player.update()

elif event.key == K LEFT:
self.player.vel[0] = -self.player.move speed

elif event.key == K DOWN:
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self.player.
elif event.key
self.player.
elif event.key
pass
elif event.key
pass
return 1

#keyup handler

vel[l] = self.player.move speed
== K UP:

vel[l] = -self.player.move speed
== K w:

== K s:

def keyup(self,event):

if event.key in
pass

elif event.key
self.player.

elif event.key
self.player.
return 1

def update(self):
super () .update ()

if self.player

(K_w, K_s):

in (K _RIGHT, K LEFT):

vel[0] = 0
in (K_DOWN,X UP):
vel[l] = 0

and self.player.is_deadO:

self.player = None

for bullet in s

elf.bullets:

if bullet.is dead():
self.bullets.remove (bullet)

game = SpaceInvander2 (
game. run ()
£3 Spacelnvander - x

K 5-15 ik i

class Enemy(Fighter) :

WIDTH, HEIGHT)

IBATIXANEY JEks s an & 5-15 B IRk . i,
BT LT CUA S 7, AHISEA L, 008 “07.

PEFOTT AL PR, Sl SO S LAECTT K Boss %
Wlo WEARTFURES, BEALH IR & —LE/O7 L, N0 AL
SR, IR 7ML — e B H RO AU, BOTR
Boss AL I, &7k Boss MEALIFIFES RS T, JF2%
P Hh 1) JTEIT . 8K, FT K Boss SR HLA S 17 B AT
RN TT ) F SR B A L e AR ], AHASTS 4 T ] Bk UL,
A —A2 Bullet RT3, HIEgeiIA
AR .

K, MAEHLZE Fighter JRAE Hi 2 Enemy 125 Boss 731 FH
TRORHOTT ALK Boss Hibl. ML) FIA S T
SR L P, R H AT, Bk, 7E update ()
J7 BRSO S LBEN LS SRR B -5, BELEEOT SEALREH LR
g, &t — W s IS . Bl

def init (self,image=None, hit images=None,destroy images=None,
bullet images=None,shot sound = None,crash sound = None,
shoot delay= 250, shoot interval = 2500,bullet speed = 1,move speed = 0.5,

lives=3,

power = 3,pos=(0,0)):

superO.__;nit__ﬂimage,hit_images,destroy_images,bullet_ﬁnages,shot_sound,

crash sound,bullet speed ,moveispeed,lives,power,pos)
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self.shoting = False EP S N iy A9
self.shoot delay = shoot delay FIELLG THAER

self.shoot interval = shoot interval 39 RS 1 1)
self.shot last = pygame.time.get_tickso
self.shot start = pygame.time.get_tickso

i 80 S 2. )

def update(self):
self.shot()
self.generate velocity()
super () .update ()

def generate_velocity(self):
move = random.random()>0.8
acc = random.random()>0.5

if (move) :
self.vel[l] = random.random()*self.move_speed
self.vel[0] = (random.randonﬂ)—o.5)*self.move_speed

if acc: self.vel[0] *=5

def shot(self):
now = pygame.time.get ticks() 219
if now - self.shot start > self.shoot interval: #HE— e E], AR bR
self.shoting = not self.shoting
self.shot start = now
if not self.shoting: return None
if now - self.shot last > self.shoot delay: #JFuffiih, &l )a— ki
super () .shot ()
self.shot last = now

class Boss(Enemy) :
pass

MAE, FHEAEN Spacelnvander 2 (82 L —MJR4EZE Spacelnvander3) ¥ creat sprites () /772
creat_enemies () J7i% A1 creat Boss () J5i%, LLM update () J772:.

import copy

def copy enemy (enemy, enemy?2) :
enemy?2.vel = copy.copy(enemy.vel)
enemy2.pos = copy.copy (enemy.pos)
enemy2.rect = copy.copy(enemy.rect)

class SpacelInvander3(SpaceInvander?) :
def creat sprites(self):

super() .creat sprites()
self.boss = None
self.enemys = []
self.bullets enemy = []
self.enemy last time = pygame.time.get ticks()
self.enemy time interval = 5000

def creat_enemies(self):
if self.running != RUNNING: return
self.enemy id = 0
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self.num = 3

image = self.resource.enemy images|[self.enemy id]

hit id = self.num+2*self.enemy id

hit images = [self.resource.enemy images[hit id],
self.resource.enemy images[hit id+1]]

des id = self.numt2*self.num+ 2*self.enemy id

des images = [self.resource.enemy images[des id],
self.resource.enemy images[des id+1]]

shot sound = None #mixer.Sound(self.resource.sounds['shot_sound'])

crash sound = mixer.Sound(self.resource.sounds['crash_sound'])

shoot delay= 500

shoot interval = 3000

bullet speed = 0.5
move speed= 0.2
lives=1

power = 1

pos= (self.width/2, 20)

enemy = Enemy(image,hit_images, des images,self.resource.enemy bullet images,
shot sound, crash sound, shoot delay,shoot interval,bullet speed,
move_speed,lives,power,pos)

enemy.image = pygame.transform.rotate(enemy.image, 180)

enemy.last shot time = pygame.time.get_tickso

enemy.shot delay = 1000

enemy.pos [0] = self.width/2+ (random. random()-0.5) *0.2*self.width #x BN EZ
enemy.pos[1] = random.random() *self.num *enemy.rect.height #y BEH S

# self.add sprite(enemy)
# return enemy

enemy2 = copy.copy (enemy)
enemy3 = copy.copy(enemy)
copy_enemy (enemy, enemy?2)
copy_enemy (enemy, enemy3)

enemy?2.pos[0] = random.uniform(enemy.rect.width*2,
enemy.pos [0] —enemy.rect.width)

enemy?2.pos[1] += (random.random()-0.5)*enemy.rect.height*0.5

enemy3.pos[0] = random.uniform( enemy.pos[0]+enemy.rect.width,
self.width-enemy.rect.width*2)

enemy3.pos[1] += (random.random()-0.5)*enemy.rect.height*0.5

enemys = [enemy,enemy2,enemy3]
for e in enemys:

e.update ()

self.add sprite(e)
self.enemys += enemys

def creat Boss(self):

if self.running != RUNNING: return
self.boss id = 0
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image = self.resource.boss images[self.boss id]
hit id = self.num+2*self.boss_id
hit images = [self.resource.boss images[hit id],
self.resource.boss images[hit id+1]]
des id = self.numt2*self.num+ 2*self.boss id
des images = [self.resource.boss images[des id],
self.resource.boss images[des id+1]]
shot sound = None #mixer.Sound(self.resource.sounds['shot_sound'])
crash sound = mixer.Sound(self.resource.sounds['crash_sound'])
shoot delay= 250
shoot interval = 2500
bullet speed = 1
move speed= 0.1
lives=1
power = 1
pos= (self.width/2, -30)
self.boss:=Boss(image,hit_images, des images, self.resource.enemy bullet images,
shot sound, crash sound, shoot delay,shoot interval,bullet speed,
move_speed,lives,power,pos)

self.add sprite(self.boss)
def update(self):

for enemy in self.enemys:

if enemy.pos[l]>self.height:
enemy.lives=0
continue

if enemy.bullet:
self.add_sprite(enemy.bullet)
self.bullets_enemy.append(enemy.bullet)
enemy.bullet = None

if self.boss:
if self.boss.pos[l]>self.height:
self.remove_sprite(self.boss)
self.boss = None
elif self.boss.bullet:
self.add sprite(self.boss.bullet)
self.bullets_enemy.append(self.boss.bullet)
self.boss.bullet = None
elif(self.score>5):

self.creat Boss()  #BJHE# T K Boss Hihl

for enemy in self.enemys:
if enemy.is dead():
self.enemys.remove (enemy)
#self.remove_sprite(enemy)

for bullet in self.bullets enemy:
if bullet.is dead():
self.bullets_enemy.remove(bullet)
#self.remove sprite(bullet)

i 80 S 2. )
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for bullet in self.bullets:
if bullet.is dead():
self.bullets.remove (bullet)
#self.remove sprite(bullet)

HHTRIE L

now = pygame.time.get ticks()

if now - self.enemy last time> self.enemy time interval:
self.creat enemies() #&id B[R], @G- HFHHL

self.enemy last time = now
super () .update ()

game = SpaceInvander3(WIDTH, HEIGHT)
game. run ()

IBAT ISR, BRSO MU AT A 1o, IR LA 5-16 P i .

3 Spacelnvander = s

222

-

Kl 5-16 IR ERALER ] & B Fi

HIE, DRI IOREY 24 1 55 R SO Sl L O oL i B 5 S LA AR R, AT AT
AREE . DUNHOIREREALEE, b HASI, PR MERERCR, PSR Hbr . EERRE
SEXAMERKERE R, BRKERS R Explosion FEAUMRKEMIZhEACR, MIHEZ AR, 8T LU
Pygame [¥IH 5 SRR 58 X AMRIES I RCR o X B S8 5 T 22 B A Bau slimi g R, DU B fg
i B b MR J2 B SEBL 5B . Explosion A4)3 bR EGEC— N2 AN L ERAR I list X5

class Explosion(Sprite):

def init (self, images, position,explosion wav):
self.images = images
super (Explosion, self).gﬁinitgﬁ(images[O], position)
self.frame = 0
self.last update = pygame.time.getitickso
self.frame rate = 50
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self.lives = len(self.images)

self.sound explosion = mixer.Sound(explosion_wav)

def update(self):
now = pygame.time.get_tickso

i 80 S 2. )

if now - self.last update > self.frame rate: #Zid—@Eml], HFARIEmE I

self.last update = now

self.frame += 1

if self.frame == len(self.images) : #EEVE ] BB TE,  MESLUAY 5%
self.lives = 0

elsel:
self.set_image( self.images[self.frame])
super () .update ()

LUR S RS DI RE, A ERERE, ZEdr (s> “17, AaEh “0” I, i SIF
RO

class Spacelnvanderd (SpaceInvander3):

def collosion(self):
for enemy in self.enemys: #XHNEHL enemy 223
player = self.player
if player and player.colliderect (enemy): #& &M I7 LM
self.player hitted()
self.enemy hitted(enemy)

for bullet in self.bullets: BT RS RS T
if enemy.colliderect (bullet): 1 B R RO A LA

self.enemy hitted(enemy)
self.bullets.remove (bullet)
self.remove sprite(bullet)

for bullet in self.bullets enemy: FOTT R RIS T3
player = self.player
if player and player.colliderect(bullet): #FfjEddhEI7 kL
self.player hitted()
self.bullets enemy.remove (bullet)
self.remove sprite(bullet)

#3377 ML
def player hitted(self):
player = self.player
player.lives-=
self.score-=1
if player.is dead(): #UnSEHyS%, URRHORKES) A 2
#player explosion sound = self.resource.sounds['explosion sound']

explosion::Explosion(player.destroy_images, player.pos,player.crash_sound)
#player_explosion_sound)

explosion.sound explosion.play()
self.add sprite(explosion)
self.running = STOP

else:  #HHBHS RIS

player hited sound = mixer.Sound(self.resource.sounds['player hited sound'])
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player_hited_sound.playo

FITT SR
def enemy_hitted(self,enemy):
eneny.lives —-= 1

self.score +=1

if enemy.is_deado:

ARG IR AR Sl A A

explosion = Explosion(enemy.destroy_images, enemy.pos,enemy.crash_sound)
explosion.sound_explosion.playo

self.add_sprite(explosion)
self.enemys.remove (enemy)
self.remove_sprite(enemy)

game = SpacelInvander4 (WIDTH,HEIGHT)

game. run ()

IBAT LARFERE, ATLUE SIS gl o b, BRI, ACRWIE 5-17 P, BUAERnT DUs
AR BURERE T, 9 — NI “0” I as RABIEIAS . BT, o Tl

T AR SEE B i AT adh, L, AR A S AL e ? XL A A C
fit ko
224

£ spacelnvander

5-17 FEPIBITHE

N|57 S

L PR R a4 ¢ )

class C:

def Print(self, line='Python'):
print(line)

a=c(
a.Print('Java')
2. Python HUREL  init  OBMEMZC )

A. N —ANRImIaH L B. X SIALI  FHI pR KL
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C. WH, Vsl ErEmER “0”  D. LHMUEEAR
3. FAMEMEEZC ).
class Point:
def init (self, x = 0, y = 0):
self.x = x+1
self.y = y+1

i 80 S 2. )

pl = Point()
print(pl.x, pl.y)
A. 00 B. 11 C. None None D. xy
4. AR RS T JE 1 name. surname F1 profession 22 [A] X, S 15 B A ] SE 451 3ok 26 Jag e (1) P AL
class Smith:

surname = "Smith"
profession = "smith"

def init (self, name, profession=None):
self.name = name

if profession is not None:
self.profession = profession

225
5. R F R R S YE A 2R Point, THSEE AL st O, MO Point A2H p £ B L

print (p) T AETEW (xy) B . 5oh, HEEUE UaE+ — <. ==, SNHA py q WHE
M p+q B p—q 33— AHi 1 Point X%, FERTLLH p<q 8L p==q FIBIEA 10 R/NEUR A
class Point:
def __init__(self, x =0, yv= 0):
self.x = x
self.y =y

def __str__(self):
#AN AR
#...

6. FHMRBKA 24 )

class AQ):
def disp(self):
print ("A disp(O™)
class B(a):
pass
obj = B(
obj.disp()
A. ARER R TE R B. QXS S
C. ot D. Adisp()
7. FHUIS R IER? WRIEM, Iafbgfta? ¢ )
class A:
def init (self, x= 1):
self.x = x
class der(a):
def init (self,y = 2):
super(). init 0
self.y =y
def main():
obj = der()
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print (obj.x, obj.y)

AL B, TR REES B. FEFEALMER, BAY MR

C. 10 D. 12
8. WIR—ANLEMNHAAFBIZEIRE, WHEHC ).

A. ZEYkK B. Z4kK C. BEkgk& D. Python 4k
9. TR EtA? )

class Cl:
def init (self):
self.x = 1

class c2(c1):
def __init__(self):
super(). init ()
self.x = 2
class €3(c2):
def init (self):
super(C3,self). init ()

self.x = 3
a=c10
226 b = c20
c = c30

print(a.x,b.x,c.x)

10. FAIREPRB R A2 ¢ )

class Cl:
def init (self):
print('c1')
def f(self):
print('f in C1")

class C2:
def __init__(self):
print('c2")
super ). init ()
def f(self):
print("f in C2")

class c3(c1, C2):
def init (self):
print('c3")
super(C3,self). init ()
def g(self):
print('g in C3")
print('call £ in C2")

Cc2.f(self)
c = c3()
c.£()
c.qg0

1. BRI circle (R) B, SeiRoR 48 LA EITEIIZE Polygon (2214J¥) . Rectangle GEJE) -
Square ((FJ5JE) « Triangle (=) .
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class Shape:

def paint(self): pass
class Circle(Shape) :
def __init__(self, X, Vo r):
self.x = x
self.y =y
self.r = r

def paint(self):
print ("HERSE (. BIEEWY, () MEY, . format (self.r,self.x,self.y))

class Polygon(Shape) :
#...

class Rectangle(Polygon) :
#...

class Square(Rectangle) :
#...

class Triangle (Polygon) :
#...

12. € X— Person, HAUE name (Xk44) « sex (PEJ]) « age ((F#?) + address (F4E) « email (FEFIRH)

13.

14.

phone (FEIE 518) &5 KL, SRJGAEMEEA B g X Student (347E) . Staff (2 1), JFFAE Staff Fefith e X
Teacher (M) . ZEK: Student 57— dict JEPE IR IHAF I THRFEN 225y, Staff 22/ —> salary J& 1%
FRHFHIK, Teacher H—A list M EAAHHBEBAZ A AL . TEIXLOEIHEAN 90 S — MR
RN, WA Bk B MER. BoREERAE.

SEIL T SUR R, WsR—N ORI 45 SOE . BRSO I OB R A A S
AT EAMLR, &%,

725 BiTreeNode MJZEA I, SEIL— MR S8 M — AR BST, X HBATHA . & MER.
Bl FTENSEHAE, IXUCEAREARAE AR BST A ETIA MBI B, WE— 0 st —A = O
AR AR o

45 3 2 B-

227



566 5L EAHh

N6.1 RN/

6.1.1 byt e print
Python A & AR AES H B £ print O w] LW AN, 1XLS(E 2 [0 LLZ SRR IF, BREL print ()
i R AR R T, O B X S e b s e B I A7 il
print(2,3.14, 'hello', [5,8.6])
i
2 3.14 hello [5, 8.6]
Al LU 45 PR AT print O A3 OCHEFZ 40 sep,  LASCR S HH I 4 HA 002 [ 1) 0 B 45
print(2,3.14, 'hello’', [5,8.6],sep = '-/")
i
2-/3.14-/hello-/[5, 8.6]
PRI print O BRI 1B S 4t — N RATAT “\n”, BT —47.

for i in range(3):

print (i)
B .
0
1
2

A E R PR print O ASBRAIRATERAE, TUIAT LAZS bR print O AOSREE T 240 end A%38— DI
fE. Biltn:

for i in range(3):
print(i,end="+-")

AR AT =T A RE BRI print O AOSE A RERE AR A5 RO -

O4=1l4-=24=

6.1.2 R AbH il

Q1 SR AEOGH A HA AN 22 (AR Qo) AN A 1 PR A AR SR S A B A, e — Py
AT C 1S XS IS 2R il b i e A XA
ARG H TR OC R W] 6-1 T o

I = n2x% - o ¥ H. o (= N
[R5 F R ) — 2t I, kA B TR R T, W%s FN%d,  FHT3R7000 I 1) % HA 10 LA
2R . o, %s FonAg A H S A0 I name LT H AU Y, 1%, 26 2t VR

print("FH %si 3 ERE %.2f " % (name, score))
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VY BB NG IAL . g A0 A R A S 02 38— X R

LR A% ST AT

® %d: A,

® %f: VF AL

® %s: FRFH;

® %p: HAE A AL (H/NBERD) o

B, AT A

name = 'Wang'
score = 56.345
print ("224E s B HUE %.2£" % (name, score))
print (MZEFEEMF SR 2d " %3)
LTHIEA P
224 Wang M43 802 56.34
RN SR 3.

BRE LA C V8 75 KRS 3 R s il th e K40, 3 my DA B 745 HR PR A P R 5l g 2o — AN 7
FRRAE TR, DL A — M AR A4 R o W, o] S P AT A 25 (9 st (1) format () 77720460
— AP AL, TR AL % 5 . Bl

name = 'Wang'
score = 56.345
print ("4 (VOEUE (:.2f}". format (name, score))
print (MZFEAEMFESE {}.". format (3))
il
224 Wang M3 %802 56.34
AR 3.

str [¥) format O) J7VEEN R — ML E HAFF QIR L0 G245 45 format () IR R A A7
GiRER

Fr format () 773558, 3 n] DM FH HAR IR — L8077 al bR 00 A A7 R AT AR B, DL A — A Ak
7. lan, AR strrjustO) . strljustO) < str.center () 285745 5 4 1 5 5 RN 45 HR (106
Fr R GEA L S, hiE) o il

S 'hi'
t 'the'
print(s.rjust(5),t.rjust(10))

print (s. ljust(S) ,t.1ljust (10))
print (s.center(5) ,t. center(10))

s.rjust (5)
vt -
hi the
hi the
hi the
L} hi Al

s.rjust (5) Fon ™ A AN FINBE L 5 M PAF S, IF B EIXAS 7R A R e A 50, Z2iA
AR B RIS o B r Bt K2 P AR hits
FEA B BRI RE R, O TRAR ste AT A SRR AR ste SERLM(E,  Jw)

T

~
)
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DAL BR st O B repr O 5 B REAEL AL D0 A AT TSR 7455 3, T 8 R (L A o T (AR i 32
I, WA B IE T AT BRI, R EL str O 23R 10155 AL repr O S5 [F AO{EL. B4

print (str('123"))
print (str(123))
print (repr('123"))
print (repr(123))

fath -

123
123
'123"
123

LA, BREL str O IR A2 —ANEE AR RS, 1R EL repr O IR [FIR)JE AARE 2% N IR I &
RE.

6.1.3  FEMH L A% pprint O

pprint BEHELE —AS “CESERETEINL” , FI T A s G5 I RL I, RIVAE T DA R 2
IERRAFEATI S T DURAR P B B 45 AR . BT, AT EIE AT, ZATITEIN4aat, LUEIa)s
HEHFFESETEN “HIR. ST, FEFT RN I T S48 7 AT HE 4% . %D RE AR o
EEARATH], JEHAE AR 2 A I

5 pprint ()
] pprint ABHR 1K) 55 (7 BV m L BB pprint O o iZ B ECLRATRS AR 5, NIRRT A
RVFIITERE, PR Ay AT, B, oIS data 51HIE list XIS I0 5 LLRAT T
A, e =ANICR W A2 ATIE A .

data = [
A, ("a"s 'A%, "z BT, Y@’z €Y, "d':z "BI}),
(2, ['hello', 3.141),
[r1,2,31,{4,5,6},(7,8,9,10), ['e',"£','g"], {'h', "4"},{"3"', 'k"',"1"}],
]

from pprint import pprint

print ("print ) BEGEH ")

print(data)

print ("pprint O EAEHIH ")

pprint (data)

LA AR i 2

print () BRI :
(@, {ra': 'a', 'b': 'B', 'c': 'Cc', 'd': 'D'}), (2, ['hello', 3.14]), [[1, 2,
3], {4, 5, 6}, (7, 8, 9, 10), ['e', '"£', 'g'l, {'i', 'h'}, {'3', '1', 'k'}1]
pprint () pREHIH
(@, {'a': 'A', 'b': 'B', 'c': 'C', 'd': 'D'}),
(2, ['hello', 3.141),
(1, 2, 31,
{4, 5, 6},
(7, 8, 9, 10),
['e', '£', 'g'l,
{'i', 'h'},
{'3', "L', 'k'}1]

HH AT I, PR EL pprint O F 4T H A 2SS
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XEFEUR L, AR R BAR S5, ANy B Ay 4w i, B A e, Rk

A
SCARIRTT GRS B, FEL8 s vl e R B 4245, by, mT LU 4 e £5 pprint O & depth Z40{H, i
DA L tH R RN TR o 51 j/\/\
pprint(data, depth=1) EW
print ("depth=2") Hj
pprint (data, depth=2)
vt
1C), (), 1.1
depth=2
(@, .1,
2, [..1D,
([...1, {4, 5, 6}, (.0, [...1, {'i', 'h'}, {'3', '1', 'k'}1]
M AL SO BRIt 5810 80 4o U SR RE L B 8, W] BeE BRI A pprint ) ¥ width 244
WA AR E, P B E pR L pprint O 1) indent 224, il
pprint (data,width=10, indent=4)
vt -
¢ 1,
{ ‘'a': 'a’, 231
Tolg "BY,
‘glg €0,
'd': 'D'}),
( 2,
[ 'hello',
3.141),
[ [ 1,
2,
3]/
{ 4’
5,
6}/
( 7/
8/
9/
10),
[ 'e',
lf',
'g'l,
{ 'h|7
'i'},
£ 3"
R,

'1'}]1
R =N E ERWNEEE T repr O J71%, WEEL pprint O 1 HJZE PrettyPrinter
W] DS REX PR A e SRR . filn, N HIERIRSCHEZE Folder a8 X TIXANJ5v2, JFTLLRR
H pprint ) 7] L R 0 %

from pprint import pprint
class Folder:
def init (self, name, contents=[]):
self.name = name
self.contents = contents|[:]
def __repr__(self):
return (
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'"Folder(' + repr(self.name) + ', ' +
repr (self.contents) + ')

)
folders = [
Folder('Python'),
Folder ("Music', [Folder ("VfTakih"), Folder (" H#llakih ) 1),
Folder('video', [Folder ("BREFA'),Folder ("EHNEM "), Folder ("EIEEM ) 1),

]
pprint (floders)

LT E
[Folder('Python', []),
Folder ('Music', [Folder ('#ATEKIEN", [1), Folder ("ii#iikii', [1)1),
Folder('Video', [Folder ("BRSEAL', [1), Folder ("[EMNHM', [1), Folder ("EIERA', [1)1)]
2. tR#] pformat()
T HRE B A E s 5 b Ty AR L B g H B R, DU AT pR R pformat () SRAA BTG 1K 4 B
%%%o WJﬁD:

from pprint import pformat
s = pprint.pformat(data)

or line in s.splitlines
232 for line i litlines()
print(line.rstrip())

EARARDKS data 1 5 AL pformat O s AL L 2 — T4 H s B SRRTRIMTEN s s AT
Fi\n BEITRORE 7T, S SR b

(@, {va': 'A', 'b': 'B', 'c¢': 'C', 'd': 'D'}),
(2, ['hello', 3.141),

[, 2, 31,

{4, 5, 6},

(7, 8, 9, 10),

[te', '£', 'g'l],

{'i', 'h'},

{'3', '1', 'k'}]1]

). <4 FE

® FiF %49 splitlines ) 77 & A AT \n % 754 %,

® rstrip ) FIEMBR—NFH S AL LG EH. B, Istrip O F kMR £ A6 4, strip O 7 &)
MR ZAE, X BT RBIAA MR ZH, ST AENE ZINR AR — MR F 45,
Io'a' FAMB T E RAGFTHF “a”.

3. PrettyPrinter 2&

A LAEAE PrettyPrinter 5isedT EDHIA S If A AR bS5k =g bt . #lan, '+

HIACHLAE R i PrettyPrinter 2RI % & T indent (453E) 24

import pprint
pp = pprint.PrettyPrinter(indent=6) #EE 45N 6 [f PrettyPrinter
pp.pprint (data)

Bt

[ (1, {ra': 'A', 'b': 'B', '¢': 'C', 'd': va}),
(2, ['hello', 3.14]),
[ (1, 2, 31,
{4, 5, 6},
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(7, 8, 9, 10),

['e', '"£', '9'], )
{lil, lhl},

{'3', '1', 'k'}11] ]/\

A
IR, WA LE X4k PrettyPrinter SRIURAZZS,  0p#e A B4 T S RG] A2 SCUR Eﬁ"

ARSI, BEEE A LT VL format () o 1 U01:
from future  import division
import pprint
#%ﬂﬁﬂ%m]pprint.PrettyPrinter{%??ﬁfpprint.old_printer
if not hasattr(pprint,'old_printer'):
pprint.old printer=pprint.PrettyPrinter
class MyPrettyPrinter(pprint.old_printer):
def format(self,obj,*args,**kwargs): #HHE N fromat () Ik
if isinstance(obj, float):
obj=round(obj, 7)
return pprint.old_printer._format(self,obj,*args,**kwargs)
pprint.PrettyPrinter=MyPrettyPrinter #W¥H pprint.PrettyPrinter AHiffIMyPrettyPrinter
def pp(obj): 233

pprint.pprint (ob3j)

if name ==' main ':
pp(3/19)
vt -
0.1578947

LA W, B My PrettyPrinter [¥]_format () J5 5 -6 28— NS AL EE, SR 54845 JER 11
PrettyPrinter.

6.1.4  FrdkHA (P A% input ()
P BB A input O FORE U

input([prompt])

R BN T AN, HZ R0 ] DL — MRS IOR IR R . oA 24T
LHTIVHCS VLR SHSIR I A0 8, TP T 0 12 R [ 525 e 7 (1 28,
U0 int. float. fF/4n:

name = input ("IEHIAGEL: ")

print (name, type(name))

score = input ("IEHADE: ")

print(score, type(score))

score = float(score) #FHHNE R £float O el float M
print (score, type(score))

vt -

WA 227

Z=7 <class 'str'>
TN EL: 67.8

67.8 <class 'str'>
67.8 <class 'float'>
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N162 XHES

FEF N SR RAFAE T AL AR 1), — HRE P AR SR e 7o A TR AR -5
P A R A SRS S 1 DhRe, DU T BdE O/ AF BIAMBAE s b, anilidlt . 7eferisrr
I, AT LABE R WAMTAE A E 0 SO R X Se s s N B SN AR AT AL BE

SCAFERAEIEA ) g = AN

® #TJF (open) — A3

® i (read) /5 (write) ST N7

® 4] (close) XA

6.2.1 N Fa%L open()

W E BRI open O T THTIF—AN 30 iR B — AN SCE 44 COfR ) FE A 24 iR I8l —A3C
XIS (MFREIIR) » AR ) DU D XA SO i sl AE o (5) S 2

PRH open O AOMLTE A«

file object = open(file_name [, access mode] [, buffering])

NS file name ST IFHISCATA COIFRAR) TR ATESHL, S48 access_mode (V5
) ]S P RO SOOI e B, 4T ¢ BRI RS CRBERHE 0+ 4% w
RN AR () XA, WRAFAER A RIS, WIS dsRR; 74F a ol “agin” Jyam e
PFIIR R E NS : T4 r s iz S E ] LS T U o G B ettt access_mode 24, Ili%
SHENEAE 1o

BRSO N, SCPFLASCAAR (text mode) F1 7T, RIVISZER S (R4S A1 2R & h (1 745, ik
Hfe iy, WA BUCR HEE RS M mts . 1T LAYE access mode ZEUH IS INEART b Km L
4 LL —HEHIAE (binary mode) 17T, R & J54A 7T (byte) 1925 Bidi .

AIEZ L buffering F278 B/5 SCAFIS IZE P IX IR AN, GRERBEBEN 0, BiA ST ZEm X . AR
e, MIZEP RN RGEERIN

MBI G, BRSO A BRI G IX RS A A R B . AR,
FEFF B BT e BN GErb X, A5G DOl G A BUE B NS . TR B32/5 A e ad b it et 10 1 2
Y CPU AbHRECR S 1815 2, S H BB/ 5 MM B & LB o IR P R0 . n UKL
P T SE AL GE P X — S A A7, AR D2 DR I P — PR R D 152/5 RIS e, vl i vy
/B A R

g, DU T IF— AR R S

f = open('text.txt','r")

277/ “FileNotFoundError U R K4S 1R) 7 -

FileNotFoundError Traceback (most recent call last)

<ipython-input-1-94b66ecee0a5> in <module>()
-———> 1 f = open('text.txt','r")
FileNotFoundError: [Errno 2] No such file or directory: 'text.txt'

DU L v CREERE) FTIFSCF, (HAFAEIXAN SO, PrBAmisE . WiREL w (S0 3797304,
SRy BA B A MBI SO B i A7 AE RSO il

f = open('text.txt','w")
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R 6-1 FIH T ST IR P45 L 3, R PR RO DAL & . i, Bialwh!
Ron UL ERIREITIT 300, R SCPRR A8 0 715

A
bR R T I s
. A
Tk, 2

)
®6-1 XHITAERANFEFREENX H
¥ # & X F # & X
by s 7 s IF e (8RN

b kIR
't SCARE (BRIL)
+ FH— MRS T35

W | RETTRETIFCE, SE SRR SR A A
DO b QU7 XTI — NS, RSO DA R
a WUE T s TIT3CA SNBSS A AR T

6.2.2 SCIEXRINI L

WEEH B open O B — AN SO S, ata] LLUE SCHXF S 1777540 read )« readline () -
readlines () « write () « writelines () Z5XJ IX AN SCAFXFGARER 19 SO AT 25 PP/ S A .

1. write ) A%
write () 7 7E 1%

fileObject.write(str)

235
0] SCA XSS fileObject ARSI HEH N — PR str, IFRIEIE AR FHFAEL
B, P write O JHEIRDHAT IO SCAER B £ LRS-V N7 H, AR5 R close O
JHERMTE

count = f.write('Hello, world!"')
print (" EAMFRHFANEL: ', count)
f.close()

i -
BARTHA L 13

URAESA TR0 H % MTIFZA SO (test.tx) » - bl LA 211 6-2 Pros KIS 2R

] texttxt - iD=
MHE &8EE BERO BBV EEH

Hello, world!

Kl 6-2 test.tx [KSCAENZE

X E2AAAE RSO T U RS () $TITRXAS SO, SR T AA] read O J5vE e OC A4
A .

f = open('text.txt','r")
f.read()

fath -

'Hello, world!'

RRREE/ 55600, LSBT close O JRE . A3 A L 2 K s AL P Ik
B,
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PR close O [RTETRAS A b o

f.close()

FTLME I with...as 3707300, DUGRAESCH (4 p8 8 close O 4 i, At il AR ik RS 2 4 )
PR close O) 5 BESFK 1A L. 51l -

with open('text.txt','w') as f:
f.write ("HUh FREEHFE")

with open('text.txt','r') as f:
print (f.read())

B .
U RS
ATLAE Y, SCIFN BRI S NN 254 T, ] £ SO CA N A BRI S In o () A 2%
We.? FMZIEAE VAT BRI AL open O LA “IEANEEA” , BT IF 3. fan:
#hvar, Rl ST SO

with open('text.txt',6'a') as f:
f.write ("HIHE")

KBNS A 2
236 with open('text.txt','r') as f:
print (f.read())

s
HUN ARSI N 2%

2. read () 3%

read O J7 VLR

fileObject.read([size])

HE N, N4 fileObject 7 SO A 12X size ANF-45F CGUAR) 8k size 715 (k]
i) o WERE A PEMEERINSEL size, W read O Jikea—IREEANSCAEI BT A WA, WHERSCHR R, TS
DR TFIERAIT T, NEZEAN— NS size, BRI 1IN size 7715,

GITRIR I ) 57 (B RA) , WAl R T SRS R, R A —ANEE E . Bl

with open('text.txt','r') as f:
while True:
chunk = f.read(4) #8FJIER 4 NFEF
if not chunk:

break
print (chunk)
vt -
ESGNER
Pk Ty
A2

3. readline () 77%#A readlines () 7%
readline () J7 ¥ A& T
fileObject.readline([size])

HROSOE, WICAERS fileObject s ISR IEIC—AT,  BIUASCAFR G (1022 Fip 7 B — L3
WA EENERHATR 0, sH WAL T S5 size, W1 size 1P 4T



96 &=

EOTVEIR BIEEEU —AT 745 (EFEAT A ), BRSO R, R [BI 22 5
AT, R R A AT\ 5. Bl
with open('text.txt','a') as f:
f.write("Hello, World!")
f.write ("\n #RE")
f.write("\nhello")

with open('text.txt','r') as f:
while True:
line = f.readline()
if not line:
break

print(line.strip()) #CREN ' \n' M

print ()
vt -
Hello, world!
PRt
hello

EUITE AT readlines () 77 =R R R

fileObject.readlines([sizehint])

o HJE, X

BUBCHFELEILRE BOF, JRIRI] A% . ST 24 sizchint, 4 BIRINFTA 10

FHHAEL sizehint.

with open('text.txt','r') as f:
for line in f.readlines():

print(line.strip()) #IREM '\n' M

it :
Hello, world!
(Givss
hello

P4 readlines () 77 i23R 71 (K5 d iSRRI AT R R — A Tist XS 58, Jir AT LU AR B List %) 52 (1 R £

BTV E AT ERE . B, AT LA AL enumerate O £ 25— ATIN R 51
with open('text.txt','r') as f:

for index, line in enumerate(f.readlines()):
print (index, line.strip())

i -
0 Hello, world!
1 ARG
2 hello

W] LA for AR VT 1) SCAF A BE—47. Hiln:

with open('text.txt','r') as f:
for line in f:

print(line, end='")

vt -
Hello, world!
PRa

hello

]

)

237
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4. writelines () 753%
writelines () J7 75 [{4& X1 T

fileObject.writelines (iterable)

H— iterable X R E IR — RV FAFHH AW S fileObject AR SCAFH . TR, write O
Tk RAeE—/ N5, I writelines O 77— IR AT LA 248 38— A 30fbh, Haxorikd
AHIRME

il
f = open(r'test.txt', 'w')
f.writelines(['hello world', '#U/NAKIEZFE'1)
f.close()

f = open(r'test.txt')
f.read()

v
' hello world ZUNEKSEYFE"
TR G U AR R R AR SO —AT? 7
238 6.2.3 HERISCIEEY S
FU DRI BSOS, RS ik s, i s FEE,  mT UAE U i) A G
' A I — A R Bian, b R IR L R T I S

with open('test.bin', 'wb') as f£:
f.write(b'hello world')

with open('test.bin', 'rb') as £:
data = f.read()
print (type (data))
print (data)

fath -

<class 'bytes'>
b'hello world'

o T —i#t4|HEX, RHLA readline ). readlines() . writerlines () iX X 347841/ 5 7 ik .
® /B B HIBIEMRF I, B fread 0 BE 62 —AF % (bytes) I FRFHF . B,
Jo R AL/ B IR, W LI BT T 49 ARGRAD A T FAF 8, RO I Y
B ARfRAD A AT AE, *TvAiBiT str 49 encode () 77 ik A= decode () 7 i NEE G L, )3m:
with open('test2.bin', 'wb') as f£:

text = DRI GRE
f.write(text.encode('utf-8"))

with open('test2.bin', 'rb') as £:
data = f.read()
print (type (data))
print (data.decode('utf-8"))

L

<class 'bytes'>

U R g
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6.2.4  tell ) Jj i seek O Jjik

A I AN B T ST I Sk B SO 45 XA 0325 SO, T A B8 5 7 B ST A IR AN B B A T 13/
5, XM E] tell O 75 seek () J772:.

file YT 41 tell () J5 VR [BI SR B S i T AR IR, e ST T ST AR ST (1 5 2

file XJ 511 seek O J7VE T 0 B SCAF AT . oA A2

f.seek(offset, from what)

HRSOE, B i) —A 2% fon Ewtg & offset MALE . 7% 5 from_what ¥5E.
from what I WIRIE 0, WIERIRIFSLALE; WHE 1, WIRRYArAE; WRE 2, NWERIRSCIRT
4ER. .

® scek (x,0): MIFRAZE, RISCHFEAT B A RIFIBIE A A% x DA rFeis .

® seek (x,1): MCYHIA BTG M x S FRFEF 1.

® scek (—x,2): MICAFIISS RATHTIES x DT FFalis 1y,

xfF A Z b7 FIAER, RAFNI KRBT RS 454e:

f = open('abc.txt', 'wb+')
f.write(b'abcdefgl234567")

£.seek(5) #REENBISTIFIIES 6 710
print (f.read(1)) #EEH 1 P
f.seek(-5, 2) #REBN B SCAFIIEIBER 5 75
print (f.read(3)) #ECHL 3 P

W
b'f!
b'345"

AT AR AL input O Fodfr b F AL print () . T8 C 55 RAE 69 %44 X B A R — A& XL
#FFA4F % 24| print () 694 B4 K.
2

A48 pprint A3 &9 pprint () # XALATEP F 4K pformat () #& X AL %2 A= PrettyPrinter .

M E %4 open () A T AT RAVE XA, 2 B3 E =) — AN AF=t £ A7 B R A b U F4F,
Jo'r'w''a' b HALA R T, XA 3 e RS

@I AR AT 49 read ) F ik write O iR T AL/ B AR 5, @iT tell) F ik, seek ) 7 ik
TAE R L BAMLE .,

AR 7, A close() ik X Hl, AT VAR with ... as 37T LA, VAPRIESAF A8 B Shik
XM,

N|6.3 I

1. B open O HH SO S Ara (05 SURAF22(C )
A. B2, B B. B0, i C. A FiIB ZBxt D. A F1 B #ANT

)

~
)

239
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2. bR AR O )

A. wbt B. w C. wb D. w+ E. FiR#ACANT
3. TG RIEF? ()

AL U T — AN SO, S ISR

B. MUNEHEITH— MNALEAECER, S0 — AN F S

C. MUUEHASTIF—AMELE ST, ARAE I SO 0T SO i

D. _l#ERXT.
4. THAERER R 220 )

f = open("test.txt")

A. DL/ 5HEEFTIT test.txt. B. DLEREITIT test.txt.
C. UGN IT test.txt. D. LA S I test.txto
5. GiE AR AN S K
6. GiSAFHY, WHESE LR A1 0 B B2 A 4 2 SRR = AR DD, B
KA E IO BAE AT, T2 O BB ASCA SRR, PGSO b SO B AT 22
15 8, SR AR RO A (B B TR 205 . BB =AM, TR B 22 A 5 A S
b, TGRSR IS RO, LASE SO R A E RIS T
240 7. GRE AR, WHESHIN 2 AR O, R A TSR, RS SO
o= AR AR, SR PR NSO




Nl71 gmig

Y 5 FE PRI AS 8 et 2 PE AR MR, AR R A, TEVERAEHR (syntax errors) RS AT S
% (run-time error) » BT BRI PI2AT L RE TP LA %, ) A i R AE s . TR

BRI H R A S AR I EPAT, TRZ A IR A S AR5 AT, (HIa AT & AU 45 R A
—E fltn, AW KRR, R TIEARESE (1999 45) AW FE A

701 RN

WANETR TR ORI T ? 7 X AR AT S H R S S, RIEAE “ B bahin s
ARG, IEFIRBOENAZAE “ORIZIR TS ? 7 o [AFE, Python R AL UN AT Python 1 5 I
Pl R E EEANRT o Bl

score = 90.5
if score < 60

print (" AR
H 7= AL T 1% (SyntaxError) :

File "<ipython-input-3-77e947c3£049>", line 2
if score < 60

S

SyntaxError: invalid syntax
Python fAAREERAEHAT if score < 60 THAJN AL RIERR “THILE B JoRUMTR L (SyntaxError:
invalid syntax) 7 , I HLGH T HATRRRIEG] . EXAMRRERN DT —ANE 9 5IEN. EEHHR
AP BB R 2 HETR, RO ARAITNE SR ARG, B AR S, XA R
WHEZHAME, If HaBoRkBb . A

score = 90.5
If score < 60:

print (" ALK&
7= T B R
File "<ipython-input-2-83cc656198aa>", line 2
If score < 60:

S

SyntaxError: invalid syntax
IXARIRAT L RO ST if BT Tf. XA

score = 90.5
if score < 60:

print (" AEME")

FEAET “4E kiR (IndentationError) ”:
File "<ipython-input-1-18eeed607578>", line 3
print (" AEME")

IndentationError: expected an indented block
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X &~ IndentationError: expected an indented block (4 % : W —AaIEEL) IRTETAE 5
IndentationError /& M\ TEVEA 1R FESS SyntaxError YRAE ) —MNIRASE . Fil0:
issubclass(IndentationError, SyntaxError)
i
True
Python % WG LR :
® NIEHAMI4E it
® SCHE NP (WHs elif 5 T else if, ¥ True B T true, ¥ if SHLT If55);
® i T A, WEY. Z 5y
® ik bR EEA T A, s ) e i AED T pass ER) .
Python iR 28 25 5 Uk L IR VE R R T AEAT, i, HEDWERAT L E—AT i Redk 2
EENR. AHE, A, —MEEENREAR ZAT UG A s ok, XN i 75 A0 I B TR A R 1 i
T ARREAT BL 22 4R DRAROCRT IR I A, AN, X R TRAR D A= .

7.1.2 JBiTIPEEER . S

242 FA MR ENEL LEREFAG KGR, (BB fEhS e, XIS TR
S . Bl
10*(1/0)

REAETE T BB AR, (HHAT ERiER) S AN R “ ZeroDivisionError (B 0 %
W) 7 o XN “0” AR AR
if score<60:
print (" AR
P T 444 1% (NameError) :

NameError Traceback (most recent call last)

<ipython-input-5-2181deb54d75> in <module> ()
-——-> 1 if score<60:
2 print (" AR
NameError: name 'score' is not defined
IRARS AT AR B AR ), AHPAT I [FFEIL L T A “NameError (44 555 1%) 7 57+
W, X, A IR U] score IXAN A4 F R A4 HT o
PR

import Math

[FFEP7 4 — A IY4E ModuleNotFoundError )45 iR BT o
FHRAL AN “TypeError GRIARR) 7 (R, K& str EAF X GAT int X S ANGE
BPATINEE 5
20 42
FEAR AR

TypeError Traceback (most recent call last)
<ipython-input-4-d2b23aldb757> in <module> ()



&
~
Ik

———=> 1 '2' + 2

1
TypeError: must be str, not int iD
Python & X TR Z AWM R H K, HTRRARBRGH R, W “F 0 fix T@E
(ZeroDivisionError) 7“3 R #k | (FileNotFoundError) 7 “ S A% (ImportError) ” 5%, FIANE &
A % B o 2 A I — A B FE AR ) 5 28 BaseException YRAEH KA. KEZE R HIEEMM
BaseException 2K[1YRA=2E Exception JRAEHI K1), ZeroDivisionError 2. NameError 2. TypeError
2. FileNotFoundError 25, ModuleNotFoundError ZR%54( % Exception K1) -2, XY H HBILR—
AN JERPEW IR A OC &R, BT I TR R B R & AL Exception ZRYR A k). L BR B
ModuleNotFoundError 2 [ FL #2525 & ImportError 28, 1M ImportError 2R [ B 25 & Exception 2.
[At, Exception Z5/& ModuleNotFoundError 2[R H25E25 . 5l -
print (issubclass(SyntaxError, Exception))
print (issubclass(ZeroDivisionError, Exception))
print (issubclass (NameError, Exception))
print (issubclass(TypeError, Exception))
print (issubclass (ModuleNotFoundError, ImportError))
print (issubclass(ImportError, Exception))
AN
vty - 243
True
True
True
True
True
True

XA SR IR AR R T LS5 5 )7 SCRY: https://docs.python.org/3/library/exceptions.html.

HILIZATIN S I, Python BR4am HH e AR AN S ILARREST, 38 S A0 R R Am R I AT I T B 5 kS 5
W I¥] Traceback (HREFAR) , IXANERERFRSS T 5 AT 3 7 0 I s B0 OC R, 18 IX A IR ER R R AL (1)
(TR L, RRFP DR] T ARG R S B TR R TR B ] OG AR

WIS AT I A

® [} 0 Hiix;

©® NI ANARA T PAT 1A 5

® [l AR E LIIARIRTT

® Uil NMFAEMBIRIUER, T IE B R s T
® LU i AR ST

7.1.3  BER

A, FUFRERAEDASE, WA ST S aR, BFFEEER AT, (HRBITHSs
RAPUHRGRA—E P, 1210 2 RE A, (R85 R A 55 M HiAh s
{H, XFEF DL R SE AR N AR M2 AR IR R Y, XTI B AR “ B2 EAR” .

HOL A R TR

o IR ALFR. B, {ERMTET, Vil 2 i@t (R sE) SIS self.

BUSE, B AE AR ECh U ) 4 JR AR B RS 7 WA 4 R AR 2

® R Dk BRI .

® AR RIS AL I MR

® =TSR
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® fi/RFIL
® ILAMAL{H TR

N[7.2 FEE

—HRPHILT 58, RS Y ur R, PRI AR T R B e g, XA IR
S—HMT L, HRAE—ARERE TIXA . B, RE A A TR B, REB I TR
BC, MRECHRARIL T —/ N H, R C W RBA R, A C S s AT IR = [
fELS PR B, AR KA B R EA AR, R B M 1h P AT I R S R A, R R4
WA — AR XA 5, IR P B a5 1k, JFFTER 4t Traceback [FIWIMER: . F2/7 01 nl R 5
1XA> Traceback [F] W HER #8215 12 575 150 A R 5L

G SREP I, R AE BB ] R BRSO SRR DARERR R R 1 B X
2l Wi S R A R A . T LUE LD try/except BX try/finally i54) (BE EAIAA)
I S AT AN . W A B T AR, B ARET AT AR SHEAT T L. SR A EE T DR
PLR T L —:

try...except...

244 try...except...else...
try...except...else...finally...
try...except...except...else...finally...
try...finally...

7.2.1  flifeS R RAEAIE X

T A B U2
try...except FEfyik

BT DR ARSI try 0] (RO, i try FHRISEREEA W KE, a2
% except F2/7H (AR except FH)) 2T G AT 1R try 7 R) TP AR T I HR B T i T 9
HSEHEE, except F2JPH (FA) AP HIIL R B R) o — AW except TAJACEESE, FEPHE
M “try...except” W) JE TR AR SEHAT R %

except R i (W EARACFE, BT RESE 1n) P S JEM R AR RS 52, B nT e 2 R P IRk
AT, VR4S S AT A 3L E— A R B 3, EE R ] BeA A AL

F N

try:

y
print (x/y)
print ("x/y GHRIEH")
except:
print C"HILT RHE! ")
print('hello world')
PATIZBAN
Enter x: 3
Enter y: O

LT S !
hello world

IRy S0 I, print(x/y) B x/y i R, try FEIPEUR RS SAE A A ST, Python

int (input ("Enter x: '))
int (input ('Enter y: "))



TR

LTI FIXAN R HEH) except T-H] GRH AL TR, X except FAJHIH T —MFRrEEE
CHILT R MR except TRIMMELENG, FRITVAREHAT “try...except” B SN
Ba), BITEA]) “print (hello world") ” .

7.2.2 iR R S

T except Ja T H g2 — N E T, H1Z except TA) 1] LUl 3K try e B H (AT AT 28 TR 1)
FEH . AN, PTRET LR AN R SR A IR S H AN [R] 1R e AL B, RIAE except I8~ J 1 i W] FL A&
5 R, DI RO AR e W R i a4, T DU as QB 745 IX AN R T 1) 6 Gl —
N

try:
x = int(input ('Enter x: '))
y = int(input ('Enter y: '))

print (x/y)
print ("x/y SRIEH")

except ZeroDivisionError as e: #4bH zeroDivisionError S
print ("x/y HIL TR 0 MASR! ', e)

except ValueError as e: #4003 valueError S

print ("ERER valueError! ', e)
print('hello world')

PATIXBACH:
Enter x: 3
Enter y: a

RIMAEER ValueError! invalid literal for int() with base 10: 'a'
hello world

LA EREFFAEAAAT y = int (input (Enter y: ') ) IR 7 BE a Fedi ol int EBRUEIN 2L TR, 24
RN IANE — R L — NI, R EL int O i</ ValueError 5+ . try 1)
JEIE A except A, A 437l 3RAL T ZeroDivisionError F1 ValueError F% . Kb, XA
ValueError (K 54 AL FL except JURER, 5 HALTE 1A SURS Y TSR RI G015 s
517 ValueError! invalid literal for int() with base 10: 'a'”. WIHIXANFH £33 T 4B, A Python
fEREAR L S AR HAT N —4%B ) “print (hello world') 7.

try TR PR RES U AN RIS BY ) S, AR R e A R P ) S A 3, AT DA 22
AN except THJo 2 try AP — SRR, AR 2 B SR AL RN _EAE TR BT 4R UL T Y
SR LR Ao DAL, REIRIC SR NAZAERUTD, R SRR S T SR, AR
R SR B S 5 T R R AN S AR T o i, AR B¢ ExceptA /&M ExceptB JRA:H K
(R R I L B P4l 3K ExceptA Fll ExceptB:

except ExceptB:
#4bPE ExceptB M
except ExceptA:

#A4LPE ExceptA MIFH

I “except ExceptA:” FHl/KIEASHEALIE, K4 ExceptA )55 % % & ExceptB [K)5 %
%, W “except ExceptB:” T-h)diligk.

7.2.3  flARATNA N B
SR, AESE PR DL AT BEARMETU RN T AT T e L BL AR 1 2R, i SR AR AR BRI SR RIS A (1 57

FE O 2 SH

245
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W AT LRI SRR A (0 7 5 1 PR IR S — AR S8, tH T Python AT S (2R AT /& A
BaseException XA IFE IR AE R IK, T DL S — A except TAJfili$1X > BaseException
e, BRI N B SR RN R T .

# T Exception 2 K3 69 XK, 8% LT 45T F Exception /X% BaseException. £4w:
try:
x = int(input ("Enter x: '))
y int (input ('Enter y: "))
print (x/y)
print ("x/y GHRIEH")
except ZeroDivisionError as e: #4003 zeroDivisionError S
print ("x/y HIL TR 0 4R ', e)
except ValueError as e: #4bBE ValueError S
print ("EREHER valueError! ', e)
except BaseException as e:
print ('BaseException FEiFAbHEL! ', e)

print('hello world')

i
Enter x: 3
Enter y: er

BHHEAR ValueError! invalid literal for int() with base 10: 'er'
hello world

724 else T4

A USRS D except T ARG IS IN—A> else 7-H, 2437 50 K ERY, 28 AT else 111
EURAAE T AW, WASPATIXA else T Bl

try:

int (input ('Enter x: "))
y = int (input ('Enter y: '))
print (x/y)

z = int (input ('Enter z: "))

X

print (x/z)

except ZeroDivisionError as e: #4bFE zeroDivisionError 75
print ("x/y HIL TR 0 SR ', e)

except ValueError as e: #4038 valueError RH

print (' AR valueError! ', e)
except BaseException as e:

print (" BEEGR valueError! ', e)
else:

print ("#%E: BAHTMRE ")
print('hello world')

i -

Enter x: 34

Enter y: 45
0.7555555555555555
Enter z: 3
11.333333333333334
WE: WA
hello world
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7.2.5 finally ¥4

Hl else FAIANI], try S ARFRE A J5 THIF) finally 10 JCIRAT BT IR H #R s e pAT o 4ol dan,
PAT L A

try:
x =1/1
print (x)
finally:
print ("GRG HILAR, EHAIRY, SESPITR—0)")
AT ERACHE R -
1.0

TR LI, ERLHERT, BREPITX

IRARRL P try ke AP TR, H finally RIS ESBEHIT. FIFE, B ey S0 5
WAHAT finally THJ. Hi40-
try:
x = 1/0

print (x)
finally:

print (" BISRAT LI, EELHERY, DESPITX ")

AT EIRACR &R -

ZeroDivisionError Traceback (most recent call last)
<ipython-input-2-5e8874c6e65a> in <module> ()

1 try:
====> 2 x = 1/0

3 print (x)

4 finally:

5 print (" TSR HHIRHE, EHAIHAT, SESPUTR—A)")
ZeroDivisionError: division by zero

RSP TR, (B AR, W finally TIPS AT oS SR, S aREL T B2
JHRREA XA . BB AR 208 T, RBP4 SRESIT L, s H8f
WEBFLXA G, AR kAT . -

try:
x = 1/0
print (x)
except ZeroDivisionError as e:

print (" HHIL T I 0 (4% : ZeroDivisionError: ', e)
finally:

print (" TG HIFH, LELIRE, SBEaPirx—a)")
PATFEFF 2l ZeroDivisionError 774 34l except Tt gRAbFE .
HIL T BR 0 [W451% : zeroDivisionError: division by zero
Tt E IR, REAIRE, MESPUTE A
T EBRAER, finally THRERTFETIT ry JUGH—E ST, B, finally FAIFITER 3=
BUEM— YT TAE, WRBOMB IR OB 4E45E) , L el eI R 2 15 A
Bian, 76 iR I HAT F SO E R RO L T 5, 27E except B bR 5E
ST, TR SO IR A B G

FE O 2 SH
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try:
f = open('text.txt', 'r')
line = f.readline()
f.close()

except IOError:
print (' IOError')

N T BEIERIHSC HRZ O, W ARSI IN—A finally B, DURIETGIB R R AT, HRER
GEIPINBE L

f = None
try:
f = open('text.txt', 'r'")
lines = f.readlines()
except IOError:
print (' IOError"')
finally:
f.close()

7.2.6 Ml raise i S

Python fREGRAEIZATIN T LA B0 R, R S ] DAFEAEAT ARG AL ] raise H 1 573 o
248 B, try Heo] LU raise i —AN 55
try:

score = float(input ("iEHADEL: "))

if score <0:

raise ValueError ("HI T{EHRFHER! ")
except ValueError as e:

print (e)

P78 n] LATE except HU PR try JUBIRRRE, JRIMTACEE, SREHaE XA, IXFHl
(1) H e fE e B ] DU 2 B CARER— N, SRGTACES b 2RI kb B XA e . il
try:
score = float (input ("iFHIANDE: "))
if score <0:
raise ValueError ("HI T{HFHETIR! ")
except ValueError as e:

print (e)
raise e  #MLEHUHRFHTS e, LA 240 XA

727 HEXSHER
PR Al o) DAAE E SRR A e SO 38, B SR S5 8 2R 1% H 2 sl ) 46 A\ Exception
FKIRA .
class MyError (Exception) :

def init (self, value):
self.value = value

FEF7 G AT EUA BU S ARSI B CE S 572
try:
raise MyError ("I HE XIHFEHE")
except MyError as e:
print (e)

FEFFHi -
A CE R
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7.2.8 B LT A

HI finally FF)RORIE try B (B854 BURTRN ik BAS A miiB. A 296 G0E SCT ARHER)
HEAT A, AT ATRRTCIE N GRS AN PR SO0 G IR B T AR 2 A E . 41
RIS IE ORISR, TR B L (A e R Ry T BEGIRAT I Z AT -

f = open("text.txt")
for line in f.readlines():
print(line)
BE, TR with 5 A BEA TG B with $500) ] DU DR SCFZ A0S 5 5 BE K I AERf e v 2L«

with open("text.txt") as f:
for line in f:

print (line)

| 7.3 BiRER

i R e £ 2 5 RS A R I S5t Ao
AR HARA S S, UM R B2 s IR RAER P S LT, BTLURE S 4
IR
IEAT IR R A I RO X, 3 PR A R ST T T DA A S s B R A AR A
HIFA RPN A . A ENTRE f R 5 K RS DN, Wb A BARANIERS, (HAT
I e R R RS, AEIFANREWI AT H AR 22 AT REM A 22 R — AN IE R
EHA T R E RN, BV EAIA S EUE AT AT DUE 2 A R 2T s R . iR
FRIE RS P MIBATAT 0 BE R ANIE R, AHANFIE WA B B TR R, A A I R R T B IR AT
N R AR A DX 35k mT RE i BEARAC IS T o 0 4n, — A4 UK 63 268 B8 A T BT AS A (10 g AN EAT 0K, &
S ARSI AR AT R, SRS T AR PR SRR A R, R DO AR M L 4R BRI L
BRI K LA
B AT PR SRR R I A R AN LR
WK — MR A R LR T %,
® JJEREL print O SELEACRIFRIAN AL B — 2L, AR X e B A PUYHE 5.
o (AU RN BN F A, REEA KA.
® i H& logging Zhiig, AU print O %, AN HS SR Wl S 205 E
LA ARy A H RSSO E o AR e R A R i DA
® YA T H I e B W s oA R AN AR B, P S DR R I A

7.3.1  Hil GrED)

PR 7 R YR (0 7 A AR At ) D AR BB e ) A SR B, et ]
PR print O fin s SRR P ) 45 58, 35 BRI RTIXAS pR B0 A — D T B I
import math
def length(x, y):

print("x is {} and y is {}".format (x, y)) #EHMAMNEELESIER
X 2 = x**2

print ("x"2=",x 2) #RIE x [P AT IR
y 2 = y**2
print("y"2=",y 2) A y P e A IEA

z 2 =x2+y?2

FE O 2 SH
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print("z*2=",z_2) A x DTSy BOSFT5 AR A5 IEAf
z = math.sqrt(z_2)
print("z", z) T z P RIS IEAf

return z

length (-2, 3)

Bt
x 1s -2.000000 and y is 3.000000
x"2= 4
y*2= 9
z"2= 13

z 3.605551275463989
3.605551275463989

R FHT BN 7 3 U0 i
® — H AR IER T, Fefy S Re s MIERPTATITENE AU, UM AT IANAY R — BT EIX
S R (HE, A H R, N IR UGIGE A R, S5 Frs T B

.
® i T N IRAE AN LT ENE ), W REAEMMBR EA TR EA . AR EARN, FTE
250 WA EERE AL, A X E NAN F AR AT ENTE AOBORB S . BORL .

® y TATEN AL R, FHEN MMM — B AR S LR, A AR R A e UK .
SRR b, B a FAE AR SRR %
def length(x, y):
return math.sqrt(x**2 + y**2)

732 Wis
T FRRRRE (W S TS (assert) KA B AN S ARak 4 L.
assert (3**2 == 3%3)

assert (1+1==3)

AT BRI R AT LM “ AssertionError” FH:

AssertionError Traceback (most recent call last)
<ipython-input-7-424a15871c20> in <module> ()
1 assert(3**2 == 3*3)

-—--> 2 assert (1+1==3)

AssertionError:

Wi (assert) -1 — ANk A ESE TN True, U0 FEIT 55 2RI ) assert 15 A A & sl 2 Pl HY
AssertionError. i1 AZEWT 5 18 5 1 F 125 BR— AN RIA L, an W s e, gy s ax AN Rk e .
assert (1+1==2), '1+1=2 AFIL"
assert (1+1==3), '1+1=3 AKIL"
AT 4B R I3l H S

AssertionError Traceback (most recent call last)
<ipython-input-4-21459b42123a> in <module> ()

1 assert (1+1==2),'1+1=2 AL’
————> 2 assert (1+1==3),'1+1=3 AIL"



G
\l
gl

AssertionError: 1+1=3 AKiL

Kk, assert [P FHAS N -

assert (condition)

assert (condition), (error_message)

MR MIER, W4 RIAR condition {E A False, WI£37EWT 5 1) AssertionError 5% J
[fi% Y error_ message N %% o

Wi = (assert) AFDOS T4 H TR AU — M AL R AN T ZEMBR T 515 A, R TR
ey A AR . O, A HAT W 5 A A A R U R

Python R B PAT—MFRITIT, BB —o I PRI, DURABE AT R . -

python -o my.py

733 H#&

F print O 25481, logging (H &) W& —Fh o] F F IR AR 10 7 Tl AEFR 7 I AR RS A T8 0
logging 5], nJ LLKFR P I Ed B30 bh, miAe B 2lsh & i 0. AR5 o rix A4~
H&SCrE, nTUS &P Is T oL, &EFP &S I TaR. BT bhds KEHEFE R,
1M print O FEFEH G & O RS BEAMEEE . 1 assert #HLL, logging ANl 44 1%.

{1 Python ¥ logging 3% H & LT print O WAL, 7RISR HELL 5 BHU 736N logging
AJREA] . logging FEAEANHI) 5 1 H R0 AN O 15 B o logging 15 B 1K 2 42 i 7 M B e (. (Bse
P B AR (A D) 2 E

® CRITICAL (JCH) ——3FH ™ E (1%
® ERROR (%%i%) AN B A R
® WARNING () — 4t

® INFO(fFH)—4F 8

® DEBUG (i) P o

EI S IXEEA R M5 B, A AR5, Wk 7-1 s,
F7-1 logging AR 52 BR £ Az 15t BA

M L
logging.debug (msg, ***args, **kwargs™ ™) B —4™ Y008 DEBUG (1 H il
logging.info (msg, **args, **kwargs ™) B — 4™ E YR INFO ¥ H &l
logging.warning (msg, *args, **kwargs) B — 4 E N WARNING () H &l
logging.error (msg, *args, **kwargs) B — 4™ EYUN 0 ERROR 1) H & id %
logging.critical (msg, *args, **kwargs) B — 4™ E YU CRITICAL 1) H&idsx
logging log (level, *args, **kwargs) R — T YN Tevel (& 05%
logging.basicConfig (**kwargs) *I root logger AT — R ML &

o, B3 logging.basicConfig (*kwargs) H T-48E “ZhdxkMHE” “HERKA” “HE
WAL E” CHESCHFT TR E R, A LA R 2 H Tl s s Ao H A IR R

T, 1958 basicConfig it & ic S 2% 3 Ul logging DEBUG, #7~/& DEBUG LA 25 (115 &
Aol KB HE R .

import logging

FE O 2 SH
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logging.basicConfig(filename= 'my.log', level=logging.ERROR)
logging.debug("This is a debug log.")

logging.info("This is a info log.™)

logging.warning("This is a warning log.")
logging.error("This is a error log.")
logging.critical("This is a critical log.")

AR ERROR A2l H dd s 2 H SO my.log Y, mylog SCHFA U 7-1 iR

"I my.log - i2=E
THE) SEE BRQ) ZEVY EEH)

[ERROR:root:This is a error log.
CRITICAL:root:This is a critical log.

K 7-1 my.log XCAFNZE

B FAN R & 2t debug O+ info O 554k, W] UL —AN % log O, HBCE AR K ZRIE A
log O THERI S — NS4 ln:
import logging

252
logging.basicConfig(filename= 'my.log',level=logging.ERROR)

logging.log(logging.DEBUG, "This is a debug log.")
logging.log(logging.INFO, "This is a info log.")
logging.log(logging.WARNING, "This is a warning log.")
logging.log(logging.ERROR, "This is a error log.")
logging.log(logging.CRITICAL, "This is a critical log.")

734 WX T H

H—Le A3 TR LB AR, JHORRFCADS T REIEMR, AT R R sk > i e &
FEMTREME . Horh— 2 T H R TR P IAE v, TR B FRERE I g FE XUk, 10 2 — 28 ) TR
A3 MT IELEBAT IR T o 8 IR =07 R T LB 55 Pyflakes. pylint. PyChecker. pep8 %5. J34h,
ST R I U PyCharm B3R T AH Y (1 88 T H

1. pdb &k

Python f] pdb Fik & Python W B ¥ — MR T H. (5B pdb Bk, FEfF 51 nl LLVCE MR 384T
PATFE Y (DB « BEARBOH, BRI, shSBERRIE. a5 REOHIE, JiE
PRI PATREF I “SHR8RUE” .

I pdb BEHAT LT RT3

® (EIZATARS ST IR LA BAS R T o 45

python -m pdb my script
X SR B AEA S —AT48 AL 1B 4RAT
o /EAUI T S NI ERRS TP A S R B . il

import pdb # PR pdb
def fun():
pdb.set trace() # IR T A

bad idea = 3 + "4"

pdb.run('fun( ") FPHRPAT AL £un ()



TR

FEAGE B “pdb.set trace O 7 BEEWILL, RJTISTRANMASIA, FEFAHAT2IWT sAbmt 28 .

2. pdb #HRERFRA MBS

FEVe AW R A, AT LU pdb AR AL A S AR i, IS PR R I
FRHACEI fir 2 PR

we R MHT B R IE R

n: FOPATREL

s: BEABREN BT

a: FTHIATR B S HIR

c: QRELPATHEEI T WA

2 i B BT SR A R 2% AR

IV PSRBT A0 55E, - 1 PyCharm I3 python F27.

® I/ MHAEIR A A B R IRAIEATIT AR IR, MIBAT I AR IR XA R AR iR A T AR

® TV try..except £2/F At RE 4 FH IRIAT AT AL, FFREA LA, 2PUT clse
Fé&, MALRFRATRERRGTRERZE, HAPUT finally F4).

® EHRTUAATELAFLEE, L ThRS R g Tl & 7F.

® & UEIIES, dowithiE4), TTABREETE LT K RAAIT B,

® XA 897 ik T2 ATYP (print()) . B F (assert) . H &2k (logging) . AKX T £ (pdb
AP ) H9K B Wr & R K,

N|74 S

1. R R AR T RTE AT R, AR AR SR R o
()myfunction(x, y):

return x + y
(2Q)else:
print ("Hello!")
(3)if mark >= 50
print ("You passed!™)
(4)if arriving:
print ("Hi!")
eslek
print ("Bye!"™)
(5)if flag:
print("Flag is set!"™)

2. AR AIAS P IIE T I B8 GRS . IR RTINS A o

()product = 0
for 1 in range(10):
product *= i
(2) sum squares = 0
for 1 in range(10):
1 s = 1A*2

sum_squares += i sq

FE O 2 SH
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B3)nums = 0
for num in range(10):
num += num
3. —A>try...except FR/FHH AT LT £/ except 1?2 ()
A. 0 B. 1 C. ZT1% D. ZF 0%
4. FIIF—AMAEER S RES 22 ()
A, QU ASETCE B. HrathAkE
C. it —~~ exception D. IR UEERAXT
5. try...except...else [¥] else FHJ{EHAMEOL T REHAT? ()
A, BEPAT B. FHRANAPIT
C. WA R KA APAT D. 4 except HtH R AT H N A AT
6. FHMCIESME S R a2 ()
def foo():
try:
return 1
finally:
return 2
254 k = foo()
print (k)
A. 1 B. 2 C. 3

D. %, fE—4 try.. finally 7% T —4* return if )
7. NI AR ()

number = 5.0
try:
r = 10/number
print (r)
except:
print("Oops! Error occurred.")

A. Oops! Error occurred. B. 2.0
C. 2.0 Oops! Error occurred. D. None object
8. THMMMH L g Rt 4 ()
try:

#code that can raise error
pass

except (TypeError, ZeroDivisionError):
print ("TWO")
HEHILFH exception CLig T4 7 %) g4 E TWO
AL exception B HEFT I TWO
HIW TypeError &Y, ZeroDivisionError 5% #Lf] EF TWO
4 TypeError I ZeroDivisionError 5 # HHBLH 4 FTEN TWO
9. XTFFFH strtext = “Welcome”, TFIMESciE )£~k TypeError? ()
A. strtext[1]= ‘T’ B. print (strtext[0]) C. print(strtext.strip ())
D. print (strtext.lower()) E. None of these

oo wp
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10. FEM IR AR AT A2 ¢ )

o1
def Test(): =
try: A0
print (20) =g
T
finally: Be
print(30)
Test ()
A. 30 B. 20 C. 30 D. 20 E. None
20 30 5
11. THRMRE g R 242 ()
try:

print ("throw")
except:

print ("except™)
finally:

print ("finally™)

A. finally B. throw C. finally D. Syntax error E. except

except finally throw finally 255



SR A ) PR 3

NI81 BE. THAMER. HRE. EHE

8.1.1 %93

BB LA B IEHEZRAY, 40 list, tuple, set, dict 574
HI T IR AL T — A __contains_ O BT, PRI AT EAEH] in 5% not in SR 5
5 MR BTN ERSN. Bl

print (1 in [1, 2, 3]) #True
print (2 not in (1, 2, 3) ) #False
print ('a' in ('a', 'b', 'c') ) #True
print ('x' in 'xyz' ) #True
print ('a' not in 'xyz') #True

AR —N 8 (U A) SEBL T contains 7V
class A(object):
def init (self):
self.items = [1, 2]
def contains (self, item): #item &1L A MXHH
return item in self.items

IR AT in B not in SRANKTREAME (R 50) e 5 AAAE TR (A) IR Zrp:

a = A0

print (1 in a ) #True
print (2 in a ) #True
print (3 in a ) #False

i -

True
True
False

8.1.2  n[ZE RIS

1. &K

GEAR RN MIE J AS R RN G B, K stry list. tuple 2RSS«
s= 'hello world'

for e in s: #FIERVT N ZRF R s PN/
print(e,end — )

print ()

atuple = (3,5,7,9)

for e in atuple: #1EM Vi tuple W4 atuple FIEEANFAF

print(e,end = ', ")



fath -

hlelllllol leolrllldl
31517!9!

SRR TR A MR G 2, BIR a2 DEEWADITER “17 M 27 AR, HA
LI PES ML

a = a0
for e in a:
print(e,end = 1 1)

PAT S TypeError 54 :

TypeError Traceback (most recent call last)

<ipython-input-27-3e181109f1a0> in <module>()

1a-=2a0
---=> 2 for e in a:
3 print(e,end = ', ")

TypeError: 'A' object is not iterable

R EIEAIZA RIS a i, P T TypeError AU H i%:  “'A’ object is not iterable” (A ¥ 257

W RAIE “AJIEAE” (iterable) ) o M INFERZRZEY, U stry list. tuple &5 [0 G #S 2 vl IEAR
(iterable) o
1] LAH isinstance () B ECR AR G0 15 o n 24X (terable) o 7140 :

from collections import iterable

print( isinstance(a, iterable) ) #A KNSR a st A IEAH
print( isinstance('abc', iterable) ) #str &N AT IEA
print ( isinstance([1,2,3], iterable) ) #1list A1 AHTTIERI
print( isinstance(123, iterable) ) FAEHUE /| N IELR
Bt .

False

True

True

False

2. AERAIFIAR IR XA

— ARG IEA ) (iterable) 45 E IR 208 LT — AN 1] LUIR [1]— A& 403F (iterator) 1)
_iter__ Q5% NI ATIEN S .
— A G EAREE (iterator) ZFREITBINZEE LT __next_ () J7vE, &I EE AR [H AT 1%
UG AT, A (raise) —A> Stoplteration 77 o
faf b S, — BRI S iter O J5vR[Al—ANEAR RS, MIXAMIERE__next_ O
PSS IRE IR BRI R —AN T
Python $&4IL T AN R P R dter O A1 mext (), P 'E pREY iter O VEH] T RMIEACKT S, 21
FIXAR G __iter_ () J7iEIR[PI—ANERER - 10 B BREL next O FEH TIXANEARES, SIAXANE
AAF)__next__ O JEIRAWEACH R T NIt E.
fitn, F AR list A% alist fte— N alIEAON S, @i iter (alist) ikt REME I [Fl—AN1%
A ity next (it) 2R [l AT IEACKT G alist [ F—ANJCE:
alist = [3,5,19,7]
it= iter(alist) IR A A AR
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next (it)

Hir i
3

next (it)

Bt

5

for e in alist:
print(e,end = 1 1)

i -

3,5,19,7,

IR 8-1 AT

HERBNEASR KT —ME

{8l for JAH L T LOEARYT ] — A FIEAXT R I T R

AN next O pAL, AT LA P ik ACHS SR 8 9 ATEAUR 4 alist HHAORE— 0. i

ghLpng, WA ZRPEARS, IEARI_next O JHEIRIFAIAAN SR N — AR, ik

258 a 3 5 19

_iter_(a)

& 8-1 AR

_next_(it)

X AGE CIEF I, W LR rAAOT R AR, B A e dR 1 B 5o R 9

Bl XAMRE T AB AR NIZAE LR — A, Raild s

BRI TRXAMEE, mte s T

B —AIuz, EARE GEAGER) rTLUEHER AR A (next) M40, X MREHHEAIR
HAIEE—TeE, I P A T o3 .
IEAES ] T ALk TS B B e R AL E XS, IR T LGS next O 57k

2RI LT N v

flhn, FAIMKE AT iter O 77k, BRI A BN Zald — s %. _iter ()
THEAGR AN IEARAS, BISE B (0 Sab it —NEARES, st /2, 28 B A2 next ()

7.
class A(object):
def iter (self):
return B()

AR E L— R 2% B
class B(object):

def next (self):
return "hello"

AT
iterable = A()
iterator = iter(iterable)
next (iterator)

Bt

#iterable & AHIENT S

#IR AN EAE



'hello'
AJ LU FE ] eR £ next O AW U; ) Wl IARRT B0 R — I & Q'j?(

next (iterator) 18

i e
"hello' 4%
R for JEFRFEE TR iter O FEREL next () SRIEACT ] —AN W] 1EAC 0 % 4N

for e in iterable:
print(e)

EXAME SR — EHAE T 2%, ORI K8 raise #LHY Stoplteration 57 # o firtH 1 T -

hello
hello
hello
hello
hello

MBS BT next O Jrik LU Stoplteration 5755, FoRFTH JCHRAS LV 5¢

class B(object):
def init (self): 259
self.i = 0
self.data = [2,4,8]
def next (self):
if self.i==

raise StopIteration()
self.i+=1
return self.data[self.i-1]
iterable = A()
for e in iterable:

print (e)
B«
2
4
8

Y, AIEAO BRI E NSRS T B I AL X SE e B0, TR 2K, XA
I SEIE_iter O 595 __next O J5ik. DAL, SXASSEAIRTREERE — D TTIEAR Gt — B
awo Pl

class X(object):
AN G B PRI SR NMERES, BEOASHLT  iter  Mlnext Jyiknme
def init (self):
self.i = 0
self.data = [2,4,8]

def __iter__(self):
return self #IR B[R4 ES At TIEAT S 5 &

def next (self):
if self.i==
raise Stoplteration()
self.i+=1
return self.data[self.i-1]

PRI, XSRS G e — AU Gt — IS, AR TR, Wl T 24
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i o s AR IS, WhE S T 298515 7 JT R AR E R, BE AT L eR 2 iter O F1RR 2L next O
BRI for 3R VT LR KGR Bill:

b = x0

it = iter(b) #5 FEA A

print (next (it)) FRPEARIHR I MHCE, AR AR
print (next(it))

b2 = x()
for e in b2:
print(e,end = ' ")

Bt

NN

48
3. _ getitem () A3%

XSGR A, BRILETESRSEIL iter O JESN, HoPrmISE T S getitem () U5k
ot

260 class Y:
def getitem (self, i):
return i*i

XA Y AR AR TIEA S it

y = YO
for e in y:

print(e, end=' ')

it R I AT A -
014 9 16 25 36 49 64 81 100 121 144 169 196 225 256 289 324 361 400 441 484
529 576 625 676 729 784 841 900 961 1024 1089 1156 1225 1296 1369 1444 1521 1600

1681 1764

_ getitem__ ) VAR 20
Aiqetitemgi(self,key)
RUICEE —ANSHIbr bt — AN OCBET) , RSB ITVAII RN 4 obj, ATLATE IS objlkey] K AT
FINZBNT N B, REiZZESEFs 2L Python (1) dict 2. i 40:

print (y[2])
print(y[4ﬁ

fath -

4
16

1 getitem O TPy NS —A setitem () J7vk, I T®CE— MMM, S0 UR:
Aisetitemgi(self,key,value)
AN SEIL TN TR S

class MyDict:
def init (self):
self.dict = {}



def getitem (self, key):
return self.dict[key]

def __setitem__(self,key,value):
self.dict[key] = value

def len (self):
return len(self.dict)

d = MyDict()

d['Z=F " ]=67.5 #H_ setitem () ik
print(d['Z=F']) #H_ getitem O J5¥k, fith 67.5
di'Ef6'1 = 89.6
print(d["Effi'1) #H_ getitem (O 75k, #iith 89.6
Bt -
67.5
89.6
8.1.3 Hpkes

A AR RE S — A T O ARES I ] B s oK ) TR, SO — AN R — RAA R R A E
AR SACE EIRBAT IR Ao BT EEARI, A AR e NP AL Ak S, TRl yield i) A
ANFTHEEE . I, ERGESE — MRERIEACES, B ATIE N SR

A LU P A7 2 e A s -

® LA AL

® LNt RIAA

. HERER R
AR R AU TR B yield CEEF I REL, LA U
#2E A PR £
def gen(n):
for i in range(n):
yield i

PR gen O it —NMERERREL A BIOGHE T yield Tk fUe ™ A — MR I . Tl A% 3

AR ZHEE XA A S e B, DL N s % 9l

g = gen(5) #OEE— AN

print (g)

print ( type(g) ) #<type 'generator'>
a1 -

<generator object gen at 0x0000025B76E52BF8>
<class 'generator'>

g &> generator object ERHATE), BMIFALIE generator (EEAS) , 1T LA IX AN A= Bl
MG next_ O J7i%, ENE B PAT = E— Al . .
g.__next__o
i
0
A RS AT BT PRAS, M next O J7vERF, SRR B IRIOAT B ALR A (i=0)
e AT, MUPFEE T yield IEAJN, XPEAE—ANEIR PHE LR S ET AT . Bl

g.__next__o

261
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Bt -
1
ATLVE R, RIS next O ik, #eiEE Bh WA B4k EhAr, It —
ARG o 48R, AT LA FH P B R VR T AR G 5 G el 250 4 B0 R 10 P PR 2 A Jlidi n 1)
_next__ O J5i%) . Bt
next(g)
Bt -
2
AT
next(g)
Bt -
3
WEAR AL Az e — DB G, A R LU for FEMIE AL £ P51 il
#IEAK
g = gen(10)

for i in g:
print (i,end = " ")

it :
0123456789
AR RS B return (1 REEAT LI ) 4 R
® U return ¥R HCHIE F return AU, 235 b BREHATIFIRIA], BRERI RS T HGE AL
(K1, HAZNKITIEPATIN, Ao trAr b IRPAT PRSI
® (7 yield (Y/Emcas AU+ 77/ E— RIME, RERHATIN B2 yield 15 A2 15 LT T
R[] yield W AJMIER, (HPNHBS R LR PATIPIRE, T RSAT IR L 1 yield
ZJE AR AR SR AT, ERIFHRIE R yield IR
A R R AT LUK A — AR, (HIX LRI BT [ R AE A7, T A BN A
e AME, B, WRE B AR SRR, AT AR WA, IR RO I T i A K
AR EFINAEAAAR N AT, X PEUR K W AE. -

#3K 1 3] 10 Z [A] R HEER
alist = [0,1,2,3,4,5,6,7,8,9,10]
sum = 0
for e in alist:
sum += e
print (sum)

Bt

53

RS €07 B €107 LA HEEEC, T SRR AR A List MR, 10
NIEHON G HRTTEENAE, IZXA list XSG P 10 DB 5 TR T ZNAF . (H, A0SR A B ds pR 2,
DA 0 SLORAF— A B N A AT L T

g = gen(11)

sum = 0

for e in g:
sum += e

print (sum)



Bt -
55

Python (1) range () R EC 2 — NS R EL, BB gen O BREC—FE ™ 45— N FLALIRE .

IR AT PACK S B ] range () BGAL:
sum = 0
for e in range(11):
sum += e
print (sum)

i
55

AT DU A s eR 500 A2 28 b B . il -
def fib(M) :

n, a, b =0, 0, 1
while n < M:

yield b

a, b=D>b, a+b

n=n+1
return 'done'

A s R BT U AN RIS A B, i fib (8) o il JEid for f A HHZ S KIpT

HICH:
for x in fib(8):
print(x,end = " ")
v

11235813 21

2. EHEFEX

ol AR IR A P S L A R s B 3 e SRR T, (R SR A

M=k O o it
g = (i for i in range(5)) #BIE ML

print (g)
it = iter(g) RS ARG, Rl iter OTE T, RN EES
print (it)
print (next(g)) #EHAS R NEREY, BB next O WERHTE, = ETN &
print(next(gx

Bt -

<generator object <genexpr> at 0x000001D740540780>
<generator object <genexpr> at 0x000001D740540780>
0
1

4R, AT for FEFAEARYS iRl AL B AT R I ez . il
#AREEH for MRFREMA M HITHR
for i in g: #E A AN S

print (i,end = " ")
vt -

2 3 4

263
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8.1.4 M1 BEMZAICME

B s — MR, R DG 2SI list X5, RIRHH R SN,
AT LU FEG S «

def cat(filenames):
for £ in filenames:
for line in open(f):
print (1ine)

Rt £ KR A A PR IR 1 8 (R4, AT RE SR S S5 4R B

def grep(pattern, filenames):
for f in filenames:
for line in open(f):
if pattern in line:
print(line)

P BREFF A VR A LA, (EARAER I LE A SRS S B — DR B &, OV IX By
AL ELEO R M T REATALHEN o AR A2 S R SEEL LA B IR RE, wnl LUK “ SR SCPRIRE AT
M AR S B Eeas b, A fafe G, SemCR =Tk, Bl

264 def readfiles(filenames):
for £ in filenames:

for line in open(f):
yield line

ARG R AL readfiles O A ARFRIEE— AN SO —AT, (B4, v RAEHigR S EIR 1)
PIBLACHY:
RO BRI A S N 2
def printlines(lines):
for line in lines:
print line,
def cat(filenames):

lines = readfiles(filenames)
printlines(lines)

FEEIBUOT SR A SR e AR AT
def grep(pattern, lines):
return (line for line in lines if pattern in line)

def grep(pattern, filenames):
lines = readfiles(filenames)
lines = grep(pattern, lines)
printlines(lines)

B AN SCAF R AT RIS IR B — AN A% pR AL readfiles O 1, X RRECR [F]— MR T H
AT AT AR XS % lines. A1 FH 6% printlines () 254X U5 11) lines ()45 —47 4 .

PREL grep (pattern, lines) FEWTIEACER XS 4 lines, FFIRMI—ANE g RIA, BILIXA A gsRIA
IR FHEA RS XS G lines, PREL printlines () 3545 ) lines IIAF—47 34

K4 e %Y readfiles O AT grep pAEX (pattern, lines) 3R M A #S BRSNS 5, HEA T8 BT ST BT
FAT— IR AE, T HAERAE for JEHAVT [l W BRI = AR R IR —4T, T DU AP SO —AT,
BT UGBS 2 . AR RIS,



8.1.5 brifE )R %ARES T 1L =

%
1. & zip() 5
PRAL zip O (PR R R TZ{

zip(*iterables)

R AS UL H TR RUER 2 A IEAN S, R0 — 7o R (tuple SRR ,
A tuple S HH 2 M A IEACHS AR N R TTE A BRI o
PR zip O IR [EI{E .
® WIRBATRIANSHL, WIS
® UREA A SR, MR H— A HECER (tuple FEARAR) » BEA tuple A —AME.
® WUREAZ A WIEAR S, WIRE— R TCER (tuple IIEAGHS) , B4 tuple H20 05K 4
YNIEIFESAWAE AL PE S IneS )57

.
result = zip() #result & — NTEHIERLS
print(list(result))
alist = [1,2,3] 265
result = zip(alist) #result & MHHEIGE (tuple FIEAEY)
for e in result: #A e 2 PRZM T tuple
print(e,end = ' ")
print ()

str_tuple = ('he','world', 'abc')

result = zip(alist,str tuple) #result ;& —MEHEILE (tuple HIERR)
for e in result: #HFA e NGB tuple
print(e,end = ' ' )
F:

[]
(1,) (,) 3,
(1, 'he') (2, 'world') (3, 'abc')

AL for fEHREAR 0] —A> zip W E RN TCE . Bl
for x, y in zip(["a", "b", "c"1, [1, 2, 3,4 1):
print(x, y)
vt
al
b 2
c 3
zip MG ae—ANEAR S, BRI DU EMIE— list X%, H2ARH EMIE—4 tuple X
%o PO ANERXS GAFR=AE—AME, 1 tuple X GUEANTEEY, JCIERRX I tuple X% s ik
Awur VR NN ThTve P )P
t2 = zip(["a", "b", "c"1, [1, 2, 3,4 1)
alist = list(t2)
print(alist)

atuple = tuple(t2)
print(atuple)
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fath -

(Ca', 1), (', 2), ('c', 3)]
0

WA 7
[lal, 'b', lcv]
[3, 4, 5, 8]

a
b

c = zip(a, b) #c MRS
clist = list(c) #M c MIE—A List KB
print(clist)

d, e = zip(*clist) #FH I zip i Er AT IRAL
print('d =', d)
print('e =", e)
clist 15— TG Z A tuple AV list 45, FH0H JE it 2 K002 Crelist) I A4S R 7ip O
BRHL zip O BE T SATRARHIZ, (!, 3) . (b, DA (¢, 5). T4 THPIA wple((a, b, '¢)
(3, 4,5) FAEAT 5.

Bt -

266 ("a’, 3, ("B, 4, (e, I

(vav, 'b', lcl)
3, 4, 5)

2. /E enumerate ()

BN— AR %, R —A enumerate X%, %A SR DA S, HEDMITE
JEA4n (index,value) » H:H, value K FHIA I AT IEACKS G Hilan:

for i, c in enumerate(["a", "b", "c"]):
print(i, ©)

vt
0 a
1b
2 c

PR E enumerate () SEBR_DIEH S 2 NSE, M6 FarERes(E. #lan:

for i,c, in enumerate(["a", "b", "c"], 4);
print(i, c)

vt
4 a
5 Db
6 cC

3. ltertools &k

FRUEEIY itertools AL TR 2 FEARESAH G T A,

(1) BR Y chain () 1R [1PEE 2 AR SR 1 (chains) BRI AT IEAN S il
import itertools
itl = iter([1, 2, 31)

it2 = iter([4, 5, 61)
it= itertools.chain(itl, it2)



for e in it:

print(e, end = " ")

Bt

123456

(2) B E count ) &% Z0ANTR -

count (start=0, step=1)

ZRRBUR A ANMEARS, A E NS, SPSIIITTIR{E A start,  PENARAR

{HMZSE step, XANFPAIRE—AERFH. Filn:

from itertools import count
for i in count(10):
if i > 20:
break
else:
print(i,end = " ")

i -

10 11 12 13 14 15 16 17 18 19 20

(3) A HL islice ()t 42 itertools [K1—Nef %, HeEos St R

islice(iterable, stop)
islice(iterable, start, stop[, stepl)

R T B G 77— AU Bt 4 (islice object) o T, stop AV G RALE,
start SETFARALE, 10 step 2 Ko B0, TR count /A2 FF A1 TR 5 AN

from itertools import islice
for i in islice(count(10), 5):
print(i,end = " ")

Bt

10 11 12 13 14

(4) B %5 cycle ) .

PR cycle O FEI T ANAIEAOS G, P2E— A HEAEIA iterable X5 E AR Hll0:

from itertools import cycle
count = 0
for item in cycle('XYz'):
if count > 9:
break
print (item, end=" ")
count += 1

fath -

XY Z XY Z XY ZX

(5) B 4L repeat (object[, times]) o

AU T 24— times AN EE R A object FRIEACRS . "E MRS cycle O X, & HAEH
T HAA—MEMX S object, 1M1 R&EL cycle O VEF T — AT ZAMEN AT B4 % .

from itertools import repeat

r = repeat(7, 3) #r iR 3 A T AN R
print (next(r),end = ' ")
print (next(r),end = ' ")

' l)

print (next (r), end

267
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fath -
77 7

RO GBI 3 AN, s A
print (next(r))

P Stoplteration 7

StopIteration Traceback (most recent call last)

<ipython-input-43-0£f1el116d63£f7> in <module>()
----> 1 print(next(x))
StopIteration:

A A4844 5 % (container) . T £ XA % (iterable) . %K% (iterator) . 4 % % (generator) . 2 A,
BB/ RBRAXZNNG £ ZTAAR 82 kT
268 I R

_iter ()

R4
T

R e list. tuple. set. dict%
K 8-2 Apias R/ A A R IA T Ay TR S, B, AERZ IR

= | FmEx

AR RRA

vz

® list. set. tuple. dict A AE %K, 2B %FIT _ contains () F ik, VAL in 3 not in H|BF
—MER T E—NEEN.

O THENKRATFAPTBERI iter () F ik, ZAEEAEN—NEKRE.

® HRERZEZIM next () Fixe9R#Ixt %, next O FEBRABRTHEREGT—ANLE,
Z 4 ¥0h (raise) —A> Stoplteration 7+ . T ARSI Z AT B 44 K8 F FI BT RIXAAF ik, B
iz E A R T R ARAT FAL R R B R

O R EZ—APAFIRGGIERE, LA RER AT T A, A RE R R B RIEX.

® Python A —2 N & H4K, 4o zip(). enumerate ), T FTAAKEAF, #REHFE4H] itertools 42
Pl 4 % %48, 4o chain() . count() . islice )« cycle () . repeat() %, =T ) FALZZ Tk RAT £,

|82 HE

FERLAR A (Closure) MU 2 T, N B G BEAREREE o £ (AR R B B0 A T3
8.2.1 {EHIK
YE s Fi R e AR i (slps 0 ROFE TG, By i (i ek 0 RERS A VT 1) (7 L.




B, —A~ R EN S e SR RO IX AN AT SRR AR, AR B A E VS L R AEIX AN R
NG N, AR RESN T IR)E .
def fun(var):
var = 5
print (var)  #7ERAEL fun O SMEEAREDT W] 2L fun () WERIKJE#EAE & var
HATH40 H NameError 577

NameError Traceback (most recent call last)

<ipython-input-3-926d6ec7b930> in <module> ()
2 var = 5
3

--—-> 4 print(var) #{E fun ERESNBARETTH fun BREN R RTAR R var
NameError: name 'var' is not defined
HHL “NameError: name 'var' is not defined ) 7 Bl “£& 5 var K& X7 MBS R, XERNE
PREL fun O ZRTANBEDT 7] BREL fun O B HY B4R & var.
TERREAN g AR B R AR R, e RV N nT IR e 248K, ZEATART e AR w] LA i)
B il
var = 5
def fun():
print (var)

fun ()
print (var)

Bt -
5
5

8.2.2 ikEEL
1 LA bR 25 P i SCI) o 50FR h BRZEEBR 3K (nested function) 55 )53 6 %4 (local function) o 41l

def print_msgo:
msg = "hello"

def printer():
print ("I am a local function')
print (msg)

printer()

print msg()

vt -
I am a local function
hello

IXANFE P I AT 8 A A — AN B0 B A) “print msg ) 7, ZEREN HH — & HUTIER)
“printer ) 7, &SRB HIER), {H printer O /&A% print_msg O PN %L. 17X
JaiB R AL printer () 25— AT EDAY 2 — /NI RF e, B8 AT B ) 2 HL AN A B R 5 LI e A
msg. WAHLZ UL, TRE R ECE AR E nT LTS i) G & I B 2L print_msg O RIS E R, IEW—A
BREL T LA ) 4 e AR B —FF

269
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R, a0 RAE A A I3 ) BR 2L print_msg O PR3 R 4L printer O, TS Y, IEQ0AN AT A
FEA Ja VR T 18] — AN Jey A sk i AR i — 4 . il
printer()

PATIXAPARD Pl 5 -

NameError Traceback (most recent call last)

<ipython-input-40-df218a64109d> in <module> ()
----> 1 printer()
NameError: name 'printer' is not defined

823 fraxtity

Python 9 (¥ et xS %, BRI SE 4 v AAE — R bl [ g b B B0 2 (Wi R 0 -
ot

def print msg():

msg = "hello"

def printer():
270 print('I am a local function')
print(msg)

return printer

p = print msg() #p 5/ print msg O IR[EILEE, RIEEN S printer ()
LIRS HAT R EL print msg O FFERFIR P12 S (—AMRE R EON S printer () I{EZ5 A8 & po it
XA p, AT UAHATE S H 2L printer () :
p0O
p0
i

I am a local function
hello
I am a local function
hello

p S HHRE R EL printer O 7] LAY ) HoAL [ 620 print_ msg O 1 s A8 &, 10— AN BREUT R AR
HOEREAE REPATI AL, JEREAE RS R R 1. A 23X p 5 BRI L printer () BB U 10
PREL print_msg O (1R R NE? IXZh, MREL print_msg O & [FOLERE R EON ST, —2
R AR i msg AR EL printer O FTEE 1L, PIHGRPIFIAUE A S printer O A5, 1fi B3 FR
Je— MU T RN printer O FILAL FEIPAEE 048 & (W1 msg) MALZEXTS, BIIRBIFZE— A%,

Frid e, st — A eREo gt 7 HAL I 2REE (enclosing scope) 2645 Lo

— AN P2 A R A

® WA — AR AL R AL G AR AR R E I R )

® SRR EUL A | HAS BB T I — ML

® £ [l pR HU R Mk BRI AL

8.2.4 MW IUER
105 bR B RE G A T L R B IR B, B, RIS R SO LA PR G i B T e —



58 &

&, RXSAUT A  R A SR AR A BT Ak, X RSB, seamn]
LU PIRAE S il =

25

def Exp(a): 15
def Power (b): A
return a**b #%
return Power 31308 ) 2 R B L Power () HIFA i

exp 10 = Exp(10)

PR%L Exp O IR [FIF & KB R Power O IRFAAL,  BIIR[HIBRECN S Power () e T HA0 il bR
Exp O W ()R AE & (W a) « “exp_10=Exp (10) 7 IR [HI )& £ 5 Power () 1041 1 H AL & %5 Exp ()
A a (MBS 100 Bt

print(exp 10(3.0))
vt
1000.0

i BRI exp_10 O 5 IR BRSO 5 Power () AL 2 40(E 3.0, B ICAE a {8 10 1EA R

B, M2 3.0 E0ES b ME, HESREG &R TSR . PG N imflis:

import math
exp e = Exp(math.e) 271

print(exp e(3.0))
print(exp_e(B.Ox

B«
20.085536923187664
148.41315910257657

BREL exp e O 51 H B ECN S Power O 104E T ELHE B EH 11 a {2 math.e, 285 H &5 XA
PRET SRS e M4EE0 72 3.0 F1 5.0 485 e .
R, X1 A — N A SRl — A & 2O A F LA PR A S v i B s, ] 25 R84 FH P A

8.2.5 HAEMIMWEYE  closure

Stbr b, BTEEREEE — A BEJENE closure , MHRXANEEUE AR, IBAEIRFIRAE
—ANH cell X B I TN G o cell X411 cell_contents giie: PAELH 1R . -
Exp. closure
Exp HIJEPE  closure  JEZH, 1M exp_e MIJETE closure A EZE{H:
exp e. closure
Bt
(<cell at 0x000001F1EB64A2E8: float object at 0x000001F1E71229D8>,)
B IL AR 0 1B — cell 1] cell_contents, #iit HARJKE e [FI1H:
exp e. closure [0].cell contents
Bt

2.718281828459045

® NZAYERR. HEHHAN LA,
® [ sk AW — AN E B K, M PNREHBHAT ZEA T LB RS &E, X
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L RAEAAT QA XA L= ) B BB R E
® L/ RBAH — /M Q&M closure , ARG LB M closure RAHE I OE &
R 0 By B AL

8.3 i

HIIHEE, Python H—I#EX 4, BREEX S, sREA T LUEES T BB G i) — AN
%, WL BB G — AR, — N0 TR N S s B 2 E0R R (RO 3 — 280 4 (First
Class Objects) ) , 7] LL{E BRI € SR E BREL
fE0 Python At {H 2R B — /M S ——2%17i%5 (decorators) W/ — MR, e H T
B NOA MR BRI LRSI hRE, W inHEDIRE HEREINA. A EE. Z2fF. BURAR
555,

1. HARKRR
(B UESE I EHA

def say():

print ("X AN RGBT )
def hello():

print ("hello!™)

IR R 22 A 2R 8 (LA _EARRS R say O A hello O B850 A8 in H G hfg, A AmA AR
FEAEHOXLE PR AN INC X H A ThaE. A H A2k B3 1, BrLLX B print O Bflcsk H -

import time

272

def say():
print ('say() start at %$s' % time.time())
print ("X ERHECN FRE TR )
print ('say() stopped at %s' % time.time())

def hello():
print('say() start at $s' % time.time())
print ("hello!")
print('say() stopped at %s' % time.time())

say()
hello()

PAE DB e B8 0 7 IT A g sl TR H G DR, FEfe b an i

say() start at 1532834458.0996063
X HUR AU R A |

say() stopped at 1532834458.0996063
say() start at 1532834458.0996063
hello!

say() stopped at 1532834458.0996063

R 3T BB RN T EE N H ARSI, AR BUS SCEAE HOX B H AR, TR e LR
AR ZEE MBS, SXFERIR T I e, MANRER ] GERAE) ik H AR, ARAIIE.

N T SRR T, TR AR E SC SRR B SR AR B R R H DR IS
JRAEIEAN LR B, 1y HAF 20 % H RS R 80T LA SHUL XA R 8.

def wrapper (func) :



print('say() start at $s' % time.time())

func () =)

print ("say() stopped at %s' ¢ time.time()) %g

PR %L wrapper O) #2007 — N R EUVE WIS, sREL wrapper O BT UG RN 45 SRE RGN T il s 4G &

F&E R R i H & Shfg . BUE T DU IXAN R 2 wrapper O (L35 R 45 say O) FTRE %L hello O » 51401 ’E
def say():

print ("XHURENFRSESTE ")

def hello():
print ("hello!")

wrapper (say) #say O REUL Y wrapper O IJES func

wrapper (hello) #hello () BREUEIHLZS wrapper () IES func
i

say() start at 1532834462.6293955

X HE AU FoRG I i

say() stopped at 1532834462.6293955
say() start at 1532834462.6293955
hello!

say() stopped at 1532834462.6293955 273

H & A e pR 2 wrapper O B, I 4L say O 5 eR4L hello O 15 A S HUE XA AL N2y
PRAY say O FHRREL hello O I H &l sk B AE . 'S — IR H &R A2 IRE R AT (BT R 2 MR 2
WSINERER H AT RR) , WAL Yy, B L ERIE R A XA H AR AR BUEM T Ll T
EPRS ﬁf?EPJ—?Kl*JJﬂ PR say () B RAEL hello ) 1t 77 #0575 ELA& 0OA W FH BRI wrapper (say) «
PR35 wrapper (hello) , T LARR T R ATARAS
HEALHRITTEN? BRI “RMds”. ¥ Lir s wrapper O 158 — A48 o8 £
decorator () [FIR[FI{E, XANFMBEREL decorator ) FX Ay ezt . 4ian:

def decorator (func):

def wrapper():
print ('say() start at $s' $ time.time())
func ()
print ('say() stopped at %s' % time.time())

return wrapper
def say():
print ("X ERHECN FRERTE )

def hello():
print ("hello!™)

say = decorator (say) #IREZE T AL say O ML wrapper O, HIFREHIITE
hello = decorator(hello) HIR AT % hello () IRREL wrapper O, (HIFEAPITE
say () #PHATEZE T RE say O IMEE wrapper ()

hello() #HATEZE T % hello O EK# wrapper ()

i
say() start at 1532834638.1917906
X HE AU FoRE i
say() stopped at 1532834638.1927903
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say() start at 1532834638.1927903
hello!
say() stopped at 1532834638.1927903
KEeREL say O VE e as R A4, e Migs s EGR M) T B 228 20 wrapper O, JFEBiran 4 4
say, PP R say O AR AT EMALMME M, B EShasm T 44N DiRe .
FERCKH “say = decorator (say) ” 3\, F L2110 &% p& BEEM B REAM I R, AT A Le R,
Python ] —AMEFIEMIFT 5 @ KIE B FIAE I ROR, BI@FF 5 5 0 2E 1 % 6 B0 44 7 (i L
decorator) :

@decorator
def say():
print ("IXHEZ/NEREGETE ")

@decorator
def hello():
print ("hello!")

SR R A P e 1) B say O BRI K hello ) 17

say ()
hello()

i
say() start at 1529572974.2849686
X HE AU FoRG I i
say() stopped at 1529572974.2859797
say() start at 1529572974.2859797
hello!
say() stopped at 1529572974.2859797

2. EHEIGHRBILESH
HCA N A

@decorator
def say(name):
print (name, "X B ZUN FRFE L ")

@decorator
def hello(name):
print (name, "hello!")

say('wang"')
print ()
hello('7k")

AT TypeError 7% “wrapper () takes 0 positional arguments but 1 was given” :

TypeError Traceback (most recent call last)

<ipython-input-16-36e61000e022> in <module> ()

7 print (name, "hello!")
8

--—-> 9 say('wang')
10 print()

11 hello('3k")



i 8 &

TypeError: wrapper() takes 0 positional arguments but 1 was given

K2Ry, decorator HLI¥) wrapper ) ANir 4, EILS WA 1K) R 2L say O 4R 3E T — 4S5 é'j?(
“say (‘Wang') 7o fEHXAN W)UK 7V 4 RS PR EL wrapper O VNINSEL, HHALZERS B2 wrapper () B
WX S AL LB R R AL func () 7

def decorator (func): wi
def wrapper (Name) :
print('say() start at %$s' % time.time())

func (Name)
print('say() stopped at %s' % time.time())

return wrapper

@decorator
def say(name):

print (name, "X BN ERE SR ")

@decorator
def hello(name):
print (name, "hello!")

say('wang") 275
print ()
hello('3k")

s -

say() start at 1529573070.6684735
wang 1% B ZUN ARl g e !
say() stopped at 1529573070.6684735

say() start at 1529573070.6684735
7K hello!
say() stopped at 1529573070.6694772

TR PR R S 25 AN ] (1) R K say O 1 hello O A NS S 56 4 —FEIRIThRE. W45 in (1 D e e
EARHE G UL ? B Sl XA R B A — I A I . i s et e B E
TN BREU RS BRI, TFAE 12 BRI IR [P IX AN M 2% R Ao XA IR [ TR RE 0 5 R O — AN M,
A RAYT [l HANZE R 28 ARG HIXANMNE R E @455 JE et ds 44 . il

def decorator wrapper(arg,arg2):
def decorator(func):
def wrapper (Name) :
print (arg)
func (Name)
print (arg2)

return wrapper
return decorator

@decorator wrapper(arg="welcome",arg2="have a good time")
def say(name):

print (name, "IXHIEZ/N ERGE SR ")

@decorator wrapper (arg="{R4f.", arg2="7A /R I Hthk")
def hello(name):
print (name, "hello!")
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say('wang"')

print ()

hello('5k")
vt

welcome

wang X H R HUN ARSI R

have a good time

skt
7K hello!
AERARE S fhr ke
TR AR I R R B AN F S 4, T AR 38 B A IR iTh Bt . 4R, AR R
A, s B AR R ORI 0 R R A ] DA R SN IS 8. 5
def decoratorfwrapper(arq,arq2):
def decorator (func):

def wrapper(*args, **kwargs) : #E0 LR BT BRSO AR S HORN - L S
print (arg)
func(*args, **kwargs) #05 ELE pR A B AT AR S RN - L S 5
276 print (arg2)

return wrapper
return decorator

@decorator_wrapper(arg="welcome",arg2="have a good time")
def say(name, *args, **kwargs):
"trsay EEL
print (name)
print "A[AASH: ',end = ' )
for e in args:
print(e ,end = ', ")
print ("\n F#MSH: ',end = ' ")
for key in kwargs:
print (key, kwargs [key],end = ', ")
print ()

say('wang', 23, 'shanghai',python = 67,ds=80)

fath -

welcome
wang

w45 %. 23,shanghai,
FHBH: python 67,ds 80,
have a good time

3. HEinS:E
FMARAT EUZ— R, W LUE—AE, e H— A etias i o mE— k%, i
RS ININRE . JEAEgs B EAKEERIY  call O vk, MM FH @I 20K R 1 as B n 21 8 21,
W% .
class decorator(object) :

def init (self, funo):
self. func = func



H
o
It

def call (self,name,*args,**kwargs):
print ('class decorator start') =

=]
return self._func(name,*args,**kwargs) Z&
15
)
@decorator 4
def say2(name, *args, **kwargs): ’Mt
print (name)
print ("A[AASH: ',end = ' )
for e in args:
print(e ,end = ', ")
print ("\n Z#S¥. ',end = ' ")
for key in kwargs:
print (key, kwargs [key],end = ', ")
print ()

say2('wang', 23, 'shanghai’', python = 67,ds=80)

vt
class decorator start
wang
[ AESHL 23,shanghai,
FWMSH: python 67,ds 80, 277

4. functools.wraps
TR AT L nl, Bl S EUR R B — L I OofE ) AR, Wk E_ doc
JEPE.  name  JEPE. 4.
print(say. name )
fath -
wrapper
IS, say [¥] name 224 BR £ wrapper O (BRI £ 44, R TTI2EHH functools.wraps. wraps A< £
W — Mg, e RN I R B T B A T ke At LT ) R AL fune O R, XA A3 A 4 HL T
(7 eR £ fune O A N B& 2 say O —FERITAE B T il
from functools import wraps #S A functools.wraps

def decorator_wrapper(arg,arg2):
def decorator(func):

@wraps (func) # R R B o B I RIS LI B 2L func O
def wrapper (*args, **kwargs) :

print (arg)

func(*args, **kwargs)

print (arg2)

return wrapper
return decorator

@decoratorfwrapper(arq="welcome",argZ="have a good time")
def say(name, *args, **kwargs):
"'rsay BRZL T
print (name)
print "A[AASE: ',end = ' )
for e in args:
print(e ,end = ', ")
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print ("\n FHSH: ',end = ' ")
for key in kwargs:

print (key, kwargs [key]l,end = ', ")
print ()

say('wang', 23, 'shanghai',python = 67,ds=80)

i -

welcome
wang

w45 ¥: 23,shanghai,
FWSH: python 67,ds 80,
have a good time

WAL R R 2L say O B E name  BLIFHG T :

prlnt(say.gﬁnamegi)

fath -

'ﬁﬁgﬁK’Ak@ﬁ%A%uﬁk4 SEGOEBHEE, TR FAHAM EHF A
E ]\éﬁy]ﬂb7 '}(UB _’/EJ% ii._ﬂb/)n ’\‘%
/vﬁ5 0 R HGE R — AR R A, TTARA TR AT AN, mEMERG LT

\q.

v .
® KM@ IL call BMRIATELEARRN,

® functools.wraps LR Es, BATFHROEZHKNGAEE (B0 doc BM.  name
S5 ) i L R,

[\y| 84 @property

FET PR R RE R, O TARUE SR BRSO, — AN BRI E W 2R H 1, MANAARE
BEATDT ] — NSO R EE, I RSN AT DA R ) s AS S, )2 i it il G i ol et
o .

class Employee:

def init (self,name,salary):
self.name = name
self.salary = salary

def printInfo(self):
print(self.name,",",self.salary)

Al LAE#E Employee X4, 05 in) e %A . -

e = Employee('Wang',1000)
e.salary= 8000
e.printInfo()

vt -
Wang , 8000
& un—"> Employee X SAARZ % RE P ol s 2 vs ], A 1) g2 0 B BA R AT 5 850k A
FHORAS . B, salary 5D EL SEBRT salary WAZE K TAET €07 1,



i 8 &

N T RIEEGE e e, — AR E R AT, RIARAA R R B e, HAaslid iz
H S ATFEE L, BIATF L2205 MBS SN S B ds . o T 3 AE A sl 18 SRR %11
Bl FREATIE P4 SO B AR Y getters A setters J7v5. 511

class Employee:

IR IR EL set_salary () v LU A4 A S4 salary

def init (self,name,salary=0):

self.set name(name)
self.setisalary(salary)

def printInfo(self):

print(self. name,",",self. salary)

def get name(self):

return self. name
def set name(self,name):
self. name = name

def get_salary(self):

return self. salary
def set_salary(self,salary):

if(salary<0):
self. salary
else:

self. salary

0

salary

5 WHR/NT “07, MPEXTG_ salary JEPE

BEE “0”, I PRUEEHRK 24 ik AT Es M SNtk A E . it

= Employee('Wang',1000)

@
@
@

fath -

. __salary= 8000
.printInfo()

Wang , 1000

AR R e Lok Ui e . Bl

.set_salary(8000)

e

e.printInfo()

e.set_salary(-200)

e.printInfo()
B«

Wang , 8000

Wang , O

JHIZFt getters Al setters 7572 498 1] LAGRIEAS G 1A RB0EENE, (75 20K 56 LRI R0 5

(1 s P PO AR #8358 Ay R 800 A, (IS AN 0 0 el S 5
PRI — ) BRI AGZ ] Python (1168 %4 property ()

1. &% property ()

N T RERS ELARE I B R 5 R I AT V5 R 20 S (AL Bt U eR B0nT A B property ()5 1% P8
Kot RGOV M FAF U I SO A Bl (3R AR e s I IR A T K getter J5AER setter s

%o Hlhm:

class Employee:

def init (self,name,salary=0):

self.set name(name)
self.salary = salary

def printInfo(self):

279
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print(self. name,",",self. salary)
def get name(self):

return self. name
def set name(self,name):

self. name = name

def get salary(self):
return self. salary
def set_salary(self,salary):

if(salary<0) :
self. salary = 0
else:

self. salary = salary

salary = property(get_salary,set_salary)
B _EBRE R L, E2RMSEE N T —474Ch “salary = property (get_salary, set_salary) ” , Jf-7E
P 3 bR A init L BE  self.salary = salary” o
AR LR W N J7vk

= Employee('Wang',1000)
.salary = 8000

e
e
e.printInfo()
e.salary = -200
e.printInfo()
Bt -
Wang , 8000
Wang , O

MEHE_ init () 289 “self.salary =salary” S5 EARK T R set_salary ). HK, *FF
name £ B AL VAAR (TE A 4 37) .
RN property () /& Python [N— W EBRE, B RIEIRIFI T — property %, %R E:
property(fget=None, fset=None, fdel=None, doc=None)
Horpr, fget. fset. fdel 73K Bok. MBR—MERENE, doc & —MICH A . XL
HSHHGETIER), AU S EOH XA st Bl
propertyo
IR[AIEE—AN property X%, XAMRIRA =ANJ71%, Bl getter O« setter ) Fil delete O, F T-457¢
NP fget. fset. fdel BA%L.
B, RS ) .
salary = property(getisalary,setisalary)
KPR AHE T

salary = property()

salary = salary.getter(get_salary) #IR{EH fget
salary = salary.setter(setisalary) #IME fset
2. @property

A PLE Y, BRE property O B2 2528
BESR I, wioe 4 nl LT @property KA S8 15 B B (1 7V T



class Employee:

def Aiinitggfself,name,salary=0): =

self. name = name é&

self. salary = salary ﬁg

=

def printInfo(self): i

print(self. name,",",self. salary) L
@property

def name(self):
return self. name

@name.setter
def name(self,name):
self. name = name

@property
def salary(self):
return self. salary

@salary.setter

def salary(self,salary): 281
if(salary<0) :
self. salary = 0
else:
self. salary = salary
AT T HIA

e = Employee('Wang',1000)
e.salary = 8000
e.printInfo()

e.salary = -200
e.printInfo()

e.name = 'Li Ping'
e.printInfo()

fath -

Wang , 8000
Wang , O
Li Ping , O

get name () = set_name () 5 7 3% & AR H T name (), FF5 5 £ HEE 7] @A A T @property F=
@name.setter. T T salary 47T KB KA k4L 22

€ 24

® getters () f setters ) £ @G AF £ 4 T X B A I R ARG T A 7 ik, “TvA R sk ik Af h 3
0 37 B AL AR R

® K4k property ) & —ANFAG I A, @A HE property () € T A8 49 IR B A
getters () F= setters O 7 %, A fk 30 oT A B4k 3 %, B 47 P38 LA 2007 P X 28 By

® (@property tb B 428 4L property ) EAn AR, FF EAFIE B0 getter ) 7 %, AT
& A Ae@property, VA HAEE ) K3t RO XA T IR AT 69 838 Bk, mxt T EA SR
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o ed setter ) ik, JEATE A @xxx.setter, FET VA BABAS R R 493X 7 iE xR 64
b3 &y N

85 KBS IARA T

HU TS ARSI T 0 A S T, R ZB0E T — N R I AR S Cof %) A B FH 2R (1) 5241 7
Wi SBITTVELAGHEL A self TES 48 S RARSEG] . K, ST AR “2K4.
BT 7 XM .

] DL AR ST EFIERR T, X RN VEFI R BAR S IEOC,  RIGIEE T A
T 28 44 Al AT DASE I AR S5 44 3 X P ATV . X A 7 1 4 i) HH 2 1 £ @staticmethod I
@classmethod JTk.

8.5.1 Mtk

IR T 1 e s @staticmethod T3k, AT ALAT AR ESRIK S0 47 S IR K US4 (A self) .
S A% U
class C:

282 @staticmethod
def static f(argl, arg2, ...):

NS TR 4R R A B i, BN eR BB AT DO, 5 4 nl AT A
T PR AR R T, BN R M TR S ) — ANl A ek £

def staticﬁf(argl, arg2, ...):

WA, M ABE RIS TTENE? X F BRI XA AT FE I ARG CR, W
WA 5 FA ARG EA o KX TP AR AT DG s BB I N ok RS A N =
NI W=

® iR N IX AN TR R RIX AN A L R

o AT “HiRB.REAZ” o “CHIMFAREL” 177 AR XA R

o (RIS LIS, (FT4ed. S HRPRER.

Ban, str H—AERATTE maketrans O W] LUE AN ARFIORIEER, 1 str ZRAGHAR TV
translate () J7 V25t 75 L MR BER RN A5 A TR R 4 . A

trantab = str.maketrans("aeiou", "12345") #iEICE FRERIETRIRIIER
s = "this is string example ... wow!!!"
print(s.translate (trantab)) AR s PRCE AR Taciou" B hE i 12345"

i -

th3s 3s str3ng 2xlmpl2 ... wiw!!!
str 28] maketrans () 779502 U ste A M08, 88 SON str RIS TTE IR AR
RS TERE AT Ol 244 U5 i), At m] DUE R se 6 L v i) o il

trantab = '.'.maketrans("aeiou", "12345") ##igIcE R HIRIEL
852 Rk

R THigs@classmethod FF3k, HE—ANSHOERRBAG RN SEL cls. @ L
AW/ (1



class C:
@classmethod =
=]
def class f(cls,argl, arg2, ...): B
-IHDE
RIFRS TR FEASEAR I EAE, AHAREV) 1) BAE SO AS 5 BRI CB) « 2R 28077508 éé

H T ) S TSRA B PR CBii) A PR Ml ] TG0 — NSRSl Bt i
YHIEZ R HHA Date 28, Hope i s B2 = int LR E. T HINSEL:
class Date:
default date = [2018,1,1]

def init (self, year=default date[0],month=default date[l],day=default date[2]):
self.year = year
self.month = month
self.day = day

def Print(self):

print(self.year,'—',self.month,"—",self.day)
B IRAE AL 38 (1) — N4 A 2 H IS 2 “2018-8-187, MUIFR 221 S 745 s A 7 B Hh &
AN H L HEEUE, FE RS kB dE— > Date 5491
s _date = '2018-8-18"
year,month,day = map(int,s_date.split('—'”

d = Date(year,month,day) 283
d.Print ()

Bt
2018 - 8 - 18

fHUE, BROCGHATIXRE A A A, DR ) PR X AN A BE D) B L Date 128 U714
create_date () :

class Date:

default date = [2018,1,1]

def __init__ﬂself, yearzdefault_date[O],month:default_date[l],day=default_date[2]):
self.year = year
self.month = month
self.day = day

def Print(self):
print(self.year,'—',self.month,"—",self.day)

@classmethod

def create date(cls,string):
#E—ANSEHE cls, TREANAK
year,month,day = map(int,string.split('-"))
return cls(year,month,day )

SEBITIER NS HR IS self, F TR MR XA VARSI s I, RISV E R —A
ZHLHE cls, TR XA TS . v] LGl i 2844 s 0 Sqgl i X AN R T73%, Lt
—|™ Date ZE[¥X 4 (SL451) -

s = '2018-8-18"

d = Date.create_date(s)
d.Print ()

s2 = '2016-6-6"

d2 = d.create date(s2)
d2.Print ()

Bt
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2018 - 8 - 18
2016 - 6 - 6

® Kk M Hh G k. BAT ERETG R, FOF R E AL self, B T45&A
FA AT ikt K64 48] w2k 75 ik B @classmethod FAF 28 F 422, L% —/NARSLME cls,
B TR AR XA T R RRY . #5575 % F @staticmethod A5 255 k€22, Fo-id 69913k
A —H, BAAEFTRR RS

® KA FFRTAREANRNEIE, mENET EFRTREERY YEE.

® Uik AfBIT R EHIRIAR, MENBSHEREFFRTAELEL AT EET

Koy FHIRRA .
[]8.6 &R, FEN
S RBUL A .

o TEAUENZMLT (GIH), WAREMMAEM LSS GEAL T (HAARELTTHERRANR)
® JH— AR ash ML b IRE, Lhrgidil b a &5 — X4,
O JH ARG G AR R, PR L IX AR E S IXASERN A
fian
#H—ALHE a 47— AR b IME, PRl b fl a #5H FE—0 5%
a = 34 #a 51 H T X% 34

b =a #b T a 5IHRS, A 34
print( is a)

284

print(id(a))
print (id())

i -

True
1549955168
1549955168

Bl 0N RS EZAR RS I . “b=a” ik b 511 a SRR A,
Bl a A1 b IR RS
n] ABEI LA AR 1) (5] S3AMAR 5. Bl
FH ARG AT RIBE, SRR UZ A G AN H 35

a = [34] #a 5IH—A> list W% [34)]
b =a #o Al a —FE5 | HFE—AX5
print(id(a))
a = 'hello' #a 5| THIF) str X% 'hello"
print(id(a)) FHNT G L
print (1d(®)) # A5 (1
i
1930580367816
1930581599096
1930580367816

BRSPS | TR A — AN 2R 5, W AR — AR A B0 | TS 0 G R
7



a= ['hello',[3],[5,6,8]]
b =a

b[0] = 29

print(a)

print (b)

B th -

(29, [31, [5, 6, 8]]
(29, [31, [5, 6, 8]]

DI, IR A SO AR B S | DB O 5, AR AR (AR D) 4t . (72,
U A B — AP A2 (copy) SR AN S, IR AN GO A AL, AR — )
GBS TEM SIHMIN G o AR, SR AR A2 A AT
Python $2{it 7 AR PR (375 D1) X B 175 5
® #% UL (Shallow copy) : QI —ANHIAN S, WIBRON G & I TC 3R A S (RN S0 B TT
FEF - MREXNS GG AR SR R, (R EBCH QI R
ERSESEEKICLAIOR
® K5 UL (Deep copy): BUEE—MFTIUXISR, A B GAE Mo I 7 R WAGE a2
(1, BT AR SR AT R TC 3R 5 T R XA T GRS Do 3RS DU Rt — H H
FLENRE 7R GO ATAZ A 1L
B —rer A, RIGEH T — B i, XIS e P, N
SR g IVAI N S S (S VUSR] R i 1= NS 36 o i B R/ NP B S T S
BRI AN
s AR, R RSET I GO EREOR I SO 2 A A R 0 5, (HEAT
TN AL S A FEI . AN LR Y (KD B (N AR — R, RIS A AN BE. thatd
Yo PSS AT R R Y S AR AN AS RIS, (EEATTIRNS I R B e i 0 PR A3 R AT

#/l\o

8.6.1 kN

BHE DAL ST — AN SO, 7 A BRI 080 I 0 SR SR ) I ST A P AN AS ] R0 52, fH
AT AR e —FER), PSR BRI R B B B A AT — ), RIE TR W [/ — AN 2. th
BOE UL, IS AT AR R 0 AR SE PSS R SO, (R E AT TR0 I (B B T 1) (R R A 8
PEIE Rl —A

Python ] copy #HR [ B8 5L copy O $240E T 3 5 (1) 3 7% U154

copy . copy (%)

Blhn, RERASE b it a BRI, RS RAERN .
import copy
a= ['hello',3,[3,5,6]]
b = copy.copy(a)
print( is a )
print(a)
print (b)
print(id(a[1]), '\t',id(a[2]))
print(id(®[1]), '\t',id(®[2]))

fath -

False
['hello', 3, [3, 5, 6]]

285
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['hello', 3, [3, 5, 6]]
140735891739520 2203097966216
140735891739520 2203097966216

WK 8-3 Firaw, S av b SEAFEIIN G, (EHEAX G NG R A A, SITHRZR—
KT G
print(b[0] is a[0] ) #b[0]Fl a[0] FHER—FER), HBEFR—NXZREITIH

print (id(a[01))
print (1d®[0]))

s .
True
1391992521984
1391992521984

ATAER], a M b SIHIREAF RS, HPAS list XA TR T TR /] — N 5
BEAR G B R x 5, B4, AT BLER Ao s EE SO 5 TR E 70 8 (o A 74
AR LMES) . AU B T X NGRS R — MR E X SR

b[2][0]="world' #HEM b[2], MBS T ar2], FAENREE—NEMEIH
print(a)
print (b)

print (id(®[2]))
print(id(a[2]))

b
o [l e
N g PR
L > @

| ®
I R e gl e =
] i
(a) B L (b) b[2][0] = “world”

8-3 k¥

hello

el

o 0 O
|

B«
['hello', 3, ['world', 5, 6]]
['hello', 3, ['world', 5, 6]]
2203097966216
2203097966216
(O, R List Mo RS AR A AHESII IR ER 5, MR HOX AR 4 -
b[0] [0]="W'

P TypeError 74 :

TypeError Traceback (most recent call last)
<ipython-input-16-b963flal55ca> in <module>()
-——-> 1 b[0][0]="W"

TypeError: 'str' object does not support item assignment

WA EAREE L — A list AR 70 3R A — S8 AR SRR, T A list AOIXANTC 305 | IS8



i 8 &

(RIS 5, SRR Tist ARG 0 A2 5 T ISOR IR BN B0 DRIE, XA, A Tist X4 1K T

FMEAA T (RO R N C 5T HIA—FE T -

b[0] = 29

print(a)

print (b)
vt -

['hello', 3, ['world', 5, 6]]
[29, 3, ['world', 5, 6]]

IR, AT b[2], AEETIIEON S, 1 al217588 5 1 I S5 A6 4 -

b(2] = [17]

print(a)

print (b)
Bt

['hello', 3, ['world', 5, 6]]
(29, 3, [171]

PRI, BRI — XGRS HREE R, RIS R IR E TS G5 T, I8t DU SR AN fRox)

GALE TR AT R ($5 U1, A I TT 2R A8 5 I A BN G AT 2 (45 D10 -

import copy
a= ['hello',3,1[3,5,6]]
b = copy.copy(a)

for e in a:
print (id(e))

print ()

for e in Db:
print (id(e))

Bt .
1391992521984
1596353664
1391992466248

1391992521984
1596353664
1391992466248

AR, A List XPR A NIT R id EAE —FER G R — 5 .

8.6.2 WM

AL VAN, 0 — AN GBEAT A D20 XA R AR G AT S0 (#5 00) . JF BB
RGBT GAATEH FE V), ZPAEdRE—HRA T L, HRPrHREZNIREN 2 #5572

[ElNCz AP
Python [1] copy FH K] 4L deepcopy O #AE T XF % (KR VLA«

copy.deepcopy (x, memo=None, nil=[])

ot NI REE UL, X5 a 5 list X GEAT =, Of HAHRE 7R B (7
UI9B U =S 1T T (R P - SR vy o VA El iR N i R & = D LT RS 1 BUR A W pVATS-

1 id SKRIAIEIZ — 5 -

import copy
a= ['hello',3,1[3,5,6]]

287
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b = copy.deepcopy(a)

for e in a:
print(id(e))

print ()

for e in Db:
print (id(e))

Bt -
1391992521984
1596353664
1391992465224

1391992521984
1596353664
1391992592072

A T4 PR AT A TR QAT RS2 (P D), Rl 2SS AT G “hello”
BT 37 (RIS, W 84 .

a

288 ® | hello I

o O0|c-

[ ) )y ‘\' ®
Tt | |
e 1 | *T1T L]

K 8-4 wRHE N

MHAT AN G 0] AR RN G AT I8 A S 58 i HRH DU S 6 N IR E X0 %, e
IR IAAR T [PIXS G 510t

b[2] [0]="world' #BH b[2] A& al2]
print(a)
print (b)

Far
['hello', 3, [3, 5, 6]]
['"hello', 3, ['world', 5, 6]]

® XN (copy.copy () &= 693 6 3F FFe R A 69 3F ey B AK WAL T AR 69, AR —
AR BT R A5 R, BRI R LA EN) B 6Tt £,

® XN (copy.deepcopy () ) & 11 &9 #7 693t F R AT RA 693F Z AT Ty BTt fehib)a g
FEFHN), ALRTEEG T ZABAZETE, PRI H FHN).

|87 IE

1. G A—A list AR —AMERET 5?2 ()




A. B list X GAREBLS PR AL iter () B. H—A for g4
C. M while fFFf D. M list X5 G0 — ANk 5 Q'}?(
BT yield iIBAMREREC ). 15
A. TR B. /s ;
B. EXHL D. FIRBHEASANS s
. TELUR AR P B ) S 24b kb AR ARTD,  DASEEAE At R AL, A AT DA X 4K (low FT high) < [8] (1)
T

def counter(low, high):
current = low

while current <= high:
P

for ¢ in counter(3, 8):
print c
. AR C ).

my list = [1, 3, 6, 10]
a = (x**2 for x in my_list)

print (next(a), next(a))

A. 13 B. 19 C. 1936100 D. 1 289

5. g5 MR, S AN SEGL SR TR U T 60 ASFIREEAT

A REG AN R ANSCEA, RIS SRR RSN SO “n” AT AN
1 (¥ E%F*/\I#FTW" “n” A7) .
o T GRS R REA 8.3 45 i) e 2K say O) AR 2 hello O A4 b6 %L say () A1 p8 %X hello O) #5410
Tifig

wrapper (say)

wrapper (hello)

(L H e say O F1pR %Y hello O A IS #ESE= 4 o0 LT, Ak, 7ERE wrapper O Nz X
FE ST decorator () BRZCKIR M2 A EL say O RIEREL hello O, A #3H H e 2L say O FIEEZL hello O 14X
AL 2 B TAA 2

say = decorator(say)
hello = decorator (hello)

TR AT A AT LR R TR U 2 R £ say O MTRREL hello ()

say = wrapper (say)
hello = wrapper(hello)

. BURWBAS o et i e ()

def mk(x):
def mk1():
print ("Decorated")
% ()
return mkl
def mk2() :
print ("Ordinary")
p = mk(mk2)
p0

A. p0 B. mk() C. mk1( D. mk2()
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9. AN fR—EAmR KA, WA TS R B S ()
FB 1
Qf
def £10:
print("Hello")
J B 2:
def £10:
print("Hello")
£f1 = £(£f1)
A & B. %
10. NEMREERHHZC ),
def d(f):
def n(*args):
return '$' + str(f(*args))
return n
@d
def p(a, t) :
290 return a + a*t

print (p(100,0))

A. 100 B. $100 C. $0 D. 0
11. BT FFMRED, FFA AL student O F 047 E S5 (name., age) . AI A8 S (address. class. mobile) Fll
PSR (R NI SR {C:80, Python’:90,"DS’:70.8}) , FEAEEHL student () Féay X £5 5%

def make bold(fn):
def wrapped() :
return "<b>" + fn() + "</b>"

return wrapped

def make_italic(fn):
def wrapped() :
return "<i>" + fn() + "</i>"

return wrapped

def make_underline(fn):
def wrapped() :
return "<u>" + fn() + "</u>"

return wrapped

@make bold
@make italic
@make underline
def student():
return "a student"
print (student () #Hi: "<b><i><u>a student</u></i></b>"

12. & X7 I date 28, WL R 44 1130/ 5 #5F H @property -
13. 0 FIRKY date KI5 —ANK 1%, HT1EK date EIZEJE I default_date.
14, GG SEhrAE T Ui <o I I X
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9595 bR B

Python 52) 2 Yl ] —AN BB PR B4 KR (B4 , ‘&R Python H iy (bRHEE,
WA =P RIS PR, IER R TR R, AR o] LAk 151, Bl K
Pem TP RAE . 75 Python 1, oI bnifE il 2 5 — 5 AR A AR 2, XS A fE
AT LA AT AR, A IR > 5 I e i A S8 P ] 4 i B T R R IR . AR R
ﬁWMmﬁﬁﬁhﬂ1M&%%TuLkiﬂﬁ%? FEAE F BE 2 (1) Python %,

RUTH LA gL Python ARifEE K — SRk, Wi T4 051 math, 55 RRE 3828 ELIK sys Fbk,
FELEBEALELT random R, 1O G A\ /) idk.

AT — W B I — Lo AR A T e 2 4

N91 BERGEOER

9.1.1 os Eilh

1. os B ERERLINE

0s *%ﬁ%m%ﬂﬁ%?ﬁ%éﬂﬂa%lb REMIREERL, A1 os AT os.path FHALTY T 44 H ok SCFSEAIRI B
Ko AL os BB, MITFE LT AE:

import os

PLURAH os #ER (045 os.path ARERL) H () — L83 H el Kok
os.name: 57~ IEAEM T TAET:- 6. B0, 5T Wlndows ﬁHF TNt 5T Linux/Unix
P, e at'posix's i U:

>>> import os
>>> os.name
lntl

os.getenv (name, default=None) : 1IN IALEAE i name [F{H, WERALFLENIR A None, %R %]
DI default Z8U0E A AAFAE IR INME . 5140

>>>0s.getenv ("TMP")
'C:\\Users\\s\\AppData\\Local\\Temp"

os.putenv (name, value) : SCEEIRN MRS £ name [FI{EY valueo
os.getewd () : IR [ 2 Hi TAE H %) unicode ¥4 o i

>>>0s.getcwd ()
'D:\\Python\\Python37'

os.chdir (path) : 2% TAF H 5% 2H55E M 4% path, path a] DU —/N0R8 H S 7455 8 sl OCrE
WAF. B
>>>os.chdir('E:\\hwdong_courses\\python')

os.listdir (path=None) : iR [H] path H 3 FHIHTE M (J2) § list X%, Ui path /& None, X
{ERMETH R, . .
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>>>0s.listdir("'./imgs"')
['binary system.png', 'dirA', 'Hexadecimal.png', 'src2', 'text.jpg', 'text.png']
PLUR 23R A" /imgs' H 3% T HF H 3¢
>>>[x for x in os.listdir('./imgs') if os.path.isdir(x)]
['dirA', 'src2']
os.mkdir (path, mode=511, *, dirfd=None) : PAEF AR mode (X window Z G TLA0) Al —
ANH % pathe 415 dirfd AJE None, & A28 —A> H R KSCIHGIATT, 1 path s & A T2 H
SKHTRIRTERAE - 24 H AR H sk CAAFAET 7] H S AFAER , os.mkdir O 25 4 4140, D £ hwdong
Hsk, AT H AR AR A
>>>0s.mkdir('d:\\hwdong\\hello")
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
FileNotFoundError: [WinError 3] REGHEAZFEEMBIE. : 'd:\\hwdong\\hello"'

os.makedirs (name, mode=511, exist ok=False) : 2l mkdir (), {HiZp&Zn] i e H 5%, £l
AAFE T H SR A 1] H 5% . exist_ok BRINELZ False, XosM 1 H SRAEAE R4 H OSError 77
e fa) HSRAELERS,  os.makedirs O 23 B gX 2eh(a] H % RIS D 8% hwdong Hx, Nt
W e QX Le T a] H 5%

>>> os.makedirs("D:\\hwdong\\hello")

os.rmdir (path) : MHERZS H 3% path, W path ASE2Z 1 H 3%, IR KM

os.removedirs (path) : 3 =30 R 2 (1 5~ H SO I 28 i) H sk o AR AT os.removedirs
(rEx\a\b\e’) , BRI~ H 5 ¢ 22 H s MIMIER 1% H >, AR50 E A H 5% Eda\b HA X AR R,
BRI LA H AR H K. 965 E, osremovedirs () f& WS H %2152 H AW
os.rmdir () LA R 2% H 3%

os.remove (path, *, dirfd=None) : #3522 CE. IR FEERBELE—AEZ, WL
i OSError. dirfd 415AE None, WAZIUE—AN H W SCHEIARF (FJRR) , MBI, path L2 AHN T
dir_fd HMADY AT

os.path.isfile (path) : WIRERAT path & FRSCAE, WER[E True, 5 WIR[H] False.

os.path.isdir (path) : I path 4 H 3%, MR True, 750NR[F] False. 141

>>>o0s.path.isdir ('E:\\hwdong courses\\python\\test.py")
False
>>>0s.path.isfile('E:\\hwdong courses\\python\\test.py")
True

os.rename (src, dst): JF— S0P CGCUE) ste AT Z A dste B0, B4 testtxt BLZ A
pytest.txt:

os.rename ("test.txt", "pytest.txt")

os.startfile (path) : T F— AN SCHERARR P SCAE. ol
os.startfile(r'C:\Users\mike\Documents\labels.pdf")
FH pdf SR [ S2FE 741 FF pdf SCAF: (labels.pdf)
os.walk (top, topdown=True, onerror=None, followlinks=False) : & [F]—/N H M (2L lids . X+
L top MR H W (A B ok (B top A, EAGRFL), FEAE—=Jodl:

dirpath, dirnames, filenames
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Mo, dirpath /2%~ H BRI 74555, dirnames +2 dirpath 1 H 32 B ANEEHE A1) 151

#, filenames & dirpath H1 3 H sk U A PRI . /é
Bl J
>>> path = r'E:\\hwdong courses\\python\imgs' 92
>>> for root, dirs, files in os.walk(path): EE
print (root) 18
t
it A

:\\hwdong courses\\python\imgs

:\\hwdong courses\\python\imgs\dirA
:\\hwdong courses\\python\imgs\dirA\dirB
:\\hwdong courses\\python\imgs\src2

IR T RS =0 root H ke W LA N AR AEIA T ] — A H R I H %A
A

[ B e R

for root, dirs, files in os.walk(path):
print(root)
for dir in dirs:
print ( dir)
for file in files: 205
print(_file)

os.stat (file) : SRR il ln:

>>>0s.stat ('d:\\hwdong\string.cpp")

os.stat result(st mode=33206, st ino=562949953459610, st dev=2057333047,
st nlink=1, st uid=0, st gid=0, st size=2979, st atime=1555980604,

st mtime=1517562484, st ctime=1555980604)

os.chmod (file) : & SCCAFAL BRFNIN [A] o
os.system () : 1517 shell 7% 1.

>>>0s.system('mkdir src') HEITERE R A A mkdir B —ASHIK H 3¢ sre
>>>print (os.path.isdir('src') ) #AWT— AR A — N H %
True

os.exit O : £ uridifE.
os.linesep () : 45t AT T & AT LR, Fl, Windows REAEH\r\n's Linux ZZHH\n',
M Mac RGefE "'

B efTEb—AEEe A
, & TeAtaafE A walk() . remove ). rmdir O 5 &4k, A A H & B X AHRAEAEE shutil
D B3 rmtree () . ) He: :

import shutil
shutil.rmtree('/path/to/your/dir/")

2. os.path FE&iR

os.path FHEHUZE os BEHRFNHATAH O] T
os.path.basename: & [F| P42 44 (1) Jo I SCAFER H s 44 il

>>> os.path.basename(r'E:\\hwdongfcourses\\python')
'python'
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os.path.dirname (path) : & [ SCAFH 4. #illn:

>>>os.path.dirname('E:\\hwdongfcourses\\python\\test.py')
'E:\\hwdong courses\\python'

os.path.split ) : 73 & —MEARM) H A4 FSCA 4. Bl

>>> os.path.split ("E:\\hwdong courses\\python\imgs")
('E:\\hwdong_courses\\python', 'imgs')

os.path.splitext () : 73S LAY fed4 . il

>>>0s.path.splitext ('/Users/ethan/coding/python/hello.py')
(' /Users/ethan/coding/python/hello’, '.py')

os.path.exists (path) : IR path #4247 7E, WR[E] True, 750 [H Falseo
os.path.getsize (path) : 1|1 os.stat 5 H1 ] path SCAFHIR/N (F5) o W path & H 3%, WJIR[E] OL.
os.path.join (path,name) : ZHG 2/ NERAR. 55— N0 R AR HT 110 1) S E0hk 208 . 51101

>>> os.path.join('c:\\', 'csv', 'test.csv')

'c:\\csv\\test.csv'

>>> os.path.join('windows\temp', 'c:\\', 'csv', 'test.csv')
'c:\\csv\\test.csv'

os.path.abspath (name) : IR [F[—AN Y77 H ¢, IR HAE N B AT M40 2. Hilan:

>>>0s.path.abspath('test.py")
'E:\\hwdong courses\\python\\test.py'

os.path.isabs () : K& 15 4 400] B8 4E o
os.path.normcase (path) : F Linux fl Mac Z&H, %K ES 7R ] path, £F Windows &G,
ZRRECK AR T T AR NG, PRI RIS SRR 5lan .

>>> os.path.normcase('c:/windows/system32/")
'c:\\windows\\system32\\"'

os.path.normpath (path) : 7S TURABEFT 5| RG24, 143 A//BLA/B /.
A//BF1 A/ foo /. BEEINERE—ANERX, Wi A/B (Linux 3 Mac 2%%) 5 A\B (Windows &%) »
ia): defTik b X — B KT oA Y B 2 py 49 Python #25 X 14?
B AL 4o T ARAD:

>>> [x for x inos.listdir('.') if os.path.isfile(x) and os.path.splitext (x) [1 ="'.py']

296

['copytree.py', 'hello.py', 'hi.py', 'invaner.py', 'invasion.py',
'isolation.py', 'md2word-.py', 'md2word.py', 'mulprocess.py', 'myobj.py',
'pong eng.py', 'pygame pong.py', 'tcp client chunks.py', 'tcp server thread notify.py', |
'test.py', 'test2.py', 'test slot.py', 'thread enumerate.py', 'udp client.py', E
'udp_server.py', 'worker.py'] |

9.1.2 W23

shutil B TR ST RIS G IOVEZ R AE, ST SR R iR D) e o
1. EHIsH
shutil BEHR LA LUK PUAS SIS R 4L



=

(1) 1l A %L shutil.copyfile (src, dst) o |
B sre H R H ARSI dsto Wik HARALEA WS, Wl H IOError 7% . #i4n: T’T
import shutil EE

src = 'text.txt' Bq

dst = 'src.txt' =)
shutil.copyfile(src, dst) §E

=

(2) & il PR 2L shutil.copyfileobj (src,dst[, length]) e

copyfile ) FHKJZ 1) copyfileobj ) SLILE i, copyfileobj () [ ERELHIE & -

shutil.copyfileobj(src, dst[, length])

copyfile O IS4, 1 copyfileobj O IS EUE SCAHFEAIRN. EAE,  copyfileob) () I8 5 =A™
ZHRNGEPIX RN, %R IEAERT, R DR/ N S W SO R s I S22 H sk

(3) & il PR #L shutil.copy (src, dst) o

ZEREUN TAE T Y copyfile ) B4, X 5 J2 copy (sre, dst) [1] dst W2 — Hat, IS EXA
F sk TR — SRRSO 4 —FE AR SCEF, T copyfile O [ dst TAZ50E — NS0

(4) &1l A %L shutil.copy? (src, dst) -

R TAE T S copy O AL, ARIE 2K Tu il (s [l RO LSO [R]) A0 52 ) 258 S

BT, T LTI R R R TC A A 7 ke S ) b S 297

import os
import shutil
import time

def show file info(filename):
stat_info = os.stat(filename)
print (' Mode 3V, oct(stat_info.st_mode»
print (' Created :', time.ctime(stat info.st ctime))
print (" Accessed:', time.ctime(stat info.st atime))
print(' Modified:', time.ctime(stat info.st mtime))

os.mkdir('tmp")
print (' SOURCE: ")
show_file_info('test.py')

shutil.copy2('test.py', 'tmp')

print ("DEST: ")
show file info('tmp/test.py')

FEFFH S -

SOURCE:
Mode : 00100666
Created : Sun Jul 8 15:54:12 2018
Accessed: Sun Jul 8 15:54:12 2018
Modified: Sat Jun 16 08:12:56 2018
DEST:
Mode : 00100666
Created : Thu Jul 12 19:54:55 2018
Accessed: Sun Jul 8 15:54:12 2018
Modified: Sat Jun 16 08:12:56 2018

R, ARSI AT EURIH] os BEHL system W HIJ7i%, B TR 248 0E RGeSO (#5
U0 %o flhn:
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import os
if os.name == 'nt':
#Windows MISCEE #2442 copy
os.system('copy filel.txt file7.txt')
else:

#Unix HSCAF ST &S cp
os.system("cp filel.txt file7.txt')

2. EHISCHR

RN LN, 78 Unix R4EHQUEEHTSCPFI R 410 ) umask AR A R LR —A
SCAFELHIEN o — A3, WATAEH] copymode O o filan, I AOARRS A — AN SCAFAOALBR AL IS 55— A
&

import os

import shutil
import subprocess

with open('text.txt', 'wt') as f:
f.write('content")
os.chmod('text.txt', 00444)

298 print ("BEFORE: ', oct(os.stat('text.txt').st mode))
shutil.copymode ('test.py', 'text.txt')
print ("AFTER :', oct(os.stat('text.txt').st_modeﬁ

FERFHi i -

BEFORE: 00100444
AFTER : 00100666
BEFORE: 00100444
AFTER : 00100666

U ARAE ST, AMESLHIRR, 1y HAe B HAB T, iy inl sAE SO ()4, Ty L]
shutil.copystate (src, dst)

3. Bt
shutil.move () AJ RSB H SR 21 55— S Hakbe Bl

shutil.move(src, dst, copy_function=copy2)

2 BRI H0S H LR SO H s sre B 5] dst 7, i, SBE=ANSEERR A copy BRI
WA HFF dst & CAFERH S, W sre BB ah B Hak . i HAx CAEE A2 B, WnTRE
4 os.rename () 15 X 75 52
fihn, N A ERE H Sk sreDir TR A 3 2 H A H 3% dstDir
import os, shutil
srcDir "e:/srcdir"

dstDir "e:/dstdir"
files = os.listdir(srcDir)
for £ in files:

src = srcDir+f

dst = dstDir +f

shutil.move(src,dst)

4. EHEZF
shutil.copytree O JHI F-Kf 4> H s AN =15 (7% DU) 2 55 50— A5 Foks sl
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shutil.copytree(src, dst, symlinks=False, ignore=None, copyfunction=copy2,

iqnoredanqlingisymlinks=False) ﬁ%

CIB A ] sre H B, S ZOR SO IR H R4S dste R BIEER B ER H sk (b dst fir44) j%
PRI AL, By
24 symlinks ] T4 4455 8 2 ) A BERGE 2 52100 3OO o BRIA I (symlinks=False) &34 ﬁ%ﬁ
WS HIEH SCE, WAZETN true,  TIFE H AP 80— BT AT S8Rz =

PN AT F 1 2% (ignore F1 copyfunction) H- T4 HIHAT A o 24 ignore & —MATHAIXN &, & B
2231 G = BTN A ] R 711 2 D i e N E S S B B S A e Y E e B C 2R Y =R PO e
2. 2%y copyfunction J& 115 bR ST HISCFHI AT AT %, BRIAH copy2 ()

NS, copyfunction TEA 1 8 LIFINYAE verbose copy HISCIRE il BREL. XA EULE
TEV T copy2 SHISCAFRTHIH T —/NTENES). ignore patterns () Fi] T8 — ignore (Z) B %L,
DLkt &2 46 png JE 2R S0

import glob

import pprint
import shutil

def verbose_copy(src, dst) :

print ("copying\n {!r}\n to {!r}'.format(src, dst)) 299
return shutil.copy2(src, dst)

print ('BEFORE: ')
pprint.pprint (glob.glob('./tmp/imgs/*'))

shutil.copytree(
'./imgs', './tmp/imgs',
copy_ function=verbose copy,
ignore:shutil.ignore_patterns('*.png'),

)

print (' \nAFTER: ')
pprint.pprint (glob.glob('./tmp/imgs/*"))
vt

BEFORE:

[]

copying

'./imgs\\text.jpg'

to './tmp/imgs\\text.jpg'

AFTER:
['./tmp/imgs\\dirA', './tmp/imgs\\src2', './tmp/imgs\\text.jpg']
5. MpRBEZR
shutil.rmtree O H T-MHBRHEAS H b . Hokg X
shutil.rmtree (path, ignore errors=False, onerror=None)
Z40 path 2R 7] H 5% ((EAS 245 W) H SRR 5 55480 « iR Z240 ignore_errors A True, I Z200%
FH M gk 2R - 5Pl i, Ak False B4 W, DUt 1 ] onerror $ig a2 (1) A B PP R AL 2 LS4 1%
BEEF TR onerror A None, W25 K 4. #ildn:

import glob
import pprint
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import shutil

print ("BEFORE: ")
pprint.pprint(glob.glob('./tmp/imgs/*"))

shutil.rmtree('./tmp/imgs")

print (' \nAFTER: ')
pprint.pprint(glob.glob('./tmp/imgs/*"))

vt
BEFORE :
['./tmp/imgs\\dirA', './tmp/imgs\\src2', './tmp/imgs\\text.jpg']
AFTER:
[]

6. BEIHRXH

shutil.which () B HGR [P P AT 74 emd HE84E. AT

300 shutil.which(cmd, mode=os.F OK | os.X OK, path:None)

shutil.which () A E 314 R 4% path LA R emd SO, SRS TR LE shell [F3ALE45 2 path
tE HHERERAE LA omd SCPF. AR RS RS EVLIC RIS, M3 [H] None.

2 mode sEALIh4E os.access O) RLBRAERY, ERINHOL N ST R AE A HAZ AT, &
44 path BRIL K os.environ (PATH") , {HH]LUZ AL i os.pathsep 73+ H 5% 4 ATAT 45 i

® osF OK: fEH os.access () ) mode 244, Wik path & 5171

® 0sR OK: fL&7E os.access () ) mode 44, R path J& 75 vl i,

® 0s.W_OK: G #7E os.access ) ¥ mode Z4, Wi path 515,

® 0s.X OK: f{7E os.access ) [F) mode B4+, MR path /& 75 il 14T .

Bl

import shutil

print (shutil.which('virtualenv'))
print (shutil.which('python'))

print (shutil.which('no-such-program'))

vt -
None
E:\Anaconda\python.EXE
None

7. R BIEXH

P SCRF I A SO A% X, R TR ek A
shutil.get archive formats()

PAT EikiEA), FTREA R AT
[("bztar', "bzip2'ed tar-file"),

(*gztar', "gzip'ed tar-file"),
('tar', 'uncompressed tar file'),



(*xztar', "xz'ed tar-file"),

('zip', 'ZIP file')] ﬁ-
JE 45 304 & % shutil.make_archive (), HA& 40 sz
shutll.make_archlve(base_name, format ([, root_dir]) ég

i
Herp, e root_dir i B AR SCPER (HISR) , 23K base_name iU 455 1344, B3 format [
S AERIRE X, 0 zipy tar 55 B0 =

shutil.make archive('AAA', 'zip', 'imgs') #/E4E3CfF

Btk

'E:\\hwdong courses\\python\\AAA.zip'

fii 5 SCAH FH R 20 shutil.unpack archive (), HAg a0 T

shutil.unpack archive(filename[, extract dir[, format]])

Horh, 2 extract_dir MR ISR Biltn, R4 S0t AAA zip fi# /53] BBB H .

shutil.unpack archive('ARAA.zip', 'BBB') HE R S
8. REVHEZFEAZTE
FH R4 shutil.disk_usage (path) 21 $8 72 B 1% path [RRLELAT S, 40 - 301

import shutil

gb = 1024 ** 3 #GB == gigabyte

total b, used b, free b = shutil.diskfusage('E:') # A A 1A i A
print (" BHIAAEE]: {:6.2f} GB '.format( total b / gb))

print ("CE&AFHM : {:6.2f} GB '.format( used b / gb))

print CAMEMHK @ {:6.2f} GB '.format( free b / gb))

Bt

MIAREELZSA]: 114.06 GB
O @ 110.02 GB
RAFHIK :  4.04 GB

9.1.3 glob kil

P “globbing” FMLENL, glob BEHLR AL T AR Unix Shell 3 FC AT ML ZR VL HCSCAFI) bR 4
RUAR P IEACATAT S AT RO = . lan, *nf ACRCAE R 2 A4, 2n] USG5, 46 S
(452 VCEEIITE T, dn[0-91UCHE 1 % 9 Yu Bl N %L F .

glob HIHR AN F LR H T RE At —FE), (L — AN EER BT SR, 57— MR —ANEA

° glob (pathname, recursive=False) : Z%{ pathname 4y 75 ZEVLALII 7 H, S5 recursive R

AV, eREOR [HIVCRC I SO S
[ 1g10b (pathname, recursive=False) : 1%PREU1ZH0 5 A% glob O (M Z5—3, HR MR Z—A
AR, AR AR RN, AU R
i, RIS RS AR “py” MIPTH ST

import glob
glob.glob('*.py")

ARSI R IFTENH 5% dir T s — NP2 80A T S0 44
import glob

for name in sorted(glob.glob('dir/*[0-9].%*')):
print (name)
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|92 BfiEFn B

Python ] time. datetime. calendar FBREZAE TR, HIA. HIGAHSCHIDIEE. N4 1)
(time) PR H IR (datetime) o

9.2.1 mfR]EiH

1. HEKE

UTC (Coordinated Universal Time, PRETHIE), NHMEMIEIHRICI ] A BRUER ], 5
UTC X SN X 1) local time (ARHBETH]) , 7R N X IR EL UTC 4 N ANBE, Bltk, UTC + N
HHR N XAHBITR], 178 N XA UTC B N AN, Bk, UTC — NP N X FAH R H
[E7E4 8 X, Pk UTC H 8 /i, wTLAH UTC+8 £

epoch time (ZLJTH}[A]) , IR —ANREE TG I [A], AP & Bzt 8] S RHEAS KARTR], 76 Unix
A4, epoch time & 1970-01-01 00:00:00 UTC (1970 4E 1 H 1 H 0 i 043 0 #) »

timestamp (I} [AJER) , AR Unix i )5k POSIX I (7], ‘&%~ M\ epoch time (41 1970-01-01 00:00:00
UTC) FFUA B AT &Rt (2 R0 40, SR float 274, (HUR, A SUgufih = AR I LR M) 2 F0
4 (Python W ZIXFE) o BHREGEN22MEH, HESFX K.

2. time f&3k
time FRERSEAL TSR FI B TR AH SR T RR 2. 120, time FRER )RR 2T time O IR MY /2 timestamp {5 :

import time
print( "time.time(O: %f " % time.time())

LA 1 DAy MAZE TG 8] 2124 i i 22 205 D K

time.time(): 1538547221.304198

Al LI e L time.ctime ([secs]) K i TR 4 45 B CARHUIS [0 7455 £R)

t = time.time()
print (t)
print( time.ctime( t ) )

L b DA I TR R PR AR i I [ 7 55

1538547913.0730906
Wed Oct 3 14:25:13 2018

AJ A FH 2R % time Jocaltime ([secs]) 5 B [ RRAL 4 struct_time JS 7 {1 A<t et (1] «

st = time.localtime (t)
print (type(st))
print (st)

PL_E#irt o4 time.struct time 287 [ (R -

<class 'time.struct time'>

time.struct time(tm year=2018, tm mon=10, tm mday=3, tm hour=14, tm min=25,
tm sec=13, tm wday=2, tm yday=276, tm_isdst=0)

time.struct_time [FJE M4 & FARU1ER 9-1 i,



% 9-1 time.struct_time BB 1% & THx

i
THr/Es BRI W R A
0 tm_year 4y, 12017 J
i tm_mon S, AT 12] &
2 tm_mday A FW LR, BTG B ([1,31] ﬁ%ﬁ
3 tm_hour AN, I SE I 10,23] i
4 tm_min S3Ed, HUEEIE 410,59 £
5 tm_sec B, IEIEF A[0,61]
6 tm_wday —AEIIPIEILR, BUATEEIN[0,6], 0 KaREH—
7 tm_yday SERRIEELR, BUETERA[1,366]
8 tm_isdst R RNEAN, FEUEA: 0,1 8-1
WE v DL AR (i st[0]) , nT PUE @44 (40 st.tm year) 1517 time.struct_time X % &R
JEPE. #ln:
print(st[0],'\t',st.tm year)
LiTTaE
2018 2018
A PUIE IS R 2L time.asctime (t) #5704 AL time.struct time 87652 I (0] 4 3604 — N 24 303

£, U0 “Sun Jun 20 23:21:05 19937, {4 1:

print( time.asctime( time.localtime(time.time()) ) )

vt
Wed Oct 3 14:49:11 2018
922 HWEH
datetime AL ] HI A0 35 FSHFN N [R5 S pREORI2E, - Ak RIS TR pT o ks AR5

datetime.date: FH -5 I A OC 1 H .
datetime.time: F- T T H BRI A
datetime.datetime: -+ HAH H PR ]I 5.
datetime.timedelta: &7~ H 5 H IR TR 2 (R 0 22 57, WS A —A~ H SIS a0 g g — A H AR ],
75 B2 timedelta.
datetime.timezone: /NI X IFHECY UTC A iE. %352 datetime.tzinfo FF2E, AN EHIEHH
A DL SR RN e sy (AE. A H, B 40 B, IEXPENITE AR, R
BERREAT, AT A BRI AT DAFT B (A R RRAS
1. datetime.time 2
datetime.time &2 TFoR A /M. 8h. Fh. TRPFIR X5 BB TER B TRIZE (time 28) o 41201
import datetime
t = datetime.time(1, 2, 3,23)

print (t)
print (t.hour, t .minute, t.second, t .microsecond, t.tzinfo)

vt -
01:02:03.000023
1 2 3 23 None

time ZRf¥] min M1 max J& Y& — K I R) R de /N K AR, il -
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import datetime
print('{:712) (:712} (:12) '.format("H&', "Hil", 4R "))
print (datetime.time.min, '\t',datetime.time.max, '\t',datetime.time.resolution)

i
- R SRR
00:00:00 23:59:59.999999 0:00:00.000001
2. datetime.date Z£
datetime.date ZSEFR/RNHAE. A HEMERZE. H today O 2777k TR MM HT HIHK date
X%, .

import datetime

today = datetime.date.today()

print(today)
print (today.year, today.month, today.day)

Bt
2018-10-03

304 2018 10 3

A LAFIH date 2511 ctime () J7vEIR [Bl—AN IR A A7 R LR . il
print('ctime :', today.ctime())

Bt -

ctime : Wed Oct 3 00:00:00 2018
A LMEH] date 281 timetuple () J7323& [H]—™ time.struct_time %%, fill:

tt = today.timetuple()
print(tt)
print (" {:79} {:79} {:79} {:79} {:79} {:79}{:79} {:79} {:79}'.format(

"tm year', 'tm mon', 'tm mday', 'tm hour', 'tm min', 'tm sec', 'tm wday', 'tm yday', 'tm isdst'))
print (" {:79} {:79} {:79} {:79} {:79} {:79}{:79} {:79} {:79}'.format(
tt.tm year,tt.tm mon,tt.tm mday,tt.tm hour,tt.tm min,tt.tm sec,tt.tm wday,
tt.tm_yday,tt.tm_isdstﬁ

fth:
time.struct time(tm year=2018, tm mon=10, tm mday=3, tm hour=0, tm min=0,
tm sec=0, tm wday=2, tm yday=276, tm isdst=-1)
tm year tm mon tm mday tm hour tm min tm sec tm wday tm yday tm isdst

2018 10 3 0 0 0 2 276 -1
5 time 2&—FF, v LA# ] min A1 max J& P € SCRE H BI(ETE . [FFE, date 1) resolution (43
HER) SRR R

print (" {:79} {:720} {:730} ' format ("EE, "RIRY, "OEER))

print(datetime.date.min,‘\t',datetime.date.max,'\t',datetime.date.resolution)
vt

ek ik oy

0001-01-01 9999-12-31 1 day, 0:00:00
T8 I 443 R £ R replace () 773 AT LAAIEE—ANBr ) HH S, il

dl = datetime.date(2017, 1, 29)

print('dl:', dl.ctime())



d2 = dl.replace(year=2018)
print ('d2:', d2.ctime())
Bt -
dl: Sun Jan 29 00:00:00 2017
d2: Mon Jan 29 00:00:00 2018
datetime.date 25 1] fromtimestamp () 775 7] LCKE— AN IR — > date A% 940
import time
import datetime
today = datetime.date.fromtimestamp(time.time())
print (today)
Bt .

2018-10-03

datetime.datetime ZEZR/RIT AT HIAMA A, WA combine O BAEA. & H AR ], ]

datetime () PR EOH 38— 2 H AR [R] (1) datetime X5, fll:

import datetime

t = datetime.time(1, 2, 3)

d = datetime.date.today()

now = datetime.datetime.combine(d, t)

long ago = datetime.datetime (1999, 3, 14, 12, 30, 58)

print (now)

print(long_ago)

print (now.strftime ("%a, %d %B %Y")) #H strftime O ¥ 150-8601 K=
#(YYYY-MM-DD HH:MM: SS : mmmmmm)
#AA N A R A R R

vt -
2018-10-03 01:02:03

1999-03-14 12:30:58
Wed, 03 October 2018

strftime () PRECFRIRS SURT AZE AR Rk &0

https://docs.python.org/3/library/datetime.htmlfstrftime-strptime-behavior

datetime.datetime 2] fromtimestamp () 7772 1] LLKE— AN AL 4> datetime JE0 5. fil0:
today = datetime.datetime.fromtimestamp(time.time())
print (today)

fath -

2018-10-03 17:30:47.748808

timedelta (I 1) 22) X G s — B () W) R o 94, PSS TR0 AR 45 R 22— timedelta

XS, AN ARG A timedelta X %237 A — MBI R %2

Bilhn, WA~ date FHIR AT BAFEAE—A timedelta (B[R] 25) %1%, AL, — date W] RUnEos—A>

timedelta, #tn] LIS 2]—NH111 date.

timedelta [N (A AR . FRANGED A7 it o 4542

difference = now - long ago #M date AIkAT LA 2E—1 timedelta (IF[A] ) X5
print (type(difference))

print (difference)

print (difference.days,difference.seconds,difference.microseconds)

t3 = datetime.timedelta(days=3,hours=9,minutes=45) #FJIE— timedelta X%
day 3 = now + t3

print('day 3 :', day 3)
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fath -

<class 'datetime.timedelta'>
7142 days, 12:31:05

7142 45065 0

day 3 : 2018-10-06 10:47:03

9.3 3J&R

AW N =

45— RREL findfiles O 283 7 —A> H P BB 1 H SIS0, JH e 1 H RSO ER A2

iSRG N HESR Y RAS “Caxt” TR SR

WE—NRE, HE—AHRPEESE “py” MO ARREAT AN (BB AT R BAT) -

NARAS SEIL S ST, BN TR R AR H bR H B4R, RSO IR H bR H S 1R

PEFER E, SEBRRE—AS Fr P AT SCPF 2012 H AR AR T RE . 1, ANBEM] shutil AEHH 116 %
#coding=utf-8

import os

file source = input ("IFHIANZEE IS4t 1)
file dest = input ("IN HRER: ")

#H] os . path BEHBREL, KEf A RISCAFER R MNE 1L
list name = os.path.normcase(file source)
list dir = os.path.normcase(file dest)
FUESCAEAFAE M, A5 MR ST 8 R I
if os.path.exists(list name) :
# HARE AR AR RATAE ) H SRS, ARGV H by H 5%
if os.path.isdir(list dir) :
#9f8 dos PHITHIEHISCIF A 4
nstr = 'copy' + ' ' + list name + ' ' + list dir
else s

os.makedirs(list dir)

nstr = 'copy' + ' ' + list name + ' ' + list dir
else :
print ("EHIRSALEAEL ™)
exit()

print ("FFUEEH: ", nstr)
#H os BIHREHL, PUT dos FINEHIMA, JHREISR
flag = os.system(nstr)

if flag == 0 :
print ("SCAFEHIED )
else :

print ( "ICAFEHIRLC )

5. Fyiti—A> datetime X%, MREFFIEAT IS AT ()RR 8 /N 30 £y 50 F5, AR 4 R A e 4L strftime ()

DEEL Hy H b 20 Al JFK% datetime TG40 4 I TRIB A -

. IRE AT, B AT RN datetime X5 RUNETN “Jan 12014 2:43PM” NHH “2014-07-01

14:43:00” o ¥ 7&: A R%L datetime.strptime () 56 TA4E .

- GE A, IS H Y] (date) Z K BT H 1) (date)



94510 52 ENRER X

[N]101 EMFEARMEY

TNV B AR F AR, R By, HrhSoARgde iRz, NHWE Z. X
At — RYVER (AR “FRFR” ), AR T, ZRARMERDRE, S it “EA T
B, Rl EERN AR BRERAE, S SO — T4 i g LR e B ) 245 5 P
IR “FEB” ) o BN, 75—k SCE IR E I SCAR (AR ) W “Python” , AR SR 1)L
TR AT, RO RSB, T HERZIE R R SO A B W “Python” FRA “RESK
B, EAEFRFE “hi, how are you” HIHZER “how” , W4 “how” #id “BiH” , I “hi,
how are you” #i/&FHi.

FEPRE PG 5 A A R PR S, IF HARR PR AT HR ARl T ST i D) e,
RIAFF R R IhfE. Python W45 HR 282 str 1) find () 724 it 7RG UTRCDhRE, 6T bl -+,
A DU R AR SR AT 45 H Ak

print ("hi,how are you".find('how'))
3

B P A AR VL RCAT IR R BRI o B, ZERAE AN SO EHRPHATEL ¢ TFIFLL t 4R
AT R, IERE TR AR ZAS, W1 “cat” “cut” “cheat” &5, {HJGIEHI ) HLIRE 4R UL T
TR SE IR SS o IXFEIIBITARZ , e — A SCE R GRS A email Mk, FZ4IE dLER
ORI (R A B b, R AR R AR RS I 1 B, AR 5 B 2R AT R TSR 5%

FEO X 2R RCIL T, — P T i R R N BARE S5 90 'S — L T T B sl bt 2, g
AR TIASCEPSE email bhER R HSCPRIESS T BIETTZA, RN S
BB A SN 3 7, AR AU BB L, IR SORBOR, i A B AR AR I X

AWAH B 5 KIRATTER? BFRE: A, RGN “ ENRERX” !

IEMZAAAGE A P A AR “OU A7 IR IR A R — D P AF R B T HA VLRSS
PR BT 745 H (K44

BT “how” il — N IEMIZRIE S, o HAy =Nl 745, W — D375 R i s A
“how” MFEBARRILAC. XA 77 R BERRE FAFIOULHT, 1 BATRAR S IR “oe 757 ]
PARIR S 2R A UL R o

B, oy AT . Fon T LALRCERBAT A\ Z MR AP 4F . DI, i Sl 7 o t
A —ANTC AT AR ENZRIE St 2R “ILRE— A e SR — NMRT PR — 7 X
—UCHECREI . il FHIXAS A VGBS R SCAR -

he is a rat

he is in a rut
the food is Rotten

I like root beer

M2 TCEC LA ) 8 “rat” 1 “rut”, HAZULHL “Rot” F1 “root” .
U, JCPRHR A R AT DU I 1 kAL, i xR x a DL 1 RS 2 K L
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BPREA x IR 1 kL b T e AP m H e e U B 0 k. 1R, ..., BDORBE AT RAAS
B, ABATROHEE 1R BLE. e E R n LA AR x BB 0 vk 1ok, R il 1 k.

i FE [EM AR T HEA — AT, TURCR R BEIE I P i — AN 5F . Blln, [abe]#
NUERC AR HURE A av b B co [012345678914 7 HULHL 0 ) 93X 10 NMUFFERHI 14 [IF
A DAHE AR5 -7s — ARG 45 B 45 A A B I T 45 . IR A 20[0123456789] AT LA
1 A[0-91. KM, [a-z]RRNFTH /NG TR, [a-zA-Z1R R KNG TR, [0-9a-zA-Z] R8T
FREFIECTF T4

TEMZER T IR T4 SRR\ n] AR AR 45 45 At R R R MR ik & S fln, \d Ko
AEFFR, U SN T[0-9]: \w FRom KNS FRENE 45, Bw 2547 T[0-9a-zA-Z ]; \s KR
VERE 1 ANF AT AR AFE Sk #AT 4, 1R, ol GnfilZe, Bs 40 T \n\n\fiv].

Rk, IEMERIARN\s* LR 0 NMERENFAFERF . Mds*\d\s®\d LR “0 MREANT AL
RETFI) 3 MCE 4. Bln, BRI R A5

'xx1 2 3xx"'
'xx12 3xx!
'xx123xx"

W73 3307 A G (VL BC 45 2R -

'T 2 37
'12 3!
'123"

Horr, 55 1 ANEERGE 1 AEEANEATRRRN, TR 1 AERUER 0 MEATRT 2k
(¥, BIX 3 NPT Z RIBCA AR 2 7

[]10.2 re &tk

VP2 S M S R E RS Dfg, RIER gt “MRIE ENZRIE, A8 — 747 s &
JESAFIVCHAC IE 2k 207 57 ()68 Python 1 5 11K re BEERAL T IEMIR A ThRE. X
HIA:

import re

AT LAERE re BBV R EL search (), AEFAFHT str X5 (string) FHIRZ 0 LA HS (pattern) Y

T il
match = re.search(pattern, string)

ZBRAOR A —A match X%, JWEIX NG match 2511 group O J77%,  WImT LA EIVCRL

T il

import re
pattern = '\d\s*\d\s*\d'
match = re.search(pattern, 'xxl 2 3xx')

print (match.group())

match = re.search(pattern, "xx12 3xx")
print (match.group())

match = re.search(pattern, 'xx123xx')
print (match.group())

Bt

12 3
12 3
123
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PR, OBEACH e R PR (1 “he is Arat” ) FPIGHECE - Hi

import re

pattern = 'r.t'

slist = [ "he is Arat","the food is rotten"]

for s in slist:
match = re.search(pattern, s)
if match: print CFRBICEFH: 7,7 \t’, match.group())
else: print("ARFBIPCAEEHE () T H " . format (pattern))

i
HALE P FH:  rat
ARSI LRCAEA . e [T o
ALER, BN TRREA AR “rat”, WS AR R BICAL T 1. BT
match X} 511 span () 572 AT LAA 30 VT IC 1K) 5 5 0 32 88 A R Ee i 47 1 A &l A 2
match = re.search("r.t", "he is Arat")
match.span ()

Bt
(7, 10)

FLAEATHY match X%, ] DI BIRXLEE B (7B B R AE . SiRAE. THN)
print (match)

B«

< _sre.SRE Match object; span=(7, 10), match='rat'>

10.2.1  re BEAH I ek g
re AP UL T AR 1 e& BOH T HAT AR AL B EhRe, 3 T & B

re.match ()
re.search()
re.findall()
re.finditer()
re.split()
re.sub()
re.compile()

10.2.2 ik

Frp& % re.compile () 41, oAt b BT AN IO 747 H AR D RE . WSR2 AR T 1) — S TE )
RIS, N THREPATEER, WITTLAE R 2L re.compile O KX AN TE W Fak 2 1 dedi 136 0 — A IE R
BN % (Pattern SR 5) , AR Pattern 28] re BIDRIIANFHE R ITVE R — TR A&
XA EMRE W 5

B, EEAIEMZRIAS “rt” W] LUE 5G4 o £K re.compile () 4 i 0 IEZRIA AN 5, FHERE
RARGIGZR AT

import re

pattern = 'r.t'

p = re.compile(pattern) 4G IE MRk i3 0 TE R IA A 5
print (type (p))

slist = [ "he is arat","the food is Rotten"]

for s in slist:

=

SIS
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match = p.search(s) I IENZFRIA NS p, AEFAF B IR UL E 1) 7 o
if match: print (match.group())
else: print (" ARILFIVCHEMCE () "HIFH ' . format (pattern))

IR B S AR pattern 44 Pattern 24 % p, Rl I pREL p.search O IERCEH s. FE7
Frian R

<class ' sre.SRE Pattern'>
rat

REBNCEEAA . e T H .
10.2.3 M JPUpd

re BRI REL search O) 75— 32 8 tP ZOMIBCCHR DLRC IO 6 — > 7o, SRy, IR [ml—A>
match X%, 750, &[H] None.

B%L match O HI“A4F BB TSR A BAS s AN AR B 1 A Ly 1 )ik sURE LS, dn SR ),
MR [Al—A~ match %}%, 750, R[] None. match () pREIGZE 2Rt il L B 4% 745 5 TSk 2 02
AR R UGS 5140 -

import re

text = 'the cat is there,there is a cat'
print (re.match('the', text))

print ( re.match('there', text))

print (re.search('the', text))

print ( re.search('there', text))

fath -

< _sre.SRE Match object; span=(0, 3), match='the'>
None

< _sre.SRE Match object; span=(0, 3), match='the'>
<_sre.SRE Match object; span=(11, 16), match='there'>

B % match O A R %L search () [R5 42 : 24T match O) (N 7E 745 £ TSR A G HE CBRIATE L R)
1M B 44 search O) A 25 457 H HPAT AL B IR ULRC - HR o

1024 ZAPUpfd

1. /E findall
re B REL findall O 3R 1] 3 A b AT AL ER UL EC K OB (1) 5 A R BT list X 5%
n] LAE RS for PR I H A REANLACH) 7 HR B 4. il :

import re

ret = re.findall('ab', 'abbaaabbbbaaaaa')
print(ret)

Ll

['ab', 'ab']
R T PRI “ab” ULECI T “ab”,
2. I finditer ()

re PRI RR AL findall O —XPEIR [FIFTAT VL RCES AL, M0 EL finditer O 3R [0]—ANEACES, T Prik R
A ] LA 2B IS ACIK) match 734,

import re



%10 =

for match in re.finditer('ab', 'abbaaabbbbaaaaa'):

s = match.start() 1k
e = match.end() il
print('Found {!r} at {:d}:{:d}"'.format( i%
text[s:e], s, e)) E{
I
vt
< sre.SRE Match object; span=(0, 2), match='ab'>
Found 'ab' at 0:2
< _sre.SRE Match object; span=(5, 7), match='ab'>
Found 'ab' at 5:7
PRI 4K finditer () « PR X findall () F1pR1 2 search O (1) X540 .
® 5 4Y search () A4 H Fp AR R B — IR DT )+
® K% findall )« PRZK finditer () A ERFAF Ef h MIBLHR ILAC I T A B 10 1 5 .
10.2.5  fPLpcb)sr
FRFHRRAY str (1) split O ISR BT IR 70— N4 di o il
s="aa bb cc"
print(s.split(* ")) RAHARA AR, SEIMRANE A 10 st FIRHR 311
s="aa,bb, cc"
print(s.split(', ")) FHE S 7rr e, RIEERD SRR 1ist FIRN S
fiuth:
[laal’ lbbl, ll’ 'CC'J
['aa', 'bb', ' cc']

1H str 1) split O T3V ASCRE AN BaAT, WIGVE SRR R 2% (1R M 2B R s i 73 A = 9 4
p e RN EF GRS
s="aa.bb;cc,dd"
re LK) split O bR EC] DL R @ AR 745 5 . RO
re.split(pattern, string, maxsplit=0, flags=0)
H— NS pattern & FIE 7 FRBCIENIZRIA S 28 AN SHCEMA AR, B=AAES
£ maxsplit WRAEE, W2 KA maxsplit M5, IF HARF 8 AR BAE D PR s —A
JeERIRE it

import re
s="aa.bb;cc,dd"

sl="aa,bb;cc"

s2 = 'aa bb.;cc'

s3 = 'aa;bb;cc'

print (re.split("[ .,;1"',s)) #LREL AR
print (re.split("[ .,;1',s1))

print (re.split("[ .,;1"',s2))

print (re.split("[ .,;1"',s3))

s .
['aa', 'bb', 'cc', 'dd']
[laal’ lbbl, ICC|, vdva
[laal, lbbl, ll, 'CC'J
["aa', 'bb', 'cc']
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S
&

WULER], —MNENZFRERX ., ;1 TR T2 BRAN R 7 B A s i 2 4 A
filtn, N IURHLRs— BOCA 47 70 B8 oK
text = """ EXL
BPF
1li ping
Zhang wei """
results = re.split(r"\n+", text)
print (results)

Bt -
[V3EXLY, ° BFEr, 1i ping', Zhang wei ']
10.2.6 PPl
FAFH str 1) replace () 7792 0] LAEAT (] 510 45 BR R A o ol
text = 'yeah, but no, but yeah, but no, but yeah'
text.replace('yeah', 'yep')
B .

'yvep, but no, but yep, but no, but yep'
312 B, R THAERNE. A HFERF RIS A R amr, 0 A A
str [1] repalce () J7 ik r= R AR R 1) 45 AL

text = 'The dates of today/nextday are 07/21/2018 and 07/22/2018'
text.replace('/', '=-")

s -
'The dates of today-nextday are 07-21-2018 and 07-22-2018"'
nLUER], JEH I today/mextday H /AR - T,
T IXRE A G518 BRSO T B I i, Al re BIBREL sub O, H R EORIE L :
replacedString = re.sub(pattern, replacement pattern, string, count=0, flags=0)
NS pattern & PLEUREE) IF RIS 28 /NS4 replacement_pattern s 255 1)
EMZeikts 55 =A B string AHIAKISOAR; AESAL count & B KIBER 1B LKL, H
count W AE AR RS B

import re
text = 'The dates of today/nextday are 07/21/2018 and 07/22/2018'
re.sub (' (\d+)/(\d+) /(\d+) ', r'\3-\1-\2', text)

B AR R (\d4) /() / () DERC T~ H3 B AT SR 1\3-\1-2' 1
s
'The dates of today/nextday are 2018-07-21 and 2018-07-22'
Horp, IENEEH ] O) W RS T RIEKFN “adl”, DA< A1 %
5, WZERAT I i S RN 1. 24 3. o IEMIZRIA A ] UH SR RS 414 5 K 5| i
T —AN 20, AIE S A 1 X a3k .

(] 103 ERIFIAT R AEE AN

TE I 3 A b 30 5 5 AR R R 0 7 A R R 74 o G 74 T DL 35 P SR 2% 1
R




10 &=

10.3.1 “F4FE

(e —Fh RN PR TT T, TAHE BARA 2748, (AR RRILRCIL i —AN 755 i,
[abc]F/RULAL av b Y ¢ AT A [0123456789]F /RILALIX 10 M H 0 1. 24 ..o 9 (K
R

A U E 7 -k KRR — NES FFFE . B, [0123456789]10) LA [0-9]1FR 7R ; [a-z]
FoRILHNE F8F a B z MAERE —DFRF: Ha\-zl R R ER =T ay -« 2z PIER A%
o BRI HL I\ 3 P4 RSB TR - AR TC -3 5941, [a-1FI[-a]# R s I A& P A
FIFa -, BOERNIEZRFTHE - NREMLE R [a-2z0-9]K R /NG FBEa £z flo £ 9
FE—1

— M TC AU AR, W S A, ] (00 JROR I DU A (L * )

FEHBURIC TR RN “AE” (HEBR) M8, W[ abc)FRILAC av by ¢ ZAMIATE—ANF5F s

BROAL, A —2os P AF AT I 4 PR RN A R P AF 4. lin,  ULECRRAT R \n ST
R, M T[]

103.2 JXFHTL

RN TR 745, FEAALUN =AMMEH.

(1) FRRATT BRI TR, AT HIERST (Tab) 5. BBE, SRS T A] DUR— AN 775
BB R I RR IR T I R B0 (H S b B IER) o« RORRRIR 275 1% SC 75 S F X
# 10-1 iR,

R 101 RTEHRFHHEXFHREEX

BNFHF & X

\n FRWATIF

\r TR 4T

\t PRI

v FORIE T IR

\f FRIIUF

\x20 FoRPINT 16 BERIEL x20 XFR K ASCIL 745
\u000A 71 unicode HMIB\W000A X I (74, SZBREHATH \n

A\ FIRUCHE AR H &

(2) 3 SC— AR IR RO TT AT o 27 AT SR B IR R SO SO S 68 g 10-2 Fiias
#1022 RTAFHEIHHRBENHEXFHREE X

BXFHF & X
\w M T [09a-zA-Z 1. FRE, BFEC R
W BT [0-9a-zA-Z_]: FERE. AR R mZE LA
\s TR AT, SN T I\nn\0fv]
\S FORIET AR, SN TN\ fv]
\d TR, T 0-9]
\D FRA AT, M T10-9]
b FoRVLEL RS \b AR FIA TS B R 2 FiAb . (H\b FEARDCACIX & 8 35 53 B 45 v (AT A — A,
RUCE AL E . B, FAk— 400 he, 1T LU \bhe\b FIK he FIRT G /240 Tt
\B N UNGE R BU R S

=

SEBEH

313
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G)FRTTTRIAL o JUTHE, W N FORFFIR S SCULIC RN, A2 W5 75— R
DEHESCAS R RO G Ae ? INEBAEAE TP ATRTIN—NSRHL,  RIVRZR B8 P AR AN I 74 -

B % Python 3% 5 4L RAHL R XS XL T4, H T BLAENREX T OEHELFHFZEF R,
4% ] Python 84 %6 45 % 04 % Uy Kok 2 SLEN FA K, BP £ & T BN KA XY 545 S 3T R A
., Hlde, "brtb", BPERTENRKLX T \Fe b AL FHF, IANMFHEARARET—/ANT
FHb, de R REAY, AA\b SRABAEEL T, BP—ANFAH; R R RAEFHE, N4
B AH\br.t\b.

10.3.3  Hia) (F5D)

WR A A PR 2 ORI, WA s i — N 5d], H i ZsiatE g 2 b
W, TR 40 2. . B S XNk 10-3 Fior.

*10-3 ERKEEEX

= 17 ' X
FoRBUES . B, {ny FoRiZRCES B n K, {mn) TR BN E S P m B n X, HRSEILE n K.
314 it B, a{1,3}, ATLLF R a thIL 1 %) 3 ¥k, ATLAUCAC aaa. aa. a. {m,}&miBPl m Bloo i, MRoEILRTeo X, RULTIHE
ZHICHS, i a{l,} ] LAVCIT aaaa...
? FoRREE UL 0 RER 1 IR, PRZEDLRC 1 ik, AH4T{0,1}
+ oA 1 UL B, ARSEDURe i KRB, AT {1}
FRBEH I 0 A, ARSEIUECi RIS, A0 T{0,} . IENZRIAS ab*RoR “a JGTHER 0 Bl 4 b”

TEN Rk BRI K 5ra 4, RURL AT REVC A A K P e o NSRRI & ia], #B A st DT
i ERRMAE N, Blhn, FJ a{l, 3}E5EIEHRE aaa 1 ANJE a.

10.3.4 w45 Gl

I 75 S E )k T LU R L xxx JT i DL xxx 45 2R o ltm, B iR R R 4 40
PLFRRR N 2Tk o

AJ DUF) A 7 Gl ) A A T 3 A rp i 3 — 7 B 7455 (T ER) , ST 0 \b 7R A
1] I 5

il B HAE nER 10-4 Fios.

#104 $HERHEEX

& g & X
A AT IRk
$ BEATISE R
\A BHIIFk
\Z HRINEER
\b F FF KBS R > TR, B AN (IR S
B %mf: \B=["\b}/
LR A () 43 SR B AR ) K 43 S

TCT AR IR R AT T3k, $FORILRLHR AT R . JU 7 ANA RoRILEL R T3k, \Z 3£
ANVEHE R 25
B, ~he Lo AT H BAT AL he Tk, 1 ing$R7s 74T H mlAT A LA ing 45 )% -
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match = re.search(r'~he', 'he is sing'")

print (match)

match = re.search(r'~he', 'she is dancing!"')
print (match)

match = re.search(r'ing$', 'he is sing"')
print (match)

match = re.search(r'ing$', 'she is dancing!'")
print (match)

gk
< sre.SRE Match object; span=(0, 2), match='he'>
None
< sre.SRE Match object; span=(7, 10), match='ing'>
None

PR, — /NS ESR P IEE ) QQ Sl 5 AR 12 ALY, w gk A Ein AL A OTE R, W
A IEZRIE AN LS5, 12} SRATES: QQ T /& A A 1X AR«
print(re.search(r'A\d{S,12}$','58486878'»
print (re.search(r'~\d{5,12}$"', 'a58486878"))

print(re.search(r'A\d{5,12}$','a58486878x‘ﬁ
print(re.search(r'~\d{5,12}$", '1234567891123"))

ATRARIL, FATEH AN EILRCR, AR REAVLEC, A th 45 2R

< sre.SRE Match object; span=(0, 8), match='58486878"'>
None
None
None

10.3.5 ia%i

ULHC x 5y I, AR x Ay SERASTERF, Wl ARG F A, Wilabe]n] LAILAC av b B
o, W x Ay REANFHF, MATFHREHILRN T, WFFEH B RAVEE &I T84 “8”
EETT TR BN, 123]456|789 #/<IULAL 123, 456 B 789, iF £ 2 himjher 7] JCHC “it belongs
to him” Al “it belongs to her”, {Hi&AHEILAL “it belongs to them.”.

103.6 44
IEMZRE A T U RS O drid— AN FRER LM ] E . — D FRIEXBIR—4
4348 (group) -

IENFRik 3 (123]456) (23 FmILBC M 1Rk 5K (1231456) , DRI, FAFER 123123, 456456,
123456, 456123 #B&nl AL E 1.

X T ip Mk, 01192.128.2.131 Af U IE 2L 3K (\d{1,3}.) (3N\d{1,3} ka5 . oy, 4341 (\d{1,3}.)
FEORUCHL 1A 3 3 AL SR T ER— AN f) 45, (\d{1,3}.) 31R/RULHE 34 (\d{1,3}.) , feJa iNd {1,3}
FRUCHC 1472 3 7 15T

1. SHEMHSFISIA

NIRRT O % SRS L BBl B — N, WA I BLK 70 4L A9 5 U
1 24 30 o IEMERAA AR AT LA SR AN 73 41 4 5 K 5 | i T SR 732
B, <(a-zH) >N DIUE (a-z1) » FomB DAL a 2 z (7 BRI 775,

=
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AN AGTHA— N5 1o H SCFRNVFRIRTR . aiti 2R RS 1504 ik, XANE
%] LAVLAC html 58 xml E5 FEARSE,  RITTLAULACF4F Hi<span></span>mi<div></div>5%.

IEMZRIA “or4” Dhae aVrig$EIL LSO —3 5 o B2 B I pR g - 48 A
MR SS #5 4, TLAH AN gl o IS P A A g4 44, Wi e (we-] H @ ((we-] ' 76
ERMEOLT, 55 A HSBRUCEC R N2, TR EVLRC SCAR N A @ “A” o RS ERE N,
match.group (1) &% W 55— AN 2L FUEFC SCAS,  match.group (2) A% W 55 AN 2H UL RE SCAS . 15
(] match.group O J/3SRMGAE & —HF 2 5E 2L UL R SCAS . 1] 4 -

str = 'This is the mail-box (BUNAFEES L) : xue.pro-8@gmail.com, please mail to us.'
match = re.search(r'([\w.-1+)@([\w.-]1+)"', str)
if match:

print (match.group())  ##'xue.pro-8@gmail.com' CEAILHIFSFER)

print (match.group(1)) ##'xue.pro-8' (Hf'4 e, group 1)

print( match.group(2)) ##'gmail.com' (&ML, group 2)

i -

xue.pro-8@gmail.com
xue.pro-8
gmail.com

2. ¥ERFEFS
SEBRUERY RS, ERE IR T e AR il
(?PAB) : VLHCEIAN AB, A LLER 44405 S .
(2:A): ULECHH A RoREIAT, HY (PPAB) ANF], ANReild 444 V51 e,
(?aiLmsux) : a. i~ L. m. s+ u fl x #Ebpds (XEebrkn] 2% 104.2 ) .
a H LA ASCIT F1%F;
WL Y NANED
L A5 5 5%
m ZA17;
s VLHC T 745
u ULHE unicode;
x SRVFIENIZRIA K T LUE 24T, 2B 745, FFT UM .
(#..) : Roie— MR, WAL R, A LI .
A(?=B): HilEWIS, UURIAX A G B B A TLELRIE L A,
A(?'B): TERHENT S, UUERER A SR B, A TEREIAR A,
(?<=B)A: HERIBWS, (4B KEEHLAME, AVCERIAR A & REILHC R E KA A,
(<IB) A: RIS, 0% B AEILAMIE, A TCRCRA A B REICHCE & KA R,
(?P=name) : VEAC ML ICRCIEL ) 44 4 name Ff) 43 2H Kk 2K

(LR
import re
m = re.search(' (?<=abc)def', 'abcdef')
print (m)
m = re.search(' (?<=abc)def', 'abdef')
print (m)

i

< sre.SRE Match object; span=(3, 6), match='def'>
None



%10 =

[\y| 10.4  match #1 flags

10.4.1 match %}%e fe H i H

1. match X &

match () F1 search () WAL, WIR [Fl—/> None X%, WAL, WER[A—4 match
W%, I H2XA NG T4 ERR A, AT A 8hE ok True, KUk, WL if 560 0B A 4k
BRI, Bt

match = re.search(pattern, string)
if match:

process (match)

match f group O VLR BIVCHEH — A sk 2 AT 4. HAg A
match.group([groupl, group?2,...])
KR — AR P BEE 2 A2, BrLAE TS match.group ([groupl,group2,...]) 1) LA AT A LLAbi =,
Gy ARG T H A C R IR R 1R 5~ 4 (subgroups) o
&S [groupl,group2,.. | Kn T4l YT, WRNA—DMSH(FAUS5ETAH4), WIRMZSEL
(FA BT A 58) N4 CAANERE R, WMREZANSE, MRS 2 AT AU s ool .
Wk groupN SHUE 0, WG 145 A2 S8 3 VLB =7 H o ol

str = 'This is the mail-box: xue.pro-8@gmail.com, please mail to us.'
m = re.search(r' ([\w.-1+)@([\w.-]+)", str)
if m:

print (m.group()) #'xue.pro-8@gmail.com' (FEANULHLFFTFH)

print (m.group(1)) #'xue.pro-8' (H/"%, group 1)

print ( m.group(2)) #'gmail.com' (FEHL, group 2)

print (m.group (1, 2) ) #ZANSHUREI—A tuple, HAILHEE—A subgroup (F41)
print (m.group (0))

FIRARHS AT R T AN 02, TIE IR [T mateh X5 m AHIVCECH T4, W1 m.group (1, 2)
BT PR T A AR

xue.pro-8@gmail.com
xue.pro-8

gmail.com

("xue.pro-8', 'gmail.com')

xue.pro-8@gmail.com

IEMERIAS ¢ (w14 @ (w14 8 ST IS AT R 0 dl, ] BLH 415 51 X AN 404
WHRAENERLAEH (2 P L) B it T 44, W groupN 504 n] L&y 4144 . #ilin
>>>m = re.match(r" (?P<first name>\w+) (?P<last name>\w+)", "Malcolm Reynolds")
>>> m.group('first name')
'Malcolm'

>>> m.group('lastiname')
'Reynolds'’

AR, o AR LAEE IR G151 . Bl

>>> m.group (1)
'Malcolm'

=
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>>> m.group(2)
'Reynolds'

2. match.groups (default=None)

match.groups (default=None) & [5] CRIBL AR TP A 1 R I 43 4) ISFEC I B 4l o4l
(tuple) A%,

>>> m = re.match(r"(\d+)\.(\d+)", "24.1632")
>>> m.groups ()
("247, '1632")
B S —AN o041 (\d+) TERCIRA 24, 1028 N2 (\d+) DRFC )42 1632, PAIIGIR[HIfF) match
X511 groups () 3 [F] [ 2 % WX A5 X 4321 11~ 41 (subgroups) #4511 764 (tuple) X1 5 .
K2 5L R 73 26 RER [H] (1) subgroup 2l e 645 BIAS L default 1, 2K
None. filtn, AU A0 H (\dH) fEF 457 s b B S BI0LES, IR TR EE A A I EER

A None.
>>> m = re.match(x" (\d+)\.2(\d+)2", "24")
>>> m.groups () #Second group defaults to None.

(*24', None)
318 U AREER A BB HAbAE, W €07, A2 IR B4 2 AT A REBOARE “07 Flin:
>>> m.groups ('0") #Now, the second group defaults to '0'.
(r24', '0")
match [¥] groups () F1 group O [ X 511 F
® groups O X2 O 52 LB AR, R INE2 VLS 5 H R e, e R
A5 IEMZE R IL RE R BT {8
® group () R — MBI, WA RS A O e R4, W group O A1 group (0) IR
[EIVERCACA I EEAS T H o WERB AT 2221, B4 group () iz (el 7p 40 1 DL 120 Bt :

import re

s = 'abc -x p -y q'

m = re.search('-\w+ \w+', s)
print (m.groups ()

print (m.group(0))

Bt
0
% p
PUMIE NIRRT O 8 SCR 4L, BrUAHILEeSs ROy, 1 group O W& [FIUEAC ) 5¢
BT,

3. match.start ([group]) . match.end ([group]) . match.span ([group])

match.start ([group]) . match.end ([group]) J& [FIVCHCIY) group 27+ Hf P IR R T IFIL KRR
1o group BRUHF CRIREENITIC) 1) o WR FAAAERRE S 5000, Wk m-1.
match.span ([group]) & [F] (1] & B U 7 i FN 45 A A R e
X T UEECAT 5 m OO IZIC R A Ur BRI AL g, FHAL g VTR 1~ R 78 32 A o (KR AR A B AN 5 oA
73 E mustart(g) « meend (@) o 1M1 m.span O 3 [F] RIS RCAR A B AN G5 AT E AL SR o2 o 4]
str = 'This is the mail-box: xue.pro-8@gmail.com, please mail to us.'

m = re.search(r'([\w.-]1+)@([\w.-1+)"', str)
print (m.start(1),m.end (1))



%10 =

print(m.start(2),m.end(2))
print (m.span(1))
print (m.span(2))

LiTTE
22 31
32 41
(22, 31)
(32, 41)

1042 bri&is¥

re FEHLAREZCULAD A2 EY, RegexObject AR ZRULHL Vil A — Nl kbR S E (flags) , FIT5F
A VCRCI TN P ZAPRESEERNE L 0, T LUEAHbEEL “80” 2845, A

b I L anER 10-5 B,

#10-5 HFEREEX

re.] 5 re IGNORECASE | ZgK/NE

reM 8 re MULTILINE | #=$ITFUG/45 RITCTAF {0, $IBRE—ATIE &3NSR (24T, re MULTILINE) #B{E/EH

re.S 2% re DOTALL AETCFRER AT HREAE

re.U &¥ re. UNICODE
F

H34E Unicode “FAFARMREFRE, SEARE SN w\ W\ b\ B IHAT 4, B {\w, \W, \b, \B} #§ 4 Unicode

re.L 5% re. LOCALE R 2 DI E R ], RS R (\ w I\ W) R -1 5447 (Vb AN B)

AR R R LRI E NI NS 5 TRk . izbrS e i, 7ERLUA I H
Fip g, BARZE ARE AR EIE RAHL )5 E BT ARVPRER T re B, IXSR &

re.X B re. VERBOSE X i
Beg NG RS RARR, R S AR T AR R AU S, XA LA LE R S
2Nk
Bl .
import re
ss = """abc
def
ghi"'lll
rl = re.findall(z"~\w", ss) ELNI N TININGE LS NI B
r2 = re.findall(r""\w", ss, flags = re.MULTILINE) #"&/RICHCEE—ATHIT L
print(rl) #['a'l
print (r2) #l'a', 'd', 'g'l
i
['a']
[ lal 0 |d| 0 |g| ]

it re.X 8¢ re. VERBOSE #rids, EIENZRIAX RS IER U B, "~ i rAAad i ohag 2

a = re.compile(x"""\d + #the integral part

\. #the decimal point

\d * #some fractional digits""", re.X)
b = re.compile(r"\d+\.\d*")

=
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[]10.5 )7

1. BEANTFEECER FEZ&ME, HE—NTRARERT, RS —AE WA WE 4 X
AU, R I W)k

2. RAIHBFE I S A RIS A 4 nT VS NI A, A NP RE R BT AT, 1S e e
B ENFRIER ¢ (w19 @ (\Ww.-1+) B X AR

3. EX—AMIENREXHFIRE A “X5+8 7 HIESIE” 757l 025858101237 , FFHIAAFE

(745 AR A2 77 RS IE A UL I -

320



S1E G kil ®w

AT EAURHERAE RS AT IR RS, BV LRI IS AT JLAMESS . Biln, #RAERG T
CITHFZAN NIRRT, Wi as . SO AY BRI S, XEe N R vl LARI s AT, S
P DL — it — W & k. t, S ERIE RG] LA IZAT 2 MES I 2 AT R 4.

P PAT AP, 384E RGOS X AR B WA EaT, IFH— MR8 “i3
F2” (processes) AR 4B BLZAE F. KL,  “#R” W UAEE—NEHEAPRITORER, —
AR — A BARBIRE P SE] . B, FTIF— AR, SR — AN es a2 vk
i, BIP=AE—ANERE, W AT IR AR, = 5 — iR, BRI Rl —AN N R 7
A REA 2 AR R PP IR S48 76 T AL IzAT

EN— G ZA CPU, Bl “Z28%” , (LRSI H A mm KT CPU 2H, bl
YERG IR — MR, XSS REAC RS AE CPU Lis T ibles, Foh “HfEEE” .

PR — AR IS8, REANRE P S A AL AN A Hs 0 4l A (N AE, WS — NP 24
EATIHERE, AR RS IR . (HE, R (ATl AR W ME R . o TAE— MR RE
IR RPAT, WEHE R P Ia AT 8B Sk AR 5 AR R N AE R I0], A3 T “2R72 (threads) ” 14
&y BN AT AR AT ) “ZRFE” , IXSELR R n] DAL R AR AN A s, (H X BEHAT
F IS, XFEREE R T NAEIIEREIR R, XOn] Dl S () A S i TR ATl . i,
— USRS, AR ISR, AR SIRET . S ACE, s TR
PERE. A—H, RRUOMENE i, an S A AT 1 R N B ?

Python $2fit T S FFREFEAZEFEAOBEER . 1140, multiprocessing. subprocess. signal ZFRHLHEAL
W2 HEREF) S FF, 1M threading.,  thread BB B AL T %) 2 L RS2 Ko

N1 s

Python [f] threading U2 — A )21 2 AR, SR /2 1 _thread 1528, Widid threading
PB4 5 2 LR FEFE T

11.1.1 Thread &

threading FE 1) Thread 28] T-Fm— k.

threading FEHRA ML 41 R 2L

® threading.currentThread () : IR [F YT LFE AL 5 .

® threading.enumerate () : JR[Fl—MUEIELEBATIIERER) liste  “IEAEISAT” e H3)
G SRETRIZRE, AR BN HTI 2 E 5 2R

® threading.activeCount () : &M IEAEIZAT 2R 4, 15 len (threading.enumerate () ) 45 AH [ [K]
iR,

Thread ZRE&4L T LA JLRI 7.

® run(): HHTRREBIEANINITE,

® start(): JHZNZRENTEN T

® join([time]) : SFfFRLAMRL LRI E X — DLW ZR x, T xjoin O JiEsBHZE W] 2k
B, AL x PUEHER . Pl R AL BE ) 57 8 28 11 sl S5 I 1) 4 1k
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® isAlive () : IR[FIZEFEIETTIEE]
® getName () : IR[H[ZFE4 .
® sctName(): WHELFEA.

1. BIEMBzLZ%Z

Bl — AR LN IR T
® G Thread FEN %, 4 e MM R 2% — AN A F AR (callable object) .
® J\ Thread Z5¢ X —"MRAD, FFEBILMIERE nit OF_ run_ O J5ik, SRR
IR AN GO — A X 5
Thread 28 (1) F432 BR HCILE A2 -
threading.Thread(group=None, target=None, name=None, args=(), kwargs={},
*, daemon=None)

Hrh, 2% target WS LR __run_ O JAEHAM T AN S, BIZRERHATAYS, QA
fit, MR 2 WAM . 25 name XL AT, WRARE, RGBT
H5o BN args Al kwargs 43742 tuple Al dict AW (W] 48) 240,  BIML4T target XA S H.

i Thread FEXZA start ) Sk USRS —AMEAE. Thread ) start ) J5742 M Thread [
_run__ O JVEPATIE BRI S 4L target 45 M (AT I 5, [RIINPRE 250 args F kwargs A& 451X 4
target X 4,

TR AE LR Qg T 5 ANERFR . RN ARG BR B P T — SR S, BITER
4 worker (args) , fEIXIIE R, 84518 T —A tuple X% () 1F 4 B 4L worker () [F1 22 4{ args:

#thread args.py
import threading
def worker(args):
print ("I am a Worker with params $%s'$args )

print ('This is the main thread!')

threads = []

for i in range(5):
t = threading.Thread(target=worker,args=(i,))
threads.append/(t)
t.start(

fath -

This is the main thread!

I am a Worker with params
am a Worker with params
am a Worker with params
am a Worker with params
am a Worker with params

2. A%RRwA
Thread [IERAEAT—NZSHL name, ERTR N LA, WMRBARMXNSH, WAL
FERIEEAEN BN o B ER T BB XN SHON ARt 4, DX AIERERE A -

#thread name.py
import threading
import time

H o H
S W R o

def thread_A():
print(threading.currentithread().qetName(), 'Starting')
time.sleep(2)



print (threading.current thread().getName(), 'Exiting')
def thread B(): %

print(threading.currentithread().qetName(), 'Starting') N
time.sleep(3) T

print (threading.current thread().getName(), 'Exiting') =

t threading.Thread(name:'thread_A', target:thread_A)
w threading.Thread(name="thread B', target=thread B)
w2 = threading.Thread(target=thread A) HEFH BRI 445

w.start ()
w2.start ()
t.start()

Bt

thread B Starting
Thread-6 Starting
thread A Starting
Thread-6 Exiting
thread A Exiting
thread B Exiting

3. PP SIEFIPHELE

—ANRFE A DI CE O A A daemen (5EYY) 26, Thread MM EEEN daemon SHERIAE
None, BRIANEHHL T AV EAE T

— AR A AN LR, [ Python FEFPINHIAALRAE, LR NSE RFIZ SRS 4 R A AT
SEIRAREIR o TSR FEANRERL ZE 2R FE, B EZR A SR PP R R T oE T R o 14
LR E B TATEEMN G 6 45 B0 L BT 5 SR AU b th AN O R R R 267

A DATEGI R 2R R % i 240 “ daemon=True” BLAIHE— L5 ] set_daemon (True) 757k, ¥
LR VR N SF G .

import threading

import time
import logging

323

logging.basicConfig(level=1logging.DEBUG,
format="'(%(threadName)-9s) % (message)s',)

def non_daemon() :
logging.debug('Starting")
logging.debug('Exiting')

def daemon() :
logging.debug('Starting')
time.sleep(10)
logging.debug('Exiting')

logging.debug('Starting')
t = threading.Thread(name='Non-daemon Thread', target=non7daemon)

d = threading.Thread(name='Daemon Thread', target=daemon,daemon=True)
#8# d.setDaemon (True)

d.start()
t.start()
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logging.debug('Exiting')

fath -

(MainThread) Starting
(Daemon Thread) Starting
(Non-daemon Thread) Starting
(MainThread) Exiting
(Non-daemon Thread) Exiting

AT, M ELRMPrA AR LR S, S SRR L RNR Y, 2SRy 10 £
e H S TAE R AR M, B 10 B A fr FyIE R

(Daemon Thread) Exiting
4. join() A&
WRAY B AR T ARG A, T E R L 7 4 e B S T join O T7VESE R 51
PEFEL A Hln:
import threading, time
def non daemon() :
print ("AEFHEIE-TFIR ")
print ("JEFHLFE-R L )

324
def daemon() :
print (" SFPLFE-FFIR)
time.sleep(10)
print (" SFHERE-IBH )

t = threading.Thread(name="3E5F#'2f2"', target=non daemon)
d threading.Thread(name="5#"2kf2"', target=daemon,daemon=True)
#80# d.setDaemon (True)

d.start()

t.start()

d.join()

t.join()

print (" TFHPEFESIRA: 1, d.isAlive())

print (ViR LR

vt

SFAPZRFRE- TR

Aespir -G

JEspar g -1R th

SPAPZFE-IR HY

SR FRIGBIRA: False

TEERNEOL T, ISP R 4 x T join O 7772323 Jo B A 1 PH 2 F e FE SR 262 x 45

WSS join O VAR E — NG ], EEXANEA S, % join O J7 VA R FE AN 155545
R x G WLTEHZRE R, ] alive O A HZRE x 200 TE SRS &5 IIRES . BsE
BRI “djoin 0 ” Hy “djoin (1.0) 7, MR FHESTFE A

SPAPZFE -G

Aespir - TG

JEsp i - R

SR EANEERA: True



SRR

W A ST P R S AT SRS T .
5. AL

FELLL WEHE M, T —A list Xf 411 threads PRAF T ZFEN S 15 H, SEbs EA N
XA, AT LA threading AR [F) enumerate () J7 V228 T A TR B 26 FE (RUFE R £6RE) o .

import random, threading, time
def worker():
r = random.randint(1,6)/10
print ('%s MR %0.2f'%(threading. current_thread() .getName (), r))
time.sleep(xr)
print ("IBHHFZFE%s " $threading. current thread() .getName ()

o Y R S

for i in range(3):
t = threading.Thread(target=worker, name=str(i),daemon=True)
2, Sieczi 0)

main thread = threading.main thread() #PRA8 LRI (51
for t in threading.enumerate():
if t is main thread:
continue
print ("joining FZFE %s'%(t.getName()))
t.join()

325

F:
0 BEAR 0.40

1 HEAR 0.50
2 HElR 0.5050ining B 72FE SockThread

BH TR 0
B TR 1
B H 72T 2
6. EX Thread AIRE %
W] UM Thread 2528 5E C—MIRAESE, SRJ5 BIHEX MR RN R IR AR T E R init._ ()
JIEA_run_ O J5vk. it
import threading
class DerivedThread(threading.Thread) :
def init (self,args):

super (DerivedThread, self) ._init_()
self. args = args

def run(self):
print (' FEMMNSE: %s'%$self. args )
DerivedThread((1,)).start()
DerivedThread((2,)) .start()
DerivedThread((3,)).start()
print ("EH TR )

fath -

TERENSEL: 1
TEENSHL: 2
TERRNZH: 3B LR
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DerivedThread 2 (1418 s £ WA — NS H args il , YRR IR A L1 2 400T LUFI Thread
PP ERESE e G s S AR

#DerivedThread?.py

import threading

class DerivedThread(threading.Thread) :

def __init__(self, group=None, target=None, name=None,
args=(), kwargs=None, *, daemon=None) :
super().__init__(group:None, target=target, name=name,
daemon=daemon)

self.args = args
self.kwargs = kwargs

def run(self):
print (" FLFERISE: %s and %$s'$(self.args, self.kwargs))

DerivedThread((1,), kwargs={'name': 'E', 'age': 21 }).start()
DerivedThread((2,), kwargs={'name': gk, 'age': 22 }) .start ()
DerivedThread((3,), kwargs={'name': 'Z*', 'age': 23 }).start()
print ("IBH LR ")
s
326 TLENZSE: ) and {'name': 'E', 'age': 21}

TLLIEMZH: O and {'name': '5Kk', 'age': 22}
TERENZH: ) and {'name': 'Z*', 'age': 23}iEH TR

7. Timer 72
Timer ZF% /& Thread ZR[1—MRAZ, Bl MG R 5L — N IR S 4L, v LA —AME
IR— e W B A B e, AEEaR AR Py, m CAIE Gk FH B8 24 cancel O B IX AN R IIHAT - 9 0
#thread timer.py

import threading, time, logging

logging.basicConfig(
level=logging.DEBUG,
format="'(%(threadName)-10s) % (message)s',

def £():
logging.debug('f running')

def g():
logging.debug('g running')

tl = threading.Timer(3.0, f) #0J%E Timer Z6F2E, ZEIR 3.0 7
tl.setName('t1")
t2 = threading.Timer(5.0, g) #0I Timer 7%, MR 5.0

t2.setName('t2")

tl.start()
t2.start()

time.sleep(0.2)
logging.debug ("I %s', t2.getName())
t2.cancel()



fath -

(MainThread) H(H t2
) f running

(t1

11.1.2  ZREFR2D
DI Z AR n] LB SR 2l B AT T BERA B (K IE AR, A it S ) 7] — et 1

ZAEREHAT R

o

Python #2(t T AR “ R REORUEZHREN A2, T 245 Lock. RLock. Semaphore.
Event. Condition Al Barrier, 488 H /" n] LMK LESYR AR 1R LU il A A P R

1. Lock (§i) #1 RLock (%)

AJ LA ] Lock %% 88 RLock %f%: 1) acquire () 7771 release () J7 i KA AR mBE i — > “ 1

JRB W5, DAORIERRCRAT — DM ERRERES VT I =Xt 5. il

import threading, time,

logging.basicConfig(
level=logging.DEBUG,
format="'(%(threadName)-10s) % (message)s',

)

count =
lock =

0

threading.Lock()

logging

#OE—ANH RS

class CountThread(threading.Thread) :
def run(self):

global count
time.sleep (1)

if lock.acquire(1):

count
logging.debug('$s

=1

lock.release()

for i in range(5):

#lock.acquire () 3R1G /7481

: count fH: $s',self.name, count)

#lock.release () B H /541

t = CountThread(name = 'Thread '+str(i))
t.start()
v

(Thread 0 ) Thread 0: count {H: 1

(Thread 1 ) Thread 1: count fH: 2

(Thread 2 ) Thread 2: count {H: 3

(Thread 3 ) Thread 3: count {H: 4

(Thread 4 ) Thread 4: countfH: 5

R (0 4 R AT AR O 2 AR ISR count, ] RS Bl A 2 Mtk

R R IR R .

import threading, time, logging, random

logging.basicConfig(
level=logging.DEBUG,
format="'(%(threadName)-10s) % (message)s',

)

#Counter BIRAE T HFEHIE self.value FIH 58 self.lock

3t
it

327
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class Counter:
def init (self, start=0):
self.lock = threading.Lock()
self.value = start

def increment(self):
logging.debug (" &fF8 lock")
self.lock.acquire()
try:
logging.debug (" 3K1F T8 1ock")
self.value = self.value + 1
#logging.debug('count value is %s',self.value)
finally:
self.lock.release()

counter = Counter ()

def thread pro(c): A IEE SR
for i in range(2):
pause = random.random/()
logging.debug (" #EAR $0.02f', pause)
time.sleep(pause)
328 c.increment ()
logging.debug('count fH: $s',c.value)
logging.debug (" ZFELR ")

for i in range(3):

t = threading.Thread(target = thread pro, name = 'Thread '+str(i), args=(counter,))
t.start()
vt -

(Thread 0 ) HER 0.26
(Thread 1 ) HEAK 0.82
(Thread 2 ) HEAR 0.45
(Thread 0 ) %5 lock
(Thread 0 ) 33 T4 lock
(Thread 0 ) count fH: 1
(Thread 0 ) HEfR 0.37
(Thread 2 ) %4 lock
(Thread 2 ) 3RfF T4 lock
(Thread 2 ) countfH: 2
(Thread 2 ) HEAR 0.23
(Thread 0 ) %5f#8 lock
(Thread 0 ) 353 T4 lock
(Thread 0 ) count fH: 3
(Thread 0 ) ZKFE4EHR
(Thread 1 ) %54 1lock
(Thread 1 ) 33 T4 lock
(Thread 1 ) countfH: 4
(Thread 1 ) HEHR 0.78
(Thread 2 ) %5 lock
(Thread 2 ) 383 T4 lock
(Thread 2 ) countfH: 5
(Thread 2 ) ZKFE4EHR
(Thread 1 ) ZEf54 lock
(Thread 1 ) 3kf3 T4 lock



(Thread 1 ) count fH: 6

(Thread 1 ) Zfigim j:’F
— R RETE K — X Lock X%, MR -— MR 2 2495 K —A Lock A%, A FRYS &
— WAL, HABE RAR I, RIS AL (O S I 1R) ok 0. g

import threading

lock = threading.Lock()

print ("First try :', lock.acquire())
print ('Second try:', lock.acquire(0))

Bt -
First try : True
Second try: False
N TR ZUGER—A “81” , n UM RLock X %ALEF Lock A%, BRulLA—ANEfE 2 gk
RLock % %4, fiiH] RLock X G FIEH] Lock % ZIEBA X, ME—T2i 1 2&, RLock X%
BA A, HTC sl SR, AN, WS ] R B release () 4 HE 78 4B i RLock,
HFCAZe AR 3RAS RLock M4 AL, il

import threading

lock = threading.RLock()

print ("First try :', lock.acquire()) 329
print ('Second try:', lock.acquire(0))

fath -

First try : True
Second try: True

Lock Fl with i A2 AHZEH, T LAl LU with 5 A4k Lock I MAEH, BURIE Lock %f % H
SRR 2R T
#thread lock with.py

import threading
import logging

logging.basicConfig(
level=logging.DEBUG,
format="'(%(threadName)-10s) % (message)s',

)

def £ with(lock):
with lock:
logging.debug (" with 3KIL Lock X% ")

def f_no_with(lock):
lock.acquire()
try:

logging.debug (" H#3RI Lock X4 ")
finally:
lock.release() # IS release O) BEHOX AN H 541

lock = threading.Lock()
wt = threading.Thread(target=£f with, args=(lock,))
nwt = threading.Thread(tarqet=f7noiwith, args=(lock,ﬁ

wt.start()
nwt.start ()
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Fr:

(Thread-6 ) ffiH with 3RE Lock X%
(Thread-7 ) HEZRN Lock W%

2. =14 (Event)

Event /& — M B R FRRTE A5 I [E) 20 JR F o —A Event X% 3 dEd — ANk, v RUE L
set()+ PREL clear ) BEE BIH R —ANERE, AR T LUELR wait O JriE%5AFX A Event #i &N
True, BNV waitO) ikRILfEis—EHFA2%E, H3F) Event X %4rE N True.

51l :

import random, time, threading

event = threading.Event ()

def waiter(event, n):
for i in range(n):
print ("$s. JFIEFEFHREN True..." % (1i+1))
event.wait () #PHZE H PR EN True.
print ("AEFFFERESEN ", time.ctime())
event.clear() I BRbr

def setter(event, n):
for i in range(n):
time.sleep(random.randrange (2, 5))

event.set () #BE AR

= random.randrange (2, 5)

n =
w = threading.Thread(target=waiter, args=(event, n))
s = threading.Thread(target=setter, args=(event, n))

w.start()
s.start()
w.Jjoin()
s.join()
print ("FELRELHR. )
frth:
. WREfRE N True. ..
RS A . Thu Oct 4 16:56:53 2018
THAES R PRGN True. ..
SEAFSE RN A : Thu Oct 4 16:56:55 2018
. FFAERFREN True...
F5E Ay : Thu Oct 4 16:56:57 2018
. FFEERFREN True...
SRR SERNHE N : Thu Oct 4 16:57:01 2018

3. &% (Condition)
Condition X% Event X} G gk iA, WH FOERERIEAS, JFH o CLUH B2 notify () 18 401t
MERFE I AR K AL T 224 il an, AN T O B & (4 C28iE 8. Bl P& 58k

[

NodE

>

w

&

S

>



A1 E

85) o HABZAEAEAF17IX A Condition X G| A Z0 1 563k 1F acquire () 3X 1> Condition X§ % (A g %
—AMD) , AR N IZIE I release O) BEUIX S Condition Xf 5, DMEHAZFE AR E T acquire ()
15 Condition X % .

B, ZHAM “AEFEE R W, AR AN A B i T P AN DX e

import random, time,threading

~

o 5 RE R

condition = threading.Condition()
products = []

def producer (products, nitems):

for i in range(nitems) :
time.sleep(random.randrange(2, 5)) #Sleeps for some time.
condition.acquire ()
num = random.randint(l, 100)
products . append (num) A7 BN = B R AL B T AR
condition.notify() I HVE P E A7
print("ss: 5T —ANF M 3s"s(time.ctime (), num))
condition.release()

def consumer(products, nitems):
for i in range(nitems) : 331
time.sleep(random.randrange(2, 5))
condition.acquire ()
condition.wait () #BHZE, BB A= ] LA 2
print ("$s: - —NFM: $s"%(time.ctime(), products.pop()))
condition.release()

threads = []
nloops = random.randrange (2, 4)
nloops2 = random.randrange (2, 4)

threads.append(threading.Thread(target=producer, args=(products, nloops,)))
threads.append(threading.Thread(target=consumer, args=(products, nloops2,)))
for thread in threads:

thread.start ()
for thread in threads:

thread.join()
print (MR H FLFE")

i
Thu Oct 4 13:27:15 2018: AT —FHEM: 22
Thu Oct 4 13:27:19 2018: /=T AW/ k. 85
Thu Oct 4 13:27:19 2018: H#H—A/"f: 85
Thu Oct 4 13:27:22 2018: AT —F=M: 50
Thu Oct 4 13:27:22 2018: &A% k: 50

4. PER5 (Barrier)

Barrier 10 & —Fpfaj AR R 2P R T, BN Barrier 5740 wait O 1L FEAE & FR 2E,
HAASER A W2 G 1) wait O J5iE RS WG, 1XA> Barrier 40 A A2, IXSCEE R ] LA
— IR G S P AT ISR . R S T S R — AR R AR LR, XA TR Rk —FE,
13 W H A e R — e S5y . i

import threading, time, random
num = 2
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barrier = threading.Barrier (num+1)

def worker():
time.sleep(random.randrange (2, 10))
name = threading.current_thread().getNameO

print("$s reached the Barriers at: %s" % (name, time.ctime()))
barrier.wait()

for i in range (num) :
t = threading.Thread(name=str (i), target=worker)
t.start()

barrier.wait () # LEEFEHAESS Barriers

print ("Exit!")

i
1 reached the Barriers at: Thu Oct 4 12:45:19 2018
0 reached the Barriers at: Thu Oct 4 12:45:24 2018
Exit!

5. {55 T (Semaphore)

332 Semaphore J& 1B HURF T s et E IR T2, EIME LI SRR Edsger W,
Dijkstra %1 Semaphore & # — /NN T4 S, acquire O & E230/D, 1M release ) 2% 2%
Bhn. WA AGE AL N T 0, 29— acquire O LR HEE A 0 I, %R SPLZE, 145
R HABZRE I release O BEBUZZRE . T HI4KASH] Semaphore fif vk “ A= - 27 )

import random, time,threading

container = threading.BoundedSemaphore(3) #@ZEH % REMEAL =141 fh
def producer (nloops) :
for i in range(nloops) :
time.sleep(random.randrange (2, 5))
print(time.ctime(), end=": ")
try:
container.release()
print ("AEFET —H=5")
except ValueError:
print ("EFDWH! ")
def consumer (nloops) :
for i in range(nloops) :
time.sleep(random.randrange (2, 5))
print(time.ctime(), end=": ")
if container.acquire(False):
print ("HE—FE)
elses

print ("FEFDAE! ")

threads = []
nloops = random.randrange (2, 4)
nloops2 = random.randrange (2, 4)

threads.append(threading.Thread(target=producer, args=(nloops,)))
threads.append(threading.Thread (target=consumer, args=(nloops2,)))
for thread in threads:



thread.start ()

for thread in threads: ;?
thread.join() b3
print (iR ELFE") Tt
i 5
Thu Oct 4 13:07:32 2018: JFEALECIH!
Thu Oct 4 13:07:34 2018: 4&—{r=
Thu Oct 4 13:07:36 2018: JHZ 1/~
Thu Oct 4 13:07:36 2018: 4777 — {7
Thu Oct 4 13:07:39 2018: 4&—{hr=
N112 ziEe
11.2.1 G
Multiprocessing 15 [] Process JSFmiifE, w4 Process AT Gk G — AN dERE, IRl
24 args ¥ —A tuple IS HUL L4 3R pR 2L worker () o 11 101: 333

import multiprocessing

def worker(arg) :
print ("Hello, I am subprocess " ,arg)

if name == " main ":

print ("I am parent process')

jobs = []

for i in range(5):
p = multiprocessing.Process(target=worker, args=(i,))
jobs.append (p)
p.start()

Bt

I am parent process
FEBAE RGN AATIEAT LR, Kedid i g5 R

I am parent process

Hello, I am subprocess
Hello,
Hello,
Hello,
Hello,

LA, SRR AT I R ANE 1, XS] CPU 45 R
A8 FIRACHS s 7 RERE A0 R B R R S R PO AR A ) — AR SC AR v, S 4 JE R A KA I
FEGIHN— AP A S . il -

#multiprocessing.py

am subprocess
am subprocess
am subprocess

w N > O

I
I
I
I

am subprocess

import multiprocessing
import worker

if name == "' main ':
jobs = [1]
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for i in range(5):
p = multiprocessing.Process(target=worker.worker,args=(i,))
jobs . append (p)
p.start()
#worker.py
def worker(arg):
print('Hello, I am subprocess ',arg)
return

11.2.2 M\ Process JRIR24: H RS

FH AT PL 58 Process 2RYRAE H CUIHERER, AR50 B S IERESXN . n B2 Process
IR A OB, NIF S B E RE init O 57 run O J59%, run O 7735 L2 1% HERE T
TARARRS . 5.

import multiprocessing
class MyProcess(multiprocessing.Process) :
def init (self, arg):

super(MyProcess, self).__init__o
self. arg = arg
334 def run(self):

print ("Hello, I am subprocess ' + str(self. arg ))

if name == " main ":
print('I am parent process')
Jjobs = []
for i in range(5):
p =MyProcess (i)
jobs . append (p)
p.start()
LEAT AT AT IZRE F RAs AT fan th 45 2R
I am parent process
Hello, I am subprocess
Hello, am subprocess
Hello, am subprocess

Hello, am subprocess
Hello, am subprocess

1123 Aliftan 4
FRANERE AT, #os B B —A id DMEX S AEIHERE, ik, AFTEh it
Hro HIZE, WIARAERESZARE, WOWANFBERE A 44 thiE e LA Bt .

import multiprocessing
import time

H H H H
SN O W

def worker():
name = multiprocessing.current process().name
print (name, 'Starting')
time.sleep(2) #HEEHIR— /N B B (1]
print (name, 'Exiting')

def my service():
name = multiprocessing.current_process().name
print (name, 'Starting')
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94 125 EUEH )0 (GUID gaft

Python #2417 Z /N T R EEH - 5t 1in GUI #2711, Wl Tkinter. wxPython. PyQt. Kivy.

PyGTK. PyKDE4. PyOpenGL % .

T Ji]

N

A FHA AR Python FAFIGFRME GUI [ Tkinter JF & GUI N IFLA, Tkinter #2445 17 58k
X .

12.1  Tkinter Zfi

12.1.1 IR 2 4k
Tkinter #& Tk GUI toolkit [¥] Python Ar#fERE 1, & — N0 R FA-IRBN GUT [, HH P 3

T2 L8 AR B e 3 (AR sz ) AL 4 A St i A B, it
SRR g G . BN . MSER T EER) o RS AR, TR
JP I AZAR 3 4 1 S (R RE) - 0 2 O PR S D R R AT AR SR I 34, TS B s ST 1B e

H
;

HFAL AR B E AR

1 Tkinter FEGE—A GUI FLFE EEAL IR R .

(1) &\ Tkinter 55k,

(2) B GUI MHFEF EH 1.

Q) ¥g— A A KA E AR IR 80 “F4F7 ) demEl GUI MR

(4) N EFARER: Rl A e, R A T eR 2 (G AL AR AT AR B A
FHEFE T Tkinter 1) GUI F& 7 (145 440

import tkinter #5 N Tkinter #lR
window = tkinter.Tk() #A1%E cur MR EH L
FANI: widgets, WESFALELIS. .

window.mainloop () #REN B FAFIEER

12.1.2  Z5—A GUI #)¥

F—/ GUI 27 (U 12-1 FioR) /&7 E — 525 (Label) F1P5 440 (Button) A 11 :

import tkinter #S AN Tkinter PR
window = tkinter.Tk() #0117 cuz N HFRT R L

FNINE: widgets, BEEFAFALFESS. ..

1bl = tkinter.Label (window, text="First GUI App!")

ok button = tkinter.Button(window, text="OK")

cancel button = tkinter.Button (window, text="Cancel", command = window.quit)
1bl.pack()

ok _button.pack()

cancel button .pack()

window.mainloop () #REN L FAFIEER
tkinter f¥] Tk O 752 tkinter. Tk O #4937 —AMUER N HIFR P 36 AR E D%, — MY HFEF R



H—MRE O, Brol QMR E 4h, ] DAL E . tkinter. Tk O 754G T — MRS HFE
J7 AR B 0 5

Button A1 Label 737l /& RN ABREE RIS, XL (widget) #SAE — AN, FEF+
W EE XS window 1EREATGAGHAE, FrClefI# e s 1. Bk, fEaldinss Label
BI04 bl F3%4] Button ZEHI% % ok button 1 cancel button B, 4433 45 #4) i B A 26— NS 500
FEAAF XG5, B window

FEE(IND) O W T X R

LEAEABPE TA P 7955 pack O T O 7 3L bt . 7
FER:IEFZHL cancel button INEH] T G 7245 command AR EALEL .

SR BRI, XL window BRI quit) F7EAEhi% First GUI App!

LA R A, R BT e BT B MR o 1T ﬂ

ok_button HA AT S VLB A AL RL, R, i,

AT, AR toxt ST SRR A i

window.mainloop () f& I I RE I E & HRT5%, 07 20K K AdR
o SEAFRAEIR RN A B R B BE A, R IR A (%
P, sl T P 5 A I 2 )

12.1.3 Tkinter #5fk

Tkinter #2417 1F 2 I\ Widget FRIRA HH AR 5P, IRASHI W T o

® HEZ! (Frame) : ZANHADAFRI A0, & F 70 5 FH R (0 A oy h R AR DG (R 4 23 2
QEC

® il % H (Toplevel) : IXJ&— MBI b B L 2485014

147 (Canvas) : X2 2RI PR fEm LT, el ARG 3w SGRiE, A

A DALE R T AR P, AT DA L,

A (Text) ot XA SCA, 0T LLgwH I n] DLIR A B

Fr% (Label) : XJe— MR, & Ba—/NEOCTFEEIE, R AR E .

HE (Message) : HFREERML, AR TR SCA,

$4 (Button) : W EEEMUR B S AE B, 9 R, Sl — e,

HIAME (Entry) « 70T U BT SOAR

HIIZRAE (Listbox) :  [i] FH & AH— 51 10

SIEHE, N2 %4 (Checkbutton) : B R 2 ANIEI, 7 AT BA—RIEFE 2 AL

FLIEHE (Radiobutton) :  Sit7s 2/ MEdi, fHFH P — O ek £ h—AN g I,

1584 (Scale) : il P HEshHs Bh 4k — AN B B AN S/ ME 2 TR U

R84 (Scrollbar) : - Fu 2 A8 W ISR Bl AR K T ek — IR w s 1 P 25

SZHL (Menu) FISZFL ] (Menubutton) T 618 372 BN S F 4241

12.1.4 Afu)s JLAT4E B

H—A> GUI FF ) GUI BAARX A =, RIS pack O 253206 = AN IAEACET 1) A
A pack () 7772552 Tkinter 0] I = PAN ) LA 7 B2 (geometry managers) 2 —, 738NN grid ()
H place ()

1. pack() 733&

pack O J7 i (AF LA IR AR SC BT I L, IR ENALUE— v pack O J5iEBRAKE T
PR 2RI Ak, A% e

K 12-1 Z—A GUI F&)%

337
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widget.pack(pack options)

"B —=/NEDI (pack_options) o

® side: FEHIHIFAASTBAFRIAN A E, HG TOP () . BOTTOM (i) « LEFT (Z£i1) |
RIGHT (+14) , BRIME A TOP.

® fill: fiffi o FA AL A I 78 AR R B HL A8 A T4 B IR AT AT A Ah 25 i) . BRIAME /& NONE (£ #F
EHOKRADARS), HEBTLOE XUUERAKY) . YUUER#EE) . BOTH(EAK
SFRIEER) .

® cxpand: “YBCECN True I, &l T AR 70 2 3B I A B 1 R AT IR B A 2 1]

Tz ol BT FE P pack O IS4 R -

1bl.pack(fill=tkinter.X)
ok button.pack(fill=tkinter.X)
cancel button .pack(fill=tkinter.X)

B At 12-2 () Frs I St
FHARAD A 12-2 (b) BT I S :

1bl.pack(side=tkinter.LEFT)
ok button.pack(side=tkinter.LEFT)
cancel button.pack(side=tkinter.LEFT)

NS A 12-2 (o) IR AT A -

1bl.pack()
ok button.pack(side=tkinter.LEFT)
cancel button.pack(side=tkinter.RIGHT)

338

¢ O X
First GUI App! - O X
oK f - O X First GUI App!
Cancel First GUI App! OK | Cancel OK Cancel
(@fill: X GRTHHAE) (b)side: LEFT (5%75) (c)side: LEFT (§£/5); RIGHT (A7)

122 pack O A J5)

2. grid() A%

grid O PR E BLER A AT A DAL A I 25 A A 2 LA o grid O POS E BRAS I F 7
FARTTR, QS , REH grid O 77, V50 ) 8 Bz e R Th AL B G LT R
JUA) BT o s e AT e, Wi e A shga it — M N AT ES . JCA0HE & A% 5
TOHE RN, A Je i B 4 F SRR T LA (R o SR A P RS B TAS T K o

T ECE AT A I RN BT, ISR AS B LE SR T /I, P LAE S sticky 8 e AR 5
JOREIIZR (B) 1 (S)« 7H (W)L JE(N) PN E

AN AR AR AN L AT DR A S AR, RN R I T I A TR T A

1bl.grid(columnspan=2, sticky=tkinter.W) HEEREPY, FEVG
ok _button.grid(row=1) #407T row=1 AT
cancel button.grid(row=1, column=1) #47 T row=1 % 4T column=1 5 7%

R AT (row) B4 (column) FMEERINHE A “0” JFIR. 55— AMR%E bl B fie s, JL
JITE R TCHR BAT BAIER AR “07. Ok _button IIAT N 1, WARES], HPHESIERIMERE “07,



A2 &

cancel_button [FfTEFIERFE &0 “17, [RIL'E R ok button #i7E “row=1"

AT, HHEE AT, AR 12-3 Fis. —§ O X
3. place () 3% First GUI App!

place () 7775 RVF B AR AL AR R/ NFIAL S . WA R R e — DK‘ Cancel
AN AR A R HLARFFER 1, RICAHEREAE X PPk

12.1.5  Jmtk

RS —Le g Pk (attributes) , T S T A BT IEA T — LobrifE @ 1k
® J~f (Dimensions) : W17 (width) « = (height)

® it (Colors) : WIS 5tgith (bg) « Hi St (fg) -
[ ]
[ ]
[ ]
[ ]

12-3  grid O fi &

Ak (Fonts) :  HAH L35 TkTooltipFont. TkDefaultFont. TkTextFont.

Ji7t (Padding) : W1 padx. pady J& MR/ VB B 7 10 I 78 7 .

it 55 (Anchors) : - anchor J& ' FH 1758 XSCAAIN T-27% i &, Holaefian &l 12-4 Pros.
FERERE X (Relief styles) = relief J@ A2 14 SRt 755X, JEnT fE(E €055 SUNKEN. RAISED.
GROOVE. RIDGE. FLAT, 41/ 12-5 fi7R.

{7/ (Bitmaps) : bitmap J&H T En— MK .

Jiks (Cursors) = cusor J& I T Wos BUARTEEN P LE RN B /N E b

® iR (State) : WPRAJEE state, HAHHFHE NORMAL. ACTIVE. DISABLED.

NW N NE
FLAT
RAISED
SUMKEM

w CENTER E | GROGVE
RIDGE

SW S SE

&l 12-4 anchor J& I [ AT RE Bl 12-5 relief JR ML AT AE

XL PERE AT ALE G I B, T LAV B E . N, A4S (R Label A1 Button
PRGN R 2 T —Le @ Pk (U] 12-6 JToR)
window.geometry('200x120")

1bl = tkinter.Label (window, text="#r&",bg="orange", fg="red") #OR, B RUIETR(G
cancel button = tkinter.Button(window, text="Cancel", command = window.quit)

f - O X
LTS

Cancel

12-6 GRS PFIN 45 T

FEE(IND) O W T X R

339
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12.1.6 [ SCHAFAR B e

ISR IG , IR B AR AR RS I AR FR I RE - 10, 254451 ok button N I—A> “ iy
ARERINRE, B e N FA A EE R AL, R G L% command J&EPE S | HIX AN FHAF AL R 2
L SR, R BB R AT bl R SCAS 2

#button HFHFEALEL K%L

def ok clicked():
1bl.configure (text="Button was clicked !!")

#8)% button XH K, ikH command J& M S| X AN A H bR %L

ok button = tkinter.Button(window, text="OK", command=ok clicked)

N SERE R
import tkinter # SN Tkinter Fith
window = tkinter.Tk() #05 cuz MR - H

window.title("My First GUI App")
window.geometry('200x120")

340 FANINFAF widgets...
1bl = tkinter.Label (window, text="#p%",bg="orange", fg="blue") #VA. HHEMFIFHILD
1bl.grid(column=0, row=0) #BE L
#button [FFHARALHL R EL
def clicked():
1bl.configure(text="Button was clicked !!")

#6)%# button XHH, ibH command J&ES | FHIXASFAEALFE bR £
btn = tkinter.Button(window, text="Click Me", command=clicked)
btn.grid(column=1, row=0)

window.mainloop () #HEN TSR
AT Y AR BRI A I 12-7 FioR.

F My. -— m| X § My. -— m| ¥

fm= Click Me Button was clicked 11 Click Me

K 12-7 AL R R S

12.1.7 @il o el B

BIHATCA L, SR BRI BN OL R AE Tkinter " A EE L, U1 Button &4
B R POk R I L R UAT . AR, ) IO A 4652 T3 bind ()
R MW 2 FE IR A 2 SCHAT AP R B8 58 B NS B

HAF R PR AP BRIl



912 &

<Button-1>. <Button-2>#1<Button-3>3& 7 /£ & I 5 E 2 5 s el i g, o,
<Button-1>/2 il b /e, <Button-3>Z A1, <Button-2>2H 8. iy ZVERAE, JFARPTA M

PR .

<ButtonRelease-1>. <ButtonRelease-2>. <ButtonRelease-3>7) |7~ fbr /i . Ak, 45k
TR

<B1-Motion>. <B2-Motion>. <B3-Motion>73 /| ZR/RFEFE T bR Zcse . . A8 [ iR
BT bR

<Double-Button- 1> 7~ FUbR 22 S8 sl T IR

<Enter>HI<Leave>3 7 bR GARE N B THEAF IR G4
<FocusIn>F1<FocusOut>73 jll 7= B4 A mUIE N BB I A B 13 -
<Return>F /1% F T [I7E4E, ARk I4E Cancel (Break %) . BackSpace ([FIIEHE) |
Tab (Tab %) . Shift L (Shift £#) . Control L (Control §#) . Alt L (Alt %) . Pause. Caps_Lock.
Escape. Prior (Page Up) » Next (Page Down) - End. Home. Left. Up. Right. Down. Print. Insert.
Delete. F1. F2. F3. F4. F5. F6. F7. F8. F9. F10. F1l. F12. Num Lock F1 Scroll Lock %%.
<Shift-Up>K7sH F% R T 1) E&i kBRI [RIth3% 7 Shift §#. &7 F1 Down. Left. Right
Bk A GG RBIHTSGLAT Alt. Shift Al Control.
<Key>F nig ML FAAEERE. S5 char BO1 il SR T IX AN RIE .
<Configure>F 7~ A F RN R A T BUR IS AE, RS s T RIR AR N g P
width A1 height.

Bihn, R R “Iblbind ("<Button-1>", cycle label text) ” 45FR%5 1bl 4858 T Rlbr 22444
IR P R AR cycle_labeltext () o BUbR 2B AU ARAEINT, 4 Al A ST AL BE BRI ES cycle_label _text (),
PR EAEFME 24 String Var 28 (145 1 label _text [FI{E, MiA525 [bl [] textvariable 5| FH 13 23X 4™ tkinter
4L 5 label_text, IX{{ifH label text A ZEAEIUN, 1bl [¥] textvariable 432 T 5.

B 12-8 S 1 bR ZC B AU AR 28 L I, AR SO 1) N A A AR Ak (I

import tkinter # 5N Tkinter PR
window = tkinter.Tk() #0117 cuz N HFRT R L
LABEL TEXT = [

" 1A RS,

"o 2 AMRbR G,

E 3 A EAR AT,

"AREL, Rl BIPEEATR K,

]

label index = 0
label text = tkinter.StringVar(window)
label text.set(LABEL TEXT[label index])

def cycle label text (event) :
global label index
global label text
label index += 1
label index %= len(LABEL TEXT) #wrap around
label text.set (LABEL_TEXT [label index] )

FNINE: widgets, BEEFAFALHESS. ..
1bl = tkinter.Label (window, textvariable=label_text)
1bl.bind("<Button-1>", cycle label text)  #:&HIZiFAH %L

RRES(1ND) O ¥ T HH R
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1bl.grid(columnspan=2, sticky=tkinter.W)

#button [FFHAFALHE R EL
def ok clicked():

1bl.configure (text="Button was clicked !!")

#8)% button X%, ibH command J&PES | FHIXASFAEALFE bR £
ok button = tkinter.Button (window, text="OK", command:ok_clicked)

ok _button.grid(row=1)

cancel button = tkinter.Button(window, text="Cancel", command = window.quit)

cancel button.grid(row=1, column=1)

window.mainloop () #HEN AR
342 HrAr, tkinter.StringVar (window) 32 X T —A™ tkinter %1 4% 4 0 %
i, Y%A label text [FIE AR AT, R I8 %0 O I £F gus SEEHERIFL
window, window iR BB L AR %S ol [ 3CA ﬂ Cancel
12.1.8  SCAHAHE 128 bR B A I
SCAHTNAE (Entry) i LURIASCAS . B, Wi o8 s f 2 N - A& FnEhd,  n) AW S an

TR

from tkinter import *
window = Tk()

Label (window, text="Username:").grid(row=0)

Label (window, text="Password:").grid(row=1)

username et = Entry(window)

password et = Entry(window,show="*", width=15) #Bya=, BRG%E

username et. grid(row=0, column=1)

password_et.grid(row=1, column=1)

def ok_clicked():
res = usernameiet.get() + IR T+ passwordiet.get()

1bl.configure (text= res)

ok btn = Button(window, text="%¥3K", command=ok clicked)
cancel btn = Button(window, text="H(H", command = window.quit)
ok _btn.grid(row=2, column=0)

cancel btn.grid(row=2, column=1)

1bl = Label (window, text=" ", bg="orange")



1bl.grid(row=3)

window.mainloop ()
& sk WA 12-9 fror.
§ otk - O X

Username: BHrE

EEEEEE

Password:

E

AFE (r9EIESE: 123456

FEE(IND) O W T X R

K 12-9 HPERAH

12.1.9  FRHUEN

Ry G R E AT RE T I A s SCARKEA B AT SO N, W LUl T Entry ¥ focus O J772:8
TP I A S — T AR AL TN SCASHE username et |, B UWIF:

username_et.focus() 343

12.1.10  JRXEHE

A U g 5 — AL TR AT A 1) ] BTN HE Gl 12-10 o, R AE A 4 A SOA
(1) Entry. I%3H B 1) Button 3241, s IiRAF BV S) CA ScrolledText 5%, Label
WIRAF T ScrolledText i AR, AH R ] d5c 57 B AR FRAS Label 88 WonigzIEE . #lln.

from tkinter import *

window = Tk()
window.geometry('350x200")

#justify AN T, anchor #fi AERMALE
messages = Label (window,bg="orange", anchor="w', justify=LEFT)
messages .pack(side=TOP, expand=1,fill=BOTH)

input user = StringVar()

input field = Entry(window, text=input7user)
inputifield.pack(side=TOP, £i11=X)

input field.focus()

def send clicked():
input get = input_field.get()
messages|['text'] = messages['text']+'\n'+input7get

input user.set('')

send _btn = Button(window, text="ki%", command:send_clicked)

send_btn.pack()

window.mainloop ()
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# e — O b

helle warld
message

python
HhEigERE
PythonM A SR

f?%J

B 12-10  WilR S 1R AE

12.1.11  HEZR

ALK Z A widget FH—MEZE (frame) 1 G 7E—ild, WA Entry i AHEFR] Button JZ4141 &5 —
AHEZE R, TR R B Label 2670 7 4b—MHESE R, FREEX P HEZEAE  HEA window (1)
fFo 504n:

from tkinter import *

344

window = Tk()
window.geometry('350x200")

FRIN—A frame, HFHCE BoRTH S AFR2E Label
frame = Frame (window, relief=RAISED, borderwidth=2)

#BIE— A& messages, HAREMIE frame

#justify AKFE R, anchor &0 &

messages = Label (frame,bg="orange",anchor="nw', justify=LEFT)
messages.pack(side=TOP, expand=1,fill=BOTH)

#FAIN—A frame2, HF AN Entry 4K %14 Button
frame2 = Frame (window)

frame2.pack (side=BOTTOM, fill=X, expand=False)
frame.pack(£fi11=BOTH, expand=TRUE)

#EIRHAG BN Entry 4 input field

input user = StringVar()

input field = Entry(frame2, text=input7user)
input field.focus()

#67#—> Button I send btn
send _btn = Button (frame2, text="kik", command:send_clicked)

#Kf send_btn Ml input_field #BBEE N AR F
send btn .pack(side=RIGHT, padx=5, pady=5)
input field.pack(side=RIGHT, expand=True, £ill=BOTH)

#IRIEFN R R RS, S input field KA WA INEIFRZE messages
def send clicked():

input get = input field.get()

messages ['text'] = messages|['text']+'\n' +input_get

input user. set('")

#return "break"



12 %

window.mainloop () &
FARFIEAT AT 12411 . =
N
§ th — a X I
O
[®)
c
e
=2
1211 S FHES IR TEHE 5 1f
DR BRI LB A2 A A BE IR L, AU ELFEH% Enter (0448 B0, B LAn] LLER A &
SCRAERC PR KL, BIURE AN SCASHES & 21 A HE pa B

input field.bind("<Return>", Enter pressed) 345

Fhk, T 2ATICA, B Text /0FF Label. {Hj2, Text BRilvn] KAGwi &, prLhn] DLl
7E insert ) J5VEIEASCA IR 5 IT/% Text IIAmARIRAS, A3 Text HAE RSO TABER I &
S B,

input field.configure(state='normal') HIE SR ERIR A
input_field.insert('end', 'Some Text')
input field.configure(state='disabled') R AR A

N e R IR

from tkinter import *

window = Tk()
window.geometry('350x200")

#RII—A £rame
frame = Frame(window, relief=RAISED, borderwidth=2)

messages = Text (frame, state="disabled')
messages.pack(side=TOP, expand=1,fill=BOTH)

frame2 = Frame (window)
frame2.pack(side=BOTTOM, fil1=X, expand=False)
frame.pack(fil1=BOTH, expand=TRUE)

input _user = StringVar()
input field = Entry(frame2, text=input user)
input field.focus()

def send clicked():
input get = input_field.geto
messages.configure (state="normal')
messages.insert ('end', input_get)
messages.configure (state="disabled"')
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input_user.set('')

def Enter pressed(event):
input get = inputifield.geto
messages.configure(state='normal"')
messages.insert (INSERT, '$s\n' % input_get)
messages.configure(state="disabled')

input_user.set('')

send btn = Button(frame2, text="ki%k", command:send_clicked)
send_btn.pack(side:RIGHT, padx=5, pady=5)
input_field.pack(side=RIGHT,expand=True, £i11=BOTH)

input_field.bind("<Return>", Enter_pressed)
window.mainloop ()
THI A SCARRES IR S .
—BIREREIS I NS % . il

scrollbar = Scrollbar (frame)
346 messages = Text(frame,state='disabled', yscrollcommand=scrollbar.set)

scrollbar.config(command=messages.yview)
scrollbar.pack(side="right", fill="y")
messages .pack(side=TOP, expand=1, fi1l1=BOTH)

I TR ScrolledText /U Text. 11

from tkinter import *
from tkinter.scrolledtext import *

window = Tk()
window.geometry('350x200")

#INI—A frame
frame = Frame(window, relief=RAISED, borderwidth=2)

#scrollbar = Scrollbar (frame)
#scrollbar.config(command=messages.yview)
#scrollbar.pack(side="right", f£ill="y")

#0#— ScrolledText ¥ messages

messages = ScrolledText (frame,state='disabled')
messages .pack(side=TOP, expand=1, fi1ll=BOTH)

frame2 = Frame (window)
frame2.pack(side=BOTTOM, fil1=X, expand=False)
frame.pack(fil1=BOTH, expand=TRUE)

input user = StringVar()
input field = Entry(frame2, text=input7user)
input field.focus()

def send clicked():
input get = input_field.geto
messages.configure(state="normal"')
messages.insert (INSERT, '$s\n' % input_get)

SR, A AN AT HOE SCARE ) g I, R A TG R oK, WAZgRetm SR, A



messages.configure (state="'disabled')
inputiuser.set('q

messages.yview moveto (1) #il messages 3]

def Enter pressed(event):
input get = input_field.geto
messages.configure(state='normal"')

[}

messages.insert(END, '$s\n' % input get)
#messages.insert (INSERT, '%s\n' % input_get)
messages.configure(state="disabled")

input user.set('')

messages.yview moveto (1) HE)
#messages.yview (END)

send btn = Button(frame2, text="2iﬁ§", command=sendiclicked)

sendﬁbtn.pack(side=RIGHT, padx=5, pady=5)
input_field.pack(side=RIGHT,expand=True, £i11=BOTH)

input_field.bind("<Return>", Enter_pressed)

window.mainloopo

W 12-12 Fizs T ScrolledText IHIFAE o

7tk - O ®

hello world

Python programming

C+ programming
SR B AR
httpz://pro. hwdong. com

jﬁ%ﬂ

12-12 3T ScrolledText [JHIFAHE

12.2 FZE % GUI

122.1 g
HR M S N RE

from tkinter import *
from tkinter import filedialog

def NewFile():
print ("HTEICAE)
def OpenFile():
name = filedialog.askopenfilename ()
print (name)
def About():
print ("I —ANMA PSRN FHER TS )

FEEE(IND) O W T AE R

347
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root = Tk()
menu = Menu(root)
root.config(menu=menu)

filemenu = Menu(menu)

menu.add_cascade(label="File", menu=filemenu)
filemenu.add command(label="New", command=NewFile)
filemenu.addﬁcommand(label="Open“.", command=OpenFile)
filemenu.add separator ()
filemenu.add_command(label:"Exit", command=root .destroy)

helpmenu = Menu (menu)
menu.add_cascade(label="Help", menu=helpmenu)
helpmenu.add command(label="About...", command=About)

root.mainloop ()
R R A R A AR, e Menu X%, BAR % 1 (root) ¥ B A HALELE, FHRE
E M root [ HA

menu = Menu(root)

348 root.config(menu=menu)

SR G FAIZE PN Menu X4 filemenu F1 helpmenu, JK Menu X G4 A eI THIA 44 (RR3EHL) ,
] Menu [1) add_cascade () 7772284 S AT 1E A Menu SEERX 41132 ..

filemenu = Menu(menu)
menu.add_cascade(label="File", menu=filemenu)

helpmenu = Menu(menu)
menu.add_cascade(label:"Help", menu=helpmenu)

label="File"F label="Help" & = 17E. Menu X ZH BIRIIARZE o« X T—/> Menu X%, 1 LA
Menu 32251 add_command () J7 V545 ISR LI T 2. 51 01:
filemenu.add_command(label="New", command=NewFile)
filemenu.add command(label="Open...", command=OpenFile)

filemenu.add command(label="Exit", command=root.destroy)
helpmenu.add_command(label="About“.", command=About)

R R T 28 command 45 EAS S HLIUE BT MV IR S AL BE R
K. pitn:

command=NewFile
command=0OpenFile

S PR BRI, RN I A B R, AT ST
S I P ek BB A

Menu SHLE[) add_separator () 772 1] BL4E — /N HER I B4
FH-F-S S b (R [ SE B TR R R4 4 e 1) 12-13 sy _bid
AR A 1 T 5T«

LT THT 16 6 S PR AL, T LA 0 TR F 30 e B o A 8 6 8
1213 SRRREFRIPSMA Aok, Hit, 5 A MenuApp K msAML &I E 1
RIS B ) 2 PR«

from tkinter import Tk, Frame, Menu

# - ] ®

File Help




class MenuApp:
def init (self,master): #master AR E L
self.master — master
master.title("First Menu App")

menu = Menu(self.master)
self.master.config(menu=menu)

filemenu = Menu(menu)
menu.add_cascade(label:"File", menu=filemenu)

filemenu.add command(label="New", command=self.NewFile)
filemenu.add_command(label="Open“.", command=self.OpenFile)
filemenu.add separator()

filemenu.add command(label="Exit", command=self.onExit) #master.destroy)

helpmenu = Menu (menu)
menu.add cascade(label="Help", menu=helpmenu)
helpmenu.add command(label="About...", command=self.About)

def NewFile(self):
print ("HEIH")

def OpenFile(self):
name = filedialog.askopenfilename ()
print (name)

def About (self):
print ("I 0 SIS R TR E] L )

def onExit(self):
self.master.destroy() #self.master.quit()

MenuApp K1) master J& AL RS HFEFHME 1, MenuApp FSIH41E BB & 4

HIHSH, ST fi 44 A0 B e HIORE B N IX AN R0 T
ot

command=self.OpenFile

@D ==
g IS

A& 7 ik, %3 OpenFile () 49 % — /NS I self, BPEAEXA 7 09T £ 8 F 6951 A .

TE R FE P HORE Tk O & 911 AR 345 3X > MenuApp 2R 1IR3 bR 40 :

def main():

root = Tk()

root.geometry ("250x150+300+300")
app = MenuApp (root)
root.mainloop ()

if name == ' main ':

main ()

AT EIRFEIF AT HANSERIN, 1 NewFile. About Al OpenFile Z5#4F, 7= 2E40 N 1935 FLI0

PR AT 45 R
BT

RRES(1ND) O ¥ T HH R
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XTI 7 X G R BN R e s 481

C:/Users/s/Documents/desktop.ini

T LA MenuApp RN —ANTEE 1, WIMHESESE Frame JRAZ, MIMHTLL A Zh4k 74 Frame 28
r—LETfe:

from tkinter import Frame, Tk, BOTH, Text, Menu, END
from tkinter import filedialog

class MenuApp2 (Frame) :
def init (self):
super(). init ()
self.master.title("File dialog")
self.pack(fil1=BOTH, expand=1)

menubar = Menu(self.master)
self.master.config(menu=menubar)

fileMenu = Menu(menubar)
fileMenu.add_command(label:"Open", command=sel f .onOpen)
menubar.add_cascade(label:"File", menu=fileMenu)

350

self.txt = Text(self) #Text(self.master)
self.txt.pack(fill=BOTH, expand=1)

def onOpen(self):
ftypes = [('Python files', '*.py'), ('All files', '*')]
dlg = filedialog.Open(self, filetypes = ftypes)
f1 = dlg.show()

if f1 != '':
text = self.readFile(fl)
self.txt.insert (END, text)

def readFile(self, filename):
with open(filename, "r", encoding='utf-8') as f:
text = f.read()
return text

def main():

root = Tk()

ex = MenuApp?2 ()
root.geometry("300x250+300+300")
root.mainloop ()

if name == "' main ':
main()

SRR ) file SEHRAI Text SCAKE, 7E filedialog.Open () 5k H il i Skt -S40 filetypes 1
PABCE ST T SO F ISR A
ftypes = [('Python files', '*.py'), ('All files', '*')]

dlg = filedialog.Open(self, filetypes = ftypes)
f1l = dlg.show()



U dig XHFHER IR A S0 PR A, M) fredmos  — B x
i ] MenuExample 221 1 5 1] readFile () J5 152 520X AN e
SCPFRIPIRE, JRRE BTN Text SCAHE self.txt 1. fport societ

P 12-14 FER BT IF A SCAR SO I A

2
o NET, socket. SOCK_DGRAM)
server_address = (host, port)
I s while True:
12.2.2 E“ﬂ; try:

sock = socket. socket (socket. AF_1T

g )

msg = input( §A &2 HE

R, BT LA BRI TR, 7T LUl e

LB Frame RN Gk ER— N L H4%:

B 12-14  Text #A:A RO A 2

toolbar = Frame(self.master, bd=1, relief=RAISED)

WJEE TR

B i

Z BUR %A Button 4, ] UG AN R CE AR, i3 THAERKHE

open_img = Image.open("book imgs/open-file.png").resize((36,36))

openimg = ImageTk.PhotoImage(openﬁimg)

#EALHEAT toolbar HHEIHE A IR 144 openButton

openButton = Button(toolbar, image=openimg, relief=FLAT,command=self.onOpen)
# B 7E Button A E B H G openButton.image = openimg
openButton.pack(side=LEFT, padx=2, pady=2)

#6 toolbar WINFIRFEM self.master H

toolbar.pack(side=TOP, fill=X)

TR AT IT AT FAL A P o ion] ABE N file 512 #1147 open i€ LI [A] — S S AL B b
Ko TR UL S F L, HORH R R — A AR PR K. Bl

from
from
from
from

tkinter import Frame, Tk, BOTH, Text, Menu, Button,END
tkinter import LEFT, TOP, X, FLAT, RAISED

tkinter import filedialog

PIL import Image, ImageTk

class MenuApp3(Frame) :
def init (self):

super(). init 0
self.master.title("Tool Bar")
self.pack(fill=BOTH, expand=1)

menubar = Menu(self.master)
self.master.config(menu=menubar)

fileMenu = Menu(menubar)
fileMenu.add_command(label:"Open", command=sel f .onOpen)
menubar.add_cascade(label="File", menu=fileMenu)

#AINLH S
toolbar = Frame(self.master, bd=2, relief=RAISED)

#AEFE M toolbar FANEE—ANaT UL K144l openButton

open img = Image.open("book_imgs/open—file.png").resize((36,36ﬁ
openimg = ImageTk.PhotoImage(open_img)

openButton = Button(toolbar, image=openimg, relief=FLAT, command=self.onOpen)
openButton.image = openimg

openButton.pack(side=LEFT, padx=2, pady=2)

FEE(ND) O % T AR
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toolbar.pack(side=TOP, fill=X)

self.txt = Text(self.master) #BUE A Text #
self.txt.pack(fil1=BOTH, expand=1)

def onOpen(self):
ftypes = [('Python files', '*.py'), ('All files',
dlg = filedialog.Open(self, filetypes = ftypes)
f1 = dlg.show()

if f1 !'= '':
text = self.readFile(fl)
self.txt.insert (END, text)

def readFile(self, filename):
with open(filename, "r", encoding='utf-8') as f:
text = f.read()
return text

def main():
root = Tk()
ex = MenuApp3()
root.geometry("300x250+300+300")
root.mainloop ()

if name == ' main ':
main ()
ARSI 12-15 s,
# Tool Bar — O e
File

B 12-15 “TH4A” 7@

12.2.3
Canvas J&—MEATR, W AR FR# LA - . 6.

from tkinter import Tk, Canvas, Frame, BOTH
class CanvasExample (Frame) :
def init (self):
super(). init ()

self.master.title("Lines")
self.pack(fill=BOTH, expand=1)

canvas = Canvas (self) #OEE— AN AR canvas
canvas.create_line(lS, 25, 200, 25)
canvas.createiline(300, 35, 300, 200, dash=(4, 2))

I*I)]



A2 &

canvas.create_line(55, 85, 155, 85, 105, 180, 55, 85)

#i3T outline Al £111 Ve AEFIE 78 Hi(h,
canvas.create_rectangle(25, 30, 120, 70,outline="#£50", £ill="#05f")

canvas.pack (fi11=BOTH, expand=1)

def main():

root = Tk()

ex = CanvasExample ()
root.geometry("400x250+300+300")
root.mainloop ()

if name == "' main ':
main ()

BRAT UL IR SN, e AR I 2 S AR K S . Bl

canvas.createioval(lo, 10, 80, 80, outline="gray", fill="gray", width=2)

# 22 il
canvas.create_arc(30, 200, 90, 100, start=0, extent=210, outline="gray",
fill="gray", width=2) #e2 it

points = [150, 100, 200, 120, 240, 180, 210,
200, 150, 150, 100, 200]
canvas.create_polygon(points, outline='gray', fill='gray', width=2)
LS I EA N
FLaaknr Az — g R
self.img = Image.open("myimage.jpg")

self.myimg = ImageTk.PhotoImage (self.img)

canvas = Canvas(self, width=self.img.size[0]+20,
height=self.img.size[l]+20)
canvas.create image(10, 10, anchor=NW, image=self.myimg) B — R 15

B SOA
canvas.create_text(20, 30, anchor=W, font="Purisa", text="Most relationships
seem so transitory")

W 12-16 Prow, fEEAR L2 T —4&%B . — MM —A=AE.

@ Lines — O e

4 12-16 #F canvas 2B

FEE(IND) O W T X R
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1224 B bsmibel
R RUBRE, LR UG E position. AXHAIT:

root = tk.Tk()
def motion(event):
X, y = event.x, event.y
print (" {}, {}'.format(x, y))
root.bind('<Motion>', motion)

N AN EE TR ORI R, 4% AR A RN, K BRI R TR,
IO BRI, e T AR, il 12-17 Fios.
from tkinter import Tk, Canvas, Frame, BOTH
class DrawApp (Frame) :
def init (self):

super(). init 0
self.master.title("Drawing")
self.pack(fill=BOTH, expand=1)

self.canvas = Canvas (self)

354 self.canvas.bind('<Button-1>', self.left mouse down)
self.canvas.bind('<ButtonRelease-1>", self.left_mouse_up)
self.canvas.bind('<Bl-Motion>', self.left mouse motion)

self.rects = []

self.first = False #AE IR 2
self.draw_mode = 'rect'
self.first point = [] FIFURL I 2R — AN 5

self.canvas.pack(fill=BOTH, expand=1)

def left mouse down(self,event):
x, y = event.x, event.y
#print (" {}, {}'.format(x, y))

self.first = not self.first #I4AF self. first brids
if self.first:

self.first point = [x,y]
else:

pass

def left mouse up(self,event):
self.first = not self.first
pass

def left mouse motion(self,event):
X, y = event.x, event.y # BRI Bl I 140 &
#print (" {}, {}'.format(x, y)) #delete('all')
if self.first:
self.canvas.delete('moving_obj') #%W?Qimﬂﬁ%ﬂm]moving_obj
self.canvas.create_rectangle(self.first_point[O], self.first point[1],
x,y,tag="movingfobj")
def main():
root = Tk()
ex = DrawAppO
root.geometry("300x200")
root.mainloop ()
if name == "' main ':
main ()
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i Drawing — [m] *

12-17  JEFREBE S A M ) R )7

FERZR3], T DALE DL R IR E4 S —M2KAl 4k CAD 5 Windows i IR FE ARV
FE, DMAHIEEE. S, BTSRRI, 8%, IR 7 %R fr A B T H %

HOE(ND) O % T AI R
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951350 SRS F e

THEHLZ IR X 483005 5 BAEAN RIS URE PP 2 (R R A el , A B e B T e 1 1)
S | W SR (AT Y o2 N 9 7 = 1 O 1 NG (W E N 00 =y = SR = 1Y 595 2l T [P IR e
FER P AN T) R, TE A X PR 2 e LA B o A 5 4D ) A

W TSR AE A S R AT 1), DA B R I T 000 e —AF, TR 2 [l
AT T BRIk, A BT 1R LG R P 5 B A ik, 48R e R A ik py
TEEHUI MU RE Can BLIDE R 1) TP k) RS 175 3 1 AG) Ao

WA M4, A5 XU 340 75 S P s G A 6 RSB, [ L DB P i 5 R S 5 TR
efih, FE AR KT R RE R, TR URE R (] R A 0 N — XU Y A
AFHN, WA AR R, A R R, ZOIERRE, BRSO mAR R
FRAEFCBAS T X TR (I AlAS, AR TV 2 HAT 2 RIS R I AN [
TR IS PO S UMM . QiER 13-1 Fran /& TCP (W2 IR PSR S A% S

#13-1 TCP HIERMMRREE X
TCP & X

A RE PR AR ME AL B A e, 2 LGB SCAAL DM (HTTP)  SCAHAL M (FTP) + S Jey Bkt
JiA 3 (POP3) - fi] B S A AR 3L (SMITP) A 5. [ £6% 4 B i (SNMIP)
BT e HEA R B AT, 122 P A B P (TCP) R - #cdiidi Hpi3 (UDP) .« TCP {24tk

IS VS0 300

T2 il
J FEENZRREE, JHERE. ZBEHA 5. UDP S UL T A il
P W FREICRR Z B3, AL BRAE AT ST 4, T 5 M 410 TSR AL . %2 RIPMALES TP A Internet
PR B P ACMP) , Ja I TASR IR
P L FHTHERs FI0AR PSR el 90 26 o 705 sl A e 12223 A B SRS P T JR 3 o (LAND) i RAK P Frg il

fEHT P (ARP)

Python $&{it T Pk g S M LI EFE 1K) APL(E) o

o (LRI ELTHRIRIZRIERL I C HEH &Y (F) 10 Python 1, nLUTKRGS “THi
WER” M “TOERE” DI P AR S5 2R AT o

® )RR E B IR 200 W 2 B3 (n FTP, HTTP 45) 1, e AT TR 2 (s 2

131 EETHIEHA

B4 7 (socket) LU A) 38 A7 A8 (13w fd e WHRRFPAEE “ B2 77 1) 2% HH T SR 25 199 2%
TR, AT BRI N R PR ] DA LA . B T DI — RN, sl i —Les -
WA FIBEREZ 0], LA R R 28 1 BERE 2 [ BEA TR, I T LU X 2 P AN [R] (A 3E 2828 (A1 Unix 5%
By TCP. UDP) SEBLER Y BTSRRI T A Ab B A AR S (K5 1 2K S AR R 1

Python [ FHIPURIRIZM, ] BSD B 7 LT LIS 10 C ih 5 BT APL Y
Python %11, A% T &H 7K socket AFESCRR MRt 0, AR ARHIRINESS, Uik I o5 s 44 42
gtk A% A K DU R0 2% A 2%




13 &=

13.1.1  @GlE—A socket %} %t
BRI FIRFER S — 0 2 i 50 socket ARLER 44 38 B 4 socket () 17— socket X %:

socket.socket([family[, typel[, proto]] ])

oy,
® family: EHFHNK, W& AF UNIX 5l AF INET, %/ AF_INET, LUHT BRI
W LB I

® type: EFETFIEAY, W] UM HE A 1 [ 3% B2 1 ) 4% 28 17 I S T e G 3% B 1 Y 4% 8 A 4k
SOCKSTREAM & SOCKDGRAM.

® Protocol: ZKiA N 0.

ER Ay J) SOCKSTREAM il SOCKDGRAM, Jij & Tl 8 M4 ilifs, st
T A JCEE R 05 o IS S W 2 B R A €, — P e iRgsas, TRk A1t
EBFIMERE K H—FAEEE ", HTARMEER, R RS Sk MRS . e
TR RSN G0, BRI E 2455 8 TCP fl UDP ##f.

T 1) S RE 1 socket 3B A ZEAE B A5 X7 2 [, — AT 5E . AR S Y, XAk
BATFT HAE IR FE,  Hiedhs A A B O R X AN 5 1R T

import socket #5 N socket Fikk
s = socket.socket (socket.AF INET, socket.SOCK STREAM) #fllf /> socket ¥4

JEHEREN) socket M5 EAVRAUUT AL LIER T LA ELBEARBIN S RORBHL S i, OB H9%
R L8 TR MR, B T LB R R AT T . A AR
SR 25

import socket #S A socket fRbR
s = socket.socket (socket.AF INET, socket.SOCK DGRAM) #OIE— A socket KB

13.1.2 5555 : g8l

TGV 2 THI [ 325 32 14 90 0% SO0 3 2 1T 1) TG R 1) O 28 30435 (R JIR 45 A R P, T 8 s 1 20
B —ANTEAF ik LA ip M BERI G ) -

host = socket.gethostname () #IREUA L AL 44
port = 12345 4 1 Ui ]
s.bind((host, port)) #4572 vy L]

W F RS A A AR T (N8 T H N5 (1) [H]— S MLy, WIn] BALR 2 BIAHL s bk, B
“127.0.01” 1% “localhost”:

host 'localhost’
port 12345
s.bind((host, port))

1313 iR T

T ) EEHE PR e 5545 (TCP IRk g5 a) 7E4 e bk s, vl listent O J7 it AMEWRIRZS, 48K A
BPORSE AR . — ELISUFEIR 1% (SRR, BT LI accept O Bl kel
U, VTV AT RIS P . 2 TR S o 0 M
FFRCT AT
-

accept () L 77 iR 1A B 6915 353t R K PRk A —A (R F S —Aom 1) £3F .

357
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5] 4w
s.listen( ) #EEAG 2  e HE
c, addr = s.accept() NI iR, accept O BISUAFIRIAANERHIE connection
#0777 F) Mk

print ("EEREHbE: ', addr)

13.1.4 ezl
SoFF 1 RN TCP S, XUy AT ERE T (socket) ) send () J7 A0 recv () J5 12 KL AL

%Eo 15”&[]:
c.send('hello')
c.recv(2048) #2048 FT
c.close() #RHIERE

XTI ) TG TCP A5, X7 R FHEHT (socket) B sendto () 775 recvfrom () J5 vk & 1%
FE s . il

s.recvfrom(1024) #1024 FY

s.sendto(bytes('hello', 'utf-8'), oppositeiaddress)
#RI% bytes F T BN il opposite address

358 ARAR]— 7 H T LA P A 4 3 4% -

s.close()

[ 13.2 TCP BRZ#HEFMEFIZRF

13.2.1 iRy TCP 55 SR & PRy

FT TCP MRS 28 F0 3 FE 7 (X A5 AR A 13-1 Fioss
TCPHR %5 #%(Server) TCP# J*(Client)

NG5 g Al TS

listen

accept

connect

N, AR
B PRI,
e S s Rl
IR 558 S B
% PR

FPRIERATEE

Bl 13-1  JEF TCP RS A3 R (K XU A 1 A%

1. TCP IR&B£(1EF
TCP AR55#5FE)7 (serverpy) M E 2D RAFL QI B G R ANUHhE, 0T 2 EaE
SR B IEREE SR . RIERENOEE . RS



A3 =

@ _ 13-z
VIE,E‘ |X_X_|

K Fe I R T 5 R 3R 60 1R R R AT Y. 7%
T &2 TCP R4 342 /F server.py 9 75K AD: %
import socket #5 N socket Hith é“_c
s = socket.socket() #0)E—1 socket X% 23
F
host = socket.gethostname () #IREUAH 1144
port = 12345 15 i
s.bind((host, port)) #4858 vy 1
s.listen( ) # T (RAR) 25 i 1] i
c, addr = s.accept() # SR EHNLERz. accept O VERIFFNEESTS connection
XN R R

print ("#&EEMAE: ', addr)

data = 'hello world'
c.send(data.encode('utf-8"))
c.close() #R MR
%AL IR ) socket A RIREF| — WL EAFesE 1, B listen O BT R AE P 49 359
%K, FE accept) FiE B — AN M EIF R G, @AWY NLEEN L ¢ RENFH
& “hello world”, K& XM T % W&,
2. TCPER#EF
TCP &R (client.py) ) F 2D ROASFHOEER T G RKIEWEERAE R RIEFIHECEL
P RHIER.
TCP &P RE ZH T sk, 40 o Aedd i M %3538, 7% H 4188 connect () 7 ik &K AL 548
R, B, KiEABEIE BT AT K AT,
RS2 TCP % R client.py 156484

#client.py

import socket # 3N socket Fb
s = socket.socket () #0% socket X%
host = socket.gethostname () #IREUAH A4
port = 12345 41 i

s.connect ( (host, port))
print(s.recv(1024) .decode("utf 8'))
s.close()

R AN socket X RIEBHABIKI P 4% EH LA H"s . connect ((host, port))", Fill
I recv O TPl dls (2 1024 719) .

3. BT TCP RSB H[REFMEFIEF
TIPS, B SR AT IS a7 1%
>>>python server.py

EATR SR, RIEERE K
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>>>python client.py
TEIBAT R P (W 2430 1 1 2 B IR 4548 AR IS R

hello

1322 TCP {5523 ROTFRI%E Ry (B EH:)

FTHT ) TCP M55 BRI P P T80, LRSS 38 S R, 5 P R
JERAT SR, I FL, AR PR, W BRI T, TER 0025 B % R A
CARRIE . VRS  BETRI% PRT, IR4 BT o U OR % 7 1, A
DA AR R ORI, 3 FLISE N T 5305 B b R

1. TCP ERiEF

NI R (tepelient2 py) fEANIRSS S L8 T, ) IR G545 A& — By UTE-8 2 frI4s
RO 55 2 P (Bt 2

#tcp client2.py
import socket
import sys

#GIE— TCP socket
sock = socket.socket(socket.AF INET, socket.SOCK STREAM)

#FREIET (socket) EEE SRS #4 IELE MW 135 1 (port) , B (IRS54s EH AL, ¥ )
server host = 'localhost' #BEIRSS#%(1 1P Ml

server port = 12345

server address = (server host, server port)

print ('connecting to {} port {}'.format(*serveriaddressﬁ
sock.connect (server address)

try:
#RIEHAE
data =input (" TERIABEREREE: ")
print ("AKi%: {}".format (data))

sock.sendall (data.encode('utf-8"))

HAEA IR 55 (4 0 2

received = sock.recv(1024).decode('utf-8")

print ("HEWIIEHE: ()", format (received))
finally:

print (" KIHEHT socket")

sock.close()

1t try FRJHEACPAGERFENCEA, e R IR, 1 fmally 150 SRS OGP AR
socket FEHRA—NEREL create_connection () 3525¢ T 457 (socket) [ B G AR IR 25 4 Ak 7
A LU XA R B A5 R e 1A
#tcp client2 .py

import socket

import sys

#6JE—A TCP socket, FHEHEBINRS A
server host = 'localhost' #IR SR TP Mkl



B3 &=

server port = 12345

server address = (server_host, server_port) ¥
print('connecting to {} port {}'.format(*server_address)) g%
sock = socket.create_connection(server_address) %g
try: E;
#RIEHOR, %
data =input ("IHFRIANEAIEIEE: ") F
print("ﬁiﬁi: {}".format (data))
sock.sendall (data.encode("utf-8"))
FEEA 55 A O [

received = sock.recv(1024).decode('utf-8")

print (M EIE: {1, format (received))
finally:

print (" KPIEET socket ")

sock.close()

2. TCP BR&£12F

IR 45 BT (tepserver2.py) 75— while fE5R HLE£5 AR [ 2 P IR, M — A% 3%
Fen, XAE—MRER while JEF FANNHE “ Bl s Hs IR s R 14525 7
#tcp server2.py 361
import socket
import sys

#AIEE > TCP BT (socket)
sock = socket.socket(socket.AF INET, socket.SOCK STREAM)

#8E EF T (socket) Flii [ (port)

server host = 'localhost' #mllRG-#H1 1P Hubik, MIMZR{G server host = socket.gethostname ()
server port = 12345

server address = (server host, server port)

print ("R AMHEAG D {} port {}'.format(*server address))

sock.bind(server address)

#IRWTHER IESTE K
sock.listen( )
while True:
#ERF R
print ("SR AIEE")
connection, client address = sock.accept()
try:
print ("#EHKH', client address)
# LA/ NGy A I
while True:
try:
data = connection.recv(1024).decode('utf 8')
if not data: break
print ("HWIIEHE: (). format (data))
print ("RFEHE AR )
connection.sendall(data.encode('utf 8'))
except:
break



Python 3 MAITEI L A%

finally:
HR MRS

connection.close ()
3. 11T TCP RR&FBIEFFEPIEF

T H— /\lem % HisfT tcpserver2.py, HIT %2 DJé’/ﬁ tcpclient2.pyo W 13-2 i aisfT
25N TCP B4 AR FE P AR PR P I

362

B 13-2 &% TCP ARG 2R P A% P Ry

13.2.3  TCP i 55 23 BT Mz Ry Bl He)

M T RS TR (W] 13-2 Brzs) TLUE Y, 8RR, — e N s AN AT,
H 7570, KB 43 B 1 /N Rk (chunks) K% o PRUREU 2 Ui 30, P bAnl LA S
MBI R EG TR S B e B R

def recvall(sock, buffer_size=4096):

buf = sock.recv(buffer size) #ERHRICR /N A buffer size MEHELR
while buf: B B

yield buf

if len(buf) < buffer size: break #JEIMEHIV/NT buffer size

buf = sock.recv(buffer_size)

return buf
b i — AN BRI KN N T buffer size I, U C 4 BRI R 52 BB E T .
T3 53] s et i 1R 8 P R P R AR 55 28 )T o
1. TCP ZF#EF
7t TCP % 1 F&J¥ (tep_client_chunks.py) 1, % P Il 851 sendall O J7 k6, JFiid
H & X1 recvall O 77 3B . recvall () J7 L0240 buffer_size #F TR BEE N 16 719, LAIGAE
S HR RN R . FR B g R 1B N B R R S AR 1) data H

#tcp _client chunks.py
import socket
import sys

def recvall(sock, buffer size=4096):
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buf = sock.recv(buffer size)

while buf: 5
yield buf gg
if len(ouf) < buffer size: break =
buf = sock.recv(buffer size) =

- =

%

#BJE#-—/> TCP socket gﬁ
sock = socket.socket(socket.AF INET, socket.SOCK STREAM) F

BT (socket) R B LSS #5 IEAE IR T % H (port) , B (IR45#% AL, 35 )

server host = 'localhost' #HRZ#31 TP Hikl

server port = 12345

server address = (server host, server port) # 1RG5 A A

print('connecting to {} port {}'.format(*server_addressx

sock.connect(server_address) IR RS- A ik

try:

#RALHAE

data =input ("TEMIAZERIENER: ")

print ("Sent: {}".format (data))

sock.sendall (data.encode ("utf-8"))

#EAEAT IR S5 A5 1 i [

data = b''

for buf in recvall(sock, 16): 363
data += buf;

print("%ﬁ%&@%&ﬁh {}".format (data.decode ("utf-8")))
finally:

print (" KPHIEET socket ")
sock.close()

2. TCP BRE£1EF

1t TCP 5545 #2 7 (tep_server_chunks.py) 1, Jrg5#8idit & XI1 recvall O J7 %8004 ik 15k
P5, fLheh recvall () J77EIN S 4L buffer size [FIFEA 16 5717 o Bl e fi b w41 ik data, 13T %E
XS connection 1 sendall () J7¥E K& IR ) .

#tcp server chunks.py
import socket
import sys

def recvall (sock, buffer_size=4096):
buf = sock.recv(buffer size)
while buf: B
yield buf
if len(buf) < buffer size: break
buf = sock.recv(buffer_size)

#0E#— TCP socket
sock = socket.socket(socket.AF_INET, socket.SOCK_STREAM)

#E B T2 port (M)
server host = 'localhost' #Eﬁﬂ&%%%ﬂqIPiﬂi&,b&mﬁ%ﬁ%serverihost = socket.gethostnameC
server port = 12345

server address = (server host, server port)
print (' RS MHIEFGG I () port {}'.format(*server address))
sock.bind(server address)

HHET ISR R
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sock.listen (1)

while True:
FAEA A
print (' &EfF—ANIERE ")
connection, client address = sock.accept()
try:
print ("#EBCKH", client address)
data = b'"' B
for buf in recvall(connection, 16):
data += buf;

print ("EUWHIEHE: (1. format (data.decode ("UTF-8")))
print ("R KBS
connection.sendall (data)
finally:
# K HIE B
connection.close()
sock.close()

3. BT TCP fRE B FIE PIERF
364 IR 13-3 Jim 4 B loSa i) TCP R4 S8AL R P AL RS AT, T (e Bl s e
Kl o 0P T BBl o v DU RT3 I N %

Bl #SiETE - O X
*RIES

TERFEHIE

cznflenflksnf

B 13-3 SRR CEEE i) TCP o5 a8 RE P A% R

13.2.4 TCP 5575 BEns (R

T F TCP RG24 R R L REIIRSS T — N ), RIS —ANK ERHE S, oAb - i ek
o HIEATAL RESHHEFMACEANE 1. R AR RS A8 T LAIE A (R AbEE 2 %
JUERE . ] LU 2 3RS multiprocessing 1] 26 %L process () A% AN — AN T T IHERE
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#tcp server process.py

import socket, sys, os, multiprocessing [
def worker(connection, client address): %
try: %;
print ("EHKH', client address) =

#EL N7 R A3k Rl =

chunk size= 16 #chunk size= 1024 2

while True: 2

try:

data = connection.recv(chunk_size)
if not data: break
print ("EHEWESE: (1. format (data)) #.decode("utf-8")))
print (" ¥EER REEIZ )
connection.sendall (data)
except:
break
finally:
connection.close ()

if name == " main ":
#OIEE—A TCP BT

sock = socket.socket(socket.AF_INET, socket.SOCK_STREAM)

I E LR T-H) port Gif ) 365

server host = '0.0.0.0'  #EYIRGH1 TP Hikik, MIMi34T server host = socket.gethostname ()
server port = 12345

server address = (server_host, server_port)
print (' RS MHIEFGG I () port {}'.format(*server address))
sock.bind(server address)

#IR T REE K
sock.listen(1)
while True:

print ("SR NER)
connection, client address = sock.accept ()

process = multiprocessing.Process (target=worker, args=(connection, clientgaddress,ﬁ
process.daemon = True

process.start ()

sock.close()

13.2.5 TCP JR55 75T (ZL4FD

REFANE P MO — L IR SRR 2 WAF R, U EBIRZn, XRTA
MBI, Bk, BAFIMEER “BRERMEERE” , B “Zf” B, WASANE g A
B ZE TR (CFRERFE) o AT DU L £ 2R AR ER threading ) Thread 28617 —> Thread ZEFixi %, G4
IXAN RN RIS T AL 13— N R R B R handler (), FEI T start ) J7356 5 85X AN 2

#tcp server thread.py
import socket,sys, os, threading

#2ER—~ TCP socket
sock = socket.socket(socket.AF INET, socket.SOCK STREAM)

¥R T EL TR port GigH)

server host = 'localhost' — #EWIRGEH1 P Hifik, MRS server host = socket.gethostname ()
server _port = 12345

server address = (server host, server port)
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print (' RSSA ML () port {}'.format(*server address))
sock.bind(server address)

#IR TSR K
sock.listen(1)
while True:
print ("&frANER")
connection, client address = sock.accept ()
def handler():
try:
print ("HERKH", client address)
# LN I SR Rk nl 2
chunk size= 16 #chunk size= 1024
while True: a
try:
data connection.recv(chunk_size)
if not data: break
print ("EHEWHEHE: (1", format (data))
print (" ¥R KILRIZ )
connection.sendall (data)
except:
break

366
finally:
HRIT RS

connection.close()
threading.Thread(target=handler) .start()

sock.close()

BRAL A Bl s KIF N, R 55438 T LU I 55 A — A2 (A2 AL BERR 2L notify () 1) [v]
AR SEEHEEFE R, WOE e A

#tcp server thread notify.py
import socket,sys,os, time, threading

#4EB— TCP socket
sock = socket.socket (socket.AF INET, socket.SOCK STREAM)

R E LT port Gi )

server host = 'localhost'  #BWARSSHHT) TP Hihik, MITERIS server host = socket.gethostname ()
server port = 12345

server address = (server host, server port)

print (" RESEEAIHBERIR T {} port {}'.format(*server address))

sock.bind(server address)

# T % T K
sock.listen(1)
while True:
print (' &R ANIER ")
connection, client address = sock.accept ()
def handler():
try:
print ("HERKH", client address)
# LN 7 SRR R [l
chunk size= 16 #chunk size= 1024
while True:
try:
data = connection.recv(chunk size)



if not data: break
print ("EHEWHEHE: (1", format (data))
print (" ¥R KILRIZ )
connection.sendall (data)
except:
break
finally:
# R PR

connection.close ()

def notify():
try:
while True:
time.sleep(5)
connection.sendall (" HE" .encode ("utf-8"))
except:
pass
finally:
#R MR
connection.close()
threading.Thread(target=handler) .start()

threading.Thread(target=notify) .start()
sock.close()

| 13.3 UDP BREZ#HREFMEFIZERF

A3 =

P E s 4k p (User Datagram Protoco, UDP) 5 TCP ) TAEJ7 XA . TCP S [ [l i i s,
REMEAA ORI A1 8s LA IE A A6 4 . UDP s [ [m) VB R PR SL, ANFR S 373 8E, K UDP £4%

SR U

UDP A5 JMBL F R BTG IR 2r (5 R AR REAE . IRFr %, UDP UL LI E kit
(K1, BEASHCAR A AR AEOT Ik, RS EEIR /N AT BRI (6 T TPv4, X
EATHRERAT 65 507 717, PN 65 535 AR b S brdlfe 5D o W R A b i Hedidi i1
KA, s B i 73 35 2 Bl A AOE MO it EEREAN R IR TR12 A 110 P et 1 21 2

B PRV o
FLT UDP (R g5 a0 ) Ry XU A5 R R an B 13-4 P
UDPHR 5 %%(Server) UDPZ% /*(Client)

l socket I
B PRIEEE,
R S5 sk

N 555 R K HH
& R

—

S

recvfrom

K 13-4 JLF UDP [MIIRSS %% F1 & F F2 5 B 0T I8 AR ok 72

13.3.1 UDP JR552sFE

UDP %5 ##2)% (udp_server.py) ] E 2D RAFH QIR ER T G he APLHHE

Hli . RIER:

N LY EES

&

\

Uy

=S

i

x

367
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#udp server.py
import socket
import time

host = '127.0.0.1' #8{host = 'localhost'
port = 12345
server address = (host, port)

O AN BN SR
sock = socket.socket(socket.AF_INET, socket.SOCK_DGRAM)
#4072 port (i)
sock.bind(server_address) #sock.bind (('localhost', 23456))
while True:
try:
print ("FAHE... )
data, addr = sock.recvfrom(4096)
data = data.decode('utf-8")
print C"VHECRHA ", addr)
print ("WEIMWEE: ', data)
sock.sendto(data.encode ("utf-8'), addr) #bytes(data, 'UTF-8'), addr)

368 except:
break

sock.close()

13.3.2 UDP % P

H1 UDP 4545 (11X il /& UDP %% ) A5 2240 Hiuhik
UDP % 7R (udp_client.py) i) EEOLROIR A ER PG SRR EE . O I+

#udp client.py
import socket

host = '127.0.0.1' #8host = 'localhost'

port = 12345

sock = socket.socket(socket.AF INET, socket.SOCK DGRAM)
server address = (host, port) #R S5 A tbil, AT S

while True:

try:
msg = input ("FIAKIEHE: ')
if not msg:

break

#sock.sendto(bytes(msg, 'utf-8'), server address) #IXEREURIFIAIEH T4
sock.sendto(msg.encode('utf-8'), server address) #IZRRAURIFIIEH I 1AL
data, addr = sock.recvfrom(4096)
data = data.decode('utf-8")
print CAHHNVEE ", data)

except:
break

sock.close()

WP 13-5 FioRA&EI181T UDP 45 s F e AR ) R 1



BN s5<$3IST4F - python udp_client.py -

N

13-5 UDP &8 F /7 RIE - fe )y

13.4 socketserver

i #

13.4.1 socketserver fit
Python 7F socket #ERILRE FHEAE T 8 581 socketserver ARBR, 1] DAAH 4% AR 45 25 1K) 4 5 5

o

AR AT DU A (R R 55452

socketserver. TCPServer (serveraddress, RequestHandlerClass, bindand _activate=True)
socketserver.UDPServer (serveraddress, RequestHandlerClass, bindand_activate=True)

socketserver.UnixStreamServer (serveraddress, RequestHandlerClass, bindand_activate=True)
socketserver.UnixDatagramServer (serveraddress, RequestHandlerClass, bindand_activate=True)

Hrr, FEMWAZEAT Unix 288 FH A2 Unix 38717 socket) «

KDY T [P AL B 2535 sk O —MEREBESE, A ReEcE BN —AMEK) o Wi —
AN R T BRI T A RS R, DU G gt P () g R B e Rk b B . T LA ForkingMixIn 1
ThreadingMixIn XA SR 04T
G — MRS AP BRI .

(1) 7iiE it 4k 7 BaseRequestHandler 28 FF78 i L handle O 77RO “iGRAGFEZREL” o
handle () JjVEHF AL BRAE A 753K o
(2) DA — MRS 48, I ) HoAR s Il 25 2% B b R SRACSRFE P26 . f AT with 4]
rp g IR 55 2%
(3) W R4S 23 X % 1) handle_request () J774E% server forever () J7 VAR B —AN k2 MG K

(4) W H server_close () 75k KBRS BRIECAEH T with i54))

13.4.2 socketserver. TCPServer

NN ST TCPServer %S a4 FR AR5«

import socketserver

class MyTCPHandler (socketserver.BaseRequestHandler) :

def handle(self):

#self.request AIERE|E it TCP BT
self.data = self.request.recv(1024).strip()
print("{} wrote:".format(self.client address[0]))

print (self.data)

45 [V (1 B8R S B RN 5 - Bk [ 7
self.request.sendall (self.data.upper())

if name == " main ":

HOST,

"w.

PORT = "localhost",

9999
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#OIEEIRS A4S, 48%EH localhost LI 9999

with socketserver.TCPServer ((HOST, PORT), MyTCPHandler) as server:
#Activate the server; this will keep running until you
#interrupt the program with Ctrl-C
server.serve forever()

XL B &R (an TCP) , S S — MR AL EEES S (socketserver. StreamRequestHandler)
ESCCURAHIEREE ", e AR R SO LR AR A A I R
class MyTCPHandler(socketserver.StreamRequestHandler) :
def handle(self):

#self.rfile JtHACBLAR QI MISMICLFIIX S

# M LMEH readline O 8% recv ()

self.data = self.rfile.readline().strip()

print ("{} E#WE:". format(self.client address([0]))

print (self.data)

#EFE, self.wfile &—MIMICAMINE, HTRISHIE SR i

self.wfile.write(self.data.upper())
AR PP AN [A] 2 A T2 AN EERE P ) readline O X Z K recv (), BHEI'eB AT
Rk, TS — SRR A ) B reey O Y HIREAGER [T A2 PR — sendall O 1 2548 o
370 & R A AT RN Z T R 2 — 1

import socket

import sys

HOST, PORT = "localhost", 9999

data = input CESAKRIEMEE: ') #" ".join(sys.argv[l:]) #2R A AT A

#OIHE— AT (socket) W5 (SOCK _STREAM ik /T/& TCP socket)
with socket.socket(socket.AF INET, socket.SOCK STREAM) as sock:
R BN ST ST R AL Kt
sock.connect((HOST, PORT))
sock.sendall (bytes(data + "\n", "utf-8"))
FAIRS R, R RMIER: (with RS ABIRHIER)

received = str(sock.recv(1024), "utf-8")

print ("KIEHHE {}".format (data))
print ("EIRMEE: (1" . format (received))

13.4.3 socketserver.UDPServer
LR 2 —AMa . 25T UDPServer 45 25 RE A

import socketserver
class MyUDPHandler (socketserver.BaseRequestHandler) :

def handle(self):
data = self.request[0].strip()

socket = self.request[1l]
print("{} wrote:".format(self.clientiaddress[O]ﬁ
print (data)

socket.sendto(data.upper(), self.client_address)

if name == " main ":
HOST, PORT = "localhost", 9999
with socketserver.UDPServer((HOST, PORT), MyUDPHandler) as server:

server.serve forever()

R ACRATIAR A LU (0 —H:
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import socket
import sys

HOST, PORT = "localhost", 9999
sock = socket.socket(socket.AF INET, socket.SOCK DGRAM)
data = input ("IERIAKZEESE: 1)

#UDP AN EE IR .

#A 5, HIEET sendto () FE AL BT
#sock.sendto(bytes(data + "\n", "utf-8"), (HOST, PORT))
sock.sendto(data.encode("utf—S"), (HOST, PORT))
received = sock.recv(1024).decode ("utf-8")

print ("R IEHHR {}".format (data))
print ("HIEGE: ()}". format (received))

gt

I y==]

AENBEHZ R, O TR,

BB F AR 6 A A A F= Python #9848 F 423k socket.
B & e EHE) TCP IR BAE P A5,
b B R A IR A2

M523 % A2 e % AR HH AR R .

4B Fik 450y UDP R4G-BREF 125,

13 &=

JA F.5 B 69483 socketserver P 49 socket IR 4-28 %, 4o TCPServer #2= UDPServer, %45 £4&

FIRSE.

\

&
&

it

K

WO e\

371



%514 35 Internet W H9afe

Python $2ftZ AN A LLY5 ] Internet 1AL FH 2% WS ACER (F) ,  TXEERbith (4) A iR K 22 2R o
B RSN socket AL,

http #5405 £ N 4L FE HTTP (HyperText Transfer Protocol, 8 SC A A% Hi tp i) 4% B (i
http.client. http.server. http.cookies. http.cookiejar 2) o HTTP &% I U 2% A1 IR 5525 2 1) 328 i v
(F= T URL 1) BE5H SR AZE5 S0 I 28 sl G - 00 B 25 ) R 452 1% — > GET 8l POST 53K,
i S A I REAT S AR

urllib BEYGRHEET http BRI R 2HE L, S5 T HTTP N4k URL HdlsiLifg, URL (5%
WOEAIAT) & B EFFE URL A% cUbRER 2 itk . v LA URL Fon— Ml B Hisi.
SCPFEETRI L, s i LIRS A0 Y2 L A T ik

smtplib BIRALILEL T SMTP (faf BB AL R EML) K% email [IhEE. smtplib #ibksE LT —4
SMTP % )i o3 10 %, wlRE A A 3% BTz 4T SMTP 8 ESMTP Wi Wr 5347 #4277 1) Internet 11
HHL.

poplib FALRALHLILT POP3 (HBJm FRSLER 3 W) % o i, izsethog LT —> POP3 28, ‘&i&f
3¢ 75 POP3 454 fidss, HSIL T RFC 1939 e XHist, T ISCpuip .

imaplib BEEREEME IMAPA (PRIRE W5 B U7 8l B30 % P i, 2 TRl AR sl e e
T =/, IMAP4. IMAP4 SSL fil IMAP4 stream, ‘B AI1E% T 5 IMAP4 R4S 28 (&R, JF9eEl T
RFC 2060 152 S IMAP4rev1 2 i WS (K16 4 o

FH % Internet N FHEA 411 2 Fhttps://docs.python.org/3/library/internet.html .

NI BAFT I URL BEY5 1 urllib AT AL BB (1) smtplib. poplib. imaplib % Internet
I3 FH i A — AN i R A

[N 14.1  urllib Rk

urllib &4t T —R 5 THE URL 1JZhfg. BN, urllib (1) request i3 n] LUl T urlopen %%
URL W%

14.1.1 Get if§R
1] R £ urlopen () f%3—> URL FhE, BIAIE—A> Get 153K, JFaR[al— N XA -

import urllib.request

response = urllib.request.urlopen('http://python.org/")
html = response.read()

A html FATHE S S T IR AN html B 0T A 2. B%L urlopen O AR 4 S ) URL
(IR IUAN [F3R [EAS [ 2R Py B0 ¢, 3 [ ) G 3 s S ik DL T 7 vk
® info(): &Il URL AR CEIE .
® getcode () : R[] hitp MRS, WK URL A2 http URL, JUJIR[H] None.
® geturl): JR[H[iFKIK URL.
® if HTTPResponse RAEHRHATERAENT77%, Wiread )+ readline () + readlines ()« fileno ()
close () 5.
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pK %5 urlopen () 3R [1] {1 3455 & response Y response.headers 32 1 1 info () 3 [7] {1 i 45 B —FF:
PITeE (FRAMINLD . it

#print("headers:",response.headers)
print ("info:", response.info())

i -

info: Server: nginx

Content-Type: text/html; charset=utf-8
X-Frame-Options: DENY

Via: 1.1 vegur

Via: 1.1 varnish

Content-Length: 48903

Accept-Ranges: bytes

Date: Sat, 07 Sep 2019 03:20:19 GMT

response A& —MA[IEAS G, vl LUEACH TS ) AH Y. N 2B —AT . il

with urllib.request.urlopen('http://python.org/') as response:

print (response.headers) 4T BRI 3k
for line in response:
line = line.decode('utf-8") NG FTIRARRG N AT
if 'Events' in line or 'News' in line: #E RS O INAT
print(line)

AR A LK) URL &y “http:/python.org/” FIM N S AL I8 7 Events B¢ News K47 o

<link rel="alternate" type="application/rss+xml" title="Python Software
Foundation News"
href="https://feeds.feedburner.com/PythonSoftwareFoundationNews">
<a href="/blogs/" title="News from around the Python world"
class="">News</a>

A LE) GLY )17 K e A — Lo, R R B R N R O v LUK RS D
P URL WSS T . Ak, BB A o g IRk 25 2% o] LU A 05 5 (gt UTF-8 #475F
), T2 H] urllib.parse BEHCH R 2L urlencode () X ZdE 4 .

B, RS H O hwdong Flgw L utf-8 A M K15 R -

url = "https://www.baidu.com/s?"

params = {'wd': 'hwdong', 'ie': 'utf-8'}

query string = urllib.parse.urlencode( params )

print (url+query string)

with urllib.request.urlopen( url+query string ) as response:
response text = response.read()
print( response text )

Hrp, RS wdRR Y, e &R,
14.1.2 Post ik

Get TR TRRIRSS 22 10T, Post 153K 17 ik 55 a5 AL AR B[R] 1 QU A SR e 25 2 Bt
FAERIPENHE L e KIE Post TR AT, (A LR A K g i eI 2545 T LLURGRI 745 A3 BV
urllib.parse FEHH ) KL urlencode O X EdlEdifid. H Get 1K AL, Post 1 SRAIE R EHE LA
N AR S B 1445 urlopen O ). 4140

import urllib.parse
import urllib.request
url = 'https://www.baidu.com/s?'

R4y I Eeuel|

373



374

Python 3 M T2k

values = {'wd': 'hwdong', 'ie': 'utf-8'}
data = urllib.parse.urlencode(values)
data = data.encode('utf-8') # data should be bytes
with urllib.request.urlopen(url, data) as response:
response text = response.read()
print( response text )

14.1.3 Request X} %

Al LUK URL RS 36 (1 20 95 30 o B8 %5 urlib.request. Request ) F0258—4> Request X % 4L i 45
urlopen () 55 K%L
¥ —~ Request X %

urllib.request.Request (url, data=None, headers={}, origin req host=None,
unverifiable=False, method=None)

Hrp, url Z20iESH, HAWAE A ESE; data 207 H ARIEE; headers s HTTP 3k
origin_req_host s&i# 3K # 1 EHIHAE; method FRTERM T, W Get. Post. Put. Delete 55
X B Post 13K, AT LICR T A T 4 -
import urllib.parse
import urllib.request
url = 'https://www.baidu.com/s?"'
values = {'wd': 'hwdong', 'ie': 'utf-8'}
data = urllib.parse.urlencode(values)
data = data.encode('utf-8') # data should be bytes
req = urllib.request.Request(url, data)
with urllib.request.urlopen(req) as response:
response_text = response.read()
print( response text )

A7 L3t B 1 ARSI SR AR S RO REAT T — Se S IR B, 4 T e F 80X e URL %t
U, TR ARG SR 2 HTTP SR In—2805 5, AN TPRE R SR D2kl B e (Wididtl iPhone 8) %
TESRAANZ DR B, T AR A A Dl e Fl il i a1 SR A 375 3K

import urllib.request

url = "http://pyton.org/"

headers = {
'User—Agent‘:'Mozilla/8.0(iPhone;CPUiPhoneOS8_OlikeMacOSX)AppleWebKit/
536.26 (KHTML, like Gecko) Version/8.0 Mobile/10A5376e Safari/8536.25'

}

request = urllib.request.Request (url=url, headers=headers)

response = urllib.request.urlopen(request)

print (response.read() .decode ("utf-8"))

W] LA 56 H URL Hi&E—> Request X%, 4SR5 ] Request (1 5L IndLAth s B filn:

from urllib import request
req = request.Request('http://python.org/")
req.add_header('User—Agent’, 'Mozilla/8.0 (iPhone; CPU iPhone 0S 8 0 like Mac
0S X) AppleWebKit/536.26 (KHTML, like Gecko) Version/8.0 Mobile/10A5376e
Safari/8536.25")
with request.urlopen(req) as f:

print('Status:', f.status, f.reason)

for k, v in f.getheaders():

print("$s: %s' % (k, v))
print('Data:', f.read().decode('utf-8'))
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TN T A AT R R S TR AR
from urllib import request, parse
username = input C"EAFHSZWFHS: )
passwd = input ("HIAZEG: ')
login data = parse.urlencode([
(*username', username),

R4y I Eeuel|

("password', passwd),
("entry', 'mweibo'),
(‘client id', '"),
(*savestate', '1'),
("e@”, "),
("pagerefer', 'https://passport.weibo.cn/signin/welcome?entry=mweibo&r=
http$3A%2F%2Fm.weibo.cn%2F ")
1)

req = request.Request('https://passport.weibo.cn/sso/login')

req.add header('Origin', 'https://passport.weibo.cn')

req.add_header('User—Agent’, 'Mozilla/8.0 (iPhone; CPU iPhone 0S 8 0 like Mac

0S X) AppleWebKit/536.26 (KHTML, like Gecko) Version/8.0 Mobile/10A5376e
Safari/8536.25") 375
req.add header('Referer', 'https://passport.weibo.cn/signin/login?entry=
mweibos&res=wel swm=3349&r=http$3A%2F%2Fm.weibo.cn%$2F")

with request.urlopen(req, data=loginﬁdata.encode('utf—S')) as f:
print ('Status:', f.status, f.reason)
for k, v in f.getheaders():
print('$s: %s' % (k, v))
print ('Data:', f.read().decode('utf-8"))
IRIFI) retcode MHMHR NG, W “retcode:50011015” FoREE R, AS[H] W9 3k 1) 25
SEI R I R AN, o 6 SR R A Y sl 5 Y A A DGR

14.1.4  fCPRR 55 23

W R 1P TCH[A]— AN WYt b iRy R 0T, D202 D il FiR 25 4 Bt i o ff R 790, kAR AR
S5 BSR4 SO VU O T AR, 92115 opener 1 handler KK, AR,
F—/~M handler JR4: H ) ProxyHandler 22X %441 —A™ opener X%, Ff40%51X /™ opener X% :

import urllib.request

url = "http://python.org/"
headers = {
'User-Agent': 'Mozilla/8.0 (iPhone; CPU iPhone OS 8 0 like Mac OS X)

AppleWebKit/536.26 (KHTML, like Gecko) Version/8.0 Mobile/10A5376e
Safari/8536.25"
}

#OE— A REE B proxy handler X%

proxy handler = urllib.request.ProxyHandler ({
'http': 'web-proxy.com:8080"',
'https': 'web-proxy.com:8080"

1)

opener = urllib.request.build_opener(proxy_handler) #4401 —> opener X%
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urllib.request.install opener(opener) #2%%% opener X%

request = urllib.request.Request (url=url, headers=headers)
response = urllib.request.urlopen(request)
print (response.read() .decode ("utf-8"))

F 2L — AT R REIR S5

14.1.5 B3 UE

A IR R T BOG SR IR f A RE VT 1), PR 2E61) i —> HTTPPasswordMgrWithDefaultRealm 2 ]
W%, FHIEA SR E#E— HTTPBasicAuthHandler %%, #XJ5Hp&%L build opener () il —A>
opener X%, i opener [F1ER%L open () Kt 3K

import urllib.request

url = "http://tieba.baidu.com/"
user = 'user'
password = 'password'

pwdmgr = urllib.request.HTTPPasswordMgrWithDefaultRealm()
pwdmgr.add_password(None, url, user, password)

auth handler = urllib.request.HTTPBasicAuthHandler (pwdmgr)
opener = urllib.request.buildiopener(authihandler)
response = opener.open (url)

print (response.read() .decode('utf-8"))

14.1.6 Mg H

JITIEI “MZR IR Rl urllib HIE URL MG ThRE. A0 RI7E R Y as4i A URL M4Ik+T T
PIOT—FE, TRHRE AR A& Get BY Post 13K T HOXLSHd, AR08 50 A AT 20T
UL re BEHLRIEMIFRGAAREILAC, S B BRI . BN I TN 7 AT SUAh ) URL
B, Pl T DIAREE R 20X 4 URL B KU 08, IR rT LA 280 B QUG A 2

1w v 10 (CHE iy 5 ST N CX20 Q- AR Sl<i9] 3 D g g g/ i 1A 8 (3
BUR BT, n “ahig” , FEA-REARSE [ R R (45 RIS O & R (KB, RS RX S )

from urllib.request import urlopen
from urllib.request import urlretrieve
from urllib.request import URLError
from urllib import request

import urllib

import json

import re

def extract(text, subl, sub2):
return text.split(subl, 1)[-1].split(sub2, 1)[0]

word = input("Input key word: ")

word=urllib.parse.quote (word)

url = ''.join(["https://images.baidu.com/search/flip?tn=baiduimages&ie=utf-8sword=",
word, "&ct=201326592&ic=0&1m=-1&width=gheight=gv=F£1lip"])

headers = {'User-Agent': 'User-Agent:Mozilla/5.0'}
req = request.Request(url, headers=headers)
data = urlopen(req)
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charset=data.info() .get content charset()
html = data.read()

encoding = extract(str(html).lower(), 'charset=', '"')
print ('-"%50)

print ( "Encoding type = %s" $ encoding )

print ('-'%50)

R4y I Eeuel|

html = html.decode (encoding)
#data.close()

#reg = r'src="(.+2\.jpg) "’
imglist = re.findall('"objURL":"(.*?)","', html, re.S)

for x, imgurl in enumerate(imglist):
print (imgurl)
try:
urlretrieve(imgurl, "%$s.jpg" % x)
except URLError as e:
if e.code == 404:
print ("4 0 4")
else: 377

)

print ("%s" % e)
continue

AR, AR “Bhig” SR ITHAICHAHN M R, I CRAr BIREI8AT H % B

Input key word: g

http://picl.lépic.com/00/49/83/16pic 4983642 b.]jpg
http://pic2.1l6pic.com/00/32/58/16pic 3258676 b.jpg
http://imgsrc.baidu.com/imgad/pic/item/38dbb6£d5266d016e40£f4dfc9d2bd40734fa
35d4.jpg
http://imgsrc.baidu.com/imgad/pic/item/5d6034a85edf8dbl1621da2b00323dd54564e
7437.3p9g

http://pic3.16pic.com/00/04/57/16pic 457847 b.jpg
http://pic2.16pic.com/00/04/39/16pic 439069 b.jpg
http://pic2.16pic.com/00/32/64/16pic 3264151 b.jpg
http://picl7.nipic.com/20111108/8687258 133750475000 2.jpg

E 14.2 email

14.2.1 smtplib Fibk

email J&—AN PRS2 AE FH FECFIAE PR, Python MUARHEZETPELE T &1L, BallcRfE
fit email 71 & MBEHR, Torfr, smiplib BEER 61 ST AT SMTP M1 Al 25 2% 045, FI T R34 B4+ - SMTP (Simple
Mail Transfer Protocol) & — ™ & A& M AT R LE M ik 55 28 A ISP R p s o

H smitplib B[] SMTP x5 A ik — MR FE 20 =20 Gl —> SMTP X% A& 5%
SMTP H%5#%; 14 sendmail () J5 ¥ K IEHRL-

1. €IEFE—/ SMTP &

B4 SMTP %J G [ iE7Ek N«
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import smtplib
smtpObj = smtplib.SMTP( [host [, port [, local hostname]]] )

b, 240 host j2izdT SMTP &1 ENLA, BEr L 1P Huhk, ] DUE44,
smtp.gmail.com. N EZSEL port J& MBFIRSS A% FI VT om 11, ERIAJE 25, WIER SMTP IR 5525 18 A% 1
PRI A H L 28 3247, AT LUK local hostname ¥ & A localhost.

2. INIEEFE SMTP R85

W, SMTP JR&Sws i Z28 k IiE, JH gl 5w B TN . ik, FHEEeRiE
EFE5 (8L SMTP X4 H SMTP (1) echo () 7772) » ARAE MRS 2HR I B, PR 2 28 5%
K45 5%, DAMSETE ] STARTTLS WStz &, .

smtp.ehlo()

if smtp.has extn('STARTTLS') : #UIHLH % STARTTLS HN%
#7752 SMTP XS A3l STARTTLS 0¥, FF I echo () Ji %1 SMTP iks5 %
smtp.starttls()

smtp.ehlo()
else:

pass #IAHATEAM
if smtp.has_extn('AUTH’):
378 #HENER R

smtp.login(senderiemail, password)

else:
LN NI
AR echo O) J7LIR M5 BT EE00 UE G, R 2400 B4 SMTP X4 SMTP [
login () 777585 SMTP k4545, login O 75 RE a0 F
smtp.login(sender_email, password)
Hrh, 24l sender_email & KILF 1] email IK'5 44, 24 password x& email 5585k (5 1)
SMTP i Z46 A AU 3L Bk SMTP JIR554%) -
3. f$/ sendmail () 7774 & X mB 1
sendmail () J7VEREVERS 2«
SMTP.sendmail (from addr, to addrs, msg, mail options=(), rcpt options=())
EANTHE = AR S HUE: S5 from addr & RIEHMH; S50 to_addrs JEHEWCH I S
K msg SEMEPFRI N A GHED .
TN AR A email BT (SRR ISR 40 B EL IE (R IR S5 25 FIBAE 42) -

import smtplib

sender = 'from@somedomain.com' # R IEH MEFE
receivers = ['to@somedomain.com'] R T AE
HHBH B message: A& R SLATHRAE P 25

message = """From: From Person <from@somedomain.com>

To: To Person <to@somedomain.com>
Subject: SMTP email ¥Rl

XHIHE email MHEARANZ.

non

try:
smtpObj = smtplib.SMTP('localhost')
smtpObj.sendmail (sender, receivers, message)
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print ("HINKIET email™)
except Exception:
print ("f5iR: ARERIE email")
4. HiEmE
SSL Fll TLS B A2 W38 A5 WUy 2 [A) (A5 W 18 AT I RdR e Wil . TLS A& SSL gk, i
WIXWAAE I, BRIEF 2R e R e IR A . STARTTLS A&K— AN 22 4 R A N (1) 38
{5 M IE R — I 25 1) SSL/TLS JWIE PN, STARTTLS HHAd It s WS g vl AE TLS ]
PLi& SSL. smtplib.SMTP_SSL Il # ] SMTP % G A7 (1) —/KH] SSL/TLS R0 R £
smtplib.SMTP QK] SMTP X G AL 1) — N AKH] SSL/TLS AN IRl A, %0
JEARNNEE HA A0S, (H AR AT LI SMTP %% H SMTP (1] starttls () J7 V2K Hof B —
AR SSL/TLS [RI s 3 JE 1) 2 AT 1
NS B R B 2% SMTP IS U Python £UAY .

import smtplib
from email.mime.text import MIMEText

#1. QA sMTP X%

USE_SSL = True #SMTP_SSL 2 I H) SMTP

smtp host = "smtp.zoho.com"

smtp_port = 587 #zoho [¥] SMTP i I 1, BRIA SMTP ¥l 1) 25, SMTP_SSL Uil & 465
smtp = None #SMTP K%

if not USE SSL:

smtp_port = 587 #zoho [1) SMTP AR Z5#% i I

smtp = smtplib.SMTP(smtp_host, smtp_port,timeout:30)

#IERE sMTP IBFFAR S5 , di L ER AL 25

#smtplib.SMTP('localhost') #E v sMTP MRS ite K%k B CbLE
else:

smtp port = 465

smtp = smtplib.SMTP_SSL(smtp_host, smtp_port,timeout=30)

#2. KA SMTP RG24 R ZINIEE %

smtp.ehlo()

if smtp.has extn('STARTTLS'):
print (' (starting TLS) ')
smtp.starttls()
smtp.ehlo()

elses
print (" (no STARTTLS)')
#3. 8%
8 SORIEIITE R RIEFE . Hls . B Es by
sender = 'xuepro@zoho.com' #RIEFH
pwd = 'password' #pwd = '"EEMEE R
receivers = 'receriver@gmail.com' #HZNE SR

if smtp.has_extn('AUTH'):
print (' (logging in) ')
smtp.login(sender, pwd)
else:

print (" CEAUAIEE ) ')

R4y I Eeuel|
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#4 . F sendmail () F7ikki%H

#HEBNE: i MIMEText #IERF& SMTP HMHYIK header K body I B
content = 'hi,how are you ?'

msg = MIMEText(content,_subtype='plain',_charset='utf—8@

msg["Subject"] = "Hello"
msg["From"] = sender
msg["To"] = receivers

smtp.sendmail(sender, receivers, msg.as_stringO) # K% A4
smtp.quit ()
vt

(no STARTTLS)
(logging in)
(221, b'mx.zohomail.com closing connection')

@ ==
g IR

%% STMP H[48E BRI AT R, B FLIZAEBOR, “HBARA”
14.2.2  WHURAR B S F:

WS AN, POP3 (Post Office Protocol-Version 3, s B i AS 3) F1 IMAP (Internet
Message Access Protocol, H.IK M SIS , XA BSCGHS rT AR«

POP3 AVFAE LT B2 i B BURSS 28 EHBAT, (HR A3 s R AE (sl IR
PRid A A SO BIIRSS 4% o B, i e s R sz R iR, MRAR AR 55 i ERE R R s A
FEBAT MR -

1M IMAP $2 Il 55 45 55 W02 g TR AR I, 25 7 i IR B AE A o IR IR B R 45 4% b, 0T R
PEEATIOERAE, RS & LI 2B N BN PE . IMAP S A R4 200 Y0 Th e W] LAAE 2 7 A5 B 13
SEFTE MR RIA I A] . RPN K/NEE R P S N oe . 4, IMAP St
S HE T A B4 A B IS U5 ) BT HEPE . IMAP 3844 14 T 7o ok B A A EE RN T SE 4RSS, 1
POP3 8 5y Z M AF sl 20 U AR A (R AT o 040, IS5 28 0T M4 L ORBE — s I Ta], R i (a5t 2

H IR BT o

IMAP [R3CHF POP AT DhRest, ICSCHRFLL T Dhfe: 2B SOt (BCrrAs . R iad . Bl
feeeeee) s 7E IMAP R4 2% LHEATHRIC, W1 Seen. Replied. Read. Deleted; 7F 2% #s ) 3043 2 ]
HIAF B S

imaplib BLEEAE T 5 IMAP RS- #5015 1% 7 I RESEI . IMAP 5 X T — RIS 2RS4
()i A FIAL [P (P Y. o K 223005 RSS2 A5 (R A 2828 IS IMAP4 0 G kg2 ik, %
T IMAP #pi¥{ n] 2% RFC 3501 Fr#fk.

H AR AR BAS B R4S 253845 IMAP4 25, 8B SC) socket 15 JIR45 4l
IMAP4SSL 25, {fiff] SSL &% LN s ; IMAP4stream 25, i Fi AN iy 2 IR bR vESa N bR fE
Hrhe N BIET] IMAP4 SSL, {HILABZE AP AE T J7 7252 8800

1. HBERILAER

TEREAE IMAP B RSS2 L IR A AR 4 S (Message) » T[] WS Y FI g — K, IXSUHRLE (15 B
B AN R P SCAEIE (F3CF2) »  IXBe SR ST AR mailbox (IRAE) o 76 FTHIMAUAH,
MR- FI9H B (Message) Je: [A]— Mt IRHT. SCfEdk. H g i —MgS .
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2. EEMRSEE
PR Dy R I 55 4 (A

import imaplib

hostname = 'imap.zoho.com'

#hostname = 'imap.qgg.com' #imap.zoho.com'

connection = imaplib.IMAP4 SSL(host=hostname) #,port=imaplib.IMAP4 SSL PORT)
#ERIK S

username = 'xuepro@zoho.com'

password = 'apassword'

try:

R4y I Eeuel|

connection.login(username, password)
except Exception as err:

print ("ERROR: ', err)

F4% ] IMAP X POP3 ], XUEFRS%, FHH /8 IMAP X POP3 %4k, EAHF%RALE
EF RS,

3. ERMFICHFETIE

T3 IMAP4_SSL (1 list O) 1772 0] EASRAS B4R ik 55 2% T mailbox (HEFE) #1136 -

import pprint
typ, data = connection.list()

381

print ('Response code:', typ)
print ('Response: ")
pprint.pprint (data)

i
Response code: OK
Response:
[b' (\\HasChildren) "/" "INBOX"',
b' (\\Noinferiors \\Drafts) "/" "Drafts"',
b' (\\Noinferiors) "/" "Templates"',
b' (\\Noinferiors \\Sent) "/" "Sent"',
b' (\\Noinferiors \\Junk) "/" "Spam"',
b' (\\HasNoChildren \\Trash) "/" "Trash"',
b' (\\HasNoChildren) "/" "Notification"',
b' (\\HasNoChildren) "/" "NewsLetter"',
b' (\\HasNoChildren) "/" "INBOX/Friends"',
b' (\\HasNoChildren) "/" "INBOX/Business"']

MR [AI list AR TCFR 7R — A mailbox (MRAE) ST, TTRBERRE 7 FRFT AL 7 = AN
vo 40, (\HasNoChildren \Trash) "/" "Trash" %5 — 73t —Jcdl, BEHIHZXAS mailbox (HBAT) SCAFI
VWA 302 (\HasNoChildren) , HiX™ mailbox +& Trash (37 3%) (\Trash) ; 28 —#B 2 — e B85
BEAT/s o5 =43 7EIXA™ mailbox (1447 (Trash)

AT LA 5 — A R BUAHTREAS Tist TCER AR =AM

import re
FIENHIL ) 2P 45 3 Mrd A4 5 flags. delimiter. name
list response pattern = re.compile (

r'\((?P<flags>.*?)\) "(?P<delimiter>.%*)" (?P<name>.*)"'

)
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def parse list response(line):
match = list response pattern.match(line.decode('utf-8"))
flags, delimiter, mailbox name = match.groups ()
mailbox name = mailbox name.strip('"')
return (flags, delimiter, mailbox name)

for line in data:
print ('Server response:', line)
flags, delimiter, mailbox name = parse list response(line)
print ('Parsed response:', (flags, delimiter, mailbox name))

vt
Server response: b'(\\HasChildren) "/" "INBOX"'
Parsed response: ('\\HasChildren', '/', 'INBOX')
Server response: b'(\\Noinferiors \\Drafts) "/" "Drafts"'
Parsed response: ('\\Noinferiors \\Drafts', '/', 'Drafts')
Server response: b'(\\Noinferiors) "/" "Templates"'
Parsed response: ('\\Noinferiors', '/', 'Templates')
Server response: b'(\\Noinferiors \\Sent) "/" "Sent"'
Parsed response: ('\\Noinferiors \\Sent', '/', 'Sent')
382 Server response: b'(\\Noinferiors \\Junk) "/" "Spam"'
Parsed response: ('\\Noinferiors \\Junk', '/', 'Spam')
Server response: b'(\\HasNoChildren \\Trash) "/" "Trash"'
Parsed response: ('\\HasNoChildren \\Trash', '/', 'Trash')
Server response: b'(\\HasNoChildren) "/" "Notification"'
Parsed response: ('\\HasNoChildren', '/', 'Notification')
Server response: b'(\\HasNoChildren) "/" "NewsLetter"'
Parsed response: ('\\HasNoChildren', '/', 'NewsLetter')
Server response: b'(\\HasNoChildren) "/" "INBOX/Friends"'
Parsed response: ('\\HasNoChildren', '/', 'INBOX/Friends')
Server response: b'(\\HasNoChildren) "/" "INBOX/Business"'
Parsed response: ('\\HasNoChildren', '/', 'INBOX/Business')
list O) J7 TG A «

IMAP4.list(self, directory='""', pattern='%*")

Mo, %7755 45 H 5% (directory) FHULHCH A i pattern (1741 mailbox (HF4E) . Directory 15k
WMEAZTZ R H 3%, pattern BRIAVCHATf{E .

filhn, R AL INBOX 3X A mailbox (HIAH) SCH R I ¥ 3%, Bl Friends §3C
3¢ ("INBOX/Friends")

import pprint
typ, data = connection.list(directory="'INBOX'")
print ('Response code:', typ)
for line in data:
print (1ine)
Response code: OK
b' (\\HasNoChildren) "/" "INBOX/Friends"'
b' (\\HasNoChildren) "/" "INBOX/Business"'

WAl L pattern 2%, F]T-7E directory 1 &k VCHC )T mailbox (HFFE) SCAFE .

import pprint

typ, data = connection.list(directory='INBOX',pattern='*ri*")
print ('Response code:', typ)

for line in data:



print(line)

vt -
Response code: OK
b' (\\HasNoChildren) "/" "INBOX/Friends"'

AR ERANER 2 H S I WAEAR SR A RV RC R SO (A -
import pprint
typ, data = connection.list(pattern='*Trash*')
print ('Response code:', typ)
for line in data:
print(line)

vt -
Response code: OK
b' (\\HasNoChildren \\Trash) "/" "Trash"'

4. ERFEN RN

14 =

A LU status O J7 kA —MIBAESCEFIARAS . I3 14-1 Frop i Fer i) — SS AR A 4 A S 0

oY

o
F 141 EHFERSRHHEX

£ # E
MESSAGES HEAE SO R H
RECENT HA7\Recent (53 Ak (17 B2 H
UIDNEXT B FE)F —ANE—FR R FFE
UIDVALIDITY IRAE (1 A — AR AR R
UNSEEN ANHA\Seen (1) br& M B H

LUK RS 5 2B B TT s MBS B R4 status O) 7k

for line in data:

flags, delimiter, mailbox = parse_list_response(line)

print ('Mailbox:', mailbox)
status = connection.status(
"miynr format (mailbox),

' (MESSAGES RECENT UIDNEXT UIDVALIDITY UNSEEN)',

)

print(status)

fath -

Mailbox: Trash

("OK', [b'"Trash" (MESSAGES 1 RECENT 1 UNSEEN 1 UIDNEXT 6 UIDVALIDITY 1)'])

PAEFERPREIE A tuple X5, S AMEDEMINA, SRJ5 MRS AR IR K5 B list. JL
H— D ICFR MBSO (mailbox) 47, A tuple X%, XA tuple %Gt —SBIRAZAT L2 fH.

5. EE— ERFE

X IS PR S AR Y I e A Clni PEAR) » AR iR AE . IMAP JEBGE MR
SNER, MIEFRAIBRT)S, SRS MBI EE R — B XANEAE, BELENESE T 550N

o il

typ, data = connection.select('Trash')
print (typ, data)
num msgs = int(datal0])

R4y I Eeuel|
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print ('There are {} messages in Trash'.format(num msgs))
vt -

OK [b'1l']

There are 1 messages in Trash

Wi 82 A5 S R 4 3K AS SRR B H
6. $RERM

EEE TGS, el DUEIE search () Vi8R g4, EVRA&ZCAn R .

IMAP4.search(charset, criterion([, ...])

FHANSHIRE R K charset (FAFFEE) , BRIME None, RonARE T4, Jalis/bm—

A criterion R 4&AF U0, “ALL” RoRFTERIEE, “ (SUBJECT "he") ” %mﬁi%ﬂ*?ﬁi?ﬁ"he"c
PEAIE BiE 5% RFC 3501 fnifk.

GITEIR AR R A5 RS LR B IR AE R id K5 S . Billn.

typ, msg_ids = connection.search(None, 'ALL')
print ("Trash', typ, msg_ids)

fath -

384 Trash OK [b'l']

7. FRENEREAE
HI LA fetch O J5vERIC— NI 73 (parts) »  1H2k& X0 T

IMAP4.fetch(message_set, message_parts)

b, 2% message_parts & H G S HEER I, HTH S AL B =45 5 . i, (UID
BODY[TEXT]) %7~ %3k B 1) UID, BODY[TEXT]# 7~ 3B B 44 (BODY) H [ 1F SC#545»
BODY.PEEK[HEADER]# /R 3RHU S 3k o 240 message set /& B3R ER KT AF 14 JEL I list 2136, 4nm1,2"
FRIRBUE — RS AN R

typ, msg _data = connection.fetch('1',
#print (msg_data)
pprint.pprint (msg data)

fath -

[(b'l (FLAGS (\\Recent) BODY[HEADER] {107}',

b'Subject: new message\r\nFrom: xuepro@zolo.com\r\nTo: xuea.to@gmail.com'
b'\nX-ZohoMail-Sender: xuepro@zolo.com\r\n\r\n'),
b')"']

8. RENMMHHIENRE
IR AR PR SRR AT SRS [ 20 IR P 25, A mT AR EX RFC 822 HIEAE i Bk =N e 840 18,
FEH email FEB A )2 email.parser f#HTE . 1 40:

import email
import email.parser

' (BODY . PEEK [HEADER] FLAGS) ')

typ, msg data = connection.fetch('l', '(RFC822)")

for response part in msg data:
if isinstance(response_part, tuple) :
email parser = email .parser.BytesFeedParser ()
email_parser.feed(response_part[1ﬁ

msg = email_parser.closeo
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for header in ['subject', 'to', 'from']:
print (" {:78}: {}'.format(
header.upper(), msg[header]ﬁ

Btk

9.

SUBJECT : new message
TO : xuea.to@gmail.com
FROM : xuepro@zolo.com

wINE R

I ST PR I — N R TR S, RGN O 2T T IMAP4.append O 7775, Fi%iH B X
TH SR I TN 2SR o 454

import email.message

import time

R — AN EXT S

new message = email.message.Message ()
new message.set unixfrom('xuepro')

new message['Subject'] = 'new message'
new message['From'] = username@gmail.com'
new message['To'] = 'xuepro@zolo.com'

new_message.set_payload('This is the body of the message.\n')
print (new message)
#H append O B8 5 A I RIS N 2 HEAS * TNBOX ' HY
connection.append('INBOX', '',
imaplib.Time2Internaldate(time.time()),
str(new_message).encode('utf—8'ﬁ
FIEPEHEAH ' INBOX !
connection.select (' INBOX')
typ, [msg_ids] = connection.search None, 'ALL') # PR ABAE
for num in msg_ids.splitO:
typ, msg data = connection. fetch(num, '(BODY.PEEK[HEADER])') #3RIUHMIHENZY
for response part in msg data:
if isinstance(response_part, tuple) :
print ("\n{}:'.format (num))
print(responseipart[lﬁ

fath -

10.

Subject: new message
From: username@gmail.com
To: xuepro@zolo.com

This is the body of the message.

b'l':
b'Subject: new message\r\nFrom: username@gmail.com\r\nTo: xuepro@zolo.com\nX-
ZohoMail-Sender: username@gmail.com\r\n\r\n'

b'2':
b'Subject: new message\r\nFrom: username@gmail.com\r\nTo: xuepro@zolo.com\nX-
ZohoMail-Sender: username@gmail.com\r\n\r\n'

BEHMEFIHE

—HHE CRE RS, #aT LU move O 773%8% copy O TriAEAN RIS h A% 8 i 2 461

=y

eflle HSEC fetch O JyiL#AR & —4 id. #l4n:

R4y I Eeuel|
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connection.select (' INBOX')
typ, [response] = connection.search(None, 'SEEN')
if typ != 'OK':
raise RuntimeError(response)
msg ids = ', '.join(response.decode ("utf-8") .split (' "))

#0424 h newMailBox (W HEFH (mailbox)

new mailbox = "newMailBox"

typ, create response = connection.create(new mailbox)
print ('CREATED Example.Today:', create_response)

#4 msg_ids TRV S S22 BT R A new mailbox
print ('COPYING: ', msg_ids)
connection.copy(msg_ids, new_mailbox)

FIEFEB MBI s S A R B
connection.select(new mailbox)

typ, [response] = connection.search(None, 'ALL')
print ('COPIED:', response)

fath -

CREATED Example.Today: [b'[ALREADYEXISTS] create failure: Folder: /newMailBox exists']
COPYING: 1
COPIED: b'l 2'

1. MRRSH 2 (B

T, T A I A i R M R B, A gk Ry s e R Al T —AMbad, T BA
store O) JiEAE Se— MBI BR AR i, HIF3A EIEM BRI MPE . W R EE B e IR, ) 2L
W expunge O 7k, #l4n:

#ETHIRAE BT IR 14

typ, [msg _ids] = connection.search(None, 'ALL')
print ('Starting messages:"', msg_ids)

#25 H HISAE R 08 A A RIS 1
typ, [msg ids] = connection.search(
None, '(SUBJECT "message")',
)
msg_ids = ','.join(msg_ids.decode('utf-8').split(' "))
print ('Matching messages:', msg_ids)

FIXLEHE AR B 2 RTAR S FLAGS A4

typ, response==connection.fetch(msg_ids,'(BODY.PEEK[HEADERJ FLAGS)') #'(BODY.
PEEK [HEADER] FLAGS)'

print ('Flags before:', response)

HETIRLEHI R S B BN R AR

typ, response = connection.store(msg_ids, "+FLAGS', r'(\Deleted)')

FIXLEHB AR R A HTRR S FLAGS 2414
typ, response = connection.fetch(msgfids, ' (FLAGS) ')
print('Flags after:', response)

FELIE BRI LM77 5
typ, response = connection.expungeo
print ('Expunged:', response)
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IS R AR L A R
typ, [msg _ids] = connection.search(None, 'ALL')
print ('Remaining messages:', msg_ids)

Bt

Starting messages: b'l 2'

Matching messages: 1,2

Flags before: [(b'l (FLAGS (\\Recent \\Seen) BODY [HEADER] {111}', b'Subject: new
message\r\nFrom: username@gmail.com\r\nTo: xuepro@zolo.com\nX-ZohoMail-Sender:
username@gmail.com\r\n\r\n'), b')', (b'2 (FLAGS (\\Recent \\Seen) BODY [HEADER]
{111}"', b'Subject: new message\r\nFrom: username@gmail .com\r\nTo: xuepro@zolo.com\
nX-Z%ZohoMail-Sender: username@gmail.com\r\n\r\n'), b')']

Flags after: [b'l (FLAGS (\\Deleted \\Recent \\Seen))', b'2 (FLAGS (\\Deleted
\\Recent \\Seen)) ']

Expunged: [b'l', b'l']

Remaining messages: b''

[ AESR], AR E (store() L) MEEtr & (Deleted) J5, IXSEHEER AN, HBIPATT
expunge () J7¥5 S5, IXEEH S A IBFS o B E IR T o

THeS I ReuIaIy|
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94515 5 Bulifi At

B AME SRR N AE T IO AS [F) s S 2 R s DR A7 B AN A i s Candidiah) b, JFREEfr e %L
B AN S0 350 A7 i 2% 63X S B e B AR TR I BEE R , XAN SRR “ AR R A L (Data
Persistence) ” .

P B s DU SIS 0 S A7 10

© EETE PN A7 R IR G R i A6 X2 [0 A T 46k 5

©® SOFAN RIS A B LA T AL BRI A

BIHEFA “FPHAK (serializing) 7 , RIS Python H ARSI (6 L4 F50, HEANFT
i S Python X N ARSI FINF 5 o ARl FE ARG & AP, T] DLARBE DL b WS T T ) 1) . 5,
pickle HERF1 marshal Btk 37 FF4 2 Python 40N G 1) 7414k o shelve #iEa] LUK pickle bk
JEBAR I 25 i LA e (AR Es) (18 A7t BIAN A s b, BIRT LUl IS key B85 0] © 791
(AP E o

json AR TG G T 9 28 B AL 4 ) — Bl WA X, Python ] json AEESZ FEXT S A json SCAF2 1]
IREAA

FAh, I PSR S PR AR SRR ARA G, 4 dbm F1 sqlite SR

[\ 15.1  pickle 3k

pickle FEHSLHUH TR AR T 514K Python X G 4544 1) 3k il . “pickling” &4 Python
MR A IR G W R, “unpickling” & S ERAE,  RPRE 1500 Ok B ZEHSC ik
BUF AT B e e oI5t B 2 R G5 K . “pickling” WK A “FRA4k” “Hmel” wi “ w4k, 1
“unpickling” #h “RIFHIN” o REEGIRE, NISEMHIARE “pickling” F1 “unpickling” -
pickle HEHRAT P R dump () F1 load () 43 AIHAT “pickling”  F1 “unpickling” #:4E.
pickle.dumps (obj, protocol=None, *, fix_imports=True) }—> Python % G4 pili—> bytes ZEH!
(-5 B 4
pickle.dump (obj, file, protocol=None, *, fix_imports=True) > Python %} % i ili—> bytes 2%
RFATBENGR, IHRABISE .
pickle.loads (bytes_object, *, fix_imports=True, encoding="ASCII", errors="strict") ¥f L. £ /541 {L,
(picked) [1] bytes M5 Hi bytes_object Pk i, Python RN 4
pickle.load (file, *, fix_imports=True, encoding="ASCII", errors="strict") MF] ) SCLFX} % st L
D27 HI (picked) (1) bytes 75, KR4 Python RAXS 52
HP S Eu T .
® obj: LFFAMRIEMIINTS .
® file: LG MR/ GHIT ISR S — i0.ByteslO X4, Bl HoAh H & SLIHiH
SRS KT dump O, file ZEON G UIAE —A write ) J5i5, S EHR—
FHHRENSE T R% load O, file ZEN SR AIAH —A read ) J772:H1 readline () 7514,
AT — e B I A AT 745, read () J7EA readline () 77 VEHBIR LU 5553 o
® bytes object: KRN —PFEIN G,
® protocol: XiE—NA[IEMZEL, BIAH 0, WERBEN 1 B True, LA HZA T — 1HE it
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KIRAFFF A G NS, A EL ASCITL A% AR A7 |
® fix imports: ] T-4b#E Python3 il Python2 [f) 4 FaE 7ML, T EAHEIE, fé_
® encoding: ZRIAE “ASCI” , WA[LIJE “‘bytes” (FH4) . ¥
pickle FLHISFR AL AL TS, Pickler A1 Unpickler . 3X AN 43 5175 PN 7772 dump () Fl load ()

FF AT RN L3R B B P 414k, (pickling) 1 5 7 414k, (unpickling) #2147
NSRS HAA

import pickle

obj = {("HL4":rc++17 MATIRISEE , "#hk&": 39.0, "fEF": 'hwdong'}
obj2 = (1,2,3,4)

f = open('obj.pkl', 'wb')
pickle.dump (obj, £)
pickle.dump(obj2, f)
pickle.dump("hello world", f)
f.close()

f = open('obj.pkl', 'rb')

x1 = pickle.load(f)

x2 = pickle.load(f) 389
x3 = pickle.load(f)

f.close()

print(x1)

print(x2)

print(x3)

vt
("B reH+17 MATIRISERE, g 39.0, '"fE#E': 'hwdong'}
(1, 2, 3, 4)
hello world
WA LU FIER R B AN F BN, XANPIMR 7T B R B T LS RS0 4,
. .
import pickle
obj = {"HA":'Cc++17 AATIRISERE , "Midkr: 39.0, "fE#&": 'hwdong'}
print (ob3j)

byte object = pickle.dumps (ob3j)
print("pickling: \n{!r}'.format (byte object))

vt -
("PBAr s rcH+17 MNTTRISER, "MiMg: 39.0, "fEFH': 'hwdong'}
pickling:
b'\x80\x03}q\x00 (X\x06\x00\x00\x00\xed\xb9\xa6\xe5\x90\x8dg\x01X\x12\x00\x00
\x00python\xe7\xa8\x8b\xe5\xba\x8f\xe8\xae\xbe\xe8\xae\xalg\x02xX\x06\x00\x00
\x00\xe4\xbb\xb7\xe6\xa0\xbcq\x03GRC\x80\x00\x00\x00\x00\x00X\x06\x00\x00\x00
\xed\xbd\x9c\xe8\x80\x85q\x04X\x06\x00\x00\x00hwdongg\x05u. '

FH &AL Toad O [FIFE AT BASCRR A S H TR R0 5 454 -
import pickle
obj = {"HH":'cH+17 AATTRISZE , "Hidkr: 39.0, "fE#": 'hwdong'}
print (ob7j)
bytes object = pickle.dumps(obj)
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X = pickle.loads(bytes_object)

print CREMLR: )

print (x)

s -
("B TCHr1T MATIESE, g 39.0, "fEE': 'hwdong'}
P

(PB4 rcH+17 MANTTRISERR T, g 39.0, 'fE#&': 'hwdong'}

A LK — AN S P HIL B — AN 5 SO R R & b, B A — AN 5 SO 514k FE A4 R
XS i, IR AR AR P A S A i0.BytesIO VA, PR AN F AT AT
S RIS A, MR, IXAF M RO ] LRGBS, Bl R B R

import io

import pickle

class Student:

def init (self, name,score):

self.name = name
self.score = score
return

data = []

data.append(Student ('Wang', 30.5))

data.append(Student ('Li', 60.5))

data.append(Student ('zhao', 90.5))

PSR
out s = io.BytesIO()

#F BB — MR

for o in data:
pickle.dump (o, out_s)
out_s.flush()

BT DNE N B

in s = io.BytesIO(out s.getvalue())

LN A a2 A &
while True:
try:
o = pickle.load(in_s)
except EOFError:

break
else:
print (" EHEL : {} ({})'.format(
o.name, o.score))
vt -
B : Wang (30.5)
T : 1i (60.5)
BEEL : Zhao (90.5)

e f E YIS, ARPTA RS GART LIRS, 37 SO Bl i, BLRIK
AT RGBS AIE R 0 S S AE AN RE L U B P Ak . A AT R AL SR PR 0 ST B
TSI A RS, getstate () R setstate (), FFIXEERAHAH T LUF LIRS (&
P SRJE P SILIX X 5 .



H15 =

| 15.2  shelve &3k

shelve FEHL LI 8 LA 1977 5UAF il BB BURP AR 2, BV RA—AS “key-value (BE—) 7 T
TRArEs, LA value (fH) 4 — AT LAH] pickle BEHFZIMLHIAEAT S CGEEAL, 3B IHE KAL),
Ho ) key () S LURATE 45 5 o value B pickle P AR R FIAK 4 5 N B dbm A5EER 61 g A4
B, AT B R BRI, shelve BEHTT LA Python X5 (R fi] FLRF A KAl LTI

i3 shelve FEHLI BRI AL open O 4T HF—AMF AL T BLOHRE 3000 T -

shelve.open(filename, flag='c', protocol=None, writeback=False)

WIRTTIES AL writeback BN True, WIFTA VI M4 H S ZAAAENLAH, FEailnt sync () Al
close O 5|3

F4k WRSHL filename WA XY 4, WR%L open O &8I S 400 bek. .dat. .dir [ =4~
A

NI A0S (obj H1 obj2) 43 S PN “zhang” F1 “wang” {3475 shelve X% db

import shelve

obj = {'name':'Zhang', 'score':90.5}

obj2 = ['E',60.5,30]

db = shelve.open('shelf.db') #$JHF Atk

db['zhang'] = obj #%%keyj%'zhang'%]key—value“”ﬁﬁiobj
db['wang'] = obj2 #25 key N 'wang' ] key-value —/MH obj2

db.close()  #XMISCM:

FFHTIT B SO IR key (BEE) BREX N 2N 4 obj F obj2 -
import shelve
db = shelve.open('shelf.db') #$JFF—AfF

obj = db['zhang']
obj2 = db['wang']

print (obj)
print (obj2)
db.close()  #RPISCAF
vt -
{'name': 'Zhang', 'score': 90.5}

['E', 60.5, 30]

writeback BRIME A False, Bl “An][RIE” , Wghidil, —A key-value H1f] value &A1 LUE
YT, AR AT LK key PR e SLA . 491 2

import shelve

db = shelve.open('shelf.db"') T TF—A S0

#db ¥ FFH writeback=False

db['wang'] .append(78) #AAT MBI key-value H1 value
print (db['wang'])

db['wang'] = [34,78,1,100] #{HiZ key 1 value W& HAbK) value

print(db['wang'])
db.close()

391
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fath -

['E', 60.5, 30]
[34, 78, 1, 100]

WRATIF SRR, W writeback=True, HA kA LMEEL key-value 1] value:

import shelve
db = shelve.open('shelf.db‘,writeback=True) #FTIF— N30

#db ¥ FFH  writeback=True
db['wang'] .append(111) # 1 LUEEN key-value Hf] value

print(db['wang'])
db.sync() #IH writeback=True, 4 0] LAXNAF db BEATIES, SESEAFT R4 H S

$ICAFRIZTT S BEIRE close O 7L
Bt
(34, 78, 1, 100, 111]

MRS ANFAE 8-

del db['zhang'] MR — A
print(db['zhang']) #i i KeyError W
db.close()

Wit KeyError 28 (1) 54«

KeyError Traceback (most recent call last)
<ipython-input-26-£0ad236d1819> in <module>()
-———> 1 del db['zhang'] #IM R
2 print(db['zhang']) #H KeyError FH
3 db.close()

AL with 56, LABIESAC AT syne O J575A0 close ) Jiik. il

import shelve
with shelve.open('shelf2.db') as s:

s['zhang'] = {
VAL 'Zhang',
"oy . 90.5,
VEERY T 23,

}
with shelve.open('shelf2.db') as s:

print(s['zhang'])

vt -
{("ZFr . 'Zhang', i 90.5, VEERR T 23}

[N 15.3 dbm #&ik

P RAH) Linux J2 K2 $0i) UNIX FROARHSRE R 48 H it — A LUE- 18 (key-value) T A7 6 1)
DBM #ffa 5. 440, #£ ubuntu ¢ L, W LLERL R iy 204

sudo apt-get install libgdbm-dev




15 &=

Python ] dbm & DBM %35 %2 (dbm.gnu BY, dbm.ndbm) 38 JT145 11 . 4 B3 222553X 48 DBM
Kl e, DDA At FH 7 PR 0 {ELU B R 1 (1B ER dbm.dumb 1524 DBM ## i

F1 shelve BLHAFIIE, dbm it (1) (key) FIME (value) #RZIE FAF . 1 shelve itk 35
(1) value AJ L2 ATAT Python ZEAUXT 4 A

dbm.gnu. dbm.ndbm F1 dbm.dumb FELTEREL open O #LEA —Bur)d 1, g h: t

open(filename[, flag[, mode]])

Hr,

ALIEMIARE S flag DAUELL MEZ —:

't F T AMELE ST BRAE)

W' FTIF SN S, WSO A, WA SIS .

‘s FTFF AR HATEY S, A RAAAAE W G 25

m's SR AN B SO TS

AL 24 mode A& SCAT 1) Unix AR, AR L0 208 ZE AT o &0 BRI J\EEHITR) 00666

RO AN AR, PSR .

import dbm
with dbm.open('test dbm.db', 'n') as db:
db['name'] = "5k’ 393
db['ege'] = '23'
db['/ '] = '68.9"
FTIHFIRAMEAE BRIl keys O JEis A ) key (B2) -
import dbm

with dbm.open('test dbm.db', 'r') as db:
print ("keys(O:', db.keys())

for k in db.keys() :
print('iterating:', k, db[k])

print ("db["H"] =", db['ZA¥'])
e

keys(): [b'name', b'ege', b'\xe5\x88\x86\xe6\x95\xb0"]
iterating: b'name' b'\xeb5\xbc\xal\xed\xbc\x9f"
iterating: b'ege' b'23"'

iterating: b'\xe5\x88\x86\xe6\x95\xb0"' b'68.9"
db["/H¥("] = b'68.9"

[\y| 154 json #&ik

JSON (JavaScript Object Notation) s — M2 B R M HHR S HAE X, B T A EMMmSE, 5T
PLAS AT AR B, JSON SR 5807 T F I SCAMS 2, X SR PEAS JSON [l Web 51 H 1) 3
AR B A HE = . JSON 1 Pickle 7 LA N X 51,

® JSON & LA SC AT R AL, Pickle W2 LA —dEHI B X AEAE 11 -

® JSON J& N TJ i, Pickle /& AANTT BN,

® JSON ) {2 FH Tk Python ) H A4S, Pickle s Python JHA 1.
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Python X %A1 json 455 s X [A] (1) AH B4 46k

15.4.1 1) B S0y Gt R 6
1. 4G

import json

jsonistr=json.dumps(pythoniobj)
print(json_str)

i -

® JSON HEEFF#IL—LE Python A E XS, Pickle JLF- 1] AEAEITA R 4
Python [t json FERAEME L f# Python IR ZREAL (Wi stry int. float. list. tuple A dict 55), ¥

] LA BR 2 json.dumps () # Python X5 4wt 4 0 15 Hr . Bl

Json BEHR 1] AP bR #EAN pickle BEH, = A P SIAL IR B2 dumps () AR5 1 8 £ loads O

python obj = [[1,2,3],3.14,'abc',{'keyl':(l,2,3),'key2':[4,5,6]},True,False,None]

% 15-1 Python [RI4ZEBIF0

[[1, 2, 3], 3.14, "abc", {"keyl": [1, 2, 3], "key2": json KA EEHR
[4, 5, 61}, true, false, null] Python json
6] BRSNS B b S 45 B LR A repr O 45 8 dict object
394 AEAETEIN, HAEEEREE, W kphifedl (1, 2,3) fist, twple o
PRI T [1, 2, 3] Gson HEH(H) array $L41IER) . Python J5 St unicode sing
ﬁﬁ%’é’ﬂ%ﬂjsen %’éﬁé[ﬁ'@iﬁ?ﬂ(,, ﬂu%%% 15-1. int. long. float number
R true true
A LA AL json.dumps () 7% 18— L6 S50 LR ) B 4 1) False e
gE, ltn, S0 sort_keys=True i, dict 87 K8 #42 None ol
key C5) A7 /7 4.«
data = [{'xyz': 3.0,'abc': 'get', 'hi': (1,2) },'world', 'hello']
json_str = json.dumps(data)
print(json_str)
json str = json.dumps (data, sort_keys=True)
print(json_str)
Bt -
[{"xyz": 3.0, "abc": "get", "hi": [1, 2]}, "world", "hello"]
[{"abc": "get", "hi": [1, 2], "xyz": 3.0}, "world", "hello"]

BRI sort_keys=True i, #4511 json Hxf -7 M oS58 (key) H P11 .

XA, AT S H indent B ME (W1 indent=3) K™ AL R AT BER L BYTEELF )

json H:

json _str = json.dumps (data, sort keys=True,indent = 3)

print(json_str)

i -
[

"gbc": llgetll ,
"hiv. [



H15 =

}l

"wor " , %ﬁ

i

*

] .
SRR 2R WA HH B pprint O (7 HL 7% 8 (4

2. dict #wfidAY i)

json A& dict (524 (1) key WiZo& P AT H AL, TN T key AN (ANRE A BHAL) 747 H
MK dict W%, WIAREEEHITHwLE, HESPH TypeError 5%, #140:
data = [{1: 2, 'hi':3,(4,): 'A'}]
json_str = json.dumps (data)
print(json_str)
P T E “TypeError: keys must be a string” »
AT LUK pA 2 json.dumps () IR 244 skipkeys ¥ E N skipkeys=True, EI#kid3E7FF 5 1 key (5i)
data = [{1: 2, 'hi':3,(4,): 'A'}]

json str = json.dumps (data, skipkeys=True)
print(json_str)

Bek THEN (4,) IITTER, TEEN 1 AR O AT R 395
fth -
[{"1": 2, "hi": 3}]

3. fEAY
PRIAL json.loads () ¥4 json 4% X P45 H L A 404 Python X 4. 13l

import json
python obj = [[1,2,3],3.14, 'abc', {'keyl':(1,2,3), 'key2':[4,5, 6]}, True, False, None]

json_str:json.dumps(python_obj) #EEH Ny § son MIUFAHFER
print(json_str)

python obj recovered = json.loads(json str) #¥ json #NFFFREHMA Python KH
print (python obj recovered)

fath -

rrLy, 2, 31, 3.14, "abe", {"keyl": [1, 2, 3], "key2": [4, 5, 6]}, true, false, null]
[r1, 2, 31, 3.14, 'abc', {'keyl': [1, 2, 3], 'key2': [4, 5, 6]}, True, False, None]

1542 A& LR gt Fieg

json HEHEE H 21K Python PW7EZRRY, (HIJCVE EHEACEE ] = @ SCRBLIR S, X1 P e SR
AUN SR, W E A PR T G A AR o
VA W R E K (PRAELE myobj.py HEEH)
#myobj .py
class Point:
def init (self, x=0,y=0):
self.x X
self.y %
def __repr__(self):
return '<Point({},{})>'.format(self.x,self.y)

S T L TR e N R K e R N AN N AR, R IX N R UE N json
HI9m 15 pA %X json.dumps () K124
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import json
import point
obj = point.Point(3,4)
try:
print (§son.dumps (cbj))
except TypeError as err:
print('ERROR:', err)

def convert to dict(obj):
PRI ZHAA—A> dict MR
d = {
' class ': obj. class . name ,
' module ': obj. module ,
}
d.update(obj. dict )
return d
print(json.dumps(obj, default=convert to dict))

—AXGH dict JEARRAEEN GBI E e g, N B4, HAECNEENE. R
convert_to_dict ) fRIEES K4 obj, BIFHEEEN  class Ml module [ dict X%, $:45 H obj X} %1
_dict  JEPERH dict X%, Bih, BHIXA L convert to dict O /EA dumps () BT default {F .

= A
P2 e i)
396
ERROR: Object of type 'Point' is not JSON serializable
{" class ": "Point", " module ": "point", "x": 3, "y": 4}

Rk, BN json FAFHRAKST AN — ARG, ARSI N G 1 — A oR E A 8 45 A i 1R £
json.loads () :

import json
#M—" Jsong FAFHREH—4 Python X4
def dict to object(d):
if ' class ' in d:
class name = d.pop(' class ')
module name = d.pop(' module ')
module =  import (module name)
print ("MODULE:', module. name )
class_ = getattr(module, class name)
print ("CLASS:', class )
args = {
key: value
for key, value in d.items()
}
print (' INSTANCE ARGS:', args)
inst = class_(**args)
else:
inst = d
return inst

encoded object = ''"'
{" class_": "Point", " module ": "point", "x":3, "y":4}
rea

recovered obj = json.loads (
encoded object,
object hook=dict to object,
)

print(recovered_obj)



15 %

Bt - "
MODULE: point ﬂ%
CLASS: <class 'point.Point'> T#
INSTANCE ARGS: {'x': 3, 'y': 4} X
<Point (3, 4)> w

PR AL dict to object ) M json FRFHI IR R4 B4 B K EH, ARG
__import__(module_name) Z 2 N4, FHH K%L getattr (module, class_name) £ 21 P #)2
class , HJaBIEEIX N class  HUXTH (class  (**args)) o

1543 ZubdpfiEad e

B g 5 & 1110 R Ak e 5w RN S 48, Python i & X T 4595 JSONEncoder Al
JSONDecoder LAZ3 il 14w i AL o 45140 -
import json
encoder = json.JSONEncoder ()
data = [{'a': 'A', 'b': (2, 4)}]
print ("ERIEDE: ", data)

json data = json.JSONEncoder () .encode (data)

print ("GiSEdE: v, 5 son_data) 397
x = json.JSONDecoder().decode(jsonﬁdata)

print ("EEREHE: ", %)

Bt
ORI EEE: [(ra': 'A', 'b': (2, 4)}]
%ﬁgjﬁgﬁﬁ: [{"a": "A", "b": [2’ 411}]
fERSEEE: [("a': 'A', 'b': [2, 4]}]

JSONEncoder i& 1] LA F—ANZEAR AT 1 2L iterencode () 7= AEHE 20 2D B0 , 4453 v] LA
7 (5 4 T 3 X % S A A B«
import json
encoder = json.JSONEncoder ()
data = [{'a': 'A', 'b': (2, 4)}]

for part in encoder.iterencode (data) :
print (part,end="\t")

fath -

[ ( ngno . npn o "pHoo. [2 , 4] } ]

RTINS, WIATBLE L —> JSONEncoder [MIRAESIFHE LI default O /572,
default O J77EZABL E T R0 H € AL ¥ R 2L convert_to_dict () =
import json
import point
class MyEncoder (json.JSONEncoder) :
def default(self, obj):
d = {
' class_': obj. class . name ,
' module ': obj. module ,
}
d.update(obj.__dict__)
return d

p = point.Point(3,4)
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print (p)
print (MyEncoder () .encode (p))
vt -
<Point (3, 4)>
{" class ": "Point", " module ": "point", "x": 3, "y": 4}

W ELRRG—AN F E SRS json 45, TT LLE L—AN M json.JSONDecoder JRZE [ IR
A2, W MyDecoder, 77 42495 — AN AL BB R L dict_to_object ) 1] dict_to_object O 751k, 73
AN AT e 32 R B DA AR

import json
class MyDecoder(json.JSONDecoder) :
def init (self):
json.JSONDecoder. init (self,
object hook=self.dict to object,

)

def dict to object(self, d):
if ' class ' in d:
class name = d.pop(' class ')
module name = d.pop('__module__')
module = __import__(module_name)
print ("MODULE: ', module.__name__)
class = getattr(module, class name)
print ('CLASS:', class )
args = {
key: value
for key, value in d.items()
}
print ("SEHISHL: ', args)
inst = class_(**args)
else:
inst = d
return inst

encoded object = '''

{" class_": "Point", " module ": "point", "x":3, "y":4}
rea

p2 = MyDecoder().decode(encoded_object)
print (p2)
fath -

MODULE: point

CLASS: <class 'point.Point'>
SIS {('x': 3, 'y': 4}
<Point (3, 4)>

15.4.4 sk etk

A LLKE Python X Zgut BAESCAE, JE MBSO RIS E . Python X4, AHNRRHUE
dump O #1 load () » G AN AL FERABI G P AT AR A 21— A5 H3 5 [R]IN i 25A% 3 — ANt SO A4
G



1. i0.StringlO

import io
import json

data = [{'xyz': 3.0,2: 'get', 'hi': (1,2) },'world', True]

RIS B
f = i0.StringIo()
json.dump(data, f)

print (f.getvalue())

FHIE— AN B

#f = io.StringIO('[{"a": "A", "c": 3.0, "b": [2, 4]}]")
f = io.StringIO(f.getvalue())

print (json.load(f))

vt
[{"xyz": 3.0, "2": "get", "hi": [1, 2]}, "world", true]
[{'xyz': 3.0, '2': 'get', 'hi': [1, 2]}, 'world', True]
2. Xt

[FIFE, IS HE Python X B4 B3+, IF ASCIFR IS 2 5 A — AR e

import json

obj = [{'xyz': 3.0,2: 'get', 'hi': (1,2) },'world', Truel
f = open('data.json', 'w')

json.dump (obj, f)

f.close()

obj recovered = json.load(open('data.json', 'r'))
print(obj_recovered)

i -

[{'xyz': 3.0, '2': 'get', 'hi': [1, 2]}, 'world', True]

® pickle AE3 4R A5 71| {b A2 BT 54 Python %t % 5| — A~ A A= st 269 T 6.

H15 =

® shelve B3k 49 BT A VA key-value 897 X A4 3L BT 7143t &, dbm A3 AL VA key-value
# XAk DBM 438 4955 B, 12 key A= value #[LR A F 45 %, ™ shelve ¥ 49 value =T VA

RAEAT Python £ A %f %,

® JSON & —#42 % e 43k Lt X, Python 9 json A3 £ 4% Python %t %A= json T4 % #

KX 6940 B 454, Fo pickle £ =2 XTRF], json 2 T 369 AR X,

[\| 155 sqlite3 #E1R

SQLite &4~ C [, ‘Bt T —NREH I T WA M ER L, EATT LRI IR,
I AVHEH SQL &rifyih & Vs Bt . — L8N RSP RE A DM SQLite JEAT A8 £ i, thn]
LU ] SQLite X B FH AR FREAT I T e v, HRA R RS A 21 58 K IR £5cdii 4 v, 4 PostgreSQL 5% Oracle
SQLite f&— MR, ST —ANEEEM. LIRS AT FREMHSME SQL HdE eS|

H%, SQLite /& HATFE & V210 SQL #¥a 4 514,

399
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SQLite HHs FEAE R A STHFAPAEAESCATE R G b, B A R SO v 1), 4537 et
S & AR 22 P A T Z SO R A 0
Python 77 ] sqlite3 £ t Gerhard Haring 4 5 , ‘3241t T— AN & PEP 249 #1481 DB-API 2.0
PG SQL #2H .
A AT A sqlite FRFRAS :
import sqglite3
sqlite3.sqglite version
Bt -

'3.21.0"

1551 BdmPe A%

1. CIEEERERE

T sqlite3 BT AEL connect O) A& 38— AMREE S ZE 11 SCA 44 (company.db SCAF) , G —
AMREE I e S Bl

import sqglite3
400 db filename = 'company.db'
conn = sqlite3.connect(db_filename)

S R EARER IR, & AR ANE B S (GRS ) company.db SCIF) o 2
o XFASEHIEE R, R TR 14K (Table) .
2. gk

R R K, sqlite 2088 72t — LR AL, FEANREEIIZAAER . TR AIXFEN,
HH—ATAT ISR IE I
— HA T /N FERER, 8T LIRS — Cursor X4 (ks %) , Wit A Cursor X} %11
execute () J7VETHAT SQL fir4o Webrnl % nl =28 — S 8 AL ], X &5 SQLite 45 55 45 4idin P2
RYGHATE BN R ETF R
5, PUTOIEEE LN SQL iEf] “CREATE TABLE...” | —AN%.
c = conn.cursor () #IWIL R conn () cursor () BREERAG A" ks
c.execute (' ' 'CREATE TABLE Department
(name text primary key, date text, description text)''')
B4 FIAE Department 13, XANRIEEI(F) /& name. date. description, ‘&A1
HIIHIE text XA, I H. name JZIX N1 T8 (primary key) .
N E R A4 T UAE Employee R, IXANRMEREI(F)) & idy name. date. salary Fll
department, H:H, salary [FJ2EY /& real (324%) , department 15| H (1) /&% Department [¥] name:

c.execute('''CREATE TABLE Employee
(id integer primary key autoincrement not null,
name text, date text, salary real,
department text not null references Department (name))''')

AT EIRACH e
<sglite3.Cursor at 0x21a00706500>

3. AT

BRG] LA THE AT (rows) [ SQL #:4F “INSERT INTO...” [MFRPHRMEPE IR, Wi
Wk X% AT Cursor 1] execute () 7775, FRAHAN 175 . HU:




H15 =

#REPIITEEIG N Department &
c.execute ("INSERT INTO Department VALUES ('Research','2006-01-05', 'F=@iffk")™  ¥§
c.execute ("INSERT INTO Department VALUES ('Sell', '2008-01-05", 'sell productions')™) ﬂ%

¥
#¥ = ATEHEIG N Employee £ .
c.execute ("INSERT INTO Employee (name, date, salary, department)\ 4%
VALUES ('Wang wei', '2006-01-05',8000.5, 'Research')")
c.execute ("INSERT INTO Employee (name, date, salary, department)\
VALUES ('Zzhang ping', '2008-01-05',7000.5, 'Sell')™)
c.execute ("INSERT INTO Employee (name, date, salary, department)\
VALUES ('Zhao giang ','2018-11-05',6000.5, 'Sell')")

#RAF BRAC commit) B

conn.commit ()

TR SE R TR S A, AZIGE T conn 1) . close () Jiik AliER:
HffRE R A, BNEHESER
conn.close()
WA, AR ERPIAS R P EAG AR T, BT DR AT RATI N a4, T AL )
—/N3 (1 Employee) $ I A7 88 (T 47) - Bl

sglite3 company.db "select * from Employee" 401

vt
1|Wang wei|2006-01-05]8000.5|Research
2|Zhang ping|2008-01-05|7000.5|Sell
3|Zhao giang |2018-11-05|/6000.5|Sell
4. FREVEE
RS R AORAAAEEE T P A, ) [RIAEEE DAt ) Bis PE3Ze 4219 31 Cursor X% (JEFR0)
%), LR G 40AT Cursor (1 execute () 775K AT SQL JEFF (select) i1y, A yFdidh 5 M
BN L BEWIR LS 41 o P30T Cursor [1) fetchall () J7 K343 /L select TR T 4 . fetchall ()
TR MHE N e R, BSOS 4l T H select - AUdEE BIRIE . 5140

import sglite3
db filename = 'company.db'

with sqlite3.connect(db_filename) as conn:
cursor = conn.cursor ()

cursor.execute ("""
select id, name, date, salary from Employee
where department = 'Sell'’

wn ")

for row in cursor.fetchall():
Employee id, name, date, salary = row
print (" {:2d} {:<25} ({}) [{:<8}] '.format(
Employee id, name, date, salary))

fath -

2 Zhang ping (2008-01-05) [7000.5 ]
3 zhao giang (2018-11-05) [6000.5 ]

R BMEH] fetchone () — XA — 4k gicok, B AT fetchmany O BRAHRHIE 4 HIRICKR . Bl
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import sqglite3
db filename = 'company.db'

with sglite3.connect(db filename) as conn:
cursor = conn.cursor ()

cursor.execute ("""
select name, date, description from Department
where name = 'Sell'

wn ")

name, date, description = cursor.fetchone ()

print ('Department details for {} \n ({}) {}'.format(
name, date, salaryﬁ

cursor.execute ("""
select id, name, date, salary from Employee
where department = 'Sell' order by date

wn ")

print ('\nNext 5 employees:"')

402 for row in cursor.fetchmany(5) :

Employee id, name, date, salary = row

print (" {:2d} {:<25} ({}) [{:<8}]'.format(
Employee id, name, date, salary))

fath -

Department details for Sell
(2008-01-05) 6000.5

Next 5 employees:

2 Zhang ping (2008-01-05) [7000.5 ]
3 Zhao giang (2018-11-05) [6000.5 ]
fEid%s fetchmany O P& ZLR [FI R IC R WERR A S Ifid 5, MR R %
BN TR KA
Cursor [1] fetchone ()  fetchmany () « fetchall () 73l [H] Cursor H &5 AP I—AN. 2480

Hidsko
5. BIEUE
HUAT SQL ¥ 5T (update) -y v UE LR T id % . 40

import sglite3

db filename = 'company.db'

with sqlite3.connect(db_filename) as conn:
cursor = conn.cursor ()
# B name= 'Wang wei 'tk
cursor.execute ("""
update Employee set date='2016-01-02"'
where name = 'Wang wei'

wn ")

conn.commit () H#PEATNE  BIE i PR R

cursor.execute ("""
select id, name, date, salary from Employee



15 %

order by date

{LRT] ll)

print ('\nNext 5 employees:')
for row in cursor.fetchmany(5) :
Employee id, name, date, salary = row
print (" {:2d} {:<25} ({}) [{:<8}]'.format(
Employee id, name, date, salary))

v
Next 5 employees:
2 Zhang ping (2008-01-05) [7000.5 1
1 Wang wei (2016-01-02) [8000.5 ]
3 zZhao giang (2018-11-05) [6000.5 ]

PATT SQL M5, AA@idiEdEst 242 K (conn.commit () ) AT 545 Fe9152, A A EA K,
6. R
Al LA SQL ) DELETE Al kR i 3. .

import sqglite3

db filename = 'company.db'

with sqlite3.connect(db_filename) as conn:
cursor = conn.cursor ()
cursor.execute ("""
DELETE from Employee
where id = 3

)

conn.commit ()  #$EAIBEMEIHHE FEH

cursor.execute ("""
select id, name, date, salary from Employee
order by date

nwn ll)

print (*\nNext 5 employees:"')
for row in cursor.fetchmany(5) :
Employee id, name, date, salary = row
print (" {:2d} {:<25} ({}) [{:<8}]'.format
Employee id, name, date, salary))

Bt -
Next 5 employees:
2 Zhang ping (2008-01-05) [7000.5 ]
1 Wang wei (2016-01-02) [8000.5 ]

7. BTifTTHIE

45 DB-API 2.0 ¥, e execute ) 77752 J5, Cursor 23 E &[] description (Fiiid J& 1)
RARATFHH fetch O T7 V2R MR ARG L. R BP0 “HIARR. 2B, IR K/ IR/,
FEIE bl RAEBCHEIARE” —RVcd. Fln.

import sqglite3

db filename = 'company.db'

with sqlite3.connect(db_filename) as conn:
cursor = conn.cursor ()

403
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cursor.execute ("""
select * from Employee where department = 'Sell'

LLRT] ll)

print ('Employee F MK 1)
for colinfo in cursor.description:
print(colinfo)

fath -

Employee P EIX L) .

('id', None, None, None, None, None, None)
(*name', None, None, None, None, None, None)
("date', None, None, None, None, None, None)
('salary', None, None, None, None, None, None)
('department', None, None, None, None, None, None)

W LA SQL 14 “pragma table_info” 3k 3 —ANEMIME B

import sqglite3

db filename = 'company.db'

tagle_name = 'Employee'

with sqlite3.connect(db_filename) as conn:
cursor = conn.cursor ()
cursor.execute('pragma table info({})'.format(table name))
names = [tup[l] for tup in cursor.fetchall()]
print (names)

vt

['id', 'name',6 'date', 'salary', 'department']
RIS PRy I
8. ITHR

ERISOL T, Hos e b R3O AR MM E R s B PR ) “AT7 Iocdle X To—AT, W
N T AR A A 1 ) P A R T2 PR G AT 1 %% AME

2 A o P 0 S o A B (R AR 7 P rh 3 BT, A D G et — AT I s N AT
DA 44 5 I (0 ST (. M PME CCE )i 1) S BOR RN o4 A 25 R A T & AR AR, R
P A A R AR AN S AR

sqlite3 B — /M FHAE rowfactory ) Row 2K, ¥ sqlite3 %k 22 1134 4% (Connection) X 4 HA
rowfactory J& 15 BN sqlite3.Row:

conn.row factory = sglite3.Row

WL A A REE P IR ATHA ) X GERY, ARJE AT LME ISR 5 [ sl AR A 47
AT E

import sqglite3
db filename = 'company.db'
with sqglite3.connect(db filename) as conn:
#EM row factory LMEMEH Row
conn.row factory = sqglite3.Row #RE A, SR IR—ATE8 ] LA k51 4 Af)
#HIUT soL EIiEA)
cursor = conn.cursor ()
cursor.execute ("""
select name, date, description from Department
where name = 'Sell'
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nnm)

name, date, description = cursor.fetchone () #4534 RM—4T 5&

print ("#ITAIY for (} \n ({}) {}'.format( &

name, date, description)) if

L 4 Y, ‘ﬁ ’f'k
#HAT soL A i)

cursor.execute ("""
select id, name, date, salary from Employee
where department = 'Sell' order by date

o)

print ("\n 5 Mg ")
for row in cursor.fetchmany(5) :
print (" {:2d} [{:<9}] ({}) [{:<8)}] '.format(
row['id'], row['name'], row['date'], row['salary'l], IS5 R B TSN
)

B, AP 6 3 print O FPULE 814 ] LA B —A TR NAZSURIME, 41 row['id /51T row
(X REF4 “id” ffi.
it

Y1407 for Sell
(2008-01-05) sell productions
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5 AN
2 [Zhang ping] (2008-01-05) [7000.5 ]

BUfE, FTENERRMER “50)7 K7 a7 IsHE, oo aifih Mg IRHE I 24
9. &3l

ARl SQL T54) alter 45— /SRS —51, BRINEE—A7 (XA FI B A 25 (NULL) » Al
BHAEME. Bl

import sglitel

db filename = 'company.db'
table name='Employee'
new columnl = 'phone'
new column2 = 'mobile'
column type = ' TEXT'

default val = '15370200000'
with sqglite3.connect(db filename) as conn:
#BM row factory LMEEH Row
conn.row_ factory = sglite3.Row
cursor = conn.cursor ()
#2) BEIN—AEABRMERHF
cursor.execute ("ALTER TABLE {tn} ADD COLUMN '{cn}' {ct}"\
.format (tn=table name, cn=new columnl, ct=column_type))

#B) HEn— A EAMEIHS

cursor.execute ("ALTER TABLE {tn} ADD COLUMN '{cn}' {ct} DEFAULT '{df}'"\
.format(tn=table_name, cn=new column2, ct=column type, df=default_valﬁ

conn.commit ()

cursor.execute('pragma table_info({})'.format(table_nameﬁ
#HER—ITIN tuple A — list X4
names = [tup[l] for tup in cursor.fetchall ()]
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print (names)

cursor.execute ("""
select id, name, date, salary,phone,mobile from Employee
where department = 'Sell'

{LRT] ll)

for row in cursor.fetchall():
Employee id, name, date, salary,phone,mobile = row
print (' {:2d} {:<25} ({}) [{:<8}] ({}) ({})'.format(
Employee id, name, date, salary,phone,mobile))

243 “Employee” #4177 “phone” Hl “mobile” X /NH14), “mobile” 514 BkIAE
15370200000,

(Eag THiR
['id', 'name',6 'date', 'salary', 'department', 'phone', 'mobile']
2 Zhang ping (2008-01-05) [7000.5 1 (None) (15370200000)

1552 AR PR

WP SQL (M5 Query T 4 FH 7~ 1 it e SCNERAEA Z0E , BExF— Nt R 1Y)
Query WHHJAREH T S AR R M) 08, SQL HA)sChe “ M frfs” , it FH1ALE host
variables B AL FALAF, TS SQL A FR IS IX L6 45 F (RE PAT AN SQL #4E .

SQL AWM A T AL AF,  “frE” ZH “dnds” ZHL

1. “fE” 38

SQL B f) 23R “Ar 8" EALAT, LRI FIUAR 1) B2 execute () I, A BLIEIE— tuple X4,
e A A& AR 84S SQL ). N

import sqglite3

import sys

db filename = 'company.db'

department name = 'Sell' #sys.argv[l] #gfﬁédepartmentiname

with sqglite3.connect(db filename) as conn:
cursor = conn.cursor ()

query = muan
select id, name, date, salary,phone,mobile from Employee
where department = ?

(IRIN1]

cursor.execute(query, (department name,)) #iflid > tuple MEHBRALL HAAF

for row in cursor.fetchall():
Employee id, name, date, salary,phone,mobile = row
print('{:2d} {:<25} ({}) [{:<8}1 ({}) ({})'.format(
Employee id, name, date, salary,phone,mobile) )

i -

2 Zhang ping (2008-01-05) [7000.5 1 (None) (15370200000)

UREERE [ —A> SQL 48 T I, W nT LA AR ¥ PR 5L executemany () — X AbEE 2
Zidsk, PABEYAE Python AURS R AEH]— MIEAWTIHLIAT SQL #54, MM EAEFF IR Hlin:

import sglite3
import sys
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db filename = 'company.db'
department name = 'Sell' #sys.argv[1] # R ¥
&
Employees = ( iF
("Li Ping', '2010-02-05', 5000.8, 'Research'),
('zZhang Wei', '2000-02-05', 1005.8,'Sell'), 1¥

('Wang Chong', '1989-02-05', 005.8,'Sell'),

("zhao Si', '2015-02-05', 3005.8,'Sell'),

("Liu Neng', '2010-02-05', 4005.8, 'Research'),

("Qiao Shi', '2018-02-05', 5005.8,'Sell'),

(*sang Tian', '2001-02-05', 8005.8, 'Research')
)

with sqlite3.connect(db_filename) as conn:

cur = conn. Cursor()

cur.execute ("DROP TABLE IF EXISTS Employee")
cur.execute ("""

CREATE TABLE Employee

(id integer primary key autoincrement not null,

name text, date text, salary real,

department text not null references Department (name))

) 407
#¥5 Employees WWMEARIELS AT, —IRHERIAZ itk
cur.executemany ("INSERT INTO Employee (name, date, salary, department)
VALUES(?, ?, ?,2)", Employees )

conn.commit ()

query = wmn
select id, name, date, salary from Employee
where department = ?

(IRIN1]

cursor.execute (query, (department_name ) #ilL tuple MGG TALIS L AT
for row in cursor.fetchall():
Employee id, name, date, salary = row
print (" {:2d} {:<25} ({}) [{:<8}] '.format(
Employee id, name, date, salary) )

v
2 Zhang Wei (2000-02-05) [1005.8 ]
3 Wang Chong (1989-02-05) [5.8 ]
4 zhao Si (2015-02-05) [3005.8 1
6 Qiao Shi (2018-02-05) [5005.8 ]

2. mAESH
X1 BA KRR SHON S A A el 2ol h 2 I E R RS oL, U v 4.
ZZHLLVE 5 I3k (40: param name) . BI40:

import sqglite3
import sys

db filename = 'company.db'
department name = 'Sell' #sys.argv[l] A

with sqlite3.connect(db_filename) as conn:
cursor = conn.cursor ()
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#:Department name EXT — &S Department name
query = """
select id, name, date, salary from Employee
where department = :Department name
order by name, date
#7423 4: Department name J{H2%H department name
cursor.execute (query, {'Department name': department_name})
for row in cursor.fetchall():
employee id, name, date, salary = row
print (" {:2d} [{:<10}] ({}) [{:<8}] '.format(
employee id, name, date, salary))

Bt

Qiao shi ] (2018-02-05) [5005.8 ]
Wang Chong] (1989-02-05) [5.8 ]
Zhang Wei ] (2000-02-05) [1005.8 ]

6
3
2
4 [Zhao Si ] (2015-02-05) [3005.8 ]

[
[
[
[

SQL 1) Query Zth n] LA T select. insert F1 update i %1), Query Z4 0] LLH AL £ &
E T
import sglite3

import sys

db filename = 'company.db'
name = 'Qiao Shi' #sys.argv[l]
salary = 4356.9 #float(sys.argv([2])

with sqlite3.connect(db_filename) as conn:
cursor = conn.cursor ()
query = "update Employee set salary = :salary where name = :name"
cursor.execute(query, {'name': name, 'salary': salary})

conn.commit ()

query = """
select id, name, date, salary from Employee
where department = ?

non

cursor.execute(query, (department name,)) #MHid—A> tuple X GG RALERL L7 1FF

for row in cursor.fetchall():
Employee id, name, date, salary = row
print (" {:2d} {:<25} ({}) [{:<8}] '.format(
Employee id, name, date, salary) )

i
2 Zhang Wei (2000-02-05) [3005.8 ]
3 Wang Chong (1989-02-05) [2005.8 ]
4 Zhao Si (2015-02-05) [5005.8 ]
6 Qiao Shi (2018-02-05) [4356.9 ]
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1553 H5%

1. BF
Al REA R B AR P B R — AN R 0 2 AN G R U i) — AN el — AN s P T
AT Z IS, A M W (R UF X S E AT AN SR B 2 1) e 2 1k W 2
Bl A BRGSO U A = 55 4 — B R, i — AN SRl 2 00
PR A (BT o FE559A LU PUANREME «
o iVt BEEERIHS YIRS, BAHSIIIA SQL BAEH R A — MR LUR 7 1) 7
AT, BIFAP) SQL #fEEEA AT, BA—MBEAPAT.
® % (Consistency) : 55 MAM RIS FE PR N — D —BOIREH B R 51— —FBRE. —
SR SRR AR B b B DA L e R
® [ E 1 (Isolation) : 2 NHEIFRPATH, —ADNHEHIPATIHA N g A 25 AT
® FFAME (Durability) :  CLAEHEAT ()55 556 B8 e 1E 2O A% 7K A DRAFAE B s R
MHE WAL T DBMS Bl FEEEL RS , W DBMS 77 24 R 1% 3555 1 BT A /R At i
SERCH LGS BB R ARAFAE I e rh, W 45 rh SRS AT D e B, W45 R IR AT B
T2 MR, FFERR B SSPATHIPRAS o — 35500 Bodis e HAth i A sl A = 25 B A T I e R
T 5555 R I AR M B AT
sqlite3 A1 55 AL BRAR AT L, 20T commit () LA F45, i rollback O J5 i RITR 4% (i
S H A EAE)

2. B commit() AXERES

A 2R A B commit ) 753, IEETIY SQL 4/ 70 2dis 2 vh A B0 1E A 2L 4 4, Python
H with i50) B 5 3 HIZEE K close O , 1 close ) 2 H 81 % 4% (connection) X 4 i) commit ()
i1
TR PRI AR AR = AN El s PR, DA <R 25 AL BRI AE (commit () 7775) ThREMIVER], 26—
NPT T 28 SQL Hds FEHAE, (HIFRA AL (commit () J73E) , VR AN P vishrent
S A e sod EdE 0, HEE NI AR R 2R AR . MRS, ARG
REf 2R L.
import sglite3
db filename = 'company.db'
def show_departments(conn):
cursor = conn.cursor()
cursor.execute('select name,date, description from Department')

for name,date, description in cursor.fetchall():
print(* ', name,date)

with sqlite3.connect(db_filename) as connl:
print ("“EXT: )
show_departments(connl)

#7E cusor () HifIA
cursorl = connl.cursor()
cursorl.execute ("""
insert into Department (name, date, description)
values ('Human', '2017-01-01',' AZE&RITY)
)

409
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410

print("\n connl $ATELE: ")
show_departments (connl)

# M HMHIZESE (connection) #5H], connl EEA FEATHAE

print ("\nconnl $&4CHI: ")

with sqlite3.connect(db_filename) as conn2:
show_departments (conn2)

#connl A5, MHHMIER (connection) £if

connl.commit ()

print ("\nconnl #&3¢f5: ")

with sqlite3.connect(db_filename) as conn3:
show_departments(connB)

FERFHi -

BT :

Research 2006-01-05
Sell 2008-01-05

connl PATIEE :
Research 2006-01-05
Sell 2008-01-05
Human 2017-01-01

connl $_ACHT :

Research 2006-01-05
Sell 2008-01-05

connl A5
Research 2006-01-05
Sell 2008-01-05
Human 2017-01-01

3. MFBK
Al LA rollback () J7 ¥ 83T A HRAS ) SQL #:4F o« commit () J7 721 rollback () 77 V238 ;73 il 4 Jil
BAE try. except THJMIANEIR S, LA RS, LA rollback () J7 i RS B M.

Bl

import sqglite3

db filename = 'company.db'

def show_departments(conn):
cursor = conn.cursor()
cursor.execute('select name,date, description from Department')
for name,date, description in cursor.fetchall():

print (' ', name,date)

with sqlite3.connect(db_filename) as conn:
print ("EEGHET: ")
show_departments (conn)
try:
#RHEARIEAN cursor ()

cursor = CODD.CUISOI()
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cursor.execute("""delete from Department
where name = 'Human'
o)

AT GIANIHESPIS

print ("\n MG ")

show_departments(conn)

HASLLL A B AR

raise RuntimeError('simulated error')
except Exception as err:

PR, SFABK

print ("ERROR: ', err)

conn.rollback()  #[H&
else:

B PR R RO, 1R

conn.commit ()

LATVN AT

print ("\nrollback [F&)5:")

show_departments(conn)
FERFHi -

(CEEIE
Research 2006-01-05
Sell 2008-01-05
Human 2017-01-01

MR -
Research 2006-01-05
Sell 2008-01-05
ERROR: simulated error

rollback [F&J5 :
Research 2006-01-05
Sell 2008-01-05
Human 2017-01-01

4. FRERH
sqlite3 S FF = FPEE L, BN RBEE 5 (Isolation Levels) o B 2525 i) =8 TR iE AR IERE 2
[ ANSHE AR R A5 R AT AN TR 2 77 3K
WIEAREEHTR, FITF— MR EEEE M E2 isolation_level ARG L SR & &
R 5 ) o
sqlite3.connect (filename, isolation_level:isolation_level)

H VYA B R B Ml , Deferred. Immediate. Exclusive. Autocommit. 41 15-1 fi7~4& SQL
WA IETRIE, U AR B 2 20 45 52, isolation level 235 #e i T e 545 I A8 H 1) 2
BEGIN TRANSACTION, BEGIN DEFERRED TRANSACTION, BEGIN IMMEDIATE TRANSACTION,
BEGIN EXCLUSIVE TRANSACTION H ({1 WJ—Foft o 125 252 5l

isolation_level £RiA4 None, 7~ HB)HEAE (Autocommit) o AN RIEHE FEIERL 0] LA FH AN )
B 2 A

411
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o—»l BEGIN l

ll TRANSACTION '7—>0

. DEFERRED '
. IMMEDIATE '
EXCLUSIVE

K 15-1 SQL EAIRIEERE

N T AR P TS 7 AN [ 8 25 20 0 A8 T B 3 30 R () 000 P ) e Rt v < 55 PP F 56,
Ferp 3 S DUANERE, L A 2R il BRI AT IR L e B ANl e, T A e 2l
HX Employee AT,

import logging, sqglite3, sys, threading, time
logging.basicConfig(

level=logging.DEBUG,
format="'%(asctime)s (%(threadName)-10s) %(message)s',

db filename = 'company.db'
isolation level = None # 'DEFERRED' # sys.argv[l]
412 def writer():

with sglite3.connect(

db filename,

isolation level=isolation level) as conn:
cursor = conn.cursor ()
cursor.execute('update Employee set salary = salary + 1000")
logging.debug ('R
ready.wait () # [FPEFE
logging.debug (" #{5")
time.sleep(1)
conn.commi t ()
logging.debug ("#E3Z TBH ")

def reader():
with sqglite3.connect (
db filename,
isolation_level:isolation_level) as conn:
cursor = conn.cursor ()
logging.debug (' &EfHFF )
ready.wait()  # [F2P&fE
logging.debug (" &fHF&EH ")
cursor.execute('select * from Employee')
logging.debug (' #AT T SELECT &if]"')
cursor.fetchall ()
logging.debug ("53] T Eifigi L)

if name == "' main ':
ready = threading.Event ()

threads = [
threading.Thread(name="Reader 1', target=reader),
threading.Thread(name:’Reader 29, target:reader),
threading.Thread(name='Writer 1', target=writer),
threading.Thread(name="Writer 2', target=writer),



[t.start() for t in threads]

time.sleep (1)
logging.debug (' #EABEEHL )

ready.set ()

[t.join() for t in threads]

FE P 2R FEAW R threading ] Event %} % (ready = threading.Event () ) [} 2525 F2 . B 4 Writer ()
I, SRR F R A (ready.wait ), ARERHR 1 2 (time.sleep (1)), FR5FE B
KR . PREL reader O EEREI A, AR EEE H 2R FAT R AL G AW 7.

] “JERB” (Deferred) : XIS sqlite3 BRI, B AE R A SR i A 281l B

Btk
BT & 17

>>>python isolation.py DEFERRED

UIRNEAE S

2018-10-06
2018-10-06
2018-10-06
2018-10-06
2018-10-06
2018-10-06
2018-10-06
2018-10-06
2018-10-06
2018-10-06
2018-10-06
2018-10-06
2018-10-06
2018-10-06
2018-10-06

PR A IO
AT 447+

14:
14:
14:
14:
14:
14:
14:

14

14:
14:
14:
14:
14:
14:
14:

33:
33:
33:
33:
33:
33:
33:
8333
33:
33:
33:
:03,902
33:
33:

33

33

01,698
01,700
01,705
02,706
02,714
02,715
02,714
02,714
02,720
02,722
02,727

03,966
03,969

:05,145

I “SCRIE” (Immediate) : AEIXPRCT, RERTEEGE A, Siaar el B4, HE

(Reader 1 ) &R
(Reader 2 ) R
(Writer 1 ) EfFFP
(MainThread) #E& ¥ E

(Reader 1 ) EfF4iW

(Reader 1 ) #$4T T SELECT #ify
(Writer 1 ) #{%F

(Reader 2 ) HfF4iW

(Reader 1 ) 1437 AWLR
(Reader 2 ) 4T T SELECT #ify
(Reader 2 ) 43| T AWLR
(Writer 1 ) R THBH
(Writer 2 ) EfFFP

(Writer 2 ) #{%F

(Writer 2 ) WX THBH

>>>python isolation.py IMMEDIATE

LIRS S

2018-10-06
2018-10-06
2018-10-06
2018-10-06
2018-10-06
2018-10-06
2018-10-06
2018-10-06
2018-10-06
2018-10-06
2018-10-06
2018-10-06

14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:

32:
32:
32:
32:
32:
32:
32:
32:
32:
32:
32:
32:

10,977
10,979
10,983
11,982
11,982
11,983
11,983
11,986
11,989
1515,5995
11,997
13,167

(Reader 1 ) %fFFHIP
(Reader 2 ) %fFFHIP
(Writer 1 ) Z5FFFID
(MainThread) #E& ¥ E 8

(Reader 1 ) %fFs4iW

(Reader 2 ) %fF4hiW

(Writer 1 ) #{%

(Reader 1 ) #ATT SELECT #if]
(Reader 2 ) $ATT SELECT #if]
(Reader 1 ) 19317 &R
(Reader 2 ) 19317 &R
(Writer 1 ) A TEBHN

413
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2018-10-06 14:32:13,243 (Writer 2 ) ZffFEL
2018-10-06 14:32:13,244 (Writer 2 ) #{%
2018-10-06 14:32:14,421 (Writer 2 ) A THBK

] “HEABAE” (Exclusive) : SXFMETS BT (035 BRAEHS LA, — T 1% Hiedle e g 25K
Bosms o, PO — BRSNS el e o — M AR
PATAT17T
>>>python isolation.py EXCLUSIVE
CIRS AR

2018-10-06 14:31:24,953 (Reader 1 ) 25f%[FE
2018-10-06 14:31:24,954 (Reader 2 ) Zf:[E$
2018-10-06 14:31:24,962 (Writer 2 ) 25f%[FE
2018-10-06 14:31:25,949 (MainThread) &R E

2018-10-06 14:31:25,949 (Reader 1 ) Z&fhgid
2018-10-06 14:31:25,949 (Reader 2 ) 2Gf&4ETR
2018-10-06 14:31:25,949 (Writer 2 ) %=
2018-10-06 14:31:27,100 (Writer 2 ) X THBX
2018-10-06 14:31:27,103 (Writer 1 ) Zf:E:$
2018-10-06 14:31:27,105 (Writer 1 ) #f&
2018-10-06 14:31:28,264 (Writer 1 ) X THBX
2018-10-06 14:31:28,318 (Reader 2 ) #4T7T SELECT i
2018-10-06 14:31:28,318 (Reader 2 ) 53| THMjLHE
414 2018-10-06 14:31:28,319 (Reader 1 ) 4T T SELECT £rifi
2018-10-06 14:31:28,319 (Reader 1 ) B3| THEMLHE

ffH “AZ8” (Autocommit) : W] LAEEIZ ¥ E A None, B BN OO EE A
PR 2 B AP BIEAR A . U BB, B UAUNAEARS TH IR “conn.commit ) 7, FFKAR
fihrh isolation_level [{H 1% & A None.

PAT AT

>>>python isolation.py
T EL P

2018-10-06 14:29:45,740 (Reader 1 ) 25f%[FE
2018-10-06 14:29:45,749 (Reader 2 ) [
2018-10-06 14:29:45,922 (Writer 1 ) Zff[F)E
2018-10-06 14:29:46,100 (Writer 2 ) Zf5[FE:E
2018-10-06 14:29:46,759 (MainThread) #EAEE S

2018-10-06 14:29:46,770 (Reader 1 ) Z5FR4ER
2018-10-06 14:29:46,773 (Reader 2 ) “5F545H
2018-10-06 14:29:46,773 (Writer 1 ) %

2018-10-06 14:29:46,773 (Writer 2 ) #{%

2018-10-06 14:29:46,779 (Reader 1 ) T 7T SELECT £riff
2018-10-06 14:29:46,786 (Reader 1 ) 53| T HMLHE
2018-10-06 14:29:46,786 (Reader 2 ) 4T 7T SELECT #riff
2018-10-06 14:29:46,790 (Reader 2 ) 7R3 THMLHE
2018-10-06 14:29:47,783 (Writer 1 ) A THBK
2018-10-06 14:29:47,786 (Writer 2 ) X THBX

€ 24

® sqlite3 B2 C 5 5 #dis %2 SQLite [ Ptyhon #5211,

©® E MBI RE R Cursor X% GHbrdt ) Al 6 B AT &5 Bl SQL #4E (Bt 4
A~ B SR MMEREED.

© ] A B S B R R R T

® commit () fl rollback O 73 W TR FH 55 [FIRFS, Fnl k& H 5 PRAIRE 2P0
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. Python ‘& J5 3CA%4. https://docs.python.org/3/

. https://docs.python.org/3/tutorial/index.html

. https://www.programiz.com/python-programming/tutorial

. Google's Python Class. https://developers.google.com/edu/python/

. https://python-textbok.readthedocs.io/

. TkInter J%£. https://wiki.python.org/moin/TkInter

. Doug Hellmann.Python 3 Module of the Week. https://pymotw.com/3/
. https://realpython.com/python-sockets/

O 00 3 N L A W N =

. Stavros Korokithakis. Tutorial - Learn Python in 10 minutes. https://www.stavros.io/tutorials/python/

10. https://hwdong-net.github.io
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