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python exl 5.py

Hiz 45 % wE 1.13 Fron.
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> @1

1. faji& Python JF RIS M2 S 1 F o

2. AT AENFRFARINAERE? 75 Python B3 Hh W] by R 8 InyE 7% 2

3. FEVWSHLH LA 408 pytest B TAE Haxk, FEH A RAABI 1-1~41 1-5 RdAE P,
JHEATRT

4. Pifl 1-1, %i"5HFietr Python WMHFESF, Lo “ Z3)F4>), A e £4f Python. ”.

5. PiieH 1-2, 95 )Fiety Python WAIRES?, THHIFE R “1%243+4+5” fia 4R

6. ifeHl1-4, %i"5 21T Python MFIFESF, 7EAfAh 2 “Fxt?>] Python R
TR

7. {i8HI 1-5, 405 IFEAT Python M IFEY, 7E% A oR—ikE .

iﬂh—\%}’ﬂﬂ

Python 7% 5 #EAT]



F25 Python 3&EIR K

AE A4 Python if 5 UM B . JEAREYR R | IS HAT. 0], B A
IR, R ZIX LE RS g 5 P AT 5. FEPiE S (programming language) 7
Bt — e, S HRE TR AR SR RN BT, AR E S AC U
P %25l % 2] Python 155, #l2M Python %S5 R Uit FNL, A BN
WELESE, 5S¢ MELEAT- 55 . Python BESRJETE &, WiAT FLRUE HITE VAR . A& - 2244 Python
5 A BEACTE LA TR .

2.1 Python BYEIEZLEY

PR AR
Python & X | 6 A Ar#EE A2 .

e Number ({7 ):

e String (AT H);

e List (¥1]3%);

e Tuple (Ju4l);

e Sets (FE{7);

e Dictionary (FHi),

1. &enl

AR FHFEE int, ¥ AT float. 5 %X complex A4 /R{H bool PYFPETL
Python HJZH L BIAEAE N, ALY, nfLLERAEH .

ZLIE

x = 13 x h #
r = 3.14 RS =]
a =3+ 43 a N BE

A JRAE T — PR R (P SR 25 Y, F/EL True/f False 18, ‘S AI145 50w st 1] 888 1
#10.

2. FRFH

FH B 5 | 5 B |5 i R PP 2 45 T SR O 4 e

il tn, 'abe's '123'. "Hello"FlI"VRIHF" & 1 10 5 .

7t Python "' 5E X TR 2 AbBE A4 B (1 N B B BN 7 vk (R BUE B4, rikiR e
HIENZH “7 sHArRAD, B4 )L B FA4T £ RO 5% .



(1) str()pK %L
strOPREL n] RS 5. MR B . e R WA 17
(IROE

>>> str(l+2)

'3 - g g | SRR R 1 TR
>>> str([1,2,3,4])
'1,2,3,4"

(2) find() ;5¥%

find() /775 W] A SO A7 1 SRR ST A IR IR L WR AT $21, R [A]-1

IR

>>> 5 = "ABCDE12345"

>>> s.find ("CD")
2 AR, (R0 IS

(3) lower() f7iz
lower() /772wl AR 24T £f o K E F R NG FRE
IRIE

>>> s = "ABCDE12345"
>>> s5]1 = s.lower()
>>> sl

abcdel2345 <—| i L 2k
(4) split() /7%

split() J5 VA $% 4572 B3 AT R P45 SR IR0 A 745 1, IR [BUE N 1K

IR

>>> s = '"AB,CD, 123, xyz'
>>> s.split(sep=',")
['AB','CD','123", "xyz'] - Hii4i & |

(5) strip() F7i%
strip() J7 V2 H T BR A 47 B Sk B 4a e A4 CBRUC B4 .
B4

>>> str = "#kkkxthis 1s string example...wow! ! !k

>>> print (str.strip('*"))

this is string example...wow!!'! <+— fiH4i R

3. ¥4t

{E Python ifi 5 H 20t 7 SBRF IR P45 0 1, IXEURFIR AT RO e AT

A PATE AT B il A — SRR HRM A AT, AT/ 9195 .. B
AL QO bridse B, "n'fUR—ADHATRT, XA A AR T n e A

M3 SR
SRR A
AT

imbm%}v?H

Python 7Z:%1% Ji,
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wHEILL N TSk X5 2.1 B
F21 EHENT

& M BX
\b 1B
\f FE 2 He i1
\n 17
\r [ %=
\t f [m] BkA% (Ctrl-I)
\ g
\" GRS,
\\ SCRHT

2.2 FFRF0TLAE
R
§ilde S Python it SN BIRKT . RINFIRNCELING g
P
221 #Ek=wl 5047 %

1. AFyE X
B2 5 L) — XN -

Jl&4 = [JGHEO0, JLHEL, -, JLHEn]

SR

(1) SRy a2 N ER AR 44—, AseHECTF Ik

(2) 5 RITeE LA E 5 51 B

(3) ZHRME N ER e, WAF2E] B89 i sl e -

(4) HIRFBICHERHRA AT LIAAFE, ESFFE0T 7, ATRLE &SR (RN RE

HII2)
1 4 -
al = [ 1; # € XTEHE
a2 = [1, 2, 31; # E X =ANFEI 5 3R
a3 = ['red', 'green', 'blue'l; # ENX=NFRFHMIIE
ad = [5, 'blue', [3, 411; # € e mBRMUAMA MK ESEK

2. ARV
(1) MERILEH “PIERA[FIR]” £
B, %R

a=160,1, 2, 3, 4, 5, o6, 7, 8, 9 ]




Hotz 0 n A
al0] = 0; al[l] = 1; --; al[9] = 9;

(2) H “BIRADEIE Fhr: SR Fhs +1]7 RaRFIRIN A B (BRI I0E) .
(LR &SRS

a=1[1250,1, 2, 3, 'red', "green', 'blue']
A 1.7 X5 n) H AR 1580 764 .

>>>a =10, 1, 2, 3, 'red', 'green', 'blue']
>>> al0]

0

>>> alb]

'"green'

>>> a[3:] <« N TR 3 TG e R
[3, 'red', 'green', 'blue']

>>> al3:5]  <-— WE TN 3 TSI FhR Y 4 25t &
[3, 'red']
>>> a[:2] < BBNHICEITFGEI AR 2 4R I6ER
[0, 1]

222 I &@MBEMEBHK

L e

A =R E ] DLLEA R P Es n ot 2 append(). extend()Fl1 insert() .
(1) Ji] append() R £ 71 41| 3 K RS ITT 3

foian :

>>> 1st = [ 0, 1, 2, 3]

>>> lst.append(4) <—| H1 append()i/s Il oG %= |
>>> 1st

o, 1, 2, 3, 4] - BRE NG 145 R

(2) ] extend()p&I EUR: 71— MR BTG HE IS INBIAS R 2 )

IPIE

>>> a = [1, 2, 3]

>>> b = ['x", 'y']

>>> a.extend(b) <+ f]extend()F4IE b MILRBIMEIV|E a2 )q
>>> a

(1, 2, 3, "'x', 'y']

(3) H] insert()pR FOK o 2548 A B 41 R Hh 45 € 1) H AN B
i insert() pR P A% 2R

insert ( F#rfVE, fEIANIILER)

%NHM%A‘;H

Python 7Z%1% i,
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11 1 -

>>> 1st = [1, 2, 3]

>>> 1st.insert (2, 'x')<+— M insertO7E 45 2 &bff AT HE'X
>>> 1st

(1, 2, 'x', 3]

2. MBRICE
(1) H del ap 2 MIERSNFR R E FFrIFITHR
i1l -

>>> 1st = [1, 2, 3]

>>> del 1st[1] = Fl del @y 2% Fhr 1 AL B CE
>>> 1st

(1, 31 <«— BRMERENLER

(2) H popQeRi U B AR P f5 & ARt 5
11 41 -

}}}b — ['X', 'Y'r 'Z']

>>> b.pop (1)

l'y — - —
e RT3 SO PI S

>>> b

['Xl; Izl']

(3) J remove(x) R ZUMH 5 1 2% 0 P A7 {E A X' TG 2%

11 21 -

>>> a = [0, 1, 2, 3]

>>> a.remove (2) *+—| MWERFHIRFMEN 2 0 HE
>>> a

[0, 1, 3]

3. frikocHIiE
H index () e& £ 0] LU i€ Je = AE AR P 1A .
i1l 4 -

>>> str = ['red', 'green', 'blue']

>>> str.index('blue')

2 <<— BRinEIuHETEN PR E

4. MINRICEHF

H sortO)pR % n] AT 41|22 70 ZHEATHER . sortOp& BN N6 THE (R 3IRD HEFE,
#rEg e ONREIN) HEe, WAL 244 reverse=True.

EIE

>>> a = [84, 15, 27, 63, 41]




>>> a.sort ()

>>> a -« BN THFHE
[15, 27, 41, 63, 84]

>>> a.sort (reverse=True)

>>> a < S R
(84, ©3, 41, 27, 15] ]

5. IR

Hi clear() e ] LI 4R P T % .

IROE

>>>a = [0, 1, 2, 3]
>>> a.clear ()
>>> a

[] <-—

e

223 A

TCHMANEL 1, W —FousEpsl. o @AnZRR), od —Bald, sAmeain

iRz, TR AR AREE L
1. eI EIE
X5 555 B u e

|2 J64H a

Bl .

>>> a = (1, 2, 3) =-— §

>>> a

(1, 2, 3)

>>> b = ("H%gr, "R, 'CHET') e——
>>> b

("Hcer, i, 'CilETC

2. JCEHAYIIER

e b

W] del a2 M ERZEA o, A ge DU ER Tl ) o ooz, I Jodl 2 Ae)

AL

11 1 -

>>>a = (1, 2, 3) = il e a

>>> a

(1, 2, 3)

>>> del a - MR 4 a

>>> a

Traceback (most recent call last):

File "<pyshell#47>", line 1, in <module>

a

NameError: name 'a' 1is not defined

~

B7RTeH a WAT E NIRRT

%NHM%%‘;H

Python 7Z:% 1% i,
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23 FHINES

J1I||I

ﬂ%&fﬁﬁﬁ

Python ) FHLZ AL H 2N Iu a0 Pl 228268, Hoozd “8: {7 X, W
FEANTTRES BT R T

1. L X

HRFES { Yo S R R s A Bl T — ™ Python S~ #4642

TP uEM “FRAEA]D LR,

IROE

>>> D = {'"ID': 1001, 'name': '5KkKilI', 'age': 22} «— fEt=iL D
>>> D

{"ID': 1001, 'name': 'sENiIli', 'age': 22} e-— EoRFHDFICE
>>> D['ID"] h
1001

>>> D[ "name']

NI

2. FHSTHRTEK
I T A A% BT IR 1 0 B T T = HE

Bl 4 .

>>> uil = {'name': 'http', 'port': 80}

>>> uil['name'] = "ftp' _ —
Lo } Wi % o R
>>> uil

{"name': 'ftp', 'port': 21}

3. FHLC R

WO, R AR T 2.

il -

>>> D = {"ID': 1001, 'name': 'skKiIli', 'age': 22}

>>> D['sex'] = 'J'w FitEEAIRM

>>> D

{'ID': 1001, 'name': '5KKil', 'age': 22, 'sex': '"H'}
4. TR T— FUL D Brig ) T 2
1 del fiy 2 ] LLIH B = g rh (R oo 5

IRIE

>>> D = {"ID': 1001, 'name': 'skKili', 'age': 22}

>>> D.clear () *-— JHiEFi D PTG IcE
>>> D




2.3.

{ }=— FUDHTELT
2 &4
o MNEFP A ESRFFS], 5 Python [y R REAR KA.

0/ TSRS (set) FIRAIASES (frozenset) PRI, AIARHEA 7026 /2 1]
DIV WIBRIG, TS o AR A 070 2R TR Iy AN B «

1. BAETEX
A H—X KFG 5 { oo RAhEE R, JuaRZmMHES “,” 77k
R

51 — {19 2:: 39 4, 5}
52 — {]a"'blflclr]d'}

IR s1 AT s2 AL

2. HAEIg

fili ] setQpR BN & — RS
I

>>> a = set('abc')
>>2> a

(*c',’a’,'b'} —— EELF

N

>>> s = set ('book')
>>> 5
{!Dlrlkl’rbr}_‘_ ﬁ,?R’J[\Eﬁ ‘

3. A ICHEMT

Python £E5AT WA VAR T8 INocss, 732 add)f1 update() .
(1) ¥ addO#s ot 2

addO 1L ARITCRAE A — MR N2 S5

R

>>> a = set('boy')
>>> a.add('python')
>>>a

{'o",'y', "python', 'b"} «—— python {F A —PEAKG MBIEE S+
(2) 1] update()ifs Il 7T 2=

update O LA AR TR+, 1E N IR N2 55

i) i

>>> b = set('boy'")
>>> b.update('python')

imhM%PA‘%H

Python 7Z:%1% Ji,
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>>>b
("7, 'y Tp' b, ttt, 'ht, 'n' ) <—d1 python JE A EAAT NEIE A

4. BEICEMMNER
H remove()n] LI EREE & R I TT 2
Bl an .

>>> a = set('boy')
>>> a.remove ('y")

>>> a
{'Dl; lbl}

5. AN HIERESR

RO 4 DNEHEES: & (%), | GFE). — (E%, XFA “HMITHMET) Fin
(RFFRZETT ) o

WA MM EES afilb, ,HJQ%ZQHT‘_

e a&b RN NMEATIILIFITE;

o a|bXINMNMES m%ﬁx%;

e a-bERHNETHESa NETHEASD LR

o ab X AWM MEEGHIAEILF T #;

e

>>> a = set ('abc')
>>> b = set ('cdef')

>>>
>>> a & b -— LB
{'c'}

>>>

>>> a | b B — S
{*c','d",'b","f','a",'e"}
>>>

>>> a — b -~ Z=4E
{(*a’,'b")

>>>

>>> a ~ b «— XMEE

{'d','b','f','ﬁ‘,'@'}

2.4 FE[FESIGEN

241 Rk 5 4 MR

Wit Py 4 2 i o AR A T XA S5 M RO RS PP I, NEE—SiB A0 0T 4R, 2 B3R A
FPRIRIIAT Ry v BB 45 TR



1. Fiigh

{E Python " {8 1] print() R £t Z4% .

(1) HE¥EmH

TR BUE AIER. Judl. TSR RALAR AT UM print()pR 2 H A T H

filn .

>>>print ("runoob")
runoob

>>> print (100)

100

>>> str = 'runoob'
>>> print (str)
runoob

>>> L = [1,2,"'a"]
>>> print (L)

(1, 2, 'a'l

>>> t = (1,2,'a'")
>>> print (t)

(L, 2, 'a')

>>> d = {'a':]1,
>>> print (d)
{'a': 1, 'b': 2}

(2) & =405

print() B XL AT LUAE AT % H5SUHCHHH 20R o 5 FH (R0 AL th 155

'b':2}-—

i it 7

i th AT

i L AR

it A1 K

it o2l

*22 FHABAHEEAS

% 2.2 Fioxe

s 15 BF

%c &AL F T S H ASCII 615
%s 1A TR

%d A B

%e RRME T EGERS AT 52

[ 2-10 A%t At R 428 il 47 fan Hi 7= )

AL NN
print ('sd %d %s'
print ('%

print ('%8.

3 (15,
s %5 %s 'S ('HHH",

4f'%3.14159)

for i in range(1,4):

print (1)

for i in range (0, 6):

print (i, end='

")

3.14,

}

"=,

12.8))
"RIBET))

4 FR8, K4

i L N B BT

}

i I AN AT

%NHM%#;H

Python 7Z:% 1% i,
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FIFEFP ORI ex2_Lpy. 181TFE)T:
python ex?2 1.py

B rsisiidi i r.

15 3 12.8
PR BrgE
3.1416

1
2
3
012 345

2. HWAE

7t Python 11, i 1] input()pf £ ALk o inputQ e EUA B A AT 2 . A 25 A
BUERLEAG S, vl LT eval() R ZCRs 457 4 450 ZU{H -

(51 2-2] MEE B AW, FFvE R EC .

FEFACIS U T .

print ("HIA N M)

a = eval (input())

print ("fA S )

b = eval (input())

str = input()

print (str)

c =a+b

print ("c =",a,"+",b,"=",C)

FIFEFFRAT N ex2_2.py. I84THEF:

python ex?2 2.py
FEFIBAT a5 - R

3 v

AN A SLEL < TEZ&ERHA ARSI, “ 7 Rorizbl 4
4.5

o

g8 N.
ZE B - -

O
— =l
L :Ti Iﬁ

+ 4.5 = 7.5

(5] 2-3) <24k AR 1 [FUME -

E9m SREFIT, 77 Z AR m (P {E Bk, Python 7EAC 4 11 5 Ik AN /g 22 H
[B] AR 1E

FEPAAS T T



a,b = 3,5
print('a,b =',a,b)
a,b=b,a
print('a,b =',a,b)

K FE P RATE A ex2 3. py. 81T FENF:

python exZ2 3.py

SRS RS /Il
a,b = 35
b =

242 ift#iE4

L Mgy OIS
if TR TSR FEET M EAIWT G E e i, AR H T 45 2R DL AT 2%
Do SCHIREF B X T8 SORFRIRR), LT 08 -

if APHERER: «— FARARINE SU AT
wR o AR 4t 4 4%

KA E I, A5MRIEG ENFMFROLE (true), sUAAT HH B TE RJER;
# FEANOL (false), Wk IXFloriREw), HRHATaseiha), R 2.1 P,

(512-41 MEEATEHAPAEEE, 35N B ORI H X P85

MEERL ERIATIM N4 ay b, W a<b, AREHUEMNNBIRFESIR, wTRLEREZ T .
B’k a>b, NIFGLACHMN N EAEEHE, HERRFEEWE 2.2 Brox.

true
TR
RELEA)
2.1 B30 if & AFER) K1 2.2 i /N BIORHES 05 S e P 4%

Mha%IH

Python 7Z:% 1% i,
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PR T

print ("HIAS M ")
a = eval (input())
print ("HIAS A ")
b = eval (input())
print ("fffFHi: ", a, b)

1f a>b: «—— AWM, Ha>b i, $friEa)d, 24 a<b i, BkibiZiEf)sh
a,b = b,a
print ("ffF)E: ", a, b)

K FETARATE N ex2_4.py.
FEFia T4 Ban

WA A 8 2
MAE A 5
HF#i: 8, 5
H¥JE: 5, 8

(51 2-5] X245 =AM K REUT 7.

W71 max {70 KL, B — N a TN max Y, R max 5 AL
B EURE BOREONAF IR max s AT 2R EUAR 4G 2 ), max A7 TR — 8 e K2
HAVERAEWE 2.3 s

kmAa. b.c
max = a
b>max e
F max =b :
MATHEHEE L |
B, BERFEFIE
max ! =
c=max
& max = ¢ ;
e |
ity maxif 75
Kl 2.3 SR = Ed m KBy
PP AR

int a=5, b=9, c =17
max = a; - ¥ 55— 2 a TRAE 45 22 & max




1f b>max:
max = b
1f c>max:

max = C

——

—
—

—| A b 5485 max BEL 47 b>max, W b F] max

=~ F=1%c 5% 5 nax lL¥, #7 comax, W c i F| max

print ("sNEWF A ", max * max)

KEFEPARAE A ex2 5
PP Tas R ke

B KB I e 81
2. Ao 30ktsiz

PYo

A, AR A RIE AN AL I AT AN A B TER], a] DU 5 — My SR £ 4G 1
kA, B if-else T A). XUI» SO FE G TR IEAR 20N -

if RERIRA:
R Bl
else:

FEFB2

EANMEARN SRS, AR AALE (true), PATIERJER 1; & (else), BIAAATIE L
20 KT RIP SGRFETLM FAFER], HAFEWE 2.4 PR,

CRAFRRAL) CRAFABRAL)

1 a7 B2

%] 2.4

R

Xy SCIE PRGN I 2R i)

ifelse 1BA) T 784 L2 if-eelse if, — A if iEAJ O] LLGATE=AS if---else if 34>, HI

BE ) elses
[]2-6] 151y {

FERPAAS T T

import math

Jx? —25

25— x?

x=float (input ("IFHIAX:"))

1if x < 5 and x >

-5:

X <-5ax =5

—3<x<5

y = math.sqgrt (25 - x * x)

else:

y = math.sqgrt(x * x - 25)

Mru%ﬁii

Python 7Z:% 1% i,
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print("}? — ", }.,}
¥ e IRAT M ex2_6.pye
IZATHE T

python exZ2 6.py

P g i .
4 v/ <« MEERHIA 4, 1% Enter £

3. 25 SGETRE
AT Z PP SR A AU, A T 22 90 S g, HaaE s XN -

£ FfEFRIEAL:
FEIFB

elifscFRiIkxR2:
FEIrFB2

ellf/h’ftlz_‘&—l&_tn
P Bin

else:
P Bin+1

(51 2-7 W% A 99 il 3% 08 gl 77l .
FEFPACHS I R

a=int (input ("IEWIA B HIKS:: "))
b=0
1f a>=90:
b=5
elif a>=80:
b=4
elif a>=70:
b=3
elif a>=60:
b=2
else:
b=1
print (a, "X NS EIA: ", b)

R REFFRA7 O ex2_7.py.
EATRE P

python ex2 7.py

FEFBiTE R U



A H RS 83
83T VISl A 4

243 &4

ERE vt feh, @ FHER — IR —EMEREEPITZ IR, ZRERNIT
PIX — L FERR T .

TR R B — MR A S5 . HAEF A, e e oarnt, REHAT
B, HBIFMAAINIE. e AR, AT BIRE P BOPR 1
7N

Python H [P 15 A)EL 45 for 15 A HT while 151].

1. for HiEhi5

for A TE ] — OB NHELE Wl |

for i ® in range (TAHHIME, TEHAZHE, PKAH): i
A AE R - T A

for {6 AJPAAT I R AR IXAE I . ESEHATIRIAZE EIRAIME, 58 i BRI AL TAE: 4
AMEAZ m 2 B /ANT2E, A&, WREAREAERH FATIEMRRITER]; 1
roeta R )a, MR AZ SR IN— NP KME, PSRRI, X RIGHMETR T . 8
R IA SNV N 2 ARAE 5 R AR f 2 5 /N T2 TG, A RIS REM 2, I
PRELAGIA: 15 Bk H A for ), AT G 2EER]. for TRMME A RIHAT R FE WAL 2.5 B,

AL
EA IR AF

Z AR
TEE A G A

!
ERA i
L Gy
|

!
e

K25 for s R HAT I FE
MR E KA 1IN, aTLLEng, Hinl 'S k.

for G E in range (fEMHVIME, TEHZAH) -
TEFRATE f

[15]2-8] =KM 11219 [FIAI.
FE ARSI T

i=1

Python 7Z:% 1% i,
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5=0 At s A7 TR IE, %ﬂ&f*{ﬁﬁﬂ
for i in range (1, 10): | NIERS R, RER TR, i1
s =5+1 M1, PRS2 EZAT N =10,
print("1=%, 1, ' 5=, 5) ] i 4 10 IR 2 M A RFR AT
KR P RAT- 9 ex2_8.py.
ﬁiiiﬁﬁf?:

python ex?2 8.py
FEPIs AT 45 R b

i=1 s=1
i=2 s=3
= e
i=4 s=10
= s=15
i=6 s=21
1= s=28
1= s=36
1=9 s=45

& for JAAH, TSR ELETEA AN R AESAR, AWK EL
(512-9) FEARIARAN SARGIA AR S E, DS IR AL

FE ARG G 1

i=1

s=0;

for i in range (1, 10):

i=i+2 <« TEMmHEAN SRR ZENE

s = s + 1

print('i=", 1,

KL ORAF N ex2_9.py.
ﬁi??*ﬁﬁ?:

i=7 s=25 — TEH T 9K




(HE, WRACFE IS e

i=1

s=0;

for 1 in range(1l, 10, 2): <— @il 5K SR HEHRETH

5

print('i="', 1,

s + 1

s=',s)

WFE Pz T g Ban

i=1

1

1=9

s=1
s=4
s=9
s=16
5=25

—] THH T 5K

{7t for fgErh, w] LAfEH] continue i 7] 45 W AS IR EA, B ] LA H] break i #Juk H 1 F4
A, M &5 REEAEER

[5)2-10] 5% 10 DAY B ECHT .

FEPAC R

1=1
s=0

for 1 in range(1l, 11):

PhorEe == e fRIAREL D ONARE AR
continue
s =5 + 1

print('i="', 1,

T "

s=', s)

EARRIH, “1%2 == 17 KRR 1 378, 291 T HO, G5 RAIRTEIR, 4k4:
HUR —ANECR AW, 451 0EEL WHESR AN,

R FE P ORA7 0 ex2_10.py.

EATFE

python ex?2 10.py

FErsiTgs Rt
1=2 s=2
1=4 s5=6
1=06 s=12
1=8 s5=20
1=10 s=30
[5]2-11) & %1)4 s =[Pytho', java', 'C++/C', 'PHP', TavaScript'], v FIg IRk [ 41

Priotzs, JHEBf e LR,

Wha%IH

Python 7Z:% 1% J,
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FEPACHS I F

s = ['Pytho', 'Java', 'C++/C', 'PHP', 'JavaScript']

for i in s: | WK TR
' print (1)
KL ORAF M ex2_11.py.
BT R

python ex?2 11.py

FErisiTds B r .

Pytho
Java
C++/C
PHP

JavaScript

2. while i
while B 7] — BN PIVEVE SR W B -

while fEIFAT:
TR AIE AR < TEFR A

while i A HAT IS AL 2 XAERT: B e AW A A2 508 true, TR AT true,
WIHAT A )R] s 4704 false, JWZEIEAHN . while Fi 3R LR Bl Q¥ 2.6 B

AR

TEER A A1)
|

'

f &g )

% 2.6 while 1§ &5 #4) 1 i 72
[5]2-12] =K 10!,
Hn!l, i p,=n!=n*m-1)*m-2)% -+ *2x1=nxm-1)! , K]
b2y 2

Pn= 10 % Pn

Pn-1 = (n — 1) * ppo



pr=1

AU —ANE & p RAFBAER S, M55 & n A 13I8 F) 10 &, HFEHRPAT p=
p*n, BE—{K p BHEAEI p [HEY n £%, &mJaibHEsKE] 101,
FERAACHS T .

n=1

p=1

while n<11:
P =p*n
print('n=', n,

n += 1 _

R FE PR AT 4 ex2_12.py.
BAT R

<« fEHMARE n FERMAN N 1

python ex2 12.py

FEFPisAT8 Rk
n=1 p=1

n=2 p=2

n=3 p=6

n=4 p=24

n=5 p=120

n=6 p=720

n=7 p=5040

n=8 p=40320
n=9 p=362880
n=10 p=3628800

3. WishitkEE

faI T LARE, fE—MEFENE S 7 — DB, WERTiKE. HrkEs
17, AMEREEHAT IR, WEIEREHRAT— A .

[ 2-13) N HTEHIRE, 485 FIEIILEFET

Tk M FIOOEMREH L, HAMERA S 1 EAT 8, 108 1~9. WIRIFAR &
HIAEL BT ixj=j*1, SAIEHEE R 1~1. SMEFRDE 1 AT K, NI
=] AT IR

A ARTY/ I
for 1 1n range (1! 10} s sessssssssssssssssessssstessisasssssasssssssnnes o
for j in range (1, i+1):  ceeeeeeseeseeneeneniin. — N IEFR 2 HIMIE FA 428

") - AT | — wEs | [T HTE
DIATIE (17) ereeeenneetne ettt e e e e e e e e .

Hop, print)H fF) end=" "/~ A7 5 H

print(i, 'x',]j,'="',1*], end=

imhM%PﬂH

Python 7Z:% 1% i,
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K FE PR AT 4 ex2_13.py.
EATFE

python ex2 13.py

PP T8 R b .
Ix1=1
2%x1=2 2x2=4
3x1=3 3x2=06 3x3=9
4x1=4 4x2=8 4x3=12 4x4=16
5x1=5 5x2=10 5x3=15 5x4=20 5x5=25
ox1=6 ox2=12 6&x3=18 o6x4=24 6x5=30 6x6=306
Tx1="7 Tx2=14 7Tx3=21 7Tx4=28 77x5=35 7x6=42 77x7=49
8x1=8 8x2=16 8x3=24 8x4=32 8x5=40 8x6=48 §8x7=56 8x8=64
9x1=9 Ox2=18 9x3=27 9x4=36 9x5=45 9x6=54 O9xT7=63 9Yx8=72 9x9=81
(5 2-14) NHITERESTEIH B “*” A EA = HIEETE, WE 2.7 s,
E
E-
E
¥ ok ok ok
S

2.7 B “*” AR EA=MEEE

FERAARHS N T

for i in range(1,6):
for j in range (1, 6):
if j>i:
continue

print('* ' * i, end = " ")

print('")

R {RA7 ) ex2_14.py.
EATFE

python ex2 14.py

FEIPis T4 Ban i

¥ % ok ok

d o ok ok



2.5 R 5\

& Python 1, K Fl T-SCBUC R E DI e M4 T RIS AE IS, Axy PRI

BRI, AT TS24 Python 1 s& B0E XA I T .
251 &# Gz 58H

L R%oE BRI
BB HH OB T def SKE X, L — BN -

def FREH (ZHEFIK) -
BR AU
return (IZ[F1H)

Hof, BROTLYA . Y SN, SR WA <, 7 /40, MRNERRE, o

D148 % return 124] .

[l 2-15]1 6% 44y Hello FJpg 2, HAEH bSrt “XidEE A Python 7" )5

T2 -
Gl iz R AR PP BCn T

def Hello() :
print ("MW APythonth Fm)

fERE 1] HelloORi 4L, ¥4 57R “XKIMHEA Python tHFL” (545 P 7%
[f12-16] QU DN sumQRI %L, HAF TS n DIARSEEZ A (B35 n).

NI SEBLTE R 0 DLPY R R e KR P B

def sum(n) :
s=0
for i in range(l, n+l):
s = s + 1

return s

2. ERE A

& Python ', EL £ 1] eR &4 Uil FH eR 2. Qi SO R ECR 5 2 800 WOV T eR 200

WIAE I Z 4L

(52-171 GUE S FHS AR IR B, IR S e e T Z R 2L

3§ e e e s oo e s sfe e s e e sl oo e e she e sl ol sl sl e s e sl e e sl e sl e s e e e e sl sl sl e ke

* W N 27 A IS E BE R G0 *

> 3 e e s s e s sfe e sfe e b sk s ke v sl e ook ke sk e sk ke sl sk e sl sl sk e sk ke sl s e sl sl sk e sk

FEFACHS R

def star():

%NHM%E?H

Python #Z%1% i,
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gt = " akeskokokookosk ok ok obook ok sk sk sk ok oo ok ok sk ok sk sk sk sk sl sk ook skeokeok sk sk ke ke sk sk ok ok ke ke ke ke 1Y

return str

def prn():
print ("* MR 7 A il S s B R G ')

print (star ())

prn()
print (star())

R ARAT A ex2 17.pyo
BATFET

python ex?2 17.py

FEFia T4 Ban

etk e e e oo sl e sl e sl e e e sl e e sl sl e sl e oo e e sl e sl e e e e e e sl el e e

* WOWHE N 57 A TG BE R S8 *

3 e e ke s sk e ok sl s s ke b sk s ke v sl e ook ke sk e sk ke sl sk e sl sl sk e sk ke sl s e sl sl ke e sk

[ 5] 2-18) N ed %L, 115 1~100 [FA1.
*EF?TQHQQU1::

def sum(n) :
s =0
for 1 in range(l, n+l):
s = s + 1

return s

a=100
ss=sum (a)

print (ss)

KR ARAT 4 ex2_18.py.
BT

python ex2 18.py
FEFisATai R k-

5050

252 ABHEZTLELHEE

7L R KA PN T e SO AR BB ek B S JOPR O Rl AR i, iR B R iZ R BN AT /L. 7E
BR B AA SNER s SR AR A 4 R A i, 4 Rl A AR AR B SO AR rR AT 2. B R



AT

ey
pelia

il

5 R AR A A4 I, AR MR AS B A, R bR, AR
2 Ja) A A E AR T Ay 2258 HI OCHE T global 1 .
(5 2-19]1 &R Jailt A2 A 44 7 Bl

o

FEFPACHS G F
global x
Y _ 10 | T ammx e, R
def fun/() :
x = 30 <+— il E
print ("R Ex =", x) - o Jay AR
fun ()
print ("®REE==", X) - R R AR
PR ARAF N ex2_19.py.
BATREFY:

python ex?2 19.py
FEFis T s k-
JaiREx = 30
Pl Ex = 10

253 FTHAREIHK

Python P4 i B %0 )¢ python R4 EAIEEMY, 7E Python [UFLFEH, ] LABH I i F i Lt
L, ANFEER e X

i, 5w UL print() 2 P E L (ERL R BB T

print ("Hello World!")
i~ H BB L sqrQAS A2 N B e E, A ] 1% pR B0 75 255 | ] math Btk

import math
y = math.sqgrt (25)

Python % J1] N B B KLU 2.3 PR
723 FHAEHRN

Bl 5t A
abs(x) SKZENHE

AT LIREE, Tl L S5
VSRR R, R 5 R

divmod(a, b) i 7] fy AR £ o A
eval(s) F R s F 3 pcE8UE
float([x]) B — AN PR R BB P oNTF R IR e 2 EC I (A] 0.0

%NHM%E?H

Python #Z%1% i,
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ik
oR &1 15t BF
int([x[, base]]) BT mt SR8, base it
long([x[, base]]) ¥ AT h long K
print() %, Ehfa LB
pow(x, y[, z]) & [E] x [y IR
range([start], stop[, step]) rEE AR, BROA 0 FHUG
round(x[, n]) ISR TN
sum(iterablel, start]) XA SR AN
str(obj) U 5 B H A T S e il A R
chr(i) I HH i %R ASCIL 5 7%
bool([x]) ¥ x ¥4k 4 Boolean /!
max([# £ 41%]) iR 7] f5 KAH
min([ FEE A ]) 1 [A] f5 7 ME
sum([ £ AR ]) 1B [F] 25 £ 2 A

(51 2-20] Z=zis S R BRI

PG A F

sl=max ([1,5,2,9]) # K NE

print (sl)

s2=min ([9,2,-4,2]) # KEe/ME

print (s2)

s3=sum([2,-1,9,12]) # KA

print (s3)

sd=abs (-5) # Ll

print (s4)

s5=round (2. 6) # DU I ANHUEE

print (s5)

s6=pow (2, 3) ¥ HE 2 =Ky

print (s6)

s7=divmod (9, 2) # IR []FRyE S R AR AL

print (s7)

R FE R AT ex2_20.py.

BATRE

python ex?2 20.py

Mz T4 B,



(4, 1)

2.5.4 B4 &2 lambda

Tt

£

7t Python ", nJ DI FH B 44 e 5. P 44 eR B RV AT eR 2 44 1 R 2
i, H] lambda = W [ 44 pR %5
@i, vHEPAERIRT, W] LU R
add = lambda x, y : xty
print (add(1,2))
H AR 3.
M _E T 75 ] LLE 2, lambda Fak X THE 45 B AH 2 T e Zy ik M4
[ 5] 2-21] JH lambda 3iAZ0, SK—=ELPIAI.
FE A T

f = lambda x,y,z: xX*y*z
print (£(3,4,5))

L = [(lambda x: x**2),
(lambda x: x**3),
(lambda x: x*¥*4) ]

print (L[0](2),L[1](2),L[2](2) )

K RLFARIE N ex2 21py.
TR

python ex?2 21.py
FEFF RIS AT 45 R E -

60
4 8 16

26 = ¥ ¥ &

(512221 sk 50 BLARER: 7 460, (RSN EE 5 MBIOFTA A, Dl
FERACAG I T VAT A%

%NHM%E?H

Python #Z%1% i,
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for i in range (1, 51):
1f i%7 == 0 and 1%5 !'= 0O:

print (1)

R i PR 17 4 ex2_22.py.
EATRER?:

python ex?2 22.py

FePis AT a5 Rk

:
14
21
28
42
49

(451 2-23) UnSR—A 3 A7 B S A B S 5 fEE 2803 &, WNZEGRR o “ KA S
B, 153=1"+5 +3°, FrLL 153 &2 AN KAFEE. =k 100~1000 A5 “KALTEE .
FEFPACHS I T

for i in range(100,1000) :
sum = 0 ) S N VA YA
temp = 1

while temp:
sum = sum + (temp%10)* (temp%10)* (temp%10) # NS B

temp = int (temp/10) ¥ B I
1if sum == 1:

print (1)

FRE - {RA7 M) ex2_23.py.
BATFE

python ex2 23.py

FEFFis T4 an i

153
370
371
407

(51 2-24) &7 itthiZs: 10 42 6 H 1 HE Al s, HEPE N (°C)H 31, 30,
33, 31. 28. 32. 29. 33. 35. 31, i HEBHSE.
*EF?TEﬁgﬂU1::

a = {31,30,33,31,28,32,29,33,35,31}



s = 0
for 1 1n a:
s += 1

print (int (s/len(a)))

KR RAEN ex2_24.py.
TR

python ex2 24.py

FEFis T4 Ban i
31

[ 2-25]1 Xm[FEZER @ WARE DR, M EMmEL 173543k WAL
17 94 Wil BRI & AT 20 2

x + y = 35
2x + 4y = 94

FERAARHS A T

for x in range(1,23):
y = 35 - X
1f 4xx + 2%y == 94:

print ("R®TASsH, BAsH 'S (x, y))

R ARAT A ex2 25.pyo
BATFET

python ex?2 25.py

PP I T4 R F -

R 12 1, 847 23 1

[512-26] FEEKEMME . 285 ik—, B85 3 30—, /Mg 3 H— 3,
F 100 SCER K 100 L35, Gude] =52

i x A, BGy H, RSz HL

x+ vy + 2z =100
5x + 3y + z/3 =100

FEFP AR -
for x in range(l, 20): ¥ M1 FFUEEAY, AEF5E20
for y in range (1, 33): # MIFUEGEEEY, AEFHE33
z =100 - x - ¥y # VHEAE R B DA, N PN B L 3 AL

if (z%3 == 0) and (5*x + 3*y + z/3 == 100) : % AW KRS G &M

%M?f;H

Python 7Z:% 1% i,



Python # /71X 71 & | HAEZ——MUNTTE|EF T (#KRIK )

print ("AX: %s BEE: %s /G $5'%(x, vy, z))

R B ORAT- A ex2_26.py s
BATREFP:

python ex2 26.py
FEFIsAT g5 - an R

AN 4 BEXS. 18 /Nig. 78
M. 8 BEIY. 11 /NE. 81
M. 12 BRI, 4 /NIS: 84

[51227] LWERIR, 5 KSR ~FE A, BoKEH T 5
A LR EERA S — R M2, 25 10 R b4 oKig R E Sz b ?
BT B x AL, SR %AV, BEIF v2- 14, BTl HRIER
BT AR R xo= e + 1) %20 HAESE T 9 RZ )G (B 10 KD, x=1. &Xznlbh
FHAE PR SRAL R 154K )
FERPARES T

i=1

x=1

while 1<=9:
x=(x+1)*2

1=1+1
print ("FREE: x = ', x)

Rk P ARAF N ex2_12.py.
BT REY:

python ex2 12.py
FEFis T s k-
PHRE%: x = 1534

[ 5] 2-28) for 15 RPN H 7~ -

(D) fERFHIEAE, b ['xyz!, 'book', 'hello'].

(2) PSR G154, BoRs|ZR['c++, Java', 'python'].
(3) T IERTE, Bon 5 NEF

FEPACHS an T

# (D) R AEAE

sl = ["xyz", 'book', 'hello']

for 1 1in sl:

print (1)
print('\n")



# (2) WHRAIRGEAE

s2 = ['ct+t+','jJava', 'python']

for 1 in range(len(s2)):
print (i, s2[i])

print('\n")

# (3 EHETIAUA

X = range (5)
for 1 in x:
print (i, x[i])

print ('\n")

KFLFRIEN ex2_28.py.
AR

python ex?2 28.py
PP ia T4 S k-

XVZ
book
hello

0 c++
1 jJava

2 python

= W N = O
= W N = O

[ 51 2-29) %5 vF 55 n! )RR 2L
n!sg LLig 3 E e X

{1 (n=1)

n!=

nn—-1) (n>1)

HE nl, M HEO- DL iE o - 1), UFEEH o - 2) KRS, B35S

AR RS TR )

MR A, 11=1, XEARRBBFIERE & HZ&IERAE 1NE R, R
KM HEH 2, 31, -, nl.

B 0l (BBl fun(n), 4 n>1 B, fun(n) =n* fun(n-1). BP7E fun(n)ig 5074 i
53 H fun() H £ .

FEFP AR -

%WFM%EH

Python 7Z:% 1% i,
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def fun(n) :

if n == 1:

return 1
else:

return n * fun(n-1)

x = eval (input ("iFAnIIE: "))

y = fun (x)

print(x,"'! = ',vy)

K FE PRI N ex2_29.py.
EATHET

python ex?2 29.py

SRR RELE /I
iHHANMIE: 5 7
51 = 120

[51)2-30] Zw5 ek, MWEEIAZE n, TFFHEFIRESIPE KT n 0.
WS N1, 1, 2, 3, 5, 8, 13, o M3 TJTLG, B —Wi&R7 I F,
9 5 R AAS

def fun(n) :

a,b=1,1
while b<n:

x = eval (input ("iHFIAnIIE: "))
y = fun (x)
print ("F AT, x, "I = ', y)

FEFE PRI A ex2 30.pye
EATRE P

python ex2 30.py
FEFia Tas Bk

i AnM{E: 11 »
KT 11 I = 13

(5] 2-31) [ HIBGEAL &L random ()BT K 206
A I BE AL R £ random() 75 %25 | H] random bl .
FE ARSI T



import random

def hongbao (total, num): ¥ Z ¥ total LKA EEE, num W KA 05 &=
each=1]
already = 0 # AP C KA

for 1 in range(l, num):
# BEHLTECA B, DGR T AT AR Ik
t = random.randint (1, (total - already) - (num - 1))
each.append (t)
already = already + t
each.append (total - already) # JifAEIRIEESH)E A

return each

if name == "' main ':
total = 50 # BRRX507C
num = 5 # FERARSEH
for 1 in range (10): ¥ LR 10
each = hongbao (total, num)

print (each)

KR ARA7 M ex2 31.pye
BT REFF:

python ex?2 31.py
FERFIs T 45 R U T

[27, 4, 10, 5, 4]
(31, 12, 1, 2, 4]
[15, 9, 24, 1, 1]
[9, 23, 1, 9, 8]
(41, 3, 2, 1, 3]

(16, 26, 6, 1, 1]
[14, 20, 7, 6, 3]
[28, 11, 5, 1, 5]
(23, 24, 1, 1, 1]

(44, 2, 2, 1, 1]

1. Python ifi &5 A7 MFLE A S AL ?
2. PAECARE U i Python H I SEARZRIEI, 4 5 RE7 K i
e WRIFF R, 72T math B sqre() R E 15 A

from math import sqgrt

a‘mhm%?a;H

Python 7Z:% 1% i,
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a+b
- (2) /p(p—a)p-b)p—c)

3. MEAARRY S B2 AR “ k57 2] Python fRIIIR " 2

(1)

for i in range (1, 10, 2):
print ("X %2 2] PythonfRIkIIE™)

4. AR Eoas 2 bk 352 2] Python fRImIR” ?

for 1 in b:

print ("HX] %7 2] PythonfRIIL™)
5. 9’5 E A Sf“uHEITL P AT = A N BRI S o
6. WMEFEF, K Zk2 18

7. 90’5 —FE, ATEAN AL Gefe )P4 .
8. w5/ Python F£/7, #rfk 100 DA 3 M5 E0 0 £k Hii H .
9. w5 FIEN N A EEHIFEF

(1) (2)
# % % %k k ok ok %
== % sk k% %
HHH k %

HHHRH %



x 5 &K R

o
W
1t

3 £ X &
Python 1 T T A SRFF B AL, WSROI, A6 HURR  MSRig
BEAEEPRE AN, R AT KRR 1
311 (698X 54l&4%

1. J)—E X
WA AR e, 11 24 S e B3 AR d R R 53 VR R, He— B R

class 2K4: ' Ry ]
AR
o o RESE
def i1 ik% (self)

TEZE I, class & BRI OREE S, KRR IR, Ko mRERA, %
AR LBERH K E ARk, I HRB AR R EF Ik

TEMR e SR 3 71 508 A 0 e — RO 2 AR A . Rt e, Ja ¥ 4t
& AT AR 1) o8 B RR N J71s

R self 71 i FH IAQR SRR SLB, 5 C++al Java HH Y this 7EHIZE L.

2. BIIERR

FACAEHIIE, 2B RN 5, PRI RIS R $AE S v 1 Rl 2 AR 18 FI R (3 ¥4

O N B A% AN -

W% = H4 ()

3. KB

SRR, FBmd R S, A& T
%4 . 4 (self)

[6513-1]1 4u'5— Nk ECZ R

class Myclass: N
def sum(self, x, vy):
self.x = x >| € XK Myclass

self.y = vy



Python # /71X 71 & | HAEZ——MUNTTE|EF T (#KRIK )

return self.x + self.y

obj] = Myclass ()
s = obj.sum(3, 5}} SN S, e il R ik

print('s ,S)

TEREF IR L, 712 sum(selfx,y) S EL sel l fRR BN L H S, selfx = x BIHUIR
(G4 IA 25 x (ER(E S A2 R A AR i xo A T XS E A AR i, (ER AR & x
R TS 0 selfs

s T8 R

s = B8

4. JER AR IR R D

{E Python F& 7% & SCI il 73 A2 AN TR ERIAAR JE 2 A 03, FRZAMIAT AT A #8n] A
bt Vg R IXEE B 01 o WORAE R AR AU A4 A B AS Fmge “ 7 fERrgs, Wizae
BRI R A . AR ER T, SRAMIATAT AR AR5 i)

(51321 AT Rl Gzl

class testPrivate:
def init  (self, x, y):<—/ XA AL init ()

Self._ X = X

self. y = VY

def add(self): h
self. s = self. x + self. vy | &XEPHEHELR T
return self. s -

def printData (self): = | & YA 1) R
print (self.  s) ~

t = testPrivate (3, 5) # NS

5 = t.add() :}@%M%%wm&gﬂ%
t.printData ()

print('s = ", s)

PP Has T8 1 r .

. } & X HIE %, BATHIE
s = 8

5. ks ik

{E Python "}, ZKMMIETEN  mit (), HA G TFGEASE ) R 28 2 X0
2. G TR E TR S, XA B ARG k.

MR AR R E X init ()55, WRSE 2 H s #5825 )



it () ik

QIR — ARG AT H ZE, WHEC IS R 7 2SS R R

(EREFIBATIN, MG EEQI@EN RN B R BB, AFHEM A ERE R 2

2
[ 3-3]
B BL R SIEA . TERAEAE
RS F
class Person:
def  1nit  (self, Name, Age):
self.name = Name

def

name =
age =

p:

p.main ()

input name:

Person (name, age) =

self.age = Age
main (self) :
print (self.name)

print (self.age)

input ('input name:"')

input ('input age:"'")

- e XChagE ik, AT A

~| € X main()J5iks, HtifE &

(b, TR B8

W —1-2E Person. %2517 Name (2:44) Fll Age (4Fwe) WM&, B LL

# SRR v

FEFis T4 Ban i

sundy

input age: 22

sundy
22

6. BriJiik

ft: Python 1, My /538 del (), HHPIFARAIZE AR B2 /2 X0 N IHZE . i)
T RSO % B 5 R J8, 7E Python RG0S BN 2 1 HBWHAT - BT 73 )m 1%
%, X GEEAT H RN ke WREREATE X del ()L, WRSS HI
SEERIN IR i

(151 3-4)  #7# Jriktol.

FEPACH G

class Mood:

def

def

QIR S, N RSB 3h iR E &

~_1nit  (self,x):
self.x=x }h

7€ SCRYIE Tk, B0 5 ik

print ("fEEMNE", x)

~_del (self):
print ("HBAE", self.x)

f1 = Mood (1)

¥

T SCAITRY T2, BETRO B I il A

i*ﬂhw%’a‘%H

x5 AR
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f2 = Mood (2)
del f1
del f2

Pz TS BT .

PR
PRS2
HBON R
HB %2

3.1.2 £®4K

KAk A2 AU S s vk ), A s AP RO E R, — . KA
RS, WAk AR — OB, BB KIE R DI & TAE .

TER AR A, CAMRMON AL, Hridovh B RR A REIR AR, YRS ]
DLAk 2 AR I A Rl b1, (HASBE A A L AT Bl 1

TERRH, AQRMIMIE T mit OASHBPEA, MR RPFFE R AR R
7%, _Il«,lﬁfﬁlj\] PR AL super()EIE I “ACIRA LA O 7 S,

1. ) adhi

SR QT R § WS F

class R4 (KFEHK):

TRIFARTER]

(5] 3-51 & X—~3K Person, & X—~F1K Sunny 4k7K Person, JH-7E 12 iff

HACRI T2
FEPARHS G B -
class Person: N\
def  1nit (self, Name, Age):
self.name = Name
selt.age = Age | AR, KR TR B8
def main(self) :
print('ﬁh%:', self.name)
print (" :", self.age) J
class Sunny (Person): ~
def  1nit (self, name, age, score): T
super (sunny, self). 1nit (name, agej*— g i 7 35
self.score = score >. E X T
def prn(self):
Person.main (self)
print ("%%i:', self.score) W,

name = input ("iHFRIAL%: ")



age = input ("EFIATE: ")
score = input ("IFIIAKSGI: ")

s = Sunny (name, age, score) # SRS
s.prn() # 2RI
PP T8 R b

PR N A NI
AT R : 22
A Gi: 88

4. gkl
Fiir: 22

K4i: 88

2. R Zdbk
Python X fF 24k, Z4kK M —MIEA N
class THRH (LEHKL, LFEH%2, -, KXFEH4n):

TRIFAKER)

Python £ 2 447K I,  WISRIXEEACIRH AT A k44, TAE 2RI BT fe e
H4, W Python REGUKF M AAE A &P 45 2% .
[ 3-61 ZZ4kKastil.

ok

FE AR an T -
class A: ~
def 1nit (self): ~| & X AR
self.one="% X E" b
class B: -
def 1nit (self): ~| =¥ B A2k
self.two=""5 K" y

class C(A,B): N
def 1nit (self):

A. 1nit (self)

B. 1nit (self)

def prn(self):

print (self.one, '\n', self.two) 7

>| ESCAL BITE

subc=C ()

subc.prn ()
Mz T4 an

[ R MVl

i*ﬂhw%a‘%H

x5 HRH%
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313 ZHHFTXK

Python 1% & H4t T B HAGTAINRE, KRR T8 SN, R TR T
s SUEBLHEN. 75 Python 1, EENNEEEAEA  add (O e SUSEEN, B
AR sub  OJrikiaSing,
(5] 37] WABEA T4 (7, 100 A (5, —2), CAIH IS S0 ¥ 7
ZAEI . EATRE s TR N R N e B AR . e SR, TEEIX S T AR . AR GRIE
FEPACIS I .

class Vector:

def init (self, a, b): }}

self.a = a

3E SCRE IS T v

self.b = b

def str (self):

}—%ﬁﬁﬁﬁ%ﬁﬁ
return 'Vector (%d, %d)' % (self.a, self.b)

def add (self,other): :} e I
—_— P — - w I: LY
return Vector(self.a + other.a, self.b + other.b) — HzIs 3
def sub (self,other) : Ny v ot v petr o
__sub__ o
return Vector(self.a - other.a, self.b - other.b)

vl = Vector(7,10)
vZ2 = Vector(5,-2)
print (vl + v2)
print (vl - v2)

Mz T4 BT

Vector (12, 8)
Vector (2, 12)

3.2 & R

fE C S8 Java i 5 A ol KOs T 2R PE R RL I 2, I
] IAERE R R B g | B e B v . 7 Python 15 5, A T W H R e HA S+
X, WAL S, KR R EBFR A (module).

3.2.1 #E@GIFN

& Python *H ] OGBS import 2K 5 AL, o NBLE) TE 04T PR
1. HH import JE T A B
H import 5 ABLER [ —HIE 20N :




import ARBL#
filtn, B AL math, 500 PAFE OIS T4 ) 4 5

import math

RGN
PE 1] import S ABESRIGBAN, AL BL KK

B4 . B A

@il hn, I H] math FEE ) sqreQ) el Bt 5 R BT 5
FEFACHS R

import math <—— 5 A math #ith
s = math.sqgrt (25) = Ui A math BB 1) sqrt()eR 2L

print ("s=", s)
2. H from::-import:-- B F AL
Jil from*+*importe++F AL — I AN -

from HH4 import HRHHKETEH
i, 2o LR math W) sqrt(pdi %, ] LA
from math import sqgrt()

AR GA.

{EUH] from «+ import <+ 3 NBIHLH RREN,  E R ] pR A2 K 1 AR b ) oR 2

1T A i S BRI A R T 0B AR A4 o

B, 1) math BES ) sqreQpR T SERALI TR
Fe PP ARSI -
from math import sqrt -= T\ math FERA 1] sqrt()ph L

5 = sqrt(25) e—— BRI R A, AR AT AR 44

print ("s=", s)

3. SABUNiry

B R E S AN, N IR TR AR

(1) F A Python RZMIFRHEERLEL, Ul os. sys 5.
(2) AL - HY R, W pygame. mp3play %%
(3) FAHCEXFIFRPIA B

3.2 Az L H

{E Python "', BRI BT Python SCAFER AT LA/E — AT, LB H A% L2

A

%mhw?a‘%H

x5 HRH%
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(15 3-8]1 & A BAE H 7=
O & Python X fF hello.py, H: A& hh(Or&E, (S k.

def hh{() :
str="{R4f, Python! "

return str

@ Vi HIHE hello ' hh() & E I FE T ex3 8. py ALASan -

from Hello import hh <*+—— T A Hello FHH 1] hh()e& %L

print ("5|HHellofZH1hh () K& ™)
print (" ",hh())

FLIF ex3_8.py [MIZ4T 45 T -
51 H Hello AL E 1) hh()p& £L -

{R4f, Python!

(5139 %S ANk SRR AR, A5 55— i ik
O B, Hp SR W MR R AL sum(), {R/7F M ex3 9 1.pys
FEACHS an T -

def sum(nl, n2):
s = nl + nZ?

return s

@ a5 HHERFET ex3 9 2.py, HFEFACIWIT:

import ex3 9 1
ss = ex3 9 1.sum(3, 5)
print ("3 + 5 =", ss)

FEF ex3 9 2.py BJisdTas Hin .
3 + 5 =28

323 7 Bz A

Python R MIARAEZE e L TIR 2 Uik, M Python iff 5 H 54 (MR I 7 B,
B8 LU /DR e i, S 354T 200 24

A A B

1. BBk

K4y Python FiJF#lAT vl HE L4 uk [ 42 A 215X A

(1) os Ptk

os AR RS 20 bR BI85 6 NP B AH DS s, L E AT open()s file()
listdir(). system()Z5 ek %%



(2) sys R

sys fEH] T 4bFE Python ia47 By M55

filln, BH RGN, @S sys.exit(l)e.

(3) time fRLR

time AAERGEAL | — Lo AbFE H HIAN B 1 ek 2. a0, A time()pR RS 27N [A]
(4) math Ftk

math BIERSEHL [ VF 22 XV B 25 0a R 2

il hn, A H] math FEEL sqreQ) R ECHAT T 7 # s 5

FEPAS T

from math import sqgrt
X=25
s=sqrt (x)

print ("s=", s)

2. SRR

R PR 3= 2 Python FR 40 SCRFIM 26 F4 55 BERE 7 1 1) R 2 .

(1) threading il

threading FRERONZEFEERAL | — iz 0, N R84k 2K Thread 28, & XU run 772,
gtol DL — AN e i . EH R, Eetl @ iz2in— A2 Ao, R start 5
{ﬁ X, FESEPIH) run VAR s TR H AEAET « BAR v 5 vA7E Ja i B AH 2%
ORI\ /e

(2) Queue fHIR

Queue FEHLFEAL | —PNEFE LTINS (queue) SEHL. 1L 'ev] PATE 2 N2 ke b %
AT ] [F]— P ATR.

(3) commands Fibk

commands FLHE—LE/E UNIX RS H T HAT M a2 1 BR 2L .

3. ISP

I o3 A P T S ) 2% 1 1) D)

(1) socket Fith

socket FRERSZIN 1 o 25 K0P A% 2 14 10, A iz B B o] DL 4 25 s R 45 2 1T
EFF socket 1A -

(2) SocketServer firih

SocketServer A& P2k T socket B4 F MRS A Pt —HESL, xR K )2k
G, ] LU EATREN AR IR 55 45 o

(3) urllib Fith

urllib #2504 HTTP. FTP UL A& gopher it | —NG— W% ) imdz 1, 2% H s A
URL EFA & PP AL FEES

(4) cookie fHH

cookie iR A HTTP %51 v Al 55 25 PE L I A Y] cookie S HFo

Mtﬂ%lﬂ

x5 R
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(5) fiplib fHR

fiplib AER AL — N A& 4 i (file transfer protocol, FTP) % F v 1) SEHL

(6) httplib ik

httplib BB —AN HTTP & % 1 .

(7) webbrowser i

webbrowser f LR {IL—N 2| RGEHRUE Web W W28 % . S 2L T —> open() 712,
P52 A4 B URL VEAZEL RIS AEN a1 e

4. ENFRIES re Bith

Python ] re BB et 1 11 W IA A A8AE pr s 2R Dy ae e 1, AL, wl L E &
il A B b 1) 5 2 SIEEG 245 (R DU RCAG B, R m] DK DT RCAE G 136 1 U a8 2O 4

5. r BAETAT

F§7E Python W AT R RS I P4 CUNb) B it il J5U AR 745 Ot i 25 BR'EAE Python [1)%4y
RE SO, ARG HIEWFRIEG R, h 18 RIX R 5 o] LUE RN HT 0546 547

6. ZAErFAEE pickle

pickle T E M T AR I RAE B A, JHAE TR LN B, AR %A
a] AT e 414

PR oL, ZFR7ERAF 3R R R T AN Z R H IR AR . 43R F IS5
MR EARAE R AT, R IAEHEAT R AR B S A B DR A 31 S

FEITIA:

(1) pickle.dump(oby, file, [,protocol])

JERIDIfE: 4 oby X R HIMAE N CEFTITIY file H .

ZHC -

obj: ALZJEHILIY) obj X5 .

file: SCAFA4FKR.

protocol : JyE AL AT I B9 P i Wi Rz o ug, WEIAH 0. W RN fifd 5k
HIGHEST PROTOCOL, W & s 1 i i As .

(2) pickle.load(file)

LI IhEE: ¥ file X B H4 T H

Z R -

file: CPEAAFK.

(3) pickle.dumps(obj[, protocol])

BRI DIRE: ¥ ob) A RIPHIMN string JEX, A EAEAN A .

ZH -

obj: ALZJFEHILIN obj X4 .

protocal: WIGIZIAANS, WEGAN 0. WA Hi{HELY HIGHEST PROTOCOL, NIJ{i ]
=AY NN

(4) pickle.loads(string)

FRELH DIfE: M string H sz R AL T oby X5 .

Z R -




string: S/ HR .
[ 5] 3-10] pickle AL = 22 g 1) Y H 7~ 41
FEFARRS T

import pickle
dataList = [[1, 1, 'yes']l,
[lr 1! 'FES']F

[1, 0, 'no'], > | XHFR
[0, 1, 'no'],
[0, 1, "no']] 4
dataDic = { 0: [1, 2, 3, 4], )
1: ("a', 'b'), | € ST

2: {'c':'yes','d":"no'}} .

# ST EO & B O RAF TR LS 655D
fw = open('dataFile.dat"', "wb"')

# PR HIM IS A Ewf

pickle.dump (dataList, fw, -1)

# F I HI IS A Ew

pickle.dump (dataDic, fw)

fw.close() # XM

# FTIF —BEI S

fr = open('dataFile.dat"', "rb")

datal = pickle.load(fr) <*—— AT HE —PIFFIMLAS
print (datal)

data2 = pickle.load (£r) <— it fF s — A FFILA %
print (dataZ2)

fr.close()

# i dumps () flloads () 24

p = pickle.dumps (dataList)<+— ¥FIERXZIFHIE AN F-FF 5
print (pickle.loads (p)) # R R¥He[al[K) 5 Hxf %

p = pickle.dumps (dataDic) <*—— K5 X %4404 F1F
print (pickle.loads (p)) # EaFHn][)7 MR

Mz TS B F .

(f1, 1, ‘'vyes'y, I[1, 1, 'yes'], [1, O, 'no'], [0, 1, 'no'], [0, 1, 'no']]
{0 [1, 2, 3, 4], 1: ('a', 'b"'), 2: {'c'": 'yes', 'd': 'no'}}
(1, 1, 'yes'jy], [1, 1, 'yes'], [1, O, 'no'], [0, 1, '"no'], [0, 1, 'no']]
{0: [1, 2, 3, 4], 1: ('a', 'b'), 2: {'c": 'yes', 'd': "no'}}

x5 R

h
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324 {£ A pip X AT EA £

1. ‘%< pip

Python %2 2% 55 = J7 R, K2 A B T H pip #E1T%%% . Python 105 P T_ H pip
AL T X Python B, Tk, 2. EEMIIRE.

pip F#HLAECA https:/pypi.python.org/pypi/pip#downloads. ¥E+f pip-9.0.1.tar.gz L AF

BEAT T3k
PEGERUE, RIS I SCHAF B — AN SR, (RIS & ar @ W DEEAR I H >, 4w
NI s

python setup.py install

pip %% 56 Jr i il EEAC B AL B, pip 172 A4 HEAE 2k - $K E python ‘223 F 1% N [ scripts
Hx &, Biilhizee. il

C:\Users\pandap\AppData\Local\Programs\Python\Python36-32\Scripts

R HASINE R G54 5 path 1.
2. it pip LAY R
=HT, pip C&e A B HE Python 7 EALER I 2277520, W H pip an R WIEE 3.1 P,

=31 FHpipH<

pip <  iiAA pip <  itHA
install IR list HIH R R
download T 4B show EREBTEE R
uninstall  EIE B search TR R
freeze FAT — e s U O e B 41| 3% help i B

ol

@ “%é MySQL £ 2 B AL T .
pip install pymysql

@ A AL EE AR

pip install pillow

3 % SomePackage Fiibit:

pip install SomePackage

@ 1% SomePackage itk .

pip uninstall SomePackage

G A M A LRI

pip list



AR ST LA LA BB a2 AT 45 R WKl 3.1 P

-_:iii EEE Hode. js command prompt

LL>

D:\pytest>pip list
mp3play (0.1.15)
numpy (1. 14.0)
Pillow (5.0.0)
pip (9.0.1)
PyMwSQL (0.8.0)
setuptools (28.8.0)
wheel (0.30.0)

3.1 &HECOLLHE IR

33 X ] 5 i&

[ 3-11) Vo3t XN RPaEZERZE 5. WA FIRK
T3 A2 G 41
FE A IR

class Student:

def init (self, sid, name, scro):
self.sid = sid
self.name = name

self.scro = scro

def cot(self):

return self.scro

def prnid(self}'
print ("% :',self.sid, 'W4:',self.name, 'f&Gi:',self.scro)

stul = Student('alOol"', "skkKili*, 92)
stu2 = Student ('al002', "Z=HXAFF", 82)
stu3 = Student ('al003"', "#XEHE", 97)

stul .prnid /()

stu2.prnid/()

stu3.prnid/()

s = stul.cot() + stuZ.cot() + stu3.cot ()
print ("F¥S:: ', int (s/3))

i*ﬂhw?a‘%H

X G HRH%
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FEPis T4 an i

i alool W4 skokil k& 92
A al002 W4 ZEREEN AkGi: 82
i alo03 W4 BER g 97
R km: 90

(6 3-12] Wil — PSR, XA FEARTE T AERNSE S A AES, AR
FENBOT TG 91
FERFACES T

class Student:

def init  (self):

self.s =0 } FEMIE T AL R
0

self.count =

def cot(self):

return self.s/self.count «— {*ﬁi%&ﬁ”ﬁ%ﬁ

def prnid(self, data):
for 1 in data:

self.sid = 1['"sid"]

- | RIS A T I 0 3

self.name = 1['name']
self.scro = 1['scro'] -
self.s = self.s + self.scro

print ("% %5 :"',self.sid, 'WH:',self.name, 'fGi:',self.scro)

self.count += 1

data = [{'sid':'al001', 'name': "5k KIli', "scro':92},
{"sid":'al002"', 'name" : "Z0EFN", 'scro':82},
{"sid":'al003", 'name':"RAEH", "scro':97}]

stu = Student ()

stu.prnid(data)

s = stu.cot ()

print ("FI¥S:: ', int (s))
FERIE T B .

5 al1001 #E4 - skl k&R 92
s al002 W4 ZEEEEN RGi: 82
i alool M4 BER i 97

I Regi: 90



> @3

LGSR W T BRINASIRE, ARG SIS AR .
2. W AHEK, ZRARRET. B4 MR R, RHZR, G R
1 58

a‘mhm%}’a;H

x5 R



FE4=S ERHP Rt

]
ACH .

4.1.1

Python 13 2 M H T B ERE L P ST HOREER, 5 I ROALERAT i T J Lk

o EJEH] 5L (Graphics User Interface, GUIL), HI P fFE ez [a)a] DL 78 i i3E4 T
AEE L EA W vt A EE P S R

4.1 EFHRPFEEEHA

% HA% vt B AR & G 4L 4

tkinter: {11/} Tk *F-4, Python ZR5 (445 11 b5 vE: P& IS o SR —
wxpython: &1 wxWindows, HATE V& P

PythonWin: HFefE Windows FAEH], A H] T AHLH Windows GUI Djfe.
JavaSwing: M EeH] T Python, {fHAHLI) Java GUI.

PyGTK: {{/] GTK *¥-&, 7E Linux FRAT.

PyQt: i/l QtF-&, V&

A FL T HA 21 tkanter AT B TE ] P S msevt i
4.1.2 tKkinter #2 ¥
tkinter BLEL & Python R 48 H 7y U AsE GUI &2, HAT —&% HIE B A4 . tkinter £l
P AR 4.1 Pios.
# 41 tkinter LB1%
HF 15t AR
Button i 2, R Bl
Canvas mAmELE, BaREEITER, WLkKaeA

Checkbutton MM, H TRt 2 Ik EHE

Entry WA o S I e A L N N R

Frame FEZR A, TEbfm L Ron— DX, 2 RS

Label PRRETE, AT PLSE 7R SUA R ]

Listbox FIFRMESEF, 1E Listbox & /N2 K B — Tt s AR 4

Menubutton SN, BT Bon s I

Menu KR, Bk BEs, PR A SR
Message HEEM, FRERZA7CA, 5 Label HEREERL

Radiobutton R LA, B ANk DI S

Scale

WHEM, B EIEZIRE, O th PR e 6 FE AT X TA)




A 5% Bf

Scrollbar RahsEMt, QNI T BN AE AT, W41 R AE
Text MAEM, AT BR2730K

Toplevel A, FRTRAE AN SRR 6 R HE, A0 Frame 2510
Spinbox WIAZEAT, 5 Entry R0, {H AT LLER & i A\ v FEHE

PanedWindow PanedWindow /2 /N L1 Af & B (48, oI LA & — a2 A 80
LabelFrame labelframe J& —Maj LI SIS, W T2 &M% AL
tkMessageBox 1 T-3i 7= b A2y 11375 B AE

{87 tkinter BT EEA DR |
@O S A tkinter fEbk .
(1ZRUE

import tkinter

from tkinter import *

@ GRS
fan, G E AR S

win = tkinter.Tk()

@ EZEAA G, s hnHAh 2044
@ i pack(O) J7iEHEAT 2588 1 IX B8A7 J5) -
® #HANEHHMEER.

win.mainloop ()

RPN T HAEIORSIS, 48 B0 0 HoAh B X R AL TR AR, X
A RE B A FAF T A8 a5 DB X 5 5¢ ORI fE .

42 BEIREI[FNALE

42.1 HARR BFodz A A4t

1. A

AR WA OHER— A TEAES, fEH AT LA A A Af, HAMN A& 4.1
AT o
Wk — AR LD
@O S A tkinter :

import tkinter

BTN P IR E7 2K 7

N
L=

D N
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AN /' pythonigfk _ O <8

BRI ——

— U

4.1 GRS
@ GRS
win = tkinter.Tk()
® WEERYIGT RN BExeE) A E (x,y):
win.geometry (' BExE + xABFR + vARERT)
@ WEFEA, HEE - BRE EaIRE:

win. mainloop ()

(5 4-1) @ Tk A %60 2] 5 1 4

FEPPACHS W h

import tkinter

win = tkinter.Tk () # E XA
win.title (" &A1) # € ST AR

win.geometry ('250x120+50+10")
# W E AR AK/D250x 1208 FZMYILENE (50,10)
win.mainloop () # RonHMHEH, WEE—BRFFERIRE

FEPizAT a5 Bk 4.2 Fis.

! E PR - =10l

42 ) LT A4

2. bs%
PRSI T H AR as b B T A4 bREERIEEARE N -

label = tkinter.Label (F#s&#K, B/ CFEEIENE, Byl s, XFFE. BiE5E)

PR3 Label 1% H s TEWER 4.2 Pior.



X 42 FRZ Label IEHBM

ERE SVl 15t BA

text WAL F AR, AT 24T, H'n'/7r ke
height PRZBEALFRI AT GER, AEBFE)
width PR ALF R L FF RN (R, ARBRFE)
anchor WALEAFFIALE, BN “BH”

font T/ € AR TR T 55

image TEFRZF AT B BB

textvariable WH XA E

bg WE A E s

fo W E IR A ST

(6421 BN HI 7S

AR ARTY/ I
import tkinter
win = tkinter.Tk () ¥ e AR
win.title ("#R%ERH") # € S AR R
win.geometry ('250x120") # 8 EARIR/N00x20018 &=
label = tkinter.Label (win, \ ~

text =" APythonthtF! ', \

i t:"_\_* - Ny L—

on 7":}[’43 ;\ >- EX*E%E labEl

fg="#0000ft"

) W
label.pack()

win.mainloop ()
FERPIZATE R U1 4.3 Fios.

f R =] B3
Al i A Pythontt 58!

B 4.3 BN s

4.2.2 iz4aFa S it 432
1. %

235 N RSP AL, N P RE PP e fid A A FeE g0 AT AH . #4578 Python

1, tkinter B[] Button 1 T #) @ 34415 % .
(1) %% Button H% H &1k
Button 1% H & ME W2 4.3 s

iﬂhh%&‘;H

BTN P K iE7 2K 7



Python #2/7 1% 71 £ | HAZ——MUAN T FIE F T (7#RIK )

% 43 Button BIEHBEM

& 14k 15t BR

command P, 8 A S A B pR 2L

text W L E S

height WHEEHSERE, HAXANFRITERR

width BEEFEL AL, SO P AN R R

takefocus WHRERN

state WEIZHNRE: IE% (normal). % (active). 25 (disabled)
bg WEBsPOE

fg W AT s P

(2) @4 %
G HIN B A R

Btn = tkinter.Button (&%s, text = "4l EIICF™)
I £ 51 i I 1 45 K SO VA1) O 2 R B = S N TIN5

AE N EIRRAR N
(5 4-30  fgas— 4 2 e ) o AR

FEPA T

import tkinter

win = tkinter.Tk() # XA

win.title ("#jHEAE") # € ST AR AR
win.geometry ('400x200") # € X EARIRIK/NA00x2001% 3=
btn = tkinter.Button(win, text = "HIk'") # 7EE AT NI
btn.pack ()

win.mainloop ()

CEIRRILD

BT & LA RS, R, Bl A ST AT RN
PPz T anE 4.4 phok.
[ BEPEH =] B3

B |

K 4.4 JHIFEFIZAT 4R

2. APl T
S I B b B, 48 H) command J& YRR ST B FAFRR AL SRR BUETE
Flto




(5] 4-41 Boih— sl R
FERFACES A T -

LR IRET7SEI RGN
R e, D SRR RS

import tkinter

win = tkinter.Tk() :}

win.title ("sfajHPE ")
win.geometry ('320x180")
tl = "\n DHAZT), ZRFEF

def mClick() :
labell = tkinter.Label (win, text=t1) > | E XS R # mClick
labell.pack()

-y

Btn = tkinter.Button (win, text = "H{FK'!'", command = mClick)

. k
Btn.pack () b i FF =4 % 5 mClick

win.mainloop ()

FERFIZATE R U 4.5 o
7 EEPER =] B3 { Bk M= B3

Y LBREH, EAEER

K 4.5 8l
43 FEHTEEL

Python 7€ X | =P FHAn Js & #7340 9l & pack. place #ll grid. AT A%

1. pack 1fi)w)

pack A1 Ja) 5 F 5 AL A 10 A i e A8 28 A X 3 HE A

pack )5 H & VEAT side Al fill.

o side JEM: HHUEN top. bottom. left Fl right, 73 HZEKAHHHAAE . b A
AL E . BAEA tope

o fill JmME: HHEUEN x v both, 7587 IH R x UK sy (FHEH)D J7 I H=%E] . m

2. place i)

place A7 Jay & F U X35 & A A AR AL B HE ], IXRP A1 7 0 AR O A8 5% 41 S5 o

==

D N

BN P K E7 2K 7
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3. grid ffi)m)

grid A7 Ja) ) i H R AT row (A7) « column (41)) | rowspan CZ 4 59541740 « columnspan
CHA WA o« grid A Jay B FR 7 X0 WS A Jar, 20 A RCE AE 4R AS B TTAS
(51451 i Jss ol
FE AR G b -

from tkinter import Tk, Label

root = Tk()
root.geometry ('80x80+10+10") # 80x80NEAE K/, 10+10 4% L BN E
root.title ("EHHAMAMA")

# Bz iR

TT

Ll1=Label (root, text = 'L1', bg = 'red'")
Ll.pack(fill = "y")

L2=Label (root, text = 'LZ2', bg = 'green')
L2 .pack(fill = 'both'")

L3=Label (root, text = 'L3"', bg = 'blue')

L3.pack(fill = "x")

# Jo Ji AR

Ll1=Label (root, text = 'L1', bg = 'red'")
Ll.pack(fill = 'y', side = 'left")
L2=Label (root, text = 'L2', bg = 'green')
L2 .pack(fill = 'both', side = 'right')
L3=Label (root, text = 'L3"', bg = 'blue')

L3.pack (fill = 'x', side = 'left")

# 2N )
L4 = Label (root, text = "L4")
L4 .place(x = 3, vy = 3, anchor = "'nw')

TrT

# Grid MESAE A

L1 = Label (root, text = 'L1', bg = 'red')

LZ = Label (root, text = 'LZ2', bg = 'blue')
L3 = Label (root, text = 'L3', bg = 'green')
L4 = Label (root, text = 'L4', bg = 'yellow')
L5 = Label (root, text = 'L5', bg = 'purple')
Ll.grid(row = 0, column = 0) ~

L2 .grid(row = 1, column = 0)

L3.grid(row = 1, column = 1) > | row ARG IIAT, column Ay A% (K] 41|
L4 _.grid(row = 2)

L5.grid(row = 0, column = 3)



root.mainloop ()

FEPizAT 45 P 4.6 Flis.

! TR (=] E3

! EHmE (=] k3

.

L4

! EmmE M=l E3

(a) HHFEH (b) AR (c) A5

K 4.6 AR s) 44T

4.4 RIEAH

1. CARHERRS X

{E Python ", SUAIE Entry HI T AR . SCAAE Entry A RS 200«

txt = tkinter.Entry (&4, width=5F, WFFHA. Pifas)

SCAKE Entry 105 H & TEWER 4.4 P
F*44 XAEEntry WERAEBMN

BIENTTZE R

fﬂﬂt ii?%! {ﬁ%ﬁlfﬁ, fﬂﬂt:(1$w19 I$ q_t! T*HQEHI)
foreground ~ CFER, {HOERECH EE A, foreground = 'red'

relief SCAHE RS, MR, (A, HUEh flat/sunken/raised/groove/ridge,
show 8 E CAMENZE B~ e, W3 A*, show ="«
state WANEIRAS, 4o HiEMn] s, {H 4 normal/disabled

textvariable =~ CASHE[W{E, A StringVar()Xf %

1 relief = 'sunken'

(5] 4-6] MNJUAR, Bt WG B ARy (Al 4.7 Bras).

FEER

4.7 FARERE

BN P I E7 2K 71

=
tn
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FERPARHS A T

import tkinter

from tkinter import *

win = tkinter.Tk/() e EAE
win.title ("FAEGR")

vL1l = Label (win, text="2¢4{5H", font = 'Helvetica-36 bold') )
L2 = Label (win, text="%7%: ",font = 'song-20") \ B
. "y o B SUA R
L3 = Label (win, text="#%: ",font = 'song-20")
L4 = Label (win, text="%)/: ", font = 'song-20") ~

L1l.grid(row=0,column=1)
L2 .grid (row=1)
L3.grid (row=2)
L4 .grid (row=3) ~

- | BCE ARSI E

photo = PhotoImage (file='imgl.gif') N
L Phot = Label (image=photo)

2 A S A & A AL

L Phot.1image = photo

L Phot.grid(row=0, column=2, columnspan=2, rowspan=4) ~

el = Entry(win,width=20, font = 'song -20")
e2 = Entry(win,width=20, font = 'song -20") i S AHE
e3 = Entry(win,width=20, font = 'song -20")

el.grid(row=1, column=1)
eZ2.grid(row=2, column=1)

e3.grid(row=3, column=1)

win.mainloop ()

2. SURHEPRY N AU B AR L

XF SCASHE Entry HH 305 PN A ERAE 0] DLE H StringVar() X4} %2 K 5¢ % - String Var() /& tkinter
BRI S, n DAERERAR AR AR, sEH E 22| 5 i . 3 Entry [1) textvariable
J& 45 AN StringVar(), il StringVar()[1) getO)A set() BREL S HUHF 40 HAHM. N 25 . IXHF,
SCASHE IR 24 5. 7 HAH

(5 4-7) Bil—ANE RS UEFL Y

FEPARAS T T

from tkinter import *



win = Tk ()
win.geometry ('350x116")
win.title ("ZMEGUE")

# TRATTEH FHAT

def mClick() :
txt = txtZ2.get ()
1f(txt == 'abc'):

txt3.set ("MIHH AR RG")

# QLA o R

r | e AL A

labl=Label (win, text="itfiAH I %: ", font=("*LHE"',6"16"))
lab2=Label (win, text="iGMiAZE f{4: ", font=("HLHEL',6"16"))

txtl=StringVar ()

txt2=StringVar () Fi B =~ StringVarO)Xf %, XFMY 3 AN SCARA A

txt3=StringVar ()

txt3.set ("iIFHIAT P AR

entryl = Entry(win,textvariable=txtl, width=16, font= ("K', "16"))
entry2 = Entry(win, textvariable=txt2,width=16, show="*", font=("#&K/4",'16"))

button = Button (win, text='3g
lab3=Label (win, textvariable
font = ("fECHIE',"16"))

# AMRE

labl.grid (row=0, column=0)
lab2.grid(row=1, column=0)
entryl.grid(row=0, column=1)
entry2.grid(row=1, column=1)

lab3.grid(row=2, column=0, columnspan=2)

A

ALy

= txt3,

command=mClick, font=("#R4&", '16"))

relief = 'ridge', width = 30,\

r | BBy 347 3 B RS

button.grid (row=2, column=2) /
win.mainloop ()
FEFFia T4 R 4.8 s
! SRR —TElx
iR L |abc
HHAE A5 ke
| KL A & A, 1R

& 4.8 FEHHEHRE Pz T4 R

WJa%IH

B2 P IR 73K 7t
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4.5.

45 EHipgHHELE

1 #£dtedafod t4z
1% 4% ] Radiobutton fl153 1 HE Checkbutton & —H XK/~ PP “IELH” PFIAHM. BT8P

HAPIFIRAS : “IE /AR ” CON/OFF), HJm R AR, Hat e e 4.

R FHIAN R EAE [ 5 s PEIE W3R 4.5 PR
F45 FIRRHMEZERHREBEMER

JER E ST 15t BF

command PP PR f H R A, AT AH DN (1 7 7%

text Yl E S N

variable HAHAREZE, HAN 1IN, FTorgpakd; HA 0N, RoR¥Eikd
onvalue Ak, IREZEMEN 1

offvalue A faitd, IREZEENO

state e alik, 4 state='disabled'INf, ZIETUN K A, ASHEILFE

2 OAR B L S ST IERE I, 5 75 ) — A PR A R
chVarDis = tk.IntVar ()

%70 T T S B 4 R B A S A h R A, T BLE . chVarDis.get() 3k HU IR
HOARGSE N int 87, 2)i% N 1; RN 0.

5N, HIEHE Checkbutton X% [ select() /7izxR /niEH, deselect() 7 iR s AILE H
(51 4-81 ) it A 5 B0 e S R S e AE 1) i 4R

FEFPACHS

from tkinter import *

import tkinter as tk

win = Tk{()
win.geometry ('400x120")
win.title (" LA E EHERB] )

# BRI PRIREIPRSE

txt = StringVar ()

txt.set ("iFIEE")

lab = Label (win, textvariable=txt,relief="ridge',width=30)

# B AE
chVarDis = tk.IntVar() # &EXIRELZENS
checkl = tk.Checkbutton(win, text="Ci&5", variable=chVarDis, \



state="disabled")

checkl.select () --——

53 0 RERT 1 select() 75 ik o

chvarUn = tk.IntVar() #

check? =

tk.Checkbutton (win,

E SCIRASZZ BT R

text="Java", variable=chvarUn)

check?.deselect () -=-——ij

2 EHEXT %11 deselect()FR 78 hy Ak

chvarEn = tk.IntVar() #
check3 =

check3.select ()

# FLIE TR
chk = ["#f{g", "EE",

tk.Checkbutton (win,

fE SCIRZS A2 AR

text="Python", wvariable=chvarEn)

"WE" 1 E S ETN A R E

# AR T ] U R K, 2 R L PR T AT R R A

def radCall():
radSel =

1f radSel
txt.set (chk[0])

elif radSel
txt.set (chk[1])

elif radSel
txt.set (chk[2])

print (radVar.get ())

radVar.get ()

radVar = tk.IntVar() # & XXIRELZTENR
for 1 in range(3): “
curRad = tk.Radiobutton(win, text = chk[i], \ G2 Y 3l 4, 4
variable = radVar, wvalue = 1,\ S o S P SR e R I,
command = radCall) & JEPE command XNV F) Ty iE
curRad.grid(column = i, row=5, sticky = tk.W)J

# AMRE

lab.grid(row=0, column=0, columnspan=3)

checkl .grid (column=0,
check2.grid(column=1,
check3.grid(column=2,

win.mainloop ()

FE iz T4 b 4.9 Fioss

row=4,
row=4,

row=4,

sticky=tk.W)
sticky=tk.W)
sticky=tk.W)

Hr, sticky=tk W 1% B 174655 77
., N Zordb/ EXT5%, S Kanra/ B ASF5,
W FZoRsTu/ a6 55, E R/ X 55

452 #XAzfe T iz 5| & 45 Fo ik o < A4

1. BbrZHEZL LabelFrame

PREAES LabelFrame s /M i HER 7 as, Al DAFE I S A H RS AR F

w$a%I=

BN P IR E7 2K 7
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AN E R

¥V Ci5= [~ Java [¥ Fwthon
" &k (v EiE " I5&E

4.9 B AT IR HE 7R ]

PRAEHEZE LabelFrame [T 1438 7150
ttk.LabelFrame (2K 4y, text="FZERMXFHE")

2. PFHiAFHE Combobox
M Hi A ZFRHNE Combobox s& & H I —Fp A1y, R T P4 e i 22550 5 B — AN HUE

Ak
number = tk.StringVar ()
IZ AR CORAE B A RAE T B E P R A A E, A B3 /IR AE T {E ) —

NI
N4 FHE Combobox T3S 714N .

ttk.Combobox (4%, width=Ti, textvariable=Hl{HZZ &)

3. B CASHE scrolledtext
BBl CAHE scrolledtext f& — M r iR sl 4 1 SCARKE, W LU A 21T AN . HAgiE Ty
12N

scr = scrolledtext.ScrolledText (#Aay, width=WAHEFEE, height="CAHE L)

(5] 4-91 FREHEZE. NIAERAERITRS) SCANE =11 .
FEFFACES A T

import tkinter as tk
from tkinter import ttk

from tkinter import scrolledtext # PR A I
win = tk.Tk() # AP E AR
win.title ("Python HMFHEER™) # BCH kR

# B PDIRHE S,
monty = ttk.LabelFrame (win, text=" FRZHEZE ™) # AE B, HXEHR Nwin
monty.grid(column=0, row=0, padx=10, pady=10)

# padxHpady A 74s 7ML H 125 2 25 8]
aLLabel = ttk.Label (monty, text="A Label")



ttk.Label (monty, text="igIEHF PMEF: ") .grid(column=1, row=0)

# FHL T i
def clickMe() :
action.configure (text="Hello'+' '+numberChosen.get ()) # & &l F1)3CF

# f%i
action = ttk.Button (monty, text="HiFHK'", command=clickMe)

action.grid(column=2, row=1)

# B Fhd e

num = tk.StringVar ()
numberChosen=ttk.Combobox (monty,width=12, textvariable=num, state="readonly"')
numberChosen|['values'] = (1, 2, 4, 42, 100)<*— &% & FHH|FRHEMIME

numberChosen.grid(column=1, row=1)

numberChosen.current (0) + WE PPy REVNE

# R UK

scrolW = 30 # WA AR HEN KR

scrolH = 3 # B SCRHE &

scr = scrolledtext.ScrolledText (monty, width=scrolW, height=scrolH)
scr.grid(column=0, columnspan=3) # columnspanﬁﬁ3§Wﬁﬂ¥5i'§U
win.mainloop () # “ififmainloop () I, & A= Bk

FEFFIZAT 4 R U 4.10 Foi.

i i

— IREERE
IFRE—

|2 - =R |
-1

[

410 FRIEAEZ. TR 8RN CAHE 7R B

4.6 RESIIEIE

4.6.1 %%

AR S 4. SRR R, BT CE S 4, S 4R
M, MR CESETR, TSE RAR S M, W 411 .

iﬂhh%ﬂ‘;H

BTN P IR iE7 2K 7
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ff pythongg f+

2 FHR
(|| I

KT < | 3EsmD
| SEERIN3

411 RPN

O R SE AR FED IR .
(1) AL S

menubar=Menu ( & A7 2%)
(2) FESEERLRCE 3 &
H AR 4% . config (menu=menubar)
(3) FE3RH Sl o
KA Ff=Menu (menubar, tearoff=0)
Horr, tearoff HU{H 0 7~ B ANEE MO AE H .
(4) HRHAS N TR
menubar.add cascade (label="3FF%E", menu=3H4FK)
(5) FESCHLHN N5 B0
¥H4HFK.add command (label="3 INZFK", command=T)iEH%%)
(5] 4-10] e N s
e AR -

from tkinter import *

class MenuDemo:
def hello(self):

print ("hello!")

def 1nit (self):
window = Tk{()
window.title ("JHHE/R™)
menubar = Menu (window) € XAk

window.config (menu = menubar)

# O PRk, IR INEe R4
§TESE A T R X A S
operationMenu = Menu (menubar, tearoff = 0)

menubar.add cascade(label = "E%ﬂm, menu = operationMenu)



def

def

def

def

# E LGN I K LI
operationMenu.add command (label = "™, command = self.add)

DperatiDnMenu.add_command(label="ﬁi", command=self.subtract)
operationMenu.add separator () S I 47 B 15F

operationMenu.add command (label = "Je", command = self.multiply)

DperationMenu.add_command(label=ﬂﬁ%", command=self.divide)

exitMenu = Menu (menubar, tearoff = 0) # FfERHLFENXEH "SR

menubar.add cascade (label = "IEH™, menu = exitMenu)
exltMenu.add command (label = "IBHH", command = window.quit)
mainloop () T

“RH” Eik, BH RS
add (self) :

print ("AH")
subtract (self) :
print ("FHEK")
multiply (self) :
print ("AHE")
divide (self) :
print ("AHER")

MenuDemo ()

FEFIzATEE R 4.12 Fios.

#1E | B

Kl 4.12  SERE 7R R

4.6.2 F1iE 4=
tkinter $EHL | < PR AE RO6F 1 HERR B .

1

H SN TEHE messagebox;
SCHEXTUEHE filedialogs
ANEA LN U HE colorchooser .
. JEIRIMHE ) T X G HE
TH SO0 T ATE 2 oA S0 3R (PR FRORE TR E AT A 3R [BME B0 T AR, 3 Ay SO0 TR ) 2 AR

MJE%EEi

BN P I E7 2K 7
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B n]El 2 —FEY
(1) 78 EXTTEHER) § AR s A

import tkinter
import tkinter.messagebox #IX & EHE, XFUHHE K] ICHE

(2) H B IRriE
tkinter.messagebox.showinfo ("#&7~", " AT ")

HEPERHEW P 4.13 o
(3) JH BZEGAE

tkinter.messagebox.showwarning ("Z%& ", "IHHAG KW ")

HEVESHEW R 4.14 P,
(4) R EHE

tkinter.messagebox.showerror ("fiix", "HE T ")

B EHE 1] 4.15 75«

_— (¢ 2 )

F
o § == o |
— His 1
@ AEEE & BHESEEE @

"=

A o A - 4 h —

K 4.13 31 EE R E K 4.14 3 BEGHE K 4.15 i BHE

(51 4-111  Joik [PHE B AR~ 191 o

import tkinter

import tkinter.messagebox

def but info():
tkinter.messagebox.showinfo ("$#&7/r"', " AETFHEH")

def but warning() :
tkinter.messagebox.showwarning ("Z%& ', "HHHAKW")

def but error():
tkinter.messagebox.showerror ("#iix', "HE ")



root=tkinter.Tk ()
root.title (" EXTUEHE")
root.geometry ('400x400")

root.resizable (False, False)
tkinter.Button (root, text='ijE$ER"HE", command=but info) .pack/()
tkinter.Button (root, text='{jEZELHE", command=but warning) .pack()
tkinter.Button (root, text="HiiR{[jEHE", command=but error) .pack()

root.mainloop ()

# AR
R NG
# I e i 1k

IEATREFF, AERAAY, Bl Y RRASHE” S, SR S, W 413, B
i I RVERHE” FE, SRV RVE A, WL 4140 Bl AR UGTH EVHE” JEH, )5

HAR ST HE,  UWLIE] 4.15.
2. HRINHERTHSXIEHE
(1) askokcancel()

askokcancel () BR ZAE X THAHEH 2 7w

False, U1E 4.16 Fr7~.
RIE

“HffE” A CHBOH” L, HaREHE 0N True 8L

a = tkinter.messagebox.askokcancel ("#&/~", "EHATIERFEE)

print (a)

R UEHE R A 7 S EIN, FEP TR ON Trues =8 R HIEAE A “HUH 7 2 HL,

FEr4h 34 False.
(2) askquestion()

askquestion() R B AE X TEHEH EoR “ 27

& 4.17 i

@ BT B

[ m= [ ms |

IRE

(¢ == S |

b — A

K416 EHEF R “HE” M OCHUET fH

MR e, HaRHE 7N ves B no, Ul

A = 4

417 WHEMEFR SR 27 M “ER7 5@

a = tkinter.messagebox.askquestion ('#&/~", "EHATIERFEE)

print (a)

DS URAE R O fHIN, REFPEERN yes: DHELLRNIGHER) A7 AN,

FE45 R4 no.
(3) askretrycancel()

askretrycancel () PR ELAE XS THHE

TV

L7 A BT dgd]l, HORFEME 20 True

“E

iﬂhh?&?H

BN P I E7 7K 7
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ay, False, UI11% 4.18 Pz~
IR

a = tkinter.messagebox.askretrycancel ("$&/n", "EHATIEELE )
print (a)

YA R« H T I, FERP A RN Trues 55 RFUEAERY “ HUH 7 $24H1I,
FEFP45 90 False.

(4) askyesnocancel()

askyesnocancel() R ZAE AT IAE P B 7R “2” “8R7 “HUH” AL, R [RE 5 N
yes. no ¢ None, & 4.19 P~

(¢ == [ (¢ == | [
i EHTIHIR(ED @ EHTIHISEIS
BR | WE | L 20 | sw || mE |
K418 WiEMHEF B “E” A “HOH” fdl K419 WHEMEFER “27 “m” “HUH7
=Ml
IRP

a = tkinter.messagebox.askretrycancel (", "ERITHEELE")
print (a)

A AR R HHINT, FUTAEI) Trues YA IRRER) <57 JRH,
PP Falses AR TEAEN “HUH " HRHLN, P40 None.
() 4-12] ATIR I B AR

import tkinter
import tkinter.messagebox

def but okcancel () :
a = tkinter.messagebox.askokcancel ("#&/x", "EHATIHEERIE )
print (a)

def but askquestion():
a = tkinter.messagebox.askquestion ("#&/n", "EHRATIHEERIER )
print (a)

def but trycancel():
a = tkinter.messagebox.askretrycancel ("$#&/r", "EHATILEREE)
print (a)

def but yesnocancel():
a = tkinter.messagebox.askyesnocancel ("#&/5", "EHITIEERAEL ")
print (a)



root=tkinter.Tk ()

root.title ("JHEXTUGHE") # Frl
root.geometry ('400x400") RSN
root.resizable(False, False) # [ 2 A

tkinter.Button (root, text="#fxE /HPIHATLEHE" , \
command=but okcancel) .pack()
tkinter.Button (root, text='J&/HAMIHHE", \
commandzbut_askquestion).pack{}
tkinter.Button (root, text='"Hid/HIHATUEHE" , \
command=but trycancel) .pack()
tkinter.Button (root, text='JZ/{/HBUHATIEHE", \
command=but yesnocancel) .pack()

root.mainloop ()

3. CPFATIGHE filedialog
(1) AR TG HERLHRTE 1

import tkinter.filedialog

(2) FRECCAE R HE IR [F{E

SCHRT TR HE IR [RIE R SO Es A A E 44
[15] 4-13) SCAEXHEHE filedialog N 71«
A AT/ I

import tkinter.filedialog

a = tkinter.filedialog.askopenfilename ()

print (a)

FEFFIZAT A R 4.20 Bk

/¥ u

mvh- + HHAL ~ TR 0:) - pytest -

- @]I '-EE? pytest

0 v FEVFE = oy 0 @
Al g EZEL E=I

- E T & ext 2 oy 2018/2/8 21:35 TJatBrail
& Apps ex1_3.py 2018/2/5 21:36 TetBrai:
S gg exl_4. py 2018/2/8 21:38 TetBrai:
Eb<: exl 5 py 2018/2/8 21:43 TetBrai:
o) RETH ex3_piclkle. py 2018/3/1 17:18 TJetBrai:
Gb B Folder. jpg 2017/7/31 20:43 BB
& T — helle. py 2018/3/5 12:23 TetBrai:
@7 index. html 2018/3/3 18:35 HIML %7:

i E, 2018/2/26 2159

&, e «©) Test2. py 2018/2/26 22:19
Ca BEE 0 4| 4 |

MAFEN: ITE st.py

420  SCAHEAHUGHE

w-h%ﬁli

BTN P IR E7 2K 7
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4. HitakEFAHGHE colorchooser
colorchooser.askcolor()#& it — AN Pk FEgn o i) Ft i . HoR WE & —> —Jedl, % 1
DNIC R REEFEN RGB Bt e 56 2 Mooz an b - s et gt .
(] 4141 BiCEH R iR,
FE AR G b -

import tkinter.colorchooser
from tkinter import =*

a = colorchooser.askcolor/()

print (a)

FEFEiTa R, W 421 . EFEt )G, Bl “fe” i, 4558

((128, 255, 255), "#80ffff'")

B

EFHE®:

_ |l el o |||

_ AR B

HT NN NN

HEENENENBR

HEEENENN

HEENEN BN/

BEXHE O

:::::::: ‘ BIFE: 120 @ Jizs

HFE E): 240 B @) Jess

HEEEdERD » | FRMREQ =Eo:[w 2o s

| wme | mE | FMEISEXHE W |

K 421 PR EEHGHE

=5 M

4.7 ®BIrER

4.7.1 5.4z 54
{f Python H', tkinter ABLHE [P A event A H F AT S fik, #% N

HAFXT 4 .bind (event, handler)

Hp, event AHiff; handler iy AbFE G54 1) pRZL .
b b 2 B ) s SR ) — Rk =S

<ButtonPress—n>

Hoor, n Wbl oo DAUGR A 2 fOGRHHE: 3 URAH.



il hl, <ButtonPress-1>, F7n{% N AR A
Python 1, & X Blbn WK 4.6 Fiow.

F46 RIrEH

=14 15t AP

<ButtonPress-n> AR ZHL n $4% T, n o VAR AcHE, 2 AR, 3 AR
<ButtonRelease-n> bR P n ERA T

<Bn-Motion> TEAZAE WS n RN, BB ah s

<Enter> bl PR 2 A A

<Leave> SR = LA

Al LOE S s S event 3R1G PRI E . ALPRAL (event.x, eventy) NA&AHAF,
s A BT H AV

[ 51 4-15) gm0k b S EmRE e . A BARTE AR A g b i i, il s AR
A A

FEFACHS IR

from tkinter import *

def callback(event) :
print ("clicked at:", event.x, event.y)

s = (event.x, event.y)
txt.set (s)

win = Tk()
win.geometry ('200x120")
win.title (" BRI ")

frame = Frame (win, width=200, height=100, bg = 'cyan')
frame.bind ("<Button-1>", callback)

frame.pack ()

txt = StringVar()
L = Label (win, width=20, textvariable = txt)
L.pack()

win.mainloop ()

FE izt e 4.22 Fion.

98 51

K 422 il AR AR AR

57
W-h%ﬁli

BN P IR E7 2K 7



Python #2/71X 71 % G| HFZ——MN '] FIE 5 T (#RIK )

472 # & $4
{F Python W', & X HJEEE AW 4.7 Fis.

F47 BEEH
=4 15t BF
<KeyPress> F AT I
<KeyRelease> FA FHAT =

<KeyPress-key> 1% R4 E N key B

<KeyRelease-key>  FaFFF5 €1 key B

<Prefix-key> TE§Z4T prefix [FI[RIF, % FHREMN key #. Hr prefix T2 Alt. Shift. Control
)T, WA L2 EANA S, W<Control-Alt-key>

(EAHARBE AL I, SEEH] focus_set() Jy VAL BE AL I A8 RS EL B4 I, IXFEA
Hedi 3k B
JUANTT I BER BE(E AN 3R 4.8 T

Fz48 A EMEER
75 R{EHA 75 fR{E fIA
Up ([a] b keysym=Up keycode=38 Left (nj/c)  keysym=Left keycode=37
Down (1] F)  keysym=Down keycode=40 Right ([7]47) keysym=Right keycode=39

(B 4-16] EILHRER ST, (B W BRI P .
FERACES T -

from tkinter import *

win = Tk{()
win.title ("#EHMH")

def key action (event):
print ("pressed", repr (event.char))
s = event.char
txt.set (s)

def callback (event) :
L.focus_set () <-— {UEAL£E 5 E B SCAPR S

txt = StringVar()

L. = Label (win, width=20, textvariable = txt, font = 'song-36 bold',6bg =
'cyan')

L.bind ("<KeyPress>", key action)

L.bind ("<Button-1>", callback)

L.pack/()



win.mainloop ()

FEFIz TS R 4.23 s

- BHREH

d

=] B3

K 423 flEER SHAF

48 = | ¥ &

(5 4-17] vt A BAT Invsiafe s o 6 i 1y 50 h 525

FEFARIS U T .

import tkinter

from tkinter import *

# BIERE A AR

def frame (root, side):

f = Frame (root)
f.pack(side = side, expand = YES, fill = BOTH)
return £

# G0 XA RE CR ARG

def button(root, side, text, command = None) :

btn = Button(root, text = text, font =

{'ﬁﬂ$','12'}, command = command)

btn.pack(side = side, expand = YES, fill = BOTH)

return btn

# 47K | FrameZs, WIGHAHE 755w 140 Ja)

class Calculator (Frame) :
def  init  (self):
Frame. 1nit  (self)
self.pack(expand = YES, fill = BOTH)
self.master.title ("R ZiI5H2")

display = StringVar ()

# AN N S R SR

Entry(self, relief = SUNKEN, font = ("K{&','20", 'bold"),\

textvariable = display) .pack(side =
fill = BOTH)

s I B

TOP, expand = YES, \

iﬂhh%&éH

BTN P IR iE7 2K 7
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clearF = frame(self, TOP)
button (clearF, LEFT, "iif%', lambda w = display : w.set('"))

# AN IR 2R TR 2R DA K T 1) 44 lambda B 4 5 %

for key in('123+', '456-', '789%', '.0=/"):
keyF = frame(self, TOP)
for char in key:
if char == '"=":
btn = button (keyF, LEFT, char)
btn.bind ('<ButtonRelease - 1>',\
lambda e, s = self, w = display:s.calc(w), '+")
else:
btn = button (keyF, LEFT, char,\
lambda w = display, c = char:w.set (w.get()+c))

# MM eval B RIAXIME
def calc(self, display):
try:
display.set (eval (display.get()))
except:

display.set ("ERROR")

# FEIFIALL
if name @ == " main '
print ('ok")

Calculator () .mainloop()

BATFERSS R 4.24 Fios.

I ARHHSE Mj=] B3
12%5
iEhE
1 2 3 +
il 5 6 S
T 3 9 *
0 = /

K 424 1R 5 iHE 2

[ 51 4-18) 2w 5Ly, IS 2 ) 424
EFERU T

from tkinter import *

win = Tk{()



win.title ("#EHFHHF")

def key action (event):

if (event.keysym=="Up"') : ¥ keysym = Up
print( "pressed: Up")

1f (event.keycode==40) : ¥ keysym = Down
print( "pressed: Down")

1f (event.keycode==37) : ¥ keysym = Left
print ( "pressed: Left")

if (event.keysym=="Right"') : # keysym = Right
print( "pressed: Right")

s = event

txt.set (s)

def callback(event) :

L.focus set()

txt = StringVar() $courier

keycode=38

keycode=40

keycode=37

keycode=39

L = Label (win, width=70, textvariable = txt, font = 'song -16',bg = "'cyan')

L.bind ("<KeyPress>", key action)
L.bind ("<Button-1>", callback)
L.pack ()

win.mainloop ()

EATFEY, fesat FRsn, EEAh B HAHN FEHERE S, WK 4.25 B,

{KeyPresz event state=Modl kevysym=a kevcode=85 char="a' ==312 w=12

Kl 425 TE&EA LSt M ) BAE

> @ 4

1. g, @b — e, BRdixdeie, sl — N E g,
2. W AINEVT AR, W 4.26 Prox. AESCARRER AN ERL Bl “=7 %

HIN, 7R3 =N ORHEH BRI AN EL A

3. IMERFPAE MW ADSORMER—ANRHL, S B, RS

ASHE ) P 7 B A 2R

4. bR Windows REUI VI FLAr, SR LHL . SCAHE, AR FEL, bR%s

SRR, ISR, . . BRizHIhE

iﬂhh%&éH

BN P IR iE7 2K 7
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SCARHE

e 1 T~

T
7Sl

e+

K426 hnikih5Ees

5. WEEEFRmMON AR, SEFEE—0H, EFIXDFPN “BH” EIH
n] LA B T 45 AR e
6. it — BRSO AR, IS B S ILR H T fg .



LERE R E

o
&)
1k

51 % & B

PR AR

511 A& aisteH

I AT 2 P TP A1 thanter B4R, 2 — AR Xk, 22l B T Blof B o 723 4 iR
HoARZH 1F

1. G %

1 2 18 A0 BRI FEAS TR AT AU

w = Canvas (master, option=value, ** )

,-H\LIJ:
e master: LR E L.
e options: NJEMZEL, HE X WK 5.1 Prox.
=

51 BEHRBIERSE

Option %] 15t iR

bg Haa®
height A7
width I A ) B8

2. EPERZ RT3
Canvas X205 T KEMZE L, RS2 HH T H HPIZE 71k,

%< 5.2 Canvas ¥REHBLERZ

it 15 BH
create line(x1, y1, x2, y2) 24hl— 25 M (x1,y D) 2 (x2,y2) 1) B 2k
create rectangle(xl, yl, X2, y2) 24— e B oAELYD), AT HAE2Ly2)1HE

create polygon(x1, y1, x2,y2,x3,vy3,x4,y4, 2P h(x1yl), (x2,y2),--. [0 il

X3, ¥5, X6, y6)

create_oval(x1, y1, x2, y2, fill=color’) Ut —AE b A (LyD), 45 F A 2.y 2) ISR T A
FEI R, Al 3 e g

create arc(x1, yvl, x2, y2, start=s0, extent=s) ZAhI7EAE F A R xLyD), AT &2,y R B Al
FEL—Be A9k, [RORAE A s, M sO Fris

create image(w, h, anchor=NE, 1F w %% h SR IX N, B 44 8 filename [1) &%

1mage=filename)

move(ob, X, y) BEhAE obj. x Ay, y aEE i 2R
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(651511 2z LT EDE B
FEFFACAS TR

m il A R (1 1m A 7 )
2ol /N RO i 7
import tkinter
import tkinter.messagebox
win = tkinter.Tk()

win.title (" AT7RE] ") # € SO A bR
win.geometry ('400%200") ¥ € XEARITIK/M4a00x2001% 5%

can = tkinter.Canvas (win, height=200, width=400)

id = can.create line(15,15,190,15)

10l = can.create oval (50, 50, 100, 100, fill='blue')
102 = can.create oval (59, 59, 68, 68, fill="white')
coord = 15, 120, 210, 220

arc = can.create arc(coord, extent=150, fill="green")
can.pack/()

win.mainloop ()

Mz T8 Bk 5.1 B

Kl 51 20L&

(5521 25N
FERACES A T -

il A (1 1m A 7 3

25 1 R
import tkinter
import tkinter.messagebox
win = tkinter.Tk()
win.title ("EHAfRH] ")

H H H =+



win.geometry ('250x250")

can = tkinter.Canvas (win, height=250, width=250)

iol = can.create oval(35,30,210,210, fill="yellow")
io2 = can.create oval(70,70,180,180, fill='black")
103 = can.create oval(65,70,185,170, outline='yellow', fill='yellow')
io4 = can.create oval(80,100,110,130, fill="black"')

105

can.pack ()

win.mainloop ()

can.create oval (150,100,180,130, fill='black')

FEFPIz T8 Bk 5.2 Flioso

¢ EAh o =101 x]

K 52 215G

[)5-31 WosE BRI

FEFACHS T .

import tkinter.messagebox

from tkinter import *

win = tkinter.Tk()
win.title ("ZERHBI") # € S AR
win.geometry ('200x200") # & XEAFIRK/N200%x20018 %=

can = tkinter.Canvas (win, height=200, width=200)

filename = PhotoImage(file = "test.gif")

image = can.create image (150, 10, anchor=NE, 1image=filename)

can.pack ()

win.mainloop ()

FEFPIgATa R I 5.3 B

# & X EAh

#

# € S mAp

Ly EN

M-m%ﬁii

22 R 1R AL FE
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5.1.2 A turtle & ¥ % B

turtle LB /& Python H1 i — ﬁﬁ"“lﬁli,ﬁ,, ez AR 5 E . {8 turtle 241 & 2
Bt — Nk (OORR 7@ “UEER), AZEERAE RS xo AN v BARER R
MR 0, O BT 4G, &4 KL RSB BB .

A4 turtle AR — S IERT DA

1. turtle BEHemifp Canvas

#] Al Canvas & turtle T2 [X 5L, n] DL &S 1R/ IR

(1) W B AT KD

turtle.screensize (canvwidth=None, canvheight=None, bg=None)

Horp, 2% canvwidth A A1 (19 % (P45 55);  canvheight 4 r; bg AT 5edi .

Bl an .
turtle.screensize (800, 600, "green")

Y screensize() BRI EL LS AU}, R [F]—ANERIA N %6 400, /=5 300 £ 2 1 1HI A7
]

turtle.screensize () # R[FIERIA K/ (400, 300)
(2) W E ARG E

turtle.setup(width=0.5,height=0.75, startx=None, starty=None)

HAZ 4L

width,height: 458 fl = BN, RonfGas; A/, KR bl be s Le ol .
(startx,starty): FR/FE B 0 A B A TS AR RSO R s, WAL T Bt
RIE

turtle.setup (width=800,height=800, startx=100, starty=100)
turtle.setup(width=0.6,height=0.6) # HAR{N TBEHH O

2. turtle BEYLT)IEAR TR A
WY\ turtle BEERIE “HER” BT VFEZ 4, XA MR — ROk i 2E 5 ay



S R S B EA%) i g
(1) HZEEH 2

turtle FEBRL Y 18] 55 £l a2 W3R 5.3 P
*53 BELRHGS

EIESE Ak R ijt AF
turtle.down() HE%E T, B2l K
turtle.up() HEFRH, B A2 E R
turtle pensize(width) WHEEER R, Bzl B2 4 10 %
turtle.color(colorstring) WHEEEMIE, BizdE e
turtle_fillcolor(colorstring) iﬁ B 2 il E T I P
turtle fill(true) 22 il 3H 7 [ 1
turtle.fill(false) il e 4

turtle. circle(radius, extent)

A~ i ANE A, AR

AN H, Hidh radius 42245 extent Ay EE L I, 45 extent Ay 180,

NSH

(2) BiTM2

turtle BLER[1)IZ1T T2 W3R 5.4 PR
k54 EITMS

BRI it BF
turtle.forward(d) AT ahE 5, d ACREE &
turtle.backward(d) ] Jjo B ahib i, dAURES
turtle right(degree) OESEIEZDS i
turtle left(degree) ] /5% 5 22 /D
turtle.goto(x.y) 1 1m 21 B 2| A8 AR (L y) A B
turtle.stamp() Zy il 2w e
turtle.speed(speed) B 2 AL, BUE TG [0, 10] (3 AL, (E8k H B bl
turtle.clear() i3 77 tartle () (1) & 28
turtle.reset() EAE L, TE turtle FRIRAS NGRS
turtle.undo() U E—A turtle Zh 4
turtle.isvisible() WH 2T turtle 215 0] I
turtle.stamp() i 2 ar E e
turtle.write('str") BT st
turtle. write(str], IR, str ACANT, font 2 FAMZSE, H 5 nl oA A8 4 F5.

font=("font-name",
font size,"font type")])

KN/NAIZETY ;. font Jy AT, font ()2 Eh 2 W] 1L It

[5]5-4)] Z:—
FEFACHS I R

import turtle
import time
a=6o00

for n in range(1,

Kk 60 [ —

4) :

FAIEEIE.

%mhtn%a‘%H

22 R 1R AL FE
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turtle. forward(a)
turtle.left (120)
turtle.speed (1)

m time.sleep (5)

PP AT o R uE 5.4 piow.

K54 ZHl=MEEE

5.2 HFERAIEEM

ﬁlfh%%&

5.2.1 Python B /& & 32 % /& PIL

K1 4bFRZEZE (Python Imaging Library, PIL) #4738 JH ARG AL TR fE, LK KR
S B SEAR B B 3E, WEGR e, BBy, sy . Pt #% . HT PIL {USZ%F Python 2.7
LR A, Python 3.x [PJ3#fE 2 fRASFR A Pillow.

1. 223% Pillow Bidh

{247 T A ] pip 2¢2¢ Pillow B, g4 k.

pip 1install pillow

R FEUE 5.5 s

o 'BEBG: C:\Tindows\system32\cad. exe

D:\pytest? pip install pillow :I
Collecting pillow
Dowrnloading Pillow=5.0. 0-ecp36—cp3Bm—win32. whl (1. 4MB)

100y (HENEEEEEEEEEEEEEEEEEEEE | 1
B 252kE/s

Installing collected packages: pillow =
Successfully installed p1llow=5.0.0

«| | 4 7

Kl 5.5 %8s Pillow fRbr

2. Pillow Bidei’J5id:
Pillow FEHHRAL T X T RAE A FE ) 7, G it 45 4 % n] DL X L & (%



REFE 774, Pillow F B G AL FE 15 FH 703 5.5 s .
= 5.5 Pillow {RREGABERGE

Pp7 15 Bf

Image.open(" {5 3Cf144") TTHEG S, R [E ER T 5
show() B~ B R

save(" 3 fF44") {rAr BEHR ST

resize( % =y JL4H) P8 41 i

thumbnail() 1] 22 P 45 1) 4 g% 1<

rotate() e &% KR

transpose(Image FLIP LEFT RIGHT)  E&/K -4
transpose(Image FLIP TOP BOTTOM) &5 1 H %%

crop(Ji X 1k o 4H) B %
paste(GBY EIE X1 %, SRR IX 1) i PR

ImageGrab.grab(F1 /2 X 1 7u4H) Beae i, 25 X8, WIER s 2 B e A
filter(ImageFilter EDGE ENHANCE) P45 15 5

filter(ImageFilter BLUR) SR

filter(ImageFilter FIND EDGES) K5 1) 2 pe X

point(lambda 1:1*r)
format

size

getpixel (AL Fr 70 4)

putpixel((Jt 4 1), T4 2))
split()

Image.merge(im.mode, (r,2.b))
enhance(n)

PG AR . 1, FIQES 1<L A

A AR EEE

A BBINYEEE, 08 (B, mED

ERERNEMEE, POy EProcH, RIEMEANL. 2.

W=t B HME

Jud 2 EEZE H AR 3= o4l 1 (e
BREEEG BN, & E=10EEiE.

1. 1, g, b= im.split()

R4 2k = EliEs R MEAEE

X EEEE G 9 0 I R 1) o 5 (n 95280 . il
img = ImageEnhance.Contrast(img)

img = im.enhance(1.5) #X [V 5 18 55 4 Jgi &l 1) 1.5 £

522 B K

A PIL IR E, w] LK 22 B ks QSO R s O, 2R )55 A s W

G S . PIL g B

from PIL import Image

img = Image.open("imgl.gif")

AR FNREME pil_im 24> PIL EEXS % a] DO IXAS PIL BRI T 5 H1
AbFE. A28 LA S AL P B AR B i N 7 1]

1. F&RFTIF. s

[ 51 5-5) F1 A0 G =BG =Pl .

FEFACHS IR .

import tkinter

RN Tmage. SEEHCIRIER, o LUER FAER]

Mtﬂ%lﬁ

22 R R AL FE
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from PIL import Image, ImageTk

win = tkinter.Tk()
win.title ("EMEER")

win.geometry ('300x300") # E X EARK/N300x30014 %

can = tkinter.Canvas (win, # 0% A 20 1
bg="white"', # fRemmAtrE e
width=300, # i€ A 2RI BE R
height=300) # 47 1 A 21 v

image = Image.open ("dukou.jpg") # FT B SO

img = ImageTk.PhotoImage (image) # FREGH =

can.create image (160,120, image=img) # R {5031 m Ap 20 44

can.pack () # RF A 1 AR B %

win.mainloop ()

Pz T4 B 5.6 Fioso

5.6 T EREIE

PRI VA TSI

fi I PIL w] LA {5 sth 61522 P 5 10 i i 1 o PIL 5 52 11 thumbnail(size) /772085 1% %
19 Al B G2 2 E0v e K/ e 1

[ 5-6] 7 1R s K7

FEFACHS 4N T

import tkinter

from tkinter import Label

from PIL import Image, ImageTk
import glob, os



win = tkinter.Tk()
win.title ("2 ER4AmgE ")
win.geometry ('200x200") # E X EARII A /N400x2001% %

def imgshow () :
size = 64, 64 # o B 4ams K R e 28
for infile in glob.glob ("dukou.jpg") :
file, ext = os.path.splitext(infile)
im = Image.open(infile)
im.thumbnail (size)
im.save (file + " (1) .jpg", "JPEG") + RA74am% B A dukou (1) - JPg
photo = ImageTk.PhotoImage (file="'dukou(l) .jpg")
label = Label (win, image=photo) .pack/()
label.image = photo

tkinter.Button (win, text="# 7 E{%4il&E ', command=imgshow) .pack ()

win.mainloop ()
EATRER, it g, S ar SR 4408 dukou.jpg (1N SO AE L 64%64 15 5%
rIaang i, WiE 5.7 s

{2 ERERE (O[]
2oERaRE |

g
-

5.7 ARG 4ans

3. Hgonp{RAbPR

i Ml PIL BEde w] DLJ7 8 o) B AR AT &5 R A 2 . o, R filter() /7 v Y
ImageFilter EDGE ENHANCE )& 1 n] LK [R5 110 %) bl A 184 i

(51 5-70 590 PEAZ P 6] B 78]

FEPARS

import tkinter
from tkinter import Label

from PIL import Image, ImageTk, ImageEnhance, ImageFilter

win = tkinter.Tk()
win.title ("IE5REZR ")
win.geometry ('400x200") # € N EERK/NA00%x20015 7

%mhtn%a‘%H

22 R 1R AL FE
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photo = Image.open ('dukou.jpg')

imgl = ImageTk.PhotoImage (photo) + R 185
label 1 = Label (win, image=imgl) # Won

def imgshow () :
img = photo.filter (ImageFilter.EDGE ENHANCE)
imgZ2 = ImageTk.PhotoImage (img) # RWE R 1G5
label 2 = Label (win, image=img2) .grid(row=1, column=1) # E7~3E5% )5 1K
label 2.1mage = 1mg2

button = tkinter.Button(win, text='I55:E{H%4H ', command=imgshow)

button.grid(row=0, column=0, columnspan=2)

label 1.grid(row=1l, column=0)

win.mainloop ()

FEPizAT a5 Bk 5.8 Flis.

r IRRER =101

IR HE |

/58 KE{ZHm

53 F I % _

(5] 5-8  hili 2R 1% 4 PR 1%
FEFACT A F

import turtle

turtle.color('red', "green')

turtle.pensize (5)

turtle.goto (0, 0)

turtle.speed(10)

for i in range(15):
turtle.forward (100)



turtle.right (150)
turtle.up()

turtle.
.color('black')

.write ("Python%ﬂﬁ" , font="#+H -36 bold")
turtle.

turtle
turtle

turtle.
.color('black')

.write("2018 £ 1 H 1 H", font="3145 -18" )
.up ()

turtle.
.color('black")
.write("." )
turtle.

turtle
turtle
turtle

turtle
turtle

FefPiety

goto (100, -120)

up ()

goto (135,-140)

goto (240, -160)

done ()

ERINPE 5.9 Fios.

Pythonz 45734

2018 &= 1 A 1 8
¥

5.9 AT Bm R 12 44

(5591 2l 4ael i ek
FERAACHS A T

import

turtle

from datetime import =*

# BRWE, Fiss) BB

def Skip(step):
turtle.penup()

turtle.forward(step)

turtle.pendown ()
def mkHand (name, length):
+ M Turtleflk, BV ERE Turtle
turtle.reset ()
Skip(-length * 0.1)
# TRk 2RI R . AT SR E R ZAENE TR
turtle.begin poly ()
turtle.forward(length * 1.1)

2 R R4 FE

\o
h

Jor o W
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# FILCRZIARN G .. NSO ERZ AN DR s DN iE 584
# TS AHE

turtle.end poly()

AL =R DR Sl

handForm = turtle.get poly()

turtle.register shape(name, handForm)
def Init():
global secHand, minHand, hurHand, printer
+ HEETurtlerm ik
turtle.mode ("logo")
$ BV =N RE TurtledF V4G
mkHand ("secHand", 135)
mkHand ("minHand", 125)
mkHand ("hurHand", 90)
secHand = turtle.Turtle()
secHand. shape ("secHand")
minHand = turtle.Turtle ()
minHand.shape ("minHand")
hurHand = turtle.Turtle ()
hurHand. shape ("hurHand")
for hand in secHand, minHand, hurHand:
hand.shapesize (1, 1, 3)
hand.speed (0)
# EALHN U F Turtle
printer = turtle.Turtle ()
# B E [ turtleBIR
printer.hideturtle()
printer.penup ()
def SetupClock (radius) :
# BALRIME
turtle.reset ()
turtle.pensize (7)
for i in range(60) :
Skip(radius)
if 1 % 5 ==
turtle.forward(20)
Skip(-radius - 20)

Skip(radius + 20)
if 1 ==

turtle.write(int(12), align="center", font=("Courier", 14, "bold"))
elif 1 == 30:

Skip (25)

turtle.write(int(1/5), align="center", font=("Courier", 14, "bold"))



Skip (-25)
elif (1 == 25 or 1 == 35):
Skip (20)

turtle.write(int (1/5), align="center", font=("Courier", 14, "bold"))

Skip (-20)

else:

turtle.write(int (1/5), align="center", font=("Courier", 14, "bold"))

Skip (-radius - 20)
else:
turtle.dot (5)
Skip (-radius)
turtle.right (6)
def Week(t) :
week = ["AH]-—", "HEHj_—r, "EHj=r, \
R, T, R, RS
return week[t.weekday () ]

def Date(t) :

y = t.year

m = t.month

d = t.day

return "%s 3dsd" % (y, m, d)

def Tick() :
S S A N E PSS TR
t = datetime.today ()
second = t.second + t.microsecond * 0.000001

minute = t.minute + second/60.0

hour = t.hour + minute/60.0

secHand.setheading (6 * second)
minHand.setheading (6 * minute)

hurHand.setheading (30 * hour)

turtle.tracer (False)

printer.forward (65)

printer.write (Week(t), align="center",
font=("Courier", 14, "bold"))

printer.back (130)

printer.write (Date(t), align="center",
font=("Courier", 14, "bold"))

printer.home ()
turtle.tracer (True)

# 100ms)agkaiftick
turtle.ontimer (Tick, 100)

def main() :

# 797/ QA tashm, 0y ST 400 E IR

Jor oo W I%I
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turtle.tracer (False)
Init ()

SetupClock (160)
turtle.tracer (True)
Tick ()

turtle.mainloop ()

== " main ":

main ()

FEFIa T4 R 5.10 fFron.

1if name

12

11 . l . 5 1

\. ¥
10 ,° e o
~ £ 1< ”’

S -

-. 2018 23 .
S ~

/] 5,10 FEr U Bl

Al Canvas Z5H] L] -2, f#H] move(tags, dx, dy)/jiZscifa)E frel 2+
LA

canvas.update() A kil S,  HOFr s # AL

[5]5-10]1 HIJ7msEBE s/ NMEIESL.

FEFACHS R -

import time

from tkinter import *

x = 50
y = 50

# (1) EXEI

win = Tk{()

win.title ("Ba/NEIEE")
¥ (2) & XA



canvas = Canvas (win, width = 400, height = 400)

canvas.pack() # E/~mEAD

$ (3) EXEH

rect = canvas.create rectangle(x, y, x+30, y+30,

print (rect)

(D B IMETI K

def moveRect (event) :

fill="red")

1f event.keysym == 'Up': h
canvas.move (rect, 0, -3)
elif event.keysym == 'Down':
canvas.move (rect, 0, +3) Keysym = #{H Jy[a)8E)
elif event.keysym == 'Left': ~ | move(ZHff, x ABkrifiE, v ARbRIEE)
canvas.move (rect, -3, 0)
elif event.keysym == 'Right':
canvas.move (rect, 3, 0)
win.update () # I T
time.sleep (0.05) + NI

# (5) 9B )y
canvas.bind all ('<KeyPress-Up>', moveRect)
canvas.bind_all{'<KeyPress—DDwn>', moveRect)
canvas.bind_all{'{KeyPress—Left>', moveRect)

canvas.bind all ('<KeyPress-Right>', moveRect)

win.mainloop ()

FERFIsAT a5 & 5.11 iz,

I Bah BRI

-

9 e B T

< 5.11 FJ5 3R 2l /MR B

(615110 vt INERIE B B 44032 S5 a2 A ) 56 (B R () 2l i 1y o

RS T

from tkinter import *

%mhm%a‘;H

22 R R AL FE
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def

import random

import time

class Ball: # /NERIFIER
def 1nit (self,canvas,paddle,color):
self.canvas=canvas # AL A {H
self.paddle=paddle # P Rk

self.id=canvas.create oval (10,10,35,35,fill=color) # A R H 1D
self.canvas.move (self.id, 245,100)

start=[-3,-2,-1,1,2,3]

random. shuffle(start) # BfLILIIZER

self.x=start[0]

self.y=-3

self.canvas heigh=self.canvas.winfo height () # FREUE S B I RAE
self.canvas width=self.canvas.winfo width/()

draw(self) :

self.canvas.move (self.id,self.x,self.vy)

# IR [EFHN IDACER L) S ai AR (22 BRI A AR bR
pos=self.canvas.coords (self.id)

¥ R RAREL A

pad=self.canvas.coords (self.paddle.id) + SR ECEMRP AR bR
if pos[1]<=0 :
self.y=3

1f pos[3]>=self.canvas heigh or(pos[3]>=pad[l] and \

pos[2]>=pad[0] and pos[2]<=pad[Z]):

self.y=-3

if pos[0]<=0:
self.x=3

1f pos[2]>=self.canvas width:
self.x=-3

class Paddle: # FEHTIZE

def

def

~ _1nit  (self,canvas,color):

self.canvas=canvas

self.color=color

self.i1d=canvas.create rectangle(0,0,100,10,fi1ll=color)
self.canvas.move (self.id, 200, 300)

self.canvas width=self.canvas.winfo width ()

self.1=0

self.r=0

draw (self) :
pos=self.canvas.coords (self.id)
if pos[0]<=0:

self.1=0



1f pos[2]>=self.canvas width:
self.r=0

def turn left(self,event):
self.canvas.move (self.id,self.1,0)
self.1=-20

def turn right (self, event):

self.canvas.move (self.id,self.r, 0)

self.r=20
tk=Tk ()
tk.title("Game')
tk.resizable (0,0) # AT A TN A AT i 52
tk.wm attributes ('-topmost',1) # AL AT T RO HAth L R T

canvas=Canvas (tk,width=500, height=400,bd=0, highlightthickness=0)
# Ja M S B A E

canvas.pack ()

tk.update ()

paddle=Paddle (canvas, "blue')

ball=Ball (canvas, paddle, "'red')

canvas.bind all ('<KeyPress-Left>"',paddle.turn left) + 9B J7 In) it
canvas.bind all ('<KeyPress-Right>',paddle.turn right)

while 1:
ball .draw /()
paddle.draw ()
tk.update idletasks() # PR o B
tk.update ()
time.sleep(0.01)

BATRE, 4t /hEk—E A TEiTREs, BREEEE (EARIIS) st #4240 s 15
sk, WE 5.12 .

Gome !EE
O
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(55121 R FBRURARIRRA, 405 — AN 5 B (G A T e

% T SEBLE £ [ UG AL TR TN AE 1% 220 — Python ZA%% 5 I 22 & FEREH: matplotlib.
S5t matplotlib, FF% % T LU S JLATACHS, (30T Ly (0 M7 P (BT, 1 m] LA il
KL ETEL DR, AT Ot
] DAH] pip %4%% matplotlib fiidl, FHzzd&ay A0

pip install matplotlib
FEPPAS L T

import tkinter
from tkinter import *

from PIL import Image
import matplotlib.pyplot as plt

# 5 XA
win = Tk{()
win.title ("] 2 B{GALFEZSE™)

5 bR
lab = Label (win, text='Tfij &A%, font=('Times', '20', 'bold"))

lab.grid(row=0, column=0, columnspan=5)

# € LT PR
labss = Label (win, text="",width = 50,height = 1)

labss.grid(row=3, column=0, columnspan=5)

+ € X BaREEBAE B AR
s = StringVar ()
txt = Entry(win,width=50, font=("HKf£"',"'10"), textvariable=s)

txt.grid(row=4, column=0, columnspan=5)

# e SEBAR
img=Image.open ('dukou.gif')

plt.figure ("ElEAE")

# BB R
def com show() :
plt.subplot(2,2,1), plt.title('origin') # X¥E4rpi1472%), 1
plt.imshow (img)
plt.axis('off")
plt.show ()

# AAEBE SR

def com info():



plt.imshow (img)
s.set ("ERAMINRS) " +str (img.size)+ AR : "+str (img. format))

¥ FeA K PR AL

def com gray() :
plt.subplot(2,2,2), plt.title('gray"') # XISk T2, 2
gray=img.convert ('L") # FE I K

plt.imshow (gray,cmap="gray")
plt.axis('off")
plt.show ()

# B R
def com roi():
box=(80,100,260,300)

roi=img.crop (box)

plt.subplot (2,2,3), plt.title('crop') # X3 R 1Ar24, B3
plt.imshow (roi) ,plt.axis("off")
plt.show()

# E A AR R

def com trans() :

plt.subplot(2,2,4), plt.title('trans"') ¥ X 1ir24, 4
dst=1mg.transpose (Image.FLIP LEFT RIGHT) # JofEREE
$#img.rotate (45) # e i 45°

plt.imshow (dst)
plt.axis('off")

plt.show/()
# € AR
btn show = Button(win, text="E/REH", command=com show)

btn show.grid(row=2, column=0)

btn show = Button(win, text="EBHEKEEHEGEE", command=com 1nfo)

btn show.grid(row=2, column=1)

btn show = Button(win, text="EHBHEKE", command=com gray)

btn_show.grid(row=2, column=2)

btn show = Button(win, text="#HWKEH", command=com roil)

btn_show.grid(row=2, column=3)

btn show = Button(win, text='E /K%', command=com trans)

103
btn_show.grid(row=2, column=4)
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win.mainloop () 5
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FEFFIZAT 4 R W 513 For.

f ER2E S[=] E3

origin

(a) Bdigdl, BrEBRAEER

! ARERREE =] B3

1a] &y B R A B 4%

TTER | EEERER | ¥EENE | REER | BRKERE

BEERIRT: (335, 391)BEAASRE:GIF
(b) BFEITHEE

& 5.13  fa) o) RIS AL B 3%

[ 5] 5-13) W H] matplotlib FEHe22HF5 % i £ .
(1) 5 H] arange()pR BUE B — AN 22 500 IR $0 4 .
arange() R EL ) — feAg XN -

arange (#]{H, Z4H, S5A{H)
@, K%L arange(0, 10, 2)FrElE 155 =041 (2, 4, 6, 8].

(2) M matplotlib F2ER plt ZR [ plot() /7 v 2zl 315 £ iHh 26 %]
FEPARRS I T

import numpy as np

import matplotlib.pyplot as plt

t = np.arange (0, 5, 0.2) # AWNFEELHSY|, HPEEHEHN0.2
plt.plot(t, t, 'r--', t, t*+2, 'bs', t, t**3, 'g*') # ZlFEEihsk

plt.show()



FEFFIZAT 8 R W 5.14 For.

ﬁrizﬂre | !IE[E
A
100 + X
A
80 - )
A
60 R
A
40 A
A
4 ]
20 “l - ...l
1 L .
0 nlln--.n.ﬁl.l. _________
K S14 Sbllis R

1. il — i R RN ER
2. Wil sy, B mosk” gl W SRk A, Bl ¢ Rk

e, WG — kB Ao

22 K R AL FE
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o
o
1k

—
K

6.1 3 4

SCAF H SRR H ok, XN SO, 3 SO R G A 2R BE SO ) —Fp 46
WG o X SCAF H S0 E S ET O B . MBR H . SRICH X5
Python "% SCAFATH > B #7E 75 LA A 2] os BIHAN shutil BiB.

6.1.1 xft8a &
Python % SC4 H St B 2 T Y2 %, 3 I SRdedE s % 6.1 pios.
*61 FHHEHFERERLE

eR 21 15t AR

os.mkdir("path") G H =%

os.mkdirs("path") GEZEHx

os.rmdir("dir") HEeMbr=s H =%
shutil.rmtree("dir") 7 Hx ANERHxARAT LU
os.rename("oldname","newname" g 44 H ok

os.path.exists("path") Al S IS S ot
os.path.isdir("path") AW H A2 Hox
shutil.copytree("olddir", "newdir") il H >x

shutil. move("olddir","newdir") ¥z Hx

6.12 =t a%x#Hik

1. Gl SR H s
& Python "1, [V H] os #LE 1) mkdir()pf £ ) &t CAF H ¢, HoaBag kg -

os.mkdir (path)

Horh, Z% path L6 ) SO H &4
[5]6-11 Bl A4 4 d\py test 1) H 5.
FEP A .

import os

os.mkdir ("d:\\py test")



K FE P ARAT AN ex6 Spy, T, WIAE D #AR Hox FFr st py test Hox.
[5]6-2] fl&—"1%A d\mqtt\web 1) 2 2 A H .
FE A an T -

¥ S Aostith

import os

def mkdir (path) :

path=path.strip() ¥ LR EALASAE
path=path.rstrip ("\\") ¥ KBREH O\ Y5

# AW F Sk Ae 2 I AEAE
+ {r1E True
# NMFE False
isExists=os.path.exists (path)
# Al R
1if not isExists:
W RAEAE NG 2 H ok
O H S R L
os.makedirs (path)
print (path+' GUERKRI)")
return True
else:
# WR HoRAFENANENE, s H sk CAFTE
print (path+' HXOAFAE")

return False

# 8 CEGIE H %

mkpath= "d:\\mgtt\\web\\"
# i FH PR AL

mkdir (mkpath)

TEAFET Y, 1) os.path.exists(path) ] S B — AN H 5% J& A A4A1E
K FE P RAT A ex6_2.py, ia4TFER7, WITE D ZEAR H s FoFr a2 30/t H >k d\mgtt\web.
2. TR SR >

W3 SC A H o B35 RO AT P A

(1) os.rmdir(path)

il ) JLRE R o H 2k

(2) shutil.rmtree(path)

R T H oEAT AR H SR nl LU ES -

(5] 6-31 MERBY 6-2 Frdi 7.1 d:\mqtt SCIF H 5% 107
PP AR &
6
%

X 15 TS5 (A1)
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import shutil

import os

rmpath = "d:\\gttc"

isExists = os.path.exists (rmpath)

if isExists:  # AIBrEMERE HRESFEL, HAF7E, W7 IR E4E
shutil.rmtree (rmpath)
print ("MERH>X ' + rmpath + " &)

else:

print ("EZMERIHRAFED )

¥ FE I IRAF M ex6_3.py, BATHEP )G, WAE D £ H ok R mqte SO H s 2B,
% H > NI web 1~ F st — IR R

3. AHCEH

{1 Python " W J{] shutil £{5[1) copytree() e A& il AT H >, Hkw kgLl k-

shutil.copytree (oldpath, newpath)

Hrp, Z%( oldpath Fll newpath 4 H 544, Hk oldpath W24 7E H H 5% newpath 20 A
F71E o

(5] 6-4] 52 A H % d:\pytest 3] e:\test.

FE AR G b -

import shutil

import os

oldpath = "d:\\pytest"
newpath = "e:\\test"
isExists=os.path.exists (oldpath)
if isExists:
shutil.copytree (oldpath, newpath)
print ('K + oldpath + "EHlF]' + newpath + ')
else:

print (" ER P XFRATFAE! ")

¥ FE I IRAT N ex6_4.py, 1217 FEIF)a, A H 3% di\pytest 3% [7]1% H > NI SCH4
A I 2 e\test T o

6.2 XHHIESHEIE

6.2.1 XFH{MEIHK

Python X SCAF#AT € X T VP2 BRAL, W I SCPFER AR BRI 6.2 P



*x 6.2 FHRBXHRIERE

&R &1 15t AF

os.mknod("test.txt") B8 2 3

open("test.txt",w) fTH A3 WSO ASAAE W S
shutil.copyfile("oldfile","newfile") 52 S A

os.rename("oldname","newname" CRGES RS

shutil. move("oldpos","newpos") ¥ ol U

os.remove("file") T 3 S A

os.path.isfile("goal™) H| W H AR A2 15 o8 3

os.path.exists("goal") AW A S A7 A

6.2.2 4T Fa £ A x A4

1. FIHCHF
{t Python H', {§iH] open pRZL, W LLFTJF— &AM, Bt — N8 3

FIIF SO R A — A SO B e He— g U0 -

f = open (Xff4, UijnHEs()

Hr, AR NS, S8 “oimeia” Wk 6.3 fis.
#* 63 XHZE “ipEiE”

— e
WERA ARIR e XERGER
: e D AT A I NULL

e SR AT TR GRS A S, A BB
a B S ST TE S AR SOVFTE SO o RS A B 1
b e LS AR AT FF S 5[] NULL
b e L E Sy o T T S — S e S5 P e s B 1
ab B SLE A ST T — HERSCHE, o VP e SO RS B QU 31
rt e L 5 ST TS A S [l NULL
o B L AT TR O S A, S R TR 2 B 1
i s S 5 AT TE S AR, VRS IR I B
b s LS 7 AT P S 5[] NULL
Wbt s S 5 ST TE R O BEISCIE, SO A DR 1
bt s S 5 ST T MBSO S0V Bt S IS

2. RHICPE
MAFRAESE R s 7 BRSO BOC ], 3 — Rk 20 -

f.close ()

6.2.3 R KK
Python i ff] read()p %%, readline()pf %1, readlines()pf 2 5032 A R 1 -

1. read(OrRIZL

1 readQ R ZCHT PLBEUCCAF N 2, H— kg =00 -

X 15 HKIESF 42 (A1)
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str = f.read([b])

o
. £H3HA L

o BHb AEHEIRIT IR, WRATE, WA A

o str NFLRTER, ARBOEELHI N A

(51651 A7 SCHF atxt, JCICPF %00 Hello Python, 45 BUFHEHLZ SO+ 0 75,
53 BRI N | T O i

FEPAC T

import os

f = open("a.txt", "r")
str = f.read()

print (str)

f.close()

FEFE PR AT A ex6_Spy, IBITFEF4i KW |

Hello Python

2. readline()FRIZL
] readline()pR £ n] LEAT B2 B 28, H— g aCan -

str = f.readline ()
(5] 6-6 A7 “Hardil Ho txt”, HSCAFNEN:
far b H

By BUN SR G2 »
it 1 H AR eE
G MR IR K

eI 35 P TR 55
G S REIT, ] readline() B MO AT IS UL 19 25 o
FERFARR G T

import os
f = open ("furd§ Hff . txt™, "r")
while True:
str = f.readline ()
print (str)
1f not str:
break
f.close()

FEREPARAT N ex6_6.py, BT FERFE A |



i A0

By BN G R 2t »
s IS RERE S T (T o
S /M IR 1
RN ZF A E RS 55

3. readlines()ERZY
5 H] readlines()pR £ ] PA— R B HOCCHEH T AT I 28, H—foBeaan k-

str = f.readlines/()

[516-7) %i"5FEfy, 1 readlines() el ECie R 6-6 HH “aryifi H (o.ext” B SCFF N 2
FEFFACES 4N T -

import os

f = open ("fr¥E HfA . txt", "r")
str = f.readlines()

print (str)

f.close()

KR PR A7 N ex6_Tpy. FEIFIBITEHRMT:
["frdE HEA\n", "By BMGSESZnI\n', gk T AR EEEE\n T, VBl M iR IR
F\n', "EWNHEFHIEART S ]

624 BNk
Python i i pR %Y write() [u] SO/ 5 NEHE,  H—foig L8
f.write (content)

Hop, £33N 2450 content A5 AN SCAF I ZH N 25 .
[ 5] 6-8) 4w 5HE/y, B WA A ex6 8.txt, Fn) HoEH AN SCAREH
FEFACIS U T .

import os

str = "Hello Python \n[f 35 AEHE"
f = open("ex6 8.txt", "w"
f.write(str)

f.close()

B AT RAT T ex6_8.py, BATFEFIG, 752487 Ht FAM A4 0 ex6 8.uxt (I AL
fE, HRRN:

Hello Python
CREEEYN €/

(51 691 ZiS5FEY, (EXM ex6 8.txt JAEl N A L), @1 “3X+#>] Python 1R

X 15 KI5 (A1)
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ik 1.
) w R B openQ) ST R SCERS . LS A KRB SO PEe, B Ak

S AT RO A RSO B INEGE, FTRALL a 5% ai B 5 ] open()

BT L

*ﬁf?fﬁﬁ@ﬂuﬂf:

import os

f1 = open("ex6 8.txt", "a+")
fl.write ("\nFXJ#JPythoniRAmE! ")
fl.close()

f2 = open("ex6 8.txt", "r")

str = fZ2.read()

print (str)

FRE PR A7 Ol ex6_9py, Iafrfehs, HETRUWF:

Hello Python

IR EPN A5

xS 2 2] Python R ik !

[5] 6-10) %5 — A HAT AR U A D RER 167 2 i AL .
FEFACHS R

import tkinter
import datetime
import time

import os

from tkinter import *

root = tkinter.Tk ()
root.title ("W HILHA")

4 DRATIRH HAF
def saveText () :
# ENFE L7417 S ORAT A s [A]
msgcontent = time.strftime ("%Y-%m-%d %H:3M:%S",time.localtime()) +\
" RAGEIRW T :\n\n"
strl = text msg.get('0.0", 'end')
text msg.delete('0.0", 'end'")
text msg.insert('end', msgcontent, 'green')
text msg.insert('end', strl)
f1l = open ("book.dat", "a+")
fl.write(strl)
fl.close()

#4  HGRHL

def readText () :
text msg.delete('0.0", 'end')
f2 = open("book.dat", "r")



str?2 = f2.read()
text_msg.insert{'end',5tr2}
f2.close ()

#4 IR LN frameff A B4

frame left center = tkinter.Frame(width=280, height=200, bg='white')
frame save = tkinter.Frame(width=140, height=40)

frame read = tkinter.Frame(width=140, height=40)

#H BETENJILNITER

text msg = tkinter.Text(frame_left_center};

strl = StringVar ()
button_save==tkinter.ButtDn{frame_save,teth'ﬁﬁﬁfiﬁF',command=5aveText)
button_read==tkinter.ButtDn{frame_read,'text=“ﬁiﬂlﬁﬂ¢', command=readText)

+ UE 1M tag
text msg.tag config('green', foreground='#008B00")

# WHgridix BN ALE

frame left center.grid(row=1l, column=0, padx=2, pady=5)
frame save.grid(row=2, column=0,sticky='W")

frame read.grid(row=2, column=0,sticky='E")

#frame left top.grid propagate(0)

frame left center.grid propagate (0)

# ocxmEEHAH frame
text msg.grid()

button save.grid()
button read.grid()

#  EHERIA

root.mainloop ()

K REPARAFE A ex6_10.py, IBITFET. 1ECANEP RN SCFINE, By “IRA7 S 4
g, 4 A58 R A7 2 book.dat SCAH, nlE 6.1 s

- ES =] B3
2018-01-14 07:35:12 £7F#IBIOT :
P20 A Pyt hontt B !
113
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625 =##xMH6E5

PL tb+E% wb+A i ] open() & EFT T S, v DO bl SO T 152 B H#AE

(5] 6-11] v Ay ¥ v SO imglogif, WL, 5 A28 2 1) mg2 gif 4.

Bk B BB T SCF imglogif s B, B EIR AR 2R = byte H,  FRRAF
JICE AR = A 5 2 S0 img2.gif H

e ARSI T -

import os

import tkinter

from tkinter import =*

master = Tk()
master.title (' EiHlIEH")

¥ JH A

def copyImage () :
fl = open("imgl.gif", "rb+")
byte = fl.read()
fl.close()
f2 = open("img2.gif", "wb+")
f2.write (byte)
f2.close()
photo2 = PhotoImage(file="img2.gif"')
label 2 = Label (image=photo2)
label 2.1image = photoZ2
label 2.grid(row=0, column=1)

photol = PhotoImage (file="imgl.gif'")
label 1 = Label (image=photol)

label 1.1image = photol

label 1.grid(row=0, column=0)

button copy = tkinter.Button (master, text='&Hifi|E "', command=copyImage)

button copy.grid(row=1,column=0)

master.mainloop ()

B RE P ORAr N ex6 11.py, Iz4TREF )G, W LUE B4R 249087 H 6, Bl 1 img2. gif 4,
HE A NAEYS imgl.gif 5645, WK 6.2 .



7 BEIER =101 x|  BRIE R

EiER | EHlEA |

(a) By “EHlIE " & 280 (b) Bz “BHIER” HZ 5
K62 Sl

6.2.6 1 Excel # 2 69 +% 5 #%/£

1. 2% xIrd/xIwt LR

Python ##1F Excel HL &A% 28 75 2 1 2 xIrd FLHLHT xIwt LB, xIrd £ 5] T M Excel
W R s xIwt BLER ] T ) Excel HE AL

xlrd BERA xlwt BLERAN i Pyton REE H 1is LB, DR EAEAE FH a2 pip 28 iz i .
1 pip %% xIrd BEELH) a2 40

pip install xlrd

Ak AR LA 6.3 FTos .

v B2l C:\Windowsisystem32\icad. exe
I hpytesthiballpip install xlrd
Collecting xlrd
Dowrloading xlrd-1.1. 0-pv2. p¥3—none—any. whl (108kE)
47T%

abR

| 51kB 30kB/=s eta 0:00:0
| B1kE 3TkEf= eta 0:0

| 81kB 45kB/s -
| 92kE S1kE/

|
|
BS% | | T1kB 39kB/= eta
o
|
|

Installing collected packages: xlrd
ounccesstully installed xlrd-1.1.0

4 6.3 &k xlrd Mt
H] pip ‘%224 xlwt fiE eyl b .

pip install xlwt

‘R E R 5 2 %% xIed BEEAH[A], X B AHESA . 115
2. EI Excel ZeR& 8 %
{F Python H', T£H Excel 4%+ B £ i) =200 B 6

=

X5 I G #E (A1)



Python #2/F 1% 115 G| HAE——MUATTEIE F T ( #ERIK )

(1) T xIrd ik
9’5 KL Excel RESEANIIRLS Y, HILHE T A xlrd B

import xlrd

(2) 41T Excel LA, 68 U6 BB 45 workfile:

workbook = xlrd.open workbook(r'd:\\pytest\\demo.xlsx")

(3) R LAERR, SIERKXA table 5 —=Fi 77k,

table = workbook.sheet names () # R AT TAER
table = workfile.sheet by index(0) # TR 73R
table = workfile.sheet by name ('Sheetl') # JH oS A FRREL

(4) FRET NS %4

nrows = table.nrows # AT AERIIT L
ncols = table.ncols # RECTAERIISIEL
(5) FREFR € B Iok& Eds, FEATMAIRR S MEHZ M 0 ITh
cell Al = table.cell(0,0).value #RAE TP AL B I B
cell C4 = table.cell(2,3).value #RNE TR C AL B I

NS B 2L Excel R A& v 724
[ 5] 6-12) %17 Excel 4% demo.xlsx, H 2 2 7K HL 3 Sheet2 [N UK 6.4 Fis.
P s HE b R e P 2

rlZII | 9~ - |5 demoxlsx - Microsoft E.. = E 52 |
BN 7+ ® | w05 s ws g |0 @ = @
C17 - f ]
A B = D L
1 ¥E F 0% X R EBIE BB HP %8 I%
2 [k 21 11234567890 zds@163. com
3 | ZEEEER 22 11122233344 1x1@163. com
4 |BFRA 22 12345612223 zdf@l63. com
5
6
. -w
M4 4 » ¥ | Sheetl | Sheet2 /Sheet3 []4| w__ | a0
e | [ | |[EOm 100% (o) {J O

K 6.4 Excel k& Sheet2 [N

FE ARG G
¥ S AxIrdfith

import xlrd

from datetime import date,datetime



def read excel():

# FTH A

workbook = xlrd.open workbook(r'd:\\pytest\\demo.xlsx")

# REUI{isheet
print ("HHEIEER: ")

print (workbook.sheet names())

# FEEE 29Kk R4

sheet?2 name = workbook.sheet names () [1]

# R sheetR 5|k ALK sheet B

sheet2 = workbook.sheet by index(1) # sheetZG|MOFLG

sheetZ2 = workbook.sheet by name ('Sheetl2’)

+ sheet[H&FK. 1TEAF)EL

print (sheet2.name, sheet2.nrows, sheet2.ncols)

# FREUCEAT S AE (B s 3= NOH IR T4

rows = sheet2.row values(2) # FRHUEIITHE
cols = sheet2.col values(1l) # FRHUE2HIHE
print (rows)

print (cols)

# R ITTR A
print (sheet2.cell(1,0) .value.encode('utf-8"))
print (sheet2.cell value(l,0) .encode('utf-8"))

print (sheet2.row(l) [0].value.encode('utf-8"))

# FREER TR P2 ) B 2 Y
print (sheet2.cell(1,0) .ctype)

if name ==

read excel ()

B FLFARAE K ex6 12.py, IEATFLFELE ST

HR

[ "Sheetl", 'Sheet?2', 'Sheet3']

Sheet2 4 4

["ZA=BERN ', 22.0, 11122233344.0, '1x1@163.com']
["FE', 21.0, 22.0, 22.0]
b'\xe5\xbc\xal\xe5b\xad\xa7\xe5\xbl\xbl"
b'\xe5\xbc\xal\xe5b\xad\xa7\xe5\xbl\xbl"
b'\xeb\xbc\xal\xeb\xad\xa7\xeb\xbl\xbl"

1

X5 TS5 (A1)
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it o W
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3. GAKPES] Excel £4%
BHNEHE 2] Excel A% 1) EEZIDERUT B .
(1) S xlwt fh

import xlwt

(2) Hrg—> Excel fF

file = xlwt.Workbook () # 7 EWorkbook W FHHE K'Y
(3) Fridt— sheet T {F%

table = file.add sheet ('sheet name')

(4) 5 ANE ) table. write({7,%1),value)
table.write (0,0, "test")

(5) PRAF A

file.save ('Excel test.xls')

[ 5] 6-13) #r 4t Excel A& 17~ .
FEFACHS IR .

import xlwt

wbk = xlwt.Workbook ()

sheet = wbk.add sheet ('Mysheetl')
sheet.write (0,1, "test text')
sheet.write (1,1, "test text')

wbk.save ("Excel test.xls')

BATHEIT G, TR0 H & MAERAA N Excel test.xls [1) Excel X, Wil 6.5 fFraws.

| H 9~ M- @ |5 Excel_testxls [REEHIM. o B 2
w

1 bemtem

2 test text E”

3

4

o

B

7 v

M 4 » M| Mysheetl /%0 - [if 4| il 2l

s | O | B 100% (o) v, *) .

K 6.5 BrApkf Excel SCF
[ 6-14) w5 H & XIS HE A Excel 2%



FEPACHS I F

import xlwt

workbook = xlwt.Workbook (encoding = 'ascii')

worksheet = workbook.add sheet ('My Worksheet')

style = xlwt.XFStyle () # HIGEAHAER
font = xlwt.Font () # AP G A
font.name = 'Times New Roman'

font.bold = True # Bk
font.underline = True # ik
font.italic = True # FHET
style.font = font # VOB
worksheet.write (0, 0, 'Unformatted value') # A RIS A
worksheet.write(l, 0, 'Formatted value', style)# WIS A
workbook.save ("Excel testZ2.xls') # RAE SO

BATREIT G, AE2900 H 3% A4S M Excel test2.x1s [1] Excel XA, WK 6.6 s

r.| (X[ - ™5 ﬁ |+ Excel_test2xls [REENIM o E EEﬁ

-ﬁmrﬁh T'ﬁ|ﬁ:‘:'|¥ﬂ£|sﬁl‘i ?.ME|E'~‘?9D@ x

\*

,ﬂ, = C D | E | F%
1 Unformatted value
2 | Formatied value %”
3
4
g —1]
7 b
4 4 » M| My Worksheet <3 7 [14[_m a0
#ied | 3 | [EO@ 100% (&) U O

6.6 H xRN Excel XA

6.2.7 432 JSON #% X # 4%

JSON (JavaScript Object Notation) & —Fp &5 2 k& 2. TSON KM 58 e 11k
2 ARG, 2 T fgn s, AR 5 FALES BT AR R AR T3 T 28 4% i 1
), Atk TSON R 94 28 A% - 3 AL B A 0 1E

1. JSON %5

JSON %45 ] DL — /A ) 2478 (String). £({H (Number), Ai/K{f (Boolean),
AT DU 5 SR 1) Object X4

o JSON (1747 e ity ST L5 | B G |5 FE K
JSON ) {E w] LA ol s 2 119
JSON A7 7’4E A True BY, False;
JSON HIECEH F 7 1555 FEAEK s

Jir o W

X 15 TS5 (A1)



Python # /71X 71 & | HAEZ——MUNTTZ|EF T (#KRIK )

e JSON [}] Object X} % H KHE S HhL k.
(1) B X R E
JSON %4 1) 15 5 K o s«

B4 (key) : fH (value)

XA key DR T AT, JGIS— 78S “:7, AR5z value, {H value
nf DL frat . ZE AR M1E.
ROE

"firstName' : 'John'

R FifR, 2 T F A {E 15 ) -

firstName = 'John'

(2) JSON *i%

JSON X[ Z ] AL 2 ANEEE X, EORAE KRS “{ 7 v PB'E, B0z m e
“ 7 b

{9 an -

{ "firstName":"John" , "lastName":"Doe" , "age":20 }

IR H#, 40T T 41 JavaScript 151]:

firstName = "John"
lastName = "Doe"
age = 20

TSON %% [{E 1 1] LI 55— A%, 4ol

{

"Name" : "John" ,

"age": 20,

"hobby" : "I EK",

"friend":{"Name":"Suny" , "age":19 , "hobby":"FH"}
}

(3) JSON %4

JSON £ 41 v LLAL 3 24> TSON £HAE S e 5%, A n R 2 mAE S “, 7 kg, 2
RKAETH “[17 v PS5

E

meber = [ "John" , 20 , "4TIREK"™ ]

TSON ¥4 11 76 26T LLAL & 2 A%t 4. ol



employees = [
{"sid":"al001", "name": "5k K", "age": 21},
"sid":"al002", "name" : "ZFENE", "age": 20},
{"Sid":"a1003","name":"ﬁi%ﬂ@","age": 22 1]

i ln) JavaScript XJ B &AL B S oo AR i ) W b
employees[0] .name;

RMEIPE A “5k K7,
o] DUAS = E i

employees[0] .name = "5KiFIL"

(4) JSON {4
o] LUK TISON #& 0B /A7 o — 1 30, & SCAFERR A ISON 04, JSON SCAH: 1)
27 2 json.

wilan, Ri &A1& R A7 21 S test json HH

"name": " H & ", "company url": "http://www.baidu.com", "telephone":
"010-59928888"™, "crawl time": "2017-06-13 16:11:16"}

2. JSON Eith

JSON #5ie i iy Python byl EFEAL KT, B —Fh AR iy 5 (1) 7 206k ISON $idis 2B 47
M, K5 TSON #4255 Python bRt S AH H 4% 46

i ULIY) Python AR PR 5 JSON A% X E s 1 e b ) B ik 6.4 B

% 6.4 £ UEY Python £IELAE 5 JSON R EIEVFE LB R

Python £{#E ZE 5! JSON 1§ &1
dict object

list array

Str string

None null

fi 1] ISON HEie iy, 524l il ABHTE ]

import json

JSON Bt T 9SS MRS ) -2 k52 json.dumps()5 json.loads()F! json.dump() 5
json.load().

json.dumps(obj) 7 i%44 JSON X4t obj ZRAVE kY, Python [FJEHEIEAY, X ANt FEFK
A4t json.loads(str) /7 {444 Python %4l 8 Y4 i (0] TSON X} R A Hn A, IX AN FEFROA
fifR

json.dump() 7 VZAEEAE 5 A AT, jsonload() F A SO R R T H SR . —

3. %HL JSON %4

[ 51 6-15]1 147 JSON 4% A\ 24 :

it o W

X5 HKIESF 42 (HIEA 1)
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data = {
'name' : 'zhangdasan',
'age' : 21,
'email' : 'zdsan@1l63.com'
}

@ B E s g by % e il Python £ 277 i) £ 4
@ ¥t o R EE A [P ISON X%, 4 A % & ot = 1 .
FEFACHS IR

import json

data = {
'name' : 'zhangdasan',
'age' : 21,
'email' : 'zdsan@1l63.com'
}

print (' (1) %S APythonZidls: ")

Jjson str = json.dumps (data) # i, B AR O A
print ('Python#{(#&: ', json str)

print ("FHRHEEKE: ', len (] son str))

print ("\n (2)f#6S4ISONXfH : ")
Jjson obj = json.loads(json str) # Y R R TSONX %

J name = Jjson obj['name']
J age = Jjson obj['age'] 3B JSON XJ 4110 %
J email = json obj['email']

print (json obj)

print ("#:%: ', j name)
print ('"FE: ', j age)
print ("HFE: ', j email)

PP BATas R ke
@ Yt~ Python £ -

Python##: {"name": "zhangdasan",
FAAERKRE: 59

@ fi#LH JISON % .

age": 21, "email": "zdsan@l63.com"}

{"name': 'zhangdasan', 'age': 21, 'email': 'zdsan@lé3.com'}
#:4: =zhangdasan

T 21

HE%H: zdsan@163.com



4. %5 JSON X1

i ] json.dump(oby) 52 0] LR 2 5 A JISON A4+ 1 json.load(str) J7 v 408 AT

TFIG . BA JSON 42 ok 2 iEHS v S 1y 4.

[f5 6-161 4> JSON %4l {147 2 testl json SCAFH, ARG M e B, JF

AN 21 T
FEFACIS U T .

import json

data = {
'name' 'zhangdasan',
'age' : 21,
'email' 'zdsan@163.com'

}

fl = open('testl.json', 'w') 0

json.dump (data, f£f1)
print ("BIIEHAETERI XA \n")

> | 50E 5 O\ JISON 04

fl.close() _

f2 = open('testl.json', encoding="'utf-8")
line = f2.readline ()

d = json.loads(line)

name = d["'name']

age = d["age']

emall = d['email']

print (name, age, email)
f2.close()

"

zHL JSON % i

BTG, B AMRAEAT TSON #0405 (1) SCAF testl json, JFAERF4F E B

DRUEVNCITE DR

zhangdasan 21 zdsan@l63.com

[ 5] 6-17) ¥tk TSON %4 {847 3] test2 json A, SR g M Bk, IF &

AN B
FEFPACRS T T

import json

data = |
{"s1d":"al001", "name" : "zhangdasan", "age":

{"s1id":"al002", "name":"1lixianli", "age":

{"s1id":"al003", "name" :"zhaozhijian", "age":

r

]

21}, \

20}, \

22}, \

X 15 HKIESF R4 (HIEA1E )

123

it o W



Python #2578 i1 £ B HAE—MN T EF T ( HRIR )

fl = open('test2.json', 'w')
json.dump (data, f1)

print (" RI)E AR SCAF! \n")
fl.close()

f2 = open('test2.json', encoding="utf-8")
line = f2.readline ()
d = json.loads(line)
print (d)
for 1 in d:
sid = i['sid"]
name = 1i['name']
age = 1['age']
print (sid, name, age)
f2.close()

EATREP I, AR MRAFAT JSON i (1) 3 f test2 json,  FFAE S E R
RGP EE RS

[{"sid': "al001", 'name': 'zhangdasan', 'age': 21}, {'sid': 'al002', 'name': '1i
age': 221}]

xianli', 'age': 20}, {'sid': 'al003', 'name': 'zhaozhijian',
al001l zhangdasan Z21
alO002 lixianli 20

al003 zhaozhijian 22

6.3 Python FiEERIE

Python ] DU R 4 FH 25 B &0 e« 1 11221 L SQLite £ 72 AT MySQL %4k 4 4 1,
I 21905 Python R 3 X Bl EEA TR VR B U5 7%

6.3.1 SQLite # 4% /& % 72

SQLite i /& — IR IR AR REHZE, T Python "HHAERL I SQLite £(9% 7
fitl, 7t Python F2)3H n] LLR J7 {6 Hh 5 [n) SQLite £ 4k 7%

1. SQLite A FERI I

SQLite £ E 2 — NS R A, SRS, 518AR 5 H & — 1 K/hAF| 300KB
I SCA, B DA A R N SR 2 N e S RSP« SQLite A= il R & 2 S0 A2 — AN %
RS, wTLURCEAEAT H 3 R . SQLite & C iESTFAK, TFREACH, ZHEF
&, BONCEF 2048GB Hidin, JF H AT ) g el 5 5 FF. W BLit, SQLite j&— M F
WAL PR N U A

SQLite Z#s 7 1 Hi T HAR 22, ELAH H 147 SQLite Expert Professional, H I fig 5 K,



JUF ] DULAE ol AL BPA85E 1 56 BT A1 09 E B A T DL (8 i A8 P el R AT B s 3l SR A%
Bl AT m. MER. 2%, EnUEE1E. SQLite Expert Professional [1Jiz47 57 Ul
6.7 flror.

=10l %]

"J”;SQLite Expert Professional 3.1.9. 2085 _
File Database Import/Export Table VWiew SOL Transaction Tools Help

33060 I3 Jolslol#lel

Database: FPhoneBookDE Table: Users File: PhoneBookDEB

=+ PhoneBookDB Eh Database |ﬁ SHL Builder | ﬁ sL | Data | B Desien | E <]

[T] android_me:
= S M € » » M + = a / X 04 ¥ '#| J Refres
|RecHo id |u5er_name |teleph-:-ne |address |mai1_addre55 -
) Click here to define a filter
[ 3 1 llzsm 123456 aaa zemldlZ23. com
| = Z|1lwn 112233 bbb Iwn@123. com

{Filter 1s Empty>

Record 1 of 3

] 6.7 SQLite Expert Professional [1]iz 17 F-1f

{t Python R A HEER A | SQLite i At Et sqlite3, T LA Python W I #E7 nf LATR
JT A% H] SQLite K4 4 A7 i 24k

2. sqlite3 Faibl

sqlite3 it & Python #:/F SQLite A4 4 (42 LI EL . 7 sqlite3 AL LT — &S
R MR E RN ) ik, IR RN 6.5 Bz

3 6.5 sqlite3 HBRERAE

FiE ijt AR

sqlite3.connect(database [,timeout .other optional ERZH| > SQLite 4 4 XA, n F iz £
arguments]) VEAAEAE, W G5 —AN Bl P S
connection.cursor([ cursorClass|) I —MEbr cursor

cursor.execute(sql [, optional parameters]) 4T SQL i 2 15 1)

connection.execute(sql [, optional parameters]) AT SQL fir % i 1)

connection.commit() AT H S

connection.close() N IR E TIES LR

3. #11: SQLite Zi)4:

(1) ERE

] sqlite3 BLERL[1) connect() /774 n] LLiE+#: SQLite £#is 72 SCAF, W G SR AN
7, eI —> SQLite Z#s 4 (A

[ 5] 6-18) fIE— %K test.db [ SQLite %4l 4 14 125

FEPPAS L T Ci2

import sglite3 6
=

X 15 TS5 (A1)
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conn = sglite3.connect ("D:/test.db")

print ("connection database successfully")

EATFER, WLLES], 78 DA MR T —A test.db U, 3XAN A /& SQLite %%
3 P2 SCA

(2) %=

{EEAR I test.db W, G —N 4408 user MER R, HRPEH WK 6.6 fix.

7 6.6 FEIE user HIEH

FE i KE R
sid INT 5 G5
name VARCHAR 10 ik 44
email VARCHAR 25 IS4

[ 6-19] 7EZdn )% test.db 4] 4 user 23K .
FEFPACHS U T

import sglite3

conn = sglite3.connect ("d:/test.db")

sqlstr = "create table user (sid varchar(5) primary key, \
name varchar(10), email varchar(25))"

conn.execute (sqlstr)

print ("create table successfully")

conn.close ()

(3) VEIERiC
75 user ¥H 22 VR A R 1 F

1001 sk kil zhangds@163.com
1002 Z=RERNF  1ix1i@163.com
1003 #®JUJ; zaoshi@R163.com

[ 5] 6-20) 7F user FHn &, USINEHE 1L % .
FE ARSI T

import sglite3
conn = sglite3.connect ("d:/test.db")

cur = conn.cursor ()

sgqlstrl = "insert into user(sid, name, email)\
values (1001, 'k Kili', 'zhangds@163.com') "

cur .execute (sglstrl)

sqlstr2 = "insert into user(sid, name, email)\
values (1002, 'ZHEFN', '1ix1i@163.com') "

cur .execute (sglstr2)



sgqlstr3 = "insert into user(sid, name, email)\
values (1003, '"#PUJi', 'zaoshi@1l63.com') "
cur .execute (sglstr3)

conn.commit ()

print ("Records created successfully")

conn.close ()

(4) frifidsk
[15] 6-21) /N SQL 211 select & if)if) B~ id 2K
*ﬁF?Ttﬁ@ﬂU1::

import sglite3

conn = sglite3.connect ("d:/test.db")

cur = conn.cursor|()

sglstr = "select * from user"

s = cur.execute(sqglstr)
for row 1n s:

print ("sid=",row([0])

print ("name=",row([1])

print ("email=",row[2], '\n")

conn.close()
FEIsiTas B .

sid= 1001
name= 5k K1l

email= zhangds@163.com

sid= 1002
name= Z2=EF[

emalil= 1lix11@163.com

sid= 1003
name= #X[4Jy

emall= zaoshi@163.com

(5) AW EK

[ 5] 6-22) W] SQL v 411 update i Fi) & 84 1d %

FEFPACHS N T

import sglite3

X5 TS5 (A1)
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conn = sglite3.connect ("d:/test.db")

cur = conn.cursor ()

sql update = "update user set email='zhaosf@abc.com' where sid=1003"
cur.execute (sgl update)

conn.commit ()

sql select = "select * from user where s1d=1003"

s = cur.execute (sgl select)
for row in s:
print ("sid=",row([0])
print ("name=",row([1])

print ("email=",row[2], "\n")

conn.close()
FEFIsiTas B .

sid= 1003
name= #X[qJy

emall= zhaosf@abc.com

(6) M EREE Id %
[ 5] 6-23) [N SQL w2 (1) delete 1EA) M [5 user & HE — 451 5%
FEPACS n R

import sglite3

conn = sglite3.connect ("d:/test.db")

cur = conn.cursor()

sql update = "delete from user where s1d=1002"
cur.execute (sql update)

conn.commit ()

sgl select = "select * from wuser"

s = cur.execute (sgl select)
for row 1in s:
print ("sid=",row[0])

print ("name=",row[1])

print ("email=",row[2], '\n")

conn.close ()

Mz TE LR .



si1d= 1001
name= 5K K1l

email= zhangds@163.com

sid= 1003
name= ;XU Js

email= zhaosf@abc.com

6.3.2 #%4& MySQL # 42 &

1. “22%%¢ pymysql Fidh

Python #7425 | H pymysql LK #E4T MySQL s 4 I #4E
(1) JH pip %% pymysql *Eiﬁ%

fEE S G w 0, WAL

pip install pymysgl

N8 BT H pip 22 H 356 A% pymysql feE 1) 22 %%, W 6.8 .

S ERG: avlERe
C:\lsers hp48@>pip install pymysqgl

Collecting puymysqgl
Dovnloading PyMySQL-8.8 .8-py2 . pyi-none—any.whl (83kB)

494 » 48kB 51kB/s eta B:80:
61x | ' i 51kB 68kB/s eta B
3% ' : 61kB 63kB/s e
86x 1 : 71kB 74kB
98« 1 i 81kB
1007 | B: 92xB

88kB/s

Installing collected packages: pumysql

Successfully installed puymysgl-B.8.8

< 6.8 pip Z%E pymysql HbR

(2) M pymysql BB 2 15 22 % D)
%5 —) Python U, i\ SN pymysql [1)i5 ]

import pymysqgl

MR gmiEARHH, RN pymysql 23R,

2. pymysql B 75k

pymysql BLH e ST &R B S FEE RN R ik, R AR
(1) pymysql.Connect() /7 V%

pymysql.Connect() /7 2: H T3 508 2 G i e it % . H— k& =08

connection = pymysqgl.Connect( host(str), # MySQLRSZsHME 129
port (int), # MySQLHRSS & 115 -
user (str), + HF#
passwd (str), ¥ EZE4Y i

s

X5 I A (A1)
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db (str), # B A FR
charset (str), # E&EYmIY
)

(2) FYsEIER RIS connection SCHFIT 7 V4
G B e n,  HaR [WE A B s PR 5 o IR G 1 6 B 22 R A 7 % P g
VB, HAEE R 6.7 Fiin.

F6.7T HEFERMRERTZE

7E 1% BA

cursor() ) 3B A3 bt %
commit() e L
rollback() R 2055

close() =

(3) Sphix 3 77 1%
FH SR PR SRR 5T G 1OV AR 52 0 P O PE (R AT 5 P, 3

LTIEWNEE 6.8 PR,

* 68 HIEEERENRMEIENIFFNROEEZLZE
7k it BA
execute(op) PAT N EARER AW a4
fetchone() PR RAENT 17
fetchmany(size) AT REN T LT
fetchall() SRE 25 FLAE o [ T 45T
rowcount() IR [P 4 4% 2R e A T 2L
close() PN ZIZIPOE

3. Python % MySQL it 44

(1) G2 s PR IE 7 6 R

i H connect() /72 n] LAAI] 3 B0 R e 0 AN T 2 FER & %, HoOmisu b

HAR RSN S = pymysql.connect (BURENRS &, FI 7 4, %69, BURES)

connect() J7 IR [l — B0 FEIE AT 5, a8 TR 3% R0 Bon] DI 20 PEEA T 25 P
HRAE .

(2) B UFFr A%

7t Python ", AfH]EARe] PA30AT SQL iEAJFI A A . G — NS B 1) 7 ik
urpe

Wibs X R = WHRPFEERX R . cursor ()

(51 6-241 fEciz MySQL % [ e 55w oA — 144 04 testdb RG22, I HLA s 22
fI—A 408 trade AR, HAN RS WIFR 6.9 PR,



3 6.9 HIER trade B4

FE £ Zid KE 15 BF

sid INT 4 Ui s

name VARCHAR 10 F 7 k44
account VARCHAR 11 AT S K S
saving K ifh 5 A0
expend M = 2 H R
income e PN BTt

(1) Bl Edn %
TEEREAREZ 0, Wi B0 — N EER, N pymysql BJIIEE. G A s 22 1)
[FEREI NI

DROP TABLE TIF EXISTS 'trade';

CREATE TABLE 'trade' (
'id' int (4) unsigned NOT NULL AUTO INCREMENT,
'name' varchar (6) NOT NULL COMMENT 'Hl P HsZiE4 ",
'account' varchar(l11l) NOT NULL COMMENT "RiTfE&lksS ",
'saving' decimal (8,2) unsigned NOT NULL DEFAULT '0.00" COMMENT "R PSS,
'expend' decimal (8,2) unsigned NOT NULL DEFAULT '0.00' COMMENT 'KF=ZHST",
'income' decimal (8,2) unsigned NOT NULL DEFAULT '0.00' COMMENT 'KFHARETE",
PRIMARY KEY ('id'"),
UNIQUE KEY 'name UNIQUE' ('name')

) ENGINE=InnoDB AUTO INCREMENT=2 DEFAULT CHARSET=utf8;

INSERT INTO 'trade' VALUES (1, 'skAili','18012345678',0.00,0.00,0.00);

a LURE F i P 2 OR A7 0 2dfs P4t SO trade.sql, #1KF H -5 A2 MySQL )44 4 testdb
IR

(2) dBFEP, L. M. & EThReR 5B

FE AR

import pymysqgl
import pymysqgl.cursors

# ERRAGR

connect = pymysgl.Connect (
host="localhost',
port=3310,
user="woilder',
passwd="'3243",
db="python',

charset="utff8" 131

it o W

X5 TS5 (A1)
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# FRPUTF AR

cursor = connect.cursor|()

# A KR
sgl = "INSERT INTO trade (id.name, account, saving) VALUES ('%d', "%s', "%s', %.2f )"

data = (2, "ZBE"', '13512345678', 10000)

cursor.execute(sgl % data)

connect.commit ()
print ("IJFEA ", cursor.rowcount, 'FREHE")

# B

sql = "UPDATE trade SET saving = %.2f WHERE account = '%s' "
data = (8888, '13512345678")

cursor.execute(sql % data)

connect.commit ()

print ("UMEM ', cursor.rowcount, 'FREHE')

I auIAEi
sql = "SELECT name, saving FROM trade WHERE account = "%s' "
data = ('13512345678",)
cursor.execute(sql % data)
for row in cursor.fetchall () :
print ("Name:%s\tSaving:%.2f" % row)
print ("HEEHH ', cursor.rowcount, 'FEHE')
# B Bk
sgl = "DELETE FROM trade WHERE account = '%s' LIMIT %d"

data = ('13512345678", 1)

cursor.execute(sqgl % data)

connect.commit ()
print ("FIIMER', cursor.rowcount, '4REHE')

# J5 AR

sgql 1 = "UPDATE trade SET saving = saving+1000 WHERE account '18012345678" ™
sql 2 = "UPDATE trade SET expend = expend+1000 WHERE account = '18012345678" "
sgql 3 = "UPDATE trade SET income = income+2000 WHERE account = '18012345678" "

try:
cursor.execute (sgl 1) ¥ & in1ooo
cursor.execute (sgl 2) ¥ ST HEEIN1000
cursor.execute (sql 3) # WA 2000
except Exception as e:
connect.rollback () # & yE
print (" HELEKM T, e)

else:



connect.commit () ¥ OHSRAS
print ("SS5 AT, cursor.rowcount)

# RHIERE
cursor.close()

connect.close ()
PP Tdi R .

IR 1 A

OB 1 KR

Name : %N Saving: 8888.00
ALY 1 FHRE

IR 1 R

HE BT 1

6.4 = il 15 1t

AR AR

641 39X ABES

(5 6251 45— DIE I ARGk o
PR 1 F

from tkinter import *

import tkinter

import tkinter.filedialog
import tkinter.colorchooser
import tkinter.messagebox

import tkinter.scrolledtext

#from Tkinter import *
#from tkMessageBox import *

#from tkFileDialog import *

import os

#0172 T 4

root = Tk()

root.title (' ZUJRE ARG ")
root.geometry ("800x500+100+100™")

#E SO 133

T

filename =

it o W

X 15 TS5 (A1)
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def author() :

tkinter.messagebox.showinfo ("{f# ", "sundy"')

def about () :
tkinter.messagebox.showinfo (' KT ", 'ZIUHEN A gEI\n (v1.0/R) ")

def openfile() :
global filename

filename = tkinter.filedialog.askopenfilename (
title="FTH ', filetypes = [('Text files', '*.txt"')])
if filename == "'':
filename = None
else:
root.title('FileName: '+os.path.basename (filename))
textPad.delete (1.0, END)
f = open(filename, 'r")
textPad.insert (1.0, f.read())

f.close()

def new/() :
global filename
root.title ("ARMAXH")
filename = None
textPad.delete (1.0, END)

def save() :

global filename

try:
f = open(filename, 'w"')
msg = textPad.get (1.0,END)
f.write (msqg)
f.close()

except:

saveas ()

def saveas|() :
f = tkinter.filedialog.asksaveasfilename{title='ﬁ%ﬁﬁiﬁ#',\
initialfile= "KRyf.txt', filetypes = [('Text files', "*.txt"')])
print (f)
if £ !'= "':
global filename
filename = f
fh = open(f, 'w')
msg = textPad.get (1.0,END)
fh.write (msqg)



fh.close ()

root.title('FileName: '+os.path.basename (f))

def cut /() :
textPad.event generate ('<<Cut>>")

def copy() :
textPad.event generate ('<<Copy>>")

def paste():
textPad.event generate('<<Paste>>")

def redo() :
textPad.event generate ('<<Redo>>")

def undo() :
textPad.event generate ('<<Undo>>")

def selectAll () :
textPad.tag add('sel','1.0",END)

def search() :
def dosearch() :
myentry = entryl.get () # RN AKRMNAE-—string!
whatever = str (textPad.get (1.0,END))
tkinter.filedialog.showinfo ("#&+kgi®: ", \
"you searched %s, \

moc
5

there are %d in the tex (myentry, whatever.count (myentry)))
topsearch = Toplevel (root)

topsearch.geometry ('300x30+200+2507")

labell = Label (topsearch, text="'Find"')

labell.grid(row=0, column=0,padx=5)

entryl = Entry(topsearch,width=20)

entryl.grid(row=0, column=1,padx=5)

buttonl = Button{topsearch,text='%ﬂﬁf,command=dosearch}
buttonl.grid(row=0, column=2)

#Create Menu
menubar = Menu(root)

root.config(menu = menubar)

filemenu = Menu (menubar)

filemenu.add_command{labelz'ﬁﬁ%', accelerator="'Ctrl + N', command= new) 153
filemenu.add_cummand{labelz'?T}F', accelerator="Ctrl + O',command = openfile) %
filemenu.add_command{labelZ'QHT', accelerator="'Ctrl + S', command=save) 6

=

X 15 HKIESF 4 (HIEA 1)
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filemenu.add_command{labelZ'5§ﬁﬁ%', accelerator="'Ctrl + Shift + S',k6\
command=saveas)

menubar.add_cascade{1abel='ﬁﬂ¢',menu=filemenu)

editmenu = Menu (menubar)

editmenu.add_command{labelZ'ﬁﬁﬁﬁ', accelerator="'Ctrl + Z', command=undo)
editmenu.add command (label='Hff{', accelerator='Ctrl + y', command=redo)
editmenu.add separator ()

editmenu.add_command{label = "ﬁﬁﬂ",accelerator = "Ctrl + X", command=cut)
editmenu.add command (label = "Hii|", accelerator = "Ctrl + C", command=copy)
editmenu.add_command{label::"ﬁﬂﬁ",accelerator::"Ctrlifv",commandzpﬁste)
editmenu.add_separator{)

editmenu.add command (label = "#fk",accelerator = "Ctrl + F", command=search)

editmenu.add;CQmmand{label=="ﬁﬁi",accelerator=="Ctrl4—A",cKEMMﬂE#=SelectAll)

menubar.add cascade (label = "#4/F",menu = editmenu)
aboutmenu = Menu (menubar)

aboutmenu.add command (label = "{E¥#", command=author)
aboutmenu.add command (label = "IT", command = about)
menubar.add cascade(label = "about",menu=aboutmenu)
#toolbar

toolbar = Frame (root, height=25,bg="'grey")

shortButton = Button (toolbar, text='Tﬁﬂ”,command = openfile)
shortButton.pack (side=LEFT, padx=5, pady=5)

shortButton = Button(toolbar, teth'ﬁﬁﬁ“, command = save)
shortButton.pack (side=LEFT, padx=5, pady=5)

shortButton = Button (toolbar, text="iE{l', command = exit)
shortButton.pack (side=LEFT, padx=5, pady=5)

toolbar.pack (expand=NO, f111=X)

#Status Bar
status = Label (root, text="'Ln20',bd=1, relief=SUNKEN, anchor=W)
status.pack (side=BOTTOM, fill=X)

#linenumberé&text

Inlabel = Label (root, width=2, bg='antique white')
Inlabel .pack (side=LEFT, fill=Y)

textPad = Text (root, undo=True)

textPad.pack (expand=YES, fill=BOTH)

scroll = Scrollbar (textPad)
textPad.config(yscrollcommand=scroll.set)
scroll.config(command = textPad.yview)

scroll.pack (side=RIGHT, fil11=Y)

root.mainloop ()



FEFFizAT a5 L& 6.9 Fios.

f FileName: THEFHES. txt

MiF #{E  about

fﬁwgﬁ-@ |

6.9 ZIUjHE AR

6.4.2 127G & #MiLF IR
1. Bt R LG e B

(15 6-261 14 s &5 g 1) 2503 O A7 21 XA .
FEPACHS I F

import pickle

data = [{'sid':'al001", 'name':"5k Kili', "scro':92},
{"sid':'al002"', "'name"' : "ZEWN ", "scro':82},
{"sid':'al003', 'name': "XEH", "scro':97}]

pickle.dump (data, s file) Y2 H P A5 A7 5 S

s file = open('dic data.dat', 'wb') }F
s file.close()

r file = open('dic data.dat', 'rb') A
dataZ = pickle.load(r file)
print ("o \tEB\LE ")
for 1 in dataZ2:
sid = 1['sid'] >

name = 1['name']

B P AL Je 3 H S0

scro = 1['"scro']

print(sid, '\t',name, '\t',6 scro)

r file.close()
FEFEiTa R b 137

s 44 D%
al001l NIl 92

i+ o W

X 15 HKIESF R4 (HIEA1E)
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al00?2 254 TN 82
al003 L 97

2. AR ZRRAE RIS

(51 6-271 fEmiAn B2l AN, g HARAE RS b FEASCAF R EER “5ETR:”
G, LEMATH BN

AL 4 T

import tkinter
import tkinter.messagebox

import pickle

# BN SRR R
class smile:
def create can(self, can):

self.can = can

i

iol = self.can.create oval(35,30,210,210, fill='yellow')# IH —i{fL[H]

102 = self.can.create oval(70,70,180,180, fill='black"')

103 = self.can.create oval (65,70,185,170, outline='yellow',\
fill="yellow")

104 = self.can.create oval(80,100,110,130, fill='black")

105 = self.can.create oval (150,100,180,130, fill='black')

win = tkinter.Tk()
win.title (" EARRH] ")
win.geometry ('250x250")

canl = tkinter.Canvas (win, height=220, width=220) + E N EARmL

canl.grid(row=0, column=0, columnspan=2)

canZ2 = tkinter.Canvas (win, height=220, width=220) + E N EA2

canZ.grid(row=0, column=2, columnspan=2)

def ccan() :

global canl

| BV R, 2 K

s ob] = smile()

s obj.create can(canl) |

# R ORI BRI RIS

def save file(): 3
s file = open('smile.dat', 'wb')
s_obj = smile() \ | B REAT F A ), DA B S

pickle.dump (s obj, s file)

s file.close()



# RO SRR W&
def show smile():

r file = open('smile.dat', 'rb')

| WSCPER R B RIFAIR B

global can?
obj = pickle.load(r file)

obj.create can(can2)

btnl=tkinter.Button (win, text="E/"%EM', command=ccan)

btnl.grid(row=1, column=0)

btn2=tkinter.Button (win, text="5AX{f', command=save file)

btn2.grid(row=1, column=1)

btn3=tkinter.Button (win, text="TIHIX[%"', command=show smile)

btn3.grid(row=1, column=2)

win.mainloop ()

BATRER, Sl “BASCHE” 32, 8 K7 MRS )G RA7E 2 3C/F smile.dat
e MR a e “CEEPOS R 5L, nTRUE R, R IRAAE SOOI SR X R s B A
F, WK 6.10 Fros.

7 RIFHR =100 ] a3t =101 ]
TRk | EAXt| XERISR SRR | EAXt| =ERSR
(a) BREMR (b) BEHCCHFF R “Kig” M5

K 6.10 “%E167 A%

6.4.3 &I 18] d4% it

(51 6-28]1 vzil— o dl/hvin] i
WA G PURERE SO dictxt, HA% Y

word=beautiful B i 139
%
num=3 <+ RN H AL 6
=

X 15 HKIESFE R #E (K IEAF 1)
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1
2
KUFI s BRUFI: SRADIH: \ | iR
3
TGO GREAN] s RS

o
FEPARRS I

import os
#import sglite3
from tkinter import =*

class One Word(object) :
def 1init (self):

self.en = "u" <—FHHATI U, BHI AR UTE-8 4

self.num = 0
self.chs = []

def set word(self, en, num, chs):
self.num = num
self.chs = chs
self.en = en

def read file():
words = []
with open('dic.txt','r',encoding="'utf8') as f:

while True:

€ X ia| i a] 452

line = f.readline() .strip('\n') «—

strip() J I3 TF Sk e 4 3 i

s

1f line == "

break

wod = line.split ("=") <

split("=") o e 745" ="4 T

en = wod[1l]

nums = f.readline() .strip('\n') .split("=")
num = int (nums[1])

1=0

chs = []

while i1i<num:
f.readline ()

chs.append(f.readline () .strip('"\n"))

i +=1
word = One Word()
word.en = en
word.chs = chs

word.num = num
words . append (word)

return words




def cha_xun{danci,words):
flag = False

chs = "»

for word 1n words:

if flag == True:
break

1f danci == str (word.en) :
num = word.num
chss = word.chs

flag = True

for chsa in chss:
chs += chsa
chs +="\n"

return chs

def get word():

w en = ent cha.get()

fprint (w en)

chs = cha xun(w en,words)

1f chs == "":
strs = "Not find word ->"+ w en
text chs.set(strs)

else:
text chs.set (chs)

words = read file()

¥ B R

win = Tk()

win.title ("G /hin/dL ")

win.geometry ('600x480")

# € XFEmnhnis

lab cha = Label (win, text = " ", font = "Times-20", \
width = 8,height = 2)

# € SN\ SCAHE

ent cha = Entry(win, font = 'Times-20',width = 40)
# E FERIREE
lab shiyi = Label (win, text = "t FE:", font = "Times-20", \

width = 8,height = 2)
text chs = StringVar ()

BT ST

ent shiyili = Label (win, textvariable = text chs,\ e
font = "RK{£-20'",bg = 'white',\ o

width = 40,height = 17) 6

=

X5 TS5 (A1)
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lab_cha.grid(row = 0,column = 0)

ent cha.grid(row = 0,column = 1,columnspan = 2)

lab shiyi.grid(row = 1,column = 0)

ent shiyi.grid(row = 1,column = 1,columnspan = 2)

# E XA (HELabel (H17)

labss = Label (win, text = "",font = '"Times-20",\
width = 1,height = 1)

labss.grid(row = 2,column = 0)

# & X AR

btn cha = Button (win, text = "#iE", command = get word, \
font = "Times-20',width = 10,height = 1)

btn_cha.grid(row = 3,column = 1)

# € SGR H %

btn cha = Button (win, text = "iIEHH", command = exit, \
font = "Times-20',width = 10,height = 1)

btn cha.grid(row = 3,column = 2)

win.mainloop ()

FEFPIsAT 45 B 6.11 fis.

[ BRAER
& #): |beautiful
EWTH, ERH,
2 5= KIH: REFED: EPH;
TR0y MARAHY: R
B B

K 6.11 Sy /)him) i

> @& 6

C HERER, 5 AR S AR RSGRAT Ny BRSO
2. WG S HEA, BA BN DR S DI RE <



3. i H NN RGN IR, B R N ST Y EE, HEEREGE 5
H 2 Excel .
4. 05—/ B FER T S 0s U R, B AW AN, B SORTIN R B ] 1)

S. GiH ANl 6.12 Franiy “fi Sy A RS B, R E A R A AT A
1IN [N AR E )i

HBAASER% . =lolx]
ARG | AL 2rrsm e 25007 #ifl
RABR ST SRR E
WARRERET: Tl SRR B 11507 ||

K 6.12  1A] 2 i i B EE R G

143

Jir o W

X5 TS5 (A1)



ZHESRELE

o
-
1k

71 Z%IZHRIE

LEN HFE A 2 e e dm e, v LR i N RS () A PR 3 P AN 9 A AbFR e ), i)
SVFFEA LI & S5 A8 Bk
7.1.1 %42 5 % 4,42

1. Z&fe

e e R TR R T B I PAT I . SRR Ak R (A 7E 0x0000~Oxffff, ZEfE A

1I&4T4E 0x2000~0x4000, Z8FE B ia477E 0x4001 ~0x6000, ZfE C ia474F 0x6001 ~0x8000,
0x8001~Oxfiftf Ay 26 Fe ) 2 L X, 2SRRI pl— S Kb ke, i 7.1 fros.

ERFEA pl
IR — 1 AEEERKK
54200 I

7.1 BEANEFRBIIRSL, BT AL E R X

2R E] RAS T AR, B R SCUMR AR R, B R LR R AN BERE B P 2 1]
BEAT U o BEAS AR ST AT, — AR v RAR] A 22 AN 2 B 5E AN [ R AT 55
— M P AR 2 R AT L R R AT 415

2. BEFE

ZERBERITERR —IMEFTES 2 ANPATR, 24882 SLIIF R HLE I —Fh A %%
FB.

B, fEALSE RS, P IS AMESS e G A BEREAT T — M5
B o i Ia) 25 N, o L RE R st BE ) A, 1 22 46 e vl LGB S 5 IS FH P 25 65

N, RS RIRS AL T ZERENLEIT, BN RE AR, bR A
HE 2 B RGN . 3T 2PN IR RS2, BAES—ANERE, 2% LUE



KIAT -
RS Z &R X N, wiE 7.2 s

SCHE || & FRGERTIR | | S A A

FRARGIGTIR | | Hn A 3 B

\ N /

B

HA— T ERIT
(ZGEHIRR)

/

IR M T

(S EIERITSS)

K72 B SEFERTIX )

M 72 P LB S|, ZATRSIRAS T BRI AR AUIRSH 2 58 MO, 2

AR PN A S A R .
7.1.2 & A2 6 £ 4 A

BN AN s Wi da47 s FHEEAIETS S AR, SR A 2T R HPIR

AR RERR g A e A A, anlE 7.3 B

FIER T
start() l

mERE [T

FH 28RS

Y
BT

FETARAE

K73 AR A

M 73 aTLLE R, —ANRER A dr A0zl an 2D 3R
O —AEFEE S H O EE AN SR )G, AR
@ AR GUEL ] start() FIABE N LGRES s —AMEAER GRS 1 L RERE I BE SR

17, AT IZEAREAR MY run() /772 AR .

© LIRS (B Object R4K7K) [ sleep()Ek wait() J5 ik, IXAZEREREAFHFEIR

& AR ATRE H O 57 B ZEHRAE

F HAEG S KT
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@ 4 ran() 7 VEPAT A, BATAMEIAR A, BT Systemeexit() 775, WIS 2RRE

BHEASET ARES -

7.1.3 4|z & 72 49 threading.Thread £

Python ifi 12l 5| H] threading i) £ £ 26 #4 . 75 threading Fiberb @ X 7 —> Thread 25,

BEM B 2 Fe

threading. Thread S 1) FH AW 7.1 Fi7s.

Z< 7.1 threading.Thread ZEBIE H A%

hiE

5t A

~_mit  (self, name = threadname)
run()

getName()

setName()

start()

jion([timeout])

setDaemon(bool)

1sAlive()

¥IUEAL 712, threadname A 2% F2 (1) 44 Fi

i 5 LA ACHD, S IR A 5058 I T g

RIFERFENT G 24T

W ZRFENT G 44K

Ja sh 2k 2

e R G REAT

WE TEATE G EE AR AW, WAL start()Z jif ik ] . B
4 False

TR EA Y R e s

7F Python 1, 0] KPR ARG 4R .
@ dxd 4 Thread ZEH) IR IGELFE, FFEE SN run() ik
@ MH] Thread 41k BR EL B 8 — N2 L FEXT S .

T 2 1 A

1. W Thread ZEAR) 05 i E Gt 2 26 e

Thread 3 [ 1) 35 BRI ZUA -

class threading.Thread (group=None, target=None, name=None, args= (), kwargs={})

e group {H & None, {7 AR ;

o target A EPATHIRZEL, FNIAN A None, TWRAEA X B4 H ;
e name NZFE T . FNINN Thread-N;

o args NEAENTIZEL, AN

o Kwargs N ANZEON T8, ERIAN N {}-

(51 7-11 )T Thread 2114418 o8 2L 1] 43 22 26 R~

FEFFACHS N T

import threading -

def fun (i) :

print ("thread id =

def main() :

5\ threading f#Ht

zd \n" %1)



for 1 in range(1,10) :

t = threading.Thread (target=fun,

t.start () a——rm

Ja SR

FEriEiT4h

RN .

thread id =
thread id =
thread id =
thread id =
thread id =
thread id =
thread id =
thread id =
thread id =

2. Gl Thread -4 2R
threading Thread [} 128420 B 54

JTiEH, ERAHACRR it ()%
(5] 7-2]1 €14 Thread 12844 i
FE A an

-] @ W &= 3w N

import threading

import time

§ 5 NAR T

class MyThread (threading.Thread) :
def (self) :

threading.Thread.

init
init

def run(self) :

print ("starting", self.name)

def main() :

M it OFrun() 574, JFHAE 2R

w2 )

_(self)

BN

args=(1,) )=

Jmt ()

| THE it

~OA run() Jy %

t1l = MyThread() )
tl.start ()

- | GBI IS B REX B t]

PN

t2 = MyThread/()

tZ2.start () " BIEIFA

BNLEFERT S 12

— " ",

if name _main_

main ()

PP Tas R ke

B AL R A FE
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starting Thread-1
starting Thread-2

3. RPN 4

T AN Ak 1 W b P b 2R R G X5

[5] 7-3]1 R H] Thread 2SR P REITEE S S R 40, S M S5 7 1 A4 SR F
OATHER) 10 5KRHLSE, —DMERE O DRk R IR

FEFACHS T

import threading
import time

WIT T EET
class MyThread (threading.Thread) :
tickets = 10
def init  (self):
threading.Thread. init  (self)

def run(self):
while (1) :
1f(self.tickets>0):
é 1
self.tickets = self.tickets-1 B 8 58 I
print (self.name, "EHEEHE", self.tickets, ™ ") > FRIAE 55 A TUAE
else: run() J7 1

exit ()

def main() :
tl = MyThread()
tl.start ()
t2 = MyThread/ ()
t2.start ()

malin

if  name
main ()

PPz Tas Ban

Thread-1 EHLIEEHRS
Thread-1 EPLEEHE
Thread-1 HHLEEHE
Thread-2 HHLIEEHSE
Thread-1 EHLEEHE
Thread-2 HHLEELE
Thread-1 EHEEHZE
Thread-2 HEHLEEHE
Thread-1 HHLEEHE
Thread-2 HHLEEHE
Thread-1 EHLEEHE
Thread-2 HHLIEEHSE
Thread-1 EHLEEHE

N W oy = -] N0y WO -] 0w
JO J0 JU 0 J JU J0 J J0 J J J0 Jid



Thread-2 EHEZEHTE 4
Thread-1 HHLEEHE 1
Thread-1 HHUEEHE 0
Thread-2 HHUEE T 3
Thread-2 HHLEE TS 2
Thread-2 HHLUEE TS 1
Thread-2 EHEEHE O

CEERIAD

MIBITA R LLE 2], BEIRHLEPSE TR, BRI DZEAES HE 10 5kPLES, A
e 2L 1 10 5KRHLSE . M ASIXHNE? X BFFETE, 2 0% LA R—FHE, —
ARG N — A% £ R, 1 TS Thread X%, A~ Thread X%
HEA 10 5RHLESE, BEAZAEEAE IR H AR T 5 H I TR

(5] 7-41 1] Thread 28 ¥4t pR 2001 4 1) ZE FEF2 7 R B AU LIS 2 R4, SEHLY

AL DR REYE UL 10 5RHLE, — MEEE ORI .
FE AR F -

JO J0 JqU Jd J0 J0 Jd

import threading

global tickets
tickets= 11
def fun (i) :
global tickets
while(tickets>1) :
tickets = tickets-1
print (""", i,"HHIREDEHE", tickets, " 5")

def main() :
for 1 in range (1, 3):
t = threading.Thread(target=fun, args=(1i,))
t.start ()

if name malin

main ()

T S

AEHL S 1 A
AEHL S 1 A
ML S 1 2
ML EE A 1 2
ML EE A 1 2
NS A 2R
LA LR
ML R 2
LA LI A
ML 2

it
T
fﬁl

=

JO J0 J0 J0 J0 J0 J0 J0 J0 g0
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(A2 15 B ]

e EmmFE e, fleE TR, BN ERFE T2 [F]—> Thread X %411 fun()
e, R RS R AR (tickets) [FSEH] . R, XANFEEES W2 SE BRI
FiK .

7.1.4 4R F

1. 2R AN Y @ e B kL

2R A Y o GEi B EL . B, PIANERREACE ) [ AN AR, A
LR IR T WE IR AR IXAME 2Rl B e il e, (Hat7Etthy, H— @ iul 7
XA EAE, HE - NEIEIFARNIE, X oGl Rl . B i Bl sy A~ H - AT HL
KRR I RS VR EL 1 — M1

(5] 7-5) Voot AN - AT GRS FHRE P o e SR a3 AT K A7 i 1) ) 4 2
2000 G, HHEFEBINAN H P DEATBCK 1% D0 -

PP A R

import threading

import time

# € SCIRATIR ' 28

class Mbank:
global sum
sum=2000

def take (k) : RE SCHRATIK P
global sum

temp=sum
temp=temp - k
time.sleep(0.2)

sum = temp

print ("sum=", sum) J

# B P BRI 2R 128

class MyThread (threading.Thread) :
tickets = 10
def init  (self):

threading.Thread. 1init  (self) R P ECER, 7EE R i AR ATk P

def run(self):
for i in range(1,5):
Mbank.take (100)

def main() :
tl = MyThread()



tl.start ()
t2 = MyThread()
t2.start ()

if name == " main "

main ()

FEFPIEArai R R

sum= 1900
sum= 1900
sum= 1800
sum= 1800
sum= 1700
sum= 1700
sum= 1600
sum= 1600

GEIRRIED |

AR A B T I PR 7 2 IR — N AR d el 2 — e B, AR AN H
FAMNEATHUR 1

(1) & Mbank HIREHEATIK T, Hrp4 520 & sum NI IATAE3K%0, take() 7772
FRHGRIEEME,  take)HVEF IS k RANBIRINEGRE A T EVERAT RO FE i
EEBHZE, 1 RGKIR—FENLES A1 B, PR s S B A7 kA

(2) MyThread £ F BGRIE&REE, 7E run() A, EIEIEHE 4 8] Mbank
K ik take(), MITSEIL 7 4 A7 TR HLH 400 TR DI REE -

(3) main() 5728 S EIE P MyThread ZRLLFENT S, HHLPIASH P IR P G .

ik P IRAT A0 sum [RAEE 2000 7T, QISR 25 HUH 400 T8, £E3 B G R0
WiZse 1200 JG. (BFEFRE T4 REIFAEwm, JF HIE g5 REBahLr, SR AR .

Z LA HILX RS, R TR L F Q IR RIETRN. B, 24 1 MK
#i sum FHLH 100 76, t1 PR AR temp IWILA{E 2 2000 JC, HURKJGFF temp HE 2K
A4 1900, 7R temp [FHME S [F] sum 2 {if, t1 BEAR T —BeWF(A] . 1E7E t1 BEAR 191X B [a)
A, 12 SREEH sum [F{E, HAEJIERZ 2000, AR J5K temp [FU{E R 4 1900, L4 temp [T
BE S ] sum Z [, 2 WEAR 77— Bt Al JXiF, el BEAR S A, KF sum B SCH H temp [FI{E
1900, Jf4nt 1900, BEUEAT F—4055, ¥ sum BIEECH 1800, Fidmt o, FHARELg
W, 104 temp MMEMEA 1700 2 )5, ARG K temp [FPHHES Ml sum 2 {71, t1 dEA
HEARCR A5 o IXI, €2 BREARES 0, J4°E 1) temp [F{E 1900 5 A sum 1, FE40H sum [HIL7E{E
1900--++++, WILAkE:, FEBIRENLFELA, BT MR AR G485 R

B XHZFER 04T, R IS R A5 R A TR A2 AN I AR L = R/ — A7 AR
TG o 5 R AR e ) B Ol A B T AT SRR AR I s R, U TR
Ele K TP IEX RS AR &2, Python $24L T —F ¥y By M oad K [R 2D WL

2. LRREWIPN JT Ik

i [F2P e 2 T IRUEAE — bR 2 AN RE Rt A LAE, P CLRAE 1 R0 1R &

F ARG A
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o PTRZRERID 2 EPAT Z LTSN, — IR BEH — DA U7 L= 0505, Hihsk
FEHRESESr, AT 24 e il H PTG, AN FEA W LAIEA o

fif ] Thread X} % ff] Lock #1 Rlock nJ DASHA fisf B U S A2 )20 , IX SRS HBAT acquire()
JrUR release() 7, AT MBS BB RRR R AV MR (R, AT IS SR )
acquire()fll release() 542 1] .

(5 7-61 561 7-5, HEAERID R J7 kvt P WERAT BRI Y. R P o

ARl T

import threading

import time
threadLock = threading.Lock () # & Vil %

# € SCIRATIR 7 28
class Mbank:
global sum
sum=2000
def take (k) :
global sum
temp=sum
temp=temp - k
time.sleep(0.2)
sum = temp

print ("sum=", sum)

# BHU P BRI ZeAs 128
class MyThread (threading.Thread) : ™)
tickets = 10
def 1init  (self):
threading.Thread. 1init  (self)

TP BGKIS AL e A2, i AR AT K

def run(self): >
for 1 in range(1,5):
threadLock.acquire () # Fk{58i
Mbank.take (100)
threadLock.release () # FEnUsl

def main() :
tl = MyThread()
tl.start ()
t2 = MyThread()
tZ2.start ()



if name == " main_ ":

main ()
PPz T8 B .

sum= 1900
sum= 1800
sum= 1700
sum= 1600
sum= 1500
sum= 1400
sum= 1300
sum= 1200

[#2FiZfR ]
Bl 7-6 5 7-5 Lok, PUSAEZREIREY ran() VAN I RIP . X take() 7 VA
WO T RZU R, B AAEZAE t1 45 take() 7VAIS AT 20T, 26F%E 2 iRk take() 7%
A, fELRFE 2 450N take() FIEIBAT 20T, ZFE t1 ik take(O) 71k M@ 7 —A
LR sum AR &P O s B 1 T 5 — SREX) sum AR5 I B LS '

72 F B A 1B

[ETEEES

5% (Exception) FRFLFIEATILH MILNARE RIS, W PHARIR . 90T
SCHEARAELE, 7ML BRI A AT E B . o TSI LB T RE R AR,
AL IR U RLIT B T 50 PP SR I SE AR TR, S0 2 L 4 UL B 0] A 6
SEHTIAE. BTLh, PR AIREFFI 575 40 % I 81 6 A TR A S B, Y L
BRI AR 7o AR 3 A T HOR A B 10 ARy 5 AT

7.2.1 Python ¥ & % L4z % F %
Python R 45 X T — BRI AT s 5 = [0 5 3 2K T80, S Mo SIS 6 S TR0 B

MFE P T R T R A bR E T B R G2y WA Y I 8 B o 7E Python 48 52 X IP)
WA ER T R 7.2 Fis.

#F 7.2  Python P EXHIENIFERE

FERE 5% AA

BaseException PITAT 3R
KeyboardInterrupt AP AT GEE 25 ANC)
Exception LTI I EEER

StandardError PR TN AR e 0 IR 22
FloatingPointError 77 RV BT IR

OverflowError BB IZ S H e KPR il
ZeroDivisionError b (ERR) = (AT 8RR i)

B AL G A
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FmRE i5% AR

AttributeError X AT XA JE
IOError B N\ A H A ORI
WindowsError EE R EPR
ImportError TR F ORI
UnboundLocalError U7 0] RAJURAC R A 1 AR &
SyntaxError Python 15725 1%
IndentationError A EHT IR

7 Python R4, WAV KM RN, EXEBA 52T .
722 F MR 54

{&: Python ', fiH try &R SEIUHE S R .ty WA ZROEA, B4 T

1. {8 try---except iGHh

try=++except it T {15 V2A% XN -

try:

<A I (R ) >

except <FwRRIAFR>:
<MbF T )R>

AR try V50 T 0 <B R 5 A et R AT S IRAT R, WIBAAT except
VA R <AL B 36 R AO Je>rh E £ . 7500, 4 MG <AL B SR B A S, TR
BT

(17-7] JEAL FRRER T3 5

PRI 0l T

s=[1,2,3,4,5]
try:
print(s[5])

except IndexError:

print ("RAEREIRN: RIIHHA")
BATFEITE R T
KAESEIRN: ZolH5HT

2. fHH try---except:--else if§
trye-+excepte-+else 15 11) 1) 1E 244 N -

Try:

<A 1) V5 ) B>
except <5 RBILFR>:

<KEPE SR 9 TE R >



Else:
<JG s I PRA T 1) i ) He>

ORIy VO R T <BER MR T FU g AT R, AT SR WUBAT except
V) T ) <A 5 585 0V At Y T 05 7500, 8B <Ub 5T S5 (0T AU, ELBEART else
4.

(6 78] 45— MEFRHRGAAMFMFF. HE5ARY, MR “RAEFA
ST, FRUHR “Brrors BT HCESOPF R AL

BT AR T

try:

fh = open("testfile.txt", "w")

fh.write ("X —AINASCAE, H R0 m)
except IOError:

print ("Error: A KE| 0B EOCHFRI)
else:

print ("WAESAIFRI™)

fh.close ()

3. I ZA except 1Y try if54Y
AT 2> except 1R try WA AYTETRAR (L try---except A AT AL, S

FH T 24 except T,
(5] 79) HSFrE, MEZHA 1, 2, -, 5 Pi— 5T, M ks
PR R
PP AL F

s=[1,2,3,4,5]
while True:
Try:
1 = eval (input('input:"))
print (s[i])
except IndexError:
print ("AREFHERKE: B5[HA")
break
except NameError:
print ("RAEFHIRK: AZEF")
break
except KeyboardInterrupt:
print ("AAEFFEIERF: AR ERAT)
break
else:

pass

FAFEL G A
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2 171X i E | HAF——MN [T FI R 2 T (BIR )

(321 PR ] IXEACHS I DIREE: TaPh e Rt S AN B &k, 1R b 25t A1 e

RN FRACASER AT efT =M, BN R oA AR TR AT P
THEARA A CRWER R A E S AR T SRR

7.3.

HAN

4. 47 fT finally T-0)1 try 1%

{F try i A)rh, WA finally F40), WIER R ZE KL, fnally A HHAT.
[5 7-10] 73 finally 1~0)[ try iF ’UTWUG

FE A an R

s=input ("TEFIAIRIIFES = ")

if s ="":

raise Exception ("MiAAfERNAE. ") €| raise N5 G R
try:

i=int (s)
except Exception as err: -

print (err)
finally:
print ("Goodbye!")

7.3 1ENZFRIEF

ﬁf—?‘:%&

1 F4#4 <fb o

| P S UM

B B R T T cat JFAFH, MR TR/ a2 cate WHERAE R K/
By, FAd] catalog. Catherine. sophisticated &S 0] LAUCHED . 1 5t 2 1

TFAT i cat

UURC: catalog. Catherine. sophisticated.

2. PLACEE

@ hn, fEA <27 F 7 JEEAT R A AR B SCf. <27 JERECAT VRS S A R i —

TR, T ERCFTILACZ AN FAT . IXEF, <27 R *7 TEECAT 2 — PRI ACAR R

fgtn, “data? dat” XA CRF S 4k 41 S0 f:

data.dat

datal.dat
dataZ.dat
datax.dat
dataN.dat

A 7 FAHUE 7 PR T HERBI SCE R SR . data* dat TG R AT

A



data.dat
datal.dat
dataZ.dat
datalZ.dat
datax.dat

dataXYZ.dat

7.3.2 M &K K A AL 0

L Ay R SO Rk 4+

TN 2 — T LA F BE ICRE AV B S0 — FRIZ AR AR, BRI 05858 S — 2
B T IS S FREIOAL O, LA A “ T R,
AP H R R . — MEMR AR MR T (T e~ LRk
TR B “TETAE) RIS TR LT LASATE 48 30 7 E A FHICAL I

AN TAT

E RS CHIAE ], Al UGS L ] 5 (10 Ik SE B9 K DI RE .
NHSEHE IR TRT OUFAP) R 1B ZRIE RN 17 1) -

~ 1T 0-91 + abc$

Hrp

o A VLFECTFATER I AR
e [0-9]+: VLRCZANELT, ‘[0-9]” ULECEHANELT, ‘+ JLfd—A e~

o abc$: ULPCTHE abe JFLL “abe”™ &5FE, ‘87 NULACHIA T4 H B 45 AA B

ZMNZRTR, 72 ILEC AT IR JFEL “abe” 45747 i .
(51 7-111 S5y, IRRCUAEL T ITLIFEL “abe” S5 I T 15 i
FERPACHS

import re

str = r"123abc" # T VLRSI A

pl = r"~[0-9]+abc$" ¥ G5 1 2R =R

pattl = re.compile (pl) I R || S N

matcl = re.search(pattl, str) # 7EJICATIRELTGIENZFREIHIH 7
print (matcl.group(0)) ¥ R A s B LAl S R
PPz Tas b

123abc

A2y Jd 1B U ZRR AOR M i IR IR 7 U745 AR 7.3 P
& 73 HEEMNRIAXANEE RERFH

XA ORI EAFH 7 RIRERIE

TCF 15 AR

SORHT, e A
PR k745, W ““python” F7RFRILL python iy JF Sk 74+
bR 45 R 745, “python$” ZR7sPRTILL python 2 45 2 ¥ 1+F

B AL S F A
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TLF T 15t Bf

[] HA T SHRENTHA S5, wlab]R/RILHRT#Fad b

[~ ] TS T RS, W[ )RR ILRE L BE a FF kR AP F 5

. WA, ARMEE D RPFR. TR, FERH 7 £or

{n,} n & AN ERIEEL, /DU n 9, “ 042, "ANEEDLRC Bob H1{1 o, {H g VLI foooood
FIT AT o

* UC 5y 10 (1) RIS AT IR . Blin, zo*BEULHE z, thEEVLHC zo LA K& zoo, “*” S5 T
0{0,}

+ UL RCHy 1 &Rk 20— k. B, zo+HEULAL zo LA M zoo, {HANEEILHL z, “+” %%
{1}

2. AR AT rPUACH) i fe

IEMRIA R VL E R R A2 s ARIR LR IR AR SO 25T, W — N F T E R
A, DWPCECRYS); — B AT UCHECAS B 1) =45 W) DT AT 2R T

A5 T )0k AT DERC I S AL ] 7.4 oo

ENIFE kR A R R R R
BTG, 5 R AR
DL

IEN]FA S [ 5

: |

=
PR T ———

| TN 2555 2% 4 % S AR 1 1T DL AT
| EEBIER. 08 TIXWETY)
| LECHIfS A QPTEC IR 5T
| S8 DA R FE ST R 3|

| WEREN A

l LA 55 |-+

K 7.4 AERT R IA AT UL AL I e

7.3.3 EM &K re &£ G FE

1. re B Jiik

1R IE S re B4t T 1E WA A E TR EE00 v, AR LS i, ] LAR 7 i
(CEININIREAT O

NIRRT re BRIV H AR 7.4 Fiw.

*74 refZRAERTTE

L]
- -

hiE it BF

compile(pattern) G IE N RIAT, GBI R
search(pattern,string) EF 7 A, R[] match X5
match(pattern,string) {EFF 5 6 Ak DU R AR =
split(pattern,string) R b7/, RESIE
findall(pattern,string) UL &) 2R 73k [B] DL A 15

2. BN RAYTT
R IR O AT LA s, i .



(1) group()
groupO) I F3RHL 74 (41D [ DLRECT.
Bl 4.

pat = re.compile (r'www\. (.*)\.(.*)") # HOEX=rITH, ZTEMNIA
m = pat.match('www.dxy.com')

m.group () # BRAEANO0, RoRILECEANFR/FH, R[] www.dxy.com"
m.group (1) # R\ EHLVLE) A/ "dxy!

m.group (2) # IR[AZ e 20 47 " com”

(2) start()

start() A 417 € ZH UL lc 70 ) a7 .

WP

m.start (2) # A2 R ESl, REME A8

(3) end()

end() A 117 7 21 UL e 50 FR) 45 AV

1 i

m.end (2) # HogiRmzyl, RREME 11

[ 7-12] Sk ib WA, B O G

FEFPACHS

import re

pattl = re.compile('A"') ¥ FiFIENRIATL, pattl AR

matcl = pattl.search('CBA") # FMT re.search('A', "CBA')
print (matcl)
# ULFC, iR[Fl< sre.SRE Match object : span=(2, 3), match='A’>

matc?2 = pat tl.search('CBD'")
print (matc?2)

# WAVLE, iZ[0|None (False)

(B 7-13] A2 FAF a1 ol
FERAACES I T -

# b, Hyl Arefiik

import re

# oD, AR R AL

a = re.findall ("g@li&E", "GUHHIHIPEAN A S0)EE KPP E")
print (a) # LABIFRIE IR [A] DU HC 2 1 44

FEPiefrai R R

[l ")

SHRL RHAIE
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(5] 7-14] Zi5Fe, LCMF axt BE)FLTE Hello ke “IREf 7, FFAUE S
SCAFORAT 2 butxt.
FEFPARS T T

import re

fl = open('a.txt"', 'r+')
f2 = open('b.txt"', 'wt+')

strl r'Hello' AT r RN “HARTFAEB” R TRREENX
str2 = r'{RiF"

for s 1in fl.readlines():
tt = re.sub(strl, strZ, s)
f2.write (tt)

fl.close()
fZ2.close()
ARG, 02400 F st FAR—A baxt SCfF, SO actet RUEEBR SO bt (199 25
i 7.5 Frows
Bla txt - i2FE =] k3 Blv. txt - 2FE =] E3
Mt E) dmiE E) i) S E) g E)  fEEl @)
TH V) EEhH) TE () EEEh(H)

[Hello Pythonl.O 4 3
Hello PythonZ. 2 1 0
Hello FPython3.1 2 |

21 - THE Prthonl. 04 3 2 1 .
3 j ’J“;g;’c Prthon?.2 1 0 3 :I
lqd& FPython3.1 2 0

;I- ;I-

(a) By A axt FIAZE (b) B # )5 CfF bxt FIAE

K75 H “UREr” %% Hello

74 = B B iz £ 05
[5]7-15] RMHZLR, 45 A “FiE K7 s T, AR AR

FERFARES T

import tkinter
import time

import threading

root = tkinter.Tk()
root.title (""3Eiz KER "HIZZUFAR ")



root.minsize (300, 300)

btnl
btnl.

btn?Z
btnZ.

btn3
btn3.

btn4
btnd.

btnb
btnb.

btno
btno.

btn’
btn7.

btns
btn§.

btn9
btn9.

btnl0
btnl0

btnll
btnll

btnl?2
btnl?2

= tkinter

place(x =

= tkinter.

place(x =

= tkinter.

place(x =

= tkinter

place(x =

= tkinter.

place(x =

= tkinter.

place(x =

= tkinter

place(x =

= tkinter.

place(x =

= tkinter.

place(x =

= tkinter.Button (text =

.place (x

= tkinter.Button (text =

.place (x

= tkinter.Button (text =

.place (x

.Button (text = "FFlh',bg = 'red")

20, y = 20, width = 50, height = 50)
Button (text = '"F4',bg = '"white")

90, y = 20, width = 50, height = 50)
Button (text = 'ﬁﬁﬂ',bg = "white')

160, y = 20, width = 50, height = 50)
.Button (text = "H,*',bg = 'white"')

230, y = 20, width = 50, height = 50)
Button (text = 'ﬁ%ﬁr,bg = "white')

230, y = 90, width = 50, height = 50)
Button (text = '"97#f',bg = 'white"')

230, y = 160, width = 50, height = 50)
.Button (text = '"#ki',bg = 'white')

230, y = 230, width = 50, height = 50)
Button (text = "&A4]',bg = 'white')

160, y = 230, width = 50, height = 50)
Button (text = "A#',bg = 'white')

90, y = 230, width = 50, height = 50)

"TRIRIK ', bg = 'white')
20, y = 230, width = 50, height = 50)

"K', bg = 'white')
20, v = 160, width = 50, height = 50)
"K', bg = 'white')

20, y = 90, width = 50, height = 50)

¥ KPR A R
carlist = [btnl,btn2,btn3,btnd,btn5,btn6,btn6,btn7,btn8, btn9,btnl0,btnll,

btnl?2

]

¥ 2 IR TR AR

isloop =

False

def round() :
# AW 2 S UGG

F A AL S i K
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if isloop == True:
return
# VIR =
1 =20
# JEFEIA

while True:

time.sleep (0.1)

B INAFE SR B E

for x in carlist:
Xx['bg'] = "white'

S TR GIER S INA D EE RS S )

carlist[i]['bg'] = 'red'

1 +=1 4 ZHE+

¥ WRIKNTEANRIIEENF

1f 1 >= len(carlist):
i=20

1if functions == True
continue

else :
break

¥ TFAR” TRE S B ASHT AR N eR AL
def newtask() :
global isloop
global functions
# BB FE
t = threading.Thread(target = round)
¥ JT R T
t.start ()
# WEREF I b S
isloop = True
# 2IEAT bR

functions = True

A C T 17871 2 G P C K752
def stop() :
global isloop

global functions

functions = False

isloop = False

¥ JHuG /s gzl
btn start = tkinter.Button (root, text = '"HUi5', command = newtask)
btn start.place(x = 90, y = 120, width = 50, height = 50)



btn stop = tkinter.Button (root, text = 'ﬁﬂk',command = stop)
btn stop.place(x = 160, y = 120, width = 50, height = 50)

root.mainloop ()

FeFPig AT 8 R/ I E 7.6 o

f “EEARES ™ HEETR =101 %
iz

)
o] o o

Bl 7.6 “SEi K¥AL” il 2 Ak

3 ® 7
L 5 AMORIEI S AR, B RHUR, RRITHIEM (% T I e

PR S 15, AHAR SIS A A 10 £5).
2. MZEBEMGEL A b E 5 st k.

%
7
i d

FAFEL S AT



o E 4572 i it

W 2 I FH B 0 JB AR B A IE AN M ZB B A R THE L RE WS 25 S 8] B A TAE, ZREAIZ
A] GENS HER . IR MAZ#EE B . Python B—[1AEHES T oMt EAERIES, WM
REHERENHZ —, JTHEERAIFFIFH Internet BZ5FEF BT TIRE.

A FERS4H Python H T-9m 5 P 25815 S N 28 N AR Fr B8t 772

8.1 EIEZF Socket ZRIZE A

8.1.1 E¥EF Socket

1. WZEE R

BT — & ENL LAl FRHET 2 A MEFERF, 1P bk R e fREEE RS BiA )it H
B, B iR ATE R AR T a iz ENL BRI Mg A2, EIH “SwmES5” KRk
EEN EEfTRERE BF). BMHRENMNEEHREEEREE “mO57, HTRKi
B wizg s BA MR 05 KN R AR .

B, E—ANMZRERFEE T H AR E S 52000, A2 HAMMKRERF (G0
A58 13) KIEHREANMETEF R LR E 52000 3g 05, JEFREFETFEIE,
IRANFEFFARTEEGE B R LS, BATEER X B B XA MR F, ik 8.1 A,

[ 2 RS G EipURE:

it 145 52000 i 1513
| [ | L . LB ] L
i L A BT A

g | 13 | 52000 [—=

-—| |3 52000 | %8

K81 H “ImH5” RiniRHE

i 5 R — A, HBUETERN 0~65535. T E—&iEH EARERRHE TR
A OS5 HERE. B8 0~1023 K 0 SENRER DS, AT SRR R5RS M
N, F P S M 2 N TR Mz 1024 PGS 15, AT S 15 2R .



2. E+&F Socket

TE M 28385, JEId IP Hohbn] DAFE 2% B4R B EHL, @idsm O o] AR S| ENL EIEFEE
ITHIMZEFET . £ TCP/IP IBE N, ERFHLE P it S5m0 S5HAaE. K 82 Fr
N, IP Huhlk 193.14.26.7 5505 13 H— N EBE.

13
13

1B U 55

[P0 193.14.26.7 |== i IPRERE M
(L5 2 L& 13

E 82 ElFREIPHh-AEIEHS

Python fif ¥ TCP/IP B FHLH], FAEH —EISREMEZ T HHIME. Python
HIERE TR T — G ABEN EPITHNHRERF 51E S — 6 BN EPATHI N AR 2 18]
AT E LRI D RE .

Pzl fE, dEFY, AMUEPETHENZEERE, AN S THEN EHATRIM 2%
NMAER GHRE) ZEERUREEE .

ARBTG5 @ AR, EATAT LLEEfEH Socket RE V. ERZFTERZ. AILIEE
EFERERA P HEEFN, ZPPERE, B — D5 #R AT IR g . HRTE
AV SLIPINES , A —J5 EBF, TR — 5 WIEE T8/ o XA, JERFAYTTRR N
“E P, ST E TR RSG5 A i

8.1.2 TCP 5 UDP

EME BT, AR DERPRENENHEFRRSHHHE, 012 4% %% 5 )
iX (transmission control protocol, TCP) FIF F i #E#k #3 (user datagram protocol, UDP),

TCP 72 [ [a) 4% )5 ¥, TCP $24EF & 1HEL L 1A A S0 Z e B a4 . S
HFA A TCP #TIEEN, FERESERENRZESENL —MEEZE. RN EE B
I, B S THELZ 8] AT EAEEEE A E — 1 WUe F AT 38 . FMUT R TR B /Y
B MRS KE—IMIANMER, K& RAWRIEETHFEIME B4 KIET —1
AR BN RIESE T E R .

%
8
=

P55 FE/F IR 1T



Python FE/FIRITROIHFIE—MANITEIH#EFE ST (RMER)

UDP RFEEHBEMI, UDP F{RE SR M5, FaHd, mE—A LN
5o — & AR MR, X — AR T, TS 5 A —G R O SO
W, WERRS—E TR THEE, EALHAKESE. X, BT AR R
fEfE, TS A — R T % 2= S

8.2 EIEZF Socket I2F1FIT

8.2.1 ETF TCPHERFPH/MRSZHEER

Python RGN LK T Socket #ER, J’5 MK ERFIBERETH, AT gt
B ¥ H Socket L, AN FAR

FIA Socket 77 R ATHIE B 5155, KECHE W T PER:

1. SIEREEIHEIEF Socket, MITE FimYiEZEIE K

(1) J8IT socket() B B 22 Al 5528 i B 257 Socket X4

(2) Socket X R H bind() R EEE AR 55 28 1 1P Huhb 4 2 2iX A B F I

(3) Socket X G H listen() bR £y 5 W 25 7 i B ZEF2 16 3K

(4) Socket Xt 5 H accept() bR E A FF UL P om ERE , 182 BT ) 1) — 38 /)i
BEEZF.

2. SIEZE P Socket W, [EPRSSES in & RCiEE

(1) i socket() KB 2 % F i Socket X % .

(2) & i Socket X % connect() PR B K ZEBEH 3K

(3) EILER.

3. BRILEREFEBE

(1) RSB EEEN R sendall)BR 8 % iw RiEE R .

(2) &P imERT Socket X F A recv() e Edz Uik 55 28 & R HIME B .

(3) &P imERET Socket X Z ] sendall() R i [m] il 548 KIX1E B

(4) RSB 4B EEETFRN R recv( BREFE P in K REE B o

(5) IS5, [ close() Rk HEREF -

2 P AR SS A R ERSE R S N A2 an B 8.3 B

[5]8-1]1 EREEIEEGE RG], A6 B imts Tk S 2872 5 P80 Ao

(1) %54 ¥mAZEF ex8_1_serverpy

e

from socket import =*

HOST = '127.0.0.1"

PORT = 4321

ADDR = (HOST, PORT) B B e R
-

ss = socket {ELF_INET, SOCK_STREAM, 0)
ss.bind (ADDR)
ss.listen (10)




while True:

print ('FHFESPLERE -

cs, caddr =

"\nl'}

ss.accept ()

print ("EZERNZEFPYKET: ', caddr)

str =
cs.sendall (bytes(str,

msqg =

cs.close()

" RGAR YT ) A< R 55 A !

cs.recv(1024) .decode ()
print ("&EWEFIMER: ', msg)

}

"UTF-8"))

2 P LR IEE B

}‘ Bk P LR R 1S B

ss.close() < KABEFNR
( ARz 552 it ) (% F L )
Al & Sockettf &2 AIJEE % F #1.Socket
bind (Hitht, ¥gl[15)
ST 2 P L Eelisten()
* 127.0.0.1: 4321 Y
fI i im{5 E B Faccept() [=--—------------- % RO F 1 sk connect()
' R AR 25 51 '
FERLIV 3 S LS = Bk EmER
BEWEAIGE - ] AR 5% 45 2 1A (S B
| “EWEIR S A ERER !

KHERT, WiTER

KAERT. WiftiEE

K83 ZFF /RS A

(2) B imtEfF ex8 1 client.py

from socket import =*

import tkinter

from tkinter import scrolledtext

win = tkinter.Tk()
win.title ("B FIiRIERF")

# BIE—EAS

monty = tkinter.LabelFrame (win,

# FANRBOCAHE R R

text=" BIEE ")

# B & Label Frame B HXH

a8 Nwin

%
8
=
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Python FE/FIRITROIHFIE—MANITEIH#EF ST (RMR)

monty.grid(column=0, row=0, padx=10, pady=10)
# padxflpady NiZA axdhE T E E HE 2 R 76

# BB UARE
scrolW = 60 # WEIAENKE
scrolH = 5 # WESCAER & E

txt recv = scrolledtext.ScrolledText (monty, width=scrolW, height=scrolH)
txt_recv.grid{columHZO, columnspan=3) # columnspan%BﬁUﬁ‘%ﬁE—ﬂ

# IZHORAE B3N
def conn() :
HOST = '"127.0.0.1"
PORT = 4321
ADDR = (HOST, PORT)
cs = socket (AF INET, SOCK STREAM, O0)

cs.connect (ADDR) #17) AR 55 88 R ACIERL 1R K

data = cs.recv(1024) .decode () < ZWHR 528 X RHIE B
msgcontent = '"#EIRBIRFZBFIRLKPIEFEE: \n

text recv.insert('end', msgcontent + data, 'green') < EXAE R~ RWHIEER

str = 'ERBIRFSHERIER ! } MRS R EIEER
cs.sendall (bytes(str, 'UTF-8"))

cs.close ()

+ RN R
action = tkinter.Button (monty, text="%E#ERF 2", command=conn)

action.grid(column=2, row=1) # WEMBRNMNE, columnf{FERF|, row fFEAT
# FEHAMHH
win.mainloop () # HiMHmainloop () B, & HA < ERHK

BT, &fIF— P EHEeE D, HaddirksSmErE, BEHTH 1T

MHER G E N, HaPITE P HIEF .
FRFFIZTERUE 8.4 fran (Gis TR 42, BHEITE T WAEF).

-'_:.E]E_EI_' r."‘i'inﬂni:\:y:in.'}?'ﬁrlﬂ ara — Py !EE
_|O) x|
n ex8_
__ BEFES S EMNES. A
e :  °127.0.8.1°, 36777 WA Rvhn) & RS )
. _'l{ :_l:llﬁ oy :r #EI” EI
RS |
(a) SCiz{T R esinfe T (b) FEiTE P RiERF

K84 PR aE(E



8.2.2 ETF UDP HIMEIRFiHIT

UDP J2 [ o] T ERE R P . UDP I, ATREEERE, HEREENJ7H) IP Hihk
Mim 5, SN EZEREHEAC. flwn, xEmE, REHEKIENE, M7 BN T2
HEWE]

UDP H) 4w 5 P3R40 T -

o & Socket EFEF;

o RIE/EWTEHE;

o KHERF.

[ 8-2]1 wERER, LI FFIThREE:

O —8EZINMNEERMA—ITFR, FEEEREREFR T KERRS .

@ M558 EREEF TR

@ M5 BERZAT IR RS

@ MRF|/H/EBEHTFRE T BEERERTHERESE L.

® BFINERERFTEREBMUEHAT, R ZTE RS LR,

(1) iR554%m

PRI T

import socket
#BE# — "/ socket, SOCK DGRAMFK /RUDP
s = socket.socket (socket.AF INET, socket.SOCK DGRAM)

s.bind(('127.0.0.1", 10021)) 4 ZR5E TPHLhE A2 i
print ('Bound UDP on 10021...")

while True:

# REHIENZE P i Hhl S5m0, — IR\ KEEW1024B
data, addr = s.recvfrom(1024)

print ('Received from %s:%s.' % addr)
# R EIEE K S X B & i
s.sendto (data.decode('utf-8") .upper () .encode (), addr)

+ HxMsocket

(2) 2l
PRSI -

#coding=utf-8

169
from socket import =* -
L]
# AlEudpEEF 8
==
==
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Python F2/FiR 1T ZPIHFE——HUAITEIHIEF T (LiRAR)

udp socket = socket (AF INET, SOCK DGRAM)

R RO R I

# 127.0.0.1%7 HHIPHLNE

# 1002137 H B O

dest addr = ('127.0.0.1', 10021) # #uhtAcdH, IPRFR&H, inHR2EF

while True:

¥ IR DU

send data = input ("IERIAZRKERESE:")

1f not send data or send data == 'quit':
break

# RIXFAER R ETHEN LR ERERF F
udp socket.sendto(send data.encode('utf-8"), dest addr)

# FRFRWON T R IE R EAE
# MR EAEWREEE N = HESER, H3WRIEEE
recv _data = udp socket.recvfrom(1024) # 1024 RNAIRBWHI R RFETTE

IR 5 ROE BB

# BN HErecv datafe— 1 Ttd

# 1N TCEEX T RKIER B

¥ B2 TR RN ) ipHM i H
print(recv_data[ﬂ].decode{'utf—B'}, recv_datal[l])

 RAEEY

udp socket.close()

BT, NMiZGBITIRGSmIET, ReBiEirEg P imiey, T4 RME 8.5
FIT7I o

D:spytestsbak>python ex8_2_s.p:
dound UDEP « 18821 ...
¥ n =X o =

d from 127.8.8.1:52371.
L »om J':"H -H. I :'.J‘{'J'] )

(a) FeizfThR 55 & mte e (b) Jaisir& P HlmiE

K 8.5 UDP i#{=~1

8.3 ML RBIMFIE

8.3.1 iH{Emitil FTP [
AR (file transfer protocol, FTP) 2 /4% 5 F v & 5 FH B —Fh il . f# A FTP




fEf SO, TEEfEH FTP & P infe /5 &% 3| FTP iR4-28, HM FTP R%48 M ek g
A, FIHIITEE Python 98 5 FTP & Fimfe FHI A%

1. ftplib &1k

{E Python RGN LR fiplib BidRh, & X 1 FTP 3R, M fiplib R () FTP 28,
AL EMSR'S FTP 2% P imfe /s, T EARBCF 800 .

2. FTPEHERAE
FTP KA T EmER 8.1 s,

#=8.1 FIPEXMEHAZE

7k 15t AR

ftp = FTP() il FTP X &
ftp.connect('TP', PORT) HHE FTP IR55 4%, SHCONMRS 4% IP Al 1
ftp.login('user', 'password") G P AR
ftp.cmd("path") AR H %

ftp.quit() iR FTP

ftp.dir() ERHR A EXEEER
ftp.nlst() AREUH 3% T B0
ftp.mkd(pathname) IR Hx
ftp.rmd(dirname) il bRz A2 H 3%

ftp.pwd() iR [B] 2 5 AL B
ftp.delete(filename) T o az A2 S A
ftp.rename(fromname, toname) ¥ fromname {44 A toname
ftp.storbinaly('STOR filename', file handel bufsize) A% B34
ftp.retrbinary('RETR filename, file handel bufsize) T E FTP X fF

3. MR

[ 5] 8-3) %7E FTP RS2 (IP A 129.168.1.1, #HOEA~21) FHHF test, ZHF
THE X helloc. 4’5 —/ FTP &P imfE R, #% FTP 5528 E R hello.c SCF F#EFIZ

HLE) pytest H3 F o
FEFFARS R,

from ftplib import FTP

ftp = FTP()

timeout = 30

port = 21

ip = '192.168.1.1"
username = 'admin'
passwd = '123456"
trFileName = 'hello.c'

ftp.connect (ip, port, timeout)
ftp.login (username, passwd)

print (ftp.getwelcome ())

B FTPX &

W E 1% Jan e8I B B[]
i 5
FTPAR 55 2% 1) TPk
GXH P4

F P %15

W B B AT 50 B S

He FH= O FH O FH FH FH FHE

+-

¥ AP ExRIRSa

EEFTPIR S 28

" 2]

¥ REWNER 8
=
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Python FE/FIRITROIHIE—MAITEIHIZEF ST (IRMR)

ftp.cwd('/test") # WEFTPEESE (FTPARSSAS)

ftp.dir () # EFTPERE HEX TR

path = '/pytest/' + trFileName # X RFEE (PP

f = open(path, 'wb"') # FTHZERAF

filename = '"RETR " + trFileName # TRAFFTP AT

ftp.retrbinary(filename, f.write) # IRFFTP_LERI X

print (filename) + BN METPARS: 28 T 8 S0

ftp.quit() + IBHFTPARS 2%

£ FTP k55 a8 3miz AT FTP k5187, REEF P HIRIZITAER . EFEITERFER
ke

220 Welcome to Gxnn.com FTP Server!

—TWX—————~— 1 user group 251 Mar 13 13:28 hello.c

—TWX—————— 1 user group 19521 Jul 24 22:23 hello.exe

—IrWX—————— 1 user group 4146 Jul 24 22:23 hello.o

RETR hello.c

XES, fER P LR pytest BT, BPLUEF|IM FTP k5528 F A hello.c LA
832 EF TCP HuwOFAHEE

i A% 2 e8I TCP 423 8 1077 2 A — 45 € EHL LR i O 2 B4 TIF
B IORES . NS — A a] B o 3346 4% .
[518-4]1 %S 8] 5 Wim H 36 4512 /F -

from socket import =*

import threading
import tkinter as tk
from tkinter import ttk

from tkinter import scrolledtext # FNED CAHE B

lock = threading.Lock ()
openNum = 0
threads = []
host 1ip = '192.168.1.1"

fstr port

def portScanner (host, port) :
global openNum
try:
s = socket (AF INET, SOCK STREAM) # BAUFETTCPHIERFN S

s.connect ( (host, port))

lock.acquire () # ZERAEE



openNum += 1 # ST I S 2L
str port = '"[+] %d open' % port
txt.insert (tk.INSERT, str port+'\n') # TECAMEF BRBHRLS R
lock.release() # BN AE B F ol
s.close()

except:

pass

# PR T

def scan() :
global openNum
txt.insert (tk.INSERT, "IE7EF - - \n")
for port in range(1l,500):

setdefaulttimeout (1)

t = threading.Thread (
target=portScanner,
args=(host 1p, port))

threads.append (t)

t.start ()
txt.insert (tk.INSERT, ' [*] The scan is complete'!\n')

#B1) H A
win = tk.Tk() B — NN EIEXT R
win.title ("Python ¥l lHIHE4%") # B Wb

# AR — MR HEZR A A%
monty = tk.LabelFrame (win, text=" H#iiwH ")
monty.grid(column=0, row=0, padx=10, pady=10)

# T2
scanBtn = ttk.Button(monty, text="fH#¥xl1'", command=scan)

scanBtn.grid(column=2, row=1)

# B SCAR
scrolW = 50 # WE XAERKE
scrolH = 15 # WEXAERE

txt = scrolledtext.ScrolledText (monty,
width=scrolW, height=scrolH)
txt.grid(column=0, columnspan=3) # columnspan ¥ =%&FH—7

win.mainloop () # HiFHmainloop () B, 7 &EH HF ER

FFIEATE RN 8.6 Fm.
%
8
=
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Python F2/FIRITROIZEFE—MAITEIPIZEFE ST (HORMR)

 Python FROHHEE
- FERD

FiEHE......

[#] The scan is complete!
[+] 110 open

[+] 21 open

[+] 25 open

[+] 445 open

[+] 135 open

[+] 139 open

Kl 8.6 fhl5imHiditas

8.3.3 IEFEIEFIITEN

TN EE— SN L RIETE 2 EEES 7 — 6 THRENLERE R

ZE M RGHRS SR ImEF AR PR AR, BT8R RSN R IERIETRE
2, Bl 57— 81T RS SmAEF K THE L.

[5] 8-51 “mE e iHENIRIERFEF.

(1) RS 4&5mAzE 7

PRSI .

from socket import =*

import os

import sys

HOST = '127.0.0.1"
PORT = 4321

ADDR = (HOST, PORT)
ss = socket (AF INET, SOCK STREAM, 0) & | BIEMREERTFIR
ss.bind (ADDR)
ss.listen (10)
flag = True

while True:
print ("SRR P HLERE:\n")
cs, caddr = ss.accept/()
print ("EZENZFPKET: ', caddr)
str = "RV R AR S5 A
cs.sendall (bytes(str, 'UTEF-8"))

while True:

msg = cs.recv(1024) .decode () €— B EmASER
prlnt('%[‘lﬁEFm{%Jﬁh: '.r mSg}

-‘ﬁ

if (msg == "dir"):

os.system('dir") - BT BSR4
break




-

if (msg == "shut"):
os.system('shutdown -r -t 0'") » HAT “& B EHL” fﬁé}‘*
break

if (msg == "quit"):

¢s-close | AT “BUTIRE RS @4
sys.exit (0)

-’

cs.close ()

ss.close ()

(2) BFPHAERF
A .

from socket import =*
import socket

import sys;

import tkinter

from tkinter import scrolledtext # FABRI AR
win = tkinter.Tk()
win.title ("B FIGIEF") # ISR R

¥ QlE— 1S
monty = tkinter.LabelFrame (win, text=" RiEFEASERE ™) # W LabelFrameZ 2
monty.grid(column=0, row=0, padx=10, pady=10) # padx, pady AR ss7FEZH

# B LA
scrolW = 60 # WEXAERNKE
scrolH = 5 4 WE AR E

txt recv = scrolledtext.ScrolledText (monty, width=scrolW, height=scrolH)
txt_recv.grid{columHZO, columnspan=4) # columnspanﬂ%ﬁﬂﬁ'ﬁ—ﬁﬁ—ﬂ

HOST = '127.0.0.1"°
PORT = 4321
ADDR = (HOST, PORT)

global cs

def conn() : ~
global cs
cs = socket.socket () o | . e TR i s 1 LM
cs.connect (ADDR)  # [RS8 KACERIE R

data = cs.recv(1024) .decode ()

def com dir():

global cs
conn() - | RIE “FISCHFER” IR
str = "dir"

cs.sendall (bytes (str, 'UTF-8'))

cs.close ()

-

%
8
=
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Python FE/FIRITROIHFIE—MANITEIH#EFE ST (RMER)

-

def com shut():

conn ()

str = "shut" . R CERETEN Bad
cs.sendall (bytes(str, 'UTF-8'))

cs.close ()

def com quit():

global cs
conn () . -
str = "quit" -~ Kix “iBHRSG” wme

cs.sendall (bytes (str, 'UTF-8'))

cs.close ()

# fE

actionl = tkinter.Button (monty, text="i1BH", command=exit)

actionl.grid(column=0, row=1)

action2 = tkinter.Button (monty, text="#|XffH>X", command=com dir)

actionZ2.grid(column=1, row=1)

action3 = tkinter.Button (monty, text="REZZFRXHL", command=com shut)

action3.grid(column=2, row=1)

action3 = tkinter.Button (monty, text="RKRHRFEF", command=com_ quit)

action3.grid(column=3, row=1)

win.mainloop ()

BATREFR, BABITRSSREF, REBBEITEIIIRERF. BFEiTaER

&l 8.7 A7
[ BRAERE o[ x]
o BElPGl: C:\Tindows\system32_ _ . !EE CEEIESER ;I
=
B | SR | RS2, | % RRSEE |
(a) TiziTHRS Simfe (b) FiBITHE P HIREF

K 8.7 ARV HE N EAE

8.3.4 WM Z&im & REHT

£ Python H, WA F & —NFAHERER. TR, FEEHEFRFELE
Pk, IXEFEEH E| Python [ strip() BRi %4 .
strip() BRI E 1) — BB RS A



str.strip([chars])

Hrh, chars AR FRFFF & KRR E TR/
{5 4n -

str = "s¥k*x*this 1s string example...wow!! !kkkx"

print (str.strip('*"))

MR T

this 1s string example...wow!!!

54 chars AT, stripQZE S RIS R

L2 G “http/xxxxx.xxxx.xxxxx 7 R, W 7FHEMHFHFRBEMSL])ER
“http://”,

(5 8-61 1 SCA A urllist.txt FRAF St 35 42 20 °F

http://sdk.mobcent.com

http://www.baidu.com

M5 — ML ENTRER, AT XTI IP #ht, FRORAFE2ISCH iplist.txt H .
RIS

import socket

def URLZ2IP() :

for oneurl in urllist.readlines/():

url = str(oneurl.strip())[7:] €— £ E R T AN RS “http://”
print (url)

try:
ip = socket.gethostbyname (url) €—— ZOnEn): M3 St 1P Hiht
print (ip)
iplist.writelines (str(ip)+"\n") &— YHEPTH] IP B A
except:

print ("this URL 2 IP ERROR ")

try:
urllist = open("D:\\urllist.txt","r")
iplist = open("D:\\iplist.txt",6 "w")
URLZ2IP ()
urllist.close()
iplist.close()

print ("complete !'")

except:
print ("ERROR !")
BT, HEERWTF: #
8
=

W2 /7R 1T



Python FE/FIRITROIHFIE—MANITEIH#EF ST (HRMER)

sdk .mobcent.com
103.235.239.10
www.baidu.com
119.75.216.20

complete !

R, AR SO iplist.txt B, FRAE T EATRO IP Hhhk, HABWTF:

103.235.239.10
119.75.216.20

e
OES =i
8.4.1 HUEL M p1 24 #E AR

P9 T S TR i A PR 5% 58 90 _E TCER P T ) — 4 PR 00 e 2 S il . LR AR

FE/E IR 28 BT T N 8O, 2R )G PRt AT IR W UL Ao AL 2

PUER ) 51 045 75 2 F 3 urllib.request fEEL A BeautifulSoup AR, N [H XX MR Bt

TN
1. urllib JE

urllib /& Python A B HIbRHEFERLR, & E AT EMR T i) A< SCA SCAF—FE e B LAY

A% . Python HJ urllib FERHLEFELLT 4 R
e urllib.request 5 RFELR;
o urllib.error 5 AbF R,
e urllib.parse url fEHTELER;
e urllib.robotparser M AL,

Hrh, urllib.request 15 3R 3 ZH 3T A A1 URL %EJf; urllib.parse #5303 EH
T URL B55. T HB RS AP, 8 urllib FEALER ) 4F 75 v% .

2. urllib.request 2R EE HAE
urllib request FE )& 7 AUER 8.2 Pk

Z< 8.2 urllib.request #HRIE R 7%

7k 17 Rf
urllib.request.urlopen() BILER

urllib request.install opener(opener) wEAHE
urllib.request.build opener() AEPRIERE
urllib.request.Request(url, data) ERIE R
urllib.request.urlretrieve(url, filename=None) TER 283 5 2 1| 2 A

F TR B9 urllibrequest HEHUH I AT E R AT, SIS BN,
(1) 8| A urllib.request f5ik

from urllib import request



(2) BBV B, RETHER
resp = request.urlopen ("http://MutIPHilik")

(3) FREUMN 2RSS B

print (resp.read () .decode())

[{51 8-7) A urllib.request.urlopen() /5 VEIERE M uh, PUETE A,
RSN T

import urllib.request

response=urllib.request.urlopen("http://www.baidu.com/")

print (response.info())
prirlt ! \nbiﬂll**ﬂtb{ﬁ***b&***bkb{'!*b{'!**5{'2***5!“115!“{':#5{'2***bkb{:#b{:#bk*******ﬂd*b{t****b{:* \n ! }

(

print (response.getcode())

Print (1 \ skl kokkokookskorok koo sksiookkonkskokookooskkok ok \ n ')
(

print (response.read())

FEFEATE R 8.8 A,

Connection: Close

Mary: dccept-Encoding

Set-Caookie: BAIDUID=4D73A9ALBEIC29326ETEB2900F0ES282:FG=1; expires=Thu, 31-Dec-37
23:55:55 GMT; max-age=2147483647; path=/; domain=baidu.com

Set-Cookie: BIDUPSID=4D73494ABE9C29I3EETESEZ2900F068882; expires=Thu, 31-Dec-37 23:55:55
GMT; max-age=2147483647; path=/; domain=.baidu.com I

Set-Cookie: PSTM=1520904857; expires=Thu, 31-Dec-37 23:55:55 GMT; max-age=2147423647;
path=/; domain=baidu.com

Set-Cookie: BDSYRTM=0; path=/

Set-Cookie: BD_HOME=0; path=/

Set-Cookie: H_PS_PSSID=1440_21110_1855%_17001 _20927; path=/; domain=baidu.com
P2P: CP=" OTIDSP COR V& OUR IND COM "

Cache-Control: private

Cx¢y_all: baidu+befcEE5524d413c23251 5559251447452

Expires: Tue, 13 Mar 2012 01:232:20 GMT

A=-Fowered-By: HPHF

Server: BWS /1.1

A=UAa-Compatible: [E=Edge .chrome=1

BDPAGETYPE: 1

BDOQID: Dxfed47E97I0004ca35

EDUSERID: O

N R R R R e e e e T e e

200
REFEERFEE SR ERE L LIRS R EEFFEE R LRI ERFE S FRFRE S IR R E R LR E RSB EEREEE
b'<IDOCTYPE html=\n<l-=STATUS OK-==%n " Wne Wi i i o S SacOse St snve n e i e
AR A AT R A AT R AT R A AT AT AT AT A T AT T AT T A AT AT AT AT AT AT AR R DAt AT AT,
SR e n e e e nce e e ne e nOe ne e ncve e e e nove e e e i e
S e nc e S S e e ne e e e e Sncse e e n e sn e e e e e e n e
e S e e S n S e e e e e e et n e e e Snove v e Wt
Nt AT RS AT AT RY A% A%, AU RS AT R A% A%, AR TR R AL AN AT R A% &% SRR T
RV RE ST Wt ATV RE ST AL AT AN, AT R TR AL AL &Y. ATV AR ST AT AT AR AT,
wrhnhththt e hne v e S e v e novn e e v e e e e n s e e e o nshitml=
“n<head=%n n  <meta http-equiv="content-type" content="text htmi;charset=utf-2"=\n -=meta
http-equiv="¥-U&-Compatible" content="IE=Edge"="n“t<meta content="always" name="referrer"=\n
<“meta name="theme-color" content="#2932e1">%n  <ink rel="shortcut icon" href="/favicon.ica”

type="image-"x-itﬂﬁ " I=\n  <dink rel="search" t:,-pe="applicatiun.p"-:-pensearchdescripti-:-n+>=:n'|l"
8
=
|

href="/content-search.xml" title ="%xe7 x99 vxbe Vel hiha hacald hel W90 N9 e 7 hxbd a2 /=
“no <ink rel="icon" sizes="any" mask

-

K 8.8 FMELFIM T A%

P55 FE/F IR 1T
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3. BeautifulSoup &1k

BeautifulSoup #& Python BJ—AMET 87 4E30 M0 SCRY “Arss” BIIhRe ik, H
FEINRE R MR ) Y o b 38 3 g A SCARS HICE Y T 84 . BeautifulSoup BLERLIR L T — 26T
RERRBUH R T R BT

BeautifulSoup BEHAE A B AN G ZH E IS5 X, B3R #5308 Unicode Zwb53,
i SO 450 UTF-8 4wt

(1) 3% BeautifulSoup fiR

BeautifulSoup A2 Pyton R4 H iR, FIAEE AR LA pip Z3 1z 5k
H pip % %% BeautifulSoup FIR K Ay 240 F -

pip install beautifulsoup4

2R RUE 8.9 Fias.

. Blm: C:\Tindows\system32icmd. exe

D:spytestsbak?>pip install beautifulsoup4
Collecting bheautifulsoup4
Downloading beautifulsoupd4—4.6.8—pyld—-none—any.wvhl
477 1
58%
8. |
82x |
24 1
188 |
b'7kB/s
Installing collected packages: beautifulsoup4
Successfully installed beautifulsoup4-4.6.0

Kl 8.9 %24 BeautifulSoup fRBL

(2) BeautifulSoup ) FEAITLER
BeautifulSoup I ZEA TR U 8.3 Fin.

7% 8.3 BeautifulSoup R EKITE

BEARTTE 12 RA

Tag s, B ARERAHLRA R, SRl H<>M<>PRAHLAZ R
Name PR 4 F <p><pPHIBF R p, K JE<tag>.name

Attributes RN EME, FHRERHAL, I <tag>.attrs

NavigableString N AEREFRFE, R N<tag>.string

Comment PR N AR RS 2, — s PR R Comment 28 7Y

(3) FREEM
FEREAT N T SO B A2, FFEE N A BeautifulSoup fEEUN HTML P & #E17 3 77 .
WHWTFH—/ HTML X #%4.

<html>
<head>

</head>



<body>
<p class="title"> The demo Python Project.</p>

<p class="course"> Python is a programming language.

<a href="http://www.icourselé63.com"> Basic Python </a>

<a href="http://www.python.org"> Advanced Python </a>
</p>
</body>
</html>

e F ORI R 2 AN TS5, A EERAR O “hpett” , & 8.10 .

<html> \
-ihead}/ <body=>
¢ ~
<title> -::p:/ =p~
\
* ‘/// <g>

<h=> <>

K 8.10 #rZt

(4) BeautifulSoup fEH AT SR “WrW” B EATHE F )8 M
BeautifulSoup FEHX R “PrZEM 7 1 _LATHE I RYEWR 8.4 B,

x84 "HEW BETERHRM

B 15t AH
parent R HI AR
_parents WRICEMRBZRIENAERRE, HTRABHEET R

(5) BeautifulSoup BEHXF R “FR2EEM 7 )47 8 1 & P
BeautifulSoup BT R “FrZEM” B T ATHE B LR 8.5 Fin.

&85 "HEWN BWTTERHREM

B 15t AR

.contents THRBFIR, Ktag>prfd ¥ RAFEAFIRF
.children T RBERER, FATESEG A
.descendants TPV RHEACRR, AT/ EHIE IV R

(6) BeautifulSoup BT R K5 BIREUT %

& BeautifulSoup B X 54 soup, NIHF H{E BRIUTEWR 8.6 A,

7< 8.6 BeautifulSoup IR R FERHE2IENG A

B 151 AA
soup.find all() BRER, BEI—1FIRER, FHEERNER
soup.find() HZHRERE—NERER

%
8
=
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8.42 MZKECHEIT

1. TAZRMERR

IEENE R (SRR A TR, PIZE LA N ), 2 — MR — e FN, B3hIEs
%W (5 B FEF

WX 28 JE H ] DABR AR N FE M 2% L I8AT B — Rk, B BRI ELAE —3k KM, 1€ R {E =2
TEIX 7K P _EESRIE % ik, W EEBEI, BAEHMSIECT K. ikM2%E R PE
LN, W HYE IR

2. BEHAEXRRIE

H5 R ERREL T

(1) KigiFR

HiE HTTP FElA) B baul AR TER, £ &KIE— Request, 1FKA] A& B4
header S5 5., FFRFARSS A3 N

(2) FREL L A 25

MRS 2 IE T N, 215 F]—> Response, Response [P 28 /& Fr £ 3K B A 7L 1
NE, FRBATGER HTML, JSON FRfep . bl EEdE (B eliiim) &F3R%.

(3) ITAE

RFEIMANZETTREZ HIML, o UL IENZRIES, DT E AT BN 7THEZ JSON,
o] L EH R # N ISON X R it e gee st HlEdE, o U ORAF G — P AL HL

(4) RAFEIR

RAFIEREHRE, TR ASCAE, W UIORFRIEEE, BUORAF 4T A% =U B S

3.

[ 5] 8-8) JEHU&#T LS HIFLVHE B

WA MM, Chttps:/XxxX. XXXX.XXX), IITBICEE M SR IEHE R

TEHY Y s 45 2. 1 F 2 P IR R

(1) FREXM 3k 5 T ) HTML AG6S

T TEARHS BT DASRER 21 /X b 0 1 B2

from urllib import request
resp = request.urlopen('https://xxxx.XXXX.XXX/XXXXXX/XXXXXX/")

html data = resp.read() .decode('utf-8")

Hrr, https:// XXXX.XXXX.XXX/XXXXXX /XXXXX 72 —/MHETNEeHT LB B 52 A i
A EARS BUE H A NS A -

print (html data)

W m] A &7y~ B2 P e 02 1D ) HTMIL AXAS, ani&| 8.11 Fros.

(2) X152|F) HIML AR SEAT T, REFEER LR

7t python H 1§ F BeautifulSoup E#1T HTML /SIS H f# T . Beautiful Soup 15 A B A& =
T



<IDOCTYPE html>
<html lang="zh-emn—Hanz" class="">
H<head>
<meta http-equiv="Content-Type” content="text/html; charset=utf-8">
{meta name="renderer” content="weblit">
{meta name="referrer” content="alwayz">
{title’
M - TEEM R danp: EAA,
H<{ title>

{meta name="baidu-site-verification” content="cZdR4xxRTExmM4zE" />
“meta http—equiv="Pragma” content="no—cache”>
{meta http—equiv="Expires” content="Sun, 6 Mar 2005 01:00:00 GMT">

K 8.11  FIREL HL 52 sk 72 i ) HTML A HY

BeautifulSoup (html, "html.parser")

Hep, B NSEONHERREIEK HIML; B - NS HEREMITas. £ find all()i%
B HTML Fr25H BN

B2 HIML FHMRZ MR, X EHREEARRENE 7 fix o] 5L 1 M5 2 4T T BT TE B LAY
HTML 0%, RJEEH FEZNBIEEW N HTML Fr25F, FETBogel bl 1, mE 8.12

FIT7R o

E-:h'.v 1d="nowplaying" > |
{div clas="mod-hd" >
<h2>1ETf Rt </h2>
{/div>
{div class=="mod-bd" >
<ul class="lists">
<11
1E="26363254"
[class="list-item" |
data—title="fEIR2"
dat a—score="T.5"
dat z st ar="40"
dat =release="2017"
dat a—duration="123% "
dat a~region=" I E K"
datzdirector="=5"
datz-actors="2%F / =7 - FEF / EFI"
dat a—category="nowplaying"
dat a-enough=" True"
dat ashowed=" True”
dat =votecount="120308"
dat a-subject="2A363254"
s

B 8.12 BT L A GRS

MBE 8-12 R PAE R, f2h (MR 2) B ZK. W4 FHEEE BEIFMAEL class

= “list-item” >HREH, WM<l NAFAE<div id= “nowplaying” >Fr&EH

BEXAE BRI T:

from bs4 import BeautifulSoup as bs

soup =

nowplaying movie = soup.find all('div', i1d="'nowplaying')

item"')

Hr, nowplaying movie list ;& —/M¥13€, 0] LLA] print(nowplaying movie list[0])& & B [H]

bs (html data, '"html.parser')

nowplaying movie list = nowplaying movie[0].find all('l1i', class ='list-
8
=
1=}

P FE/F iR 1T
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HIN%, W& 8.13 Fiars.

<1li
clagg="list-item”
lid="6390825"
data-actors="E{EH F - His/ |EEE - BB/ IEER B -FFA"
data-category="nowpl g
data-director="ImE -EE&E ="
data-duration="13545-8 (= EH KfH) "
data-enough="True"
data-region="2&[E"
data-release="2018"
data-score="5.7"
data-showed="True"
data-star="35"
data-title="R&HY"
data-votecount="93517"
data-zubject="6390825"

B
ay LIl

>
<ul class="">
<li class="poster">

<a class="ticket-btn" data-psource="poster"”
href="https://movie.douban.com/subject/?from playing_poster”
target=" blank">
<img alt="B&)"|class="" rel="nofollow"
src="https://img3.doubanio.com/view/photo/public/p23434, jpg"™/>
</ a>
</1li>

K 8.13 &M A A HmEME

ME 8.13 R[LAF 2|, #525<li>H) data-subject J& P B L A1) id 565, ME
<img>FRrZ [ alt J& P B AR T 8 H 48 7 . R il i iX AN @ 1 6615 252 A 1) id Fl 42 FR .
UiBH, FTHEZETERIMNEFEARI B id, FrCARENEHATRENT.

fENTR AR id A AFRERE RS IR

nowplaying list = []
for item 1n nowplaying movie list:
nowplaying dict = {}
nowplaying dict['id'] = item['data-subject']
for tag 1mg item 1in 1tem.find all('img'):
nowplaying dict['name'] = tag img item['alt']
nowplaying list.append(nowplaying dict)

Hr, %13 nowplaying list FH A7 T 52 ik DL TH A BT A sl se A ) id #n4a K, mr LA
f H print(nowplaying list)31TE&E, WHE 8.14 Fri~.

[

{Tid': '6390825', '"name': ‘5%%@’},

{1id": '"26861685", "name': 'ZLEATEH',

(Tid": '26393561"', 'name': "/ FEIMEMRANT ),
{1idT: '30152451", 'name': '"f[FET, EEIE",
{Tid': '26698897', 'name': 'fE AfHEEFE2"),
{TidT: '26972275', 'name':'TnZT[EEE"),

{tid': '26611804', 'name': '=HaGE@r,,
(Tid": '26649604", 'name': '"ELTR&R'),

{7id': "26603666"7, "name'T: THZODBRBET .

(*id': '26575103', 'name':'HEHKIT2'},

f7idT: '27085923', 'name': "'REM G BlE]H 2T,
('id": '25B829175', 'name': 'FHIFiIZ&JLE',
{Tid": '25899334', 'name': ' K EFAEFICT,
{Tid': '26995719', 'name': 'S EEtHF ",

{Tid": '27114417', 'name': "fHE-‘+ILM"),
{1idt: '27176717', 'name': 'RELH I -AFEFEIC' .,
{(Tid": '25B56453"', 'name': '[HE2"},

{1idT: 1267317907, 'name': '+-bEE SFFAEENE .,
(Tid": '3036465', 'name': 'EIFICIZIEMTHET' ),
{7idT: '26836837', 'name': 'FEE ZRERE")
]

B 8.14 i M FRLFZ WX 3l BT AT e FA R | 1d AN 44 7R




o HEIME 82 A 44 AR 5 i FRL R Y ol DU THT R s RO e 28R (Nl 8.15 Frs), "I LLE

PIHF AR — B

== ) £0EtTah NEFIREEA ..  BEFET, EOE. BASRSE2
6.7 8.5 8.6 TS 8.5 7.0
K 8.15 HLFZ vk I i | B HL RS A4 AR

(3) 3% BT 5308 HEAT M AT g ) 45 2R
NHEEATX B RV AEREAT AT . AN, (RREZY) KU VERIHEL R

https://xxxx.xxxX.xxx/xxxxx/6390825/comments?status=P

H.ih 6390825 252 A | id.

I (B3Y) B Em A HTML GRS, 0] PR IR T PF e B TR & E <div>hr

ZH) comment BT, WA 8.16 s,

<div class="avatar ">
<a title="&idr -

</a>
</ div>
<div class="comment"'>
<h3>
<gpan class="comment-info™>
<a

href="https://www.douban.com/ people/ 3438507/ "
class=""}%§ﬁﬁqﬁa}

ispan}i?ti{fspan}

<span class=Mallstar40 rating® citcle="HE

TE </ span>

<span class="comment-time " title="z2Z018-02-17
07:50:45"> 2018-02-17 </span>

</ span>

</ h3x>

<p class=""> FEEINGFHHEHL FE FHEEHAKE, H
A ESER L aEEMME E RBEFHENER. & T4
BET (B ZESHMKEE. SAKES.
</ p>

{fdiv}p

K 8.16 1FLHIEIE —AE<divirZi) comment J& 14 FH

W B 8.16 H<div>iri&E N A BEAT i, HACHS AR

requrl "https://xxxx.xxxx.xxx/xxxxx/" + \

nowplaying list[0]["id"] + \

%
8
=
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'/comments"' + \
'?2' +'start=0"' + \
'&limit=20"

resp = request.urlopen (requrl)
html data = resp.read() .decode('utf-8")

soup = bs(html data, 'html.parser')

comment div lits = soup.find all('div', class ='comment')
BT, 7E comment div lits %138 FP A7 A B & <div>#n 2 A1 comment J& 14 F 1 B HTML
AT .

XT comment_div_lits {CASH ) HTML AR 4 S2 3t 1T e dr, IR T:

eachCommentList = [];
for item 1n comment div lits:
1f item.find all('p') [0].string 1s not None:
eachCommentList.append(item.find all('p') [0].string)

{# F print(eachCommentList) & % eachCommentList #|F# N, B LUE | R MFE

VT
(4) SEBRIEFAHE
RIS N T

from urllib import request

from bs4 import BeautifulSoup as bs

# 73 Hr I L BR

def getNowPlayingMovie 1list():
resp = request.urlopen('https://xxxx.XxxXX.XXX/XXXXXX/XXXXXX/")
html data = resp.read() .decode('utf-8")
soup = bs(html data, 'html.parser')

nowplaying movie = soup.find all('div', id='nowplaying')
nowplaying movie list = nowplaying movie[0].find all('1l1"',
class ='list-1tem')

nowplaying list = []
for item in nowplaying movie list:
nowplaying dict = {}
nowplaying dict['id'] = item['data-subject']
for tag 1mg item 1in i1tem.find all('img'):
nowplaying dict['name'] = tag img item['alt']
nowplaying list.append(nowplaying dict)

return nowplaying list

# TEEGFIL iR #
def getCommentsById(movield, pageNum) :



eachCommentList = [];
1f pageNum>0:
start = (pageNum-1) * 20
else:
return False
requrl = 'https:/xxxx.xxxx.xxx/xxxxx/"' + \
movield + '/comments' + \
'?'" 4+'start="' + str(start) + '&limit=20"
#print (requrl)
resp = request.urlopen (requrl)
html data = resp.read() .decode('utf-8")
soup = bs(html data, 'html.parser')
comment div lits = soup.find all('div', class ='comment')
for i1tem 1n comment div lits:
if item.find all('p')[0].string 1s not None:
eachCommentList.append(item.find all('p') [0].string)

return eachCommentList

def main() :
R IREUE — N E 3 PEie
commentList = []
NowPlayingMovie list = getNowPlayingMovie list ()
for 1 in range(3):
num = 1 + 1
commentList temp = getCommentsByld (NowPlayingMovie 1ist[0]['id'], num)

commentList.append(commentList temp)

# R A 2R P R ¥ O A R

comments =
for k in range (len(commentList)) :
comments = comments + (str(commentList[k])).strip()

print (comments)

+ FERE

main ()

BATIER G, BRI R 0E 8.17 Fias.

HEEAVEEHEEBE FUHEGERKT, H{HHE R IR
E%g%ﬂ{]‘ﬁﬁﬁ%”ﬁt ZTMmEe T (B IXESE .
S H I:Inl-:ln "n ',

" MEXEAT, EUEEREKEZIEMERT, TARXRFIHFE

g8, —BIFXAFEHOERAFAME. \vn o,
L]
8
=

K817 IRELBIHIFVF
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8.5 MLRIERRAIFIX

188

8.5.1 [EHIEMLKFZHRE

(5 8-9) JEHUE M uE KREHAZ AT 20 B 5K

FELTRUE

(1) FRELA s, GUE , 23 A AR S5 F4RFAE

(2) AbFETME, FREGHRE R

(3) fEth s, iR,

WEFEFR, EX=ARE, XML E=1TK,

B 5 Y A RS S MR AE . AN S AR BT LLE B, BT A A F BUE 5 MR EE
<tbody>FFlE, F—MNHEAFIREE<td><d>HIFFZES, WK 8-18 Fia.

H <tbhody class="hidden zhpm" style="text-align:center;">
=| <tr class="alt"r<tdrl</cds
<td><div align="left">BH KF/div></td>
{td}jtj?:m{ftd}
<td>»95,9</td>
<td><div align="left">db T K FE</divs</ta>
<td>db E W</ ta>
<td»82.6</td>
<tdr<div align="left">H{L K</ div></td>
<td}?ﬂﬁ1%<€ftd}

<td>B0</td>

K 8.18  F Rz HEs W uk pyf AL &5 14
ARSI T .

import bsi4
from urllib import request

from bs4 import BeautifulSoup

" (1) FREUM S T
def getHTMLText (url) :
try:
resp = request.urlopen (url)
html data = resp.read() .decode('utf-8")
return html data
except:

return

v (2) ME T, RBUEREE
def fillUnivList (ulist, html) :

soup = BeautifulSoup(html, "html.parser")
for tr in soup.find('tbody') .children: # HZE " tbody' JFHEIM T A

if isinstance(tr, bsd.element.Tag):



tds = tr('td")

ulist.append([tds[0].string, tds[l].string, tds[3].string])

trr(3) fENTEGE, A fEEER

def printUnivList (ulist, num):
tplt = "{0:"10I\t{1:{3}*10}\t{2:~10}"

print (tplt.format ("HE&Z", "FRZM", "Eo", chr(12288)))

for i in range (num) :
u = ulist[i]
print (tplt.format (ul[0], u[l], ul[2], chr(12288)))

if name == ' main ':
uinfo = []
url = 'http://xxx.xxxxx.xx/xxxxxxX.html'

html = getHTMLText (url)
fillUnivList (uinfo, html)
printUnivList (uinfo, 20) + EiHEI20NMNKRFZHEA

BRFEITE R T

He4 TR AR Py
1 =Ry g 95.9

2 AEHKZF 82.6

8.5.2 [BRHLMLEhR/ME—— (L)
1. TeRREER/INGE (L)

T (aEE) DR EZFME (http://www.136book.comhongloumeng/), U1 8.19

FIT7I o

8.19 (4#A) /NiHZFN

%
8
=
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(LTRERS) U3, REGA HRARA URL, TEIREHGEXHE, RERFSIAM
SO

2. WTEHISH

7£ 1E RUVSSRITIRANG (AORERS) M ST, % FI12 BT e ErEsa, o
LI R T AT SRR N S, B 8.20 g«

UM mol@ e 1y = it e 1%
> u [, G ;v O & D (@ %
L] Forgumeng x|
=center=
<drv class="box1" 1d="book detal™=
<h3> R iET<h3>

<olclass="clearfix "=
<li==a href="htp:wrana 1 ook carmhong lowmerg folxeccshad =58 215 B R0 olEErmdl EEE T#5E
=li==a href="Htp: e 1 Bhook corhong loumerg flxeccsbawd "= 214 F B 1 B0 RE S EE T #5
=li=<a href="hitp: w1 ook comfhonglournerg folceceghaz"=58 213 F fh 2 @isF HLMNE 4 8 BTG
=li=<a href="htp: e 1 ook corvhong loumerg fglceccsbakl"=38 212 B th 28T H 1 =+ BB 70HTES
<Jol=

=)=

=drv 1d="book detail" class="bhox1 "=
<plclass="cleart: =

=li=<a href="htp: e 1 3book coraihong lonree rg flecket™ }‘% 1 B H-H2 508 R B R RS )=
=Li==a href="http:wrwwe 1 38book corfhong loureerg folxeckeg =35 2 B B TR hOA RERHRIMET)S
=< hi=<a href="htp: v 1 FBhook comthong lornerg fulecka) =28 3 B BE A EMTHEE 480 7EERF 1)<
=li=<a href="http:Forwwr 1 36book corn/hong loumerg fobeechaks"= 58 4 8 Z226 AUERIFAE, 51 BR-RE ()<
=li=<a href="hitp: e 1 ook comfhong lournerg folcechez"=58 5 B LA RIS FREE NI SEE 1)<

K820 T AIfHY

ME 8.20 BRI LUF 2|, 5 — 5 1) 84 kAR 2 A B0 H 77 AE <Li> AR o 171X £8<1i>
PR RAE<div 1d="book detail" class="box1">/1,

3. BITHZEN

MEFRERE S, ATUVE S, PrA K& B R BAE <div id="book_detail"
class="box1">F] 7 HArZ

[5]8-10] HMENFRZE<div id="book detail" class="box1">T S HHIEZE T HFEHNA -

PRS-

from urllib import request

from bs4d import BeautifulSoup

if name == ' main ‘'
# Hxm
url = 'http://www.136book.com/hongloumeng/"
head = {}
req = request.Request (url, headers = head)
response = request.urlopen (req)
html = response.read()
3 R

soup = BeautifulSoup (html, 'lxml'")
# find nextKFIFE - A-<div>
soup texts = soup.find('div', id = 'book detail’,

class ='box1l'"') .find next('div')

# WPl ¥ R, FTEIE T pn @AY B o) B it



4.

for link 1n soup texts.ol.children:
if link !'= "\n':

print (link.text + ': ', link.a.get('href'))

FEFFIZATE R B 8.21 Fizs.

(1): http: /fwww. 136boolk.
(2):  http://www. 136book.
: E'lzg http:jjwww. 136book.
: : http://fwew. 136bool.
(1): http: /fwww. 136bool.
¥ (2):  http://www. 136book
gg(l]: http: /fwww. 136bool.
§§[2]: http: /fwww. 136bool.
*ikgﬁ http:/fwww. 136book.
=
F(1)
3 (2)
(1)

com/hongl oumeng/ glxechzt,
com/hongloumeng/ qlxechbzgha/
comfhongl oumeng/ qlxechbz;/
com/hongloumeng/ glxechzlk/
com/hongloumeng/ glxechzz/
comf hongl oumeng/ qlxecbzw/
com{hongloumeng/ glxecbzv/
com/hongl oumeng/ qglxechza/
com/hongl oumeng/ glxechzhb,

http://www. 136book. com/hongloumeng/ qlxechze/
http:/ www. 136book. com/hongloumeng/ qlxechzd/
http:/ www. 136book. com/hongloumeng/ qlxecbze/

http://www. 136book. com/hongloumeng/ qlxecbzf/

BETRH

WA B it W T E58) . AT DAE BRI W28 P T FF X B 22 5 py i ik, AR JEH
AANFRIH SR, WA 8.22 Fias.

ME 8.22 Hr]LIEF|, ZENEEH N2 H A & fE<div id="content">H ] .

ron L 2N 0O G Q|

3 i) EhiliEfF s W cle o

{div 1d="main_body" >
<1288 1| B H AR08 REFFIRLINERS (1) ¢hi>

diw id="content™>

> HHFER-EH- FEE=: BEMI—EE G iThESR %,

e BR" ZiH - JEd R

Fag # —Hth - BiE] “BHHR" == BRARMoERE AT BRz: “SRETR, —FAk, ZERS8M
BEF —HEHE, RTINS, BT Lo (AREENE, BrrEmigmat? RE:R. B8R
ok ARz Bt Sk, MBEHEEEEEE. i s it (THRE 2R » BXHEZE,
RIS, DESE—ER FEFHCE . Md—%, UERTA: BFEr %, REEPFEM
ARA: AAREE TR, BIFCHE . —HEERHN - 250 PS8 ISR, BRVRE. il
ks TFEAI R EEE - BIEFTF  TEAS MidihMasHE, it —fRuEsk. TTelHEhaeE .
ErfittcR, WA FTIFETY " 4 “5 " =m0 e

822 HETHIANZBHME

[ 5] 8-111 HHUFRAE<div id="content">H ] B Z5 5 /N ji N 2%
ARSI T

from urllib import request

from bs4 import BeautifulSoup

if

_ _name == ' maln

# H1IEHIMHE

url = 'http://www.136book.com/hongloumeng/glxecbzt/"
head = {}

req = request.Request (url, headers = head)

response = request.urlopen (req)

html = response.read()

t Bl request i

%
8
=
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Python F2/FiR 1T ZPIHFE——HMAITEIHIEF T (LRAR)

soup = BeautifulSoup (html, 'lxml'")
# WHAIVFHRIAE
soup text = soup.find('div', 1d = 'content')

# P SR
print (soup text.text)

REFEiTE R K 8.23 .

L A SR, — |4:trF '
B PRI 21 =, &,

K823 IMHZEIHRETHIARE

5. BRE&EAE
KB EAT B SR B 25 B W BE R MR B url R EST R, R E A i A TEE H K,

H HARAF 3 A Hb hongloumeng.txt X 4H1 .
[ 5] 8-12) &M (LEEF) 4.
FEFAMEIT:

from urllib import request

from bs4 import BeautifulSoup

1f name == ! main -

url = 'http://www.136book.com/hongloumeng/"

head = {}

req = request.Request (url, headers = head)
response = request.urlopen(req)

html = response.read()

soup = BeautifulSoup(html, 'lxml'")

soup texts = soup.find('div', id = 'book detail',
class = 'boxl').find next('div"')

# FTH XA

f = open('D:\hongloumeng.txt', 'w")

¥ PRI T EE R b

for link 1n soup texts.ol.children:
if link != "\n'
download url = link.a.get('href')
download req = request.Request (download url, headers = head)
download response = request.urlopen(download req)

download html = download response.read()



download soup = BeautifulSDup{download_html, "lxml")

download soup texts = download soup.find('div', 1id = 'content')
# U A SCA
download soup texts = download soup texts.text

# GEAETHE
.write(link.text + "\n\n')

BAETHE

.write (download soup texts)
.write('\n\n"'")

f.close()

BATRERF G, FTIFORAT T 3B A b i 9 2% it/ it S D:\hongloumeng. txt, AJ LU EI
BRI (EE) 2AE, Wi 8.24 s,

B8 SIRCOCARENIRLTER ) A
HFES i FaGs: HEnd—SB07 5, SEESRE, @
fge@=" Zlﬂs_ﬁflﬂﬂ daskienr —Phe pEI“HHR” oyl BRI
ABAA? 25 “SHARRE, —BAH, DARLERE IR, —
fMEHE, HEHTILMD, BETHRZ o (MEEENE, MAEMHiBiak?
SR B AR 2 E! ikt MEAS e R
® BrASTH. BHREZH SOsE S, RmERllZE. U
S E- AR £ BRI R, BE & UEETA: FoFE S, S
AREEBHA A, PR T, EPCE, —HRERRh. BOF
ZFRENE RUITSRER. BEREVRE. HifliEL. TREhE R EESE-
She, TEEY, RANABEHE Bt RSk, o
% Brittc8, WA, TEFE? " HE: ‘TS == Itk
SR B R 4" Ea, SIERGARE. TelhyEsE. 5
&S fhEPMAmE? BERHEIFEE. IRNEEEN - FETHE
MR EE, HERE (A S BREIRES R, TARLE
wESASET " B SEb = hTheE R MEREAT
SR ATRENR, CRBRIT(bRE, BREILEEET . ERIRESE
7z G, EHE2E, ERL-aEEE ' mECFTH I!E-}klir Eq=EEl=
Y, SRSRe  —H, FUENE, BT BRnmE, LE
BITN, 005 HAEZREUT, LFRDEORIC. KRALZL
EEWIUZL7$, ERHTE] D EE . IET T, AR 1
EET ) EES—Sir e . BRREE, ~a, oA, mipE 2l

K 8.24 IMBUFMNTH (%) £HANE

FhooFh o

8.5.3 RHIXSMIRIER

1. FHRSTIRK STHIEH
AT —AMBIRERE P, BRI ITKARER . ITHFERBR IR
BRI, BEAACR XK SAI T . M T A0 8.25 Faw.

193
L]
K525 RATHHEIE BRUE M
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FIH M T S EE 4 (IE WYEEs4% F F12 $#%88), WA LA 2 287 0t i p AR 450,
K 8.26 A

pom EEBe  iohla %« G i
» n L, [ 2, O & 2 (@ 75
Ll L01010100shiml X
279 <1i class="sky skyid 1v3 on"> A

271 <h1>17H (&%) </hl1>

272 <big class="png4® d14"></big>

273 <big class="pngdd ndl"></big>

274 |<p class="wea" [title=": A ESMMEH EifREE >

275 |<p class="tem"

276 <span>2C</span>/

277 <ir»-1T</i>

278 </p>

279 <p class="win">»

2880 <em>

281 <span title="EgF" class="S"»</span’> v
252 csbon title="A" class="S></span> >

K 8.26 RA T M L RIS &M

ME 8.26 HEILLE R, H[RIIKATIRIE B class= “wea” >, HRH
SIRFAE<p class= “tem” >t5p%5H, HA &g & SERAFBAE<span>is s, K IEAF BTE
<>HREEH

2. PR TIEE

PRI R Pk oL T AR S5, #RE<p class= “wea” >HRZEF<p class= “tem” >
2, BLEEIRB U RBIRAE BARERE R

[ 5] 8-13) PMEUFRZ<p class= “wea” >FIRZE<p class= “tem” >FF S HIRS[E BA
SEE R

FEFFACHS AT -

from urllib.request import urlopen
from bs4 import BeautifulSoup

import re, os

resp=urlopen ('http://xxx.xxxx.xxx.xxx/101010100.shtml"')<€— urlopen()}7i%

soup=BeautifulSoup (resp, 'html.parser"')

# VT SR [EAEE B

— ANA] T s i
tagTDdayzsoup.find ( !pr , c:lass_z"tem") | % | @13 class="tem El}] P *,EF._J_,__

HIPSEED C TN €15 1

try: . e
Y | | A A L, U
temperatureHigh = tagToday.span.string <€ o RNBESEERS
except AttributeError as e:

temperatureHigh =\
tagToday.find next('p',class ="tem") .span.string <&— KRB 2 R i




temperaturelLow = tagToday.i.string # T R AR
weather=soup.find('p',class ="wea") .string ¥ BITH{RRSGER

print ("BRIKIEE ' + temperaturelLow)
print (' EEEE + temperatureHigh)
print (' XA.:' + weather)

BB TERINT .
BIKEE:-17C
EEEE:2C
B, Rt XH/NEE NS
8.5.4 MZZCHF

TERTT A48 T TEHL M 28 Bdm Fr A6 F i) T B, FERAFH Python R4t H 7 A urllib FERL
Bo {H urlib FEREHCE R RHERA T, THNABRE MNEIERFETF 28
Bk,

1. ®EME A Requests {21

o] LAEH pip #74 K %3 Requests L3R

Requests

Requests

pip install requests

Z A Requests (5, HUAT LMEAH S ARG AR EFARIREF .

import requests

2. get gk

Requests ) FE V%2 requests.get(), %771 T 17 H AR M R iERIEKR . HigE
{BL (9 P9 25 B A H A 3k B T ) HTML AR5

3. RZFRBG

THIEEF R, P Requests B i B 771

[f5 8-14] fEe4f5] 8-13, N Requests FLIREEUR 15 B -

import requests as req &— TE'JA)\RequegtS FE
from bs4 import BeautifulSoup

import re, os

resp = req.get ('http://xxx.xxx.xxx.xxx/101010100.shtml") <— getO) 7%

resp.encoding = "utf-8"

soup = BeautifulSoup (resp.text, 'html.parser') _
F . ’ . b F— A class="tem"[] p }5%
tagToday = soup.find('p',class ="tem") <—— \ B
B AT RR SETE RIFR S
temperatureHigh = tagToday.span.string €— ARG MR A o, WA &
except AttributeError as e: 2 K& i EARE 8
=
==
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temperatureHigh = \
tagToday.find next ('p',class ="tem").span.string <— W% 2 RYESEE

temperaturelLow = tagToday.1i.string # REURRIRE
weather = soup.find('p',class ="wea") .string + FRELRS

print ("BR{KIEE ' + temperaturelLow)
print (' BEEEE + temperatureHigh)
print (' XA.:' + weather)

[ 8-15]1 JEEGERE FMuh ERIE A, FEEIAHTHFL.
(1) 73 B I3 DL T ) 45 4
RENE FrWst, AT DLE BIE B oimE, ni 8.27 Fis.

BT - MG - T - R BN T TR

HENSHREESRER SHEESE (5/8)

.26 155261 A R 100w 106 I

B&FE & FRERIE

- () €@ @ &ID

K 827 K HMuhER~EIEFTAH
(2) TEZEH 547
£ IE WA T F12 8, FTHAARHIEREE, 0 LA 2N Tl m (R A, W
& 8.28 Frao

*
= [ ] []

Kli class="current” >
<a href="http://www. wind000. com/wallpaper detail 54520. html“3<img
groe="hitp://=ztatic wind00O, com/home/images/placeholdear. jpg”

data-original="http:/ piecl. wind0O lpaper/S5/54251b6T4c25£_120_80. jpg” alt="IF&SH)
ihglp=EEEaE R S mEEESE | utl=[lFERhehsEXERE R EmEEEET "/ >V
k/1i>
K11 >

<a href="http://www. wind000. com/wallpaper_detail S4520_2 html“><img
sre="htip:/fstatic wind000, com/home/images/placeholder. jpg”
dats—original="http' //picl. wind000, comfwallpaper/5/54251b6cTE25d 120 80. jpe” «lt="lFERY
giﬂéﬂﬁ%ﬁ%ﬁﬁ@ FREESHESE" til-"HENNEHEREERRLRSmEHESHE >V
i
K11 >
{a href="http://www. wind000, com/wallpaper detail 54520 3 himl">{img
sre="hitp://static. wind000. com/home/ images/placeholder. jpg”
data—original="http://picl. win4000. com/wallpaper/5/54251b6£dbTTT_120_80. jpe* alt="IF&EHYE]
KE%%'E%E REREmEESTE" titl="FENNERREEEREAFSEEHESTHE >V
1

K 8.28 KWHIMEAMEAE



ME 8.28 O LR S|, H—IEE A4 B AREA B A7 e “img sre="
AN “title=" W) JSTH

(3) fEH B 7

ik ot B A I RS SR LLE R, B—RE RS04 B R A RREE B
AL “img sre=" LA “title=" T 51, HERBXLAFAED, A LLERTA B A #)
X B A FRET R .

{8 FH BeautifulSoup ) select() 5%, BI LAR 5 (@ Hu gt i B 15 2. -

Name = BeautifulSoup.select('hl')[0].string
Image = BeautifulSoup.select('img[title=\"' + Name + "\"]'")

(4) B
AT .

import requests

from bs4 import BeautifulSoup

import os

def Get image url (url):
#E AN BIURL, B{EIA B ERAREMEMZ S, HiRE

Res = requests.get (url)

Soup = BeautifulSoup(Res.text, 'lxml")

Name = Soup.select('hl') [0].string
Tag = 'Img[title=\"" + Name + '"\"]'
Image = Soup.select (Taqg)

return Image, Name

def Download Image (Image url):

HEANE T IURL, K5 B ORAFAEA

Image = requests.get(Image url, stream=True)
PREENRE T rRERAIBERFNZT

name = Image url.split('/"') [-1]

HRAFE A

with open (name, 'wb') as f:

f.write (Image.content)

def main() :

# FER%

url = "http://xxx.xxx.xxx/wallpaper detail 54520.html"

[Image,Name] = Get image url (url)

# print (Name, Image) %

¥ {7174 HH R M
==
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path = os.getcwd ()
# QIERAFEAFREX

os.mkdir (Name)

os.chdir (path + "\\' + Name)

for I in Image:

Download Image(I['src'])
# 1R [E]Z HIH H %
os.chdir (path)

main ()

BTG, EAMUENR SR T, HAEmR— 12N “GERIZHEGRMESE
ERE R EmERET” (T 3Xrk, Bl MR —RERAE A

8.5.5 [BHIMYIM L miER

1. A EEE miE 2 M TS

(1) D s e A 5 X 0 DL T

THEWEYITF &, EHNEREREFHE AN “Python JEH”, WBILIEFIF|H T A &K
FA A “Python JEHR” HEMFMESLE, WHE 829 Fix.

——

=M~ python

AT Eqe gl

Python « TS « ST « MRReER & p hOn 3.5
PYTHON W IFE
FTEREI TR -
- ¥39.80
¥10888.00 ¥5.80 |
o 1 = = =+ & ,-’l“u. 1—_1%':
168 ATIE: 468 A TIE

BHSE Python BH  python 41,3 % 3 M54 fi’;éﬁ;ﬁﬁ;ﬁg
RS ERMATIN  RTEM & ATZgam o A

B EEIE PR E T ES T .J’D}jhfnﬂ HiE iﬁj&hﬂ
e l AFE WHHEUMEIE Fiin
B HIEANE [, 7B

K 829 BR&MPiHA “Python JE€H” HEENHE M BT HE

(2) MM
£ IE WM ashig T F12 8, T AREE, 0] LUE B T AT AR N2,
& 8.30 AT 7~



M 8.30 Frr] LAF #],

M “view price

DOM ZREIEE 12he %1

search-FL2 HFE AT HE
UIRE  FER A

JVER |

k.
11 SO
—>¥ — -1

S e

gz page_config = {"pageName”: mainsrp”,
“hide”},

"status”: "hide"I,
“hide”}, "itemlist”

{#statusy:

“phonenav’ : “debugbar”

s 1 =ztatus";

=5, “trace”:
[{"pdp”:1, ‘pdpSameHeizht”

“mods”

:{”status”:
11 status”: " show”,
“msrp_auction”, “auctions”:

 true, id”: “552400591967°,

: {"shopcombotip™:

“hide”}, “shopcombo”

“data”: {"postFeeText”:

ﬂ' E .

”categﬂry’:” ,pid T, raw title

“"Python 2

F RS

“pic_url”

%ZE?vnprrhbDBwYIITEOart%EEDLEWBw%SD%SD
w_fee”

tﬁﬁ%ﬁf”.”lﬁﬂ ATFEEY, “comment_count”

”sh-:-p-::a: d”: {"levelClazsesz": [] -

f;‘rg—searchl alicdn. com/img /bao/uploaded/id /imgextra/i2/115
TQBIBB;TB25queSnIBKCUESFnEUOHEZbﬂHCCZthMFWDdﬂgHQYTQFTTTLaSMOngQDhG

“wiew price : 10888. OOﬂ, vie

70.00%, "item_loc”: “EMHE e SR IR M2 A =>4

“user_id”:“ 2706259897, “nick”: “aH Iﬁﬁﬂ;ﬁ‘*

L

& 8.30

7 T JE T

2. BEmER

S 73 i e v LT ARG 45 mT LR 2,

£ “raw_ PR JETHE, R BRI IX SRR T,

title” TUA “view price’

AFRA RS AT HE R
{5 F re BEERHY findall()753%, W] BAR 75 {88 3l oz A 1E ) 380k s v i A5 2

plt
tlt

= re.findall (r'\"view price\"\:\"[\d\.]*\"', html)
:\TT.*?\TTTI

= re.findall (r'\"raw title\"\

WX T AR 7 A
H—MEMZIR. MEE AN HAFAE “raw title” T

F—FE MBI Mgl A AN A7

i A] AE R i i

# TR

html) T

[5]8-16] ZmEFE/F, EMYIMGEEELR]F X “Python JER” WK MmfE RS-
BRI T .

import requests as req

import re

def getHTMLText (url) :

try:

r = reqg.get(url, timeout=30)
r.ralse for status()

r.encoding = r.apparent encoding
return r.text

except:

return ""

def parasePage(ilt, html):

Try:

plt =

+ A Requests iR

# KiXget ()1EK, R[EIResponseXtR
# WRRES, FHEIRN, MERE

re.findall (r'\"view price\"\:\"[\d\.]*\""', html)

%
8
=
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tlt = re.findall(r'\"raw title\"\:\".*?\"', html)
for 1 in range(len(plt)):

price = eval (plt[i].split(':")[1])

title = eval (E1t[i] .split(':=")[1])

ilt.append([price, title])
except:
print (" "}

def printGoodsList(ilt):
tplt = "{:4}\t{:8}\t{:16}"
print (tplt.format ("FFFIS", "HrAg", "EMEFR"))
count = 0
for 7 in 1ilt:
count = count + 1
print (tplt.format (count, j[0], J[1]1))

def main() :
goods = "python/JBH™"
depth = 3
start url = 'https://s.taobao.com/search?qg="' + goods
infolLlist = []
for 1 in range (depth) :
try:
url = start url + '&s=' + str(44*1)
html = getHTMLText (url)
parasePage (infoList, html)
except:
continue
printGoodsList (infolList)

IS 1 [GLE=5 L o -
1 19.80 PythoniUMFFIED janeol WSS RINBTS, o
2 19.80 Python{l AT S EXRIT I R IMBSMIBE M\ [ HER TR
3 18.80 pythonfU3THIAE FEM2017BE d) anzofWIDIZHH K FRMTILERE
4 29.00 Python3 PythontEIEBENLIZE [Bch ABST SHETIZIA
5 18.00 PythondliB AT SIZIESEAAIANE MBS SRS Bl
6 9.99 python3{AAD ) ango[EhIME S FEAL N\ | T 8201 T HHAE
T 9.90 pythordfiBIE S TR A | TF BRI & R [N 5EE
8 10000  CifSpythorBREFE retFECHEEBSNE YHNE EFS
9 5.00 Py thonffl 30T AT INE L aEA B TR A | oAbl Sngniz

10 10.00 PythondLSREAE MR MR A TERETEEF S webiERpythordfiE

11 99.00 python A TEREHEZF MRS T S IEER ISR M HEHE

1z 9.90 201 TEE R Py thon3. BPYERMBR AR AHE A= HIIREIE

13 50.00 PythorpdSEBch TIZIFMIRIAE s cr apy 3 T TEL SR RSB
14 15.80 e0IT2ETEM | |BF Py thon3 IR dj ango P R TERINE L,

15 18.00 Py thon[[Bel i AREAE scr apy AT NBLEHR AT A I SRAEINEGE

16 9.90 2018 G FEAlpy thornfUIREHE £ MBch NEFS ATHRSE

17 5.00 Bdfipy thon3 2AE R MANEIE A T ERA IR DT ) aneollBRINE

18  15.80 Py thon3podi AR HMBRAERLS or apy N SASIAE AR DT INE 302018 B
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8.6 Python Web BRS BN

1. Web lRZITIERE
EMZEH, ZIRIFIBIT RS A mAs 7 T BN AR 48, s T P HLmfER it
BHFRANZ L. WMKGEGERN, ZAEFRSHRETES, FH6% P PlinfEFETHm
fR55 a8 m O R RIER:. —icdh, REH|mPEFE—wm O BRI, BERERF Pz
JFRE T EEIEXR, REGasmbE 2 b, NS — &R EGEEE. ERdEEmE 8.32

FI7s
%P (i:7 55 0

R

ik
= - —

K832 &I HLim5 ARS8 im i T 2

£ Web iRSBEER, HTAET AN 4 Nt FE:

(1) WA (EF o) [ Web k%280 K& —A HTTP K.

(2) Web lrg528 2GR, A— HTML 344,

(3) Web kRF43E HTML SCE{EJY HTTP Wi R 25 3 525 o

(4) AU R HTTP W5, 0 Bos 3 5Ese L.

2. WSGI 0

WSGI (Web Server Gateway Interface) 5& —4> Web iR Mk, &% Python k5528

S AE FF IE R 2 Web ik 55 a3 FU@EH P, HAFM A 8.33 Faw.

(YIS )

Webhli 554
( Apache/Nginx)

WSGIHE 5 as I

Pythonfl¢ 55 dir dim 2 -

Kl 8.33 WSGI EZE R 5w imtz /75 Web iR 5545

M 833 AT LAE S|, WSGI FIEZLOEHA: — M E5 Web IRFHBH#EO; 75— %

5 R% a8 mAe T 80 . WSGL 5 Web R 28I O R RS E L), HRETLMKE. 1M
WSGI 5 I %% 8372 B HE 1 £ Python Web JT % % 55 B2 S AR 1.
3. /"5 WSGI 890 ]
i, T —A WSGI 8 O 2o, WiH%S WSGI B8 O —& 1% 8

=1

P55 FE/F IR 1T
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PRSI R

def show web(environ, start response):
start response('200 OK', [('Content-Type', "text/html') ])
return '<hl>Hello, Python web!</hl>"

fE1% WSGI B2 7, show web()EREZ A7/ WSGL FrfE ) — > HTTP Ab3 ki %
HZHUHIT:

e environ: 5 HTTP iHERAE B/ dict LT 4

e start response: /J%E HTTP M ™ HY e

show web() BRI & BH -

start response('200 OK', [('Content-Type', 'text/html")])

& i% HTTP e W] Header, HT Header HEERIZE—IR, IXHLEWRZE start response PR
R G AT — IR

ZERERIZE: 200 OK's& HTTP WS 2%, [('Content-Type', 'text/html")]# 7~ HTTP
Header,

start response x&—~[F] 1/ PR, WSGI )£ D278 1 A start response, ¥ response
headers/status & [A]25 WSGI iR 5528 o

R E 3R [AlME return '<hl>Hello,web!</h1>"1E N HTTP o v RS KR IEA RS 25 .

2T HTTP iEK . f#dr HTTP iR, Ki% HTTP iE R E#AEA AL B WSGI iR %% 4%
56/ WSGI #20 H 57k 55184 .

4. Python WSGI R &S5 imizF

Python N & | —> WSGI JiR55 4%, XM AE wsgiref. [Kith, 95 WSGI flr 5543
imiE P, T2 5] H wsgiref fiH,

7 wsgiref BH 52 LT —/> make server()pR %L, 1ZREH T & WSGI R4 -

wsgiref FL 1] make server()ERE( B2 K] WSGI AR %5 28 568 FRRIBITRCE, REEH T
RATIAAEH

5. Python Web M Z&#EZ2

N T e tRIE & Python Web M HTTH, HAT#l 2K H Python MZEAE LR H & 77 o
Python £ MNZEHEZEA 4 Fi: Django. Tornado. Flask 1 Twisteds J<F Python Web fE&
BRPRAIRDY, EH T ABREE, HREEITSFEMRTE B

6. Python Web R %2 Fix itk

[ 5] 8-17] Python Web AR %~

(1) 4s’5 WSGI £ H R HIFE 7 webapp.py

AT

# webapp.py
def show_web(environ, start response) :

start response('200 OK', [('Content-Type', 'text/html')])
data = ' <meta charset="utf-8"> ' \
+ ' <hl>Hello, Python web! </hl> "\



+ ' <hl1>Python@&HAT I EHgiEiE

illls

» </h1> "

return [data.encode('utf-8") ]

(2) 45 Python R 5523w A2 /T server.py
ARSI R

# server.py
# MwsgirefBRERFA
from wsgiref.simple server 1mport make server

# MwebapptEHtd F A% E K show web () K%

from webapp import show web

# Al —MR%SEE, TPHIbEAZ, ¥WI18000, AHREAshow web ()
httpd = make server('', 8080, show web)
print ('Serving HTTP on port 8080--")

R WRITHTTPIE K -

httpd.serve forever ()

TEfr 2 & H A NI AT AR 55 44 im A2 PP RO 2

python server.py

M5z WSGI ik 5528 . HFTHF N %E2E, %A http:/localhost:8080/, B] LLFEFiZIT4 R, W0
& 8.34 7.

-{_5 http:fflocalhest:8080f — Internet Explorer

g; L IQ http://localhest 50 }Dj |2| @ localhost x | I ﬂ:b
MHFE EQ@ TEW WRExw TAO HBHW
e gE_l_q. C: \'inﬂ.urs‘isyste-ﬂf‘icld. exe — python =se. .. H_EI_I_“, Pythﬂn weh!

Python & i Wi AT I oH SEALS A2 15 5

(a) Wi ANz{THEF 4 python server.py (b) FEMYG 2850 A http://localhost:8080

K834 Web IRFIZITEE

 RETEE, SEEOEIEE R .

BB, SPL O EE TR

 BEPIS3, HE— FTP BPBEF, LI, TR, MR, 450,

B 813, EHCAHR A FHRE K.

] 814, EEUEMIREE “SENTH BREE
&
8
=

h B W) M
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%9 BRIt R EEFE I KN

9.1.1 MEFk

HERR 2 — M E Rt Se  EER S M, HITETAMBLERYRE LNREM T, S
THRIAGERE FHT-

Tt — 1K, AR RFBRERFPRITERERE, FAPIZER append)F1 pop() 7772 7]
CLSEEAR 70 2% AR push A1 H A% pop HIEEAE, listappend(obj) & [F] FIZRESII— P XT A obj,
list.pop(index=—1)2 MIFR T8 E AL BHIX R, BAMBREE— MR, WHELZU, list.pop()2
MR Z R Fhrm KB TTE

(5 9-1]1 it — MEAERR SRR -

PR T

# HERR, JEiESGH
class Stack() :
def 1nit (self,size):
self.size=size
self.stack=][]
self.top=-1

def push(self, x): # AR Z IR AT O
1f self.isfull():

raise exception("stack is full")

else:
self.stack.append (x)
self.top=self.top+l

def pop(self): $ MR Z A ER T NT
if self.isempty() :

raise exception("stack is empty")

else:

self.top=self.top-1
self.stack.pop ()



def i1sfull (self):

return self.top+l == self.size
def isempty(self):

return self.top == "-1"
def showStack(self) :

print (self.stack)

s=Stack (10)
for i in range(8):

s.push (1)

print (' ARRTTEIRF: A <-——— JFA")
s.showStack ()

for i in range(3):

s.pop ()
print ("\n HETRINF: KA -——> A"
s.showStack ()

TEAI ) Stack KA —A> top J@ 1, FRIERERBIFMEEN, ¥IGERN 1, —BHiE
AN—Tu&, HEM 1, FIH top BEH B E T 1B 2.

PATFEFRS, %6k 0, 1, 2, 3, 4, 5, 6, THIRAR, REMFEERTITFET=1TTE.
Bt RuT:

ABRTERMF: A <—— JFEA
o, 1, 2, 3, 4, 5, 6, 7]

HETTRMF: A ——> JFA
(o, 1, 2, 3, 4]

9.1.2 [BA%

1. BRIy

A2 —Fhoeidt S B RBHE SR Y, B Y e B SR ABL T i s 7 R T USCER AL HERN . HETEBA S
AT B\ 56 T A o T AN B2 52 iR 55

Frr o EREE ANNR 7 AR BA SRR, 10 H BB K A A 53k 7o 2= IR

THEE =K, ASNRFBERF TRZRIEE, FHASIER append)F pop() 712 5L
FAF1 B BA enqueue F1H FA dequeue HIEE/E.

[ 9-2] it — AN S HIFE ST -

AT,
# BAF, Zeitsath
class Queue() :
]
def  1nit (self,size): 9
=

EiERITRIZZFE TEHNAT
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self.size = size
self.front = -1
self.rear = -1
self.queue = []
def enqueue (self,ele): # APBA#ERAE

1f self.isfull():

raise exception("queue is full")
else:

self.queue.append(ele)

self.rear = self.rear + 1

def dequeue (self): # i BA#RAE
if self.isempty() :
raise exception("queue is empty")
else:
self.queue.pop (0)
self.front = self.front+1l

def i1sfull (self):

return self.rear-self.front+l == self.size
def isempty(self):

return self.front == self.rear
def showQueue (self) :

print (self.queue)

q = Queue (10)
for i in range(9):
J.enqueue (1)
print ("BEAPFIZTTERIF: A <—— JFA")
q.showQueue ()
for 1 in range(3):
g.dequeue ()
print ("\n HEAFITRF: A ——> BA")
d.showQueue ()

print (q.isempty())

15 A1) Queue KB THAEM: front F1 rear, B THERIASIHL B4, #@itixX
AN TEEHE Z B R, B LAH)EBAF & T 18 21 o
FEFEITE RN T

BEABFTTRIRFE: BN <—— JAA



HEAFITTEMF: %A <-— JAA
[3f 4! 5!’ 6!’ 7! 8]

False

2. BA% queue &R

£ Python RGiH € X | queue fidk, {E15RAFIHI N A 5 INE 24
(1) flg “BAFI” X5

N queue L] Queue ZE0] PLAIEEBAFIXT A «

import queue

q = queue.Queue (maxsize = 10)

queue.Queue & M HIBAFHC L AT FH A4S BRI 2L B ] % 250 maxsize WE . WIR maxsize
/N 1 BRI TERR

(2) FEEE AR BAF

Queue K[ put(item) 77 1AL HE I I BAFI I K E -

pE

q-put (150)

BB 150 o\ 2B H )

(3) MBAFH B H EdiE

Queue K[ get() FEICHEEA S B Al (BASk) BIEHE MBAF I BR, iR (8% 503
[519-3] PAFIEESRAE A =P

RIS T .

import queue

q = queue.Queue (maxsize = 10) €— B BA B 5

for i in range(9) :

g.put (1) < ERAFIX & i A BE

1-put (150) < MK
for 1 in range(10) :
print(q.get (1), end=" ") <— WPAFIXS R AL SR
9.1.3 R

HRH—RINEANFHIA— BRI EIEXT R, XEE TR Rz &7 HE
FFo AN S8 A REIE NG 19 5 4838 0 R TEE . B — N REIEE TR Null. A
T HEERIME 53N EE, BEEERNEITHAIN—MERL. BERNSEHWE 9.1
BT o

WFERBATIRAERS, Wik — A7, RFERET— 1 AR B iz I, 18 | &
|l JE — s, W 9.2 Fiis. 5

=1

BRI R #5FE TEHENT
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oE fEE
header | —p—={ Al —t—= A2 ——= A3 1 A4 1™ AS
Rk
Kol BREHWIEHE

Null

HEEBERPHEA DT AT, FERELESATHIRIEE R HE, 1EeT— Sf851E
[T R, T R EEEmE— T A, Wk 9.3 Fras.

A2 A3

A4

Ko2 MY A

RSP, §% A Node 7] LIAr APEE 4

T—~F5 & Node.

T E X —MEER B 53K Node.

F
_data: A7 R B E

A2 \ [ 7 A3
X
K93 fHATA

_next: WRIEE, AT P EXTR.

ARSI R

class Node() :

~ slots = ['" data',' next']
def  1init (self,data):
self. data = data
self. next = None

def getdata (self) :

return self._data

def getNext (self) :

return self._next

def setdata(self,newdata):
self. data = newdata
def setNext (self,newnext):

self. next = newnext

¥ AR S BRE

# RBFRFABF—T A

# WETEEEE

# BLER TR

—HNEHRE: A—E NTERE, TR



1. EXHEFRZE SingleLinkedList R #3E iH %]
HEREE N THERE . ERERETE L 15K K _head B,
4 52 SingleLinkedList % ¥J3& B 3 i 52 LR

class SingleLinkedList () :
def  1nit (self):
self. head = None IR AT R

2. WNgEREETAE
FEFAREI T

def 1sEmpty(self):

return self. head == None
3. TEHERAAIMITR
RS

def add(self,data):
temp = Node (data)
temp.setNext (self. head)
self. head = temp

4, EREREIARMITE
RIS N R .

def append(self,data):
temp = Node (data)
1f self.isEmpty () :
self. head = temp #HEATER, BHRMPTEENE PR
else:
current = self. head

while current.getNext () !=None:
current = current.getNext () #iEHEER

current.setNext (temp) #IMHfcurrent A#EREEHIITE

5. MEFRBFEEEERRT

PRSI -
def search(self,data):
current = self. head

founddata = False

while current !'= None and not founddata:
1f current.getdata () == data:
founddata = True
else:
current = current.getNext () ?ﬁ
return founddata 9
=
=1

EiERITRIZFZFE TEHNT
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6. Rol|EHBIRAEERPHMNE
FEFRACRS IR

def index(self,data):

current = self. head

count = 0

found = None

while current != None and not found:

count += 1

1f current.getdata () == data:
found = True
else:
current = current.getNext ()
if found:

return count
else:

ralise '"%$s 1s not 1n linkedlist'%data

7. MIBREERPHIEMEE
R T

def remove (self,data):

current = self. head
pre = None
while current != None:
1f current.getdata () == data:

1f not pre:
self. head = current.getNext ()
else:

pre.setNext (current.getNext () )

break
else:
pre = current
current = current.getNext ()

8. EHRPIE{ALIE
FEFRACRS IR

def insert(self,pos,item):
1f posself.size():
self.append (item)
else:
temp = Node (item)
count = 1
pre = None

current = Self._head



while count

[5]19-4] w"E—NEAXEECENERIET
AT

# EXTRR

class Node() :

slots = [' data',"' next']

def  1nit (self,data):
self. data = data

self._next = None

def getdata (self) :

return Self._data

def getNext (self) :

return Self._next

def setdata(self,newdata):

self._data = newdata

def setNext (self,newnext):

self._next = newnext

¥ B EERR

class SingleLinkedList () :
def 1nit (self):
self. head = None 4 VI AT BER

def isEmpty(self):

return Self._head == None

def size(self) :

current = self._head
count = 0
while current != None:

count += 1
current = current.getNext ()

return count

def travel (self):
current = self. head
while current != None:
print ( current.getdata())

current = current.getNext ()

%
9
=

IERIT R Y75 F T SEAAA 1T
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def add(self,data):
temp = Node (data)
temp.setNext (self. head)

self. head = temp

def append(self,data) :
temp = Node (data)
if self.isEmpty() :
self. head = temp

else:
current = self. head
while current.getNext () != None:
current = current.getNext ()

current. setNext (temp)

def search(self,data):
current = self._head
founddata = False

¥ HENER, FHHNMNEHREREARE I A

# IR
+ MWhfcurrent MR B G A

while current != None and not founddata:
1if current.getdata() == data:
founddata = True
else:
current = current.getNext ()

return founddata

def index(self,data) :

current = self. head

count = 0

found = None

while current != None and not found:

count += 1

1f current.getdata() == data:
found = True
else:
current =current.getNext ()
if found:
return count
else:
raise '%s 1is not in linkedlist'%data

def remove(self,data):

current = self._head
pre = None
while current !'= None:

1if current.getdata() == data:



if not pre:
self. head = current.getNext ()
else:

pre.setNext (current.getNext ())

break
else:
pre = current
current = current.getNext ()

def insert(self,pos,data):
if pos <= 1:
self.add(data)
elif pos>self.size():

self.append (data)

else:
temp = Node (data)
count = 1
pre = None
current = self. head

while count < pos:
count += 1
pre = current
current = current.getNext ()
pre.setNext (temp)
temp.setNext (current)
if name == "' main ':
a = SinglelLinkedList ()

for 1 in range(1,10):

a.append (i)
print (a.size())
a.travel ()
print (a.search(6))
print (a.index (5))
a.remove (4)
a.travel ()
a.insert (4,100)

a.

travel ()

9.1.4 #it
1. PiE5#

(S FIR RIS AT AL B TG i . BRI M IERNE 2 Az 4, BERHER. M

RS HTE AR 2, BE R G B2, KRR, A% SR
%
FINEF, AR FZEF HL A MORE TR T Ot TRERCHE. WSRO Mt 9.4 | o
=

IERIT RS = T LA AT
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FIT7I o
K94 fa] BHIM S
WA L RN

(1) . (Node)

K94 i) a, by ¢y d. e. THEMEIT A,

(2) A (Root)

K 9.4 i a AR S

(3) I (LeafNode)

K94 i) d, e, fARKIMHTI A

(4) WHH & (InternalNode)

Kl 9.4 1 by c MBI &

2. BIMRBEINAE

BALMEREE P, REMREXFER BB S RFETIRE.

XBEFHAMAFSTEELRE: LS. A5, #IEFMEELS. Jd— N EHE S,
WG — R RE N, X EE DTSRI F R REA; Mk, ZHiEE—4
A¥ET, MBERIXNRIEN. B, BIEREM 71 R, BIEEATEREBER 2T A,
HENMNEERFEMZE — N EF TR — N EF i A

(1) F

¥ IR b S a0 @ SR LAY B R

O MBEHEZARMFTRETES O, MHEM—P BT E/EALGEY R E
s, HNRERIE T R

@ ﬁﬂ%éﬁﬁ@)\ﬁ’]?ﬁﬁﬂﬁ[ +7 4 ‘e T, MPRIRARFERFRE
NEETTE RRE ﬁj]ﬂ—‘ﬁ‘%?ﬁjﬂﬁ‘f'ﬁjﬂélﬁﬁ%)ﬁm75¥ﬂ'5 HTFRERATT AL

@ MERHEEARFRF2— T, W ZHFEE NS ERRME, FiREZIE
AL A

@ WRIHJAEARFERZAGHES ), WEIREGHT MBI A

Fln, BAHRIEX 3+(4%5)), WK HIEAWTRIFRIIE:

[ l(lr 131’. l—l_', I(l" "4lr I*l" l5l r]}l’l)l :|

(2) B REAY
AR 12 A 51 R LA AR



@ GE—MUBE TR AP, WE 9.5 Fias.

@ EARFE—NEFEES O, BEHN ©, fIB—AFHE SERLET AN
EFTA, FRBHE AR A, WE 9.6 s,

@ AT 3, RI\EHMNE, ¥ 2800 S FEREN 3, AEREGETT AT A,
HETH RSO A, W 9.7 Fias.

e o O

Kos FHIRTA Koe6 “(” SRIELTHH K97 ¥¥3AMTHA

@ BATFFNS 4. RERN @, FHHATT L R HEBREN REH
IN—AFHIT RIEARLRAE TR, FHRBZET QNN HR 7R, WK 9.8 Fras.

® BATFHERES ‘(. MEAN ©, QI —ITFHHTRIMEAZNTANET TR,
FR T R NRZAFR TR, Wl 9.9 Fw.

® BEAZT 4. REHAN @, K ZHETTARMEBREN 4, REIREZETRPRT
R SHETE AR R, Wl 9.10 Fros.

Kog “+ FHEIEATHR K99 ‘C gIEATHA K910 #F 4 AM TR

215
@ EATHRS . WERN Q, ¥UMWANEREA ', REHm—FH | F
I RIEARA TR, FHRBRIAMTRZAZIMHN TR R, W 9.11 Fras. 9
=1

BRI R ZEFE TEHNT



Python #2/7 1% 71 £ | HAZ——MUAN T FIE F T (#RIK )

BEANECT 5, ARG, B iy S rEIRAE A 5, SR )5 1% B 2111 s At A
K 9.12 .

Kl o1l ‘= SIE)EEA Y A K o12 #F 5 s

© WMAFLTATET ) o MRIE@, 5 [0 2] 2575 A A, B [a] 3 g

PRREEAN DS )7 WP RIN@, 3z A2 41375 A2 ml,  REIR [P+
A ORI RO .

3. R BRI

FimEd 10 DR, G0E TR, 1 A WA 2D R G S A R S A AR 2R )
FERARHD

(1) ‘2z%% pythonds fiER

D SR HURER, 75 2] 3 pythonds e, n]LAE ] pip 2K %3¢ pythonds itk . Har4
Fe U R

pip install pythonds

(2) HWERF, LR

AR SRR R, G 5 S ST AR O RE Y o
[5]9-51 ke, @ FAL((10+5) * 3) IR,
FEFFACAS TR

from pythonds.basic.stack import Stack

from pythonds.trees.binaryTree import BinaryTree

def buildParseTree (fpexp) :
fplist = fpexp.split()
pStack = Stack()
eTree = BinaryTree('")

pStack.push (eTree)



currentTree = eTree
for 1 in fplist:
if 1 == "' (':
currentTree.1insertLeft ('")

pStack.push (currentTree)

currentTree = currentTree.getLeftChild() _/

elif i not in ["+", '-"', '='_ '/'_ ~'")']:

currentTree.setRootVal (int (i))
parent = pStack.pop ()
currentTree = parent

elif 1 in ["+", '"=-', "' '/']:
currentTree.setRootVal (1)
currentTree.insertRight ('")

pStack.push (currentTree)

currentTree = currentTree.getRightChild(].J

‘CRIBETTR

a7 R

EBHMFEEA TR

elif 1 = ")"
currentTree = pStack.pop()

)7 IR[EACT R

else:

ralse ValueError

return eTree

pt = buildParseTree("( ( 10 + 5 ) * 3 )")
pt.postorder ()

FMEFBITERIT:

10

¥ W 4+ O

4. HRYME R
W AR . TRFRREF . R .

o SEFFEES: SGUIRRT R, REBVIRETTR,
o W SLUIRAET TR, REEUHRT S,

BJAVIHAF TR
BJaVIHAF TR

o JaFEM: KVTHMATT R, ReBHHATHR, BEVHRT R,

B B 5 A TreeNode, MY i 280] PLE Rk

class TreeNode (object) :
def  1nit (self):
self.data = "#'
self.left child = None # AFHA

self.right child = None # AFHA

[519-61 7~
FEFAREI T

%
9
=
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class TreeNode (object) : ~
def init (self):

self.data = "#' . E X A
self.left child = None

self.right child = None

class Tree (TreeNode) :

# create a tree

def create tree(self, tree):

data = input('->") <— MR EL 5 A Z TR

if data == "#': }
tree = None } #OARE
else:
tree.data = data N

tree.left child = TreeNode ()

self.create_tree(tree.left_child)

_ _ | ma A, Ee
tree.right child = TreeNode ()

self.create tree(tree.right child)

$ visit A— PR
def visit(self, tree):
¥ A SRR
1if tree.data 1s not '"#':

print ( str(tree.data) + '\t',)

+ S

def pre order (self, tree):
if tree is not None:
self.visit (tree)
self.pre_order{tree.left_child}
self.pre order (tree.right child)

# P

def 1n order(self, tree):
if tree is not None:
self.in order (tree.left child)
self.visit (tree)

self.in order(tree.right child)

# Ja i
def post order (self, tree):

1f tree 1s not None:
Self.post_order(tree.left_child]
self.post order(tree.right child)

self.visit (tree)



t = TreeNode ()
tree = Tree()
tree.create tree(t)
print ('EFEF: ")
tree.pre order(t)
print( '\n'")

print ("HFEH: ")
tree.in order (t)
print( '\n'")

print ("JEFEF: ")
tree.post order(t)

EATIERE, MWEBHEBARYE 5. 4. #. #. 6. #. # . BFEBITSEREWTF:

->5
>4
>4
>4
->0
>4
>4
5P 7 -
5 4 6
o P 7 -
4 5 6
Ja Fr ik i -
4 6 5

9.2 KEEERMEAXIT

A — P 4R R — MR BRRIEE, H o R ER, H 1 RREE, ZRAESR
EATU s MR AR L 4 R, it — A FE, BEUZRERE, REIMADR|H O
HI—2% B4, W& 9.13 Pas.

jNn p—

913 KE | @

%
9
=
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[519-7) 2KE M BAEE 1: B HEE
Wit Bk
@ EHHH—FIE source 7R E R, —ANF3K route stack fFEEFL&IE, —/MFIFR
wadl route_history fEAEEI M, A (0,00, &E (44).

@ ZREBNEAHELTELG 4 MARIE, FEE UXEFEZXPITHE.

@ HJEM—AMER, WERLH AR (44) FRERKKRBAT ETES 4 Bk, H
R, nELEIHEA2HEERE, (0, x) SLEERITH LR FES.

FE ARSI T

route stack = [[0,0]]
route history = [[0,0]]
source=[[0,0,1,0,11,((1,0,0,0,11,(0,0,1,1,0],10,1,0,0,01,10,0,0,1,07]1
def up(location) :

# BEAAPR N0, TCiEEM _EE

1f location[l] ==

return False
else:
new location = [location[0],location[1]-1]
 CAEHEH RN E X
1f new location 1n route history:
return False
# HEBIEEANE
elif source[new location[0]][new location[l]] ==
return False
else:
route stack.append(new location)
route history.append(new location)

return True

def down (location) :
1f location[l] ==
return False
else:
new location = [location[0],location[1l]+1]
1f new location 1n route history:
return False
elif source[new location[0]][new location[l]] ==
return False
else:
route stack.append(new location)
route history.append(new location)

return True

def left(location):



1f location[0] ==
return False

else:
new location = [location[0]-1,location[1]]
1f new location 1n route history:

return False

elif source[new location[0]][new location[l]] ==

return False

else:
route_stack.append{new_lacation}
route history.append(new location)

return True

def right (location) :
1f location[0] ==
return False
else:
new location = [location[0]+1,location[1]]
1f new location 1n route history:

return False

elif source[new location[0]][new location[l]] ==

return False

else:
route_stack.append{new_lacation}
route history.append(new location)

return True

lo = [0,0]
while route stack[-1] !'= [4,4]:
if up(lo):
lo = route stack[-1]
continue

if down(lo) :
lo = route stack[-1]
continue

if left(lo):
lo = route stack[-1]
continue

1if right(lo) :
lo = route stack[-1]
continue

route stack.pop()

lo = route stack[-1]

print (route stack)

EFEITE R
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Python FE/FIRITROIHIE—MAITEIHIZEF ST (IRMR)

(o, oJ, fto, 1j, 1, 1j, 2, 11, 2, ol, [3, O], [4, O], [4, 1], [4, 2],
(3, 21, [3, 3], [3, 4], [4, 4]]

[5]9-8] XRE i EME 2: @IALIERE.

E—NH 0 B 1 MR 48804, ik 0 R USRI A, 1 BABER SRR A,
aofa NECR R TR — MEDN 0 I i &, B R BEEI L N A 4 DT RBs— N 8BAL, A%
NE| “HERHRL %, BIRAR 2R AR, SRRUR ) AR AT AFR YRR S i)

aa sy

NTEHAFE) R, ZER 4 ADT7 R A PUEE R AR RN RN, %50
— /AR B R, A ) AR YT AR RS — FE R R A, 4R SRR 4 AN T7 3R AT AR B
K=, EERshBHANLE%.

AT

# FIBTARPR A ROME, SR B R R AN R E 0K, WBZR AR E# False,

# AN ETrue

import sys

def valid(maze, x,V) :
1if (x>=0 and x<len (maze) and y>=0 and y<len(maze[0]) and maze[x] [y]==0) :
return True
else:
return False
¥ BRI
def walk(maze, x,vy) :
# MRMELRRERNHO, HARIIEHNEE
if(x==0 and y==0) :
print ("successful!")
sys.exit (1)
# 18I ARSI
1f valid(maze, x, V) :
# print (x,vy)
maze [x] [y]=2 # Hbrid, BhIEFTE]
¥ R ANTT AR IGAER, WARRW, HE—F
if not walk (maze,x,y-1):
maze [x] [y]=0 # [ R RALE
elif not walk(maze,x-1,vy):
maze [x] [y]=0
elif not walk(maze,x+1,vy) :
maze [x] [y]=0
elif not walk(maze,x,y+1) :
maze[x] [y]=0
else:
Print ("JCRRAJAE"™)
return False # LSO EWH, BER
return True
maze=[[0, 0,1,0,17,
[1,0,0,0,17,
[0,0,1,1,0],
[0,1,0,0,01],
[0,0,0,1,0]]



Python FE/FIRITROIHIE—MAITEIHIZEF ST (IRMR)

(o, oJ, fto, 1j, 1, 1j, 2, 11, 2, ol, [3, O], [4, O], [4, 1], [4, 2],
(3, 21, [3, 3], [3, 4], [4, 4]]

[5]9-8] XRE i EME 2: @IALIERE.

E—NH 0 B 1 MR 48804, ik 0 R USRI A, 1 BABER SRR A,
aofa NECR R TR — MEDN 0 I i &, B R BEEI L N A 4 DT RBs— N 8BAL, A%
NE| “HERHRL %, BIRAR 2R AR, SRRUR ) AR AT AFR YRR S i)

aa sy

NTEHAFE) R, ZER 4 ADT7 R A PUEE R AR RN RN, %50
— /AR B R, A ) AR YT AR RS — FE R R A, 4R SRR 4 AN T7 3R AT AR B
K=, EERshBHANLE%.

AT

# FIBTARPR A ROME, SR B R R AN R E 0K, WBZR AR E# False,

# AN ETrue

import sys

def valid(maze, x,V) :
1if (x>=0 and x<len (maze) and y>=0 and y<len(maze[0]) and maze[x] [y]==0) :
return True
else:
return False
¥ BRI
def walk(maze, x,vy) :
# MRMELRRERNHO, HARIIEHNEE
if(x==0 and y==0) :
print ("successful!")
sys.exit (1)
# 18I ARSI
1f valid(maze, x, V) :
# print (x,vy)
maze [x] [y]=2 # Hbrid, BhIEFTE]
¥ R ANTT AR IGAER, WARRW, HE—F
if not walk (maze,x,y-1):
maze [x] [y]=0 # [ R RALE
elif not walk(maze,x-1,vy):
maze [x] [y]=0
elif not walk(maze,x+1,vy) :
maze [x] [y]=0
elif not walk(maze,x,y+1) :
maze[x] [y]=0
else:
Print ("JCRRAJAE"™)
return False # LSO EWH, BER
return True
maze=[[0, 0,1,0,17,
[1,0,0,0,17,
[0,0,1,1,0],
[0,1,0,0,01],
[0,0,0,1,0]]



walk (maze, 4,4) # M (4, 4) K

EFBITE R T

o O NN W W W W
= = 2 O O O F NN W& &

0
successful!

9.3 MR MEER

EAERENEIER, CRXRTEEZARZEREE, ik DHAR O RIE LA
. ZREVEHE TR ¥ BZHAFESE; 75— HERERE R EEAGHE BRA R
EhniE. R EGEE AN, ERIEREMZBRAZRIEILT, ORI D> H3E
RAEL AR

2% st 4 SRR R X Y 2Rk AT KA AL . BOFE 2R B RAN , BHARNITE,
HREBE—ERE R EA AR B 9.14 FE 9.15 BrzsJyh B A bREE b M 5 A b M 5
HISE R XS

KFURI -- S, - - iSO,

1111

L7 51;# _____ vy ___I___
S b= G EBRNEERREIRIE

$
1 014 ¥ R B i s PR A A A °
=

EiERITRIZEFE TEHNAT



Python FE/FIR 1T ZBIHFE—MAITEIHIZEZE ST (HURIR)

» T S Z
[

- -

B 9.15  H3EHhH 5 1 B AL R 1

LU A B B 28 I SR A AR . TEAS R T % (Douglas-Peuker) 7% A1 5 R
ER

9.3.1 EENI-EREE

BRI -3 7% (Douglas-Peuker, DP) HiEHIH LSRR T

O EZEHMEEHREM A AL B.

@ K E ML ERrE S E AL B ARTEMLRIEE.

@ THHEEAKES D, R D /NTEE threshold, N LML EH A B AMIBTA &
R D KT B threshold, JJFE il £ DL s KPR B 43 31 A P B

@ SMEPrEWMEBREESEO~OQ, HEIFE D B/NTRME, B,

DP HiEMHMEESBERRARR, BEBK, MCEEBKR, mBbEE;
Rz, BWIEFEBIL, RREARZ, BAREEE T RihZ.

(5 9-91 ST ph 2 s e b B TE A o -5 e BV

AT

from future import division

from math import sqrt, pow

THRESHOLD = 0.0001 # H{&

def pointZLineDistance (point a, polint b, point c):
:param polnt a:

:param point b:

:param polnt c:



rreturn:

mirm

# THEELIRFEMERE
1f point b[0] == point c[0]:
return 9999999
slope = (point b[l] - point c[1l]) / (point b[0] - point c[0])
intercept = poznt_b[l] — Sl;pe * point_b[GI- -

# HE R B ELRE R

distance=abs (slope*point a[0]-point a[l]+intercept) /sqrt (1+pow (slope,2))

return distance

class DouglasPeuker (object) :
def  1nit (self):
self.threshold = THRESHOLD
self.qualify list = list()

self.disqualify list = list()

def diluting(self, point list):

fili
:param point list: “Z4Egi %R

return:

1f len(point 1list) < 3:
self.qualify list.extend(point list[::-1])
else:

# BN SUR P RELRRE R RO R

max distance 1ndex, max distance = 0, 0
for index, polint 1n enumerate(point list):
1if index 1n [0, len(point list) - 1]:

continue

distance = point2LineDistance (point, point 1list[O0],

point list[-1])
if distance > max distance:
max distance index = 1ndex

max distance = distance

¥ FERCOKIEE/NTBRE, WA I R

¥ RZ, UK 2R % AR KBRS RS

if max distance < self.threshold:
self.qualify list.append(point list[-1])
self.qualify list.append(point 11ist[0])

else:

# O i 2 R KR B 1 A B B B

%
9
=
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Python FE/FIRITROIHIE—MAITEIHIZEF ST (IRMT)

sequence a = polnt list[:max distance index]

sequence b = point list[max distance index:]

for sequence in [sequence a, sequence b]:

1f len(sequence) < 3 and sequence == sequence b:
self.qualify list.extend(sequencel[::-1])
else:

self.disqualify list.append (sequence)

def main(self, point list):
self.diluting(point 1list)
while len(self.disqualify list) > O:
self.diluting(self.disqualify list.pop())
print(self.qualify list)
print ("#EEEEITE: ', len(self.qualify list) )
if name == ' mailn
d = DouglasPeuker ()
d.main ([
[104.066228, 30.644527], [104.066279, 30.643528
[104.066314, 30.641529], [104.066332, 30.640529
[104.066400, 30.638530], [104.066451, 30.637531
[104.066518, 30.635533], [104.066535, 30.634533
[104.066636, 30.632536], [104.066686, 30.631537
[104.066785, 30.629539], [104.066802, 30.628539
[104.066871, 30.626541], [104.066888, 30.625541
[104.006924, 30.623541], [104.066942, 30.622542
[104.067011, 30.620543], [104.066122, 30.620086
[104.004124, 30.620022], [104.063124, 30.619990
[104.061125, 30.619926], [104.060126, 30.619894 [104.059126, 30.619895
[104.058127, 30.619928], [104.057518, 30.620722 [104.057625, 30.621716],

], [104.006296, 30.642528]
1, ]
1, ]
1, ]
1, ]
1, ]
1, ]
1, ]
1, ]
1, ]
1, ]
1, ]
[104.057735, 30.622710], [104.057878, 30.623700], [104.057984, 30.624694],
1, ]
1, ]
1, ]
1, ]
1, ]
1, ]
1, ]
1, ]
1, ]
1, ]
1, ]
1, ]

[104.0606383, 30.639530
[104.0606468, 30.636532
[104.0606586, 30.633534
[104.066735, 30.630538
[104.0606820, 30.627540
[104.0606906, 30.624541
[104.066960, 30.621542
[104.065124, 30.620021
[104.0062125, 30.619958

r
r
F
r
r
r
r
r
r
r

r

[104.058094, 30.625688], [104.058204, 30.626682 [104.058315, 30.627676
[104.058425, 30.628670], [104.058502, 30.62906677 [104.058518, 30.630667
[104.058503, 30.6316067], [104.058521, 30.6326606 [104.057664, 30.633182
[104.0566004, 30.633174], [104.055664, 30.633166 [104.054672, 30.633289
[104.053758, 30.633694], [104.052852, 30.634118 [104.052623, 30.635091
[104.053145, 30.635945], [104.053675, 30.636793 [104.054200, 30.637643
[104.054756, 30.638475], [104.055295, 30.639317 [104.055843, 30.640153
[104.056387, 30.640993], [104.056933, 30.041830 [104.0574778, 30.642669
[104.058023, 30.643507], [104.058595, 30.644327 [104.059152, 30.645158
[104.05960603, 30.646018], [104.060171, 30.646879 [104.061170, 30.646855
[104.062168, 30.646781], [104.063167, 30.646823 [104.004167, 30.646814
[104.065163, 30.646725], [104.066157, 30.046613 [104.066231, 30.645620
[104.0662477, 30.044621], 1)

r

r

r

r

r

r

r

r

r

r

r

r



BATREFSE R

[[104.066247, 30.60440621], [104.066157, 30.046618], [104.065163, 30.
[104.000171, 30.046879], [104.0596063, 30.046018], [104.052623, 30.
[104.052852, 30.634118], [104.054672, 30.633289], [104.055664, 30.
[104.0576064, 30.633182], [104.058521, 30.6326066], [104.058503, 30.
[104.058425, 30.62867], [104.058315, 30.627676], [104.057518, 30.
[104.058127, 30.619928], [104.059126, 30.619895], [104.006122, 30.
[104.067011, 30.620543], [104.0606906, 30.0621542], [104.0606228, 30.

Mﬁéﬁﬁﬁ“% 21
93.2 EIREEX

3 PR PR (B SCAN DP Sk —a, (HE2EERENARNEEAEEE,
A — 1 a, BREREMAER.
PR EERFE R SRR T:

646'725],
635091 ]
©633166]
631667],
02072217,
]
]

r

r

6200861,
6445271 ]

@© P ZA RIS, HEE A RBE A RN E DR EELREE d.
@ R d RTEME, MRESE AR, RS =R2% a5 N 5 e EL R
Bd HAdPTRENEFE A, HRE=AFF - BN SR EELRES d

@ WKkEH#HE, BEMZk FEHE =S
[5]9-10] %S SCILTE PR FR (6 IR HIAR 7
FEFFACES AT -

from future import division

from math import sqrt, pow

THRESHOLD = 0.0001 # &

def pointZ2LineDistance (point a, point b, poilnt c):
:param polnt a:
:param point b:
:param polnt c:

rreturn:

mmn

# TR ELR RS
1f point b[0] == point c[0]:
return 9999999
slope = (point b[l] - point c[1l]) / (point b[0] - point c[0])
intercept = point b[l] - slope * point b[0]

# U E AR ELEE R

distance = abs (slope*polnt a[0]-point a[l]+intercept)/sqgrt (1l+pow (slope,2))

return distance

%
9
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Python FE/FIRITROIHIE—MAITEIHIZEF ST (RMR)

class LimitVerticalDistance (object) :

def

init (self):

self.threshold = THRESHOLD
self.qualify list = list()

def diluting(self, point list):

i
:param point list: “4ERiFIR

rreturn:

self.qualify list.append(point 1ist[0])

check index =1

while check index < len(point list) - 1:

distance = pointZ2LineDistance(point list[check index],
self.qualify list[-1],
point list[check index + 1])
1f distance < self.threshold:

check index += 1

else:

self.qualify list.append(point list[check index])

check index += 1

return self.qualify list

limit = LimitVerticalDistance ()
diluting = limit.diluting([[104.066228, 30.644527], [104.066279, 30.643528],
.641529], [104.066332, 30.640529],

[104
[104
[104
[104
[104
[104
[104
[104
[104
[104
[104
[104
[104
[104
[104
[104
[104
[104

.000296, 30.042528], [104.
.000383, 30.639530], [104.
.060408, 30.636532], [104.
.066586, 30.633534], [104.
.000735, 30.630538], [104.
.000820, 30.627540], [104.
.000906, 30.0624541], [104.
.0009600, 30.0621542], [104.
.065124, 30.620021], [104.
.002125, 30.619958], [104.
.059126, 30.619895], [104.
.0570625, 30.0621716], [104.
.057984, 30.0624694], [104.
.058315, 30.627676], [104.
.058518, 30.0630667], [104.
.057004, 30.633182], [104.
.0546772, 30.633289], [104.
.0520623, 30.635091], [104.

0e6314, 30

066400, 30.
066518, 30.
066636, 30.
066785, 30.
066871, 30.
066924, 30.
067011, 30.
0ed124, 30.
061125, 30.
058127, 30.
057735, 30.
058094, 30.
058425, 30.
058503, 30.
056664, 30.
053758, 30.
053145, 30.

638530],
635533],
632536],
629539],
626541],
623541],
620543],
6200227,
619926],
619928],
622°710],
625688],
6286770],
631667],
633174],
633694],
635945],

[104.006451,
[104.006535,
[104.06060680,
[104.006802,
[104.066888,
[104.006942,
[104.000122,
[104.063124,
[104.060120,
[104.057518,
[104.057878,
[104.058204,
[104.058502,
[104.058521,
[104.0550604,
[104.052852,
[104.053675,

30.637531],
30.634533],
30.631537],
30.628539],
30.625541],
30.622542],
30.620086],
30.619990],
30.619894],
30.620722]7,
30.623700],
30.6206082],
30.6290667],
30.6320660],
30.633166],
30.634118],
30.6306793],



[104.054200, 30.637643], [104.054756, 30.638475], [104.055295, 30.639317],
[104.055843, 30.640153], [104.056387, 30.640993], [104.056933, 30.641830],
[104.057478, 30.642669], [104.058023, 30.643507], [104.058595, 30.644327],
[104.059152, 30.645158], [104.059663, 30.646018], [104.060171, 30.646879],
[104.061170, 30.646855], [104.062168, 30.646781], [104.063167, 30.646823],
[104.064167, 30.646814], [104.065163, 30.646725], [104.066157, 30.646618],
[104.066231, 30.645620], [104.066247, 30.644621], 1)

print ("M EEIETE: ', len(diluting))

print (diluting)

FEFEITE R T

SR 13

[[104.066228, 30.6445277], [104.067011, 30.020543], [104.006122, 30.620086],
[104.058127, 30.619928], [104.057518, 30.0620722], [104.058518, 30.6306067],
[104.058521, 30.63266060], [104.0576064, 30.0633182], [104.054672, 30.633289],
[104.052852, 30.634118], [104.052623, 30.635091], [104.000171, 30.646879],
[104.0606157, 30.646618]]

L5 DP SEM B IRAE%, EMTRREESOE —# . DP Hikg MNBE EHE—% 5%
I HE 2, SCIRRREERR RAEVAR R, (HIERIREEF e X LF 0 T FEUE M.
Ao, FESLRRME A TR BRH R 2 53 4R R BT E ELARBE B B VR P W 5, 7 Hi ZR5IRE EE
BORHITEOL T EUBcHERf . a0 SRAE #2050 LUV, SRR A ER, XR IR RCR
ARAREEAE, U = BT R = A T2 I ARAE 94 W bm Ak

9.4 Python #l85F S LA

94.1 HlsE=FIREEZE

Plas B —T1RE “d2” 3 “¥” BitEVRIERER, BT A TGRS NA
153 Mg — Rl R B, gAY, SR 548 B AR RS 0 A —Fh 532

1. IBREINER

PLES 22 I H W0 R RF R .

M2 5 NREHF SHEEMLE, AEKEESHEERRTEHRAK B4 B M
BHmEFHER, MlSFI2EVAHCAERNETE, B BEsER, A HkER
THM H AR EN S5 R

PLEs = R R S5 N0 R A9 A A2 i 9.16 Fraw.

O WLAS5 ) R G B AR Y n) BT 2 TIe vk B 115 P (5] g 0 0] sl o R AR 58 B ) i) it
I F X A U NIRRT . B, A0 LAER A 5 W — 3k B8 5 A X 7 AN Ff
ML a8 1R HE A5 2 .
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Python FE/FIRITROIHIE—MAITEIHIZHEF ST (RMR)

K ol16 Hlarsd 5 ARBHHILK

@ WEEFEIRGEEFE AR ETEERBEA K NA K MEHE P IR EEE 20, M
1 S A SR I TRIAE S » HLaS 22 S BIZ O R Ge it AT 4N,

@ M=) RGEEZLAWNE B 50 N 21T 5%

2. MBFEINEERZE

LB R EEA =M. BWEX¥S. ERBERZEIFNEMAT . THF X =ML
AR FIEFATREN A,

(1) B > Rk

WERZIREIZENE N HEdERTERERTE (BEEE) Hl. XA E
HEHH—RIITAZTE (BZE) WK, FIHX—R5)Z&, 4 l—4K 5 E
SR ER R ERRE . XMISGERES—BERFFZE, BHIMEAENGESE REHENE
. WEREINFFAERIE. RER. V&K, K-OD4EE. ZEEIHE.

(2) JEREAREHiE

JERE P EENS: EXANEES, AR AR g a4 R A & E 10 A
e XANEIERAERIEREMBZRR B oM. XMoo 7RG 2 FHRAET %, R
FHE 7 K AR, JEIRE & 3 6] A B EE A K-39E R,

(3) smfbse S Hik

sl 2E S I BVENLE] . MBS HEE — et el R iR RIIZGE ST . Al
s ERE TS, FHZEFA T SEA B ARE B RS R rEA . N A
IXANFEVER L8 BEAT 3K . el ST IBI 8 5 /R ] R RIEFE .

3. MBFEINEHEZE

PLs 5 2 1% A EEm R

o ZRMH[FIH;

o ZiE[A]IH;

o R ;

® W??‘:M%;

e SVM (SZFFAEMLEFIE);



o FhE DIM-H;
K s 2R 5%

o K WEHIE;

o FEHLARMEIE;

o PEYERIE;

e Gradient Boost 1 AdaBoost 5%

KTV F AW R EIERIRARS, B T APREE, FEd BT H5 MRS
9.4.2 HlR=E 3 ALH

1. #l88F 3B sklearn

scikit-learn & #% sklearn, 7& Python B ZERIN 285 > . sklearn X FFEFESIE. [BHIH.
PEAEFI TR 4 KMLAF 21k, S TR, B A BB B vP Al = KA . N

sklearn f3R, 0] AR KR EHLEs 22 ST BIRCR
A LAMEH pip SR %23 sklearn #5ER . Hag LT

pip install sklearn

(EREFFHUBIT, 75251 sklearn FLHR:

import sklearn

2. RIEH sklearn.tree 2

P28 > FE sklearn H B IR ST tree A] T KR TR IZE, W HTREIARKEZE. 7
KRB 2R 75 28 F DecisionTreeClassifier() 52

{57 FH B 2295 N 5| A

from sklearn import tree

3. MBZJIJEZNANEFESE
N FML28 5% 2] FE sklearn AT R R FEZ D IRME 9.17 Fraw.

EEEPS S

l

BB R A

l

APV

:

&k

'
]
9
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Python

FE/FIRITEOIHFE—MUATTEIEEFE T (BRAR)

4. v FALHI
[59-11] B AR (&, 1) BIE, azhmprEsn.
WA AR SIS A I EHE Ik 9.1 Fias.

9.1 ARUVMERSLI A E

4 5 55 T AKFzTE, 0KFEX)
5 178 1
L 155 0
5 177 0
2z 165 0
5 169 1
2z 160 0

(1) B HPEsEA
AR A SIS I B4, 15 3 s ue I 2R B8 51 3% -

feature = [ [178,1], [155,0], [177,0], [l1e5, O], [1le9,1], [1le0, O] ]

o L E PR 73 KRB ZR N -

T T

man', 'woman', '

label = ["man', 'woman', man', 'woman']

(2) BIB R XTE
A7 EREIEAER 5, NP2 S BRI S

clf = tree.DecisionTreeClassifier ()

(3) BEaIAIBHE R 23
R X RARYE LS — AR, E 328 TR 5

sl = clf.predict ([ [158, 0] 1) # MWK (158, 01347 T
print (s1) # a0 TG 45 SR
AR T

import sklearn

from sklearn import tree

feature = [[178,1], [155,0], [177,0], [165,0], [169,1], [160,0]1# WZ¥iE

label = ['man', 'woman', 'man', 'woman', 'man', 'woman'] G 1 B
clf = tree.DecisionTreeClassifier () ¥ RPN R RE T IE

clf = clf.fit (feature, label) + WG EIE, BRANVSGEHESE

sl = clf.predict ([ [158, 0] ]) # XTIHA R (158, 0] AT TG

s2 = clf.predict ([ [176, 1] 1) # XIS (176, 1147 TR
print('sl = ', sl) # oo b T &5 SRAE

print('s2 = ', s2) # % HH T 25 R 2

FMEFBITERIT:



[ "woman' ]

s2 [ "man']

9.5 HFIRHIFIZ

[5]9-12] NN RBNEE, B3EREREZ,

1. REMEEE N

HIRMEIE (decision tree) e —MEARF RS RIHEE. REN XNFIRRNHER, =2
BT AR —MR R, HPRe8NHAET AR E BN —RINEK, SRUARE
— /MRS R, W SRR FEA LR A7

PRI FIR IS FE T EN R BAR T S UG, FrEdE S e S A B4R AT
LbEe, MRS REFE T RS, BERHFH A/ENRERIRRER. RERF
IR T RRX R R AW 261, Ho KRR ETRFHRIX R MR 73 AR
TR T B T 5 AR

2. ZINE

g BREASAHEMRNERE T AR N E B BEER AR 2S5 a8 2 b 6151
CRE A B RV 1) 13 RIBT, Bt B SRR N 2 55465 -

2Ly N W

HIFE R BB R 9.2 Fix.
9.2 HIFEEMNHEHEE

F5 BREWA BEM HIZM YA R
1 i i i
2 i i i
3 = o v
4 pis i yis
5 Fh i i
6 i & &
7 y i v
8 pis i yis
9 Fn i i
10 rh g v
11 & i v
12 ih g v
13 i i i
14 i b i
15 & i3 yis

£ 15 MR, 9 MRS RNIIT, 6 MRS RANET. ik D KAk

f# H(D) ﬁgﬁ
=

BRI R #5FE TEHENT



Python FE/F1RITROIHIE—MAITEIHIZEF ST (RMT)

9 9 6 6
H(D) = ——log, — — —log, — =0.971
(D) 15 2275 15 275

3. EEILRFEW

LR A B F A AR R DG BRSOV E EHE — RS E T RN, Bm95 m4b
HIRE AE, TEBD AR, &G BN m s KRFRFEE AT 70 R4 E, — M
(ERE B oK, RUBYEN AR RS> B RE /7B 5, XA R P15 EEE h ANi e 1%
AP RS 5E 14 B BE T8

4. REWHIFEILIE

(1) HFEiL#

MANZREERE B RFAE Tk £ —MFAEAE A 00 R o R briE CRREE BRI AR EAS R
AT ASRIRARFE SR T B D .

(2) PR

MRYE T AE VR bR vtE, M EZ ISR AR T, B REREA T 75 M 1R gk
PHZIEAEK

(3) BUHL

RRMB ZEA G, FTEBIECRA/ NSNS (ERAETBIEMEEIRD.

5. HIBEZEIJHEHR (ex9_12_Learning.py)

AT

from math import log
import operator

import pickle

mren

BRE A TH RS ERIRERENZRRE (FRE)
Parameters:

dataset——¥iE 5
Returns:

shannonEnt—2& I/ (FR )

def calcShannonEnt (dataSet) :

numEntires = len(dataSet) # IR BAEE T
labelCounts = {} t RS H I KB R i
for featVec in dataSet: + NEHNERE#HITS T

currentLabel = featVec[-1] # IREFRZE (Label) E R

if currentLabel not in labelCounts.keys () :

FUERIRE R A TN G THR B 7 4, A 28X

labelCounts[currentLabel] = 0
labelCounts[currentLabel] += 1 $Label 1%l
shannonEnt = 0.0 A (FARNE)

for key in labelCounts: 1 H BN

prob = float (labelCounts[key]) / numEntires #EFxiraHIBR
shannonEnt -= prob * log(prob, 2) # M HAKTHHE



return shannonEnt # REIZIGE (BFARNE)

mrren

BR B B - ) 2 Wl 3 B
Returns:

dataset—HIEEHE
label s—— K IEFREE

mren

def createDataSet() :

dataSet = [[0, 0, 'no'], # K. 2MEIEE
[0, O, 'no'],
(1, 0, 'yes'],
[1, 1, 'yes'],
[0, O, 'nmo'],
[0, O, 'nmo'],
[0, O, 'mo'],
[1, 1, 'yes'],
[0, 1, 'yes'],
[0, 1, 'yes'],
[0, 1, 'yes'],
[0, 1, 'yes'],
[1, 0, 'yes'],
[1, 0, 'yes'],
[0, O, 'nmo']]
labels = ["fGREWAN', "GAFE~", "#HEER'] # FFEPREE
return dataSet, labels # REEIREM T REME

mrren

BRI B I - #2825 e AR R o B R 2R

Parameters:
dataset——F7 X7 HIEIESE
axis——XI5 B4 £ R
value——% 2 iR [B] WI4FAE HI{E

Returns:
p
def splitDataSet (dataSet, axis, value):
retDataSet = [] # EEIR B B #E P&
for featVec in dataSet: + AR
1f featVec[axis] == value:
reducedFeatVec = featVec[:axis] 4 FEdaxisErE
reducedFeatVec.extend (featVec[axis+1:]) # @MN3ELREFEHIEE
retDataSet. append (reducedFeatVec)
return retDataSet # 1R [EIRI 5 e B R E SR L]
9
=
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Python FE/FIR 1T ROIHIE—MAITEIHIZEF ST (RMR)

PR B - IR R R L AFAE
Parameters:
dataset—H I EE

Returns:

bestFeature—{g B m & K (&) FFIER R 511E

mrren

def chooseBestFeatureToSplit (dataSet) :

numFeatures = len(dataSet[0]) - 1 + FHEHE
baseEntropy = calcShannonkEnt (dataSet) # TFEEIRR ARG
bestInfoGain = 0.0 # 5 m
bestFeature = -1 # BIMFFIER R SIME
for 1 in range (numFeatures) : # 3 P G SR IE

#3RHdataset B 11T FF1IE

featList = [example[i1] for example in dataSet]

uniqueVals = set (featList) # GlEset®ES (), TRANER

newEntropy = 0.0 4 ZRFNE

for value in uniqueVals: # HEEEHEG

subDataSet = splitDataSet (dataSet,i,value) + WENTERT&

prob = len(subDataSet) / float (len(dataSet)) # IE TEFIMZE
newEntropy += prob * calcShannonEnt (subDataSet)# iIHZ&RFKHHE

infoGain = baseEntropy — newEntropy # {EBEIE%H

1f (infoGain > bestInfoGain) : # TFHEAERHEE
bestInfoGain = infoGain # FEHEEEm, KRB AHMEEND
bestFeature = 1 # 1R B m s AR IE R 9
return bestFeature # 1R [EUE B3 s KA ER R 5118

mrrnmn

BREH : it classListF LA R 2 TR ()
Parameters:
classList——RIREFFR

Returns:

sortedClassCount [0] [0] — Il AMR ZHITTE (EIFRE)

mren

def majorityCnt (classList) :

classCount = {}
for vote in classList: ¥ GittclassListP P I0E HIE)IXEL
if vote not in classCount.keys () :classCount[vote] = 0

classCount [vote] += 1
sortedClassCount = sorted(classCount.items(),
key = operator.itemgetter (1),
reverse = True) # RiEF R ERFAF
return sortedClassCount[0][0] + RElclassList P HINR B ZHILE



mrenmn

BRI 0 - B R

Parameters:

dataset—illGEIEE
labels——4r R EHRRE
featLabels—— &1L B ) B AR AR IE AR 2S

Returns:

mrrn

myT ree—— R EM

def createTree(dataSet, labels, featlLabels):

mrrn

# B 2BA55E (R /G : yes or no)

classList = [example[-1] for example in dataSet]
#0525 5€ 448 B W4T 1B 4R 22 )] 43
1f classlList.count (classList[0]) == len(classList) :

return classList[0]
#1388 [ BT A A Ja IR [B] S IR B i 22 B 2o hn 25
1f len(dataSet[0]) ==
return majorityCnt (classList)
bestFeat = chooseBestFeatureToSplit (dataSet) # EHFEHIIFIE

bestFeatLabel = labels[bestFeat] + BUUEFE RS

featLabels.append (bestFeatLabel)

myTree = {bestFeatLabel:{}} # ARYE R UCRFAE ) b 254 Rl

del (labels [bestFeat]) # MIBR C 2 FIRFEFRAE

#1325 T A BARAHE R R PR E

featValues = [example[bestFeat] for example in dataSet]

uniqueVals = set (featValues) $ EEEENEEE

for value in uniqueVals: # 3 PIHFAE, BB R
myTree [bestFeatLabel] [value] = createTree (splitDataSet (dataSet,

bestFeat, wvalue), labels, featlLabels)

return myTree

BRIV BSCISL B - A BRI 70 3R

Parameters:

inputTree—— C£24 Al R SRR
featLabels—— &1L B B AR FFAEARES
testVec——IREFESZR, NiF Xt B S UFFIEAREE

Returns:

mrenmn

classLabel —7rR4gH

def classify(inputTree, featlLabels, testVec):

firstStr = next(iter (inputTree)) # FREREW T A
secondDict = inputTree[firstStr] # T Fl
featIndex = featlLabels.index(firstStr)

for key in secondDict.keys () :

%
9
=
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Python FE/FIR 1T ROIHIE—MAITEIHIZEF ST (RMR)

if testVec[featIndex] == key:
1f type(secondDict[key]). name == 'dict':

classLabel = classify(secondDict[key], featlLabels, testVec)

else: classLabel = secondDict[key]

return classLabel

6. BRRFERIER (ex9_12_tree.py)

from matplotlib.font manager import FontProperties
import matplotlib.pyplot as plt

from math import log

import operator

import ex9 12 Learning

mren

PRV B A < SRR SR 119 R R H

Parameters:

myTree—— R MK
Returns:

numLea fs——REHH 3 2B EH

mren

def getNumLeafs (myTree) :

numlLeafs = 0 Va1
firstStr = next(iter (myTree)) # RET B
secondDict = myTree[firstStr] + FREUF —4H 5 i

for key in secondDict.keys|() :
#MRIZT RS ATFH, MEARFHE, KFRE A AN FHA
1f type(secondDict[key]). name =='dict':

numlLeafs += getNumLeafs (secondDict [key])
else: numLeafs +=1

return numLeafs

mren

PRIEL U A - SREER SR B E 2L
Parameters:
myTree——# JHY

Returns:

maxDepth——RE M ] ZEL

mren

def getTreeDepth (myTree) :

maxDepth = 0 # I HSRAIR BE
firstStr = next(iter (myTree))
secondDict = myTree[firstStr] # REUF— A4

for key in secondDict.keys():

#MRZ T SR A AT, MREARFHE, KRB A AHFI A
if type (secondDict[key]). name =='dict':



thisDepth = 1 + getTreeDepth (secondDict[key])
else: thisDepth =1
if thisDepth > maxDepth: maxDepth = thisDepth ¥ HHEE

return maxDepth

mrrn

BRI B - 2T

Parameters:
nodeTxt——11 H 44
centerPt— XA B
parentPt——FRiERIE R E
nodeType—— 1 B

mrrn

def plotNode (nodeTxt, centerPt, parentPt, nodeType):

arrow args = dict (arrowstyle="<-") # & X ETR A
# WEMENE
font = FontProperties (fname=r"c:\windows\fonts\simsun.ttc", size=14)

createPlot.axl.annotate (nodeTxt, xy=parentPt,
xycoords="'axes fraction', #21T R
xytext=centerPt, textcoords='axes fraction',

va="center", ha="center", bbox=nodeType,

arrowprops=arrow args, FontProperties=font)

mrrn

BRI E0 B - AR R B PR E

Parameters:
cntrPt. parentPt——H Tt EREME
txtString—HERANE

mren

def plotMidText (cntrPt, parentPt, txtString):
xMid = (parentPt[0]-cntrPt[0])/2.0 + cntrPt[0] # THEAREFENE
yMid = (parentPt[l]-cntrPt[1])/2.0 + cntrPt[1]
createPlot.axl.text (xMid, yMid, txtString, wva="center", ha="center",

rotation=30)

mreen

PR EII5 B - 221 R SR
Parameters:

myTree——{RFEM (FH)
parentPt—RFRI N A
nodeTxt——T1 B4

def plotTree (myTree, parentPt, nodeTxt) :
decisionNode = dict (boxstyle="sawtooth", fc="0.8") # EXET LRI gﬁ
leafNode = dict (boxstyle="round4", fc="0.8") # WEM TR 9
=
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numLeafs = getNumLeafs (myTree) # FREURIEMH T35 5%(H, HE T H ) B

depth = getTreeDepth (myTree) # FREVR BN EHL

firstStr = next (iter (myTree)) # NN

cntrPt = (plotTree.xO0ff + (1.0 + float (numLeafs))/2.0/plotTree.totalW,
plotTree.yOff) # PO E

plotMidText (cntrPt, parentPt, nodeTxt) ¥ PRiFEA R EMEE

plotNode (firstStr, cntrPt, parentPt, decisionNode) # %A
secondDict = myTree[firstStr] # FP—F, WEERELH A
plotTree.yOff = plotTree.yOff — 1.0/plotTree.totalD # yW#

for key in secondDict.keys() :
# WKz T RARERATER, MEARFHR, REHTAAHFHA
1f type(secondDict([key]). name =='dict':
plotTree (secondDict [key], cntrPt, str (key))
# AR TR, EAEHE %L
else:
F WMREMHTHR, &M ER, HiRES FdEEE
plotTree.xO0ff = plotTree.xO0ff + 1.0/plotTree.totalW
plotNode (secondDict [key], (plotTree.xOff, plotTree.yOff), cntrPt, leafNode)
plotMidText ( (plotTree.x0ff, plotTree.yOff), cntrPt, str(key))
plotTree.yOff = plotTree.yOff + 1.0/plotTree.totalD

mrrn

BRI E05 BA - B @ 2 | THI R
Parameters:

inTree——HRFEW (FHL)

mrrn

def createPlot (inTree) :
fig = plt.figure(l, facecolor='white') #@|&#fig
fig.clf () HETfig
axprops = dict (xticks=[], yticks=][])
createPlot.axl = plt.subplot (111, frameon=False, **axprops)# ZEHx. viH

plotTree.totalW = float (getNumLeafs (inTree)) # FRER IR 17 S 2 H
plotTree.totalD = float (getTreeDepth (inTree)) # FREVR TGN EEL
plotTree.x0ff = -0.5/plotTree.totalW; plotTree.yOff = 1.0;# xR
plotTree (inTree, (0.5,1.0), ''") # 2l PR T

plt.show () ¥ DN R

def main() :
dataSet, labels = ex9_12_Learning.createDataSet{}
featLabels = []

myTree = ex9 12 Learning.createTree (dataSet, labels, featLabels)

print (myTree)

createPlot (myTree)



1t name == main

main ()

FEFFIZATE R ANE 9.18 B

B Figure 1 P [=] B3

yes

(:j yes

B 918 B

7. FEERF (ex9_12.py)
PRSI -

from tkinter import *
from tkinter import ttk
import ex9 12 tree

import ex9 12 Learning

win = Tk{()
win.geometry ('450x116")
win.title ("EREZ")

dataSet, labels = er_lZ_Learning.createDataSet(}
featlLabels = []

myTree = ex9_12_Learning.createTree(dataSet, labels, featlLabels)

mrern

BRI : B AR ST
Parameters:
txt 1——IRFHER A FJRNRDL
txt2——iRFHERA KPR
txt3—— R R LM ) 4 R

Returns:
g
def mClick() :
txtl = nChosenl.get() ]
txtZ2 = nChosenZ.get () 9
if txtl == "FRERA": e
==
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tl =1
else:

tl =0
if txt2 = "BFE~":

tz =1
else:

t2 =0
testVec = [tl,t2] + WA EGE, Hofl1% R~
result = ex9 12 Learning.classify(myTree, featLabels, testVec)
1f result == 'yes':

txt3.set ("HEZLER: W)

1 T .

1f result == 'no

txt3.set ("HZLEGE: AL

mrrn

BREC B . EoRRRM E H
def mClickZ2 () :

ex9 12 tree.main()

# QI HAr TR

txtl=StringVar ()

txt2=StringVar ()

txt3=StringVar ()

txt3.set ("RERHIWRETLER")

labl=Label (win, text="iFEFWARMR: ", font=("R{&E","16"))

lab2=Label (win, text="iFEFEHFIRMN: ", font=("R{E",'16"))

lab3=Label (win, textvariable=txt3, relief="ridge',width=30, font=("FIE"', '16"))
button = Button (win, text="{E®#H#', command=mClick, font=("F{K',6 '16"))
button2 = Button (win, text="&E/REM ', command=mClick2, font= ("KL', "14"))

¢ Gl TREIE
nChosenl=ttk.Combobox (win,width=12, textvariable=txtl, font=("RK{&', '16"))
nChosenl['values'] = ('',"ARREWAN", "ELREWA")

nChosenl.current (0) # &E FHFIRERINME
nChosen2=ttk.Combobox (win, width=12, textvariable=txt2, font=("RK{&', '16"))
nChosen2['values'] = ('',"BFE~", "LHE~E")

nChosen2.current (0) # &E FFIRERINME

# A RRE

labl.grid (row=0, column=0)
lab2.grid(row=1, column=0)
nChosenl.grid (row=0, column=1)
nChosen2.grid(row=1, column=1)

lab3.grid(row=2, column=0, columnspan=2)



button.grid(row=2, column=2)

button2.grid(row=0, column=2)

win.mainloop ()

EFETE R 9.19 .

AR BRARR:  [GRTEA | Brkss|
kB E AR |BEE |
| FHA R K fatE |

K9.19 MHANLEFEIBHERHEZESR

]
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