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che T} o] Q18K 82 A A S FAE AU RE wol ol W T 4
olchs Zloltt.

print 'Hello world!'

A7) Zhekek BAe mto] A FE(Syntax) 2 A 0 2 & gkl stk 4F7] BARS o
oFol “print = A 2o SstaA} Sh BADL 2 WL ER AHA Lol
27 sol ol A At

As4d sholW gjststr]

ol o ® 9-27F AL Qle ol S 7 A Heet e a3l ey of Al F
Bl = A2 o] 7laa A5t 1A shol i) tiehs of B A Al2Fsh=A]

ot 1 @7} 9t

upo| {3t oS Al&Fs7] Aol ohol i A E Qo] HFE o A #|5kaL uto]
B FHF TN ofB A AWEAE shaof Thek. ol FolA| kg ol
U5 LA A o)1 2pA|gE AFeto] 7] wjEof www.pythonlearn.comE FZ 5=
AL ottt 9ot 71 E 4] A AE] Aol A A 2|5 A s)sh= U8 2HA)
S Ax]d el b obH & A stof A sttt A7t U}—rﬂﬂi’ Ejnjdo]
U} $15.9 W eo] A32o] A pythons £Fol 3 o] 57, mho]d ole] a7}
el e H R E g g AAStal th -2 Zlo] afof FefZit.

Python 2.6.1 (r261:67515, Jun 24 2010, 21:47:49)

[GCC 4.2.1 (Apple Inc. build 5646)] on darwin

Type "help", "copyright", "credits" or "license" for more information.
>>>

Ihttp://xked.com/231/
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5. mpold 3} o 5}5}7]

wol 4 QlE|LelE s »> HETEES Fos
olflo] RSl UASE g7t
_"

mol' |E

EE 1 4
T A= L4Zﬂ" %B—FE;
A2 diekE te 07 HA oA g2 A2 mhold /loj= o
Wotn oA sto] W} thstsl 7] o= Aol

o1 5o, ojelitol g eat ol do] Bolif £ 27k @ 47} gl
1A 95 @A} A el Wol PAo] AR P AFun
ete A= u) AHg ot 2here B Abg o) B

o] %
]

>>> I come in peace, please take me to your leader
File "<stdin>", line 1
I come in peace, please take me to your leader

A

SyntaxError: invalid syntax

>>>

2 Ee A A o 27 EE gE A4S WA deutd, 844 AT o
HES For Hay, Jog Hizy, B9 & 7Y H}Hﬂ%f‘,; TEo] Yoz
< % st

& FAE 7L 35 0% 5 o] o) SA2 g b3 9h Thet 2o e
7] Bto] i gheta 751X

>>> print 'Hello world!'
Hello world!

24 ol Itk o4 FH ARUACIAE o]ojZ 4 ¢S Ao Balt

>>> print 'You must be the legendary god that comes from the sky'
You must be the legendary god that comes from the sky
>>> print 'We have been waiting for you for a long time'
We have been waiting for you for a long time
>>> print 'Our legend says you will be very tasty with mustard'
Our legend says you will be very tasty with mustard
>>> print 'We will have a feast tonight unless you say
File "<stdin>", line 1
print 'We will have a feast tonight unless you say

A

SyntaxError: EOL while scanning string literal

ol st A B9t W FHE|Th} of efi2o] wol i o2 ot A
A A% A e sto] o] thAl H ol Holl A At

o] Al wo| M- EH LS E4dotal 7 ot mho] Wit oAb A TS S uff A

83t FR(yna0 e o8 AL S e & 4 sl sfole e U o)

I (Intelligent)5}c}. X 2712 of 9 22 2} A} o 2 A4 3F L2 (syntax)S
s e

olejito] che Aol 44T B2 1AL ATk AL sjoly

S T2 gola F3F UH7H7~1]§ A}g5ke] tiakst 70 E
ot Z=IHS v 1%&*1}7%112}7} ol g A MaPE]oj A oF sh=A] &

AHgote
01

AA
P



=]

A1# 9 =2 39S v Yof 51=7}?

4pajo] stololch. th B o] AAA T B Z2 e o EA Y
wfo] {02 of el o] AT L2 T E ol §ak Ag Aot skt =

utold QlE L] e ef ARA tioks 7] Zoll, mhold |4 o] AFA oA "

o} IE___}?—)_‘I 74]}‘1]_9-"2 U]-O‘I_I_ Zi;f:'_»c:)j_ ]:ﬂ-tﬂh___ O}O]—OF O}t"

>>> good-bye

Traceback (most recent call last):
File "<stdin>", line 1, in <module>

NameError: name 'good' is not defined

>>> if you don't mind, I need to leave
File "<stdin>", line 1
if you don't mind, I need to leave

N

SyntaxError: invalid syntax
>>> quit ()

) Ag T AEE e 0F WAAE g FHA LFE tEd)
ol if7} cflofolo] 7] wEe] nho] HL o] ofofol S BT Wr} ThE AL ek
ThI AZSHAI R, A FRo] FRPThT Bk 955 Wol Wik,

uto] o] "ehg 5] AL E Eoh= 2HhE A2 JEHEE »> TR E
A quit)E 4

=

A6d HAEEo]: A= E e} Hupd

o] -2 iAoz A3 Aol Y1l & -k AL, HFEHE ¢l AT &4
9% % 11915 Sto] @M (High-level) 10]0]}. T2 so] @ Slo]o]i= 2pu},
C++, PHP, ], o] 2], H, ZPHIAF HE 5 thp7} A3 of §lot. A4 stE
Ao FLdA G2 (CPUYH of| A = stol g ol & 7k o|ofishA] Xt

ZorA 2] A 2] = 2-2] 7} 7] Al ©] (machine-language) 2 5 2= ¢l ojqt o] 5| gtct.
S ol )% (Hekshn £213] 2Hgstlels o] % AR SikshA 1w 03}
125 FAE]7] gjZolt.

01010001110100100101010000001111
11100110000011101010010101101101

R

5oz 03} 125 5of 91| Yo 7| Aels} 2ee) HolA, TR v
Sgsha ool Mt B4 o]y, e A oS A2e] T2 1euiEro] 7]
o]z ATk 2= Qitt. thAle||, =2 T} mho| M} ApHEAT HE ZHe &)
ke Odoii Egi ity —/F A t}oFst ¥4l 7] (translator)S FHS9jth. o] #stH
= 22 8S SA Ao s AA| Adfo] 7hstt 7| Ao =

N

ol . O, M, Ho
[yt
'

rot g

x

7 Aole 53 ARE SHEgolo] FeIgls] the] 7| Aol HhE G419 o
ofoll= o] Al(portable)=|7] Stk sto] Al Qlojz A4 m2 Y



6. AEgol: Jelmalels} Atz 9

=

5 7hA) WA 02 o7 F0] AFEE ol4lo] btk ¢ WML AR §
Egloje] 2| 7] 41012 A7t (recompile)sHs Aol THE WL 2L
ShEgole] BHe thE Qe L] 62 o] §5H Zlo| T

m2ae dof Myl QuH o Foh MRt ick () AHZelH )
Auta e

AT Z2Idwrt ZEE 24T ff 22 IEE A, 24T

et

sl 5150] Q¥ Lo AL§E ZlolY mholdlolA] 7] olst & Wegict.
Ak o] 2 b gL 7|04 7]
gick. olelgt B 0 2 A ke AEFHE BH 02 ALGEE EA(labe) S

¥ 4~(variable)2} 1! St

>>> x = 6

>>> print x

6

>>>y = x * 7
>>> print y
42

>>>

g71 cllAol A ool gk 6 & 7|5kl A7t 2l xE ARESte] Lol
e 7HH 2 RS 3l print o efo] S ARg-She] mholdo] & 7] skl Qle
A5 At 29Al xE 79 T2 kAl A2 H yoll e 3o
et 22al yoll dA F<& ol A A=A S = sketal mtolof|A| 2] A]

ghet.

313 9 shol 4ol B Fol S YRSk AR, 9 PP RIH Y E A=}
% A9 PR AED > YRS sl He 20 R JUH BHOR
Al Wad kel dol 1 ojngl A2 43 BHEL Re @ get
o= A4t

S04 2 AH Y shol Wz} Qe & e| o] theks F e Ao Qe nag
o ggolc}. Autede sl Sa5}7] SaiAE WA g mE 132wl sht
o T, sto] 8 AATES s| Aol Mot 1S AX 2, nixero
5ol AAE 52 weke 74 o) 2 shele] ghirt.

I

AEes  AgTTY,  AWsT  JlAel  mead st
".exe"(executable), S-2 ".dIl"(dynamically loadable library)]-& Q

Atk g E2e vl E S o= Adutd-S ou|st= 54 A= gl

E A7) o)A Aantele a7 5, theal o] 98 4 gl & 74T
47312 shArol A gl g
~"?ELF AMANANRMNQ@NE@MNQMRMNEMNRMEMN@MBMRNCMEMANRMNRMNR\xa0\x82

@~@~@
"D HAN@MNENE\XI0MN]NRNENENENQRNA4ANE NRAGNR (MESNR!INRNENR
"@MR4MRMRMR4\x807D"H4\x80"D"H\xe0"@ e C\xe0"R"R"R"E
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AAAAA

T AN@ @ T\x81"D"H"T\x81"D"H"S
~"AMN@M@M@"A\"D"HQVhT\x83"D"H\xe8

AAAAAAAAAAA

ZIAAE S1a e A2 A ot 18 1C‘Jrlﬂr0l’>‘1 Z-2 sto] #HHl doj=
I B

A5 L2OE 7| Ao 2 Al Welslat AExe et Axtadast olck
= 7L 57 ok,

Huopd= e}, T HE =25he of Ao, xhold e ey Ao o
A oF7t FFaHok ftet. F& do] 2 AAH A7 AupdH o] 2 ZA E
=717 “python™& Bt 5HA 2 f, FesiHA & do] Lojuh=2a7

uto] 4 QIE| L2fEf= o] i do] “C7= 24 = At} mholid QI g 4
Al A FEE HEH, www.python.org HALO|E o] 714 of 2o HFAl o 72
AR S QI 44T ES Bh1g 4 it 1o, Sfol 1AL B2 1
oIt} 14012 utals]o] QlolA Tol g ofel 2o AFee] A (5L
el A7) A0S O] A1 Ber o2 W sl 2
Ao} SE ARG oleln AFE o] BAbst Ao] Batsick RS A AH
oA mtold AP7Het 71 Aol L= uhd o ‘3}‘:475}% olFe U=

C:\Python27\python.exe

A7) Ao e afoll 2ol 5] i A o B o
1golct. sz, W2 A&l ol AZ-e W vz Hat Aol tgol
g e,

o

o]

kT

rol

A74d =233 ZA5H]

st Il melelel] BYolS eold sh Ale sfold 7.9 715-E o
& o Fo| 24T BAE ShFort] Aok otk

A]
n2 7S 2T, Bl AE WY 7| E ALLS)A AT YE(seript) 2 B2 1}
Lol o] ek Adett. g =, vhold 23 HE A= py7t Hrt

=
AAHEES A7 fIsiA, stold JIH Lo ol o] 5= HAEM.
A (xS @Al python hello.pyE AHSH =W v 22 2

csev$ cat hello.py
print 'Hello world!'
csev$ python hello.py
Hello world!

csevs$

"csev$ S LA AE] WE o] TE T E 0], “cat hello.py’= LS &35}
-%%%ﬂﬂ@z&z%%%ﬂ1%ﬂmmw%qm°ﬂ@]§aaa%@
Folduot

OlE|HEH W oA ufo]



8. Iz o] Rajols}? 11

o A|g HAe Shol il L 1S Butx]7] 919 quit)S AT B et ¢l
ol WUt Aol A £ATES 92 v, 3k B7HA] 9 =
2502 wol o] FRFHUH

FEREEREEREL DR
HZ

= 2 73 (Program)©] 74 2 2el Aol &
25 Qleio] mold 2ol Agtoltt. 714 7kt hello.py A3
otk 550 2z o] S48 4 e
ofu]of 4 wol 4l XLz o] Bt

127398 oldfeh 71 41¢ e TR o] sjdete 1 RS0l 7 BA
2 94 AR A, 1 2AE Bolrbe me 198 SH RE Aot
oS Sol, ol Ao AN E Qo] oA 714 245 ALEH Trolo] T4

P13 24 AR QAFE Stk AZIe) BAIT Ho] AR AA g
5 elol ] /1 89 Tl ool G419 ol ¥ Al o

b R S i

& S°1 A-52Hcan)2} Fd (clown)o]l Tt T BJAE A, 71 Eol e
= Tof7hFolols gl Ugt=A] Ao Al .

the clown ran after the car and the car ran into the tent
and the tent fell down on the clown and the car

T A, B R g AES BIA FY .
2] 42110 2 Tol Al AT folHE Mgl T2 188 2t 2|

=
O F2 &4 oln] HlAE mplof| A 7H 245 1o = ol & ot = e
SF g 73S s dralich A 217t A1 2, A 7HA] Gk vl 2 AFS-S &
w2 U] e ofele] 21 ° 4 9l

name = raw_input ('Enter file:")
handle = open(name, 'r')

text = handle.read()

words = text.split()

counts = dict ()

for word in words:
counts[word] = counts.get (word,0) + 1

bigcount = None
bigword = None
for word,count in counts.items():
if bigcount is None or count > bigcount:
bigword = word
bigcount = count

print bigword, bigcount
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A7l Z2OHG S-S I oS TR B A E gtk 1073 - A 5z
Mol L 19E B M-S B9 @ Aolrt A2 ol ABE T AL
A=A @e6] A7) T2 IS AFESH HH, T2 1 o] et Aol &
Sh} B2 219 & 29 4 9= AR Zolek. el =S eol

I35 A words.py oL 2 #ASFal A2 SFAL http://www.pythonlearn.
com/code/ oA A FEE the-Htop ASi5HH FH ot

wo] 13} nhol 4l Qloj7h of @A of el (A1-§ 43} ARHLE Te)Atolo] A
N4 A8 £55] SAGL YEAS RolF 22 ATk AFE o
IS AT I ALY Al TE0| Slol 87 WY ¢S, T2
IS $7h FARL S Gl Alo] sholdolch. LA S+ so]H}
2 A ESA 4T Tol g FaA Az oAFLE T,

A9d Z2aFPdeAs

ohe @Al AA A wol 4 of§l, BYTE, Bk TE, AEe] Faof oA ot
8 Aot} ol o] elst odarol] oA HE Aol %, $-85 LIS
2443517] 134 Toldl o] ofarg oW 7] 2R 85T o],

n2 e 2] YollA Agste Hd A<l 5H9) ElE (low-level) TE 0]
2 7}2] Qltt. ool T2 IS QFiA ThEo Hthy] Bt 7)Aol R of
o] & (high-level) 100 o] 27|7}2] RE Aojo = FEH Alg}o| 7] & 5}r}.

Yl B B2 AN EOIEE T et 2R ol 98 &
% 9131, ko] S} GPS 22 A Aol A o] 12 §Jelure Sz 9le. A1)
S S oA 3G Bt AL el A ol 2
3 lole.

29 shvle] 223 AVGE FAF AL o] ARt e ot
F3AAL B2 ES 9lo] Au]7 2 A of Hlo]E YWt

J5 Ao B o o Al

mlo
re

i
2
1]
Ogll',
>~
H
i
m
=
%
¥
i,
)

YR ksl SR, A et Als otk s 288 e el B
ThE ohe] ool o4 a7 ek weh 2 At Z2 IS AAsHs e
<] grE Zolct.



10. T2 7o) AR W? 13

A10d zZzHo] FEEA?

& solla} ato] A Zulgtol, vt FES WEsHA ZAHA o4}
A Slof gtk 2hL Apo] B Ak ofejHo] st L2 TS Ho] o]

So{ttE T 27]0f| £7]5HA =t

21 ol X2 Ienli wo o] o Re] thalAt A HA) gRethy
AZFgiet. sfol o] LE AlgHe Folshs 2 2|5, sol e AQ1A.0 2yt
AFRFES o, Bie g Ak let. ol el AR Qla)A] Tho] i of gl R
o] YulsA| 2 L2 IS ok "A Bhx] SR a ek A Hste] 1

& 20

>>> primt 'Hello world!'
File "<stdin>", line 1
primt 'Hello world!'

A

SyntaxError: invalid syntax
>>> primt 'Hello world'
File "<stdin>", line 1
primt 'Hello world'

N

SyntaxError: invalid syntax
>>> I hate you Python!
File "<stdin>", line 1
I hate you Python!

A

SyntaxError: invalid syntax
>>> if you come out of there, I would teach you a lesson
File "<stdin>", line 1
if you come out of there, I would teach you a lesson

A

SyntaxError: invalid syntax
>>>

sho] 3} ThEutof 918
a2 g Yt of o7 ]
5 o7} A8 B AL ma A g
oh e AL % o] B ojz|io]

oy},

so] #-2 ol Wl A ZJo}| 9} Hoteh. WA 2 of el i-S At Zoty]
o} mp7hA| 2 W gojt ofsfste], £ HA(> e LERE)O 2 ol R
o] mho] #lo] o] sk 917HE Wat7]ghe: 7] ket wol o] “SyntaxError:
invalid syntax™2 ol wli, nhx] 7oA/t WelE BERA "R} was
A A Zed .. el WAL ofsfaha] Rabflela, thA] We] A9
(>>)" Wk 2T k.

ofelito] 2H4er L2 ago] A f-8AL BRHYl whet 3744 )
@59t AL,

& © Z(Syntax Error): AHA ufF2]= 058 312|7] 7}
@ F nholl BYo] U] oH=THE AL ofnjgitt. ¥

o o

ek 72
e FROR
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7} S 52 Fot B8 9171 5 ezt AR, Thol o] AAsH
57 1 olH m2 g BEolA ARG S 9] o] ol

o] AAIsk= 3 e OM gt 7 2L AmE 1 g7t oich watbs] L&
Q72 mto|fo] 2 ste W FA= L{FE NAY] AT AFHe R
ofm| 7} 1t

1=9] © F(Logic Error): 2] 059 9 X203 TEL ghshAq 9
o] Aol =40) A7} SlAAL S BAol A2 el WA 257}
S Zo|et. i8] 9.7 o & Bl "Bl g2 vhA T, 7h

=
o ¥aL, Aoz dof7bA, &

olu] 27 @ F(Semantic Error): QU272 o7 JIR=220 2 G
UE A2 Z2 DU FREO YUY T o
7} Slet. e I9e sl AEelAe ofsito] SEgl B
YA Raih e o2 ofelio] Ao R Sh G el ET
ULE . A AEA EZ’T%E% , Y& 0= Fof 1.6km & 71 ¢
o] W Aol Aol G auick A7} e o] Ashw A% 5
ol Qlal sizto 2 Aoj7bal Qled A Hae 4 it HsE o
Yot 229 of g2 ”—zroioﬂfﬂ AZ%ox 52 QEZROFE =70
b, 11 9= TERt = e SHA] wheba ZEaL, it = 7| 7HA]
e, Y& 0% Fof 1.6km 2| of| =R A7} okl o7, 12 of
=2 m|etel], W7t A Qs A FREAH SR S, £XA
AtstR|qE F 2] = 2] o2 ou|E A @ /7 Q| 2t ek Aol

chA] @9 91 Al 50| 0Fol dishA, stol e B ol Fo] R AL
548 257 944 242 o

A11d stgozooqHy

38 glo] 7PN 48] WSl 2 o 97 T 715E Bak gl
WolE AL e o), AL P FF UL AL BAE op ok ket of
Qo] 4 e B0 GAY N /o] 275, B EThe 2 §A7)
Lol 5.6 ol Al Wrh Fol2 e AU e 2E2E A2 Qof2
Apagatid] B o] Ak

wol -2 el e 4 =S ohg Bael AN BE Y2 AFAL. 514
B AEE Aol 5ot A3} s HA & AL A LA 7174 Tho] 4
2 E4oka ol askr1 74 Algbe] Atk 2 T (Big Picture)& o] i 21
22452 HOlSHe Fobo], 2 19 B 4 S o] F4|S WEshL, E o}

l"

Al Aot A o] A e Qi o] A2 SAF AR o R Ko 2
e Az i o2 AR v o2 B WAl E 285t A

Bt/ G S5 Sl B 98 S ek 2AH0l L A4
3 12 ) olsfeld 9 Mg AL /hA) YomA mE ey o]
of(Why)oll a4 o & olshg = ek ool A vl A thAl 2R st
AL EAE A BUA AF FFEo|e} ol AW o] e FAZ SohA A

o e A saAths 218 S Hloltt

%
m&“
-l>



12. LojApA 15

A1

QA A2 Ao B2 e ¢lolg e o) A2 5L AL
ul 2w

= = uhd] AR 5
2 Zhoh 1 519 A o} B The 221 ES UERA A7 A3 441
" g7t of 5t 7 %ezko] ik

rol

1o e

wheF of @ o] —1% o] dstH, WAL S globA ke she 2l 2 ofn)t

STt Al 138, WRhe Aha, 1HAe 9 o Agrolu ot oAl EA1E

@%6}1 B2 78 0] AR AT £0 2 BohohA thA) AEane,
@iz o] iﬂoﬂ Qe D2 Y NS A7 =9, Fo]A Azte|E A

AL St A 47 E Aloln. T A gestA 2R
i

2 7S 4 4
el Aol AT S FAA whE 7L ek

A12d gl

H1(bug): T2 JH 0=

92 2% A] (central processing unit, CPU): 7AFE 2] A%}, ZHAsh 127
A2 Aok B, "CPU" 5.8 w2 A Aeky RET.

ot (compile): Lol A3PS IsiA stoled Aoz 24dd eIl
2 doj= it

sto] & <1 o](high-level language): Atgo] 11l 27| HA AAH o] W it
7o mz ey oo

olE]HE] H W = (interactive mode): T= I Eo| A g ojL} EHAS gto]d
Sto 2 4] moldl IE| L2l El S AFE B 4]

of| 4 gtth(interpret): Sto|d|H dojz2 2HJH 2 =2 St o) TH=4] H
ERRECE

2944 < oj(low-level language): HFE|7} AYst7] £ A
] Ao, 7| Alo] ZE”, "ol &Y doj”E BT

71A19] ZE(machine code): T 2] oA vtz APE 4 = 71
wro ~zxoloojg ¥ A /\_LLE o]

rid
l =
LJ
R

Z7]9JA 2] (main memory): X2 733} g|o]E]E A& A 77 U
F7) A ofl A7 A E = AR

s} (parsing): L2 1L PASL T TREH F2E RATI
o414 (portability): st olte] AFEol 4D 5 Q= 2] 54

& E(print statement): o] QIE| T E]7} 3tHo|| 3t ST 4= A T
CEYYEE

A5 2 (problem solving:) A& &1L, B2 24l @< £H5H= 1A

~
= 2 73 (program:) 70| 4(Computation)& HAI3H= B o] 15t
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L EZLE(prompt): T2 10| HNZ]E S5t ARGAF Z2 1o Y
S5 A W .

12 7]%3% (secondary memory): 7|7} UZkS W= HuE s|olety o
2T AP AYa dWH 08 Fo| 4G R} St Lok

USBO] Z&4] Wi e|y tjA T Edto]H 7} of 7] o] &3t}
Olu] £ (semantics): T2 712 0] o]n]

QJu] 23 Q F(semantic error): T2 M7} O3t A} thE PFS St
nZ2gH e

[El

A A E(source code): ofold Qloj72 V|eH T2 74
A1E das
Exercise 1.1 FE R27|9AA] 7|52 FAAY7?

a) T2 WO = ALty 223 Ayttt
b) JEIU-E ol Aoflo|x]& B2

) SH17) B I HHE AT AT
&) A8 AR g RS e,
Exercise 1.2 T2 ]38 Hgjo]

Exercise 1.3 7o}

A1
L
rO
An
[E

Exercise 1.4 7]4|0] == 0% ol A7}

a) Tho| Q1E 2 E

b) 7| HE

) ol £2AFE upd
d) $1E Z2A]4 FA]

Exercise 1.5 Th3 I Eof| A Z5-E -2 AiolA Q.

>>> primt 'Hello world!'
File "<stdin>", line 1
primt 'Hello world!'

A

SyntaxError: invalid syntax
>>>

Exercise 1.6 T sto]i L2 1lo] Hee Fof, W "X"= offofl A%
Y72
x =123

a) TG A28
b) FH| &2
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43
x + 1
print x

X

X

a) 43
b) 44

ox+1

d) @5, ffetH x = x + 1 & 4518 0 & Br}5s)t),

Exercise 1.8 At2 9] o] 57915 A2 AHEste] th 222 A sHAl
2. () FFAHZA1 () FrlRe, Q) HEH R, 4) AFFA] (5) =HZ=

ol & S0l FYA Aol 43t Algre] & 29 ol JU7p

Exercise 1.9 1= @ 5("Syntax Error"):= o] 27 2 H Y7}
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W, A 2], E7(Statement)

A13d  ZF(Value)d} =3 (Type)

F(Value)2 B2t} =214 T2 o] thf = 7P 7]E o] B thjo
)27 A A E Zhe 1,2 T18]31 "Hello, World! ' o]th

—_

o},

A7) Z2he o2 A (Type)of] £5H=4), 2= A<, 'Hello,World!' =
A} (String)of] £51=0], &2 (Letter) S U H 2] A (sequence)] FE| 2 F] o]
o B oleta St 2§55 2] 16, a0t Q1 el

BAAE 8% 4 9tk

rlr %0 M

print #2 Aok A 4= Tt python P& AdYste] QIE L2H
£ FEA7IA

python
>>> print 4
4

glo] of® §Qlx) B4l BTt Qe el 7} e 2t

>>> type ('Hello, World!")
<type 'str'>
>>> type(17)
<type 'int'>

S22 oA, stringsL str PAlo]al, F4= int FAolt}. thA FHSA| =
OF Ak, 454 7H SAH= float ogéJO]E‘r. st o5 A gL

H Ao 37| wZolth

>>> type (3.2)
<type 'float'>

177, '3.2" Z2 g2 ol BN A Y HoA A A A Y 8wl

#o] glek,



20 A 2 & W4, 1d A, B2 (Statement)

>>> type('17")
<type 'str'>
>>> type('3.2")
<type 'str'>

177, '3.2" 2 Bxpgolr}.

1,000,000 AH ofF & A5 AT ujj, AlAte] S=Aatct F0k()E AH8-st
a1 AlS Aol shA| g, mro] Mo A A oA A4E Tk 22 oty At
27 0 2= @%‘ﬂq.

™ dT1i—

>>> print 1,000,000
100

st wold Aal Ambe $e)7h At Ao] ohe. Toldel A
1,000,000 & BUHCHE FEE F52 A2gC) makA Apo] Apo] Zug
Lﬂcﬂ Eﬂoﬂt}

o] AL} ol 2ol A& AHalA He ou| 22 @ F(semantic error)th. T
7} olle] w4l glo] Aol Hj A, il Erighty” 25-& sH= A& ok,

Al 273&d wW4=(Variable)

2299 dolo] 44 est 7% £ shbs WsE T 4 g 2ol
t}. W4x(Variable)= 312 3% 5H= o|2o]t}.

o] 9} & (Assignment statement)= A|2-& HLE AHAISHY G HSo Oy
gt

>>> message = 'And now for something completely different'

>>> n = 17
>>> pi = 3.1415926535897931

L A7HA 9 ARelg Bofzek 3 WA o ol Al nessage W
of BALS AR T WA of Al W noll 4 172 AT Al A
Wl 1 2ARLS IRt

W% ke 2517 9181 print S ALG AL,

>>> print n
17

>>> print pi
3.14159265359

¥4 ARG ype) WA HEote gl AR Gl

>>> type (message)
<type 'str'>

>>> type (n)

<type 'int'>

>>> type (pi)
<type 'float'>



ol

4= (Variable name)¥} o] 2Fo](keywords) 21

2

334 w4 (Variable name)i} o 2Fo](keywords)

A2 2230l olvlg WARE s 2R IArl Wkt
L o] o BAHE gt

Me ool 2 & ok WaTe BAe SAE mee 4 AT, B4
= HagS AlESof ettt A e gl AtE ARl HAT AwATRE
A& A2Fohe Ak 2 AZboltt. (of &ff ZLe1x] B A & Aoloh)

H =g of W= (underscore character, _)0] 5914 4= Tt £5 my_name -2
airspeed_of_unladen_swallow *q Y& of 2] oo} 0P7Jﬂ AFE =T 31"‘
Be WER AASIA 2T 4 AR E’rE AMEAZE ARG Bhol B el E
A1 A 97} ok by, uEA O WER AZSHE MAE-S wait.
W% BE Agel) 24517 2ok, T2 057k dageh

>>> T6trombones = 'big parade'

SyntaxError: invalid syntax

>>> more@ = 1000000

SyntaxError: invalid syntax

>>> class = 'Advanced Theoretical Zymurgy'
SyntaxError: invalid syntax

76trombones H4THLE B2ty A|ZFSER] Foba] A HoER] Ot more@-& E4~
2} (08 M4 EohA HsHA STk A, class WAHE Hoh
25l A7

28 0.5 o9& class7} ao] o] dfoyol
B2} oletol & ALgatel T2 1w P28 1)

OB AGT 4G

ato] el = 317] 7] =17} o efol & ofm] ARg-Fef gl

%] shupety grsl ek e el
oFst7] lehA A8, W41

and del from not while

as elif global or with

assert else if pass yield

break except import print

class exec in raise

continue finally is return

def for lambda try

71 defol 52 Fryol Bal & 7HAA thy i 42 Zlojrt. whef ¢l
ZH7F A F st dis) 232 sHAR o|fE RE2x -9, defo]
= 2o Wro] 9lix] ls) A a

A48 FEA(Statement)
2 (statement)-> T-o] 44 Q1B L2 B 7} AP ot= I E Tt AF7}HA] print,
assignment & 70| £ Am g5

IPython 3.0 o] A exec & T 0|4} of 2o} 7} of 2|7k, nonlocal 2 o %13] o oot}




JHUED REAq BAL gelsiul, e s £4S Agst, wop
22 Alo] il e swe] ZEgL T}

AIYEL BE oj2E0) g0 THPUT st ol4be] Fao] glrtw
~EFo|EWESL AR E w4 A7 ghe] shbH Lhebec.

A58 AAFAHOperator)Q} 1] A XA Operands)
A AFAH(Operators)= G4l 24l 7H-2 A AHComputation)-S T & st= EHT 7|
S o]t} AAlap = %54 g,to 1] Ak} operands) 2}l g Tt

cheo] o AOIA BEol, +, -, %, /, +* A G4 WAL, B4, LheAl, A%
5 Sag,

20432 hour-1 hour*60+minute minute/60 5%*2 (5+9) * (15-7)
LAl A4 A= of g2o] 7|diskes A& 35t o= & lsU T
>>> minute = 59

>>> minute/60
0

minute ZH-2 59, HE 592 600 & L9 0 ] Al9]] 0.98333 QL] T}. o] & o] 7}
HPSHE ol f mhol o] &4 ofsh M e AP S 5] iRt

= A AL Bol W, ATE FEYU T BF 25 AL A%
X }
=

8 o]5HE AR, 14 o Ao1A] A4 ola) Zehed 0 o] BTk
57 ol sol WL BE A5
7

wio 5 o) WA 5 St B
2z

L}TI?}ﬂ Molppas §f§}31 7ﬂjqﬂE; He A

T o Zhol Hth.

>>> minute/60.0
0.98333333333333328

mto]d 3.0 o A o] YAl gt AfF Yt wold 3.0 of = AR Akt /e A



6. T H Al (Expression) 23

Al 6434 RFEHAR(Expression)

FE @4 (expression) g, W, A4 2ohU . gl A2 B4 )AL,
e Fdoith. mebA o ZAANL BE sttt (A5 x= Ao of|
grol = itar 7 ettt

17

X
x + 17

AEHE]H RToA &
ate)o}1! FH-2 FA| ST}

& rE

SR AT HEAL BEA A ol @ Aw SaPetAL gt 24

A748 AR AL 24459 (Order of Operations)

1l olae] QUARA7E BRG] ST o, kA B A SAee] 72

(rules of precedence)©f| whZr}. =51 ALF2}o]| T S| A u_}o] o A4 T2
5915k B2t} o] =R PEMDASE 7] ¢lal7] %2 whjolct.

o IS (Parentheses)= 7} =2 49|12 712 11 o] 2] R o] Yst= 4=9]of gt

H AYD o Abgete Bouie] Ao] WA ARE7] e 2 ¢ (3-1)

S 47F Ol (1+41) ** (5-2) & 80|th. HEE ARSIl B4 S FY

7] A 1L AFRSH7] % SHTh (minute * 100) / 60 = ATHEA

7h Aol Fde FA AR 7= ol A e R ¥ F

* A4 (Exponentiation)©] 502 £ AEAE 7tk ZEA
2**1+1+& 47} of g} 30] 11, 3x1**3%= 270] off 1l 30|t}

o FAl(Multiplication)a} U4l (Division)-& 525t @ A~ 7} 2| qF
SIAll(Addition), "8 A1l (Substraction) X T} —‘;—3 —?— 2912 77t} Gl T JJ_
WAL Zhe A S AL E Tt 2#3-13% 47} of 11 50111, 6+4/2

L 57} ofLjef 8o},
C e A £98 2 ARE Ao qRE egmon AgHt
5-3-1 @AL 30] of] 7 10]ck. kst 5-30] WA A7 LA 2

oA 15 wh7] wjZoltt.

o] ot A 2 Aite] 8 E & R, F MR e
=
=



24 A 2 & W4, 1d A, B2 (Statement)

A 84d YUz AAHZ} (Modulus Operator)

U z] AAHAH(modulus operator)= %o AFESHH, AHA o] AXAE F
WA 3] QA LR o helR] gho] A4 ek, sl Mol A Lhulx] GiAbab
HAE 7|55t T2 ThE Ao FUstet.

>>> quotient =7 / 3
>>> print quotient

2

>>> remainder = 7 % 3
>>> print remainder

1

£ 308 gl Fo] 27} 5|1 A7} 10] fk.

U2 QA7 EHES faTith dE Sol % 248 e 232 s
A=A =R S G 5 T x 5 y 4ol 0 o= 9, x5 v & Uaw & %
ESH AP 7P @ B £AE Refoh=tlE AHEE AlE S0l x % 10
L x71 10231501 AL 71 o 2X f;qg WopH 4~ 9171 EQlGtHFA O 2 ¢
1002 7P Q 8% 27] 52+ Bold S glrk.

A9d FEAEYE 4R (String Operator)

+ Qe ZAE e FASHA|RE 46t 1 Fsh= B2 oty ti4lef
AL B £ ‘:‘Ol%?‘; (concatenatlon) = TS a5 S0l

>>> first = 10

>>> second = 15

>>> print first+second
25

>>> first = '100"'

>>> second = '150'
>>> print first + second
100150

A7) =230 E22 100150 ot}

A1 AEAANAA geizh 2]

W2 7R CE BolA AFEAZRE Mo dat 2 Aehwn 42 ujt
Qltt. 7]1‘%_53%1:',—1-3 2 Zke W= raw_input ©]2h= YAk (built-in) %HF‘; i
SN AZTT A2 Bt ST, ol BE AE W A8}
271 9lEst7|E 7oA AFR AT Return (2]81) %% Enter (UE) 7]&
FEA HH L2 8o Al ARYE AL, raw_input> AREAZE AR A=
AP = vheket)

Suol 41 3,001 4] 942} T4 input O W k.



11. 4 25

>>> input = raw_input ()

Some silly stuff

>>> print input

Some silly stuff

A 2t2 XE olE vh7] Mo T2 T Eof| A AFR27T o' ZHE dEsfjof 5=

H 1 -

A JHE AFohe Ak T2 Aot dES Y] fo A4 "HAE o,

>>> name = raw_input ('What is your name?\n')
What is your name?

Chuck

>>> print name

Chuck

L2 0 E O] Zof \n L 7P (newline)-L o]t} /HL =L HIRLA 5l E
T A o] o] wlZoll AREAF o] EIE Wof| ZEH

IFoF AL 45 J 7] E HFTE, int () S8 AFSSle] BHREE] =
TS A4 (int) B A=Y L Wk

d

>>> prompt = 'What...is the airspeed velocity of an unladen swallow?\n'
>>> speed = raw_input (prompt)

What...is the airspeed velocity of an unladen swallow?

17

>>> int (speed)

17

>>> int (speed) + 5

22

= s o =
SHAEE, ALgAP} 57 RARdo] ofd THE 212 sk S 057t 3y
et

>>> speed = raw_input (prompt)

What...is the airspeed velocity of an unladen swallow?

What do you mean, an African or a European swallow?

>>> int (speed)
ValueError: invalid literal for int()

usol old T/ &FE B R Hile Zlelo

Aud 74

Z2 o] AR B of whet 7HsA
guage)= FEOI1L L= AHEL ¢17] o F

317] ol gt

34
A2 of $AsH=A] o]

ol o]#2 Z2Io] F5 =28 AAolR RIS LES Ho}
e A2 F2 Aot o]d ES F4(Comments)o|2til 3111 7|92
s



26 A 2 & W4, 1d A, B2 (Statement)

t Zast AZtE HUEZ At

percentage = (minute * 100) / 60

A7) Al 0] A%, 54 A7 dBolth. 24 e o] W Ho] $& S
o]r,].

M .

percentage = (minute * 100) / 60 t Zost AZtE MUEZ At

v =5 # assign 5 to v
el FHL o g 588 HRIt ek
v =25 # velocity in meters/second

oS U TREAITE, AU A 7 g2 Y]

o 2
ofefe BT H@A 0] B 4 k. TehA 45 TA trade-off) 7k EATILE

MSE 0|8 At Bl 4L A7) 1 of<Fol S wstr|ut strhd, MoolE
2 AT 4 G FHO| B A9 57 ZATTE A gof o] 2A B2 A
gZo] 938 L2 IS 9t Altolit B2 TS A4k A Bl
£ Z % 9tk o2 Sol, b o] M) mE 1L 7 mz o] I s
She BN 5 ST, of e io] Al o|sfshtli W Aol o] ik,
a = 35.0

b =12.50

c=a*hb

print c

hours = 35.0

rate = 12.50
pay = hours * rate
print pay

x1g3z9ahd = 35.0

x1g3z9afd = 12.50

x1g3p9afd = x1g3z9%ahd * x1g3z9%afd
print x1g3pYafd

whol 4l QIE| Lelel = A7) 37} Z2 IS FoeiA] 5 U5 vkt A, A

Fe o5 2 IAL w2 w1 ojsfFich. e s1g W) T A
2.5 1319] SIS ol LS 2} ol 2 HoIE 7L A E Aol
Pl A, L2 e o] Y2 Wedshs WAE L A7) Tl



BT HETHE 93175 HE-E("mnemonic variable name")©]2}¢
7] &2 o] o] "mnemonic" & 7] & FerhE ot 9
BAAZ=2] 719 617] A 517] YA AAshr] 2 A& A gt

B 7]ofelr] B MAHe 2 s
skl AgSo] 57 geh. husta 31 el w4 ek elofol 7]
ofetx) 2o}, Whgol mufE R M&aole upx] QurH R Agehe

AoAH Holi 2 Hey Mg ad HolA] ¢b7] wEolt

old Hlo& & o
ARG, T FET} RolS oluleti=x] 47| Qa4 HES ZolHA.

S
ol
el
rr
i)
o
|
e
I
kU
o |
il
2
_EL
s
>
K
re
S
1
I=]
il
2
_EL
o7

for word in words:
print word

5910] Aojukar gl AL7I for, word, in 55 o= Eo] o ool g7ty W4
e 7ol molfe 7R 02 Golo] HYL ol et 28 mz 1E
B o] 232 5127} o] o] Aot FeAshobat sHox] Deli, o] i s
mz e Aol ofg Z1Q1x] Bxkshe) 1S Sk

b o BEL 9l0) TG SUsht

for slice in pizza:
print slice

SEAIRE, 2Hd et =2 o] HloH & ¢l il tlofEof 3l @olE H=rhd I}
(pizza) OF D|Zf22f (slice) 2 AAFoH7] F2 W o] ofHH. o] A& MY
o7 ARisHA =i 22030 ofu]E =AUtk

for word in words:
print word

ool A Ao F = AF-Z(for, in, print, 1) fo| &2 FHA FA|E 0]
AL, 2wzt AT M (word, words)= wAl EAIE 0] Q1A At}
ot ElAE HY7)= mho]d RS QRIS QlojA, mholkd ofefoje} 1
27 2GR |S-F RG] QoA M2 TrEA] BARICE FHA] Fo
o g -2 mto] NS Y1 §lge} okl & w2 A L& 5= 912 Aol

4http://en.wikipedia.org/wiki/MnemonicifyiaréiTeament.end’ .



28 A 2 & W4, 1d A, B2 (Statement)

Ho| 227 4]& & ©FE odd~job, US$ T ELEA}
Ea A2E WABE A A7 class, yieldd e dlotolE WA

1o
o
re,
2
N
il
o
i)

o Fug v, molie AN gl &

rr

>>> bad name = 5
SyntaxError: invalid syntax

T2 270l tishA, &7 HAIAl = oA Egol BA] ettt 7P &t o R
W M| A= SyntaxError: invalid syntax, SyntaxError: invalid token®Ql
o EoF 10hA] @ Fol et B AHE T2 = 2Rtk

of 2o ol Hst= A8 @7+ 742 Aol A-&("use before def”)Sh= o2
Aol gha tidshz] dofl g AR 735 2T of2Zo] Mg
A% & e AL 5 Ak

>>> principal = 327.68

>>> interest = principle * rate
NameError: name 'principle' is not defined

Wamo ) ARZE RS D84, LaTex= latex9} 7] 9brh.

| ledoﬂﬂ 04813%01 7] 4l ol 24 efe At 2 Aol
g 501 5 & At oA that o] 2 Ide A/dsHA =9 ..

>>> 1.0 / 2.0 * pi

LAl o] A LojubA n/20] El=t| 9|t A x} 2] g, mho] o 2 5lof
= ool et S S dAS = ok LA o A &F HAIA=
QAT ol TR 5 ) He.

A14d o] A
¢ (assignment): H o] ZHS i Sh= B3

A4 (concatenate): T+ 7] <] m] JAA} By} T A= A

% 7Hevaluate): 5110 g WSS Ae APton BAAS T3
sk A

F A4 (expression): shto] Ayhghs THE= W, AR}, 3o} 2%

5% &4 (floating-point): 253 71 A5 BAS= A2



15. A5EA 29

M

e
©
ol
el
Hz
M
filo
i
>,

ol
ol
rlr
re

H g YAl (floor division) F =245 Yiro] A4
X

-

A= (integer): ASE VR 2128

dekol(keyword): ZAutle7} m2 TS wpASh=] A1gal7] SIaiA ol
SflSFE Trol; if, def, while Z-& 2ol S W4 0 2 AL8E 4 Stk

)

A A7) & (mnemonic): 7|9 HX. W40 AAE AL 7|67 g E&o] HE
£ 5ol A== oleS Fo gt

4

il
1 A% operand): HAFZ}7E AAHS Se)ats ghE o] Sl
a 2

A} (operator): TAll, FAl, E214E
718

QX491 113 (rules of precedence): Tr=2] AAZLQ} o AAMAE ESHo E G
o] BrhElE Ao =4S A 12 A%

& (statement): FFo|L} HALS UERf= I E B2 2 F71A] assignment,
print +-& Xt}

T4 A(string): 2] ZAHE UEH= 4

A= P (type): 3L HF. A F7HA] o Eo] AHE A= g2 F4= (int), Bs
A4S (Float), A (str) o]t}

Zhvalue): 57} B2} 2L w2 To] th vlolel o] 7] 915 st

B 4~(variable): 32 X X5l= o]

A15d AFEA
Exercise 2.2 raw_input= AR86}0] AFRZA}S] o] 52 ety 319st= g
IS AHdsHA 8.

Enter your name: Chuck
Hello Chuck

flo

Exercise 2.3 2o & 2 E35}7] oA AFAIR B E] T2 A7 A7 2
Axtste T2 38 24 sHA Q.

Enter Hours: 35
Enter Rate: 2.75
Pay: 96.25



30 A 2%,

WS, 2], B3 (Statement)

AFE Fo7h AT 244 FAR7HA] EAEA slobs Hek. gt gof
ohd, ool WA round 48 ARE-SH &4 ofell FAHE7HA] ka5t
24t % 9ck.
Exercise 2.4 TH= t Y] 2785 A3t 7 Ao
width = 17
height = 12.0
the A 24z thslAl, 4] 9] Zh(value)d} (A 2] gEO]) Ah= F(type)=
PADS IS DRI
1. width/2
2. width/2.0
3. height/3
4. 1 +2 *5
S SRI5}7] SIalA] ol 4l e L el & AbgshAle
Exercise 2.5 A2 2 B E X 2 & d2dtol SR & & H3tol i, MRt

2EE FYohs TR IS A58



Al1&d E EdAAl(Boolean expressions)

& T & 4] (boolean expression)-2 ZH(True) -2 7 Al (False)E A|d FE & A o]t}
S oAl - QAEAE AL gato] = A H QAR E vl @ato] gro] EUath
2 (True), 192 koW AHA (False) & 4AHEThCY.

2 (True) ¥ HAl (False) 2 & (bool) At ¥ (type)ol &ol= ERHSH Gho| A|qt,

224g.e optt.

>>> type (True)
<type 'bool'>
>>> type (False)
<type 'bool'>

==A1At= v @ Q4FRk(comparison operators) - SFLto| il ThE AAtAt=

chg 3} 2t

x I=y # x= y2 20| &A| Q4ct.

X >y # x= yE2Ct AL},

x <y # x= yECt 2Ct,

x >=y # xz= yECF 7L 2Lt

X <=y ¢ o yECH AL 2L

x isy # x= yF &C.

x is not y $ xe= yob A7 SYSHA| QCt.

AT} A48 mEAT, sold 7§ 48 7] 59} thar). duky
9l 0572 H WS S| SAsThe oju| 2 — ALk} tj410] -2 ALfate o]
QA= 9] A4Rto] T, == AkAk H] L A4 =<, => Z-& Hli

AR mhol ol = gt



32 A3Z AR A
A2d == A4zt

A7) =2 AAAH(logical operators) and, or, not 7} It} =2] A4k} ojnj=

gof ofn] o} g Afstt. o 5
x > 0 and x < 10
x 7F0 Xt 3t 72 F(and), 10 Bt} 2o Zro|t},

n%2 == 0 or n%3 == 02 %= X AR Z9] slut Zo| 5HH, = =272 =

(0r) 3.2 130177 Zol
HhAEE 0 2 not AR B A4t BAA
% > )2 BHolch %, xo] y wEk A 2
Auls] WapA, ea] QARe] = At RE B BAAo| AR, To] Mo
A 7tk @AAE gtk 0 o ohd Qlole] £7 BE "Hirue) 0.2 84
Hle.

>>> 17 and True

L n

> y 7F AA o] ¥, not

@ gdsto] 8% 4 gloit, EHS E 48 9loy fola)4 A1gdob
o I
S

ghehd o] sh=A AF# o).

print 'x is positive'

i f 7 Fof] & EdA](boolean expression)2 ZF7(condition)o] 2} 17 S},

print 'x is positive'

grof 27 o] Fo|wl, Sofz7] 5 abo] AT} groF ZATe] ABlo]gl,
Soiy] § Bgo] AW At



4. e A3 33

ifE2 o A, for WHEET FUt T2 E 7T ifE2 TE(OLE £
U= 9y WEREy 527" 55 E5((block) o2 AL itEAH
Aol 3F & olAtol AA A= 7] ol B3 % (compound statements)
olgtal it

24 Aol AGHE glovt HAag
glojof Gich. 2, B P2 ol BAE Gl 457} ek of4
A5 grobA] At ot i A9 R, o RAL Sa5kA] S pass

A 5 glet

mﬂ
A [t N
o i rlo

if x <0
pass t STUE A2l ofF!

2.2 ghol 4 QlE melEoA] ol Wata AEE XA Hu, B mEres}
7] Al 8 A M, T g ol iR £ 28 4
%ol lrhe 21 Lheriiet.

>>> x = 3
>>> 1f x < 10:
print 'Small'

Small
>>>

A44d o3
1f—r_4 = HA4] 3= gjQr A Sl (alternative execution)©|T}. T ot Al5)
5T 7HA] 749-9] =7 Aok, 7o) o] weko 2 Ass ZiQ12] 4

TE(Synta) L ofef et 2t

if x%2 == 0 :
print 'x is even'

o
s

o}

o, 1o

e

else :
print 'x is odd'

x5 28 QS ), 0 o] &9, x= B0l il, 2 71712 Hp(x is even’) =
A} WA E St “J%‘: Z70] AZlolgtd, & MA 55 77 w7l
At
no yes
print 'x is odd’ print 'x is even'




34 A 3% 2AR AY

2L & 52 A3lolofA, ijt F sttt AstsiA AfH . diehS 271
(Branch)2} 1L &= Sh=H] °o]f+= A3 5-50] #7]57] it

2, F 712 o]4e] A2 7F Jlew, & 7HA] ol4fe] 2717 E a5

oS
o|9} ZHe AALS TG WA o] A4 Z7AE(chained conditional)o]T}.
if x < y:
print 'x is less than y'
elif x > y:
print 'x is greater than y'
else:

print 'x and y are equal'

eLifi Velse if"9] ZoFojo|c}. oMo & T Gl o] B|uh Ayt

yes

print 'less'

yes

print '‘greater'|

print ‘equal’

-

Y

e1if £ 2ol ATL Qck. else ol Ak, A7]4 BobHof 5, o
4} 2718 28] holof sk AL ohr,

if choice == 'a':

print 'Bad guess'
elif choice == 'b':

print 'Good guess'
elif choice == 'c':

print 'Close, but not correct'
A2 =AUz At Tef A MA7F A B0l H, tha2 FAsk Al
o ek & A 4 Fofl shbe] 270 oW, g £7]7} 44
LA ﬂ TaErh AAF s o] o] o] rolehal st e, A HA
7|qt S e},

N

Hn

’

o ] o Y

r{m



6. TR XAR 35
6

shupe] 2e] 2R U] FHY 4 QIrk. theat o] A oA 24

if x == y:
print 'x and y are equal'
else:
if x <y:
print 'x is less than y'
else:
print 'x is greater than y'

HZE 27RO 5 A 9] 2|7} ok A 2]k e 248 g1 glck 7
A B AL 0] £718 71T QL E The i8S B ek A
St 2O A, T 27] BT Rt 24 o)t
no
yes no
Y
print '‘equal’ print 'less’ print '‘greater’

if x < 10:
print 'x is a positive single-digit number.'

print B F ) RAEE $4E et APHA, and QA FAT HAE
A% % 9t

if 0 < x and x < 10:
print 'x is a positive single-digit number.'



36 A 3% 2% A9

A7E  trye} catchE 83 o €] A=

34 rav_input O int& AbEate] Yol A AR ol BT 2ALE 2ol 3
42 RS 221 228 AN ugTh B¢ oA 2PHE Ho] Arh}
e AQA = A 1 gpet.

>>> speed = raw_input (prompt)
What...is the airspeed velocity of an unladen swallow?

What do you mean, an African or a European swallow?
>>> int (speed)

ValueError: invalid literal for int ()

>>>

stold AHZAE A 7] BFE AR5, AR Ao f2 e ZEx
EZ 53, "o]A(oops)" FA| Foll, o 23 AP0z Yolieh.

SHAE, ghoF IV} shold ASYER Aol Ho| 277} PG, 474
A T AN ZA WA etk bl 0= 2P 4P gt
M L8 A LE2 WEsHE e T2 0] gk

inp = raw_input ('Enter Fahrenheit Temperature:')
fahr = float (inp)

cel = (fahr - 32.0) * 5.0 / 9.0

print cel

o) ZEE AP AAsHA e YRS ¥A =Y, s 234
w79} 37| Zheke] 5L W,

python fahren.py

o
lo
4

Enter Fahrenheit Temperature:72
22.2222222222

python fahren.py
Enter Fahrenheit Temperature:fred
Traceback (most recent call last):
File "fahren.py", line 2, in <module>
fahr = float (inp)
ValueError: invalid literal for float(): fred

ol TR ASstAU, dS5tA] £t L /5 thF7] A shol o= “try
/except’2 B2l = 27 A FZ271 WEE | ot try} except 8] 71224
A2 R FHEZA ZAZ k= A AP €A 1AL, wHef T mlEo] @
F7HEAsp ok oAl 223500 271614 BF RS AFrhe Aol
except BE20] BA-2 0§71 glrhd A=) .

24 Qo] dh3hA Tol A try, except 7152 BHCZ AT £ 9tk
25 Hg7] 22 WS oh37 Zo] AFA g

inp = raw_input ('Enter Fahrenheit Temperature:')

try:

fahr = float (inp)
cel = (fahr - 32.0) * 5.0 / 9.0



8. =3 ¥4H2] 9] TE(Short circuit) 7} 37

print cel
except:
print 'Please enter a number'

sho| AL try BE B $4 ARTE WOk BE Ao] £2FTHY, except
222 AUHL, TS TES APk WoF try BEo|A excepto] WA}
W, wol B try EH0|A WA Lho} except 22 £ AU

python fahren2.py

X
D

Enter Fahrenheit Temperature:72
22.2222222222

python fahren2.py
Enter Fahrenheit Temperature:fred
Please enter a number

tryBo 2 doAe Tl A& 6]2] A2 Brhcatching an exception) L
B} A A except oML B3] 0F WAAE Zut At g2,
q9] A2 E FAA 27E TAAY, ANZSAY, Haw 2 10| F4
Moz Z2d 4 9A Bt

A 84 +=d A4HA Q] TEl(Short circuit) H7}

x >= 2 and (x/y) > 29} T2 =] Z@AS o] A AT o, gZ
ARE EZoE HAASE FUIgtth and A9 & x 7} 2H T}t FThy,
x >= 2& HA(False) 02, AAFOR (x/y) > 2 0] ZH(True) Z-& HA
(False) oJufofl @A Glo] HAl (False) o] HTh

U] =2 284S Frlel YolAl= Ao] glotal nfolfo] AFo s &
A o, Y715 WF1 U 7] =2 2820 gt A4k FA g FFghol
ojn] AR 7] 2ol ¢ 0|49 =2 BA2 9 P HE o, o]E °F
(Short-circuiting) B 7}=}a1 gtct.

22 AAY BY 5 YA, Tt FEE 710 He(guardian pattern)© 2
2ot & o ZE3 /162 AAET oA AHZalE o] g ZES AN
L=l

>>> x =
>>> y =

>>> x >= 2 and (x/y) > 2
True
>>> x
>>> y

1
0
= 2 and (x/y) > 2

Vo

>>> x

False

>>> x 6

>>> y 0

>>> x >= 2 and (x/y) > 2

Traceback (most recent call last):
File "<stdin>", line 1, in <module>



38 A 3% ZAR A

ZeroDivisionError: integer division or modulo by zero
>>>

AP ke AMSEH oGt (:/y) LS BAY Wy 70 ool 4
o5 WA AW, T 0A A9 AS AufakA] e olfE x o= 2
o] 22 (£alse) 2.2, WA} A2 (False) o 50 Pek(Short-circuiting) 7}
2ol O3] (x/y) o ABA] ot O HE WAHA g

B2t 9578 W57 Ao] 7] A(gardian) B7HAE A0 2 WA =
o B@A okt go] FATL

>>> x 1
>>> y = 0
>>> x >= 2 and y != 0 and (x/y) > 2
False
>>> X 6
>>> vy =0
>>> x >= 2 and y != 0 and (x/y) > 2
False
>>> x >= 2 and (x/y) > 2 andy !=0
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
ZeroDivisionError: integer division or modulo by zero
>>>

A \A =2 BRAL x >= 2 0] A2 (False) |2t ando A H = WA
=g FHAL x >= 20] & (True),y != 02 HAl (False) OIE} X/y 77]-1]@'
a7t glet. Al ¥iA =2 2R (x/y) Qato] B Folly = 00] Y5
o]A Q77 APt

= WA BAANA y 7} 0 0] ofd wfut, (x/v) L APFEZy = 00] 7} A
(gardian) g3 $P3tct G 4 Qo)

A 948 tr7](Debugging)

Q77 TARE u, mfold A ESYEHE= —.—rlq.(traceback)ﬂl‘" et
AHI} SA Q. AT E S| A" o] @2 ZH Ao Q&= B AFUA By
AF7t YA 4S5 k. A2 M -8 AR E oS J}@% Aol 9t}

+ ol ER9 0FA
.+ ol AR
78 o5t YA T IR, F AAL ofujsith. T (space)7 W

(tab)9] Z}o]7} 2ol Ho|A] kot T4 FAIstal Hol7l7] 47] 2ol 39 &
72 Zohf717t Ach gk,
>>> x =5

>>> y =6
File "<stdin>", line 1



10. g0} A9 39

y =6
SyntaxError: invalid syntax

71 A £A£ F AA El 2 2 T o] SANA TS Aol A,
vol 25 dIAA7L et ZEOHHE FRE X2 AU gA = &7
AR E £A47F ol oA FAHYJEAE ARG SHA L, AA 7= 2= ¢4
3% APste &9 A= 5 At

LY EA7H AR 270 x ot A (decibels) = A3 ] FSHE Al
A5eha 7SR} FAL SNRyp, = 1010210 (Prignat / Paoise) ©1 T} THo] 8o A] of
e} 2ol AT 4 9k

import math

signal_power = 9

noise_power = 10

ratio = signal_power / noise_power

decibels = 10 * math.loglO(ratio)
print decibels

Stk APolA =9, o33 22 07 viX A ' 7 gt

Traceback (most recent call last):
File "snr.py", line 5, in ?
decibels = 10 * math.loglO(ratio)
OverflowError: math range error

97 WAA7F ¥ B Uk AASAAW, FRE AL Grk. A 07 E
A7 oA, S8 g0l 0 ¢l ratio g printE-S AHESIA & 5t= A o]
Lol dot. EAl= 494 £ J=H, Aot F A4S vs o U e
AL H7] YJEYYr} signal_power &} noise_power & HF AFAHFFor
BHsH=A A o|rt.

HAZ, &7 A= ZA7F oA FAHUEAE LFAE, TF =
Ale] Alo] ot oA AP EAE 3 FA gt

A103d 8o 9
B5 BR(body): B3 B4 5o A EFE

E FE dX](boolean expression): 2! (True) &
@

rlo
X
Y
=
2
)
lo
)
e
)
)
rr
<]

7] (branch): ZZAFA It BFo ¢S5 E
].

H| . A4 comparison operator): W AAAE ==, |=, >, <, >=, <=& H|W3}
= A

5ol 3,004 7 HAAF IS gheTh A% HQAel BRolE el dt
A7} R 25 UEAlE S,



40 A 3% 2% A9

Z 718 (conditional statement): Z710] u}2} JF o] S5 Aojst=HFE
ZZ(condition): ZZAF|A o] B7]E AP AAsl=& 284

HSl% (compound statement): ™ 2] X-E(head)d} B F5EE(body) o2 FLAAH
2. IR ZE8(0)LE EUY, B2 HERES Veer
Sz P,

7} 9 sfj€l(guardian pattern): @2 (short circuit) P5S Z o] L5 = ==
g BH4S A=A

=3 A4k} (logical operator): 2 T HA]
or, not)

filo

!

msh

SHe AR 59 Skt (and,
33 Z7-E(nested conditional): 5}t X ZAFo] o E XA E B7]9 YEY
% (traceback): 9] AHgo] HAYHE ) APH T, FIYHL 5 Y 2E

el (short circuit): U] 2H2] J71E2 & daglo] FF AHE L7 W&

ofl, wtoldo] =2 EA 4] BIHE AP st= S0l B "= .

A11E dFEA

Exercise 3.1 40417 o4 A% 29 AFE 150) o Sl AFohe
AN B2 L chA A A

Enter Hours: 45
Enter Rate: 10
Pay: 475.0

Exercise 3.2 try, except& AFE5lo] BFAAF T2 3-8 thA] ZHA51HA| Q.
577} obd Jeghg A A A S okl dgto] Solghs of wAIAE
ool AYHOR B2 RS FRGEE gtk thgo] 2T 52 2
WS HolFyrh

Enter Hours: 20

Enter Rate: nine

Error, please enter numeric input

Enter Hours: forty

Error, please enter numeric input

Exercise 3.3 0.0} 1.0 Ato]o] A4+E &= =2 73S ZHAJ oA Q. THeF
A47} 8] wrolW 972 ZFYch wreF 57k 007} 1.0 Alolehd, thg

5

lo
o,
o
(il
=
i
I
ol
ol
filo
i
1%
il
L
O,

Score Grade
>= 0.9 A
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>= 0.8 B
>= 0.7 C
>= 0.6 D
< 0.6 F

Enter score: 0.95
A

Enter score: perfect
Bad score

Enter score: 10.0
Bad score

Enter score: 0.75
C

Enter score: 0.5

F

A7l Hol= AAY vtEx o 2 T 883 AYsA thefet ofE Y=gk |
AES| HAS.
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A1d <Aoo=

Z=27 g E9 A, e(function)= A4S 5335}
. A4E A g 0, ol 5 49 2 7%
» % Z(call)’3tc}. o]u] g4 T Z(function call)2] oA S Ax et

>>> type (32)
<type 'int'>

&
=
o]N
=
ot
4>
il
o
i
o
fu

F4HL typeolth. BBk HAAL §42] AHargument)2 3 k. <
AE ¥4 JPo §4 YRa AGEE gHolut Mol Al type B4
gt Ak A7) 2 P (type)olTt.

7 #a7 AAE op ARE e it NS AHgh(return value)
ozt §-E

A 243 WA Built-in) T4

-8 BT gaglo] A8d 4 e WaHET mol e ¥t 55
AE AMEE 5 A= &S wolE FAIZHGuido van Rossum)7} 2 3]

A R0 ASE 5 YT vl o] EaFT.
nax®}nin G4k BAE HAg HAighe 47 ALAA 2@t

>>> max ('Hello world")
lwl
>>> min('Hello world")
|} \l

>>>

nex §E BALE AP 2 BA", A7) QAN "W nin B4k Ha B

A1, 47 A AL B9, 23t



44 A4%. F5

W A5 ALHE E T2 B G5 duht gL gRo] 9A 285
= len §47H SIch WOF len §4:9] U457 BAdeld Expde] gl £t
A48 gk,

>>> len('Hello world')
11
>>>

o] ¥4 EAG T S7HE Ao ozt R BRol gt A=

W30 2 A5 Holof B,

A3E AzP(type) HE o

oA A=Y (type)ol A AT A2F(type) 0 2 kS AFE W B4 3}
OJHelE Itk incBE P99 gL Yol MTo] A5 oE PP
WAsT, 197 goW 077 TR

>>> int ('32")

32

>>> int ('Hello')

ValueError: invalid literal for int(): Hello

intk BF A4 R B4R AV 5 AW 257 olshE A

>>> int (3.99999
3

>>> int (-2.3)
-2

&

th.

floatis 40t BALS BF 24702 Wit

>>> float (32)

32.0

>>> float ('3.14159")
3.14159

iAo 2, strd RS BAG R Wt

!

>>> str(32)

|32|

>>> str(3.14159)
'3.14159"

A 473 Y4(Random numbers)

TEH ST, g F 2 AFEE W L @S S HE
o] 272 (deterministic)©]2tal Tt AH 20| A= F2 Aot Hrfsd,



4. Y¥4=(Random numbers) 45

LY AAE At FELR ALS 715 dEQYTE SHAR ofE 3§
Z=3 HsiA AFE7 dS5E7FsSHE vt Ald ol F2 o7t =,

o g ot duhER Wit

AAEA 23RS AP EF o2 vet= Zo] 47 gk2 Aoz U A A
ok Folz v AP ZH A AAY Ho|A sh= WL k. oA d4x(pseudo-
random numbers)E B/ oh= Y12 E-S AH-oh= A o] ¥l 59 sttt 9
AL b= olu] 23" A4t A5 A= HolA AR 9uj o] d=
otz gk, o] 2A A H AT HA & AR d59t 5= A2 2715
717t

random gt QAL d4-F AASH= 47t Yot (olst QA d Al
A (random)”’ 2 2 7125 B2 7] 2 qit).)

random &4 0.0 7} 1.0 Ao B35 A4H d4-E vtsstth random §44+= 0.0
o BSHAR 102 TS St WA rondon F4E T2 1] vhe, o
o BAE o 21 G5 Aol A SHEA ShA Bop Ach. a2 ThE MRES
2984,

import random

for i in range(10):
x = random.random ()
print x

271 Z2332 0.0 oA 1.0 73R, 1.02 Z3H5HR] gh-3)ol A 107] d4 2
2EE AT

.301927091705
.513787075867
.319470430881
.285145917252
.839069045123
.322027080731
.550722110248
.366591677812
.396981483964
.838116437404

O O O O O O o o o o

Exercise 4.1 oJ2{29] HfE o 23S APs|A, ofH 7t A=
A A EA Q. QP o e O dllS Adste] BAl, ofd Wt A EEA]
CHA] Ao EA Q.

random ¥ FS4E OFE B2 d4 59 sttt randint F4eE 2[4
(Llow) &} 2|11 (high) uj7] WS Putol 2|47k (low) 3 2| 10Zk (high) A}

o (AAZk, AAZ LEF T8 B4-8 wahert.

>>> random.randint (5, 10)
5
>>> random.randint (5, 10)
9



46 A4%. F5

F&91= 54 QoA tte] 248 Fotli7] 919, choiceE AH&RtH.

>>> t = [1, 2, 3]
>>> random.choice (t)
2

>>> random.choice (t)
3

X3S randon RES FAGEE, A$EE, AulRE 9 7]g A5y BEA A
G5 WA= g4k Alge

Asd 2
o] ¥ 71 AT 55 AFE AFste 48 BEO| o 8 BES
AHg-3517] Ao, 48 R E 7HH L 7|5 APt

>>> import math

87] BHEL math 2= BE A E Y%} & AAE S8, 28
A it BRE ¢S 5 Y-

>>> print math

<module 'math' from '/usr/lib/python2.5/1lib-dynload/math.so'>

2E AL 250 AoH 5ot A4S B k. A4 FOIA & A4
A28 AL, BE o183 4 ol B5L FAF Het], 2L ATER)
o2 789 o|d §4& J X% (dot notation)o] 31 BE¥.

>>> ratio = signal_power / noise_power
>>> decibels = 10 * math.loglO(ratio)

>>> radians = 0.7
>>> height = math.sin(radians)

R AAE A5-d-2-49]9) 27 Wo| 10 & ALTH 43t RE A 218
log ALE SEA AHLT & Q5= AZ3)

T AR A= 2] ARIZE = Aot 49 o] Fo] JEE F+=1|,
sind} THE AZFtp(cos, tan F)& HAHU LS AA=E W=t} L(degree)o]| A
2}t ¢t(radian) © 2 H3BI5}7] 5] A 3602 2 Yieal 218 J3T

>>> degrees = 45

>>> radians = degrees / 360.0 * 2 * math.pi

>>> math.sin(radians)
0.707106781187

math.pi @A 45 &9
7R et ZAH o2 4
A4S T, oA At
HE3

A pi W48 e, n gt Hl@ste] 15 2
A,

g 20]) $ES A$T 22 thro] i

ek

:

>>> math.sqrt(2) / 2.0
0.707106781187



6. A+t

e
1

4 271 47

A6d A7 #4537t

A 274 mto] A A ] Al @A Y& T AL FA T Q22 5 FI5h=
Ax 7}ssttt. 4 A 9] (function definition)= A4 g3} g7t 524
] AP A9 BA-S YA} AR 48 FoJotd, T2 I3 AP F
o] BtEF A F4-E AAHST 5 Aot

ool AA7E At

def print_lyrics():
print "I'm a lumberjack, and I'm okay."

print 'I sleep all night and I work all day.'

dert "ol A o] @4 BT & EAISHE o oFoitt. T4 o1& print lyrics
oltt. @4 o5& W FAL We g SUshh B4, 24, 197 2E £
HEE AT S YA, R EAL LA B 4 gk @5 0l B0 ool S
AT 4 QT B4 o183 FAT WSHL W o} Pt

#49 H ¥l B o] 47} o AAE 24 Pt AL vhehirt.
U3, Jeztoz A4S AL §4E8 A48 2 Holh

4 0 RAAA 2 W BEEH, header), L 4] $E-& BE BRI,
body)2t 1 B.2c}. M) RELS BE()OE BLIT, BE HEL o 27|50}
gt} ol d B2 SARIE G4 43t Buolch. B REE Ao glo]
248 448 4 k.

print2 9] BRI L o]F USRI BHTH BY ASEI, o F A$HT
U Sholi gitk. TEEC] A9 G ISR EE Ao, 9 I8R5} B
A4gel] it 39, olF A4E5E g3l Bd A4E 57} 295
Zah.

gof @4 018 AHAE L REG)A BolRg 5Hd, B4 F7t BA &
Sfthes 22 ojnl2 AE5(.)7t 29t

>>> def print_lyrics():
print "I'm a lumberjack, and I'm okay."
print 'I sleep all night and I work all day.'

4 A8 BU) 94 9 22 AF@T (AAYENAE o] Wag
AL ohtt)
F4 Hole F9 5T o] B9 WSE FYHTh

>>> print print_lyrics

<function print_lyrics at 0xb7e99%e9c>
>>> print type (print_lyrics)

<type 'function'>

print_lyrics & 'function' & 7}A+= 4 A A (function object)c}.

A5 W48 T TR W T4 Ao sttt



48 A4%. F5

>>> print_lyrics()
I'm a lumberjack, and I'm okay.
I sleep all night and I work all day.

48 AOI5HE, E OhE §4 URolA ALgol 1tk o B, o &
HA-E WHE517] §19] repeat_lyrics 48 AT 4= Yot
def repeat_lyrics():

print_lyrics()
print_lyrics()

o

.

=

fo

13831 YA, repeat_lyrics g4

>>> repeat_lyrics()

I'm a lumberjack, and I'm okay.

I sleep all night and I work all day.
I'm a lumberjack, and I'm okay.

I sleep all night and I work all day.

SR, o] Al o] AA k7t B2 AL ofth.

A7E g Ao AR
o A9 3= 224 Rold A4 A L2 IBL thed} Pk,

def print_lyrics():
print "I'm a lumberjack, and I'm okay."
print 'I sleep all night and I work all day.'

def repeat_lyrics():
print_lyrics()
print_lyrics()

repeat_lyrics()

A7) EEJ%OHL M9 4 (print_lyrics, repeat_lyrics)Z}F 9ot $H4
Bo=oE -‘:%}?q SR =| 29, o4 AAE WA= oA X]'°]7]' 9,1
o} 4 32 &7t TEH7] A7A +F= A gL, 4 o= &9
s "3’810}1] Haeg

szl @48 ABeH] Aol G4-E ATk Bek. ThA] WaAH, A g0
2 957 A = A7t @'35]°1°]: gt

Exercise 4.2 A7) T2 73 0] n2jut =2 Ao 2 L AA S A
SEHEE XIS TAHEAQ. T2 TS AP o7 HAZE gelst
Al

Exercise 4.3 34 &2 Wl nfpz|2ko 2 27|71, repeat_lyrics @;—’,‘— A o] 5
o] print_lyrics &4E Z7|AQ. T2 IS A5 EH F<£& o] 1Ay

shtn?



8. Ay 52 49
Asd AP SE

Ao 5 A7t AHEH7] Aol B Y=AE FAot7] S0, BIE AR
£ XS nlotdof =1 o]= A3 5 Z(flow of execution)o] 21! FHc}.

2 A9 4 220 R AR AFath 3L Sl shiy
EERREERL Ec

W% e deiitons) 7} L2 Y £AL HFAE gD, A, 4
Ee] B §47t £29 v7ka] Adgo] 57 gherhs 22 7|95

%4 222 2239 49 58S SIS A% Uk 0 BHo2 S
Hel, 4% SEE G4 BF HES Adehnt A4 FIIE %0 Ados
ohA Eotert.

7t EOE A8 TETRTE AL 719 W7tA = vil$- st Sd
4 FH T2 aPo| E ThE §F40 BAS $+PFA = »ET). sA|ul,
’\H?-—- 8 APshs T 2O E oS A4S AYTA L REH!

GA2HA L, ol 22030 A3 AR E A& FHA. A, &4
7t ARS 4= vuid, Z2I9S {-E TEA [t Aoz Fs)
HEF =t 2O vpA o) EgS v, Z2IH2 T

oA B olopr| ] HEL FAY7ER? T2 IRL AL 1, oI HRE
ol 92 Wat gick. Yu2, 9 552 wp=i Zlo] £ o|x]o Fich.

A 94 uj7] H4(parameter)2} Q14 (argument)

A7) 402 R W Bk AAE 27U A ol nact.sin
jiééig'“ﬂ,szQ‘ ]2}EE gg;ﬂc* §}E}.Cﬂﬂﬂ ?&‘Flz 27“ 0]4}54 ?1‘??5
H"‘——-E} math.pow &= @I} Z|4= 271 9] Q1Z7} F @ S}t

Q2= 4 U Fo| A w7 ¥4 (parameters) 2 E2]+= ©42 Aot ofut
9] QIAE wr= A2} A 9] gH4=(user-defined function)”7} oA 2 ]t}

def print_twice (bruce):
print bruce
print bruce

g7 B F4E ARHE ol wiARS: bruces] YT F47t 52T
o, A E4-0] ZH(FSI0lE A glo])e 9 EAgvT

A4 ) 4 29 7Ps e 09 ghe] AF et

>>> print_twice('Spam')
Spam

Spam

>>> print_twice (17)

17

17



50 A4%. F5

>>> print_twice (math.pi)
3.14159265359
3.14159265359

Wl 85 L% 4 #E0l AH8A Ao Aol F-EE oA,
print_twice g QAR A A o]JH £2 T 715-5}t).

>>> print_twice('Spam '*4)

Spam Spam Spam Spam

Spam Spam Spam Spam

>>> print_twice (math.cos (math.pi))
-1.0

-1.0

157} $25]7] o] Ao g Wohe g2sol, A span a3}
math.cos (math.pi)-2 ©X] 139 H 7€},

A4 72 X1go] 7Fsaith

>>> michael = 'Eric, the half a bee.'
>>> print_twice (michael)

Eric, the half a bee.

Eric, the half a bee.

2 @7]= e (nichael)2 w7 WY (bruce)d} oF A o] Qict.
B& 3ol SEHEA TESH= S3 4ol glth 7] print_twice oA
£ 57 brucedtal 29 Hrl.

A 10Ed A= 4(fruitful function)} ¥l 34=(void
function)

2ot @aot 2o DY L AAE WEO Wtk Y FL o180l YoIA,

AHE WEo] Y P48 FIUL P (fruithul functions)2k3 FH G

print_twice®} Zo] QS $PsIA|Nh, AHRE WSl A = %H\-E il
3H4=(void functions)gt 1 B2t}

ARYE F4E TEY U AALE 7P T AAE ST Gt & S,
AAGEE Aol YsHAL EAA 9] T2 A8 4 ek

x = math.cos (radians)
golden = (math.sqrt(5) + 1) / 2

AHHAEE REA 48 ST o, oho] 2 AA-E St S5

>>> math.sqrt (5)
2.2360679774997898

spAg, ATPECA ATYE T4 555D 5] ARG AFeA ¢
o ¥shEE AL W&ol Atz

math.sqrt (5)

O
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o] ATYEL 59] AFLL ARSA, W0l AnHE AgstAY, o]
2252 gobA] IrkA] 3-85HAIE &

81 5t4:(Void functions)i= 3o Z2s1At 291917 T2 B 7HE AW,
shghgto] gint. 9l g4 Abgste] Ato] WAE s, one 0 2 Bl
=93 gt 97 =k,

>>> result = print_twice('Bing')
Bing

Bing

>>> print result

None

None gt ZHA1TES] 583t gh& 7R, 22+ 'None' I 2] ¢t

>>> print type (None)
<type 'NoneType'>

ol A AFE wrgsly] YalA, B ol returnB S AHg R
, F RAE HElA 23S WS addrwodtE MR @S F

At

def addtwo(a, Db):

added = a + b
return added

x = addtwo (3, 5)

print x

871 23 Y EZL APE 1 print £-2 “87S 4. YU, 33 5&
& ¥ addtwo 7t 3EH7] W20tk ¥ Ul uiA] ¥ &, be 4
3, 50|tk addtwo Bt F 47 RS $BFHT addedebs 27 W] A
Fokal, returnig-& ARESIA RA] A4S WHEstaL, x 2k Mool g YsiAl
ST

A1nd 9 deg s

Z2OPS ASE e IS S 717 YA BFH5HA S 4 Yok

thgol o17] @ 744 o847 glek.

. B4S 1502 WSO e B4 9t Ro] Zu 9L 9,
olalsta, ¥ 15}7] EARTE.

=
« 2 Z2 IS F42 o] AT AL AL BB BT
IL S

ottt
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« % AAE Frl £F BE Z2IYA S8 AHLHT 2 A7
| m2 398 345 U1 A 057t glol BEA HH, UFol
AL = Lolstrt.

Ao) m)x] REAA o] UL AFte B4 AE £F Agwt "Ha
Eo|A 71 2L 3k Fohl: A"# Zo] ofolriols AdstA| FAgstel
48 A Aol A48 WET At 7129 AR} Hek 5o, 7
AEOA A AL ke Fohft ZES Ho] E AYUT PAEE AGE
ot 71 2& ghe WAL nin F4E AYHAA AEolA BA=D A
oltt.

A124d w7

HAE HY7|2 A23PES AUt 3l oz HHA BAo B3
FE AUt o]d BAE nlst= 7 A9 AL A & AH85HA|
T FH(AH O] A)E AHE-SH= Aot To]A-S QAo HIFH 9 HAE
HA7| = HEER o4l 7|52 A YstA|ut, 9 g AE HY 7| = o] 7|5
2| 45tA] grol W3} g RAE of7] gt}

3} o A =o Holz] ¢t7] o gy IE oA . AFoe=
EA2IE SFE= HY7E 23 FA A| ALgSi

2 W& APstr] Ao ARot= A2 47 vpA Q. 22 4 $73-2 AL F
AZ 7152 A QAT 18 2] ¢= Ax Q). o]F o5 2o H|lAE HY
7100 A ZAe A 2 W3 AP A5t JE T2 o] TR gL
At

FYsty FRE 2P i H o2 APATH, 72 o A 5
At

ZAstal Q= FE9} APt I =7t X5t D] &Ik} AL 6t
2l Rttt H, 2 O AE print 'hello' & @O AP B hello
£ Bx B23td, A5t Q= 22 78y AR5t Qe 2 WL e
Aol}.

A13E §o]g9
W Zalgorithm): 57 W7 BAE HAsH urQ m2A~

UrHargument): F57k EE 1] Fol AFEE 2L o] A S R

-5t w7l sl AP
&% Fiz(body): o4 o] Y i A 27

74 (composition): EF = EAX O] B0 2 RAAG AL, &
2o AR A B



14. AHEA 53

AA ZZ (deterministic): ‘FLS Q2 Zho] Fo] x| 11 A3P= duict FAUSH A
5e ot x2 ] BaE A

A 31714 (dot notation): Fi} P os REYS YAFO2H OHE BE9)
drE TESE= B
A5 5 E(flow of execution): T2 18 A0 Zol W Go] AP = 54,

A9 = g4 (fruitful function): ¥HSZES 712 = 4

St (function): 83+ AAFE 36t o]28 717 g gP &, e
ALE 7Hd 5 24 ¢S £k 9, 7*'4%1'— BT+ BGsHA
01-0 AE 9,1]:}

4= S ZE(function call): & APt= FFE. g4 o] 57 QA HAER
A=t

4= A 9 (function definition): A5 §45 o5t YHE R o] F, uj7]
W, A9 JP 23 AR

34> Z8A|(function object): < Fo2 BAPE = gL 4P T4 AAE
Fzxot= gt

W 2| HE-E(header): 3t oo AAHA =

714 27] & (import statement): 25 3}U-S ¢lo] BE A& F5t= FI

=]
RLe

BE 7lA(module object): importZof oA WAAHEH RE] HolH A9}
tojgo] F& 5 Q=3
7] ¥ 5(parameter): QAR HAEH S 23517 915 5 U o] AHS-=H

rolg

914} W4x(pseudorandom): F4AH Holt A o] 7o} B o] YA,
ARE4 22799 o) A4 Ht.

B3k Zk(return value): $45=9] A3} 3h4= S & 0] HAA 02 ALGHTHH, ¥
2 1A 9] gro] "t

H] $+<4=(void function): BF8FZH-E ZHA] 9k gh4

A14d AsE
Exercise 4.4 1}o|X "def" 7| YE o] B2 Hojoll7}?

a) "2 e A Fohehs onE 7H £
b) oo A1k E*@E’r-

0) T}HS o] Eojry] I E HEO 1}2S

d) b&} ¢ B A

e) 9 =5 #AA

:L
el
Y
ps
o,
(i
K
rr
Y
tlo
=i
>
rol
O
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Exercise 4.5 t}-2 mjo|d g2 7210 Bl 227t Q?

def fred():
print "Zap"

def jane():
print "ABC"

jane ()
fred()
jane ()

a) Zap ABC jane fred jane
b) Zap ABC Zap

c) ABC Zap jane

d) ABC Zap ABC

e) Zap Zap Zap

Exercise 4.6 T2 13 ZFA A] (hoursd} rate)S "7 HE4=2 Z2He S
comput epay& A Ad5ted, 2L ML 0% 23} 2R5TS AFots
B AN 22 79S O sk 8

Enter Hours: 45

Enter Rate: 10

Pay: 475.0

Exercise 4.7 w7} W42 HLE dbo
computegrade &5 AHEoto] HAFo] 55 T

Score Grade

HU Bl
)
ng
fr
ol

i
filo
%
5
rlr

> 0.9 A
> 0.8 B
> 0.7 C
> 0.6 D
<= 0.6 F

Program Execution:

Enter score: 0.95
A

Enter score: perfect
Bad score

Enter score: 10.0
Bad score

Enter score: 0.75
C
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sl2
{n
B

.5

0

Enter score:

s 2A L.

HXAE
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A4 o




A S

HI-E (Tteration)

A1d HyBA
YR B8 AL W5 AE dYRolth. ¥4 A2L e o)A
gholl o] Eghet.

x = x+1

A71 AAE “BA g xol 18 A5 xE A2 o= BAdH”

ghoF ZA15HA = W4E AN, 0571 TG st o] Z2 o)
I8t7] Ao wo] o] 2 EZ-G WA B7}st7] HEolch.

>>> x = x+1
NameError: name 'x' is not defined

W8 7467 Aol gt Wi did ez §4 WA 27]3Kinitialize) ¥t

>>> x = 0
>>> x = x+1

ok

1S 434 H5E 7BA5HE AE S 7Hincrement)2t 1 5111, 1-S WA H4E
73X 6= AL ZhA(decrement)Etal St
A2d whilel

% MEAA 44 A5 A4 AFHE AT 27 §lo] 5
AL B 2E AYS W 9L AFEIF Aguch Aot BEo] njS-

mho] o A ¥HE-2] 3 FEf|7} whileFolth ThE2 5 AR E AF=Z Ao
upz]gto] “Blastoff(FAD!” & &5t Faet =03l



58 Al 5 &. YHE(Iteration)

n=>5
while n > 0:
print n
n = n-1
print 'Blastoff (Ah !

ox] gol& ¢l%o] whiled ¢l YHZ 4 Ut} no] 0 Hr} F 5S¢t n9]
S E95a n oA 191 #ict 0 o] =2HS o, whileF-S WA Y7}
Blastoff (A} 1”& St o &gt

Er] 42 72 A5, of-3-0] whileR o] tigt AP S Fof gt Fe
1. 278 G71A 2 (True) -2 HAl (False) & AH&E3it)
2. T 27 0] AAo]H, whileR-& WA L7} Tk

3. whok z710] Zo|W, BF B0 B4 Asla oA AL 14 wA=
Solziet.

384 dA A AZ Lz OA Eovte BHE-S 57 Y29 o]d F/ 5
= FZ(loop)o|2t FETH v £Z 5 FES AFF uiet, o] A2
(iteration)o] 23t e}, 7] S Lo tsfA] “5H WIEFHryy T F, £ I
&% 20 5¥ fPHUT = vt .

FI 5% FE2 95| ofu 32 1 o449 WS vHtol A Faole 2
Alo] AR (false)o] & o] F7} F 5 A grEo|of gt v F 71 AP of
ult A& Pt A o7t YA Alofot= Y45 Y ¥4 (iteration
variable)2tal gt} Qo WhE W47} QIthH, S o= gUs] gHEE Aol
ZA= 5¢ T Z(infinite loop)©]| #-E A o]},

o
M
o
flle
2
I
>
oslh
ek
Ku)

A3d FFEZ

2 a#voA B3¢ AL YAL ofutx "AFE Y, P, §HE" o]
2A AP A= A B FRF o AL gotakd g Aol
fu¥std, Guht wo] R g AP o} 5h=A] Do ¥HE ¥4 (iteration
variable)7} §lo] A 2t ¥i-5517] qj 2Pyt

278 ATZ A (countdown) AL RX7 Brhe AL 39 4 At
okt ngte] §EH8IaL, no] Hj £XLE E wjukct Hobd N AR 0 o) £
& o)) HRolth. thE AS WS W4t A glolN T FusA Tt

srE g,

A48 BguREDpreak

Ve 5% FES A Y iy $8 FaoRHE YA SAls
2] B35t} o]d A oA o7 gl 22 25T break S ARSI
2o WA et
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FI = HYsHA ?l X (infinite loop)7} 5= o]+ whiled =7
2 2k

(True) .2 E|o] 7] o]t

while True:
print n,
n=n-1

print 'Done!'

d5etel 7] 22198 APV FFAE ol 222 19 0
ZEA] e A, ARE S B BE0] ojtio] SR ZojoF T Aolth.
A A Glo) 2 o N A e 8 Aol 44 3 g
olo X mzIe] GU8| B2 WE et BT £ y7hx] APHek

oR0] 47 et REet AL AUl A, 488 TS R YA
L o] L o] A3 o]§F Aolth. o} ASH FE BF FEo] breakE S
Ag3te] SLE WALHE ZA0] B W, FTE GAF 02 s
% Q=S 9127 2ES Fobefof Fet.

= , AFEA}7T done& Y B 51H7] A7FA] AFEA R B e G dh=rta
71N 221 =S 33 Zo] AAJ

while True:
line = raw_input('> ")
if line == 'done':
break
print line
print 'Done!'

I Z7A0] A} 2t (True) O] A breakBo] TEE Wj7lx] T XL dHlEZF O

= yean

i Z230] 714 B3 2 A AA B ES TS FHIE T ARATL
done EO] 5}, break o] AYPH o] FIE WAt IR 7] 2 ¢
Z2 O3 AT FAE dEsE “ﬂ°}3121§ AT AS Idi= &3}
A A B AF O HEot . b5 A= AP 7t Qo

> hello there
hello there

> finished
finished

> done

Done!

hile FIE olsh T PAO2 S Aol S 29 Aol

Byt op e £ ojr]ol ALt 242 AT 4 T NFHOE "ol MEA T
A WA A% 4G DA, AT 02 o EA ARE W FAVE HE
z7Ae 29T 4 At



60 Al 5 &. YHE(Iteration)

A54d continuez8HE X7

M FIE MBI FOIH DA WEE BHL, b3 F g
zofel ol E 3L 4L w7} Sick BA) 9 T EF HE AAE BUA 92

& w202 AUH] AoA continue& AHERT
AR done* S YT WA AgE T2 BApsto]
A7 Ik SR sl H FHERY A Aok E
Lrf.

while True:
line = raw_input('> ')

if line[0] == '#' :
continue

if line == 'done':
break

print line
print 'Done!'

continue®o] 719 2L =2 738 M2 APt

> hello there

hello there

> # don't print this
> print this!

print this!

> done

Done!

A J1EHE AR E& AL BE &
continue B0l AT @A) HHE FRIAL i 1B A G2 BOHA o
L utE- 8 AP o] A print B A Hr}.

A6A forES AL Wt =
, A B 2AE

o2, do] g|AEL, 0o & 22 A= Al diof =
2 UH 7} o, SIS MR AE AACA A ), o E2 A1 EA
—Z’%" 2 X (definite loop) S /3 St

whilet-& &8 FI(indefinite loop)2k 1l SH=H], Y fstH o @ 0] A2
(False) 7}5‘ W72 271 225 AZSA E7] gEolth. sHA|R, forF L
€ 24E F59 Jd dsiA Foot EA HolA Fel e FEUIW
’Q"ﬂ"’l Hot.

forio] Qal, R & FROE FAAh= HolA forFX FEL while
FI LE3 H| &5}

friends = ['Joseph', 'Glenn', 'Sally']
for friend in friends:

print 'Happy New Year:', friend
print 'Done!'
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o] go]7, Y4 friends= 37]9] EAEE VA= | AED, for FX =
GAEE S SR RobA AAEd Gt ) BA4E 22t e 232
AYsto] o3 A5 44 Hrt

Happy New Year: Joseph
Happy New Year: Glenn
Happy New Year: Sally
Done!

for RILE ol 2 Wels Fo] wnileBS Welshs Azt o] AAAoIAE
oot SEA| UL, 9HOF friendsE F Y (set) 2.2 AZFgichd of-3-3} 77'11]- friends
2t | Yol A friend ZtZHo] oA FHAA for R F-F FE Q=
22 Agst.

for FXE Au HW, forQ} ing u}o] X of|2Fo]o] 1l friend®} friends= WS
ot

for friend in friends:
print ’'Happy New Year’, friend

E3], friend= for X 9] UkE ¥ 4x(iteration variable)t}. 4 friend= S
I} o ¥hES wobct Waka, QA for X7} SR ELxX] A ojgict. ¥hE
4L triend W] A%E ) BARL 24902 $1 2t

A7d FZ g

ZFZ for®Zi} whileFB-S AFRSHY, G A
VeEMEEZolUtF2# E2 A 7

fortbwhile FILE AtH o2 o33} Zo] 54

=

« 227} 2] Ao st F-L 1 ol WMSE 2715

¢ 2 BEHH 2 FRo s AN SRS, TL BT B WS
REERE:

. 237} ghuEd A3t Wso) A g
=z o] Ads F4e A5k JlA 274 AAEE 4Bk,

7.1  A4(counting)Q} FHAL T
£ E0l, Z|2E9 F5S AlI7] a4 oh23 2ol for FLE A4 g

count = 0

for itervar in [3, 41, 12, 9, 74, 15]:
count = count + 1

print 'Count: ', count
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235} Q8E7] Aol M4 count B 0 02 Aok, 27 BES Fol & for
Fx 2 ZHA St vhE (iteration) 4= itervargtdl 8f1l, X A] itervar
S AL HA A, itervars FEE Aoty X 55 1 E IYAEQ 7}

ol disfiA gt AP =] A et

2X 25 220 2 AEQ] 7} gho] thshA M4 count Zholl 18 B} F27}
A9 v, count FE "AB7HA” AL o] 9571 Pek.

FI7t FRHY, count 2 F FF KAV Hok F A= £ Wbz oo
o7t FLE FAA, Tt ES o 7IHRE HHE A

27 AR ASE AL E T WSS T Te 2t

total = 0

for itervar in [3, 41, 12, 9, 74, 15]:
total = total + itervar

print 'Total: ', total

7] F1Lo]| 4], BHE. W 4x(iteration variable)7} A8 it} ¢ S LA A H
H4 count o] 1:& B3] sk ti4lof, ZF F 7} ghE-S £=35t= 52t AA
27+ 3,41, 12, 3)E FH5< FAd RS Pk W5 total S A HH,
total "A|F7tA] ko] FAI} Tt X &57] A9 total2 oHE F A
HE Fo] glojA 0 o]t} Fx7} L= FoE total FYSA FA7E Aot
F 9 upz)gt A A total T AE = BE 7] FA7E ot

227} APl W, total & 4 249 AR FA AL o] FAo2 S

L H4E A7) (accumulator) 2l Sttt

A4 (counting) F X1} A L 53] AR A {8512 & gk kst
| AE A FE9 59 FAE AXSHE len () F sun () 7} 242 Y g2
917 2o,

72 FHYgd Hag S

2 AE Alsequence)s] A 71 2 ke 27 1A, oHeFt go] 2xE %
At

largest = None
print 'Before:', largest
for itervar in [3, 41, 12, 9, 74, 15]:
if largest is None or itervar > largest :
largest = itervar
print 'Loop:', itervar, largest
print 'Largest:', largest

z239e Agst, E9L hew gt

Before: None
Loop: 3 3
Loop: 41 41
Loop: 12 41
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Loop: 9 41
Loop: 74 74
Loop: 15 74
Largest: 74

W Largesti "AFAA B AV 2 402 44T 4 9tk S A A
largest Zr-& A4 Noneo|th. None-2 ”Hl(empty)”’ H4S H7]|517] YA ¥
g0l A%tz AR A4 #holth

23 A3 Ho) AF7A B AP & S5 voncolth. ks ofd oW g

B27] or7] gl ol Fx7t AP5 = Fetol, largest ko] Noneo]H, A ¥

A 2 kol Aa7HA & 71 & #tel "k AAA SHEA A itervary 3 9]
L] largest 0] None®]| Al ZA], largestZr2 3 o &2 73 X3tt}.

AHA dE S]] largest= ¢ O]AF Noneo] oYt} itervar > largest?Ql
A SAslE B3 o] BB T WA RS "2 27 g B} o
232 20 2 i 4502 FRut Axel f 27 32 24 99 94
largest o] AJ=-& Fro. =2 A|St). largest 7} 39| A] 41, 419 4] 742 HA ]
o 2E50] L AL AT 4 9

210 oA BE ZtS FolA] ¥4 largest S| AEQ 714 2 e ¥
At

Hagke ARSI YAAE 27} oS §ASAT e Wt gk

smallest = None
print 'Before:', smallest
for itervar in [3, 41, 12, 9, 74, 15]:
if smallest is None or itervar < smallest:
smallest = itervar
print 'Loop:', itervar, smallest
print 'Smallest:', smallest

M4 snallest: RX A Ao, Fo, 42 Fol "AIAA £ 7Py Fe
glo] Bk 2. o] FRHW, snallestt HA2E] A4 g @A Ve,

A (counting)3} AN AS} oh7HA 2 Toled WS nax () 9F nin ()
oF FLE Y BYASH BE

S8 wol A A nin () ¥4-2] 7k Aol L.

def min(values):
smallest = None
for value in values:
if smallest is None or value < smallest:
smallest = value
return smallest

Vg AL DER AT TS5 WAL vpol o] ofn] AH nin §40t S5
A E7] 1A BE print B2 AARE



64 Al 5 &. YHE(Iteration)
Asd dwHA

9 2 Z2a9e A4 o, £ B A ue] Bl R4S @
A Aolth. Y B TEE WL 58 5 Yk E6 BE oot 057}
A 757} GIrke A olmgiet.

O XS Eol= & -2 » o] B o we} v B 7] (debugging by bisec-
tion)” SH= A o|t}. o|& Eof, TR 1] 100 Eo] 1 i of sy Fel
gehd, 100 ¥ A 7 € @ 5ot

Al Z2AE Bto 2 teth. =2 17 J835] Fito|u, S -EA
gt print oI, AF BHE A= AESE d8=2S ¥ ”EJ%—%
g}

7448 A7 A9 22 Gchd EAL FRE T2 I3 FRE| gl
olet. whok Astatrinl, BAE X213 HE ] gk

oj¢} Z2 WA o= HASH HY, HE djoFsh= ZES] S48 FWoR A
% 29 % Slek. BAVF 100 0 F2AE A] Hls) 6 TA Fo] SlgH oz 1
Egzgg_,_x]] FE O HIE £3] 4 Q).

AR A, 722 TR 9] F710] FAQIA] = F&otA] ¢al, gQloh= Ak 7}
oA gt 2O I E RIS A4 F8Ho 7}—%1:1]—% Z= AL o)z}
ok Ao =208 0 771 A 4 = X L/E QI 4 BAE
Rzt 8. A AR FHE H7T & 33t %%_10}711 RBZyote X1& S
AFoz 12X Q.

A93d {olHY
47 (accumulator): ©5tA Y AIHE A 57| 919 FEAA ALEEE ¥

P
T
A %(counter): FILo|A| o]H Zo] Yojit= Z+F 7| Foh=] A&
. 7HREE 0 02 2|35, ofd A< "847E A 1] e
ANt
T4 (decrement): W4 ZhS 7HA5Ho] 7§41
27| 3kinitialize): 7JA=E W50 kS 27| ko2 Y
Z7HKincrement): W4 ZHS F7HA1A 7841 (B4 1R)

§-3t X (infinite loop): F& 0] 23 WZHA ¢AY F= 70| Q=

=
FI

g

HHE(iteration): A As TEo} FLE AFESto] BHES TS AP
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A10Ed dgE

Exercise 5.1 AF8-2}7} “done”S 1&gt UHW}Z] R o2 £212 98
T2 AdStAI Q. “done”o] I EW, T4, A, Bl £ o}*ﬂﬂ. Fef
A7 obd thE Aa A= sHA =, ryﬁl‘r except& ALg-Sto] AR A4S
G2 A @7 HIAAE St thE A2 A HA st L.

Enter a number: 4

Enter a number: 5

Enter a number: bad data

Invalid input

Enter a number: 7

Enter a number: done

16 3 5.33333333333

Exercise 5.2 9] A28 =2 52 AREAL R E =i+

= 1=

shAla. Bakgk tiAle] 54 B2 Aohghet 2 aghe 2ot



66

Al 5 &. YHE(Iteration)




EAGLe dF BAB £AT A4 QAR @) shH R B2

>>> fruit = 'banana'
>>> letter = fruit[l]

5 A 232 A4 fruitof| A 19 912 BRAE 551 ¥4 letterd] 9]
Sith 4] EAAL Q¥ A(index)Et 1 B2t} QY AL A (sequence)o] A
AH8A 7} ol H B2 fsteR] EAIRT

ShA|gL, of 2l &) 7] gt A2 oft}.

>>> print letter
a

E ] Ao A 'banana’ o A £& = a7t oty e} brt. S1A 9L, ato] A <
2E BAE A5 E QXA (offset)! o]ch. R 2} QX AL 0 oct.
>>> letter = fruit[0]

>>> print letter
b

A, b7} "banana’ €] 0 WA A7} B3 a7h REA, no] FHA B
g},

blaln|la|n|a
(01 [1]1 [2] [3] [4]1 [5]
QAR B9} AR TFSE olH AT AL S AT, QIEA FHe
QZ-alofut g} A57) obd AL the ) 2o AFE oA "k
AR A oJE F22RE AL T3 WolR Faote] A 7o) A7} Hlo] 7] B
A

AIIRE @912 el glg o shute] A2 AR E e oAnhE Jojil 9128 et
Zloleh (o] A AT} @ A [offset] IT-ROIAH, SFEA R EA 7] &E 3])
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>>> letter = fruit[l.5]
TypeError: string indices must be integers

A2 len@4 AHE B4 Lol T

len ¥E EAE Y £4 A4-E W&k Wi

>>> fruit = 'banana'
>>> len(fruit)
6

EAL9 71 utA g A4S A7 A5Al, ot et 2ol Al =st d& Aot

>>> length = len(fruit)
>>> last = fruit[length]
IndexError: string index out of range

OIEIA @2 (IndexError) ©]-§+= 'banana’ o 6 Q€A BEx}7F §7] P&
o|t}. 0 A FE A& 7] wf 2] 67] FA= 0 | A HE 5 71A] HE 7 o AR
o nkAoh EAE 9] 9o Lengenol A 12 wok gk,

>>> last = fruit[length-1]

>>> print last
a

geroz &9 AYAE ASHA BAE BN doz 584 5 k. EE
A fruit (1) obAe BAE fruic(2)E BN 5 BA 55 B8E 5

At

A3d JFxEASEEAE W

A4t g2 A 9o £AE-S @ & B Ak TF A4 AF
SA, A2 2t BAE Adshi, AdE 220 Qo] Qe 535}, 27
A& o] A2 S 2P (traversal) 2l gt LHH-S Aot &
HFH 0] while 3T},

index = 0

while index < len(fruit):
letter = fruit[index]
print letter
index = index + 1

while X7} ZAE-E 5t EAES =0l ¢ 244 3o &gt
B2X Z7A0] index < len(fruit) o)A, index7} XY oo} TS o,
A& AAo| H1i, o] FF BE2 A30| 57| g=r}. sto|fo] HIT
"R Ef len (fruit) -1 QUE|A FAR, FA1H 9] np2|9t FA} ).

Exercise 6.1 Zx}g 2] utx|at Exjof| A A2 A, BAFE #2082 o185}
HA FE o] oA ghi o]l S ohs while RS 2HJ5HA| 8.

=



22349 & o] A(slice) ©

2WYL A E T2 PR for 2u1},

for char in fruit:
print char

2nE o HE o, EA4D e B4 B4 charo] HQHTt 3
o1 dAR EAT 98 WA A% ABHcY.

l‘ll‘
fin)

A4d EAE &7o|XA(slice)
BRG] AHEL St Aplice)st Frk. BAD Seto] AT AdFE A
o EAE RS A% fAt.

>>> s = 'Monty Python'
>>> print s[0:5]

Monty

>>> print s[6:13]

Python

n:m] AL nH A BZAEEH mAA ER71A] 0] BAE - A HA L £55)

A AL AT - B E R

ZE S AJHYLAE ’ﬂ*—%o}u 449 &0l 2= EAE ASHH AFsi
T AR JQEAE BEFolH, TAE £8o| A= EAYE E71A Tt

>>> fruit = 'banana'

>>> fruit[:3]

'ban'

>>> fruit[3:]

'ana'

grol AA A7 SHART TAY 2L ¢ ATE I8N 52 BEE
= ¥l 2219 (empty string)o] Ec}.
>>> fruit = 'banana'

>>> fruit[3:3]

[

H] 22192 o] H Btk X 35}A] golA Zo]7t 0 o] E A gt, o] AL A lst
£ 2445 Yol

Exercise 6.2 fruito] #2+<

!

Zo] S uf, fruit([:]2] o]u]i Folelrta?

AsE EAE2 EWHIH.

it

221 YR Yt EAE AR UL A2 W (] RS AHgatn
£ §50] 92 Aolth. oS Bof tha 3t Zrh.

>>> greeting = 'Hello, world!'

>>> greeting[0] = 'J'
TypeError: object does not support item assignment



70 A6 EALE

o1 5 > A object e EAGoI, AYSKIA e BAL B item?
olck. AFo 2 A AR gt SAAT, UEol AR oI5 E6 A5
Aolth. FE-& 24 3t 39| shirh.

L7 olfr= EAYE2 W (immutable)o]7] WZolct. WA 7|E EAES
“173‘4 o= 4“]‘1} A9 P2 g E2AES HIT A= AL
= RBst= Aold.

>>> greeting = 'Hello, world!'

>>> new_greeting = 'J' + greeting[l:
>>> print new_greeting

Jello, world!

M=2E& A ZA greeting BALE "EM/\ dAdsgttt. g AL o= o
H JFE T2 = 22 BEALES A=A

A6d FIx E7](looping) A S=(counting)
S Z2 IR E BAYe B2t a7t UEhE 3148 A5t

word = 'banana'
count = 0
for letter in word:
if letter == 'a':
count = count + 1
print count

A7l 221382 A 47 (counter)Etl 2= _EC_I:]-_C A4 HEHE
W4 countis 0 02 2715} 53, WY -§ 28 ufslc} 3o S8 A
WikS o, count= A3 gt &, a7} Ve d F Q £ 91

Exercise 6.3 Z2E 1} 225 Q1A (argument) 2 W= A7] I EE countgf
= $F4=2 8<% SHencapsulation)s}al YHESSHA &

il

A74d  in JEF

QA in & # AUAR T A EA4LE Wok, A ¥A BAL] T 0A
A4 °“:'°l“& 2 (True) & §HE3i

>>> 'a' in 'banana'

True

>>> 'seed' in 'banana'
False

AsA  EAG L

H)E QAR BALA ST £ BAdo] 2LXE ATt



9. string {|RE 71

if word == 'banana':
print 'All right, bananas.'

ThE M QUAE ol S Ivpl £A 2 Ak $-8aith

if word < 'banana':

print 'Your word,' + word + ', comes before banana.'
elif word > 'banana':

print 'Your word,' + word + ', comes after banana.'
else:

print 'All right, bananas.'
mtolMe Al FUStE WAlo 2 fERS ARAE 2R gt BE
Q22 = ATAF ool 2.
Your word, Pineapple, comes before banana.
ol EAE ek AutH B$4L HE AL
2 EZ ZWOE o8 So] mE ;Tz}, Agste A
“Pineapple” 2 743 AFF S22 E o E-E HIFof

-l>

a7 Ao ExL
Yt Aol npahA
1 e BAsA L.

I, =&

Ol

A94d stringHRE

EAE-2 ool A A (objects)] gt dlth. AA = glo]E](AA EAE A<k
H A E (methods)E T 9t} A== AA o WA= oH A9 JAAH
2(instance) o] &= AFg-5| = AHAAY 34T

7—WOII 5] o] 475 HAEE HAFE dir §47) ﬁ}o]»qoﬂ k. type
£ A9 A5 Y (type)S E@‘I F, dir2 AF o A 4 Q= HRAEE
HojEo

>>> stuff = 'Hello world'
>>> type (stuff)

<type 'str'>

>>> dir (stuff)

['capitalize', 'center', 'count', 'decode', 'encode',
'endswith', 'expandtabs', 'find', 'format', 'index',
'isalnum', 'isalpha', 'isdigit', 'islower', 'isspace',
'istitle', 'isupper', 'join', 'ljust', 'lower', 'lstrip',
'partition', 'replace', 'rfind', 'rindex', 'rjust',
'rpartition', 'rsplit', 'rstrip', 'split', 'splitlines',
'startswith', 'strip', 'swapcase', 'title', 'translate',

'upper', 'zfill']
>>> help(str.capitalize)
Help on method_descriptor:

capitalize(...)
S.capitalize() -> string

Return a copy of the string S with only its first character
capitalized.
>>>



72 A6 EALE

dir @47} HAE BES HZT, HAE B 7Ee BA ARE help
= /\]--gj‘- 2 A ul, 249 WREY gt £ £L2 B4 ARLE docs.
python org/library/string.htmlo]A] 32 4 Qth.

QIA}S Hhy ZFS l,ﬂ}_g_]-j-l:]-h @on/q 1| 2 = (method) S T&35H= AL 4
SEHL AW le}o}?(] FE2 gag. FEAE FL ALHA BT
HAEYS 2o fRE %?l‘:}

E0], upper HIRAELE B AL ol R E (B HEd f2¢ BAY
St

4 JL& upper (word) TjAlo]|, word.upper () H|RE FE-2 A}23tc}.

>>> word = 'banana'

lo

flo £
rm f

it

>>> new_word = word.upper ()
>>> print new_word
BANANA

ol Fe|2] A BAHL HAE ol E(upper) T HAES} AL E L B o] B
(word)yS WA} ¥ BT L AT} A7 Qrke AL et

HAREE BaL A2 §Z(invocation)o|gtl B2} A7 9 AL, wordd|
upper WIZEE ST Tt}
A2 Sol, EAAo] BAA] IS B cinehe BAL vl£E5} Ik

>>> word = 'banana'

>>> index = word.find('a'")
>>> print index

1

%7] AN A, word BAH Q] find HIREE &3} uf /] A2 21z} 5
EAE g2
find MR ELE BAHEG o g H& B2 E (substring) = 3 4= o}

>>> word.find('na')
2

% A A2 ot A AAE AFTA A9LE L 4 r

>>> word.find('na', 3)
4

 7HA A% QU APL strip MAES HEAA BAD Azt o) 3
39 oA, @, A2)1E AASHE Roltt.

>>> line = ' Here we go '
>>> line.strip()
'Here we go'

startswith H| R E = 2 A A ZHe B Zk(boolean value)-2 dtslaitt.



B2+4 1A (Parsing) 73

>>> line = 'Please have a nice day'
>>> line.startswith('Please')

True

>>> line.startswith('p")

False

startswith7} AEAS FHSE= AL Q517] g2 lower HIREE A}
|AA H5S 767 Ao, 3 2 Y Tol BT AFAE HESH= A 0|
g g s}t

>>> line = 'Please have a nice day'

>>> line.startswith('p")

False

>>> line.lower ()

'please have a nice day'

>>> line.lower () .startswith('p")
True

upA g} Al A 22 Lol 24 7p R AFS=AE ASSH7] He)A, lower
R EE §%313 VA HER startswith HRAES AHRFc) 20| 7] &Ajgt
OECH, @ £ b4 HZES 52 4 Uk

Exercise 6.4 2FA1 oA} GAFSE §H42l count 2 B2 = EA1E HRAEZ 9
t}. docs.python.org/library/string.htmlof|A] count WA= of tjst T A
3 Y, A 'banana' O AR QA AlgpotE HATE SF B2 T
2 AAaAR

A102 EAF o4 (Parsing)

%%, BA9L Soitt B3 54 54 BEAd(ubstring) £ It} 2 5
of, oo} Ze WA oz AHH I elo] FolFrkn s,

From stephen.marquard@ uct.ac.za Sat Jan 5 09:14:16 2008

7} afelutet F% AW FA4F, uct .ac. za)fH BT A& ASIth. find
w2 =0} BAHE &ato] A (string sliceing) A3 H 2 S-ae 4 k.

S, EAL A Z90l(@, at-sign) 7] 2 2] A& F=1}. 12 aL, o] 7]
2 AR 3 A E Z=rh 2 YA, ZFa 7} o H45 Z2E S Fotll7]
AsA BAL g2l 4 & AHg Tt

>>> data = 'From stephen.marquard@uct.ac.za Sat Jan 5 09:14:16 2008'

>>> atpos = data.find('@")
>>> print atpos

21

>>> sppos = data.find(' ',atpos)
>>> print sppos

31

>>> host = data[atpos+l:sppos]
>>> print host

uct.ac.za

>>>



74 A6 EAL

find MAES AA 1% e £ A7 945 PART £4Y
S0l (slicing & 1], 7] 715 E W TN B FE AT
22492 Bopuirt.

find H]RE 0] gt A= docs.python.org/library/string.html
AN FZ FPsate.

Aa A ag

A A AALZ}(format operator), 3+ EXE dHE ,_—,—O]] A= Zro 2 vy
2A9E ALt Boe] 44 QA A8 o), 15 U ARt
o} ShAE R W A4 B Dold, 5 4] @R HT,

R o A4 A= A4 ZAHE format string2 FH A 7] AAFA}7} o] | %.g/;] oz
B AL E=R]E YA 5= 51 &2 1 0]A+9] A 4] &4 format sequenceS Hil
oIt} Astgre BArdoltt.

2 5o, 94 &4 12a' o] Sl TulA AN B4 Aoz wAY
= Z9t) (dE “decimal”& UERHTE)
>>> camels = 42

>>> '%d' % camels
l42l

A= BAY 142" B B4 429 S5 ¢ "t

A £AE EAQ ojddx yetd 4= oA BF St 32 AH E(em-
bed)& 4= 9t}

>>> camels = 42
>>> 'I have spotted %d camels.' % camels
'I have spotted 42 camels.'

g 224G A4 £A7F s ol gelate, THA A4 FE(ple)o] ek
AH &A A%e £AYR FE as0 iA g

thg AL 5 BAS BAe] QAN s, $F 257 P49 B
A o BRD YA B AAA 1o 2 AL A A

9 75 i—’F%‘ Aol st e 59! A= FEGHA] BolFAlL.

>>> 'In %d years I have spotted %g %s.' % (3, 0.1, 'camels')

'In 3 years I have spotted 0.1 camels.'

RE 84 £AE BAY A4 &M 29 AHF oL, 240] AR
(type) = /ﬂﬂ £=X 9} A ] 5fjoF gt}

>>> '%d %d %d' % (1, 2)

TypeError: not enough arguments for format string

>>> '%d' % 'dollars'

TypeError: illegal argument type for built-in operation



12. O¥A 75

371 A AL T2 84 A7t HA 3L, F A A= A=RF ol RA
g=th

AN QAL FASAS, 485t otk B e FHE docs.
python.org/lib/typesseq-strings.htmlo]A] & 4 Qith

A12d oA

E2 IS RASEA WOl St 714 S G4 AN ARG SHe Rl
th.7el7| 4 0] FR 8 5 7R S W AT ST L2 IAL

rhrals] g8 e AE e ARG A2 T AAA

5 So] O M nile LLE A As7] Aol ST B2 AL Al
At

while True:
line = raw_input('> ")
if line[0] == "#' :
continue
if line == 'done':
break
print line

print 'Done!'

AR GO W B E& Qs B i) Rl WskA LB
At

> hello there
hello there
> # don't print this
> print this!
print this!
>
Traceback (most recent call last):
File "copytildone.py", line 3, in <module>
if line[0] == "4"' :

Wl MZo] Qe b ToE T AFFUL: 12T 4A, 0 WA 247
91014 Edo] ~M(traceback)o] WA} YEFo] Hlolge o, = 34
28 7P s ok 5 7 el stk

SU= ¥l BExlYgo]H HAl (False) S HHSIGIE & startswith H|RES AR
st Rol.

if line.startswith('#') :

7he] A ¥ (guardian pattern)& AH§- 1 FE.0 2 BAG] Folx shte] B
A7} e AT FMA £ B@Ao] RS SES Ay,

if len(line) > 0 and line[0] == "#' :



76 A6 EALE
A138 go]AH9

A4:7) (counter): RATFE A%537] YA AHGHE W42 Aoz 02
2 %7]3}5a YA ZF7)sitt.

Hl 22} (empty string): F Q852 FAE I, of
A BAL,

A 4] A4tz (format operator): A2 EAHM} JFES Wol, X4 E21d A
BE QYo R RE QA4S TFHE BADL YA A4, 5.

re
A
2
H
32
R
i,
2
)
(—

A 4] <A (format sequence): $dAFH o]H gho] Ao g L] ool SI=A &
BAot= A4 ZAE” & &A1

A4 B4 (format string): A4] £A2 Zgshe A4 A4kxte} g7 AH45

t 22,

S 2flag): 20| FJAAE E7|517] 3 AHE-5h= £ < (boolean vari-
able)

of,

;:-ln

T Z(invocation): A CE $&51= 9dg
EH (immutable): £4]2] 2o YT 4 = EAL.

19 A(index): EAHE 2] EAFAH £=Xl(sequence)d]] =S HEs}7] 915 A
|5 34 g

FE(item): A9 Y& 79 st
W2 E (method): A} A= o] 3 H7|HE AHEoLY SEHE T4

Zi | (object): W37t FZ ok FA. AFL2 "AA"L} S FE Lol A7
ok

HA(search): 2317t 5k AS ZkS W] = 39 A9

A (sequence): F=H JAY. 5, A5 Y22 24749 gho] A= g9
A3t

&to| A(slice): QJNEA HAE A== FAE B

LY (traverse): <=X](sequence)] FE-Z HHEZ 0 2 Z 7], 717 o A=
43 A4S 53,
A14d AFGEA

Exercise 6.5 T} #2192 ofo] I EE 2 5HA 8.

str = '"X-DSPAM-Confidence: 0.8475'



14. AFEA 77

Find WA E9h Baba Setol 4.2 ARGl BE() B4} 7 RAGS Bohx

oot T s A olel B S g A ot

Exercise 6.6 https://docs.python.org/2.7/1library/stdtypes.html#
string-methodsol| Al ZAE HIZE FA S SlojHA Q. o]BA F2te=71&
ojsi=E &elsty] shiA RAE j—E’r AdE SEA Q. stripi} replace”}
£5] g8t

BAS & EEAAE & Gt RS ASYug 4% S

find(sub[, start[, end]])% Za|7|S= AH(ZFAH) A+E UeEHY

ot 124, sub2 " ]UP start% AE] L]l 1' o]al, WeF startZ} JAA}RE
HGHETHA, end= /tiE—HO] Hot.



78

A 6% B4




Al13d &A(Persistence)

AF7A, T2 IR o] BA ZAgsta AR, 35, §HE-S Aot FIA
)& Z](CPU, Central Processing Unit)o] T2 19| o] & #H A o]A
st=A] shgRTh 37194 %](Main Memory)o] oS A A5+ ZE A5kl
g USITF. CPUS} 714 2T EGo]7t Sohn AgslE
Fo]il, B.E »AYZ}(thinking)” o] YA ol= F At

SHAE, A SHE o] o A S =0l FH 7]0]S HatActa, Aol AR
=W, CPUS} 37| 9147 A3 BE Ao] AQAth. A2 448 ma
2L oA WS 98 AN H oz A2 A&T Ao Bsit.

EEET]
M= =AY HEQT
A A
; Bx71d
F71 A 2}3] B

o]l o] HE 719137 (Secondary Memory) 5-2 A& 7H 3 &
Aggct. B2 7|93 Ao] AAE AAAA Sheth 52, USB Z4
EoloBE A4E A9l Z2 IR RN AT dolHE: AxHA
AAE ol e Aade s A4d 4 9tk



80 A77%. od

SH GrE WYY 2 A AAE RAL Y3 AL Fo] 2FL
th. 150 doleHlo]x 2XEY ]S BHA YT AL AAH volu
59l Hlo|elHo] A8 7HA| T o BA| AYSHEAE Al Aol

o

A2d w4 9]

SE A3 BUS QAL 23T 8 o, 39S dojokopen) Bt UL @
W 2 5l dolel7t ojrie] AFHAEAS T G SFAAL AR
o] A gttt oS & u], YA A ol ok o] EX5H=A] FQl5tal o] FL = 1}
US FLE QAT o] A oA, oho]h-E A& TS Er o AFA
mbox.txt HY-E HAct www.py4inf.com/code/mbox.txt oA TUL
ez U

>>> fhand = open('mbox.txt")

>>> print fhand
<open file 'mbox.txt', mode 'r' at 0x1005088b0>

openo] HE5Hd, LAAAE 14 B (file handle) WHFE. Tl B (file
handle) 5910 747 AA] dolel ok, hAle] HlolHE g 4 U=
2 A48 4 gl "FES(handleyo|th. & JF wdo] EAst, WAL 9L
% Qe 8% Aol SIrhd oA BSo] of el HolA FolHrt.

| mbox.txt
<&7](Open) rek F
= = romstephen. m.
2] 7] (Read) T LUE Return-Path: <p..

. — | <> Date: Sat, 5 Jan ..

271 (erte)/ 5 To: source@ol | ..
7] (Close) (% From stephen...

~ Subj ect: [sakail...

Details: http:/...

o] EAotA] =, open 32 (traceback) ot €7] L 7= A
5tal, o ez LT WEL EA X3

>>> fhand = open('stuff.txt')

Traceback (most recent call last):

File "<stdin>", line 1, in <module>
IOError: [Errno 2] No such file or directory: 'stuff.txt'

w5l try@texcept & 713, EASHA] = wd-S EH L = AFS FH

SotatA A Aol

A34d "EAE st gl

shold EAFGo] A %A (sequence)2 7H: H 50| niAHA 2 HAE Tl
£ 22l 24 (sequence)2 BZE 4= GIch. 2 B, TheL 0 F 44 mA|



4. 1k gJoi o] 1

olct.

From stephen.marquard@uct.ac.za Sat Jan 5 09:14:16 2008
Return-Path: <postmaster@collab.sakaiproject.org>

Date: Sat, 5 Jan 2008 09:12:18 -0500

To: source@collab.sakaiproject.org

From: stephen.marquard@uct.ac.za

Subject: [sakai] svn commit: r39772 - content/branches/

Details: http://source.sakaiproject.org/viewsvn/?view=revérev=39772

AT AAES AASH AA YL www.pydinf.com/code/mbox.
txt A HE 7ok, 7HF A 11U www.pydinf.com/code/
mbox-short . txtolH A& % Ik, oS WAL Tk AHLH A S
21 =T E BFE XY o g o] glth "From "2 2 A|&5)= 212 o
A|A] 223 FEE L, "From: "8 AZSH= 20l E7 WA A9 YR
H ZAA|et AH = en.wikipedia.org/wiki/Mboxo|| A 22 4= 9t}

192 @l o 2 Z7]7] YA, MZ(newline) B2 B2l "Z2] (end of
the line)"'-& EA|5}= E4 E2171 Q).

ol WA, ZAE A4 A& 4]-n(\n) 22 A E(newline) ZA-5 EH T
T BAAY Bo|Au, A2 T Bt QlE| g o stuff”o] Y=g &
HSE AS B, BRG] \n7t itk spAgL, print & AHESlY 2GS
E59, BAdol g BA] oA £ B2 2L A& B 4 gk

>>> stuff = 'Hello\nWorld!'

>>> stuff

'Hello\nWorld!"

>>> print stuff

Hello

World!

>>> stuff = 'X\nY'

>>> print stuff

X

Y

>>> len(stuff)

3

EAE 'x\ny' 9] ZAol= 3 o[t} st AfE(newline) FAHE g E2}0]7]
2ol

T4, e S 2 ), 2ol B BASHE ASmewline2 Bt o]
BolA g B4 B4} 2 29 Bl Qlrky 448 Bt glek

JH A, A= mewline) EAL= oo Q= EAE #gloz B gl

A4E T glo] 2]

5}l @ (file handle)o] 39 AEE G YA GAT, ror FLE AHg3te]
o}l 7t el g 93 BRISE Al S 47 5T 4 A



82 A77%. od

fhand = open('mbox.txt")
count = 0
for line in fhand:

count = count + 1
print 'Line Count:', count

python open.py
Line Count: 132045

oY WSS for R SA(sequence)2 AT 4 It for FILE T3]
o 2l 5 Al FA S48 SR for FLE T dlto|E Fof
sy, "ol AS = A== o 7 2relute, count Mo 14 HtT

open F47F 1A A v YR Tk ol Weo] 4 J17t HpolE
o 37]2 742 4 917] Btk open B 34 T7]o] BAGle] IS

Lo Alzke] FYskA ARtk AAHO 2 for SN A2 A2E 9
oot AL Tt

for FLE AMGGA o] L2 FA o= d-E ¢lo|Z o, XfE(newline) ==}
£ AF8SA Y RRE 2l 9= R sto] Mo A A E(newline) £2}
742 2t 2l @9= QAL for X7} wjd Y-S wjuit} line WS40 A&
(newline)-& u}A|u} B2} =2 EgHsict,

for 2371 YolHE glo] B2 0] 97] W, BlolE S AFE 7719
A2 ARERE 25 G, e 2 0L GAH o2 ol Aele A
2 9t 2 SHeldz 97, A, 223 A 7157 e, b FL A%
Z7S LA ofE 2719 MAE A7) T2 TAE LS aHelS A &
9let.

gho} 7] 94X 27)0] v AT A 02 2L 379 selofeh R gt
W, A AL e BER read RES A St EAAZ ol
% 9k

>>> fhand = open('mbox-short.txt')
>>> inp = fhand.read()

>>> print len(inp)

94626

>>> print inp[:20]

From stephen.marquar

871 A A A, mbox-short . txt AA| oY ZH=(94,626 AHE M4 inpE
HE2 gt B &0l S AR SIA] inpo] AFH B Atm R 20 B
A5 &9

o] o]A ¥4 0 2 ¢l uf, B.E 2113} A E(newline) EAHS EJI R E
BAE= A4 inpo] Y ¢ 2 ELolct ot o7t AFH F719%
27} St A o7 AFS d 5 2yl o] F2A] 9] open F47) AHEE 4
Aot= AL 71945}

gk 27190807 4gel d 4 g w$ 1k 2717 Sk, fortk nile
s 484 HUL 2N A Z2IHE Aok Fet.



5. 59l A 83
As2d od HJH

A 7158 WESE SIe Aot Aotk
A e P T EAE HRES 2

g Sol, UL Y3, “From” 02 AFSE Slgt 2Y5IA i,
startswith 229 A8 AgaA Gsks FEAt st Slue A
gt

fhand = open('mbox-short.txt")
for line in fhand:
if line.startswith('From:"') :
print line

o] Zz o] APt =z S-S =
From: stephen.marquard@uct.ac.za

From: louis@media.berkeley.edu

From: zgianQumich.edu

From: rjlowe@iupui.edu

“From:” 2 24t A|Z}o}= 219t &8 5H7] 7o 2832 &5l et o
Agh, o R0 2 Wl gqlo] Kol A7? Y1 Foll HolA] ¢k AE(new-
line) F2} wf-Zo]t}. Z} g}Rlo] AE(newline) 2 E1}4] ¥4 lineo]| XjZ(new-
line)o] L }HE|FL printFo] 712 ME(newline)= 71514 A= ¢271 K
719 = & a7} Vet

nhx e BAE ASHE BE & 295k 1A 2l &fo] Y(slicing) S
T4 AT, o 29E F2WL thedt 2o| BAY 0 2Z oA RE 3

-8 YA YL rstrip W R ES AH5H= AQlth

fhand = open('mbox-short.txt"')
for line in fhand:
line = line.rstrip()
if line.startswith('From:"') :
print line

Z2IWS AP, & E9%S d=

From: stephen.marquard@uct.ac.za
From: louis@media.berkeley.edu
From: zgian@umich.edu

From: rjlowe@iupui.edu

From: zgianQumich.edu

From: rjlowe@iupui.edu

From: cwen@iupui.edu
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vhgl e Z2 o] Y o BFHl uet continued AGHA A T
X (search loop)E 723t Bas} girk. A4 21 7| ofolr]o 75|
227 A9 AFH 02 33, "Eu A L7 e aRhHoR AURLE
Aolth. 1ol 3 LA Sul2 g el FAHY, 1 el N 574 Ase 43
sh Aol

thedt ol SLE FANA FUEA Fe el AUFE RS H
gk,

fhand = open ('mbox-short.txt")
for line in fhand:
line = line.rstrip()
# Skip 'uninteresting lines'
if not line.startswith('From:') :
continue
# Process our 'interesting' line
print line

=2 79e) FUgS Yottt FUEA e AL "From o2 A2}
A &= Zlolgt continue®dE AFRS|A AvjHrt »Zu|28” 9l (&,
“From:” .2 A=t kool el ARAEE 4B,

find ZAHQ IR EE AME-S A HA Z2F o] 2l ol o A=A E Fotr+=
H2E #37] AA7)5S A simulation)d 4= §lrt. find JAEETE £
ZE ol dAsts E4Eo]l YA 2, AL AR st A Y, wef
EAg o] QIttd -1 ¥t8sl7] Yz o], “@uct.ac.za”(got 2|7} Alo| & B¢
qste 2 g grh A4S Zols @S AM5H] 99 th3t 2ol &
= E A/t

fhand = open('mbox-short.txt"')
for line in fhand:
line = line.rstrip()
if line.find('Quct.ac.za') == -1 :
continue
print line

ze2d7E ogat gk

From stephen.marquard@uct.ac.za Sat Jan 5 09:14:16 2008
X-Authentication-Warning: set sender to stephen.marquard@uct.ac.za using -f
From: stephen.marquard@uct.ac.za

Author: stephen.marquard@uct.ac.za

From david.horwitz@uct.ac.za Fri Jan 4 07:02:32 2008
X-Authentication-Warning: set sender to david.horwitz@uct.ac.za using -f
From: david.horwitz@uct.ac.za

Author: david.horwitz@uct.ac.za

A6 ATt RAYL Hes WS

¥ ThE vhS A2l vjuict vhol =S WS AL e o)
2a30] 494 wric, GAFL AH4A7 YIS HEE Ho] E

niy:)
Jo [H



7. try, except, open AR&3}7] 85

£ Zo|ck. 2o A mold T=g whpA g, e Tlof M B AT
L2 0HS A E THEA

b3t Zo] ran_input& AGHA AHEAZEH HABS o] Z2IALS
Agste Aol gesit.

fname = raw_input ('Enter the file name: ')
fhand = open (fname)
count = 0
for line in fhand:
if line.startswith('Subject:') :
count = count + 1
print 'There were', count, 'subject lines in', fname

A8 A2 R E Tl HE o7 W4 faned] AAshiL, 1 1lS QAck. o] 4] hE
gelo] M E HEH o2 xa 1YL AFe 5 Yt

python search6.py
Enter the file name: mbox.txt
There were 1797 subject lines in mbox.txt

python search6.py
Enter the file name: mbox-short.txt
There were 27 subject lines in mbox-short.txt

the Ag GH7] Ao, A7) TR IR SRR A he-g AR B
7. o714 oftl7t FRD 4 YT TL vo] A3 WA Lz Iho] Ed
o] 28(traceback)2 &7 1 ¥t2 B stel, B3 AR ok B %L
Zzagelehs QA4S WY 4 UES $elo) AET AR FAL T 5
L2712

A73 try, except, openARg5}7]

A7t eleRolA 9uA wehy FREFEU ool upxut 7] 8¢y e
AHgA17} s o] ohd W7} ThE & Ashe oA e

python search6.py
Enter the file name: missing.txt
Traceback (most recent call last):
File "search6.py", line 2, in <module>
fhand = open (fname)
IOError: [Errno 2] No such file or directory: 'missing.txt'

python search6.py
Enter the file name: na na boo boo
Traceback (most recent call last):
File "search6.py", line 2, in <module>
fhand = open (fname)
IOError: [Errno 2] No such file or directory: 'na na boo boo'

ZAOA R, AHGAE A= o2 1o] Y T2 IS B7HES] 7] 93 2
= dE THIE 7T BE T2 BT E AU A, 2T EY o] 7



86 A 7% od

2 XA H¥Z(Quality Assurance, QA)o]g}t= 2 o|t}. =
ARZ 2A 2 287} grE AT E o] & Prixa] 7] §19 73 2k

TEEPEY BE

AgAT 2BEYOIE AFLE FoSAL, RGO A X2
of il AFE AFoHaA BAglel EARF 272 X2 To] Aol
AL A7 220 058 TAT Ao Y. TN FARF 2H L

R LEEEEEE

T2 IR 0 [FE Y7 Y&, trylexcept TRE AFEAA L{FE $olSHA
I AFAI open TF0] ZRE 4 ot 7} 5L, open TE0] AT &
gy A o33t Zo] BF I EE FU)%It

fname = raw_input ('Enter the file name: ')

try:
fhand = open (fname)

except:
print 'File cannot be opened:', fname
exit ()

count = 0

for line in fhand:
if line.startswith('Subject:") :
count = count + 1
print 'There were', count, 'subject lines in', fname

exit @47t T2 IR B A7 Bohe X gt 48 3 :
A AR 52 B BE 20N 2R gAY o ATY g BaBe
AAL v, “catch”2 FoPA olspA BF-@e.

python search7.py
Enter the file name: mbox.txt

st
o
)
)
o

There were 1797 subject lines in mbox.txt

python search’.py
Enter the file name: na na boo boo
File cannot be opened: na na boo boo

sold L2 TS A 1] open TEL HITE AL try, exceptd] A
& A14 oAt Bk "sol® WA (Python way)’© 2 FA7HE AT o,
oo 22| 2 (Pythonic)”o|2hs §018 AL AT 47 T& o oA T
oM 2EE FAY F o7t ety Tt

spoldof| F5 A4 o] 7A=Y, o wpo]d T2 3wt FUR A
W5 £ 7HA] B2 5 HL /1A 2 o] W 2ol 1 "o W AT A]" 9]
g @9 == #ojsHA At

"Z0 o] MAHA" H ol T2 o] X oFHA A &
Q AS FAl ZHAAL Q7] Wi2old. 34 FAVFE B4 FEshs Aot
Aol A ¢, 2O oz A4 S| F o] FH Folstal, dE F=O
A ol Aoz A7 E B AT



8. mhelo] 7] 87
A 8d xdof 27

o 27] YA F HA w7 A4E v RER dS dojof it

>>> fout = open('output.txt', 'w')
>>> print fout
<open file 'output.txt', mode 'w' at 0xb7eb2410>

m} o] oju] EAsh=H] 27] REOA S o= A2 o] Hl o8& BT A
A2 ar, AR oA Fe ol A oAl AFHEY F0]71 2 5. greF upil o]
ZASHA] =T, A2+ wtdo] FgHH.

ol WS AA 9 write HIZEE Hlo|E S wtA o]l A2t

>>> linel = 'This here's the wattle,\n'
>>> fout.write(linel)

THA] 3, 54 A= o et ZUE 7L ojt]of LEA] SIS F2 )4, whef
write H]ZAEE A TEGHA =W, Q|22 Hlo|e & Y £ F71gh
IS BYL AE o, A H o= Z(newline) FAHE 4T YA st 2
5 2l £ o] #of gt

print B2 520 2 M Z(newline)S F7}5}A|Gh, urite HIRAELE 52 O
2 A= (newline)& F7151A = g=rt}.

>>> line2 = 'the emblem of our land.\n'
>>> fout.write(line2)

Tl 27)7} B1& v, g W] Polof ek HelE B AL Hlo]H o}
Aut H|E7HA T AT0] B2H oz 2o AR, Aol Uttt A=t 44
57 e ojghe gk

>>> fout.close()

Tl 9712 A B TL S YA, DA LS Dol YT O 9
2] 23bA B 4 gtk ks 2] $2 v 99 BE ndle]
287 ol o] FAsHy] wRolct. o] 2718 T wh, IS A

2o gopA 7] X] Rt Aol AP A& glofof ot

Aod w7

S e &, 39 g2 FF 2AO AR o] TR /=T,
9, A& newline)] =0 Ho|A] ¢7] & 157 = 43 gt

>>> s = '1 2\t 3\n 4"
>>> print s

12 3

4

WHES repro] Egol B 4 AUtk AE A9 AR E Fot AF) £AG BB
o2 whakath B244d FHEALE &4 £ (sequence)Z LRI T



88 A77%. od

>>> print repr(s)
'l 2\t 3\n 4"

g7 k&o] E 4= Yk

ojeiio] BATE & G BAL TE ALdAAE B BL 55 9
A THE EAE ASRTE Holtt. ofH AAHL \n 08 AZ(newline)
H7)513, tf2 A A”HL \r O 2 utSl B2} (return character)E ALt &
o 5 Aot AXEE Stk B thE A2F O ol RrhE, ol A
EY27t ZAE oF71 @t

I REE9 A AHol= A ZWA B ZH 0 2 HElsH= S8 = 10| Qi)
wikipedia.org/wiki/Newline oA $8X g 73S S 4+ 9l7, £
B2 AL U2 5 U B8, o] AP 22 OAS AT = ot

A104d gojo

F7(catch): try®} except o AFEAIA ZEIHO] Bt o9 AF= ¥
Z|5= A.

Al Z(mewline): 18] & %7] 98 Helo} BAAo] AHLEE 54 B4,

who] {22 (Pythonic): Thol o)A $-oksH] AFoHE 714 "trySh cateh S
Aot AL vpdo] gl B8 B5HE stold A FAolct

£3 B3(Quality Assurance, QA): ZLES o] AEY AW FIL BF
shid] Ao Aol 24, B4 BEL LXEY 0] AFS AAs

3, A Fo] Aol EA157] Aol A4S &QA5h=dl ot
YA E }(text file): SIETAT e FF AR 40| AFH dHo B4 A

A11E dFEA

Exercise 7.1 7102 931 §24 vtlo] 8.8 0 ofEas oot na
L A L. ER RS AR

python shout.py
Enter a file name: mbox-short.txt
FROM STEPHEN.MARQUARD@UCT.AC.ZA SAT JAN 5 09:14:16 2008
RETURN-PATH: <POSTMASTER@COLLAB.SAKAIPROJECT.ORG>
RECEIVED: FROM MURDER (MAIL.UMICH.EDU [141.211.14.90])
BY FRANKENSTEIN.MAIL.UMICH.EDU (CYRUS V2.3.8) WITH LMTPA;
SAT, 05 JAN 2008 09:14:16 -0500

www.py4inf.com/code/mbox-short.txto| A TtU-S 2= HFO A Q.



11. A&4EA 89

Exercise 7.2 7018 QJejutol, melg 91w, T @ 410] 2jolg = ma ]
A2 A Q.

X-DSPAM-Confidence: 0.8475

“X-DSPAM-Confidence:” 2 A|Z}6}= ghelS whbA| & 5 A
Bolf|7] Qo] Sl 2FelS Hr 2 B Q. kel &2 A1, gelo
A A= ghe] FAE AASHA Q. Tt o] Eof mg et S uf, Ho A
TE EYoAa.

Enter the file name: mbox.txt
Average spam confidence: 0.894128046745

Enter the file name: mbox-short.txt
Average spam confidence: 0.750718518519

mbox.txt 2} mbox-short.txt TP of 2FAJSE T 2 73-S A|35HA| Q.

Exercise 7.3 w2, T2 JefH{7} 22| AL}, oFF Ao)S BHog, =
2o olgt 8- Sz (Easter Egg, en.wikipedia.org/wiki/Easter_
egg_(media) )& YHUTH AMEAT TS Y =ot= T2 RS HIPAA,
"na na boo boo’ 2 1}AH-Z F st AH U o, A = WA E E o=
T2 IS ZAJotA 8. mhdo] EAStAY, EX5HA] ¢ ThE e ot
oA = FgH oz ZFofjof YTt of 7] T2 IS APt AEo| Q&

Yrt,

python egg.py
Enter the file name: mbox.txt

There were 1797 subject lines in mbox.txt

python egg.py
Enter the file name: missing.tyxt

File cannot be opened: missing.tyxt

python egg.py
Enter the file name: na na boo boo

NA NA BOO BOO TO YOU - You have been punk'd!

m2 ] R U DT YRS Zejsht ghUh B agd T
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A7 od




Al 87

g A E (List)

A1&d IJAEE= SA(sequence)r}.

EAE A, g AE(list) = 3o <4l (sequence)t}. EAL G o] A, 3t EALAIH,
AEAE Y9 AR (type) = 2 4= ). BE|AE F2 Q A(elements)L}
o = FE(items) 2.2 ST}
At HAE ’ﬂ’s“k— FHL2 o 7127} it 7P Zhae i A &
([ HE QAE ARE= Aol

[10, 20, 30, 40]
['crunchy frog', 'ram bladder', 'lark vomit']

RAA AL 4 A% D 2Ech SHA AL 3] BAD 2| AET 2R
227t AT ARG (ype)d WL Ytk ohe S AEL BAD, $F 257
27, A%, (oF) E T HAES g g,

['"spam', 2.0, 5, [10, 20]]

E ThE B2 E o] P AET} 5 (nested)HJo] .

W RAE I YA G AAES Hl HALE @empty lis)Z T 27,4 7
H 232 B4

AFBR, AAE %E Beol DY 4 ok

>>> cheeses = ['Cheddar', 'Edam', 'Gouda']
= [17, 123]

fo

>>> numbers
>>> empty = []
>>> print cheeses, numbers, empty
['Cheddar', 'Edam', 'Gouda'] [17, 123] []

=
JAE 220 H2oHE FEL BAD R0 B2 AT 5
At

AT 74 LS
Azt A2 25 YE E@A]L AYAE YA 7T AL QE AL



92 Al 8 &. T AE (List)

0 A3 Azhgtrte Aoltt.

>>> print cheeses[0]
Cheddar

ALY 22, 2| 2E JF XA E AL, S| 2B A28 5SS OA d
AT 4= 71 vi2l Bl 2EE HA7Fesi. 214 B3 Q47 HdE 9%
"ol yetd i, M= fgE 2 2E 248 Uehdt.

>>> numbers = [17, 123]
>>> numbers[1l] = 5

>>> print numbers

[17, 5]

2 AE numbers AWHA @A 123 FH2 7HA 1 1901, o)A 5 ZkS 7FAIc).

Y LAEE QYA 949 FAZ AT 4 Q). o] FAE P (mapping)
olgtal B2} Z}Zt9] QI AL Q 4 F Slto] O-8-(’maps to”’)H ).

AE QeAk BAY QU2 FAG FA0E S

4

2
&
rol

A4 AL QA= A28 4 Qi)

= Q4 E gAY A8l 519, QIEIA @2 (IndexError)

et

N

At
Ty

+ AATE 9 oW, B AE B NEE GO At

j&

o
52

7

-

in QUAE B3 H2EA SRS A48T 4 g

>>> cheeses = ['Cheddar', 'Edam', 'Gouda']
>>> 'Edam' in cheeses

True

>>> 'Brie' in cheeses

False

A3d 2E2PH

GAE 048 2P Y ET PHL rorBS ASAHE Aol BALe
A AHg At 7L FYsht.

for cheese in cheeses:
print cheese

AAE @22 oY% G ol AR O 2T F FAUT) AW, Y2E 22
2 2A, AASHE 3, QU2T} Wastch PAE 948 AL AN

AEEA 9l WAL range®} len F4-E 2 5= Aot

for i in range(len(numbers)):
numbers[i] = numbers[i] * 2



4. F2E QAR 93

A7l 2oL B AES -‘-,_—'ﬂo]-_l_ Zt QAE 7JAS) len 4= B AE 4
A4-E "islslttt. range = 0 9 A n—l 7HA] B AE QYA S wHglgi).
7], i AAE Zolek. Wl £37} v ol i Thg 9k gl
£ gt &% F & UYEL iE AMESIA 249 oA S ¢ A =
At

W S AEd gelA cor B AR BF $EL AFA shith

for x in empty:
print 'This never happens.'

JAEV E G AES BE 4 QAW FHE J2E
2 74590 g BAE Fol 4 o]tk

['spam', 1, ['Brie', 'Roquefort', 'Pol le Veq'], [1, 2, 3]

ir
)
Y
ol
ko
[
j&
T

A4d FXE Q47

¢ QAL B AEE AT,

>>> a = [1, 2, 3]
>>> b = [4, 5, 6]
>>> ¢ a+hb

>>> print c

[1, 2, 3, 4, 5, 6]

FABA * QAL Fol7 A4arE HAES WET

Yl
2
2
fr
N
ot
i
J

rek
I
4
r'E
B}
2
=
fr
o
[>
[l
i
W
Jolt
rx
fpi

A54d gAE &gfo]A(List slices)

Zetol2 QAL B AEME B ST

>>>t = ['a', 'b', 'c', 'd', 'e', 'f']
>>> t£[1:3]

['b', 'c']

>>> t[:4]

['a', 'b', 'c', 'd']

>>> t[3:]

['d', ‘'e', 'f']

3 A AALE WA, Sefol st AGY AR, % WA Q98
Ao, Seol 2k B Ttk T O] AeAS A, Satol
& AR A PAEES BA o] Brt.



94 A 8 &. B]AE (List)

>>> t[:]
[lal’ lbl’ lcl’ le’ Vel’ Vf']

2LEE WA o] 75517 w &
P35}7] Aof| EAFE S thSo] T

=
Y AR Soto|~ A

>>>t: ['al, 'bl, lcl, ldl, lel, lfl}
>>> t[1:3] = ['x", "y']

>>> print t

[lal lxl, lyl, ldl, le|, lfl]

A6A FAE YRS
HolAL BArE0] A Hz

| =
—_—= .
(append) HIZAEE | AE £ A 248 F71H.

>>>t = ['a', 'b', 'c']
>>> t.append('d")

>>> print t

[Val’ Vbl’ Vcl’ le]

fol

Y (extend) HIREL QAR S AEE dhol RE QA4 E FAE HE

= O

et

>>> t1 = ['a‘, 'b', lcl}
>>> t2 = ['d', veV}

>>> tl.extend(t2)
>>> print tl
['a'r 'b'r 'C'l 'd'l 'e']

A7) AL t2 FAAEE WA T Ert

dE (sort) HIAEE YE A 502 I AE QA4 E FH
>>>t: ['d‘, 'cV, 'eV, 'bV, 'aV]

>>> t.sort ()

>>> print t
['a" ‘b" ‘c" ld" le']

B EI B AE HAEL Ho|E(void)d A, B AES WAL None L HHE
Fc} 2ds] ¢ = t.sort () O|PA A FTHA, Azto] et Aolct.
A73 Q4 AA

ZAE QA E AAI5H= Wil 2 714 9t B|AE g4 QIYAE & Qi
H, T (pop) HIRAEE AE-3H).



8. Sl AEQ S 95

>>> print t
[laV, ICV]
>>> print x
b

H (pop) HIRAEE EV\ EES %7&3}04 AAE 245 HrERtTh QYL E F7
12! o9, upze @ &8 2432 .

a6 AAH gtol R gthd, del AMAFE AFS @t

>>>t = ['a', 'b', 'c']
>>> del t[1]

>>> print t

['a', 'c']

(271 obd) AAY 243S I3 JYohH, A A (remove) HAEE AHE
Pk,

>>>t = ['a', '"b', 'c']

>>> t.remove('b")

>>> print t
{lal, 'C'}

Al (remove) HIAE 9] HtgZF-E Noneo]t}.
Sht o9 248 AR SAeIA, Lol 2 QS A(slice index) o1& A}
g,

>>>t:[Va" Vb" Vc|’ le’ Vel’ Vfl]
>>> del t[l:5]

>>> print t

[lal, lfl}

SRR R, Sl Ak £ WA AUAS EFSA Pt T 9A 927
BE 248 Adgit.

A8d FrEQT
222 345A Gk HAAEE w2 AHE 5 QlE HAES A4 4
A= W7t 2ol Ut
>>> nums = [3, 41, 12, 9, 74, 15]
>>> print len(nums)
>>> print max (nums)

>>> print min(nums)

>>> print sum(nums)

154

>>> print sum(nums)/len (nums)
25



96 A 8 &. B]AE (List)

g AE 847 22D fw, sun() ¥4
A5t EAY B AEY, v 7T o
At

GAES ALFA, FA AT 2 1RS ohA] ZAHA AT g
27 55 B3-S A

A S AE glo] B Aldtets Z29:

total = 0
count = 0

&%l nax (), len(), 5% =
A=Y (type) E|AE0] ALEH &

rr

ru

while ( True ) :
inp = raw_input ('Enter a number: ')

if inp == 'done' : break
value = float (inp)
total total + value

count count + 1

average = total / count
print 'Average:', average

871 2O A, count ¢ sum W& ARES|A WHEZH O = ARGATL 27
€ 45t g& AL, AF7HA AHEATE 4R FA §AE AR

Sashl, AL AT 2 2AE A5k T WIESE A HA 229
wpx|ste] A% A4S Al s,

numlist = list()

)

rdlr

while ( True ) :
inp = raw_input ('Enter a number: ')
if inp == 'done' : break
value = float (inp)
numlist.append(value)

average = sum(numlist) / len(numlist)
print 'Average:', average

217t A4E7) A 9 A AES AT, A 2AE AT vttt 274E
LB ZAR m2 1 uhAute] galA] SAE F8E AL, B
F& 4557 Y914 QA A A% etk

A92 rESFAY

EAEL & &A(sequence)o]il, B|JAE = ZF <A (sequence)o|t}. SFA|TF
AE BAE BAIEH A= g BG4 B AE BAR ¥RSH] $
A, 1istE AHg-Sttt.

>>> s = 'spam'

>>> t = list(s)

>>> print t

[‘s'! ‘p'! ‘a'! 'm']



10. 2}l 0}A15}7] (Parsing) 97

list& WA ol Fol7] W2, A+H 22 A5t AS H3fof . 1S
AH-85HH 1 AE Hol7] W&o mRdct. A, & AR

list 5 BAEE 479 Exlz 2t EAE dolz 2/ H, 2
(split) HIAEE AM-S 4= 9ot

>>> s = 'pining for the fjords'

>>> t = s.split()

>>> print t

['pining', 'for', 'the', 'fjords']
>>> print t[2]

-

the

25 (split) HAEE AL EFGS SAE EZog AW, Qg A
QAUAC)E ABoto] AAES) 57 Gol 8 & 4 A,

A QAR o] AR ojd EAE A RAUAA| AHsh=dl AHEEHE
B2} (delimiter) & &-8oto] 28 (split) HAEE &3 o5 dﬂ*“‘x:
AR o E(-)E A4 AT

>>> 5 = 'spam-spam-spam'

>>> delimiter = '-"'
>>> s.split(delimiter)
['spam', 'spam', 'spam']

&Y (join) HIREE 8T (split) HIREQ] Jo|t}. B S| AEE who}
YAE QA4S ‘2“;@?}‘4‘- & (join) 2 EAE REA A, LTEAE SET}
of A Y42 g 4 gt

>>> t = ['pining', 'for', 'the', 'fjords']
>>> delimiter = ' '

>>> delimiter.join(t)

'pining for the fjords'

8719 3%, FEAZE W FAA B (join) HAET}L To] Atolof F

M2 Yot Fugle] BAAL AR AoAA, FEAZ W BAY 2
g

A 102 =2l oA 6] (Parsing)

912 98 v B4, BA AA HUL FHSHE A BT W GE AL g
B} 5 B AL Ford AUE A ursos ] FARE P
& Z A} Gk “From 0 2 A|Zsh Sl 294 F3A} shE o] @A

From stephen.marquard@uct.ac.za Sat Jan 5 09:14:16 2008
ol T7FY Al AHPE o, 2 (split) WAL} uj$ a3t2olr}. &
2

[e]
°
£ Z2 IR A4t "From 2.2 ARSHE 2l B3 2E (split) 7
REZ TASI 2lo] ul2e BES Fegch



98 Al 8 &. T AE (List)

fhand = open ('mbox-short.txt")
for line in fhand:
line = line.rstrip()
if not line.startswith('From ') : continue
words = line.split ()
print words[2]

if B9] ZoF I E A}L5}Y continue B2 ifEd} %‘éi 2}l l"‘?l":]'
if B ZoF %Eﬂ—- continue E& EX7E thF 2l & A F L5l

Sat
Fri
Fri
Fri

o, ¢ AL 7120 A StaalA AetaiA sk HlE bit) 5
ARE Zo} 7] YIs14 FAE el AL, o B T el %o}@
Aolth.

A 1138  AA| e} Fh(value)
ohe fgEe AP,

a 'banana’

b

'banana’

2 9p BE BAAL B2, T 047 FYE BALL FEHEA T 5

t}. 5 744 7Hs8 AHe 7k ek

a—= 'banana’ a~—_
b——= ’banana’ b—=

|

© M Aot s o o7} 2L AL AL e ARE Fashe Aol
WA A 4E e AR S F23HE Holth

57 5T AAE FRIFEAE FAs] JAHA, is QAT A4S
.
>>> a = 'banana'
>>> b = 'banana'

>>> a is b
True

o] A, oML shte] EA AAE AT 2 9 b BE FAF AAS
Az,

AT, A £ S 44T o, AR} 5 Ak

.

¢

4

=]

F



12. o] o] A (Aliasing) 99

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

False

79 3, £ A9 A AEE SEHTHRL W 4 YIck. fukstE AT a4
£ 7142 97 sBoltt. ShAW, Z& AR ok 7] o] SFAsHAL gt
= 7j9] A7t S, § A B S5t A, S5t A

dhso] SUSHA L gt

A 2714 A (object)’ 2} *Zh(value)”’& F-E glo] AHEHA| T, AA 7} H&
ZHAgE e @ote Aol o A&Sith. a = [1,2,3) S APstH, a = EF
St &M QAZHS ZHE Bl AE AA R ZZXe woF & O flAET FYG
QAE /G, 1 B 2EE 22 38 7HA G A Eei

A 1248 oLz o] (Aliasing)

Tt AAE FESIL D - 2 DYSHE, T ASE ST AAE F2FT

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

>>> b is a

True

Aot Ho AR = AS FZ(reference)Ttal ). 4719 A5 LT
Al 5 2] 27} Sk,

st olge] B2 E 712 AAE B ol 42 o182 2 HolA, AR oL
g o] A(aliased) &]¢lctal gict.

g} Aol a® AR WA FHs o, Wate] ofutt 2 A= g
.

>>> b[0] = 17

>>> print a
(17, 2, 3]

oo} 2L o] 44K AW, 058 WA F|VE Hck. AWH oz,
W74 7H5 8 A7 (mutable object) 2 A YT 1] o] A o4& W5H= Aol o

A E 2ol ¥73 E7Fs? AA o Lo d2 234 EAZL HA =T

a = 'banana'
b = 'banana'

7] AANA, 2 9 o7t FAT BAGE FEIE FR5A GE A ol
gl



100 A 8 &, B]AE (List)

A13E PrE AL

AEE 5o JAR AGS ], gt FAE JARE
7t B|2E g7 H4E ", SEA= U E AL BA AL d& &0,
delete_headt= B|AEA A A E AAI.

def delete_head(t):

del t[0]
T}29 delete_head G457} AFRH o A7} 2ot
>>> letters = ['a', 'b', 'c']

>>> delete_head (letters)
>>> print letters
[lbl, lcl]

U7 M4 £ Mg letters= AR} AA 0 T of Y 2] o] A (aliases) T}

S AEES WSt QARsh A AAEE AN AUAE FESHE Ao]
F a3l o} Sol, H20|7| (append) WAL H2ES WASA, +
AR A ALEE B4

>>> tl = [1, 2]

>>> t2 = tl.append(3)
>>> print tl

[1, 2, 3]

>>> print t2

None

>>> t3 = tl + [3]
>>> print t3

[1, 2, 3]

>>> t2 is t3
False

P AES WA B2 FAT 1, o] Aol ul ¢ Fasth o2 Sol, ke
F4E B AES] 2] 2 (head) AAI5H] G
def bad_delete_head(t):

t = t[l:] # £2 (WRONG) !

&dtolA AR E A2 2 2EE A RS FA 71 FZ5H
SHAGE oW AL QAR AgH FAENE FFL FA] E3it).

¢t A5t S| AEE AAstal whgsh= 45 FASH= Aot & =91,
tail2 FAES A QA E A Q511 B E QA4E Wi

def tail(t):
return t[1l:]

A7) @4 9 N ES AASRAL bt Thgo] A4 A7 Slet.

>>> letters = ['a', 'b', 'c']
>>> rest = tail(letters)

>>> print rest

['b', 'c']
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Exercise 8.1 2] AEE 2z} &2 dho} 2| AE
QAE A A Noneg HHE5}= chop &

/\
T=
23 A, 2| AEE QIALZ Hho} 253} uf2]
M2L YA EZ H5ksh=niddle g5 A

mlm

H A5}, 2 H%zzﬂ Q A2} upx|at

A14d w7

ot | AE ARGl A 7Fs T AAE 8ok B S A E
4 Aot th&ol 99 A Q1 A 39 3w sk S A%

I el AL HASE A4S WANT, o WaB ol 4
EAde vatsty 9 B4QLe Iz £ 2] A9o} gt
EHE}-

o33 Zo]l EAE ZEE 2= I&91A T,

word = word.strip()

&3} o] 2 AE FEE 2T AL §50] gl Aol
t = t.sort() # &2 (WRONG) !

dE (sort) HIREE Noned §H85H7] 20, 2| AE t 2 33 o}
‘1‘14‘_} 2 Anjj3irt

ZAE H|REQ ALAE AESEY] A, BAE FAAA ¢

e REdA Ags A% AT, i) S e
t2 &A(sequence)?} F-55= WA EQ HAMA= docs.python.
org/lib/typesseq.html o EA 8= o] Qltt. HA 75 &X(se-
quence)o|¥F AL 5= H|REQ} AR = does.python.org/lib/
typesseg-mutable.htmlo] EA|3}x]o] Qict.

2. #{+E Aestal 115sta)
S 2SS g B AVE ALEE AL B4 g A0 U U
£ lolck o8 Fol, ALEdA 2 = A5 $FoA, pop, zenove,
del, &-& &dlo] A tY(slice ass1gnment)E A]-—g— Atk RAE X
7tz f1siA ZEO[7| « append ) HIZEY + & }7‘} A8 4= Qi
StAgE thgo] k= A& 97 upA 8.

t.append (x)

t =t + [X]

s, oho-& AR

t.append ([x]) + E% (WRONG) !
t = t.append(x) # =% (WRONG) !
t o+ [x] # &% (WRONG) !
t =t +x # £2 (WRONG) !



102 A 8 &. FAE (List)
AHAEH REAA 27He A5d] B A2 o] 5k IR T3
BA Q. uhAu g AW 0 55 5k, ThE AHA L RE 2 shA L,
X AL TS FEHA 2.

3. dlgelol g smaty] sA AL BHE.
AAE WA= dE (sort) T2 HIREE AMESHATL P S AER B
#512 99THY, B2 Be,
orig = t[:]
t.sort ()
871 Aol @ F2EE U E AHE A= JEd S LAEE TS
Sh= Wt sorted— A 4= It 519 o] Bl =, Mg om
sortedE ARESH= AL 1] §fjof i}

4. 2] 2E, & (split), oY

o}l 91 YT o, L2 0] ST 4 Uk AL HRT SY
2 7187} itk T A TS Fol "AZ Tl A uPEg B B2
B2 A4 v A8 7] 3 (quardian pattern) & THA] AL
AL F& AZoltt.

mhl BhelolH R US FE T2 IWL thA) AW uA.

From stephen.marquard@uct.ac.za Sat Jan 5 09:14:16 2008

Z} 2Hel-& ol 2 Q17| W&o, startswithE AFME5FA] & at, 2kl
TG ik I A oA Baopl 7 eels] A dole
At B}, o239} o] continue B AFRSA] ’From”9o] §l= &l
A9 Aot

fhand = open ('mbox-short.txt"')

for line in fhand:
words = line.split ()
if words[0] != 'From' : continue
print words[2]

n2IHo] X 7rdsta, 1 £ & AE(newline)S A A 5}7] $
3 rstripe A DR Qit}. SHATL B FolR =712

python search8.py
Sat
Traceback (most recent call last):
File "search8.py", line 5, in <module>
if words[0] != 'From' : continue
IndexError: list index out of range

5= A A AZ o Sat & &85 A g3F @ F(traceback

errnz 22 3310l 34 Fatel AT, Folol ARALLA? ol
7} ggol & o8 7} Qo] -otstaL, Frgste, ull-¢- wo] A2

i e e R b
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oW Fo L2 IFS SA%T WS AUAL, THE Al =S
2T 5 YA, HET BFF LY princES 7 Rolet.
printBS Y 71 $& FAE X2 10] SaskA b 3 grol
A 9ske, 229 A5E ol F A 22 HolHE FH T

o o] B AL FHSAW, ZHH EA] oA o] 73]
L BAL A2 Frh 18A wordsE ST SIES 594 2
ool 771k "Debug:"& T2 ehele] F7kstol, 34H 23}
T} 1 592 TEAT

for line in fhand:
words = line.split()
print 'Debug:', words
if words[0] != 'From' : continue
print words[2]

Z2I3S AP o, @2 A7 23 EH0] 3Hd A= Az

oz gto] o 1 A3HE3t ¢34 (traceback)S B3l & 3=F(traceback)
HtZ grof A B Aol A=A & 4= AUt

Debug: ['X-DSPAM-Confidence:', '0.8475']
Debug: ['X-DSPAM-Probability:', '0.0000']
Debug: []

Traceback (most recent call last):
File "search9.py", line 6, in <module>
if words[0] != 'From' : continue
IndexError: list index out of range

7} U1 2L B AE Golg Eestd], Belg B8 (split) A
W2 ohs o) Jojck. L2 ado] A v 2 AE tolk Hgtt
[ A B2 BAL Go] ARuY 1 XML e Ak

X-DSPAM-Result: Innocent

X-DSPAM-Processed: Sat Jan 5 09:14:16 2008
X-DSPAM-Confidence: 0.8475
X-DSPAM-Probability: 0.0000

Details: http://source.sakaiproject.org/viewsvn/?view=revsérev=39772

2ol 9l 2QlS TS o, R/ TS EE, 9l Fe12 0
@o] (“zero words”)th. T2 1H-Z YT o], o o|H-Z AZoHA] EH
2712 A @dO|(word[0])7} "From”=} YR|5t=2] =7t AAT o, “<l
el A 9] Q F(index out of range)”’7} A3t

2E, 2 9ol §Irhe 3 @o] 47g FAMHE Hrld 3 (guardian
code)E AH43h7] A Frol7lt shit. ILE MBSk YL Yt
A @ol Am 1] Hol Bol9] A5E HAshe P L APt

fhand = open('mbox-short.txt")
count = 0
for line in fhand:

words = line.split ()



104 A 8 &, B]AE (List)

# print 'Debug:', words

if len(words) == 0 : continue

if words[0] != 'From' : continue
print words[2]

HAS 271 AsiA OA] A28 H 95 dH[s|A, print &2 Al
Aste QAo print B 24 A2 123 LhA, Dolsh 0 A E
A H 3 9ok 0’ o], oY o5 IC R AYHEE continue®dS
AFE5H= 71 9 3 (guardian statement)-2 £7}SHc).

5 7l continueZo] »Zu|Fa” FH A7t DAt 2l Y2 FAs)
£2 EE 202 A7 4 ok Tol} gl 2l ] Il thg
ZHQle =z A A A ©ojo “From”o] gi= 2= »&u] glojA” A
e,

HAH 2o 4F3F oz APEo|A, ofut SHIEA AHH A
o2 Bt} 7l A A& (guardian statement)©] words [0] 7} A2 S
e Aol AL A FA N, FEINA & F Yok ZEIFHS
2% o), "ol FXE H 5 Y271 E I A Hoput &t

Exercise 8.2 47| L2171 0] of 2}Qlo] o] 15| 245t Ho = 7] ¢k
SAE s EAR. 9AE g FASA Zrdo] st
HE & AR AmEAR. 23 UA, Z2OHS HAs|A 2kl
HAsH Ho =7 shal, Mz "l 2E d S 2 ohE o == Al HS)
AL

Exercise 8.3 5 if & glo], A7 oA19] 7tC|AH T E (guardian code)
E oA 2HASHAI 8. ti4lof &Y i3 and =] AAALE ARESHE &
g ime) B4 AFE A L.

A15E g0l

Qo] Y (aliasing): St B2 1 o)) W47t AT AAE A2 4
3.

A delimiter): £A4G0] ojt] 4 EFHol Aok BAE EA5H] oA A
$HE BAt A,

8 A (element): B]|AE 3.2 2 &£A(sequence) FF2] 5= -5 (item)o] 2}
3% St

5

QldlA(index): B|AEQ] @ AF A A5t= A5 4L

& Y2H(identical): F52 FFst= 2 AA Y.
A E(list): <A (sequence) Fk.

PH(list traversal): TYAEQ Z} Q45 £31F o7 HAgh

ol

Sl(equivalent): T2 7+ 714.

oo
[>
[m
Mo



16. A5EA 105

Z3 ¥]AE(nested list): = T2 ] AE Q] @ 49l FAE.

ZA|(object): A57F 2T 4= Y= FA. AA= A=Y (type)T Fh(value)S
7Had.

ZZ(reference): W52} gho] A

A163d AFEA
Exercise 8.4 www.py4inf.com/code/romeo.txtoA g AFES o2 E HF
oA 8.

romeo. txt TS ol §F EH Yol ol X2 IHS AHFHA L. 2} 2]
uhth 2 (split) FHE AFGote] Bl To] g AEZ ZAA K.

7} trojutt}, tho] s} olu] B]AE o ZAGH=2]E sHolshA| Q. TteF thol s} g
2 Eof gittd, g AEof A o] 2 75}

m2 o] SR H Y, Gbil 202 AT HolS JPskn FstA L.

Enter file: romeo.txt

['Arise', 'But', 'It', 'Juliet', 'Who', 'already',
'and', 'breaks', 'east', 'envious', 'fair', 'grief',
'is', 'kill', 'light', 'moon', 'pale', 'sick', 'soft',
'sun', 'the', 'through', 'what', 'window',

'with', ! yonder "]

Exercise 8.5 Zx}-¢-H f|o]g & 2lo]
o2 AFels Belg wANS o, £
o2 ZIJA| K. "From” 2}l 9] T=H 7
ot

From stephen.marquard@uct.ac.za Sat Jan 5 09:14:16 2008
“From” 21912 wHAISHe] ZF “From” 2191 o] FEH A ol

A, "From:”0] o}d "From”2tQl A5 A 11, Eof A4

7] % Z2 ARG 29 A7}

==
T Aol el o
WA Ao

P
>,
N
i
kT

(LT
e
%

S
L

[

i)

g

i

st

python fromcount.py

Enter a file name: mbox-short.txt
stephen.marquard@uct.ac.za
louis@media.berkeley.edu
zgian@umich.edu

[...some output removed...]

ray@media.berkeley.edu

cwen@iupui.edu

cwen@iupui.edu

cwen@iupui.edu

There were 27 lines in the file with From as the first word



106 Al 8. AE (List)

Exercise 8.6 A&7} =2} Y] AEE &5t 9=

A3He EEska ABAL done™ e QS ) FRsHs L2 IS thA] 2
ASHA| Q. AFEAT lE S 2212 gl AEo] HASET, max () Fmin() TS
Apgstel 2o BU, HThgkt M Ak FEske ma e A A

Enter a number: 6
Enter a number: 2
Enter a number: 9
Enter a number: 3
Enter a number: 5
Enter a number: done

Maximum: 9.0
Minimum: 2.0



A 97

] 4 2] (Dictionaries)

YA 42 (dictionary)= 2|2 E AR Z 6 AuHF oo}, 2| AE A X (1H]
2y A%l AW, G AL At 91o] Z2F(type)o] B 4= k.
SAYEE Y2 FACGlkeys)THal FF)OA Zh(value) Hgoz ALY
(mapping)St= A2 2 A4 4= Aot 7479 7]= gtoll e 719 g
= g8A7I= AL 718t 9o (key-value pain)zty F23, FF FH(item)
oz BET

T AA=, Gol DoofA £5Ql Tojof mjP == AHdS S Aol 719
#2 BF EAdolt.

dict W4 FBo] A Yl AHHS AT AT dictk PARSHo|
ol W5 o2 gt 2L o At

>>> eng2sp = dict ()

>>> print eng2sp
{}

FETEG B3 (& ¥ gAY E Yehdth SAYEe] §82 37181
A4 74 BB S AL

>>> eng2sp['one'] = 'uno'

871 22 7] "one’ A Ft 'uno' & WP o= FES BLT HHYEE
THA] E351, 719t gk Atelo] E2&()S 71 71-3L H o] (key-value pair)E &
% stk

>>> print eng2sp
{'one': '"uno'}

27 g 4o] £ 48 FHoltt. oS Sol, AN FZL 4 A7 YA
AR % k.

>>> eng2sp = {'one': 'uno', 'two': 'dos', 'three': 'tres'}

eng2sp= SO, =8 Aol

i



108 Al 9 &, g A 2] (Dictionaries)

>>> print eng2sp
{'one': 'uno', 'three': 'tres', 'two': 'dos'}

7]-2k 90} (key-value pair) &47} 22 gk A+ SAG AHE ol
Feold Qeisd, ohe 23t A Ak Qukgo 2, B 2 24
= hsatA gt

YA 847t 4 QEAR A gob BAHAE gth A,
718 A AT e B 4 gtk

>>> print eng2sp['two']
'dos'

‘o’ I BA @ dos' o ASHOIA HAYE FB &AL EAT =R
ot
Tt 717 A elo] ZAJsHA gho, dl9) @ B WAt

>>> print eng2sp['four']
KeyError: 'four'

Len §4-8 YA 2o AHE81A, 71-2t 9] (key-value pair) T2 7|52 vhg
gt

>>> len(eng2sp)
3

in @A E 942 Z-E ==, old A
2 E0. (Fh(value) 2 2 Y= A2 F419]

>>> 'one' in eng2sp

gAY FJ(key)ol D=A &

o]
FAE gh)

True
>>> 'uno' in eng2sp
False

g Ao Balo] gro =2 Q=R 3921517 YA, values HIREE A
AER S WO A in JARE A5t Selgit.

>>> vals = eng2sp.values()
>>> 'uno' in vals
True

in QA= 2 AES} gAY Z}7] b gaeES AHSE B AE
gisiA A3 A gaEES AMgRtth 2 AET Ao o uet HA A7he
2| AE Zolo Hl#ste] AojRt. Ao dis|A mo]l-2 4] HolE
(hash table)2 E2]:= &2} 45 7I ¢118&S AMSet. g w2
FEo] gA o g=Ao BA YOl in 4= di=F FY® A7l &8
At 9 si4] 57t vuhe 222 o tiafix= AP5tA] EAT, wikipedia.
org/wiki/Hash_table oA £¢ B2 HAHE A 4 Qrh

Exercise 9.1 words.txt ©o|& glojA Ao 7|2 A ol= =2 1
2pgshal 8. glol Folol 4] AR ek 94 ele] 2A49e shelsh
e O in MRS AHET 4 gy

Lo



1. Al47](counter) g0 2 A G A 109

A 14 A7](counter) FAO2A HA T

EAGo] F017 ejol A, 7 BA7} Auht thehbeA B ATk AR AT
% 7} o] of2fe] it

1. 267] A& Gupdl B21 ZHz}of i5f| /g et 221 YA ofut: 4]
ZAEE A5t BAE-S 2 T Als7(counter)E SHH F:7t
gt

2. 267) 948 7FY HAES AFFL. YRS ordE ALEAA 2 BA
£ 242 MADT AAE Qo] QULE A4S ASAA AT A%
7] (counter)E Z7}3it}.

3. 7l(key)2 B, A% (counter) 2 1 Fvalue) 2= GAY S 4
R Ag BAES tiE, gAY eo] §E.02 Zbeh 2718 T
712 32 e ke

71 37 @A BAT QNG 2PAAT, 242 ThE PO E A 78
o}t}

7@ (implementation)-2 dXHcomputation)& 435} Ho|c}. ojH L&A
Tio] & A Bop Wt ol & Eof, gAY 39 FH2 A 2249

A oJ® BA7} Yehd 7] Behs Hok ot vehd 2ajo] i@ F7het 245}
W Fot= Aot}

taol 94 = 73 2271 Qo

word = 'brontosaurus'
d = dict()
for ¢ in word:

d

if ¢ not in d:
dfc] =1
else:

print d

Al4=7] (counter) -2 Bl of 3 54 20]Q1 5| AE 1 #:(histogram)-S &3}
Ao g AAS|H A}

for $AL BA S Fioh il SXE BhES vjnict € 4o £ o7}
ok, 7] c2t 17]?& 1— 7H A 2-E FES AT £3F o7t olv] 94
o] EAATH, d (] & F7Htet

s Z=209 A3 237t Aot

{'a': 1, '"b': 1, 'o': 2, 'n': 1, 's': 2, 'r': 2, 'u': 2, "t': 1}
SIZEIHZ EA 'a’, 'b' =13, 'o' £ 23] FF UEES HoE

gAY 0= 719 O EE(default) gt-& 2= get HIZET} Yok A4 29
717t YEtUH, get W2 S gh2 WHehstal, o gtol sled fEE 3t
= g g€ S,



110 Al 9 &, g A 2] (Dictionaries)

>>> counts = { 'chuck' : 1 , 'annie' : 42, 'jan': 100}
>>> print counts.get('jan', 0)

100

>>> print counts.get ('tim', 0)

0

get WIRAEE AFEA 7] S|AEDY FLE FY THESH JA4T 4+ A
. get MREL AU 7|7t ZAGA G ALE AFAOR 2]
U 2o, 1 £22 glof 452 122 29 5 Uk
word = 'brontosaurus'
d = dict()
for ¢ in word:
dlc] = d.get(c,0) + 1
print d

A4=7](counter) FIEE T5316# 1 get H| A EE AR5 -2 mho] A of A
&3] A HE "&ol(idiom)’ 7} H 11, 3 SHME7LR] gro] A28 Aoltt. A]
e 7M1 A FA] if B in QRS AL T} getHIRES ARG
22 H| W3] HA Q. Y% AAE $£F5HA| L, 517t o 7HE g

PEREEEEEED

gAdE e £ A8Y F9 sttt 92ER ZAHHE oo dof Hl
TE AN Ao|tt. http://shakespeare.mit.edu/Tragedy/
romeoandjuliet/romeo_juliet.2.2.html A}O|E Yo Zojoof
&2 A(Romeo and Juliet) €| X E 1}t U] 4| A ZH3FA| T}

A& 9g22 FFH0| Yl &AL TR 2 MRS AR Sl
FHol 234 AA d2ER AT Ao|t}.

But soft what light through yonder window breaks
It is the east and Juliet is the sun

Arise fair sun and kill the envious moon

Who is already sick and pale with grief

nhel el 93, 7 29l wol FAER 2T, REE B2 AL 0|43
o 7} ol o] HIE 48 Al wold mz 18 24,

F Y for FLE AT T B0 Q1S ¢, YR R 5
21| ol ZAZto| gisf WHERT. sl R oF SI7L HY, E o
Znl yH 2aj} glolA F3F FX(nested loops)gtil Bl o & A}
ot Fx7t A MHES o wujt} Y i R BE RS £P5H7] E
o Wi FxL E e’ fiE-g £3511 o 2oL Fr JH5] eSS
$Pste Aoz A4S 5 ot

T 33 T x30o] 48 oo BE YU A= B2
(count)o} = & HF3 U},

O]?_E_

—

=3

2
o

tfu
=2
<>

r[rt
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fname = raw_input ('Enter the file name: ')

try:
fhand = open (fname)

except:
print 'File cannot be opened:', fname
exit ()

counts = dict ()
for line in fhand:
words = line.split ()
for word in words:
if word not in counts:
counts[word] =1
else:
counts[word] += 1

print counts

2 0HS AP, JEHA] g2 4] A2 BE Do HIEHE &Y
S} romeo.txt 112 www.py4inf.com/code/romeo. txt°]]k] &
2E 7}551t.

python countl.py

Enter the file name: romeo.txt

{'and': 3, 'envious': 1, 'already': 1, 'fair': 1,

'is': 3, 'through': 1, 'pale': 1, 'yonder': 1,

'what': 1, 'sun': 2, 'Who': 1, 'But': 1, 'moon': 1,

'window': 1, 'sick': 1, 'east': 1, 'breaks': 1,

'grief': 1, 'with': 1, 'light': 1, 'It': 1, 'Arise': 1,

'kill': 1, 'the': 3, 'soft': 1, 'Juliet': 1}

VS S GOl e g Sl Ao AuelE el g
F0 Ego] Bt 28RS BEe T vol IS Frteka,

A3 WE AU

foriol| &Xl(sequence)2A4 YA E AT, 94 71§ F=oh
2nL 7t 7% 89 e 2T
counts = { 'chuck' : 1 , 'annie' : 42, 'jan': 100}
for key in counts:
print key, counts[key]

zee tes gt
jan 100

chuck 1
annie 42

ThA] §hd, 71 S8E 247} gl

o) L A8 A ST e £ Gol g FAE. g Sol, 94
delol A 10 Bt 2 g2 7hd 2L B R0% @rhE, hest go] AT E
e,



112 Al 9 &, g A 2] (Dictionaries)

counts = { 'chuck' : 1 , 'annie' : 42, 'jan': 100}
for key in counts:
if counts[key] > 10 :
print key, counts[key]

for FIL= YA 7(keys)E WHER}T A, JAE 2 FARE AHESIA
Z} 7190l &-&5h= Fvalue)S 7HA 2tof ft. o1 7] 2 gko] A

jan 100
annie 42

10 014 ke 717 G2 2 4 9let.
Al o2 71§ FYstaA Fohd, G4 AR Y keys HAEE AL
4 DAUE 7 G AES AT 18T 1A G AES Fdoky, 3T
JAEE =3 a7, oo} Zo] AdH &A= 71/3t H ol (key/value pair)
= 299

counts = { 'chuck' : 1 , 'annie' : 42, 'jan': 100}
1st = counts.keys()

print lst

lst.sort ()

for key in lst:
print key, counts[key]

oo =417} ot
['jan', 'chuck', 'annie']
annie 42

chuck 1

jan 100

AZol keys HIZERZRE 4 FFHZ g2 7] Z|AET} 1AL, 123l YA
for 2 g AHT 7]/t ¥ o](key/value pair)7} )t}

A4d 1FG2E T}y

romeo. txt & AHEE A7) AANA, £H Yo RE TEHE A A
5 Bt BE QT AR GAEL ok R AAY B TEH|
qlet.

But, soft! what light through yonder window breaks?
It is the east, and Juliet is the sun.

Arise, fair sun, and kill the envious moon,

Who is already sick and pale with grief,

ol M split ¥4l MG FT PO T FUEL EZO 2 TolE A5t
7] whol, “softt” 9} “soft™t ThE Wol2 AHL 2 Holo] sty W=
gAY G2 P4

Helo] EAF YoIA, “whoSt “Whe”E T2 Tol, hE HIESE 717
o2 Azt
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lower, punctuation, translate A9 WA ES AL A A7) ZAE 52
S 4= 9t} translate HIREZ} 7} A6t translate WA= O3t &
A7k kgl et

string.translate(s, table[, deletechars])

(FeF EAetctH) deletechars 9 Y= B FAFE AFAgTE 2] 10 LEA] 4]

Tordinal) 2 M Q1 2} FRE ¥ 95} 256-F A F ]| o] Etable) & AF-§-3] A
EAE Wt gref e o]&0] None o]'d, £F A1 BA e Y ETt.

tables PAISIA= & A 0|1, deletechars W7 HLE AFRAA BE +
FAS AAF Aoltt. npo]¥o] "L EH" 0 &2 k5= BA FAEE 89}
A & Aolt}

>>> import string

>>> string.punctuation
TIMESSEN T () Ft, - /<= 2@ NN ()T

z2I9e T e 54S Bt

import string #

>
=l
1]
n

fname = raw_input ('Enter the file name: ')

try:
fhand = open (fname)

except:
print 'File cannot be opened:', fname
exit ()

counts = dict ()
for line in fhand:
line = line.translate(None, string.punctuation) #

==
=TT
[RTET
NN

line = line.lower () #
words = line.split ()
for word in words:
if word not in counts:
counts[word] =1
else:
counts[word] += 1

print counts

translate HRES AL FHH RE FTEHE AARAL, lover HRES A}
$314 Bl 2BAZ £ vz T2 IR WARA gt sol
2.5 o] WA= translate HIRETZL A o752 Noned WA gofA
translate H|RES §&35}7] 95)A o} I EE A1L5HA Q.

print a.translate(string.maketrans(' ',"' '), string.punctuation

"m}o] of&(Art of Python)” Z2 “mo]lMAYA AJZ6}l7](Thinking
Pythonically)”& |-+ QF-E2 oo 2 &3 A= 24 EA 9 thsiA W

7152 AT Y A ATE Aotk Azko] Ado] wet, 3B o4
SEE BT FEE EAS Gk 492 Mo & 5 97 ol v thE Al



114 Al 9 &, g A 2] (Dictionaries)

ZH3% E7F EAst=AE X B 7] f5iA ot & ZolEtof st=A = ¢A
2 Bo|t}.
-2 22479 ZoF Aot
Enter the file name: romeo-full.txt
{'swearst': 1, 'all': 6, 'afeard': 1, 'leave': 2, 'these': 2,
'kinsmen': 2, 'what': 11, 'thinkst': 1, 'love': 24, 'cloak': 1,
': 24, 'orchard': 2, 'light': 5, 'lovers': 2, 'romeo': 40,
'maiden': 1, 'whiteupturned': 1, 'juliet': 32, 'gentleman': 1,

Q

'it': 22, 'leans': 1, 'canst': 1, 'having': 1, ...}

2 AT 43 ohE7] B0l BYUT ol 8 e a4 Fes) A
S AL Bgkout wol A K-S (tuples)o] oA B8 Way e LA
FE2 ot ), thA o] dAE AHE Aot

L

Asd w7

A o 2 Holg 2 Fgeo] wet, &Y o2 HolgE SeIstAY &8s
FNA dHAE st Aol o8-S 4 Ytk 2 Hol”HE H¥Ast= 2714
o] glrt.
A& £ 2}H(Scale down the input): ] 7}s5HH, Hlo| ¥ 2715 Eo. o
£ S0, Z2ao] gAE gtd-S 9=, A 105& A F} oA, 2
2 5 Y= FL2 A2 A Zste Hole ftd-& BPSIAY, 29 S
S48 R o BT JES T2 TS WHslet.
087} U, 0 ZIH 0B AP A FL go 2 sl
293 1A, 058 21 43 gl vt A9 E 02 Seutat.
Q °FZHt 2} 7 32 5215}2H Check summaries and types): A g|o]g & &
g5l 3ot g4l Hol"E 295ty &8 o= A2 AZste): o
£ 50, 9A Y8 59 <A Z2 g LAE 2219 T
A Q F(runtime errors)9] YyHAQl Y12 ZHLE 2= Y (right type)
o] ofy7] wFolt}. o]f FF{Y LF{FE A7 AdAA, TF &<
Stk DELEASPREER L B
A7} Ak ZA (Write self-checks): FF Q /& AFFH o7 AES= IEE
AT o2 Bol, AAE 2449 BFE AN, AL B~
B9 1 2 gkt 2 4 9T, A1 22 AR AL 4 gk AL
SIS 4= k. »eHA 5] v A A AAHE TA5H] 2o »A-AA
Z Af(sanity check)”’2}al B2},
T O AL T 2 A4te] ARE vl a4 gRot=A] A4
= Ao|t}. Y XA A Al(consistency check)”’gal B2},
= =9 (Pretty print the output): O¥7 SHERE AA3}st= A2 &7
LA E golsiA Bet.

ThA] e, Wk (scaffolding) THELE] 541 XJzko] T¥l o] AH]SE Az
O o]
= =



6. §o]3 9] 115
A6d 8o

YA u | dictionary): 7](key)*| 4 3 3k.2 2 o9 (mapping)

#4150l E(hashtable): xold =412l FA] 919 AH4E TueE

3141 &4=(hash function): 719 the S1X12 ALSE] A4 SA41 o] 2ol A
AgEE 4

S| AE 1% (histogram): #|4=7](counter) gt

-4 (implementation): A computation)S 4~3P5}= ¥y
FE(item): 7]-Zt 9] ©](key-value pair)o]] o]t & 2 o] 5.

7](key): 7]-gt #o](key-value pair)?] RARA FEo =2 9X12| o Yehts
4.

7]-2k 9 o](key-value pair): 7]o]|A] Zto = ujg F 3.
SYdookup): 7|15 7HA| 2L P g2 = 9 A A4

33 FX(nested loops): FI U570 SlLf B2 11 o] F o] £} Q5. 9%
FIL7H19] AP o, Y F R A BHES g=st

Z(value): 7]-Zt H 0](key-value pair)2] FHA BB o 2 g 1]a o] Jeht
= AA]. ol A A3 o] »Zh(value)” Bt o] LA F o[t}

A7d Ads=A

Exercise 9.2 7]9)(commio] 2= & 9lof 5| gli=x|o] whe} A2-5-3 w]]
g RS L2IAS AL “From” O AFFshe 2oL 31, 3
WA Tol 2 ol 890 8152 A (counnsto] AgshA 8. T2 13 ol
S 8-S ZASH L. (AL BAZL EX U

Sample Line:
From stephen.marquard@uct.ac.za Sat Jan 5 09:14:16 2008

Sample Execution:

python dow.py

Enter a file name: mbox-short.txt
{'Fri': 20, 'Thu': 6, 'Sat': 1}

Exercise 9.3 A28 2 1(log)g 91, S|2EIWES A4ets Z2IAS
At 8. GRS ARGl AAew FAERE Auit g Ao w0l
FEAZE A (comndt T HAH S EH Pk

Enter file name: mbox-short.txt

{'gopal.ramasammycook@gmail.com': 1, 'louis@media.berkeley.edu': 3,
'cwen@iupui.edu': 5, 'antranig@caret.cam.ac.uk': 1,
'rjlowe@iupui.edu': 2, 'gsilver@umich.edu': 3,



116 Al 9 &, g A 2] (Dictionaries)

'david.horwitz@uct.ac.za': 4, 'wagnermr@iupui.edu': 1,
'zgian@umich.edu': 4, 'stephen.marquard@uct.ac.za': 2,
'ray@media.berkeley.edu': 1}

Exercise 9.4 A17] T2 o] 7} 71 e M2 H HAZ]E 7HR A &
ol FE 5 FIISHA K.

A=, BE go]HE ¢, gAY E
A 9AHEE FolA F7H P B
Atgro] dupit whe AR & zh=2] &85l

Enter a file name: mbox-short.txt

o o2
o,
ol
i)
b
=)
4
I
)
~J
[\
ata)
B

i
>,
oo

cwen@iupui.edu 5

Enter a file name: mbox.txt
zgian@umich.edu 195

python schoolcount.py

Enter a file name: mbox-short.txt

{'media.berkeley.edu': 4, 'uct.ac.za': 6, 'umich.edu': 7,
'gmail.com': 1, 'caret.cam.ac.uk': 1, 'iupui.edu': 8}



Al 10

= (Tuples)

A1d [FE2EWo|t.

F-E(tuple)' 2 2| 2E 9} ubA7IA 2 Al (sequence) Frolth. F-Zo 234 3k
2 Ao A7 Y(type)o] B 4= A, A= Ml Hrh. F 2% Ao|H 2 FEL
%lﬂ(immutable)ﬁ}t} Aoltt. FEL T3 H|W 7Hs(comparable)stal 3
413 (hashable)o|t}. WA, S|AE gha AEE 4= 914, mho]d A4 g| 7]
#oE RFESAELE 5 A

FEEAOR, £EL gulE FHHL JAE goltt.

>>> t o= Val’ Vbl’ VCI’ le, el

"ashAt AW, dold IES HS 1), A54L 5ol FEL wa
Holk 4 Sl 5= TS BAL o] GuAolT

>>>t: (lal’ lbl’ 'C', ldl’ lel)

99 848 71 RES A 1A vk Fukg Zgsor Tt
>>> tl = ('a',)

>>> type (t1)

<type 'tuple'>

B QL B¢ ol AE ('a) S BIE VM BAYE RE LR 1HF5
o] EREE grleict.
>>> t2 = ('a')

>>> type (t2)
<type 'str'>

RE2 750 U Y-S RS tupled AHGSHE ROl A7t gk
A9, 0 552 ARt

A AR Thol MRS (tuple)™ 7HH Aol (ghuf, Tl AR, wlu, chaE, of Slug, gl
S) AL 2013 o] Foll A Feftet.




118 A 10 & E=(Tuples)

>>> t = tuple()

>>> print t

0

o A7 EA Y, B AE B2 BE Z-2 &A(sequence)?] 7%, tupled]
SETEARE= 24 ﬂi(sequence)%: 7Hl FEol Eo

>>> t = tuple('lupins')

>>> print t

lll, lul, lpl, lil, ln|, 'S')

S2 (tuple) o] BAA o1 Bo]7] W] W4F o2 BE AL W o} Fet.
gREe FAE WAL FEINE A4 7Pssith 74 A8t 248
g

>>>t= (lall lbl, lcl’ ldl’ lel)
>>> print t[0]
lal

23211, &eol A A4 A (slice operator)= 2.4 W 91E AE gt

>>> print t[1:3]
('b', ‘c')

SHAT, F& 84 F ol A7 skal shd, o /7 2 ARl

>>> t[0] = 'A'
TypeError: object doesn't support item assignment

o _
FE 848 HAT o= AT, FES TE FEE 14

>>> t = ('A',) + t[l:]
>>> print t
(lAl, lbl, lCl, ldl, lel)

I
2
>
32
s

A2d 7FEH A5}

HlY QA= RES OE ﬂi(sequence)ﬂ} A & 5 At ool 7 &
A (sequence)ol] A H -5 A -'=.'—Ei A dek £ a7k o, oi
4 H I E JPsie] A= E}% £ ZE A 74]%5:}# 4 2471

e % gk o M A e

>>> (0, 1, 2000000) < (0, 3, 4)

Y8 (sort) A FUX T o= FAYUT. A 245 WA FEHAL, §
AT B FHA 245 FE5tal, 1 55 248 AR YA o2 A

o] 7]'s°l =& DSU=taL £ &= Hdo] "ot



3. EZ d¢(Tuple Assignment) 119

H|Z & o] E (Decorate) : s=X4](sequence)o]| X Q4 ¢Fof s} 52 1 o9
715 71 /& f2EE 7554 <Xl (sequence)E 2] gt
4 (Sort) : To] W Y 4 sort & AHES {E 2| 2EE FHRUTL
A H 2 o] E (Undecorate) : =] (sequence)?] FEHH @At FE5}o] 4]
S Ayt
£ 50, @o] g|2EZ} Q3 71 71 Dol R E JPF B2 do] o= FHT
o} 713514}

txt = 'but soft what light in yonder window breaks'
words = txt.split()
t = list()
for word in words:
t.append((len(word), word))

t.sort (reverse=True)

res = list()
for length, word in t:
res.append (word)

print res

AR FLE 5 GAES YT, 7 FES To] ¢ Lo] FUE 7}

B (sort) g4 AAA 24, Ao|E 4 ¥, FEY F¢olvt &
A QAE N3y HH (sort) 01'*_4 Q1A} reverse=Trues= LHQZ]-—-—__E

TR XL R A 29ste] $3, Aolo] met ARRO2 Tl
HAEE BT A, 5 22 Bole o ol &0z FEEo| o
2 2| AE oA “what”o| “soft” B} ¢tof vebdct.

m2I3e) 28 e 2.

['yonder', 'window', 'breaks', 'light', 'what',

'soft', 'but', 'in']

=8, ol FAER Al YPAeo R FEH B2 AFAU 9u|E
wol goluizict.

A34d EZ J<A(Tuple Assignment)

o]l Qlojo] 535t —TL—F-'_—EN"‘ 71559 3}‘%— g Y29 g /FE
= & k= Aol AW o] &-A(sequence)Ql ¢ FH o] St o] o] WH
AT 5 YAt

ok A Ao A, &4l (sequence)Ql T/ RAFE Zt= B AEV} Qo 5o B
FOo & &K (sequence) o] AHA L} FHA Q@ 4F WS =9} vol Y7t

O 1
=2 ©°
-l

Zr=

e



120 A 10 & E=(Tuples)

>>>m = [ 'have', '"fun' ]
>>> x, y = m

>>> %

'have'

>>> y

'fun'

>>>

uhgro] ohiek. stol e Hfe FE Y TS thaat 2ol st

>>>m = [ 'have', 'fun' ]
>>> x = m[0]

>>> vy = m[1]

>>> x

'have'

>>> y

"fun'

>>>

2590 IR Aue] FES A48T 1), T2 PRt AW ok
o SUsA A PRl

>>> m = [ 'have', 'fun' ]
>>> (x, y) =m

>>> x

'have'

>>> y

'fun'

>>>

BE YEL ALotE S0 ZEG $EAFE B Bgo £ M4 3
FBHswap)sh Aol

>>>a, b="Db, a

o

3% 2] 25 SR, ARL £E Aol LWL FE A0
oh. QEH 72| gho] AW AT WSe] BBk Helo] o] FeiHF] Aol
9EWe| BE HaAlo| HrlHrk.

AW o) W4 A0} 0 2H| Fo] AL F Ao Fet.

>>>a, b=1, 2, 3
ValueError: too many values to unpack

%Ei dutFog, 0 BHL YO &M (EAY, H2E B2 FE7HE & Yok
E0], AW F4E AH87 o] 3} Tl o 2 BEsr] YA theat
7*01 Z2I3S A4 5 Atk

>>> addr = 'monty@python.org'
>>> uname, domain = addr.split('@")

olie g g Iz da A g ofF Sl $ 98 e
Shohd, 7| e A E SRS o

10

A2 24



4. 9AYo ES 121

= (split) g2 EH HEEE 2 T 248 71 g AET) AW
QAL unamed] FHA AL domaind EH?_J,,Q_E]'

),).1(
¢
B}

>>> print uname
monty

>>> print domain
python.org

FERCCERER S

gAved= FE S AEE W86l itens WAETL Qo). 4+ FEL2 71-3
) o] (key-value pair)t}.?

>>>d = {'a':10, 'b':1, 'c':22}
>>> t = d.items ()

>>> print t

[(ta', 10), ('c', 22), ('b', 1)

SAYE 2R E Z[g ARl FF2 5L A7 i

FAY £E P2EL J2EA WL H5olr] R, FE HLES 3
I 5 gtk GA S R GAER A Ao] 712 FAT DA
WEE EA% 4 9A et

>>>d = {'a':10, 'b':1, 'c':22}
>>> t = d.items ()

>>> t

[('a', 10), ('c', 22), ('D', 1)
>>> t.sort ()

>>> t

[(ta', 10), ('b', 1), ('c', 22)

AZ& 2 2EE 7| o2 QX dupdl o = FJEEH.

Asd "9AYZ o5 dd
items @4, FF HY, forES ZRSA, B FL2 94929 7]9 <
LP5te] T 9 FE fid-S wE 5 Yok

for key, val in d.items():
print val, key

Ay7] o= £ 9] ukE ¥4 (iteration variables)7} Qt}t. itens 57 &
2 P AES MBI, key, vall RE st SAT A G 22t 71-
Z = o] (key-value pair)E 4323 2= gHEgic}.

W S22 dHES fjojo), key 9} values G4 Y (A 5] Ffj4] o2 = of
A9 o5 7]-3k = o] (key-value pair) 2 Z1 3§ gt}

Sufol R 3.00 & 7he A A DebAch




122 A 10 % EZ(Tuples)

230) 29 @ 7 2k,

10 a
22 ¢
1Db

oAl ’H S4] 7] AT (5, SRS &4171 gl

= 7148 ZFeH, YA U142 713t 90] (key-value pair)ol] A7E ZF
o] A2 Fdsto] 2% 4 Ytk

o|AL +P5H7] $I5lA, ZF FEo| (value, key) FEI FE H2EE FA
Sttt items WAREE ARSI B AE (key, value) HZL TrETh SHA|W
o= 7|7} ofd FeE FFet. 7]-Fh(key-value) FZ AEE Aot
W, 9+ g AEE FYSA 2L FE 2 2AEE EYol= A2 4t

>>>d = {'a':10, 'b':1, 'c':22}

>>> 1 = list()

>>> for key, val in d.items() :
l.append( (val, key) )

E

ﬁh

>>> 1

[(10, 'a"), (22, 'c¢"), (1, 'b")]

>>> 1.sort (reverse=True)

>>> 1

[(22, 'c"), (10, 'a'), (1, 'B")]

>>>

ZA2JA 2 BE AR 242 Foale S e 2 HAES PPt
= YJ2EE FEsto flor FEHE 947 AU

A6A 7bgMEST} L W

2009 F2]9 27 28 GAE A2 ThA] SolatA, G AECA 717 HE
271 28 BOI2 10712 9517 a4 A7) st 18 Agstd mz
ae AR,

import string
fhand = open('romeo-full.txt")
counts = dict ()
for line in fhand:
line = line.translate (None, string.punctuation)
line = line.lower()
words = line.split()
for word in words:
if word not in counts:
counts[word] = 1
else:
counts[word] += 1

# Sort the dictionary by value
lst = list ()



7. 9AYE 712 FE A5 123

for key, val in counts.items():
lst.append( (val, key) )

lst.sort (reverse=True)

for key, val in 1lst[:10] :
print key, val

od-S 9l ZF oS A 9] Tof Mo v g(AHd)ste] 94 E At
St Z=9 A 22 uHA] ff=t AT, counts & @45 S
el (val, key) & HALEE AL el s B AES HEdT

#ol A A2l 7] W2, ¥l B o= gha AgRtT). Whef T AR e 7t
A 7Eo] shpol ¥ EARTH, FHA 24(7], key)E AW 2. I A gtol
TR/ AL 71 dupl o2 27 FEE.

opz|gbe] o di o WS - gstE RA for FEE AT 123, 2 &
STol&(1st [:10)F T3l 7HFE 117t 22 4 107] 2ol E =it

olA| dto] ¥l BAS QA A =2 79| npx|ut A= A=
HLE S43 AA Y Bl

61 i

42 and

40 romeo
34 to

34 the

32 thou
32 juliet
30 that
29 my

24 thee

B4 dlole] WAT 24 2ol olash] 41¢ 19% wold e agoz
49 AAdo] 9f whol o] A B4l Aoj 2N FL AR Bojzeh

A7d gAY 7= JFE A

FE2 3149 (hashable)o] 11, B]AELE T2 F3517] W &9, gref g A
o A48 E-3(composite) 7|5 BJ5HHH, 7|1 2 F-ES AHE-3lof gt

gtoF A(last-name)3} o] E(first-name)S 7} 11 ASHA S of A}F(uf 3, map-
ping)oh= HSASHE FAste| o, B¢} v W4 last,
first, number& FOFPct 7HGsHH, o3 Zo] 9 AV YES A

o 4 e

directory[last,first] = number

72 B5 BIL FEo|ch. YAYE F7] A for SXo] K IS
Agt.



124 A 10 % EZ(Tuples)

for last, first in directory:
print first, last, directory[last,first]

A7l 27 EE9] directoryd]] 7|1E %E—E]' T EZ QAL last, firsto
=
L=

EDESRERIEEE L L

A 848 <£A(sequence) : EAE, B AE, B E

o714 FAE FE 23S FFUAE, o9 A9 BE A7 ET
AEQ] AAE, REY RE, IAE REAE FAH 7M5H RE 23S
AASH= AL 1517 A, &4 2] & A (sequences of sequences)o] T3] 4]
=95= Aol Y2 Lt

e Bl THE FF9 SAEAY, IAE, FEE AT TRAA
A4 % ek, 199 9) 1913 o $A| T2 Ak} o] AL Asol Bt

Jagt AR A Zeiat. BAde 3*7} 2 Arodof 517] 2ol T2 & Al (se-
quence) 2t} A oo mrE ). EF FAYE-2 EH¥(immutable)o|ot. A 22 2}
g3 BAot= AL dH =, EAE ‘}1._ =2 WAstA o, iAo
& g AEE Aot AS AT 4 Ao

AL RERGEY d¥E o2 A4gHt o4 dA2 W47 s (muta-
ble)st7] 2ok, ShAIe, T3 WrkA] Ao FEo] Zo A5 WL},

1. return @AY o8 Wetold, AAEHTH FES At Ao) FRE
o2 o 7Hetalh ThE Helo AL Bl AE7 § Asd 4 gtk

2. X4 g 7|24 &Al(sequence)S AHE5HE W, HZo L} ElgAL B
¥ 2} 2 9 (immutable type)-2 A-&3oF gttt

3. &pol YAE &A(sequence)E ALsHHH, FES AH8-5h= Ao] 9
‘.’=_IE]°1’z>(allas1ng)9_i A7 d71A Z FEol AT 7HedS S
=Tt

EXx o B (immutable)o] o] A], 7]—;—-_‘— HAEES HAS}E= sort, reverse 2
PAEE AFHAL Gt S, polMlo] ABIHE RS cortes,
reversed SolA, W7 HeE °]——] %X (sequence)S Ag HholA, 72
LAEOE "*‘]E =Rl "HE—- g AEE Haleit

A9E w7

FAE, 9 g, =2 A7 JLX(data structures)= LutA o 2 ok A 9]
o} o Ao A E]i— 5712 §E #oE g 2AEE 91 &= 94 Y
22 5 Am 28 2] AFRPY 5 AR 2= F-85HAT AR
Zgot weF i%(shape errors)gt1l 8= @7 LEH] ot F, AR



9. tH7 125

271 32 A2F(type), 271, THY AS 077 AT 52 FES
HAAota, A=Y mofo] A7t G o= 079 Ao] Ak,

2 5o, 3% sh}E 44 e AEES Jdeta, (AET} ohd) %t A4
dxIThe, A58 et

LIRS AT |, FF oL W& Fodr FYS Ao, o2 Y

g =G 4 ik

FE 9}7|(reading): ZEF HHS| ZASHAL, AAR A THA] ¢lo] 32, 3
E7} Aol A4 =8 §2 A Aste

A1%(running): AHHAA T2 WAL AR Astet %, T2 ao] A
A3 20| A2 AL HolZrHd, A7 Wk}, dk(scaffolding) &
w57] g8 Hu2 A7he 5 BeE glrt.

Bk (ruminating): 3Zt9] A|7HS 2k} oW F70] Q77 &, 4, 9
"] £ (semantic). 7 WA 2HE L2 T2 T S HE F&
ARE QS 5 I/ o T/ LRV AE B = EAE HEN
271? BA7} YehY7] Ao, upxluto 2 WA AL 23117}

5| Zh(retreating): o] Ao A7l AL SA A, H2 HAES tHA]
B35He Aolth & 52351 o] 5k T2 13 0 2 thA] Eop7HA, thA]
o2 I13S ZAe

2 T2 IdulE £3 o5 8% 3 shtol Andd oE AL AT .
25 247k 14T s FAl3} A Lt

g Sol, L2 IR AEFE 2L BAZ AAFY 05l Yrkd =gl
A, EA7H AR 23] BelE T Gk TrkA) =80l 14 2@,
BOF A4 T2 7S olsfskA] RATHE, 1004 A St JAW, 0FE
AY L Gt AFsHE, 0 FE ol selo] 917 e

wof 23 7 B AES ARUTHE, WS A Aol B8] T 4
olet. SHAIE, EE 9 R, Bglel 4@ SAFTHE, T2 Tho|
2459 Y7kx]) F24$) WAste]l st "WYY T2 T (random walk
programming)” <ol WA 4 9ick. W Wagle] AY 92 Z2 YL
Az¥o] 2.7 Adrt.

RZYE AZHS FHAk ek TS AF st 2e Aotk BAL F94]
of Tt |23 T 7| 7HAE FHA of Bt v S B2 T ol4te] Fhs Aol
Sleta, o2 7Hs A4 SOl shtetE 29 4 9l HAEES BZaof ek,

FA AZHe AR AL AZeted] Ego] it t8E e AR Ego]
o} BAIE 02 A 3L AAAE A8 4 Yok, EL A7 o
e F% 1A% 4 At

AR, @77 YR B £4ekEE e il 27, Bgsiohd H19) o
H7 714 & B8R Bolth. 718, A4 4L Hzet Aol FEaTL of
sate 274 FEA T2 1S Zrerstalat.
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28 Z2IdME 35 945012 AR s, A4 2REAA,
#E J=2 A& 4 9] TRtk AASA g Rol 71Ee FA o,
ohA 4] o] Z219e thE shdo] BAlsteh 1el 1A, de] =
34 Belgolat.

2 522 0 7t wof ol S BF 3 sz Hslx i, e AS
A8 BAL.

A10d §ojFo

H] 2 7F5-3Hcomparable): SL$F 2123 9] oh2 Zhal vl wshe] 24, 224,
22 ZAE FAR) FA AT 4 G AR (typo). M ZAEE
(comparable) A5 3-2 | AE o dolA AT 4~ Q).

A& FZ(data structure): ATHE 3O J3t, TF JLE, AYE, REF
o2 zA3Hr}

DSU: “decorate-sort-undecorate,’2] ¢Fo]2 S AE SE23 A, AL, A3}
YR FZ-8 F 5= o=
1 3 (gather): 7}H-Zo] Q1A {FES X9¥ol= A4t

1418 (hashable): 41 42 7Hd A2 Y (type). A%, 257, BAE 2L
2uge AAgelth A2El G4 AY AT B2 Y
o] oh]ct.

27 € (scatter): &A](sequence)S B AE QAR thE = AAL

(A= FZ9]) 2.9 (shape (of a data structure)): A= FLF9] Z& F(type),
27, 75 2

AZE(singleton): &Y QA E 71 FAE (F2 thE &4 (sequence)).
EZ(tuple): EH Q@ AE9] &4 (sequence).

EZ ) ¢(tuple assignment): @ ZXH X (sequence)?} 9H 5
4. 22 WHo] YrE A ZF @ A2 YW o 4o Y d

i

LR
o},

A11E dFEA

Exercise 10.1 ¢tA] 2H/45E =2 71388 tf-3-3} o] =514 Q. “From”2H1l-&
9|3 whyste] eRglol A FA2 BohthAla. YAV el S ALgste] 2 Algos
5g HAA) 2218 A% counn @t

BE Yo]8g 92 %o 7 B AU commiy S §F AR E25HA . 94
el 25 H 2AE (count, email) 5 A5 GEo R BAES JUD
ol 1A e ANL T AS 24,
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Sample Line:
From stephen.marquard@uct.ac.za Sat Jan 5 09:14:16 2008

Enter a file name: mbox-short.txt
cwen@iupui.edu 5

Enter a file name: mbox.txt
zgian@umich.edu 195

Exercise 10.2 o[¥ L2 1942 7} WA 2ol tigt 812 % Agbe] HEE A%
(count)GFet. “From” 210 2 1 E AIZF BAAS 23 BE() B2 AHES)
of BAGE AN AZHS FEFUCE 2 AZPER A% counn S 25k
ool el x| %ol A7t Be]2 Adate] g ehelo] GAZH A% counn) S
g,

Sample Execution:

python timeofday.py

Enter a file name: mbox-short.txt
04 3

06
07
09
10
11
14
15
16
17
18
19

= DR N oy W N

Exercise 10.3 w22 ¢ 17, ¥l & (frequencey)of| whet W 2 p= 0 2 FE XK letters)
£ S5t 22 OSSR At 2 OHe BE dYS AAR
2SI a-z £ AFTE Alg(count) T}, T, =2t 472 a-zE A QR tHE
o8 AT A%al7] ek the o]z FAE HAE MES LA Aol
uith B2} W17 o] @A) Heh=x] A HA| Q. Z7}Z wikipedia.org/wiki/
Letter_frequencies E 2} H|WSHA| Q.
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Al 11 %
A7 BAA

AF7A e FolA ML 2w, BAL o)A THFE HIE bits) S
Bor}. split, find 2 BAG MAEE AL, Belols 94 BB
& Bohj7] 91514 2 AES B Sato] Y (slicing) AT

AMSTL 2EoE A4 YR A5 i Bolo] A To i 479 2L Y
& tl$ $otatA] A2fshe A5 EA (regular expressions) & 2 £ v.$
A ol B S ATAL. B BAAL Ao B 27h51A ghe
ol Bt A ol Bt thS Zs T, ofzt Bystar, 2] <]
&A1= Alzbo] Wasty] whgolch.

FFEANL EADL A9t ST L AR 2 m2 g o]
ok AHL A A A BEAL A= 20171 Ao B k. oWl Fo| A
B+ EAA 9] 71202 T} Aolth. A BAA O Z AT AFL THEL
ECEN

http://en.wikipedia.org/wiki/Regular_expression

http://docs.python.org/library/re.html

A7 EEA ol u L A18a7] o] T2 1 714 7] (import) ok &
o}. 35 B@4] o] Bl 44 Hehet AL search () FA Farh THe
m2 1L AN T4 A4 T AL E RojEt.

import re
hand = open ('mbox-short.txt")
for line in hand:
line = line.rstrip()
if re.search('From:', line) :
print line

0dS 49, 7 AYE FoE WEIA Bt EFA search() HAEE T
&5to] A4 “From”o] Z3HE Ittt 2@t 7] 2282 Ago=
2T Bt A4 7152 AHESHA EATE S, line. find () HIRAES
7t FLE AAE GA 7L 5 7] WEoloh
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A AN AT 7152 BALe AP 212 Sl A5 Al
37l 9S4 A BAGe] SSEAE 718 o] 9918 4 ek oS He
SE2 AYBATE, B B@A] 54 BAE ol ARo2E FuG
%) (matching)8} 3] 7Fs3HA Sk,

A Sol, &7t 713 (caret)= 219] "A|23t A\ Hs A BAAO) AHE
gt} -2 Zo] "From” 0 2 AZHt alwt dASES 8 T2 IAL
WA 5 Yot

import re
hand = open('mbox-short.txt")
for line in hand:
line = line.rstrip()
if re.search('"From:', line) :
print line

"From” 2AAR AJFeHe AW AT 4 k. A3 W e na
J9o2 B golBe o)A startsuitn() AEE FUA $BL 4
olet. ShAE 912 Bt B@AT o Ystsrte] tisl 54 A4 E2E wot
Fol gL A2 B4 A s A BB AdL A8 o Rt

A1d A w2349 £ WA

£0 29T 37 BAAE YT & JE G2 S2EAL Bol Uk 2
A% A HE B BAL 4] 248 RYHE hAE.

t} AN A AF EEA “F.m:’L “From:”, “Fxxm:”, “F12m:”, “F!@m:’
22 Q9 BAGS A bt A7 RAH AR B} Q9] 2
2o} vl Y = 7] w2 o|ct.

import re
hand = open('mbox-short.txt")
for line in hand:
line = line.rstrip()
if re.search('"F..m:', line) :
print line

A A0, «pr 0 B2 AL2510] Expr} Qshewd viEe Jenf=
7153 AEHYE W oS YAt 7, v B4 A7 HA £4 Y
of 224 shigtS wjgste dialol B& 71391 3¢ 0 52 1 o9 w3,
H5t7] 715 B9 1 52 1 o) £249 viS on| gt

o2 A o] A] HHE oA = FLE(wild card) RS AFE5}a] WP el
9 59 4 3o

import re
hand = open('mbox-short.txt"')
for line in hand:
line = line.rstrip()
if re.search('"From:.+@', line) :
print line
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AM 2239 ” From:.+@” & “From:” 22 A &5}, ”.+” 5l 5.2 1 o|4
O] Z2S, 28| ¢ 713 v = 2l S A5 A o & Zobitt. O A o
ZHel2 uig ol E Aol

From: stephen.marquard @uct.ac.za
E()T e 71T Ao BE FAEL WA= St A0 “4 9ol
= 9}53 738 4 9k
From:.+ @
o579 EE 7|55 " o{y|7](pushy)” £22 B2 5= Aol Foh. A€ S

o, thg BAL 4" B AT g o] HolFEo] o 2 Wojh A2
249 ohAet ¢ 7| 58 e

From: stephen.marquard@uct.ac.za, csev@umich.edu, and cwen @iupui.edu

o

£ S42AE 271024 MR H517] 7187} U "HE grecdy) 2
YA S BE 4 9ok SUE FHE B4R FEAFE 752 Ik A
el A RIS S FEuetc,

A2d A 2AA AR HOlH &

spo|.o 2 BN Holel 2E5AM, findall () WASE AFEHA
97 ERA5 AR BE Y EAUL 228 4 90 3490 BAL
Q9] SloA] AW T4 TL ERAS FEFE JAS AL o2
So], thg 7} 1ol A AR H 48 BohfnAt Fet.

From stephen.marquard@uct.ac.za Sat Jan 5 09:14:16 2008
Return-Path: <postmaster@collab.sakaiproject.org>

for <sourcelcollab.sakaiproject.org>;
Received: (from apache@localhost)
Author: stephen.marquard@uct.ac.za

2719 A1) el el 2o, GeteldshaA 2 Ao FAof 2
Zo] I=8 AYSFLE YA gk ohe TRIHAL tindall() HAE
Agolo] ARG Foo1 G e ol hi S8 1 olel FA8
Bolict.

import re

s = 'Hello from csevl@umich.edu to cwen@iupui.edu about the meeting @2PM'

1st = re.findall ('\S+G\S+', s)

print 1lst

findall () HIZEE FHA A7 ZAES FobA AW FLAY Hol=

= —,L—X]-oﬂ L P AEZ uglsit), Fujo] ojd B3} (\S)_Q_]. s = 23}
=X (sequence)E A-8-3tt.

T2 232 33 2.

['csev@umich.edu', 'cwen@iupui.edu']
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Bt BAAL 45, A% shike] F9o] ok £}, et ol st o]
Apo] Fulo] oby BAFE 7hdl Bd EAFA S FHTh B, \S+” B4 BAE
b5 ol o] ohd BAE et (Bt ERANA “Tr(greedy)”
w3 oletn F.2rh)

At @42 T o #](csev@umich.edu, cwen@iupui.edu)d} 2|9, £214
“@2PM”2 t & 5}A] Pt} ks, ¢ 7|5 gh o] obd Bx}7} 5t
UE 7] dlZolth. 230 F4 BAXZ AMESIA oo BE 2l

93 53} o] A FAAYH Hole BE EAES ST

import re
hand = open('mbox-short.txt")
for line in hand:
line = line.rstrip()
x = re.findall ('\S+@\S+', line)
if len(x) > 0 :
print x

Zh El-& glo] B0, A BEA I v == BRE B4 BRI E FEU
findall () WIREE S AEE YIg517] 2], AZA¢H A Hol=H& &
A4-& Folx sht Fotx E5t7] $I)A §HEl Bl AE a4 £271 0 Bt
27] o HE 71h35] el

mbox. txt Qo] L2 1AL AP, o 28 @k

wagnermr@iupui.edu']

cwen@iupui.edu']

<postmaster@collab.sakaiproject.org>"']
<200801032122.m03LMF04005148@nakamura.uits.iupui.edu>"]
<sourcelcollab.sakaiproject.org>; "]

v
v
v
v

'<source@collab.sakaiproject.org>; "]
'<sourcelcollab.sakaiproject.org>; "]

[
[
[
[
[
[
[
[
[

'apache@localhost) ']
'sourcelcollab.sakaiproject.org; ']
. =]
AR W Fa BPL “,« T2 FRE BAZL 43 Aol Rolgleh. Bt

A2 AR Bt £49 REG HIYTHT o4,

227 AaAA, B BRAY E BE 152 AgUt ASRE o 3
§ B4 ATE Bo1517] QA A B AgAh 1A ujofA “\s7e
Fo] ohd B4 A& WA Bk oA st Bl BalA Eo
Fsal At

o47] A& A EAL o] Yk

[a-zA-7Z0-9]\S*Q\S* [a-zA-7]

ot BRASNR T A A @A o] AATHE] Aojd7tel dis)Al ol 4 §
o o] F A4S A5, 0 &2 11 o] FHo] opd ER(\S¥)=
shute] 287, EA 32 £2H(“[a-zA-Z0-9]")E 7HA W, e T}-3o] 0 32 1
o]Ate] Fulo] ofd BR(“\S*) 2 31119 £ 8%}, gBA} B2 L2 (“[a-zA-
7092 H B& BAEE Feh 0 32 1 ol FHo] obd EAE 1
R 7] QSIA “arof|A] <o & ulETh kst “a-zA-Z0-91” ZHA| 7L o] H]
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shte] FMo] obd o] Wtk “, “+7k 9l Bajo] B, vis]
715 9ol Z4] 4§ FaHA L.

L2 B A4S A&, HolE 7 ER Z2Es.

import re
hand = open('mbox-short.txt')
for line in hand:
line = line.rstrip()
x = re.findall (' [a-zA-Z0-9]\S*@\S*[a-zA-Z]"', line)
if len(x) > 0 :
print x

'wagnermr@iupui.edu']

'cwen@iupui.edu']
'postmaster@collab.sakaiproject.org']
'200801032122.m03LMF04005148@nakamura.uits.iupui.edu’]
'sourcel@collab.sakaiproject.org']
'sourcelcollab.sakaiproject.org']
'sourcel@collab.sakaiproject.org']

'

(
[
[
[
[
[
[
[

apache@localhost']

“source @collab.sakaiproject.org” Q1o A B2 Eof “>;” BAE A &
AN 0w ARG AL FEHA L. AT BAA Bo] “[a-zA-L]"S 37151014
A5 B@A B4} FE 49 BALL BAR Bjo} 57 o]t 17
A, “sakaiproject.org>;"0l A >"& & u, "g"7} npA e g uj o] =1,
A7 A sk el a2 ohA 2 Feret.

A

T2 £ 2 S 2AE g QA4 E VA BEAE R nto] E|AEo]|t}.

A3Ed AAY F= 2ot
e 2L “X B R At dele] 2248 A g,

X-DSPAM-Confidence: 0.8475
X-DSPAM-Probability: 0.0000

d29] A P9 FF 253 AT o2 7] T2 71 AT
ZAE FE5t1A §rt-

ZHlS A= sH] A o3t 2ol At BRAE T

AX=uFr [0-9.]+

At BAAS AT, 1 oA X702 AIFFSHAL, €70 A 0 B2 T19]
Ao EAE 7HA ], 20 1 YA S BEste HdS Feth
FH S0 “[0-9.]+7N A 27 (0-9) T2 HE 71 st 52 1 o] &
7t Aok gtk A4 713 Apolof| upd #= A vhH T W Y-S F5517]
vttt (£, 4] 713 Aol = ¢t E 7l 217} ofyt}.)

FALE 72 Q= 5B 2 A3t vl-$- g stA v ol == vi-¢- W e gt
B@A 02 o33} Zrt
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import re
hand = open('mbox-short.txt")
for line in hand:
line = line.rstrip()
if re.search('”"X\S*: [0-9.]+', line) :
print line

Z2IWS AYsHE, & AN Z1A 5k 2T £ 5 -

X-DSPAM-Confidence: 0.8475
X-DSPAM-Probability: 0.0000
X-DSPAM-Confidence: 0.6178
X-DSPAM-Probability: 0.0000

SHAI, o] A rsplit AHGHA £AFE Bohhe EAE siAsho @t roplit
2 AHgHE o] 2EHs) Hol Ak, SAlo] el Ak W3] SlaiA
B ERL E OE 7152 A48T 4 it

BEE BT RUNS E B 54 Bk 97 XU40 28 S R0te
gatdo] i u), EAHek. AW, findall (& 4T o, AT FA
A7 TEAE AIAGE, A TAAE AAHL 24 BAUO Foas
Boluichs A& 257} BAWL.

a# A, T2 7He el o] A}

import re

hand = open('mbox-short.txt"')

for line in hand:
line = line.rstrip()
x = re.findall ("*X\S*: ([0-9.]4)"', line)
if len(x) > 0 :

print x
search ()& TE3hs tAlel, WY BRG] BF 240 AW Bohh:
findall () o] Yo} BE 454 222 TSI A7 FHPA] HEo| A5 =

Z7et.
z2 39 £9.& e 2.

2AF 48] F2E GlolN BALNN BF A5
AT, 2L HRE ol Boh7] SIshA A BAA BT Qe A
gat.

o] 7l&& 8% E OE AR, S AHHEY, F(form)S 717 2Qlo]
ul-l;]..
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Details: http://source.sakaiproject.org/viewsvn/?view=rev&rev=39772

7] AFT FLT 71 S AHgoto] BE MR AR (E1Y ol A5 2AHE
FE5tazL Ao, oha 3 Zol T2 IS AT 4 Ao

import re
hand = open('mbox-short.txt')
for line in hand:

line = line.rstrip()

x = re.findall ('"Details:.*rev=([0-9.]1+)', line)
if len(x) > O:
print x

AT AT EPAL A5, “Details:” 2 A &5 “.#70] ¢1o]o] BAE
B, “rev="g ERSIA 1A, Sht &2 1 o3 2AE 7HA S Rt
A A 2@AE TSt AU 1A AN 2l 2o AawE &
3171 A3A “[0-91+& BE = AR

T2 APsHY, b= &8s 4=

['39772"]
['39771"]
['39770"']
['39769"]

“[0-91+72 "B (greedy)" AH YA, RAE FE37] Aol A5 2 BAY
2AE WS Frh 2 71908t oA e greedy)" el S FFOE
oA o 2 2AR BE 542 2A4E G ol Hrh. A7 AL Sojn
el PUFoR B Agolt Bol 237} obd & i w7t ol
Uik,

oA A EAAE AGAA 2 AR WA 9] @] Balo] Y A
oFe] g L2 IBE thAl AT Th P49 Shale Fich

From stephen.marquard@uct.ac.za Sat Jan 5 09:14:16 2008

23 A, 7} 2gle] @ P o] 7S FE5kaLA ftrt. 9o A splitE FH
3&5to Y-S IR A¥A = QS do|2 2L, YA dolE
Holl A, BA A F EAE Botll7] 954 S22 A4 oA 2R
A4S IA =2 AAF o2 T BARA7] 42 ZER 2lo] & Ao A
Akl 7P st 7Hsstek. ARE FA1 9 elo] yerd "k A5 g7t A
e T2 S G| A SRS o7 AV SS S A
try/except E5-5 JoH, F 97 A= 10-15 Q1 =2 AF Ao}

oS A 2@ o2 X I F5HA A4 4= ot

AFrom .* [0-9][0-9]:

A7) A4t BEAS A5, FH-S ZATL “From "2 = A F5f A, «“.*70
A9 A5 £}, 12 39, T 7|9 A} “[0-91[0-91” Fo FE() ZAE
7H 2RlS Z=r) %9 2 Q= 2l iRt B oot
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findall ()2 AFESIA ©h7] A|7Hat Bohy7] 9aA, = SAtol 25 E o} )
Zo| F7Htt.

“From .* ([0-9][0-9]):

29 Ao b} ol 2o Wt

import re

hand = open('mbox-short.txt")

for line in hand:
line = line.rstrip()
x = re.findall ('"From .* ([0-9][0-9]):', line)
if len(x) > 0 : print x

z2ade A9ste, ot 29 dah et

['09']
['18"]
['16']
['15']

A48 o]AA o]X(Escape) EAt

Shel9] A3t 28 WYL, SAE FEE A A4 At wA

o 54 22128 A837] TR, B E@A 0 AEH EA7H 7 mormal)”
Mol BA9e ¥/|% o] Weshy 9 7|59 B 7| 5(1) ZE AR B
A2 Qs n gk

AEAHCIE 7P BAE ol YR BAE G st i}
ehd 5 ik A8 Sol, the AFEFAOE FAL e S gek.

import re
'We just received $10.00 for cookies.'
re.findall ("\$[0-9.]+"',x)

b4
y

5e4 9 7158 ol BolH, YA kel E(end of line)” 3 T4l
o g BAde g 7150 oiAY A A oA FEL sh B
104 2% B A5 BAS AU F5: A4 BT R BAE
"E4 A7) ohth TAA “09.1E UA] £7 5L AL oJujeict. A4
BT 9150 HL "GUE FE (wild-card)” o] 3 9] 0] B} oh Y.
A4 BT RRA B FY Bolt.

A5 Qo

AFA BT EUA S FE BEAY I7 2U dolol b 23
1. A AL 54 B2 748 44 E492 oY (matching)”
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doisia A3d BAYs e 229 3988 A7 RUA Q29 220
A7t = uhE OJRtaF e Folch Thee] B4 B4 U B4 A ALY
A7} gt

Zrel o] A5= viA.
$
Zrel o] E2 uiA.

g9 EAE B (SHAE )

\s
F 222 w3
\S

Fo] opid BAE A.(\s 9 ¥,

*

vz i Bl AEET0 5L T o el G4 BAY AL BT

*

B2 9H Bl A2 0 52 1 olge] FH EAfet 3L "Ea Lol
9.2 (non-greedy) W27 0 2 ¥ 7|3t

+
Hh2 A BAo] 4571 152 7 o) A BA Y BI1E
+?

Bh2 QA Bl HEET 1 5L 1 o4e] 4 B4} i " aFol]
-2 (non-greedy) HH21” 0 2 ¥ 7|3h

[aeiou]

HAAE A3 Bx}o] Z2A5H: 9 2210} A, of2 B} ok 3, “a”, “e”,
“l” 6‘ ” 6‘ 2 DZ]'D]' uﬂﬂ-‘-;—]L oﬂx:"

[a-z0-9]

o4 7152 B2 WS BAE 4 Aok 2BAAL 2249 BY BAbg
w1 oA,

["A-Za-z]

A% 719 ABAT ~9) A9, 2L AT Ak dEAL BL &
A7} obdl 919] el Bt A SHe oA,

0)

57t BFEAN] 374D o), WAL FAGE SAW cin
o) A EALEY A8 Bl BAT B4 £ALL 5
ghet.

\b
Hl 22 E S v sHA g, ©ol o] 1A Eoflit A E -

r-ll:l

11

=

g
s
S tlo
a4
2L
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Wl EAE-S WG SHAT, Thol o] A&} Zo] ofd Xof Ag-E .

\d
A9 A2} vl Jsto] [0-9] Foll 3-89

\D
919] 227} obdl EAp} i ste] [*0-9] Aol A-33.

A6d FY2AEAE AT BUA

B BEAE Aot Y-S HY 752 19609 ] o] 2 YA G AL
o] YFHo] o272 FHE AL RE x2 727 o] A o] &7}55it).

A, search () A |49}t A Q] F L} 7]'5S SF= grep (Generalized Regu-
lar Expression Parser) 2 2 E2l= §4YA YA ggo] =273 0] 9ict. 17
A, BAEAY g5 A 2 AA-RS 7HA AL QUvhd, W o] FoA o5 B
g A= 4 Qrt.

$ grep '“From:' mbox-short.txt
From: stephen.marquard@uct.ac.za
From: louis€media.berkeley.edu
From: zgian@umich.edu

From: rjlowel@iupui.edu

grep2 AFE5}A, mbox-short . txt W YEo] ”From:” £ 2 X|Z51=
21 Bk grep YOS 7HA 1L F7H AA-S 51l grepd] 3 ZAE
¢l=rhd, sfol Mol A A= A AT grepof| A A Q== FF 4]
3 Zpo| & AAF Aot A& S0, grep FHo] ofd £2F “\S”& 2 HsHA]
=tk 1A oz o B JY 2] “1 172 AMSSfioF o 1 P2 e
5] 2ot FE-2 AT Aol EAet v A gt

A7E dHA

who} £ n| 2. o] ket o] 52 7918 7] 154 Wz A Bz sk A
o] W@ 5chal 4o Wol = 4 9 Zhetat 2R A el Y B4 7} mhol Ao
zgE o] ok g BA E2TL Qe dE 2 RE o] o4 ole mal o] 4
2% 9k

help () € AH&3to] AEHAEHHE =22 B 4 o
>>> help()
Welcome to Python 2.6! This is the online help utility.

If this is your first time using Python, you should definitely check out
the tutorial on the Internet at http://docs.python.org/tutorial/.
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Enter the name of any module, keyword, or topic to get help on writing
Python programs and using Python modules. To quit this help utility and
return to the interpreter, just type "quit".

To get a list of available modules, keywords, or topics, type "modules",
"keywords", or "topics". Each module also comes with a one-line summary
of what it does; to list the modules whose summaries contain a given word
such as "spam", type "modules spam".

help> modules
ERY BES AEStA @b, dir () P01 E AHESte] th33t &o] BE
o MRS 5 4 gr

>>> import re
>>> dir (re)

[.. 'compile', 'copy_reg', 'error', 'escape', 'findall',
'finditer', 'match', 'purge', 'search', 'split', 'sre_compile',
'sre_parse', 'sub', 'subn', 'sys', 'template']

E, dir() FIIE 8ol 54 vAES] i FE B ELTL 9L
% 9l

>>> help (re.search)
Help on function search in module re:

search (pattern, string, flags=0)
Scan through string looking for a match to the pattern, returning
a match object, or None if no match was found.

>>>

g EAE BHEASHA gotAl, 5, 4 Bk Ay gAd 7] H2E
T S ¥ =20 2 5 U

A8HE §olH

HA 7] 415 ZE(brittle code): Y3 Hlo|E 7t SFT JA L BTt &
Eohe FE. shA| T SHLE F A oA ofztol & HlotA HA 7] 7] 4
Uttt 47 BA7]7] gl&o) »EA2]7] 2]-¢ T (brittle code)’Et B
£

|7 o] u A (greedy matching): A EHL] 9] «“4, «” B2 JHegt 2
EAEE wiAst7] A sre =z sgst= Ad.

grep: A7 EFA Y| iY== otd-S FAstA 2AAS H=d dF2 &
YA A AH A AHR-71H53F & o]. "Generalized Regular Expression
Parser' 9] 2k},

At EH A (regular expression): F6 B35 A4 & .
A7 BRAL B4 BAS T 24 219 A4S 3L Bl
Ack B W& AL WA,
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9} = 7= (wild card): €9 BAE WSt E4 Bt AF TA A A 9}
olE 7tE e nt E EArt.

A9d dgEA

Exercise 111 §52:9] grep o} 2 RASHS 7haet L2 T91S 2P4sHA
2. MR AT BRAE Qelsta At H@ A WA HE kel 42 sk

ZeIHAY

$ python grep.py
Enter a reqular expression: "“Author
mbox.txt had 1798 lines that matched "“Author

$ python grep.py
Enter a reqular expression: "X-
mbox.txt had 14368 lines that matched "X-

$ python grep.py
Enter a regular expression: javas$
mbox.txt had 4218 lines that matched java$

Exercise 11.2 t}-& & Al 9] g}elut-S

R

= T2 IS 2ok a.
New Revision: 39772

2830, A4 EAAT} findall ()
FEH 8. =AEL -2 ot

Enter file:mbox.txt
38549.7949721

|

Hl =g ALgstel 2} Blel o RaE 718
al

&
=9 5tAl 8.

Enter file:mbox-short.txt
39756.9259259
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HEQZ T2

A 274 Ho] @ A= utdS Q3 utd o] AHE o] AFHAA W, o}
G B KO Yol A At

o|H Ao A= FB A2 7S HTTP &2 E-Z(HyperText Transport
Protocol, HTTP)& AH-8-5to] o] 2| & HAT A o|t}. P o] A] Ho|H & ¢
3 =S Aot

A14d slolg dAE A4 =2 EZF(HyperText Trans-
port Protocol - HTTP)

Ao THL ZF= Y EYT T2 EZL AA 2 u)Q r&sic). nfol Mo
27 (sockets)o]gtal Bl WF A EO| Q). mro]d 2 A
A2 BEE FHA Y EYI AEL 512, tolH AMS uf$ go]sHA gt

A(socken S B 2A0E T T2 Aolo] FIF AFL AR
AL AT w At oh S A FAF 20 A2 5 ek 20
2718 27 59, 249 TE B It $HI= T A5k 240
22 97 99, e 3§ Z2I90] A4 o€ B Het.

SHA, 270 gEE o Z2IH0] ojH3t HolE X HFsHA] Ad=H]
&5 ¢].02 11 51, ©A] ghobA] 7 the] 7| W Q. whof o W3 Ak Hfj%]
B3 FE 427 £ 23 BF 77| oy, B ol o A7HE
¢t 71t A 2 Aot

Jeo s FAG= D210 FoTP HEL EH FRYZZEZTS THF
Sh Aolth T2 E 2 (protocol& AR 729 A2 7l A7 S WA
B a, vz 2 BY& 5, ]A A o] gt -§H-2 T 0], k2o =71 ||
AAE BY il 552 Z@3AT) o]d THNA £ 9 F SFEEE 0|
A 22 27 9ou, 0 A T2 ¥A =S Ssfo Ft.

YEYT T2EFS Fl&sh B4 80| Ytk SOl HEAE Ag H2ET
(HyperText Transport Protocol)2 t}-2 2 A o] 7] & o] .
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http://www.w3.org/Protocols/rfc2616/rfc2616.txt

& AR 176 H oAy &= A2 57T ZAS. FulETHE A= 7t
231 ¢Jo] B 7] vigtc}. RFC26169] 36 H|o] 2] & ¢jo] W W, GET 2 A (request)
o g 2= TAsH "ot F539] ¢A =Y, A A& 8a35}7] 5
7] 134, 80 ZEZE www.py4inf.com AH o] AAS ofal UpA o5 4] &
ZR1S AEeirt.

GET http://www.py4inf.com/code/romeo.txt HITP/1.0

SHA dARSE 2 R5H Auo]A7 Brk. 193 B¢ W A A5
oh. QAL B4 e So ARol okl 19T EA BEo R Sgwt.

A 23 ANAANA 7 7HEgE G Ha2k$-2(Web Browser)

ofl= HTTP L2 EFo] o7 AFotr] Lot 7P kg .2 o)
$ Zraet woll L2 1S A4Sk Zolth. YAH o] W5 HITP =
ZEZ 14 et ZAS 9351 AW oA BFE 238 BelFt
Relct.

import socket

mysock = socket.socket (socket.AF_INET, socket.SOCK_STREAM)
mysock.connect (('www.py4inf.com', 80))
mysock.send ('GET http://www.py4dinf.com/code/romeo.txt HTTP/1.0\n\n")

while True:
data = mysock.recv(512)
if ( len(data) < 1) :
break
print data

mysock.close ()

2o T2 1W-L www.py4inf.com A H| o] 80 ZTE = A F3%Ict Y B
” Q%= AP T2 1Y o] 517] YR HITP Z2EZL GET P olS
39 2l A Hdit.

AHEAL 22 ZRH 2 MH (web server)
www.py4inf.com

221 (socket) 80

~a 0] |
-

2 241 Bl uha, 512 B4 ol o] HlolE g A4 Wol o oy
212 Hlo|E7} §1& TR, recvoo] ¥l B AL W) HolelE &
st 2z Fgat.
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=239 4949 e 9L 4 Ut

HTTP/1.1 200 OK

Date: Sun, 14 Mar 2010 23:52:41 GMT

Server: Apache

Last-Modified: Tue, 29 Dec 2009 01:31:22 GMT
ETag: "143clb33-a7-4b395bea"

Accept-Ranges: bytes

Content-Length: 167

Connection: close

Content-Type: text/plain

But soft what light through yonder window breaks
It is the east and Juliet is the sun

Arise fair sun and kill the envious moon

Who is already sick and pale with grief

947 = A7 BAE 71€517] foiA Bl= gt (header) = A2
t}. o & E9], Content-Type 9J|E= BEA7} At HHAE B A(text/plain)
NIE ML =

A7 AHE B Fol, ¥l e FA8A Ad 29E Blskn A AA]
1A romeo. txt-S HWth

ol AAE FHA £A& FHA A5-E(ow-level) HEHZ HZES oFA 5}
A AT 5 ok 275 ARESIA AAH, WL A Z2 T8 F7 AW
o ST Ao R} AL T2EZS J|Ecte vAE R T2 EZ
w2} o] 8 E F11 W= IEE A 5= Aot

ST, 71 £9] AHSte ZE2EEEL2 HTTP (F, ) Z2EE0)7] 9,
mto] o)+ HTTP T2 EFS A Wst7] s 5'8s] AAH 2o 227} gl
ot o] AE FSIA A3NA HolHY £A4E AAS 4A E 5+ Aok

A 3d HTTPE FSiA o]u|A] 714 27

871 AA A= wtL ol HE(newline)o] = LW HAE wHU-S THAFot.
a2 YA, 220 APS|A glo|8E T3] St BART. HTTPE
ApE5te] o|m| A E THH LR HSHA Z2OdS A4S 4 o 2T
A AP Al shaof Ho 8 E EAbstE diAlol, HolE & A4 = F35t,
&3 2o] SHE &2t L A mhdof o]u| ] HloHE A3t

import socket
import time

mysock = socket.socket (socket.AF_INET, socket.SOCK_STREAM)
mysock.connect (('www.py4inf.com', 80))
mysock.send ('GET http://www.py4inf.com/cover.jpg HITP/1.0\n\n")

count = 0
picture = "";
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while True:
data = mysock.recv(5120)
if ( len(data) < 1 ) : break
# time.sleep(0.25)
count = count + len(data)
print len(data),count
picture = picture + data

mysock.close ()

# Look for the end of the header (2 CRLF)
pos = picture.find("\r\n\r\n");

print 'Header length',pos

print picture[:pos]

# Skip past the header and save the picture data
picture = picture[pos+4:]

fhand = open("stuff.jpg", "wb")

fhand.write (picture);

fhand.close ()

Z2I3S AYsH, 23 22 S5 AU

$ python urlijpeg.py

2920 2920

1460 4380

1460 5840

1460 7300

1460 62780

1460 64240

2920 67160

1460 68620

1681 70301

Header length 240

HTTP/1.1 200 OK

Date: Sat, 02 Nov 2013 02:15:07 GMT
Server: Apache

Last-Modified: Sat, 02 Nov 2013 02:01:26 GMT
ETag: "19c141-111a9-4ea280£8354b8"
Accept-Ranges: bytes
Content-Length: 70057

Connection: close

Content-Type: image/jpeg

7] urle] WA, Content-Type SE7H EA BEo] ol (inage/ jpeg)
2 Uhehis A2 2 4 qloh 22 o] s, ofn X HolR stutf. jpo
o1& FolA ofu]x] Hlo|elE & 4 girt.

22732 APeHE, recy() WAEE TEY 1) vhe 5120 BAE A
R AL B % 9tk recv () TBIE STt YAHH EYT 2 A
FEE P T B BAS T8 Bolok. 9 5120 £47H4 2 ASHA, 1460
522920 BApw gL
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Aagke EY Swo tret gatd 4 9tk recv () HAE vhAgk 55
£ ~E nhAjukel 1681 Hto| ETE #ET, recy () T TEolE 0 o] B}
A ASuOLA, AH7t 27 BhREte] close () WREES 5357 Ho|4e]
oI} ks A5E Zoh.

F4 AT tine.sleep () & EOJFELEN recv () & IES & 7 YU
old Aoz ol & Fof 0.25% 7|t A k. LA, AR} recv ()
HAEE SE517] Hol A7 A =& 4= QlojA o @2 Hlo|HE B
71 Aok BA NS Yol 2 31S oA A5 oh33 &t

$ python urlipeg.py

1460 1460

5120 6580

5120 11700

5120 62900

5120 68020

2281 70301

Header length 240

HTTP/1.1 200 OK

Date: Sat, 02 Nov 2013 02:22:04 GMT
Server: Apache

Last-Modified: Sat, 02 Nov 2013 02:01:26 GMT
ETag: "19cl41-111a9-4ea280£8354b8"
Accept-Ranges: bytes
Content-Length: 70057

Connection: close

Content-Type: image/jpeg

recv () MRE 559 A&7 utxute A5, e 2L HoleE 03
3 vfubet o] 4] 5120 £4p7} A4 H.

MM send() 237 $EI2 T recv() 23 Atold] BH7} Qitt. =2
Ao A A& Yol APsHA 2 o, o] AN} AH7} £ B E L1
S8x =2 o] ¥ 5 & H-& j71x] FA| HoF . $415H= S8 Z2 T
o S SRR WS W5 5= P& S E Aol (flow control)”

ol2hiL g,

A4F urllib AgSto] e 0]7] 7HA 2.7

FZYgo 2 47 o] B2 E A5t HTTPR g oH & F31 & 4= QA
gk, urllib 2to] B2 § ALE-5te] stol o)A FAZ &AYS Y5t ET
ZHESH A o] Yt

urllib& A5t Bt AH Q0|2 & THE 571 Yot G5t o] = P o]
A& 7HAE AQA T A5 urllib golB g 27} R E HTTP T2 EZ 3}
o EA AFE A9 Eo

Yol A romeo.txt P& HYEF urllibE AHESt] T A4S ZEE th3

3 g}
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import urllib

fhand = urllib.urlopen('http://www.py4inf.com/code/romeo.txt")
for line in fhand:
print line.strip()

urllib.urlopen AH§Ste] Asol & QA =9, AAT T 4 QU for
2xg AF%%}@‘I oI5 E 9& 4 gk

Z2IAg geid, 1l vig FAFAWE B & ok AN ARE 45
A% = ‘2111‘?_}, urllib I EZ} S| E Eot YA 0 = A2 stal, AHEA | A=
2] dlo] gt Hrglic.

But soft what light through yonder window breaks

It is the east and Juliet is the sun

Arise fair sun and kill the envious moon
Who is already sick and pale with grief

AR, romeo. txt Ho|E1 S 7HAStA Tl o] 7t Tho] WEE AstatE ma
Ae et 2ol AT 4 AUtk

import urllib

counts = dict ()
fhand = urllib.urlopen('http://www.py4inf.com/code/romeo.txt")
for line in fhand:
words = line.split ()
for word in words:
counts[word] = counts.get (word,0) + 1
print counts

oA @, o121 E @A =Y, 22 A A A= o)A E ¢S 4 3o

A5&E HTML o}d3 ) ~32%

oHo] 4 urllib E-§5h= WA Qd A= A 233 (scraping)o|t}. §§ 23

AB2> FHFSAE 7P T2 O3S /g5t Aol A oA E 7HA <

A, HE-S Zrot Ho|2] Y79 floJ8 & FES| RARIY. A=, 382 4

AR 2 F wHo|R) 9] £AF ZAEIA TE Ho|A R 7hE A4S FE54l,

1 “H” H o] 2 E 7HA 2AA %‘EL FE5E S WERY. o2’ 7Y o=
=2 G4 A9 BE HolAE Av(spiders)EXE AT

F2L G LA oA 54 ol JFHE 92 IEE A8
ste] dnhit Fa% ol AAXE ZRsta A4 Aste] sl 2|7 duht
£912 1wz s ofof sH=A Wrlet.

A6d i EHA AHE HTML 514 5}7]

rOgh AL A BRNE gt SAT WE g
o

HTMLE sHyshs 2hggh a2
# 02 Fo} 3&3HE Flolch.

1t
L= - [e]
C s ERGe N



6. A5 XAA AL HTML 14 5}7] 147

o] 7] Zrst g o] 27t Uk

<h1>The First Page</hl>

<p>

If you like, you can switch to the

<a href="http://www.dr-chuck.com/page2.htm">
Second Page</a>.

</p>

2o} 22 ATFRANS FANA thet 2ol 47 Aol A J2E A
sha 25 4 9tk

href="http://.+?"

AQE A ERHL “href="http://"2 A2, S} o] 49] BAE 47
A3 2 L EE 7H BAGS Btk <4770 237t 2 Ofn) v
o] &A1 o] (greedy)” "$A1 B et "H] &40l (non-greedy)” F4| 0.2 5B
& vehict. w8 A1 o] (non-greedy) A AL FHs 73 A A
2R9E e FA0lL, 44 HAL AT AP A MAHE 4D B
L gAjolct.

FEota7 st B2 dol A E BAG o RRAXE E7)5H7] 1514
Bt EAX ) BEE F715te] Tt gol Z2 IR AT

import urllib
import re

url = raw_input ('Enter - ')
html = urllib.urlopen(url).read()
links = re.findall ("href="(http://.*2?)""', html)
for link in links:
print link

findall A7 A AL A A4 A HE BE £49 | 2ES
2310 2 WLE Aolo] P2 G AETS MBI

Z=2I3S AYsHd, b5 E8S A9

python urlregex.py
Enter - http://www.dr-chuck.com/pagel.htm
http://www.dr-chuck.com/page2.htm

python urlregex.py

Enter - http://www.py4inf.com/book.htm
http://www.greenteapress.com/thinkpython/thinkpython.html
http://allendowney.com/

http://www.py4inf.com/code
http://www.lib.umich.edu/espresso-book-machine
http://www.pydinf.com/pydinf-slides.zip

A5 ERAL HIMLO| 27158t 2 749 Aol 9AA 353 8
A5, 70" HTML 90|27} gobd, 37 ERNE AHEoHe $RAL
AT P2 FAAL AR doleg 1 B 4 rk.

o] A= 773 HTML mH4 2to] B2 2| & AH&-siA S22 4 At
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A 73 BeautifulSoup AF8-¢F HTML T}A]

HTMLE 451 Ho] o] A Ho] el 258 5 9t voll ol nafa)
wo] glrh. StolHaE] Z47he 43t oFxo] Glo1A AHeAt e o] what At

Ag .

o2, 7+sHA HTML ¢3-S 5tA)51e] BeautifulSoup 2to] B &2l S 145}
o P32 FET Aoltt. t}2 YA Eo| A BeautifulSoup TES t}L2
o} 2% 4 Qlrt.

WwWw. crummy . com

BeautifulSoup 2}o]H & 8] & t}-& 2 E dto} » A 2]’} A} BeautifulSoup. py
odS g2 AT FUT EH 9 AF T

HTML| XML 3¢ Ho|x 2% 5oz XMLE HES ZEsHA 7559
A4, A5HA 0 2 T 5O HTMLO] 744 A XML 147} HTML 2] 50| %
2 % 749 AR 7553 WolSo] 7] ¢H=th. BeautifulSoup 2ol 27
2 27 B HTML 5]zl o] t4o] Slol 4 A7t B oz st Hloleg
A 228 4 A Bt

url1ibE AHgte] Mo A8 HelS o5, seanti fulsoup® AHEHA B 1

1 (a)2HE href A4S FE%U

import urllib
from BeautifulSoup import *

url = raw_input ('Enter - ")
html = urllib.urlopen (url).read()
soup = BeautifulSoup (html)

# Retrieve all of the anchor tags
tags = soup('a')
for tag in tags:

print tag.get ('href', None)

L2304 F45 JET, Qo] E 4, H[o]HE ¢]°]A Beautiful-
Soup T}pA 9| AL, T3 YA BE JA IS 224 Z H1d=
href £42 93

m279e AP, offel 2ok,

python urllinks.py
Enter - http://www.dr-chuck.com/pagel.htm
http://www.dr-chuck.com/page2.htm

python urllinks.py

Enter - http://www.py4inf.com/book.htm
http://www.greenteapress.com/thinkpython/thinkpython.html
http://allendowney.com/

http://www.si502.com/
http://www.lib.umich.edu/espresso-book-machine
http://www.py4inf.com/code

http://www.pythonlearn.com/
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BeautifulSoup & AH§:3te] th3t o] 7 12 thaFet $EE Bopd 4
otk

import urllib
from BeautifulSoup import *

url = raw_input ('Enter - ')
html = urllib.urlopen (url).read()
soup = BeautifulSoup (html)

# Retrieve all of the anchor tags
tags = soup('a"')
for tag in tags:
# Look at the parts of a tag
print 'TAG:',tag
print 'URL:',tag.get('href', None)
print 'Content:',tag.contents[0]
print 'Attrs:',tag.attrs

A7 2292 < 99y

python urllink2.py

Enter - http://www.dr-chuck.com/pagel.htm

TAG: <a href="http://www.dr-chuck.com/page2.htm">

Second Page</a>

URL: http://www.dr-chuck.com/page2.htm

Content: [u'\nSecond Page']

Attrs: [(u'href', u'http://www.dr-chuck.com/page2.htm')]

O

HTML-& 1}43}l=4] BeautifulSoup?] 7}7 73St 715 dA= HoF).
2] AR AFF-E www . crummy . com o4 EA A FHA 2.

Al 8Z urllib& AH8-5Ho] Hio] 2] mYd ¢)7]

oJElAL} HT| e HAET} obdl (B2 Hhole) WAL AL 7t 5
% 9lch. 90 2 oA 3k FolE g Zsk 2L {4514 et kA,
urlling AHgstel, StE f23 23 wele] URL ALE-E 47 9 4 9tk

o] HE& URLE A1, readS AFLSIH BA AR Y& Feacsid B
AQ A4(ing)o]l T2 2ESEA, 23 1A o33 Zo] FHE 23 59
2t}

img = urllib.urlopen('http://www.py4inf.com/cover.jpg') .read()
fhand = open('cover.jpg', 'w')

fhand.write (img)

fhand.close ()

449 2L YEQTR BE HolHE File] ol ARH 77193
2] ing W4o] AABLL, cover. jpg HAG Fol T2 o] Ho|HE £t of
AL 5 277 A8 A AFH | vlRe] 27 Rt Artd AR o A%
i3
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StAgL ot @ B2 H|t]Q utqd fl§Fold, 7] 22O HFAU AL
2 AFE W2t £58 o SgEoz »ed £ gt W2 e £5S 35
3t7] 91514, diolH & E8 32 HH 2 71X A, o E8S 71A 27] A4
&30 2tz e] E8-& £t} o] YAl o2 AgAL 71 RE WREE AL
§5HA] & oW F 27] HUE golE 4 Ut

import urllib

img = urllib.urlopen('http://www.py4inf.com/cover.jpg")
fhand = open('cover.jpg', 'w')
size = 0
while True:
info = img.read(100000)
if len(info) < 1 : break
size = size + len(info)
fhand.write (info)

print size, 'characters copied.'
fhand.close()

27 A A, A 100,000 22 ¢lo] @ 31, oA THS 100,000 EA}-=
7}A 2.7] 7]l cover. jpg Ao g0} EAE &

Z20Y A9 a9 &3 2o

python curl2.py
568248 characters copied.

UNIX -2 ojZ1EA] AFE S 7422 SIrhd, cheat 2ol 47 5342 45t
= g oi7k L GAA AA o WaE o] gLk

curl -0 http://www.py4dinf.com/cover. jpg

curlZ “copy URL’9| &5 PPFo| 2 F A= curl FFole} v 7] 5=
T A A, www.pydinf.com/code AFO]E9| curll.py,curl2.py 0|20 2
227} ek 59T AU FH AHALR P curld.py AE B2
AL QoA ARA o7 Aot 2 1o o] A%t S o] g5t L@

% ok,

A9HE §olH

BeautifulSoup: 1}o]# go]H g2 HTML 24 & mAl511 BakeA7 o
gtz 0 2 AeFst= HTMLS] E¢HAS B 28 HASto] HTML EAX4] 9
A glo]HE F&3%1t) www. crummy . com AlO]|E o)A BeautifulSoup
FEE og2E ¥he 4 9ok

ZE(port): AHo] £ QAL BE W), ST} BE S L2 IRE A2
SheA Ui 24 o2, 4 EdEL 54 80 ZE, AAHL 25
ZEE A8
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A 299 (scraping): T2 10| YE 2} A E 7Hgste] Yol AE 7HA}A
2 W0l A o 82 FABTh 55 Z2 10| & 0|79 P25 vz}
T2 Wo| X & 24 Hrk. 1A, Aol HEND F& 28 YEYI

AAE #E 5 9det.

2Asocke): T SR Ao] YEYD 4. ¥ $gT2IWL F ¥
Fo 2 dolEg 71 Tk

2xfo](spider): 28 M1 F5517] 1A T Aol & AN, 19
solAo] JA8 BE ol A AMS Wt Ao g AL BE
Aeo|A1g 714 27 A AL e AHAT B

A10d d5EA

Exercise 12.1 471 & 738 socketl.py-S H7A5to] ¢ ] Po]2 S oS 5
NEE URLZ AHEAR7E S SHe 5 HHEA| 8. split (7 /1) & AH8-5F] URLS

AXDER ZIA 47 connect T s TAE Fg £5% 5 vk A
8771 A2o17] 2@ G4 B ZA517] obe URLES Qlejele 492 A2 ¢

AEF try, exceptE AHESH] & F HAV|5& F7F5HA 4.

Exercise 12.2 A7 Z 2 738 WASte] AEure B2 A4 (count)dL
3000 £4HE 22T o] Lol4 FlAE FeE WEA opye. Z2Iue
A ZAE 7HALtoF otal, AA| ZAHE AlS(count)shal, A mRR[Efof] 2}
Al4(count) 235 E & ofjoF ot

Exercise 12.3 urllibg ARg-3Fe] o oA E HHEsHA| Q. (1) AMSAE A9
$FURLO| A 24 7FA 271 (2) 3000 ZA7HA] SFof| HolF=7] (3) 41 9] 24
=4 Al (count)dh7]. o] AFEANA dHoll thsliA= AAsHA] i, &4
A 2z oA A 3000 ZAHE ShH o &2 5 2.

Exercise 12.4 urllinks.py T2 13- HASlo] 714-& HTML 2 A4 &
() 812 FE01 T T2 190] F2ER BUS A%coun)stil Sl
Zelotie. BY BAES shro] 22stA] W oA SeAke AU Tk 2
23S 7S o)A B ohi et 23 2 1 Ho] Aol = H|AEd] 1A,

Exercise 12.5 (3lg) 2721 =2 7305 W7 sto] oo o {1 2kl thof tlolH

TF HoAZ] 7] ShA| & recvE 2helo] ofy 2t £AF (A E (newline) T EE ZAhHE
dETeEte A 7195t L.
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A 13 7%

HAH] 2 ALg-517]

X2 79E ALl HTTPAOIA A& 7Pt Thyste Ao] o4 a4
H, 0hE B2, Hek e Aol HIMLE BAA7] g )04 F4HE
S 595 479 BAE B AL oA oFf AeiA) gt

QoA dlol8 & n&d o T 714 g4 o] @ol AH8-Ar}. XML(“eXtensible
Markup Language”)-2 Q@ &l 7|7t A} &5 0] A g1 Z4]-F 2] (document-style)
o8& nest=d 7}F Adsitt. 941, FJLE T2 tE Yi FR
S xzdoz A= wss g, JSON(JavaScript Object Notation, www .
json.org)& ALg@Th 5 744 FAe] thol B ArniE Fo|tt.

Al 138 XML(eXtensible Markup Language)

XML-2 HTML3} of-¢- §-AFstA] gt XMLo] £ HTMLET 7235 9]t}
o]7] XML &4 4Eo] it

<person>
<name>Chuck</name>
<phone type="intl">
+1 734 303 4456
</phone>
<email hide="yes"/>
</person>

FE XMLEAE UF FX(tree structure) 2 JZ}ol= A o] EJo] €t F
Aret person E] 17} 9131, phone Z& ohE H| 1= B 1 1 & 9] 2}&)(children)
rc2 534
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303 4456

‘+1734 J

A24d XMLz

The-2 XML S8t XMLAA dlold] 848 355 10T $-422
ol

import xml.etree.ElementTree as ET

data = """
<person>
<name>Chuck</name>
<phone type="intl">
+1 734 303 4456
</phone>
<email hide="yes"/>
</person>'""

tree = ET.fromstring(data)
print 'Name:',tree.find('name').text
print "Attr:',tree.find('email').get('hide'")

fromstringS 3&6to] XML 221 T3-S XML = E "1} (tree)’ 2 W3t
oh. XMLo| 272 2 5912 uf, XML A do|e] JRE2-2 35317] a4
I &SI W& EJ} ddol 9t

find ¥4 XML Y55 oA AT €19} v =& = E(node)S AA
gt Zt L EE HAE, £4(F, hide Z-2), 18| 11 "2} (child)” ke EZ 4
. 7 e EE e E 1520 ZAtho] | 4 9lth.

Name: Chuck
Attr: yes

ElementTreeZF-E XML T}A| S AFESH= AL A3 o] 9t} A7) oA 9] XML
o 9 TSR, AT XML BolA FH o] Bol 9, XML 78
o] ¢ufo]Z] ¢l ElementTreed AMESA XMLAA HlolHE S5 4

9let.

A3d LERES

%% XMLo| t4F . EE 71K 1 QJojA RE L EE A5t FIE e
Yo7t o T2 IHYA BE user L ES FI 2 HHESH
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import xml.etree.ElementTree as ET

input = "'’
<stuff>
<users>
<user x="2">
<id>001</id>
<name>Chuck</name>
</user>
<user x="T7">
<1d>009</id>
<name>Brent</name>
</user>
</users>
</stuff>'""'

stuff = ET.fromstring(input)
1st = stuff.findall('users/user')
print 'User count:', len(lst)

for item in lst:
print 'Name', item.find('name').text
print 'Id', item.find('id').text
print '"Attribute', item.get('x"')

findall W& E+= oo|A g AE 9] 619 UFEE 7}A 2. 2| AE&= XML 4
B A user FZE RFTTE 123l A, for FLE YA Z} user L E
S 3Ql5lal name, id HAE Q@ A9 user L EY A x A E S St

User count: 2
Name Chuck

Id 001
Attribute 2
Name Brent

Id 009
Attribute 7

Al 44 JSON(JavaScript Object Notation)

JSON P42 AuATYE Aojof| A AH3H = AF 9} vl d FAolH 972
ATt AR so| o] AuLAIYE o] AT E o)A A%} S AE
9] z}o]d F-F0] JSON F-Ef| FF-2 F3Urh. & A JSON ZHi o] # 9] xto]
IR ES =R L R B R b

371 23 XML ti=} -85 JSON2.=2 2%t A o] th-&9 Ut

{

"name" : "Chuck",
"phone" : {
Iltype" . llintl",

"number" : "+1 734 303 4456"
b
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"email" : {
"hide" : "yes"
}
}

WohR) Zoldo] F2atA L. RAZ XMLOAL "phone” B)Lo] “intl"Z-L
£ 27V % Itk JSON o A &) 7]-zk 0] (key-value pair)th. gt
XML “person” 8|13 At 31 9% 525 AER A= Sict

qukz o 2 JSON 27} XML Kt} Zhbsiet, 9jukstd, JSON o] XMLE ot
AL gFS B3517] & o]}, SEA|EE JSON o] g A g ¢} 2| AE 9] 2t
F v gHh=FAol Aot 181, AL RE T2 ¢dojr} mtold
A} B AE ] S5t RS 2L 9lo] A, JSON o] HPst=F T2 13
Aol o A HlolE] & n&st= v A v F4lo] At

XML of W34 Ath 2.2 G&817] vgol, JSON o] $4z2 19 7 A
BE do|8 g wshed] glo] A Ads glct.

A 538 JSON gA5}H7]

gAY AA)S} B AEE FTHTOZH JSONS gt o]¥ dA o] A,
user YAEE FHS=d|, Z user’} 7]-g = o] (key-value pair, =, €A 7))
o 24 S AE PAu 7} Slek.

e meaolA W json 2ol M2 S ALgste] JISONS THAs o]
olHE golert. o] AL F$ = XML Ho]H, A=t vl @3] RA|L. JSON
£ z2 9 Ars)A Ado] vl2] JAEE FHAQ T, AAET} AT, 7}
AR 713 o] AL T3 Yojok k. JSONL &Y Zrecga)sta
AT 26 © Aed @)l

import json

input = """
[
{ llidll . llOOlll,
"X" R "2",
"name" : "Chuck"

r

{ llid" . "009"’
IIXII . ll7|l,
"name" : "Chuck"
}

] T

info = json.loads (input)
print 'User count:', len(info)

for item in info:
print 'Name', item['name']
print 'Id', item['id']
print 'Attribute', item['x']
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JSONzZ} XML A H|o] €] § F&3H= =& H| WY, json.doads()-< 53 A]
mpo]d B AEE HE. for FIL2 wpo|W I AEE FI, B AE Y] Z
F52 ol A2 2 Z A8 gt B RS F2517] A5)|A] ool
Ae 2 AJAE AHE-RETE JSONS uHJSHE, v o] 8| H sho] i A9} 27}
. irghE glo| 71 93] v o] €| B spo] il A 0] 7] W&o, uHH
JSON- &-g51=1] JSON zto| B2 & A4 Do = gt

L2 E92 85t 371 XML ¥ 33t A

User count: 2
Name Chuck

Id 001
Attribute 2
Name Brent

Id 009
Attribute 7

bz o 2 QAju| o] 54 XMLO|A JSONL & A 7= 4 3ol
5ttt JSONo| =2 ojoA oju] Zkal Ql= Hlo|E|B A5 39
&t A F ol k35| v = 7] £l JISONS A8 wf u}4g35tal H o] €
FE5hs Z=71 95 skl A Aot sHA g XML ] JSON Kot FH
A7) A&F ol XML o] FH& 7HA = B2 §-8Z =219 2ot A 9
£ E0], iR 9= T2 A AL JSONETHE XMLE AHg35te] Yy oz
BAE AR

Al 6 @ API(Application Program Interfaces, -8 X2 7]
A e H o)

oA HTTPE A}§:5ho] $-§ L2 T371e] do|el& RFE 4 QI S5k E
3, XML 52 JSONE A-gste] $4T2 TN B doleg 72
e 5 9 PUS S5F

oS @A= A7) s 71 S A5t -8 = 117 7ho] A 9 (contract)”
2 Aostal EA ST SR I-0)- 3-8 T2 150 Aok ot Uyt
g2 API €8 =273 QlE o] A(Application Program Interface) T}.
APIE AT o, gutZ oz st 2 80| g 3§ R 1Y A AL
|8 5 J=7Hs e Al A JEES AT B9, o2 2 54 0] AH| A
A5t AHEE o] A|AOkSH= APL(F, "3”) & Al A gt}

2 T2 AN A AFEH = Adro] FTLS Ed5te] =203 752 E
S of], o]2]3t /TH-& SOA, Service-Oriented Architecture(A]8]A Z|gF o}
7€) A2t RE20). SOA 7T 42 A¥tAQl 3§ T2 1o g 3§
T2 O AE|AE ASSHE Aot W R, SOA7L obd 4] 2 §-8
20| shte] 5PH 8 2o FHo e HE IEE HA
S,

4 AH8E 1) SOA AL Ho] Zot & 4 itk YALIE ShtS FEAA
a7 %, Td, A5AE Od Ao|Ed]A dotu gt sFA HolHL
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EZ F3A AR A EH o] QA gt Ao FFA AFEHE S AFH
St AlokS Wo] o f|o|E & 7}A A AHSAA] HoET) FFAL A EE
SA AR 3 ° Aok FOE 3, FFA AIC|EoA T E A AE] 9]
EoE GHHIAE B A A oS gt A A AP (transaction)S $4= 5}
17t AAE APE o, o2 AFEHIL T2 A A0 5] A2 gt

sy
oflof Aju|A

API

AH2 A ol A A B A glek (1) B4 & skt dlole gt 4%
gt olFoE S ook A7 g 5 BL B9 WS Fasith )
dlo] 2827 dlo| 8 Abgel e 75 Ak o] AT AL, SOA A
SHEFE ISAANEH 07F T UID AAN AFHA SASILk

SSZE 0] 149 o] 87Hs APIE AHlA JgE ThE o, YAH| &
(web services)g}al HL 2},

A78 FZF AIAY YA H A (Google Geocoding Web
Service)

F2o| AAH oz 75T 8% A AR ol eHo] AS 71} o] 83 5
97 Sh EF & WA A7} 91Tk “Ann Arbor, MI” Z-& 22| A4 EAES
Ao5g APL o] Yom, 74 Bxdo] olnjst Az A] 9IX% 2H Fa
APAE ARE UE AAS a4 A5 AT et

A 02T Au|2E R2AT G| ATE ] oI, YA $$T2 Y
o APIE FAT ALST 1 YUk SHAT, A% 4R 4434 A A
o 97918 AISh AL dolel7} 9lehd, 2 APIE AF8-5to] Hlo|elE
2B Feskeds gttt

72 A9 TYAPI L R APIE AL o], A A1 o A HE E5

oF G}, LR} B2 AFEO] AlH A8 W8 e HE, 72L BE AN AE F
golAL], A B =] 4~ Ik (When you are using a free API like Google’s
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geocoding API, you need to be respectful in your use of these resources. If too
many people abuse the service, Google might drop or significantly curtail its free
service.

A 20 e A AA G ATL Lot EAE AET 5 AT, FH 24
B¢ Ao oh& URLE A4 HI2ERA & 4 ek

http://maps.googleapis.com/maps/api/geocode/json?
sensor=false&address=Ann+Arbor$%$2C+MI

Qa9 7o o] Hol, URLE Bol i URLIA RE 9L AAH
£ gelstA| L.

&8 e 8¢ Z2 it A8AYL A BEAGS gEsta 72 A
Q7Y APIZ $%310] HigHs JSONO| A J RS 223,

import urllib
import json

serviceurl = 'http://maps.googleapis.com/maps/api/geocode/json?"

while True:
address = raw_input ('Enter location: ')
if len(address) < 1 : break

url = serviceurl + urllib.urlencode({'sensor':'false',
'address': address})

print 'Retrieving', url

uh = urllib.urlopen (url)

data = uh.read()

print 'Retrieved', len(data), 'characters'

try: js = json.loads(str(data))
except: js = None

if 'status' not in js or js['status'] != 'OK':
print '==== Failure To Retrieve ===='
print data
continue

print Jjson.dumps(js, indent=4)

lat = js["results"][0] ["geometry"]["location"]["lat"]
Ing = js["results"][0] ["geometry"]["location"] ["1lng"]
print 'lat',lat,'lng',lng

location = js['results'][0]['formatted_address']
print location

mzade] AR A4 BAGL Witk A8 A799 oA 94
2 AMEAGL WFste] URLS BT 123 LA urllib AH-§8te] 72
29 59 APIO|A G AES 7HA2ch. 148 o] A9 gel, WaslL do]
it ASE AESeE 72 A el 438 A8 do|el o] utet e,

JSON H|o|E] & 7} @ |, json 2to| B2 2| = u}4J5ty AFe2 Ho|H7} &
HrE 2] gQlste B7HA] ARAE AR Fo| A 5= PR E ST
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Z20 E98% = 53 20 (22 JSON &3] 2 o3 o & A4A|Jr}.)

$ python geojson.py
Enter location: Ann Arbor, MI
Retrieving http://maps.googleapis.com/maps/api/
geocode/json?sensor=falsesaddress=Ann+Arbor%$2C+MI
Retrieved 1669 characters
{
"status": "OK",
"results": [
{
"geometry": {
"location_type": "APPROXIMATE",
"location": {
"lat": 42.2808256,
"Ing": -83.7430378
}
}I
"address_components": |
{
"long_name": "Ann Arbor",
"types": [
"locality",
"political"
]!
"short_name": "Ann Arbor"
}

1/
"formatted_address": "Ann Arbor, MI, USA",

"types": [
"locality",
"political"

]
}
lat 42.2808256 1lng -83.7430378
Ann Arbor, MI, USA
Enter location:

ket 12 X239 APIS] XML} JSONS Et A BT QA www.
py4inf.com/code/geojson.py, www.py4inf.com/code/geoxml.
PyS T2 EE Hoti7] vl

Al 84 HQII API AME

YA APIS 4431 FAAE AF) "APIZ|(APT key)7h ANHE 08
G o stk Au2 A GFNA 7k AuI2E Agstn gov 2 487
7t Aokt Abgoka Q8 A0 Pk AE APTAZAAE Au| 2] e
28 AgAot f2 Aol e 7R £ gtk 54 717 59 @ d
AGAZL G 5 G 2350 ol A Tt 3R £ ok
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Tl APIZ|E 9] S|W, APIE 3&3 1] POST Bjo|g]¢] J2.2 m3tal7
1} URL®)] w742 712 ZgtA| k.

T & Fed= dAE AL 234 At B3-S 3|4 F571< vd
NS5 AS5HE A A] FAOE HYLE g3t IS T4 A8|A
A8 4535 = AutA ¢l 7]4-& OAuthatal it http: //www. cauth.
net AO|EoJ X OAuth Z2 EFo dj5| o] -2 JHE 9hd 4 Qlo}.

ESIE APIL HAA 22 X YA Bol whet ESIE7H 2708 APISA API
£ ¥ 558 ujubr OAuth 152 7 X =2 APIS v QT T2 H AR
W] & OAuth 2to] 2227} go] k.

2 FAAE AT OHRAE R AFOIA OAuth FESE AS BH 5 9
Al = At 0] 7He et ol B g = BERAE i E 7 H R O
3ttt OAuth SIAFO] 0|4 ThFe OAuth 2ol Bal ] Y B2 SHa1d 4 9l
OS2 AME 12 73 0 2 www.pydinf. com/code Ao] E o A twurl.py, hid-
den.py, oauth.py, twitterl.py 1S Tt 2 & Wobx] HRH o EH o A%
e,

L2 I8S AH8SH7] SSiA ESE Aol Bastal, stojd FEE §8I
2oz QFsaL, 7], €%, EE, EE 4SE A7 dfof tr}. hidden.py

stel g MAste] 47 AL Thelo] AT WSo] AT,

def auth() :
return { "consumer_key" : "h7L...GNg",
"consumer_secret" : "dNK...7Q",
"token_key" : "101...GI",
"token_secret" : "HOyM...Bo" }

E 9" A H| A= & URLS AHS-5to] H23t.

https://api.twitter.com/1l.1/statuses/user_timeline.
json

SHA, BE HE Y HI}F 275, URLS 53 go] Heltt.

https://api.twitter.com/1.1/statuses/user_timeline.json?count=2
&oauth_version=1.0&ocauth_token=101...SGIl&screen_name=drchuck
&oauth_nonce=09239679&cauth_timestamp=1380395644
&oauth_signature=rLK...BoD&oauth_consumer_key=h7Lu...GNg
&oauth_signature_method=HMAC-SHAL

OAuth Het @ FAF-S 5517 o] F7Hd o vl ¥4 oulE &1
A5 &1z ek, OAuth FA| A E ¢fo] 7] gt

EfE =2 AP =2 T A A oauth.py, twurl.py 57| oo BE E9HS
#3531t} hidden.pyo] 42 & 7514 URLS twurl.augment() g0 5
R, 2fo|H 2] FE+= URLY| B a3t vl ¥E F71

twitterl.py T2 T2 £7 EE A2 BY2HAS 7HA 2HA JSON 4
A G E et 95t 449 A 250 A S
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import urllib
import twurl

TWITTER_URL='"https://api.twitter.com/1l.1/statuses/user_timeline.json’'

while True:

print "'

acct = raw_input ('Enter Twitter Account:')

if ( len(acct) < 1 ) : break

url = twurl.augment (TWITTER_URL,
{'screen_name': acct, 'count': '2'} )

print 'Retrieving', url

connection = urllib.urlopen (url)

data = connection.read()

print datal:250]

headers = connection.info().dict

# print headers

print 'Remaining', headers|['x-rate-limit-remaining"']

Z2I08S AYstd o5 RS S

Enter Twitter Account:drchuck

Retrieving https://api.twitter.com/1.1/
[{"created_at":"Sat Sep 28 17:30:25 +0000 2013","
id":384007200990982144,"id_str":"384007200990982144",
"text":"RT @fixpert: See how the Dutch handle traffic
intersections: http:\/\/t.co\/tIiVWtEhj4\n#brilliant™",
"source":"web", "truncated":false, "in_rep

Remaining 178

Enter Twitter Account:fixpert

Retrieving https://api.twitter.com/1.1/

[{"created_at":"Sat Sep 28 18:03:56 +0000 2013",
"id":384015634108919808,"1id_str":"384015634108919808",
"text":"3 months after my freak bocce ball accident,

my wedding ring fits again! :)\n\nhttps:\/\/t.co\/2XmHPx7kgX",
"source":"web", "truncated":false,

Remaining 177

Enter Twitter Account:

Wt g9lergl Hl ol ¥ ¢} 37 ESE = E3F HTTP §H dllt| o] 23 A3l
i ¢t 9el glo] g vtglsitt. £35] F ¢ o] ¢l x-rate-limit-remaining % H =
SOl A H|AE o]-f 2351 57| A7}A] duh} wre @8 3 & 9l7}35}
= 3EE ‘é‘-l- At API 235 vl & wjujrh G- A7 SojEe= AS
spele & 9k,

o= A A, AHEARS] ENE JF JHE 7HA 944 JSON xS 51 3
Fol gt AHE FE%ch 0} Fof] JSONS 714 ohA, &6 §2 &g
FE 0 goldE AA5] AHREY E20] HES X 4R 5427
»H 7|E& &9 (pretty-print)’-& it}

import urllib
import twurl
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import json
TWITTER_URL = 'https://api.twitter.com/1.1/friends/list.json’
while True:
print "'
acct = raw_input ('Enter Twitter Account:')
if ( len(acct) < 1 ) : break
url = twurl.augment (TWITTER_URL,
{'screen_name': acct, 'count': '5'} )
print 'Retrieving', url
connection = urllib.urlopen(url)
data = connection.read()
headers = connection.info().dict
print 'Remaining', headers|['x-rate-limit-remaining']
js = json.loads (data)
print json.dumps(js, indent=4)
for u in js['users']
print u['screen_name']
s = u['status']['text']
print ' ',s[:50]
JSON2 FHH ol 2 2EQ gAY FFol7] &, ¢ld s dAidat
for RUE 23N Ul AL ofe] F=Z wHEE dojE 22 FIE 4

ottt
m27% AR 8T 2ok (ol Ao HES PP dolE FBL

Enter Twitter Account:drchuck
Retrieving https://api.twitter.com/1.1/friends
Remaining 14
{
"next_cursor": 1444171224491980205,
"users": [
{
"id": 662433,
"followers_count": 28725,
"status": {
"text": "@jazzychad I just bought one .__.",
"created_at": "Fri Sep 20 08:36:34 +0000 2013",
"retweeted": false,

b

"location": "San Francisco, California",
"screen_name": "leahculver",
"name": "Leah Culver",

"id": 40426722,
"followers_count": 2635,
"status": {
"text": "RT @WSJ: Big employers like Google ...",
"created_at": "Sat Sep 28 19:36:37 +0000 2013",
b
"location": "Victoria Canada",

ey D)
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"screen_name": "_valeriei",
"name": "Valerie Irvine",
]I
"next_cursor_str": "1444171224491980205"
}
leahculver
@jazzychad I just bought one .__
_valeriei
RT @WSJ: Big employers like Google, AT&amp;T are h

ericbollens

RT @lukew: sneak peek: my LONG take on the good &a
halherzog

Learning Objects is 10. We had a cake with the LO,
scweeker

@DeviceLabDC love it! Now where so I get that "etc

Enter Twitter Account:

29 nkx kL drchuck ESIE AGCNA 7Pg B2 AT 59L for 2z = g
7 A7) 713 npA et e AR E 223t 9atE JSONo|E o] 87153 o
we ol8st Qlek. B, 219 222 1A F, 54 AR 9] “find the
friends”7} 917 7]7H5<F A9 7Hs @ Ehelatel Ao] Aot THE A
AFE =7 YL B 5 Yot

0|9} Z-2 Kt APIZIE 7t ESIE APIS AHEal T o= A 4502 EY)
& ALgat=R o] daiH EQES} Sngt AE ZHA St ALl SAS
3 QHAE A AL Beel A BF o2 dod ANS T4
£ g, 3h2o] Sugk APl 352 Hlo|HE &5k AEL AE 2ob
A 715 & SA 0] g

A9d {olH

API: 28 =2 730 9l€] 5 o] A(Application Program Interface) - 7 3-8 I
EIYAXZIE 7o) Fo2-g5t= Hd-S Foot= 38§ T2 19 719
A,

ElementTree: XMLY|0] €& m}4J5t=1] A}-8-5]= oo A Y o] B 2],

JSON: JavaScript Object Notation- o} AT E A (JavaScript Objects)
T2 7|5te 2 L2314 f|o] ¥ ut3 Y (markup)S 5]-8-5H= F 4.

REST: REpresentational State Transfer - HTTP T2 E 2.8 A}235}o] 24
=279 3ol A9o] AL ATIHE AT WAHL At

SOA: A H|A A3k o}7] "] A (Service Oriented Architecture) - -8 T2 72
o HEYIA dFE ARXIER 3L .

XML: 3% o3¢ ¢19](eXtensible Markup Language) - X35 ©] o] €] 2]
3 Y-S 5-85h= F4.
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Al 10 @ Exercises

Exercise 13.1 f|o|E|E 7[HA F B} 27} ZEE SHSIEE www.
pydinf. com/code/geojson py 22 www.pydinf. com/code/geoxml py= —,—
BSA Q. 05 A 7158 Fkstel 27k mET) glelete e ago] A%
A (traceback)o] AR AT = SHA| Q. T2 T o] AAF ZHE5HH, “Atlantic
Ocean™ S AME}T o]L I7lol| & &5} B 2| AL a e 4 9l=x] &l

ShAl &
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Al 14 7

t o] f H| o] A2} SQL(Structured
Query Language) A}-8-5}7]

A1E doleo|lAr} ErtQ?

o] EjH]| o] ~(database)= H| o] E] & A F5}7] 913t B o= X2 H s o).
729 Holgu o)A 7](key)2t Fh(value)E v P RITh= uloflA 54 Y
A A HAS. 71 2 Aol dolHH|o|AE dAI(Z2 GE 7
A7ga)ol AASAL QojA, T2l F7 Fo= FHIL AL AFEH. |
o|g o] 27} G+ AF i HFHIA, AFE 571973 (memory) 2719
A= 9Av R G4 o @2 JRE ARE 5 A

=AY A, dolE 0|2 ALE oIt QT | dlole A uf % wh
27 Yot A2AES A AFEH 52 FRO2 meA Zoj
% Q=2 Ho o] 20 Q1ElA(indexes) & F7FRet. HlolElMo]2 22 E
ol AUAE FEo 452 BB,

ThFe Z3 o B A & & B2 Hlo|gH| o] A A AR o] e o] AR H 1L
alt}. Oracle, MySQL, Microsoft SQL Server, PostgreSQL, SQLiteo] 7] 9]
Z3HE o] oA = SQLiteE FF A Ao E Aot} difshd u-¢ Lyt
2 Q1 glo|g o] Ao m}to] Mo o]u] YiFE]o] ¢17] jgolt}. § 82T
5o A HlolgHo]l A 7|5 A-F5t S SQLite7} THE -3 § X217 Y7
o g embedded) 5| == AA = Jo}. A & 0], THE B2 LT E g o] AFo]
a3 %0], go]o]E A Bt A SQLiteE A3ttt

http://sqlite.org/

o|¥l Fo|A 7|&st EQH Axtolrs] -8 x2 1Y A K u}5H(Infor-
matics)o]| 4] utE2]= 2E o o€ &} BA| o] SQLite7} A g5}t
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A2d dHolgH oA A

Ag dolgHo|AE B E AZr2 utz] AAZLE 5 A EE Ad Ax
& = 4] E (spreadsheet) 2 th= A o]t}. go] g H|o]| Ao A FQ H|o]g FZRXEL
H] o] E(tables), 3l (rows), and & (columns)o] Fc}.

E|o]E (Table) E|o] £ (Table)
Y (Row) = (Tuple)
™~ 2.3 ™~ 2.3
o (Column) 24 (Attribute)””

A9 Holeilol 29 1&H Ue ARG Fol, A, Ao AL A
(relation), 55-Z(tuple), and <4 (attribute) Z}Z} § 22 o 2 v Hc}. o] H &
A= 22 9 94 golg A8t

A 34 1}o]o]ZA o =& SQLite L] A]

SQLite Slojeluo]2 melo] Sl GlojElE Ther] AalH oliRdlH F2
mto]l AL HF2 SHAT, g WA ESA FE= o8 7153t SQLite
dlo] g H]o] A vjL A (SQLite Database Manager)2 &g] = mlo]o]ZA o=
2(add-on) LA E0 A B2 A 3% 5 Yo

https://addons.mozilla.org/en-us/firefox/addon/
sqglite—-manager/

Bt A E AHESIA A HolE2 A4S, HlolgE A4, BRSA gl
EH]o] 2 wo] o] tj5] e SQL A E AFT 4 Yot

oligt o)A dlolelo] A AL BAE Wl 2T 1) AEsHs g2
E BA7]9} fAtSIch BAE Shalo) sht 52w w25 nA s,
qrE BY7|oq B 9ol Wad £449L 51 god Ik HAE
nhelo] AT Aol B AL FF 7 dold L2 IAL A
St doleuolAR 44E V= AT Aol TR 7 2
& doleuo]x WA S BAA SBst, £ B AL wojdoz
4@ ol o Besht.

A4d deoleHlX HolE A3t
doleHlol 2t stold HAE S YAt 6 Yots] JoE 725
Lo 1

94402 sQLite: Foll A= E dloe PAlof tafal E B2
Tk, ol oA HlolE FAE dASH 2851 MySQL 22 g BAY

& Hols]

3
o] efH o] 2



4. dlolgH o)X E o5 B 5}7] 169

dlolHo] 2o do]Etabley AT u, A(column)®] PR 7} A(col
umn)o] Aot Hlole] G4 Apd] Holsfof At volHulo| L AXE
017t 2 9] Fole A& AN3HA =9, dole o] vt doje
AT ok ok e M BRA HAS AT S glck.

oh& urlo] A SQLiteo] A x| BEl= ThF dlo]e) G412 AR E 4 Yk
http://www.sqlite.org/datatypes.html

Aol Hole] 728 AHo] B Ao] ZHMaiA Hol A, e o
o|57} Hlolefuo] o] EslEet Hole o] BE A Bgshs el
it

dolel#o] 2 keIt sl o] 2o AL AL 7 Tracks o] &) HlolE
& AAsHE REL e 2

import sqglite3

conn = sglite3.connect ('music.sqglite3")
cur = conn.cursor ()

cur.execute ('DROP TABLE IF EXISTS Tracks ')
cur.execute ('CREATE TABLE Tracks (title TEXT, plays INTEGER) ')

conn.close()

HZE (connect) Q42 A YA ET music.sqlite3 TPo] AZH do]g
H]o] Ao A A (connection)” e}, mtgo] EA|5HA] oW, A5 AAJHL)
912 (connection)”’o]gt1 F 2= o] f+= Hu 2 glogH|o] AV} SEIZ T3]
o] A== AR RE Held dolgH|o]A X B](database server)’o] A
A7) fEolct. AF 7Faet A mtd o] F9o glojg o] A7t 2 mtd
FE 2 mto|W I & upArtA 2 Fde f P ]9 9t

8 2k 519 @S (file handle) A o] elH o] A0 Xl welo] At
& 59517] 9314 A A (cursor)2 AHEFT}. cursor () B TEFHE AL Y
Moz YAE e ohE 1 open () & TETHE AT AYHOZ W 44

s}t

EEEE RS
slect
insert ———| 7

create

SEED L
E= A

AN7E BB E Y, execute () HIZES A5t Hlo|E o]~ Zd 20 HY

o] 4BE T 4 Ytk
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dolEulol A GRoll SEE oz EAN. Bl dolHulo] A AolS o}
SO A2 TOE E}*E t‘""]ﬁ“ﬂ"]i HA Aol A EF3}H= YT}
glo]gH|o] A ¢10]E SQL(Structured Query Language 733 2 9] ¢lo))&2

H=
T

http://en.wikipedia.org/wiki/SQL

471 AACIA, doleilol 2ol FA9) SQL FYoIE At BeH o
doleuo]x 7Yt thEAZ Bo|Fe}. HlolBF ot Ao BAAT AH4

A7k 2715 WOl REL SRR Bk,

A SQL Yol ghof A githA dlo]g o] Ao A Tracks HOl&& *‘74]

gt 5L T2 T8-S APFPA 2F §lo] FHEFH O 2 Tracks HOlE

ot E 5= Wil ol ot DroP TABLE P 0] H| o] EH| o] & H|o] = & EIIO]%

2= ARE A5 Fogtt]. (F, " AP A (undo)’7} glt}.)

cur.execute ("DROP TABLE IF EXISTS Tracks ')

THA Y ol=title BAY A plays A4 €& 71 Trackso2 P

H Ho]B-& Attt

cur.execute ('CREATE TABLE Tracks (title TEXT, plays INTEGER)')

O|A| Trackso 2 HYHH HolE2S FAZHA oY, SQL INSERT F4HE F3 H]

o] &9 t1l°lE1 € 92 & 4. gA] A, HloJguojAo] @At FHA

<cursor Ao Z‘r‘ﬁ N AZretet. a3l YA AXE AHESIA SQL HH
e}E}.

SQL INSERT FFol= ol Ho| B2 AHSE A E44Th 22| YA (title,
plays) EFE WE ZE} go]E A= Pl A7E varves HE|A 4l

7 BE Bo ue 4 gol coove( T2 THA AAR2 T
My Way', 15 ) 2 PAE AL B8] 54 R BLE (2, )2 B
g,

import sqglite3

conn = sglite3.connect ('music.sqglite3")
cur = conn.cursor ()

cur.execute ('INSERT INTO Tracks (title, plays) VALUES ( 2, 2 )',
( '"Thunderstruck', 20 ) )

cur.execute ('INSERT INTO Tracks (title, plays) VALUES ( 2, 2 )',
('My Way', 15) )

conn.commit ()

print 'Tracks:'
cur.execute ('SELECT title, plays FROM Tracks')
for row in cur :

print row

cur.execute ('DELETE FROM Tracks WHERE plays < 100')
conn.commit ()
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cur.close()

AA Holgo F7] 4 &Y (INSERT) S} comnit () PO E AME-5tH ©

ol |7} dolelmlo] o] AFEES Hrt.

Tracks
Thunderstruck 20
My Way ‘ 15

a9 a1 YA, sELECT H o1& AMgote] Ho| 59 g A AUt S E
gt sELECT PP ol A HIOJEE o] & (title, plays)lA], o] H]|o]
BTrackso| A & 7FA&A] PAIRI) SELECT BB FFT T, AAE=
forf WHE-S £P5t= A} 2k a284S §194, AA7F seLecT B ES
3 o dojgHo]AoA BE Ho[HE ¢A] ot Al forFolA 3
< YRS A 7HA 5 o] L Alof%t Hlo] €& ¢loj2 .

273 AgAaE: e 2t

Tracks:
(u'Thunderstruck', 20)
(u'My Way', 15)

for FX7} P& FAE Yoot 242t P2 titleR HAAA FEplaysE
FHA FE 2= ol FEo|h. title EALH o] w2 ATt AA51A]
utet g 2442 e 2271 obd td=ol & AR 4= e fU 2 E(Uni-
code) 244-& Ue = Aot

n 233 upA|gte] SQL PH o & AP AHEA FFH ARG JS 1%
AMA| (DELETE) 7] &0 =2 334 vHES A APT 4= Qlot. AXA| (DELETE)
H P o] WHERE B2 ALE5to] A8 2AS AT 4= Q). uetA] HF R
ZAE FE3H= Pt YFES H-g30. o]H A A 7]F0] RE P9
Z-g= o] o] 2 ofF AX A At uetd T2 RS JIEH o2 AP
4 ok APA| (DELETE) B A PG F9 comnit () & T&5}Ho] o] o] €l H| o] Ao A
Holg & ¢35 AR

Al 52 SQL(Structured Query Language) Q °F

A27HA], ool A A S F3 4 SQL(Structured Query Language)2 A-8-3
,SQL FF ool tg 7128 hglck. oWl Fol 4 SQL olE B SQL
8 98 ann.

dqigs] @2 dHolgHols A7t EASH] "o TP FAR
SQL(Structured Query Language)o] B35 Qlct. 184, o= 4171 A
arat doleluol2 A2 d Aolo] SRR A0 2 ARUACLA F5st,
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A dolgulo| 2t HolE, #3t 9= YD} Alcolumn) S T 0
2 HAE, 24, 52 U 423 L 2tk Hol2e AT o), 99§
AEFE A 3@

CREATE TABLE Tracks (title TEXT, plays INTEGER)

go] 5o B A A5t7] $151A SQL 1NSERT H o] & A&-gtrt
INSERT INTO Tracks (title, plays) VALUES ('My Way', 15)
INSERT 232 H|o|& o] 52 F7|&r}. 121 YA =g P $314 5=

d/dE G AEES YAttt 181 YA 719 vaLveset Zt UE W= Jgs)
c#s ¥t

SQL sELECT FH ol dlo|gH|o] 204 Pt & 714 7] 913 A=At
SELECT WP EL 714 0 17} 51 P} wHERED L AR5t o» P& 714
27 A3 @t A9 A O = ORDER BY A-S 0]-§ot] WIgE = P IS
= It

SELECT * FROM Tracks WHERE title = 'My Way'

= AF8-5to] wHERE Fof| Wi S = 2 PO RE E& HoHH 0|24 71A

5 F2 wto| W3 & SQL wHERE 2L 522 A|F35H7] YA F9
52| 713 g4 g 53] 7155 A3t} wHEREI| A QA EHE T2 =4
AXALE <, >, <=, >=, 1= 0|31, =3 EHA]S WASI=H] D, OR, 35 AHE

ot} o] Whaksl: o] Y 3 shto] et FIF $= ek

SELECT title,plays FROM Tracks ORDER BY title

P2 A As5E7] Y50 A4, SQL DELETE FAbo]| wHERE @ o] W Q 5}c}. WHERE A o]
oL P& AAEA AA3N)

DELETE FROM Tracks WHERE title = 'My Way'

oh33 Zo] SQL UPDATE £7-& A&l A HolE < 5t 0]/ 3 o] Q=
st o) ge] d-& A4l (upDaTE) & 4= Qlth.

UPDATE Tracks SET plays = 16 WHERE title = 'My Way'

UPDATE -2 HA] Ho]E& FA & 123 A, seT 7] Y& th3of §7
& WU S AE o ghs BAdT O 2 QARG e 2 7341 E Y5 wHEREE O]
A7t & vppATE B2 WHEREE A M E = BE P& FATT 5
2 YHoF wHEREE 0] 2| & Z] F LW, H o] & RE ol A Ll (uppaTE) &

k.

Y|7}4] 7] 2 SQL W E(INSERT, SELECT, UPDATE, DELETE) H|o|g]
£ QRS G4 BElSH=d Do 71 2FQ 47H4] FYL 7HsA ek
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A6E dolHuo|AS AT ESIH Auto]H (Spi-
dering)

opRFNA EA ARS ZASL dolHHo] A Pt AT Avto]
oY 2O AFFUT 7 L2 TH2 IFY of o> FAL. o
280 ESIH AF F&o] AiE FEZ UE B doEE FH LAY B
Az Z2THE AYH] AL

do] Azpole g T2 adf0] 7HA = EAA T st FF 32HAY A9
H AAZE Fart A Aol o|2 A= AT7HA] 7HA2 HolHE
As & JrtE Aol HloH 7hA 2712 A& A A 34 T Al FstaL
AAE gt IHA w018 S 7HA L ASHd dtith. T2 ol RFos
HHZAS +AFA FDE ZAATE Al 7HH 2= A Y-S R ed d.

ZTe ¢ Ate] ESIH A7 4 ARE HAE AN ARt 19
I, A7 HAEES SR, FFo| AL 5 YES AT AA4L dolHu]o]
2o FAAG & Ao ESIH D72 A2 Fol, Fo|HHo] A2 Fels)
1 A7) A7 FPL 7HALTh o AL WA 0 2 Safsha, gEekA)
(unvisited)” 72 Aesti, 079 P AES 7HALc) 190 5 FES
A BA F2ENA BA e ATE FoHde)

0] 7] Iz (popularity)’S 2SI E d|o]gu]o] o] EA ALE dup} 2HF
S=AE 7159

T QAR B AES ARFO A, T2 AL AHAKE TL IPA gL
A, 183 Ago] ARH F=rlA Fo|Huo] 2ol 4 duht A7 LAl
whe} et wE T2 AS WREAY oA A2 4 et

m2 o] O BRIk ESIE APIS A3 A9 &4 AN AL
S F)wstel 4= et

=0 EQIH Anfo|f g $EL2 I £AAFET.

import urllib
import twurl
import json
import sqglite3

TWITTER_URL = 'https://api.twitter.com/1.1/friends/list.json’

conn = sqlite3.connect ('spider.sqlite3")
cur = conn.cursor ()

cur.execute ("""
CREATE TABLE IF NOT EXISTS Twitter
(name TEXT, retrieved INTEGER, friends INTEGER)''"')

while True:
acct = raw_input ('Enter a Twitter account, or quit: ')
if ( acct == 'quit' ) : break
if ( len(acct) < 1) :
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cur.execute ('SELECT name FROM Twitter WHERE retrieved = 0 LIMIT 1')
try:

acct = cur.fetchone () [0]
except:

print 'No unretrieved Twitter accounts found'

continue

url = twurl.augment (TWITTER_URL,
{'screen_name': acct, 'count': '20'} )
print 'Retrieving', url
connection = urllib.urlopen (url)
data = connection.read()
headers = connection.info().dict
# print 'Remaining', headers['x-rate-limit-remaining']
js = json.loads (data)
# print json.dumps(js, indent=4)

cur.execute ('UPDATE Twitter SET retrieved=1 WHERE name = ?', (acct, )

countnew = 0
countold = 0
for u in js['users'] :
friend = u['screen_name']
print friend
cur.execute ('SELECT friends FROM Twitter WHERE name = ? LIMIT 1°',
(friend, ) )
try:
count = cur.fetchone () [0]
cur.execute ('UPDATE Twitter SET friends = ? WHERE name = ?',
(count+1, friend) )
countold = countold + 1
except:
cur.execute ('''INSERT INTO Twitter (name, retrieved, friends)
VALUES ( ?, 0, 1 )''', ( friend, ) )
countnew = countnew + 1
print 'New accounts="',countnew, ' revisited=',countold
conn.commit ()

cur.close ()

HloJEjHlo] A spider.sqlite3 TS| ZFEo] ot HolE o]F2
Twitterth Twitter HO]E2 AF ol & 4, AR I+ FHE 71A
A o8 Yetdi= @, 223 Aol duht gol 5 7H(riended)”
HA=7t Heid= 4= AU

Z=279] ]}l FZAA, A7 ENH AH o] S HHSAUY ==Y
oA U477l S8 »E 71 (quit)”E =2t A-§A7E EQE ARS 4=t
H, AT 2EG FEHI PR T 7HA 2 o} Wof v o ¥ o] ~of]| EA5LA] g
tlo] e o] 2o I T2 F77h. ghef J 47t o] n] 2| AE9| EARTH, o
EH|o]A PO 2 friends HEO]| F7}3H].

THof A2 AH7IE F2Y, ofF 7HH 7] ¢ v ENYE A o
SiA glolEdlo] A FRE Awdet. T AR Aot FH AHE 7HH e,
d|o] g H|o]| Aof| FI7}SFA L 7BAISEAL, friends count& F7}Sit).
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QT 2 ES HAARE YO W, MEE JSON B4 user FRE MRE
2 ZF AF8AHE] screen_nameg 7FA-2t} 12|l YA SELECT F& A5l
glo]g B o] A0] screen_nameo] AFEY=A], HIZEZL EASHH I+ =&
(friends)E &Qlgtr}.

countnew = 0
countold = 0
for u in js['users'] :
friend = u['screen_name']
print friend
cur.execute ('SELECT friends FROM Twitter WHERE name = ? LIMIT 1°',
(friend, ) )
try:
count = cur.fetchone () [0]
cur.execute ('UPDATE Twitter SET friends = ? WHERE name = ?',
(count+l, friend) )
countold = countold + 1
except:
cur.execute ("' "INSERT INTO Twitter (name, retrieved, friends)
VALUES ( 2, 0, 1 )''', ( friend, ) )
countnew = countnew + 1
print 'New accounts=',countnew,' revisited=',countold
conn.commit ()

FAM7t SELECT R 5F5HH P2 7[A 2t} forFo R U PSS S 4
QA gL, FA] spte] F(LIMIT 1)FHE 7FA L7 w20, SELECT A 2] Zatof| A
ARAG 7FA Q= fetchone () HMAEF AME-Rt fetchone ()2 AA} St
ol et ot P& FE(tuple) = ¥Hst7] g 2o, [0]-& AHEAA {E
ZHE AN ZH2 Fo] count WS @A AT £AE F3th

A o2 HolHE 71A W, SQL WHEREE-S 7}l UPDATEZZ AF-8-51

9] AR vf == Pof] A A] friends ol F7}Rth SQLI F7 9

#o] A& H(placeholder, 22 )7} 11, execute () 2] T wj/jHL7} B
Ztg o] SQL ¢te & x$hHd & 7 -84 FEo] At

ToF try B2 oA I EV} A5 51K b=}, o}u} & SELECT B9 WHERE name
= 2 AN WP == HIZETL Q7] Eoltt. LA, except EFA, SQL
INSERTE2 AF86} screen_nameS 7FAL ZHo] gl I £AE 0 o2
AR A AF9] screen_nameS H|o| &9 F713Ht.

Ag Z2a9S APstal ESEH AXRS Yohd, Zzao] o33t Zol
YAt

Enter a Twitter account, or quit: drchuck
Retrieving http://api.twitter.com/1.1/friends ...

1

[

B

New accounts= 20 revisited= 0
Enter a Twitter account, or quit: quit

m28e Ag.o2 Aol Blo|guo] AL Hle] Qlrh. spider. salites
xtelo] Blo]elo] A8 AL, Twitter o] Blo|B-g Z27}eeh 12w
1A A7 E9L A4 Lt Bolguo| A7} vl gl7] fEe] BRE 172 2
At
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o] | Qo A] spider.sqlite’ TAo] FSlo] Q=S Atn H 7] 954 7HeH
d| o] gl H| o] A~ H 5 (dumper)E Z}4J St

import sqlite3

conn = sqglite3.connect ('spider.sqlite3")
cur = conn.cursor ()
cur.execute ('SELECT * FROM Twitter')
count = 0
for row in cur :
print row
count = count + 1
print count, 'rows.'
cur.close()

A7l Z2 3P dolH|o] A5 G Tuitter Hlo]EO] BE P F& AH
St R£xg RE o o] S FE= EArh

G FAT ESIE Anto|HE A To o] T2 1AL A, £ A
Fi e Aok

(u'opencontent', 0, 1)
(u'lhawthorn', 0, 1)
(u'steve_coppin', 0, 1)
(u'davidkocher', 0, 1)
(u'hrheingold', 0, 1)

20 TOWS .

Z} screen_name®] O3] S B9 QIT}. screen_name E| O] €S 714 2 R SFolA
glojg o] Ao Q= BE AR 37} 3t #olrt.

o] Hlolemo] 27t ESIH AR [rchuck)o]q A7 FHE AL AL &
gt L2 1YL W2H 0 2 APSHA, th3 Zo] ESIE AFE A
g ilo] AH1E Eel " =2 g ohe AR D7 ARE 7HA0A St

Enter a Twitter account, or quit:

Retrieving http://api.twitter.com/1.1/friends ...
New accounts= 18 revisited= 2

Enter a Twitter account, or quit:

Retrieving http://api.twitter.com/1.1/friends ...
New accounts= 17 revisited= 3

Enter a Twitter account, or quit: quit

AE7E B U, EJEY AFL FAHA Ye o), e ZET} 5
Ak,

if ( len(acct) < 1) :
cur.execute ('SELECT name FROM Twitter WHERE retrieved = 0 LIMIT 1')
try:
acct = cur.fetchone() [0]
except:
print 'No unretrieved twitter accounts found'
continue
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SQL SELECTES A4 H AFAHLIMIT 1) o]SL 7IA L&} "AHEA}
£ 7HARE7P 9 g2 oA3s] 022 A =] ot try/except EF U5
fetchone () [0] HE-& AHE-51] 7FA 2 H O] H 9| A screen_nameS FE51H
7t &8 07 WARE Est THA] Bozith.

A2 A @2 screen_names FFHLE 7PH W, 53 2] Ho[HE 7t
A2tt.

url = twurl.augment (TWITTER_URL, {'screen_name': acct, 'count': '20"'} )
print 'Retrieving', url

connection = urllib.urlopen(url)

data = connection.read()

js = json.loads (data)

cur.execute ('UPDATE Twitter SET retrieved=1 WHERE name = ?', (acct, ) )

dlolEl S AZ2 02 7} QW UPDATER-S AHE5}o] o] AR ] AT 714 2.7
E A2 HE=A] B71517] YA retrieved Do 1 & EAZT) o]ZA Fo g
A Aoz FASG HolHE 1A A ¢ 33 EQE AT Y EYIAS
B gro s v 4 QA gt

AT Z2O9S APsH o5 FESHA g2 F79 I+ BRE 7HA LY
AlA FH AEE L2, AAZS Fsts Z2IHS Yo, th &
S gA g

(u'opencontent', 1, 1)
(u'lhawthorn', 1, 1)
(u'steve_coppin', 0, 1)
(u'davidkocher', 0, 1)
(u'hrheingold', 0, 1)
(u'cnxorg', 0, 2)
(u'knoop', 0, 1)
(u'kthanos', 0, 2)
(u'LectureTools', 0, 1)

55 rows.

lhawthorn¥} opencontent2 HHESE o]8 o] & 7|2 HE & 4 9t} cnxorg
3} kthanos AA-L o|u] &= 9] T2 Q(follower)7} Yt AL Al (drchuck,
opencontent, lhawthorn)Z 7}A€}A], € o] E-& 55 - o] A7 ).

i =2 7R APl A E 7|5 F5 ot} oS 2SR gE-e(d, o
AL steve_coppin) S A A, AL BEFE 7T, 7ML Ao =R
/7|5, steve_coppin Gt ZH2ZH-S dj o] g o o] A Eo] F7}51al g o] e H] o]
20] o]u] 7150 9 oW AT £AE 7411

L2779 go|g7t BF Ho[gH|o]X f Ao A H A, Avto|EPS

A 58 4 Qlek. Hlo]6] &4 glo] Pshwra ohA] A2 4 Yk
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A7HE oy RdY 7=

BA P dolgHo]A9] AFT AL thF H o5} Ho]E Aol TAE A
A% ) ot L2 I fo[HE ZANA thF "ol &3 F g ol& 71
PAE A5t A-E dol§ 2 (data modeling)o] 2t gie}. Ho]E JH
o} Hlo| & #AE B s= AA 241E dlolE R (data model)o] 2}l gt
go]E Rd(data modeling)2 FH| A 02 J1F 7|&o|of A o] A=
BAF dolg RE9] 7 7|23 Q1 /fdvtE A%t dojg mdPd
e FH AAT AR T FAAN Aste) & 5 et
http://en.wikipedia.org/wiki/Relational_model

EQH Axto|r] g2 o7 k3| g AR I 2] A
giilell, & #A G 2EE 7R 1A B Ao R Yot= BRE AFES
.

D5 2 Yot ARS 2ol 7HA AL Yoj A, EQIE] (Twitter) Ho]Eo] T
5] shte] dutS FUtA= SiEdE 4 gtk 1A IA+E Bor AT
% Qe A2 e Hlol2g AW chol s A7) Holge BAsHE
wAJo]et.

CREATE TABLE Pals (from_friend TEXT, to_friend TEXT)

drchuck@ BEYSHE AgHE vhEA vutch, bt 2L F49) B A
et

INSERT INTO Pals (from_friend,to_friend) VALUES ('drchuck', 'lhawthorn')

L
T
Z

archuck EQIH WEo|A AT 209 AeISHAA, "drchuck”& 3 vANS
2 7ML 207 AZEE AYAA doleHo| 2] FRHL g Aol

A4 Aot

BE214Y dlolg FE-2 dglo|gH|o|A A fSHdatabase normalization) = A}
| (berst practice) & 9|Wt5}A gHETE 7| 23 2 2 | o] gl H| o] A A1 8= H| 0]
ol Ao AR 3 o] FEHd AL S ARoHA g=ot. e e ol
golg 7t dasitd, 1 54 dlofe o tigt A 7] (key)E B 5tL, 1 71E
Arg-ste] AA dlo]g & Fx3

ARA, EADe] AFE TP t2T0] AFHE A5 Y A= ut
A e FHE AT o G A Aol vlmt FBeol 289} G2
o @A) uAetd, At el Azro] Iekx] BASA gtk SHA,
dolejuo] 2o gty el Abg ARt 1997 olyel Wzt Qleky, s
] 5088 25 o] AW Fasttt.

A A A A AHEH Twitter Ho]E th4lo] peopleR PFEH Ho]Bo] ES
A AL AL people H ol EL EQH AR Oig P AFH &7
715 A&sHe 571 A(column)o] Qlth. SQLite:= Hlojg @9 EXHS (=2 F
(INTEGER PRIMARY KEY)& 0|85} Ho]Eo] AU A2l P dafiA &5
H o & 71g+& F7lske 7150l AUt
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&3 2ol 3714 id @& 7Hd people HO| 22 AT & -

CREATE TABLE People
(id INTEGER PRIMARY KEY, name TEXT UNIQUE, retrieved INTEGER)

people HIO|E9] Z} oA I £AE ¢ ol fARASE YA 32 F
B5IAKR.1d 9 A2 FP O 2 INTEGER PRIMARY KEY AEiS o] 2 H L= onj=
o= &k, AR A S 2 Aol disiAl SQLite7t AHF o= ARt &
A} 718 g5t 2 5HA gt uniQue ] Y EE F7HA] SQLiteo]] name o]
U FE 7 T FS AASHA ZoHA ot

871 pals Ho|&-& A5k th A, "ol g o] Ao from_id, to_id F A4
ZA5d 48 A4 rollows Ho]E-S AAST) Follows HO]E-L from idi}
to_id2] 202 ElojBo] S AIFE 7HAh (=, FEH L
A 4 i)
CREATE TABLE Follows

(from_id INTEGER, to_id INTEGER, UNIQUE (from_id, to_id) )

Ho] & uNTQUEE-E F71etthE Yul= R EE AU o HlolgH o] A
Al ZAokst= 113 FdE A ESHE Aot A o A, 22
Agol "elotA o]z et 132 A et o] e 13 JA2 A5 WA SH
s F=8 342 7HasHA Bt

HZA O Follows Ho]E-S AT o, A (relationship)”’S & €25}
% Apro] ThE AHRES "HE S follow) "33 0|21 () AkeFe] AAFo] 17,
(b) TAS TFF ol e =& 225 B o] T

opencontent
lhawthorn

R
steve_coppin

People

Follows

drchuck
opencontent

Ihawthorn
steve_coppin

A8E HF HolE= 7 Z2HY

Hlo]& S0, F7](primary key)% &4 AW A2 715 A85te] EQIE &
ttolo X2 1S b A4k S-S A2 WA T2 ek
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import urllib
import twurl
import Jjson
import sqglite3

TWITTER_URL = 'https://api.twitter.com/1.1/friends/list.json’

conn = sqglite3.connect ('friends.sqglitesqglite3")
cur = conn.cursor ()

cur.execute ('''CREATE TABLE IF NOT EXISTS People
(id INTEGER PRIMARY KEY, name TEXT UNIQUE, retrieved INTEGER)''")
cur.execute('''CREATE TABLE IF NOT EXISTS Follows

(from_id INTEGER, to_id INTEGER, UNIQUE(from_id, to_id))''"')

while True:
acct = raw_input ('Enter a Twitter account, or quit: ')

if ( acct == 'quit' ) : break
if ( len(acct) < 1)
cur.execute('''SELECT id, name FROM People
WHERE retrieved = 0 LIMIT 1''")
try:
(id, acct) = cur.fetchone()
except:
print 'No unretrieved Twitter accounts found'
continue
else:
cur.execute ('SELECT id FROM People WHERE name = ? LIMIT 1°',
(acct, ) )
try:
id = cur.fetchone () [0]
except:
cur.execute (' ''INSERT OR IGNORE INTO People (name, retrieved)
VALUES ( 2, 0)'"'', ( acct, ) )

conn.commit ()

if cur.rowcount != 1
print 'Error inserting account:',acct
continue

id = cur.lastrowid

url = twurl.augment (TWITTER_URL,
{'screen_name': acct, 'count': '20'} )
print 'Retrieving account', acct
connection = urllib.urlopen (url)
data = connection.read()
headers = connection.info().dict
print 'Remaining', headers|['x-rate-limit-remaining']

js = json.loads (data)
# print json.dumps(js, indent=4)

cur.execute ('UPDATE People SET retrieved=1 WHERE name = ?', (acct, )

countnew = 0

Il
o

countold
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for u in js['users'] :
friend = u['screen_name']
print friend
cur.execute ('SELECT id FROM People WHERE name = ? LIMIT 1°',
(friend, ) )
try:
friend_id = cur.fetchone() [0]
countold = countold + 1
except:
cur.execute(''"'INSERT OR IGNORE INTO People (name, retrieved)
VALUES ( 2, 0)'"'', ( friend, ) )
conn.commit ()
if cur.rowcount != 1 :
print 'Error inserting account:',friend
continue
friend_id = cur.lastrowid
countnew = countnew + 1
cur.execute ("' "INSERT OR IGNORE INTO Follows (from_id, to_id)
VALUES (2, ?)''', (id, friend_id) )
print 'New accounts=',countnew,' revisited=',countold
conn.commit ()

cur.close()

=2 390] the 23] BAITk AW, Holdg AP Aol 34 7]
£ ALgolE ME 2 HolZT /R He NS o8 Pt

. 7| (primary key)9} A oF A& 71 H ol &S B4t

2. ARHE, A 012)o] that 2] 717t Ba s uf Aol gk id gol We
sttt At A1 7} ofn] people HlolEo] EAJH=A|o] ua, (1) eople
Hlo] o] AFehe oA 1 Abgol tig id gt 7L AL, () A
people Hlo|Bo] Z7kati A2 Z71H B id e ALt

3. "B S (follow)” BAE ol BL ekt

oI5 71718 A2 THE Aoltt.

8.1 dlolelHo]x o] o] AokAG

ol 728 AAE o, Holeulo| 2 A Ade] # 71 72 44T 4
o}, olei% 7L A2 FASIL FZH Fol €7} HolEo] Solrts A
whr}. Ho] & 44T :

A

cur.execute ('''CREATE TABLE IF NOT EXISTS People
(id INTEGER PRIMARY KEY, name TEXT UNIQUE, retrieved INTEGER)'''")
cur.execute('''CREATE TABLE IF NOT EXISTS Follows

(from_id INTEGER, to_id INTEGER, UNIQUE (from_id, to_id))''")

People H|0] B name ZFo] S (UNIQUE) TS e} Follows H|o|E
o 7t FolA T 27 FHE UL AR LERATE. st ol o] SAT
PAE F7Fote A 22 A5 o2t Al oF A= Sl A AR
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the ECIA oA AT FHL FAT 4 Yt

cur.execute('''INSERT OR IGNORE INTO People (name, retrieved)
VALUES ( 2, 0)'"'"'", ( friend, ) )

INSERT 2] OR IGNORE AL Z7}o|A ek EA INSERTZ} ”nameo] §&
(unique)3fjof g & QEHoHA| =W, dj o] el W o] A A ARI-2 INSERTE FA| &
t}. dlo| g H|o] & A oF At P E o 2 AMGS A F4717F 95 FEEHA
A ATt

np7lA 2, g == A6 59 rollowsBAIS T F761A] gt}

cur.execute (' ' "INSERT OR IGNORE INTO Follows
(from_id, to_id) VALUES (2, ?)''', (id, friend_id) )

ThA] @, Follows W] thel A BT -G ASkA-L S1ukshA H 1nseRT
NES BASES doleulo]2o] AAGTY.

8.2 FYIEE 7HHLAY A HSH]

A§A7 ESEH ARE 9T W, ok Aol EAVTHY, 1d 2 Folof
. woF people B0l ol AGo] EASA SHETHA, AT =S AL 41
98 Fol A 1a gk ojstof gt

o] AL ¢ UutAQl HHo, 7] T2 AN A FH FPEHQUh THA L
E Q€] JSON AtEZf (user) ke EOA screen_name FEF 1, I AR 9
idE o] E9A F=A| FEJ HojFE

Azto] Aol wet A o B-& Aol golgHol Ao EATE A 27 HE
ofl, SELECT#-& AH8-3] Al People B ET} EAoF=2] WA It}

try FE olH BE Ao AH 02 B FFAW?, retchone ()& A1l
AZES FHASHA, e RE0] HHA 8 AR 91019 T friend_ido] A%
g,

ook sELECTZF AWSHA, fetchone () [0] ZEX st Ao]B-L except
2502 o|fdr;

friend = u['screen_name']

cur.execute ('SELECT id FROM People WHERE name = ? LIMIT 1',
(friend, ) )

try:
friend_id = cur.fetchone () [0]
countold = countold + 1

except:
cur.execute (' ''INSERT OR IGNORE INTO People (name, retrieved)
VALUES ( ?, 0)''', ( friend, ) )
conn.commit ()
if cur.rowcount != 1 :
ZoJutd o 2 BEato] "urek mE Aol & HrhH" o 2 A ZbslH, T T W try/exceptsS T
a2 g
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print 'Error inserting account:',friend
continue

friend_id = cur.lastrowid

countnew = countnew + 1

except AEOA EUA HH, P& 2] ZaA B AAsioF eot= on)7t
Et} INSERT OR IGNOREES AFES|A Q75 151l dglo]g o] o] Aoz
73405171 AAA comnit ()& TETT) Hlo]EjHo| Ao A7]7t 3P Fo,
o} @2 o] FJFS WU=A FAsH7] Aal A cur. rowcount 2 It
o4 P2 Aot P, dFS T2 P9 At 1% =20, IAL
o2t

Aol (INSERT ) 0] AESIH, cur.lastrowidS AHHE I A2 HAH P2 id
Ao & gol dYg=HA=A & 5 At

8.3 A AHsH

EH AHg-Atel JSON Fo] gk 713tS EAEE, th3 I E& F 79 &
A& Follows H|o] &9 4¢5t= AL 7tds}ct.

cur.execute ('INSERT OR IGNORE INTO Follows (from_id, to_id) VALUES (2, ?2)',
(id, friend_id) )

EﬂolEiﬂﬂol* £ AAS 1 -5 (unique) 3t A FZE A} INSERTEO] OR IGNORE
F7I o =X folgHolA AA R AAE FH AYst= AS FAIESE
o} 74cﬂ _r“ELo}t}.

g0l Z=OH ME A A7) -

Enter a Twitter account, or quit:

No unretrieved Twitter accounts found

Enter a Twitter account, or quit: drchuck
Retrieving http://api.twitter.com/1.1/friends ...
New accounts= 20 revisited= 0

Enter a Twitter account, or quit:

Retrieving http://api.twitter.com/1.1/friends ...
New accounts= 17 revisited= 3

Enter a Twitter account, or quit:

Retrieving http://api.twitter.com/1.1/friends ...
New accounts= 17 revisited= 3

Enter a Twitter account, or quit: quit

archuck AR O AZHA, B2 AFHOR thg T AL A
A4 dlojelHo] o] Z7hait.

22 ng2 e £PS ATt Tof peopled} Follows Ho|Eo] A HIQ
goltt.

People:

(1, u'drchuck', 1)

(2, u'opencontent', 1)
(3, u'lhawthorn', 1)
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(4, u'steve_coppin', 0)
(5, u'davidkocher', 0)
55 rows.

Follows:

(1, 2)

People H|0]B 9] id, name, visited BEQ} Follows H|o| & & £ #A <At
£ & 4 Itk people HO[E A, AT A A8 FESHA, HolHE 7142
AL E 4 At Follows H ol &9 Ho|E & drchuck(AHgAF1)0] A A B
o B B Atztel ool A7-9-& Lhehiic. o] 2.2 FAgHd] dLstA 4.2
7tA kA A7 glo] ¥l 7t drchuckd] EQE F-E0]7] j&Zo|tt. Follows
HolEoA E6 B2 FS o, AH8A 2,3 E2 I ol ALE B S

At

A9d A FwHe 7

A7 HolEg tHE QA ool ¥ Akey)E AHgstel B A
Fote PA 02 dold BEL BYALT, 719 BAE P §oiS AR
107} glet. Quba] 0 2 doleluo] 2 RHdolH A7t 59 717t ALg Bk,

* =7 7](logical key)= "AA A0l P& 27| A A= 7]
th. diojg 2d A A, name WEE =8 7|th. AAEA ] A4
screen_name©]|1l, name WE S A25lo] T2 oA of2|H A&}
FS ZS 5 AUk =32 7190 ovigue AoF A F7Fsh= Aol 9n|
Att= AE FF ol5isHA ok =7 7= o1EA vPZ Aol A A=
Z=2] g2 7] g2, o] &9 T3 32 713 o5 Po] EAgTH=
AL oJu]7} gt

+ 27| (primary key) 474 0 2 o|eHlo] 24 A5 Y=L 274
o, Z2 18 Wl e deba o 2 ouj7} LT, B AR THE Hlol B
X Be AAE et ALk Hol 2o B 2 v, TR 0w £7|8
AL A WL T Ao 7P whaA P& Fe ol 271 353
olo1A, TS B AFEHE AAS S B3 vla T A 5
olek. ol #lo AL&H Holel Rlo|A id WE} 27]9] & o7} Het.

« 9% 7 (foreign key)s YHo= THE HolBo] AnE B F7]
2 AAAE 27 oldo] ALH dolg mael 9|3 o] Abd:

from_idth.

SHa, G4 91971 Qo) BEHe] AR i ol
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A 104 JOINS A}g-5Ho] Hlof¥ 714 2.7

dlole B3}t 722 w2, dlo[8E 719 g R7]2 ddd A9 Hol
EE WrolAl, HolE HolHE TAl &A7] 91514 seLecTE AT ot
At

SQL-2 JoINE & Al A H| o] &S ThA] A A7t} JoINE oA H|o] & Ato] 9]
P oA AFF EES Xl?é?lt}.

-2 Jonvd& 744 serct A o]t

SELECT * FROM Follows JOIN People
ON Follows.from_id = People.id WHERE People.id = 1

JOINEL Follows®} People HO| B A AEst= HEE LJeEPAT] onE-L o]
7 % Ho| 0] FAALAE tehlct. rolLowsol 4 2 HES T people
oA P& F7F5F=H|, Follows H|O]E9] from_id®} People H|0]E9] id gk
545}t

People Follows
[dneme ] [romia tod
1s.drchuck 1 -1 5

opencontent
2P ! >~1 3
3 lhawthorn 1 g 4
4 steve_coppin 0
from_id [to_id name

drchuck 1 —1 2 opencontent

drchuck 1—1 3 lhawthorn

drchuck 1—1 4 steve_coppin

JOIN Hi}=rpeople H o] E B EQ Follows H OB A W ==L EE 71X
| €}-3(meta-row)”’-2 A Sttt people HO]E id WEQ} Follows H|o]E
from_id Afo]e]| s} o] 9] wjF o] EAZTHH, JOINS 35t HoleE
SESIHA, o v == & ZHzto]| df 5 w el A g

o} glo|E ESg mg 8L 43} 435 3o go]gH|o] A QL d]o]
B & 74| 1 o-& I E7L A agieh

import sqglite3

conn = sqglite3.connect ('spider.sqglite3")
cur = conn.cursor ()

cur.execute ('SELECT * FROM People')
count = 0

print 'People:'

for row in cur :
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if count < 5: print row
count = count + 1
print count, 'rows.'

cur.execute ('SELECT * FROM Follows')
count = 0
print 'Follows:'
for row in cur :
if count < 5: print row
count = count + 1
print count, 'rows.'

cur.execute('''SELECT * FROM Follows JOIN People
ON Follows.from_id = People.id WHERE People.id = 2''")
count = 0

print 'Connections for id=2:'
for row in cur :
if count < 5: print row
count = count + 1
print count, 'rows.'

cur.close()

o] Tz WO peopleh Follows HlOJE-E WA Hel%1, §7] JOINE ]
olF YREE HojZ}.
CENECEEEE ]

python twjoin.py
People:

(1, u'drchuck', 1)

(2, u'opencontent', 1)
(3, u'lhawthorn', 1)
(4, u'steve_coppin', 0)
(5, u'davidkocher', 0)

55 rows.
Follows:
(1, 2)
(1, 3)
(1, 4)
(1, 5)
(1, 6)
60 rows.

Connections for id=2:

(2, 1, 1, u'drchuck', 1)

(2, 28, 28, u'cnxorg', 0)

(2, 30, 30, u'kthanos', 0)

(2, 102, 102, u'SomethingGirl', 0)
(2, 103, 103, u'ja_Pac', 0)

Peopled} Follows HO|E A ZHS & 4= 9laL, upA|g} o] HIF-L JjoIN
A& 7H4 sELECTR9] Hlt.
ulx]9} SELECTEof| A, “opencontent” (Z People.id=2)S L& 7}A AAH &

gt
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spA]e} sezecr “aleR-8) ZH2tol M A F @ Follovs HolEolA, 38
BE SHA -2 people HOlEA 7t FHA H(Follows.to_id)d}t
AAA A(people.id)2 joinH W el-G7 oA A HS E 4 Q).

A11d o

o[l 2> mHo] Mo A H o] o] A ARG 712 ¢l 2.9 HiF FYA o+
ot g0l & A7Fst7] AsiA mhold gAY =Y A Ql md B} djo] g ]
o|~E Argste] ZEE A5t Aol B BFsit. 1A, wrof g5t
s&Z2Io] Ao Hgo|HuolA qFS WAsHA] grtd =] |
ol o] A E AHEE ol Wt HolEH o] A7t B3] {8 AR () 2
glolE Ao A 22 Aol Ml Mol gol e S &2 A AT 1 (2)
dol87t Y& AA gAMud &2 4 glal tEFos JRE HAT o,
(3) 4 AP A o5 Y 717 w08 E BastaL, WAL, A 5|
o9 1 AP T2AAE ZH= F 9t

Be $82 T 8 TAGE 334717 JA B ol 7t do]
EHlo] A8 F5% 4 Slet. A, TR E Y BAL 2o ol A= o
£ glo|B7ke] o] AAH BAZ 87T HlolE Afo] AAL WE W), T
AFeizhe A\ Flolelulo| 0] AL 4 F AT 4 QU HlolEHo]x
A48} 72 2L Ho] FR 3tk HoleHo| 28 AT F2 5 A
23 dlo]8 o] ol B7] o], fole & AatH oz BdYsA m2 o]
7bssha w2 ARsA Bt Ao Fashtt.

A12d w7

SQLite Ho] gl H]o] 0] A Fst= xtold 2313 /IS uf shite] Ut
Q2 spol =2 T3-S APkl SQLite Hlo]E o]~ B A E T3
A A It Aot koA S A W= Z2H0] FgH o=
AE&H=AE FUE 5 A

SQLited| A F 20| FA|o UL Ho|HE AR 5HA] Z57] lZof 5
97} @ asitt. ol § Sof, Bek¢-A oA dlo|gH|o] A5 F1l glo|EH|o] 29
WS stal "AH(save) M ES FEA Y=thd, B A HolEHo]~
m}do] *e(lock)’ S 2, THE T2IH0] ffdof HIoks AL He=rt. &
g;}ﬁ}%"l FAAR o A5l Qe ool Tz o] mpdo] YT -

A2 Foleuol st AR gloiA stold AET} A A S EAS
HetEs stoldolq dolHulol 0] F2ate AEst7] Aol Holeuo] 2
B AS UL 5L File M]3 A2 Bebe A dojeuo]AE B
Aot
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A138 g0l

4 (attribute): FZ W5 3te] sht. £ guty oz »g», »A¢”, ">
2 49t}

Al kconstraint): do]elHo] 27t dlo 2o MLt ol F5-& BAITH
%) AT S Aol 5 G| S o A B g
S sok @k

A Acursor): #AE ALE3A dolelH] o] 20] 4 SQL FHolE 54
oleHlo|20) A HolEl S ALt AL EQT A2 L 9
o} el o] ool WS 2ot §Ataiet.

dlo] e ¥ o] A~ H 219 (database browser): T2 132 ZHA35HA] ¢kl A A
2o 2 folgHo|2d @AY Ho|HH | AE 2AT 5 e &
ZEo].

Q)% 7] (foreign key): TFZ H|o] & Q= Ao 7] & 7H7= =4 7]. F
7= o2 Hlo| B9 AFH PAtold FAE At

8 2A(index): E]o]E9] Fo] 712 j PR HASH= A& w=A 517] 13
A dlolgH| o] & A X E o] 7} A #5571 H o] E.

1=2] 7] (logical key): "S5 AA™7F 574 B9 ARE 27] PoAA AL
1 87 A HlolE ] A2, Al A8 FoE A HelE
g el 719 & FRA7E 5 Qo

%%i}(normalization): ojE gt Ho|H x FEo] gl T Hlojg Rd-S AA st
A. golgHo| A 7 Fae] dofe] Z FE JRE ARt 9 HIE
01%0}04 o2 XA Fxer

F7](primary key): T2 H|o|2]A Hlo]59 & B2 F=317] As|A 24 B
o dY=E =& 71. $F dol"HuolAe Yol A2 W 7€ A5
Adst=s 43 H AT

BA(relation): FET} £42 G Yt dolEHo]x E F9. Fr JutA
©.2 7E] o] B table)”0] 2T BT},

= (tuple): HloJEH|o] X Hlo]Eo] B FEF o= £4 Foot. T Axt
20 2 7Y (row)”o| k2L .




A 157
dlolE A|zts}

A 7714 o]l o] AAE staAIL, HolHE thF7] As|A oold, Y E
3, 223 golE o] A& o B A E-&5H=7te SRk

o|AFNA = Stad BFE ol 4ATN FEZETA AIJIE FAdste] H
ole] #a|¢} X35t & Aok AA ZAE dldst=d NRE 5 A= AE
FERE IR THAS AT & Yot

7§42 e ZIP FU2 FEH oA 22T ot 27 AR 45
& B3 Agar

A12d AR bole = 724 BZ5H]

T2 AE A LZF 2] 239 (geocoding) APIS A5 A AF-&A71 ¢

Wz
st o] F X2 FRE A5t 72 Ao g o] e & BA|GI

o]
%

i data ©2013 Google, INEGI, MapLink _ Tems of Use

AZsh7] oA T urlol A $-4 T2 19E e E gk,

www.py4inf.com/code/geodata.zip



190 Al 15 7. = ol A3}

AAY A AL 22 72 A2 79 AP D 2 AR5 Aol ek
L Rolet. e, B dlolel 7t Wb, ole 34, QXA AN Z2
A2 87 A0k DA, BAE T 9AR sl

AHA dA o] 4], where.data o} of] »Hd-E(survey)” H|o|€E W=t} 2t
EA QAL F2 A AP HE 2] 9} geodata.sqlite H] O] EjH] o] 2o 2%
gtk ZF ARgAE 8t YRl it A2 3 APIE AHg-5H7] A, §3
19 ahelo] HlolE7t YEAE el gsiA hera] Tk dojeHo]
2E 210 39 Hlo]E] 9] 24 4] (cache)’ A F& 54 FH T Hlo[H
deAE 720 23ehA FES wt.

geodata.sqlite I} A3 A AT o =X QA TEAAE APAIZFS 4~ o).
geoload.py X 2 13-8 A1305l}. geoload.py 2 13-2 where.datao]] 2 =
Q1S 91, Z} ERIE R HojgHo|A EAG-FE Fltet. Trek QX4 gt
dolel7} glthd, X233 APIE &5 A HlolE & 7}A ..l Hog oA
o A7ttt

k7o Hl o] €] 7} H| o] g | o] A0 o]u] EA T A2 I
A7} o5 Qo

Found in database Northeastern University

oME= A%

o

Found in database University of Hong Kong, ...
Found in database Technion

Found in database Viswakarma Institute, Pune, India
Found in database UMD

Found in database Tufts University

Resolving Monash University

Retrieving http://maps.googleapis.com/maps/api/
geocode/json?sensor=falsegaddress=Monash+University

Retrieved 2063 characters { "results" : [

{u'status': u'OK', u'results': ... }

Resolving Kokshetau Institute of Economics and Management

Retrieving http://maps.googleapis.com/maps/api/
geocode/json?sensor=falsesaddress=Kokshetau+Inst ...

Retrieved 1749 characters { "results" : [

{u'status': u'OK', u'results': ... }

A A 232 olu] glojgjHoj Ao glonz HHTk T2 72 71 e A
T AA JHE Fof 275ka YHE AL

geoload.py’= A= WA FAND 5 et AR vfuiet 4039 API
3% 948 AP 0 7H2E7F Ak wheredatao] 59709 Hlole] §
2o gltd, 32 A8 AS WA &S AL Folth. shAH, wof o g
dlolel 7t Sletd, BE 92 olelo] ffdt BE AR e 2 THE o
oElHlo| 25 WE7] AshH B AAA ol UFTAE BET

Ho]E|E geodata.sqlited]] ZA|5tH, geodump.py T2 TH-S A5t o]
& A3 4= ok =2 O30] gloJg o] A ¢lal YA, 9%, BEE
A P75 AuLA I Y I E 2 where.jsof] 2t}
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geodump.py X5 7] APAn= oS3 At}

Northeastern University, ... Boston, MA 02115, USA 42.3396998 -71.08975
Bradley University, 1501 ... Peoria, IL 61625, USA 40.6963857 -89.6160811

Technion, Viazman 87, Kesalsaba, 32000, Israel 32.7775 35.0216667
Monash University Clayton ... VIC 3800, Australia -37.9152113 145.134682
Kokshetau, Kazakhstan 53.2833333 69.3833333

12 records written to where.js
Open where.html to view the data in a browser

where.html 1912 HTMLE JHIAIPYEZ FAF 0 712 WS NZs}
gt} wherejsol 71g H4l dlolHE ¢olA NAFE dHloje|= AHg-gitt
where.js 7t 9242 o}-53 Zth

myData = [
[42.3396998,-71.08975, 'Northeastern Uni ... Boston, MA 02115'],
[40.6963857,-89.6160811, 'Bradley University, ... Peoria, IL 61625, USA'],

[32.7775,35.0216667, 'Technion, Viazman 87, Kesalsaba, 32000, Israel'],

1i

YAES PAES G G AMATYET AHATYE HJAE F5o]
LELES BEES BCRL EET R L EE DR LN

AAE 2] 914 BeYANA wherehtmlE At 7t @ VL 7 A7) 5
oA A 939 APIZL A7 A28 Ao el A whare 91718 e
o}. where.html 1l & 292 v o @ HOIHE & 4 giohd, AvtAIPEL
ueA LR 252 At

A24d YEHILZS 92 AFst

ol g8z IAo) A AN /)% YRE SPch WA Qo] YRBE A
sto| g st ol wo|77} 714 Wol AR AR SIsIA ZHere
72 wolx] B2 FTAEL ARF}. Antold P e P 27| A
AAA WA BAE X ATET). A|Zks} AEEL HET] 91514 D3 At
~A3FYE A7} 2ol B3 http: //d33s . org/S AHETTH

S aua:S o}8 urld A TS 2E dhol ¢S =1},

www.py4inf.com/code/pagerank.zip
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X i { ]
http uwwwn h k.t umj blog]
® \IZDI] OHK g-a-

rse
ﬂw-—r' |

A &= 13 (spider.py) QAIO|EE I-E(craw)stal Y 9| o] Z]E Fol
4] ©] o] &l H] o] 2 (spider.sqlite)o]| ‘g o] F|0]Z] ko] FAE 7] F3dt. AA= =
spider.sqlite I} Y42 A A 5} 11 spider.pyS A AAFGF O ZH T2 A|AE TFA] A
2 4 gt

Enter web url or enter: http://www.dr-chuck.com/

['http://www.dr-chuck.com"']

How many pages:2

1 http://www.dr-chuck.com/ 12

2 http://www.dr-chuck.com/csev-blog/ 57
How many pages:

AE AYPA3, FAAR|EE A EFA, A=A FAE 7HAKT Z2OdS
ALAHA S B2 QoA E L ESH T, dloj g o] 29 o]n] FF
g o] A A=A gt} AAFE o] 2297 T EF A Fe
#Ho|Z 2 o] FH A LA ZEFS AFd. 1A G452 2= spider.py
& AYste AL F7HHol g,

Enter web url or enter: http://www.dr-chuck.com/
["http://www.dr-chuck.com"']

How many pages:3

3 http://www.dr-chuck.com/csev-blog 57

4 http://www.dr-chuck.com/dr-chuck/resume/speaking.htm 1
5 http://www.dr-chuck.com/dr-chuck/resume/index.htm 13
How many pages:

22 olelo] 204 T A2 AH2 74D % ek B2 T3 A ol&
"webs”2h3 R} Axfolblt BE YNOIENH FEGA gE P2 5
2292 el F2Y ofS 4 Aol A& APt

spidersalite 39o] FoIE WE-e AHEIA o, chast Zol sp-
dump.py& A 33gtct.

(5, None, 1.0, 3, u'http://www.dr-chuck.com/csev-blog")

(3, None, 1.0, 4, u'http://www.dr-chuck.com/dr-chuck/resume/speaking.htm")
(1, None, 1.0, 2, u'http://www.dr-chuck.com/csev-blog/")

(1, None, 1.0, 5, u'http://www.dr-chuck.com/dr-chuck/resume/index.htm")

4
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A4 P2 4, 018 Aol B2, A3t MelA| B, HolA] id, Ho]A] urlg B
o Et}. spdump.py 2L 2T shte] 49 FAsk 9k Aol wE
HojZc},

| o] €] ¥ o] 2 0f] © 7} 9] H| 0] ] 7} IThH, sprank.py T2 13-& A P5}o] H o]
Ao B3t Ho]x| B2E APEct. oA Auht go] HojA] B R
4R At

How many iterations:2

1 0.546848992536

2 0.226714939664
[(1, 0.559), (2, 0.659), (3, 0.985), (4, 2.135), (5, 0.659)]

glolE o] A5 A FolA 0|2 P37} BAEHAEA Sl

, 0.985, 3, u'http://www.dr-chuck.com/csev-blog"')

, 2.135, 4, u'http://www.dr-chuck.com/dr-chuck/resume/speaking.htm")
, 0.659, 2, u'http://www.dr-chuck.com/csev-blog/")

, 0.659, 5, u'http://www.dr-chuck.com/dr-chuck/resume/index.htm")

5, 1.0
3, 1.0
1, 1.0
1, 1.0
sprank.py& ¥sh= HF APt AP wjojct H o]z P& P u s}t
sprank.py-= 2 353l 1A spider.py S & FT| W2 H 0|2 & AT}o|r
gt} 123 Y4A, sprank.pyS A5t Ho|X] P S A $H 5t
A% AN RtA 0 &2 FA o] A EJ 3} P T2 IHES APt

A= o) AE Al A3to|H FsHA] gL, H| o] 2] P2 A4S A& st A} gt
T, spreset.py& AH-8-5t3L LHA] sprank.pyE THA] A&t

How many iterations:50

1 0.546848992536

2 0.226714939664

3 0.0659516187242

4 0.0244199333

5 0.0102096489546

6 0.00610244329379

42 0.000109076928206

43 9.91987599002e-05

44 9.02151706798e-05

45 8.20451504471e-05

46 7.46150183837e-05

47 6.7857770908e-05

48 6.17124694224e-05

49 5.61236959327e-05

50 5.10410499467e-05
1

[(512, 0.0296), (1, 12.79), (2, 28.93), (3, 6.808), (4, 13.46)]

ol 2 L ES oA R, wo] njct Ho|x] F2 FF WSS
2ot 2700 MEYIE B 229 AolA A2 ol B2 ghe
WY ujniet 25T AT, AA BW WEE o] Wolx] Bk 4
Fetch prankpyg 85 ST AAAA Holx] B2 g SshA @
Ert.
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ol WLe] oA BA 249 oINS AZststaat Fehd, spjsonpy
2 Agste] Holelo]| A% 93 Y AcIH & 4 gl JSON FH o=
CF OEEEE BEEEE RERIESE t22)

Creating JSON output on spider.json...
How many nodes? 30
Open force.html in a browser to view the visualization

QB2}¢-A o force.html 2} A-S Fof F¢] HoJg] AHAE £ 4 ot =9}
B9 AF Folots HAET 4o LEE 2stA E & Y, 58
2 2994 =8 338" URLE 391 4+ ot

wHof O} S el el A YA St spison.pyg THA] Agstn Heks
A9 AZ D71 B A spiderjsono] A 22 Ho|E1E 74 2.

A3A AASHE dole A7s

A& o] A A7IA] 2]o] @ H A mbox-short.txtx} mbox.txt 1}l o] 1| 43
R Aot o|Al= AA¢-H Hlo|E 4 &S v GAZ 42

AR EF AEolA AASH o] HE 7HA. 2k L Azho] go] A,
7HA-L Folel @ 57t B, Ae A T, Be HAs Fu)st Wastt,
o1l FolA, 17N A g BT SEL2IAL AT A9 1GB
ENEEEE T EPECEEER

conversion

gradehook more
management server

ahnuts“e nssidnmem
adding problems

2
(]
[+
L] @
7]
1]

enel
Apybiu
Bumah

E - onss|
aseajel

10119

wi : e
guestions Update

24108341
unsal

i
=S
& Issues chat

integration production
test sites

uonsanb
apoa

e1s

create 5 2
: S = message

SE&EZEIHS T3 urlof| A o= =Rt
www.py4inf.com/code/gmane. zip

www . gmane . org®] £ & JA-¢-H HA A~ o8 E AHE-grt xax}_orrq
3ol tie B B Qe 2F P75 @A A5 gz, o F &4
Z2AEANE W-¢ 4717t = APIE §3 dlolg HZo dsiAE ui-¢
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442 e AR SR Aol O AL QAW, AgH o= A2
of 25t Y% ol 4] 1 B a g Yol FA7EE 2 Gt gmane
o] AHz 0] AL T oA FE .

http://gmane.org/export .php

AlH] 2 FZof A A& F7FotA @ &l 7|7k A Al Az £ 2 H= &Y
& 2ok 0 24 gmane.org H|oJE[E F YA YA AF&ol= A2 o> T2t
o} OE AFEAE PIoA] F & AH|2E 2-§01R] il AJH|AE B2 2] gof
TAl L.

o] L2 IWE AME-5Y] Sakai AA¢-H F4 Ho|E]E Auto|tFJ5HH, A9
1 GBS Hlo|H & A5t B AAA 34 AP sfoFget. ZIP 4=
1}<] j5 o] README.txto] o] @A &£ 9] Sakai A A}-$H 3 5 A(corpus)
E 228 4 Ao Ui AR E T Qiok. 284 gx] =21
2 APst7] oA 59 ¢ Anfo|E P S T o= gt o|u| AxjolEPH
ZH2E 22y, 1 29 HAIAE 71A 7] 9154 AutolH
TEAAE A A 5|of gt
A A= gmane A 4AE Auto|E Poh= Ao|t}. 7] URL-2 gmane.py o}
U3} Sakai /A2t 2| AES SIERY Hol QIth 7|2 urls HATOEN E
2 AZAE Autolt g & 4 ok 7] urlZ W7 5= 7-¢ content.sqlite
oS go] AA 1A 8.

gmane.py +91-& AU A4 Avpol e 24 A WAs| A 1
zo] §71] AAH WAZZ FHAA gmanee] A 25 ZaiA| Hi
A< Wt dolgujol2 RE Hlo|EE At Bastd AF FHstn
AA A GG, RE Ho| 8 S 71A o v B Azbo] A 4 ek T2AA of2iu
AR S Aol Wastt.

Sakai 7]|'&2} 2] AE 9| Q)= ulA] gl 57 WX A S 714 @ = T2 1% gmane.py
W LEELY

How many messages:10
http://download.gmane.org/gmane.comp.cms.sakai.devel/51410/51411 9460
nealcaidin@sakaifoundation.org 2013-04-05 re: [building ...
http://download.gmane.org/gmane.comp.cms.sakai.devel/51411/51412 3379
samuelgutierrezjimenez@gmail.com 2013-04-06 re: [building ...
http://download.gmane.org/gmane.comp.cms.sakai.devel/51412/51413 9903
dal@vt.edu 2013-04-05 [building sakai] melete 2.9 oracle ...
http://download.gmane.org/gmane.comp.cms.sakai.devel/51413/51414 349265
m.shedid@elraed-it.com 2013-04-07 [building sakai] ...
http://download.gmane.org/gmane.comp.cms.sakai.devel/51414/51415 3481
samuelgutierrezjimenez@gmail.com 2013-04-07 re: ...
http://download.gmane.org/gmane.comp.cms.sakai.devel/51415/51416 0

Does not start with From

ng 738 19 B o|u| Axlo|d 2] &= A WA 2] 7}A] content.sqlite2
ARG 1 HN AN A ATto|H & Xzt Yk HlAIA] £4E Azl
H3E Y7R AEstAY Z2RE FA 9 vAA7E 4= HolA o =g
wi7HA] 2utol e & A&t
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U] 2 gmane .org HAIXE GolH ALk ofiz BT WS AA
S}t ofrts BAE Flolch. grok Axfold7 W3 goluld WA A E W
Wl 5 SQLite U A E 1A T2 BE @& oz T4 goiH
idS 713 B F715te] gmane.py& AA ATt o9 FO2H Avfolr]
n2AAE AR A% ARG 5 Yok W AR E ched Z2A| R
A R AS,

BE WAXE Anto|HF5L1 content.sqlite T elo] WA He, 2 AE] w4
A7} 2112 o gmane.pyg A AZa|A A2& A2 @A Hek.

content.sqlite t|o]€] = Ado]g F4]o]1 H]GLH Q] Hojg RE-S 7HA
Qo gE5Eo] QA gt g o2 7P A g o= XA SQLite U L] A 7} con-
tent.sqlite 1t Y-S 2 AH H 1, Axlo|o| g T2 A A A ZAE OHIT 5
=S Beh. Al L2l Aol A Hlolelmlol 0] Aolg el AL FL
Azt opct.

EHA T2 AL gmodel.py T2 1H-& 235} = Ao|t}. content.sqlite 2 5
B /o154 e YE|olElE 9ol indexsalite }Ao] AZ5H 2 BeYE
g 4] d|o] €] & A3ttt index.sqlite Y-S content.sqlite BT} 108 o] A 3.7]
7t Ak, ot AlEio RE HAES Yo7 HRolch.

gmodel.py-S AP wjul}, index.sqliteS AFA|SHAL ThA] ATt A
de =y dolg Hu] Z2AAE o v = diAEsE A4S con-
tent.sqlite®] o1 o122 WA 5 YA Vet the-L gmodelpye MEZ
AJA R Aolnt. vl 2507 AAF-5-H v X 27} A 2] 2 wjojrt 9 2elS &9
314 A 1GB AZH dlolHE A5t S ARAFE AL 5 ek
Loaded allsenders 1588 and mapping 28 dns mapping 1

1 2005-12-08T23:34:30-06:00 ggolden22@mac.com

251 2005-12-22T10:03:20-08:00 tpamsler@ucdavis.edu

501 2006-01-12T11:17:34-05:00 lance@indiana.edu
751 2006-01-24T11:13:28-08:00 vrajgopalanfucmerced.edu

gmodel.py X2 1L B2 dlo]e] FH 242 A,

LrQl o] F°] .com, .org, .edu, .netd]] fFf A= 2 FA = ThE LHQl o] 52
3 GA =2 &gttt 1A si.umich.edu-2 umich.edu?] &1, caret.cam.ac.uk
2 cam.ac.uko] "t} B3 AALH FAE AFRAVL HA St 23 &2
@gmane.org F4= WA X ZHA o]d7} = AA HAAS-H F49} v A5}
o] A FAE W

arwhyte-63aXycvo3TyHXe+LvDLADg@public.gmane.org

content.sqlite H|o|E[H|o] A F AW H WA, T ¢l o] F3} AW F471 A|7F
o wet ¥R HE RS A5 A JASH FAE vP st HolEo]
A ek 1§ Eol, Sakai /|47 2| AE AR AA A Y-S vhgE] ot
g} Steve Githens= t}-& A2}9H F4E ARt}
s-githens@northwestern.edu

sgithens@cam.ac.uk
swgithen@mtu.edu
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content.sqlite®] o1 (Mapping) €0} o] F5-& £ F71514 gmodel.py
x2 I30] 37 F48 shbe Wt

s—-githens@northwestern.edu -> swgithen@mtu.edu
sgithens@cam.ac.uk -> swgithen@mtu.edu

t}3 DNS o] 5% 5luh2] DNS o] F2o 2 w3 st2{H DNSMapping o] E¢]
HIS 35S A4S 4 Ao o3 v g o] Sakai Hlo|g o F7HE .

iupui.edu -> indiana.edu
IPA, gt g ot dist w20 RE Aol A T H.

do]El & ujui}, gmodel.pyE WHEA 02 UYL Hole g EH] LS
A BHE7] 9154 & Z7Hk Ao] ThA AE, index.sqlited] Q182
| WA AW olE7t gIrk. A2 BAL 5] o] WAL ATt o]
SOEE SEEREE L e PR

A, Y A AR B ot Y B AW e Y
ol 2A oA P BE AR BL BT} E Fohui Aoltt. ghasicpy
2 AHgaA £ 5 Ak

How many to dump? 5
Loaded messages= 51330 subjects= 25033 senders= 1584

Top 5 Email list participants
steve.swinsburg@gmail.com 2657
azeckoski@unicon.net 1742
ieb@tfd.co.uk 1591
csev@Qumich.edu 1304
david.horwitz@uct.ac.za 1184

Top 5 Email list organizations
gmail.com 7339

umich.edu 6243

uct.ac.za 2451

indiana.edu 2258

unicon.net 2055

gmane.py©|t} -2 gmodel.py} H] 25} gbasic.pyo] dutit Ba] AYPE =
A FESHA 8. BT FYT Hole oA FYE 5FstA| L, ghasic.pyL in-
dex.sqlited] AFH 4FE 1 F3Hd dlolg & AMg-sttt. AT dlo]g 7t
god, $8 2 A3 Zo] oF-aA T2 AAE Jfdsh=d] A|7te] ¢zt
o A A5, gol8 & gAstaL A5 vl = B2 AZHS Aok £t

gword.py THlo] 5] 21919] Tho] W= 7keFs] AZshet 4 Slet.

Range of counts: 33229 129
Output written to gword.js

oWl F 29| At $AF Y= FeSEE A7) SIAA gwordhimE
AHg3te] A28 gword.js THU-& AT
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FHA A3} glinepyo = BYHTH A|7to] g 22E AA9H FojE
Attt

Loaded messages= 51330 subjects= 25033 senders= 1584

Top 10 Oranizations

['gmail.com', 'umich.edu', 'uct.ac.za', 'indiana.edu',
'unicon.net', 'tfd.co.uk', 'berkeley.edu', 'longsight.com',
'stanford.edu', 'ox.ac.uk']

Output written to gline.js

Z¥ 32 gline.htmS AH8-519] A1z}t gline.jsol] 2o X1t}

Sakai De Email Participation by Organizati

200 M umich.edu

W gmail.com
swinsborg.com

M cam.ac.uk

M uctacza

M indiana.edu

M unicon.net

M berkeley.edu

M longsight.com

150

" M stanford.edu
- W L M"\ \ \
f f\/ ‘
"l/'\ u \.n/l 'N, “ ‘ 1 /A
. / u'g\v TOA % ,;‘\ \\':‘!5 ?A“':‘“‘ , % &A'A\ ‘
@ & AL o A o . o IV B S
P ):zmﬁ%;b‘?’ ?zpb ’:Lm’l ?Lm’\ '?Lca" }:LQQ ?L“ o e 10390 gz@ ':LQ»\Q ?L“\Q ?79"“ ’LQ\\%; W @,\‘\ ’L“\q' ’2530' ’29\1 79"% >

AT 22 AdFes ié?'f?}J- Auet g zIH oz AA Ho
B E &893, FulstaL, A 43}sts 7S 2 -



Al 16 7
AFE ) INAQ 2 A5}

e, MEQT, Aul2, 133 BojeHo] 204 dol8 g golgtct. wol
£ EF ol 27 e TRz} EHE Fol4 A% goj e,

ol Ao A, JRel 22 AFEE AW 7 o] A AR
st L2 IWe A4 RS s (EF "EY et 22t
REEo] RPE. 2oe Hold A3YER W4 22 AFE} OYEa
A7 A7] FAok AL 48 £ wdo] et ad AYL BA 59
i

Edlge At %S oj7]47] Sobrhz] Y81 os.valkd for 2
2 A48 openo] MY ZAZE gt 2xE AP A uLa,
socket & YEYT 92" ZU2E Yt 228 FYFT, urllive LA

£ Qo] ZU2E 22 E FA g0l oA Bt

A1E = o]FR F=

BEAY 2 3P "AA Y E g (current directory)’ S 7}A| 2L Ql=H| &+
o RS el OBE YR} Uk o8 Sol, 971 AsA BAe
At moliL AR oA el Ferh

os IE(0s= "= YA Al (operating system)” 9] oFz2h 2 nl ¥} A ELE &
SHE B48 ATV 05.gecond e BA) A ED o B2 whatgitt.

>>> import os

>>> cwd = os.getcwd ()

>>> print cwd
/Users/csev

cwd & current working directory?] S22 @A &Y tHEd ). oA 9 4
F}= /Users/csevQlH| csev AFEALE] & I EE] 7} Hr

& AFSHE cwd L EAL-S 7 Z(path)2ta F 2t A Z(relative
path)= @A) t E a0 A X&s}i, A7 Z(absolute path)= 5} X AH]
o 74 Fgas aEe oA ARgt.
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AB7HA AH 2 2E et 1 o] Fol A, A HHEZ] oA ZiF o]
ot o o] Ao F=E gotl7] HSYA] os.path.abspathg AHERITE

>>> os.path.abspath('memo.txt")
' /Users/csev/memo.txt"'

os.path.exists2 gtdo|y g E g7} A 5}=A] AA}gtt}.

>>> os.path.exists('memo.txt')
True

e ZA 51, os.path.isdiro] TE E] Q1 x] HA}g

>>> os.path.isdir ("memo.txt")
False

>>> os.path.isdir('music'")
True

o7 & os.path.isfile HAAAS ARG )

0s.listdir Fol7l tldEe o] 5el g AE(1 % HE YA E)E B
gt

>>> os.listdir (cwd)
['music', 'photos', 'memo.txt']

A2A oA AR P e Fas]

Jut Ao A=Eo| A AHAL Wb Aulo] AgsHe S (Flickn)oh 41
& AT EY OIS AL EA5t EA57] Aol A48, ELA7} A7)
olFolE ALaA A&t frkshd s Ee Rpst AolAth

EAHAIAE A4 &E HAE Z20) AALHE 4 ABE: B 5
Aot A7 w3t w2 g A oAy A fAZE FEd qHE
AP Al A2 ¥, 4, 4, 223 A7) 7123 E e 220 o
= A g A 9AES M oA

./2006/03/24-03-06_2018002. jpg
./2006/03/24-03-06_2018002.txt

7do] gt Fo, AL B AU FL AFRo] ATk A7kl Al wet
A=E upgt WA Ao B AW EL Boh ZEAHF SAekA g1
e AYE o] 2Bl FolHE Aud] 27Hgch

e oA ol HAE shgdo] FY FL APl ol Ao] 27
Q17 Fobd A WAL AA ST Aork. WA T L thg L2
AHgstel Eo] WA HAE e BES A Aot

import os
count = 0

o N,

for (dirname, dirs, files) in os.walk('.'):
for filename in files:
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if filename.endswith('.txt"') :
count = count + 1
print 'Files:', count

python txtcount.py
Files: 1917

o1A& 7F5et St 71 3@ T=E Mol os.walk Foluaet.
os vl TESHA AR QARAE AYs) 31, AANCR BE gAE
219} 519l el gt " EA4EL @A GARN AZA 59
OdEd2 3 AL BAT 9 A2l EReY, for £ FEY
2ol Y FEANA % AVIE Ak 2UA XS BA A2 ol SR
%2 @A AR ko e A AE, T2 3 A ke BA A
ngl 22 Ed,

gAF o 39 qdEe 42e M Ptk AU, os.valirt 2
02 nE E6E $ET Aoy Yot AW, 7 e AW §7]
ujgol, 2t cor 22 E YA BA AR o] 1Y 42 A
».txt"2 BrHe whele] Qx| Slgte A e EalE FolA Fulat
"xt"2 T T 238 FHLE T

doht g2 o o] .axt” AR E=A S AP, o3 FE2 A5
Z oz o| u}go] o], oj s o] A7} Q=R E wfolMo] RS
E5he Aotk Hadt T2 O3S A ol ntd 9 37) 8 SRt

import os
from os.path import join
for (dirname, dirs, files) in os.walk('.'):
for filename in files:
if filename.endswith('.txt') :
thefile = os.path.join(dirname, filename)
print os.path.getsize(thefile), thefile

oS F5| 7HEESHE W4l os.path. joing AHESHA] HEEE] Qhof|A]
HE 2 o]53 o o] 55 FAA mdd o] FS AT E4E 42 g4l
o os.path. joing AH&SHE Aol T3 quFstd td H=E LEH7]
A Q=M E ot F2E FPsH] AsiA A 4A(VE AHSSta,
g2 &M= €34l (HE AHESH7] f&Eoltt. os.path. join o]
Aol E & o FYAANA FASH=A| ARSI A A7 of whe} H et
FA17] AAS $Fd. DA FL sold ZETF A=t FHEAE
A 2o APt

ddeg F2E 7 AA 5t o]F= 27 HY, os.path.getsize FET
B & AM8SiA 2715 @1 E89|A o2 AogS THEo] Wk
python txtsize.py

18 ./2006/03/24-03-06_2303002.txt
22 ./2006/03/25-03-06_1340001.txt
22 ./2006/03/25-03-06_2034001.txt
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2565 ./2005/09/28-09-05_1043004.txt
2565 ./2005/09/28-09-05_1141002.txt

2578 ./2006/03/27-03-06_1618001.txt
2578 ./2006/03/28-03-06_2109001.txt
2578 ./2006/03/29-03-06_1355001.txt

Zegte AMSY, B8 AL ) F, THE BE HAL oS 29 FAG
2712578, 2565)U& & % itk $RY 02 WA 2 UL AW, T-
Mobile AEE A B2 AA-$Ho] 7 2= AW FAF HIMLS
A AL & % Yk

<html>
<head>
<title>T-Mobile</title>

S oS AHEY, oo 207 783t FHI} glonz AARi.

ShAE, e AAISH] Ao, F Z o4 IS B3 1§ st n
J9& AT 2578 3-8 2565 B IS FHA UL Mol A Tt
oukste, o] o o4 8% FHIt §e-e A7) HEolTh.

JHA 23 Zol =2 73S ZAFL

import os
from os.path import join
for (dirname, dirs, files) in os.walk('.'):
for filename in files:
if filename.endswith('.txt') :
thefile = os.path.join(dirname, filename)
size = os.path.getsize(thefile)
if size == 2578 or size == 2565:
continue
fhand = open(thefile, 'r")
lines = list()
for line in fhand:
lines.append(line)
fhand.close ()
if len(lines) > 1:
print len(lines), thefile
print lines[:4]

continued AMESF F 7EAEH I 7](bad sizes)” otd-Z AYHIL, Y7
odS g3, gold FAE ol 2l ¢f=tt. WoF wpdo] st o] 49
ZHelol |, ol of] Pup} g2 2ol A=A E8sta, A AES 8
9 &EE 5d 2718 AQstal, BE FEAE npdo] B3 ol 7t
st AZSHA = w3 B E

python txtcheck.py

3 ./2004/03/22-03-04_2015.txt
['Little horse rider\r\n', '\r\n', '\r']
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2 ./2004/11/30-11-04_1834001.txt

['Testing 123.\n', '\n']

3 ./2007/09/15-09-07_074202_03.txt

["\r\n', '"\r\n', 'Sent from my iPhone\r\n']
3 ./2007/09/19-09-07_124857_01.txt

['\r\n', '\r\n', 'Sent from my iPhone\r\n']
3 ./2007/09/20-09-07_115617_01.txt

SHAE, @714 o A7H4 e 9] shelo] Slet. T 3 ehelat “Sent from my
iPhone” 0 2 748 35742 molet. L2 T39S thes} Zo] WA o]
g ahd s st St

lines = list()
for line in fhand:
lines.append(line)
if len(lines) == 3 and lines[2].startswith('Sent from my iPhone'):
continue
if len(lines) > 1:
print len(lines), thefile
print lines[:4]

SaslA 357 Bdo] YA AASHL Wok A A H HMAER AHA 2l
o] AZgctd, Av

o|A| =2 1YL AP35, 471 9] o5 =l I uhS HAH 1 B E mpdo] F
A" Aoz KQIth

python txtcheck2.py

3 ./2004/03/22-03-04_2015.txt

['Little horse rider\r\n', '\r\n', '"\r']
2 ./2004/11/30-11-04_1834001.txt
['Testing 123.\n"', '\n']

2 ./2006/03/17-03-06_1806001.txt

['On the road again...\r\n', '\r\n']

2 ./2006/03/24-03-06_1740001.txt

['On the road again...\r\n', '"\r\n']

m2 09 ANAY APS AWEY, A4H 02 TAL o FA ABA}

AREAE AP, "FEE” 'S SHSHH continued AHEIA &

EQ ”]‘?——lé AYAA R 24 2328 9 g2 % fdo] gAHES
=& A syt

oA UL AAY FH|7} Hl9let. 222 B, A SHHE RAL 59
she HAlel, AT AR A F A,

import os

from os.path import join

for (dirname, dirs, files) in os.walk('.'):

for filename in files:
if filename.endswith('.txt') :

thefile = os.path.join(dirname, filename)
size = os.path.getsize(thefile)
if size == 2578 or size == 2565:
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print 'T-Mobile:',thefile
continue
fhand = open (thefile, 'r")
lines = list()
for line in fhand:
lines.append(line)
fhand.close ()
if len(lines) == 3 and lines[2].startswith('Sent from my iPhone'):
print 'iPhone:', thefile
continue

ojAl AAE HF 557} A o] npdo] AA LR Up=AE & 5 A
Z2IY2 b5 %S 4T

python txtcheck3.py

T-Mobile: ./2006/05/31-05-06_1540001.txt
T-Mobile: ./2006/05/31-05-06_1648001.txt
iPhone: ./2007/09/15-09-07_074202_03.txt
iPhone: ./2007/09/15-09-07_144641_01.txt
iPhone: ./2007/09/19-09-07_124857_01.txt

B2 1S AAS|A T2 a0 ¥ 17t 945 o7t YA T2 ¢
A g vl A8 229 2H o FHSO| A A 5 Atk

Avighe] W&, theol AAT Y BEo R, T2 o] hadt e
¥ AL g},

if size == 2578 or size == 2565:
print 'T-Mobile:',thefile
os.remove (thefile)
continue

if len(lines) == 3 and lines[2].startswith('Sent from my iPhone'):
print 'iPhone:', thefile
os.remove (thefile)
continue

o BlH o] 2 TR A otd-& E5IAL os.removed AHE-SH ZRH nf
o< AA R

python txtdelete.py
T-Mobile: ./2005/01/02-01-05_1356001.txt
T-Mobile: ./2005/01/02-01-05_1858001.txt

Aujz, Z23PS FH APsHA = ZE ZRE 5do] A HoA &9
#tol it

txtcount .py-& ThA] A5HH, 899 FH helo] AL ¢ 4 9k

python txtcount.py
Files: 1018
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ol A YA Ao et dolAE AHgate] teEa|st e A4
e e Angc A BolHe ALAA tAEE Falsir] A
2918 A2 AAH ol B elo] £ o] mo] §-8517] A vele
Fo] vpol e ALLAA He AAstT 1 A SHA.

A5t 5= FAI7F 73 7HEste] mpd o] FHS AW EE Z 08 329
A 4= Aok Z2 RE TGS gy o Yo e S FS ot dS 5
E Qo =, BE wdS ¢, d o] dRo] Higo] e A : RET.
os.walk®} O os FEEE7} oJFA AHEHEA oS5t 5t o] RE
AL vl-¢ et

A3E B3 E A

OFA Ao A raw_input-S AFESl] mfeldw-S ALeA}2 BE ¢eutn, mfelo
A ElolElE ¢lo] o3t 2ol At

name = raw_input ('Enter file:')
handle = open(name, 'r')
text = handle.read()

wpol B AR v, B o)A vk o5& AT WHoN Z2IFE
%5} & 4 Stk A7) dold Z2IRE Beat] ARSI e 2ol
EECESELE RS- L

python words.py
Enter file: mbox-short.txt

o]l ot 3ol 7 EA LS v A| ol sho]H R oA HY E QS
(command line arguments)of] 23ttt & S| A AAS 9= AL A A5}

£ 2rg 22 a30] thgof 9k

import sys
print 'Count:', len(sys.argv)
print 'Type:', type(sys.argv)
for arg in sys.argv:

print 'Argument:', arg

sys.argve] EAXE BRd JAER R BALL dold T2 o] F, 1
=

23 oA BG4S sold el ok o] B 2] Bl
ohe-2 B9 S04 B9 & 94 RS FolSole Za el

python argtest.py hello there
Count: 3

Type: <type 'list'>
Argument: argtest.py
Argument: hello

Argument: there
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A7t 84 AER 2 I YAAL A7 34 Yok A AES A @4
+ T4 o] & (argtest.py) 122 Y x| = 5t o] Fo| 2 93 & A

Tl 9lo] O X2 IS thAl AT 4 giek. ohedt 2ol B & A=
vhl g it

import sys

name = sys.argv[l]

handle = open(name, 'r')

text = handle.read()

print name, 'is', len(text), 'bytes'

THA P Z JAAS o o]F 07 FHIch (0] FE T2 o] FL ¥
o) S 43 3 Zol FH2E gtk

python argfile.py mbox-short.txt
mbox-short.txt is 94626 bytes

g e PHE AAE Aot A2 gold 2 T8-S AAE517] dA
8taL, £9] 5t 52 £719 A4S 4TS o {831

A 44 m}o]L(Pipes)

EE9 &4 AAHL A(shel)E 23] FF o] 7|5t Qo] A5 A7
ol gutd oz 42 oY AAHS gAY 38 T2 IRS AYPst= 9
Fol & AP A& 501, FHLNA cd o2 g EE HAGIL 1s
Pol2 tJAEQ o ZU=XE BAF T, firefoxE Elo] WA FHLQAHE
A 3ggict.
AN APA D 5 & ojH Tz Io|u} wto] Z(pipe)S AE-5}o] mtHo]H
NN = APAF 4= k. go| T = 255 TEAAE FASH= AA|

£ 59, 923939 1s - 1= F4F oz AA Y g9 =71 F
20 2)8 BHoErh os.popenE 7HA L 1s & APAE 4= ot

>>> cmd = 'ls -1"
>>> fp = os.popen(cmd)

A= A oIS TFSHE EApdoltt. wat ghe w0 XA 9
AAY TRV readline 02 G| & A 15 TRALZEE 2L
AL read @] AAZ 7HAE 4 et

>>> res = fp.read()

55 259, G go|LE i},

nfo] m8 ARgSfo] 15 22 2 AT WOl 2 hate uf, B 9. XS AL
&3 £G AT AU E Yol 2 nho] T A4 QIrke Hlo] Fasie
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>>> stat = fp.close()
>>> print stat
None

W e = g2 1s TEA| 20| HF ZHgoloh None2 (5 glo]) B33 o=
F=ES u .

AsE o3

A7 Z(absolute path): m}go|u} tJHAE]7} ojtjo] AR =] JE=AE A
Zote BAER Ao g e oA AZHA, @4 FY dHE
g o FA Qo] T ol} S HIsh= AH8E 4 Ut

A A (checksum): 3f|J(hashing)& F=X 54| Q. A A (checksum)”To] =
HEHIRE dolg7t EYAAY # ¢ vfA| o] 2R3 }hA] ¢lo]-S o,
to]El7t = HEAE HS e A FAN T dlo] g7t 2o %]
A By A o, F4 A 2HL2 AT WS A4St E5H A TP E Bl
o8 7} AR AY @S o, 41 A AH-E S48 golg 9] Aay
S o A] AAsE v A3 A 1) v w et whef 3 o] v =] 2] ko
d, AF Ao golg 7t AxH Ao Z wesof gt

B3 Z ¢Q1ZxH(command line argument): 10| 1}¢] o] & T o] W3 Zof ufj 7]

W

A4 ¢ )4 E F(current working directory): oj&Eo] »ZQJ5t1 ¥
A ddEz]. Jg-F Qe o]AoA dEEL] AL cd FH o
E AMgol A A E=E HAY 4= Atk A= JH glo] npdvtS
Arg-5to] orolMoA & EA D o, 52 T2 IS APt 9L
LA 2 g o] gojof et

3’3 (hashing): 7Hsdt 2 Hlo|EE ¢l3 I Holg o tisfA FAT A28S
BdstE A. 119 3|41 4= 7 2] *FE(collision)”S TS| gt
o714 FE2 AR G2 F HolH 2EH 34 FrE E W LT
AH72 E2 W= A o]k MD5, SHAL SHA256 += 718 Bo] AHg-H =
A4 g2 A

Tto] X (pipe): Tto]Z= AYPol= T2 TP A olrt. o] ZE ALG-T A, ©l
olHEGE X2 HAY I Z2JH A Ho[HE T T2
S AT 4 Yok ol m= 1A (socket) Tt v-$- FAFSITE. 2ol
go|n FUAF AFEHNN A== 22 IALS Adst=dT A8

£ Aot (5, Y IEYIE TAHAE AT 4 gloh)

7 E(relative path): I 2 tJHE]7} ojto] AFEHQPE=AE A
29 s 4de s Bass B4,

Ashell): £ A2do] YFZ Aol L. T2 ALHNHE EF “E]
Y 1 2 7 ¥ (terminal program)” o] g}l B2t} o]# ¢l g H o] Ao A &
Qo] Pgolet ufj 7 H4E e Yot B2 APstr] S5A 7 E(en-

ter)”’E FEr}.
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AA(walk): RE JAEE FET vtA] PAE, 5] Tz, 599
39l g Ea A4 E2l2 FESHE e tehls] 954 A &
ol. A7 4 o] A& "I Ed EalE Y3 gichn Red.

Aed dasEAl

Exercise 16.1 MP3 7}910] T2 53 ¥]o] 9l Foli= & lgf o] BAps
sh} ol4fo] ThE Hele 2 5o o202 AFu]o] 9l % 9k,
o]l AHEA o BRL o]dl 2 e 2 Aot

i
)
Jol
rlo
io
-

e,

)
o
rol,
Ly
1
R}
i
O
m\m
>
oo
olt
oL
=
ko
B
R}
i
o
1o
N
rlr
O
[07]
s
QO
8
=
Q
D
o
(05}
@,
N
D

=
2wo] g} b2 w9l uhr A wjuhe @) vt wt U 278 74
spelo] ofn] EASH=AS HAFGITE BreF 12Tk, F 28 27] shale]
ol tel 2719} 7 w4 o B2 Z ek (s|4lel A o 3k, 2 gl

Lol A ETE 1)

2. A2 (checksum) FTEZOI AL AFETO] F3 D= 7}
oS F= oMo e T9S JfASA Q. o & S°], MDS
Digest algorithm 5)1= Y oJH 02 71 "HA|A]"E 7}X]| 1L 128H]|E "A| =2
WS WSk 0E 2UxE A1 uhelo] g A2AS e 3
O P
wikipedia.org/wiki/Md59]| 4] MD5¢] tsfA o v 4 Qith oS =
© z7ke g 97, 9, A24S Adg

~
<
a
92}
2]
o

()]
(:D

import hashlib

fhand = open(thefile, 'r")

data = fhand.read()

fhand.close ()

checksum = hashlib.md5 (data) .hexdigest ()

g e E A AT o] 7|7} =il whd o]Fo] Fh(value)o] Frt.
A 2d-E Alststal 712 ojm] gy glof A =¥, T5 =] F 1t
ol QJoiA] B AH ol mhela} wrEde] 9L ntele et A7) nl
E¢oA At ME =0 thxol At
./2004/11/15-11-04_0923001.3pg ./2004/11/15-11-04_1016001.pg

./2005/06/28-06-05_1500001.Jpg ./2005/06/28-06-05_1502001. jpg
./2006/08/11-08-06_205948_01.9pg ./2006/08/12-08-06_155318_02. jpg

s T 2 AS Gh ol B AL RS AA5H o
T A AL WhEC



HEA

T
U= ol A opojd == 12y

ol HRA A HAE AR A=-5FNA mhol S APRAr.

stold 22 I1%S WPsty AASHEA AT 4 Gk A2 e gL 2w
o] SItt. o1 AL THEHe A W F el st

WA, =2 7w HAY7] S AxS 2 Q 7} Q) Notepad} =9 Y EE 714
Aol 2 IR HAT 9 = Qirt ﬁij@ o »olul ¥ A E (flat-text)”
o] i HAE ot d-S& HWYSH=| L2 ot e € asi.

LS N2 - 42 7= th3ollA th2lol AXT 4 Y=
Notepad++Ct}.

http://sourceforge.net/projects/notepad-plus/files/
www . python . org YA E0] A o] 28 the2 =3,
http://www.python.org/download/releases/2.7.5/

o] M-S A x|6td, AFEEo] c:\Python27 T2 N2 Z¢ 71 A7}
vol 4 X2 1AL 4] SIS A% Tlrol Al NotePad++8 A@akx 3
BA7} "y HAZ ARPT}. BEO2 pysint o8| EUE vhgstale]
AT Bo L A su Eol 95 Aol of® FAE ¥ g Ao
£t}

A ol 2 IS th33 Zol A/t

print 'Hello Chuck'

o222 o] 522 HH = A2 A5k, oS HE S H \py4inf\progl.py
o A%gge

¥ % -E(command line) Y2 A= ¥ Hujr} opEo}.

« A= Q HlAE, XS 7: AZ(Start)S FF31, FPo] AP AL A
@o] commandE Y=ot AEE Ft
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* Y&9-XP: A Z(Start)S F511, a"ﬂ(Run = T, g3l A gof
cmdE Y5k FA(0K)yS &

A3 ol Brjo] YEAE WAL TETE dAE Aol AA JAE
spalg 4 gtk

Windows Vista and Windows-7: C:\Users\csev

Windows XP: C:\Documents and Settings\csev

olA0] »& A ). o] & FHoIE AHEAA T Told T2
A2 A So2 o|FeT).

C:\Users\csev\> cd Desktop
C:\Users\csev\Desktop> cd py4inf

293 22 gol Pttt

C:\Users\csev\Desktop\py4inf> dir

23 Tl RS 1] oA i r B o1 epo] % B, prog1 . pyo] Bofof
g},

L2 08S APs7] YA, D<d] FE ZELE A 0td o] 52 EolFst
1 AEE Ak
C:\Users\csev\Desktop\py4inf> progl.py

Hello Chuck
C:\Users\csev\Desktop\py4inf>

NotePad++o] 4 71& BsHL, Astn, BFEE Soterh. oAl §3Z
ZEDE N AL e WA Z2 1AL Uit

woF gEE A= Sol N BF ol A71Y, Bas B A2 AFa

Ue: 22 Mal o) 4D FIE A AP AR " sk

5§ §PEA =

NotePad++o]| A 873 A 4G (preference)= ”’ﬂ 1 ¥ B2 39 472
H=5 A4 o] Thedt A 0] 52| QB8 S TE Bol AAAA
=

y4ing.como]A] Mol T2 1A WASHT AW EY B

WWW. P A
BE g £ 9t

flo



=B

1714 Aol A ol
29

=|

ol R2o|H AR GAS ARA WAEAFIA sho]HE APt v
WYL Eud A= Qo)A voll T2 1AL P AL F4T
27} 9let.

ol 2 1S WS APst=d AT 5 e A= o8 B2 J2T
ol At o] A2 Zhet AL ¥HF 9 syt

WA, T2 T2 W71 AA T D2} Sk Notepadi} A= A= 7
B wolf X2 IS WYT ot §lek. T2 TS VUt B AE (at-text”
mpelo|od X BAE melg WS F2 ol H T Bastch

I ES] AA- ) 36t 42 BT = thaolA ool A3 4 A=
TextWranglert}.

http://www.barebones.com/products/TextWrangler/

ato|l W 2 13- AASH7] €A Applications =] TextWranglerS A3
g},

A mtold =2 AL th-33} Zo] gt

print '"Hello Chuck'

2R ol B0 2 ML AL AL, AL

IS \pydinf\progl.pyo]l A3kt

Y g-E(command line) APL AX ¢ vHul}p ffEr}. pysinf2 o
A3 Desktop) Erjo] THIL AR EPPE A oln 2o
3 o] ol PUE §A gt o] Frh FoE UEYL nAL
Desktop\py4inf\progl.py 2 & #&sic}.
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B0 d(Terminal) Z2 1383 A3, 7P 42 P2 3P $5 429 Spot-
light olo]Z(ERI)E 23, “terminal” NE A1 $LI2THS A

st

"g DA EL A AP Held A=A pud FFoIE eol B4 @
ELEEEE b

67-194-80-15:~ csev$ pwd
/Users/csev
67-194-80-15:~ csev$

m2 I8 GFsh] PaA sold Z2IAe T 9k Erd] ojof &
o} cd §PoI 8 AG AN A B 0|51 15 POl 2 B9 oY BES
sh o &t

67-194-80-15:~ csev$ cd Desktop

67-194-80-15:Desktop csev$ cd py4dinf

67-194-80-15:py4inf csev$ 1ls

progl.py
67-194-80-15:py4inf csev$

L2 I8S AP oA, E<es] FH ZFEILE A python P o]9} o
o] &< Folgsta AHE At
67-194-80-15:py4inf csev$ python progl.py

Hello Chuck
67-194-80-15:py4inf csev$

TextWranglero] 4 521 BYstL, A4l 9352 Sotert. oAl 99
Z ngnEd A }U9S ol P4 T2 1AL At

woF B9 2 YRSl B50] 4719, GastA B A2 At

AE: 232 WA o] YA FFE A AstA] A 9% A
e R R EL LEEH

TextWranglero] 4 27874 A5 (preference) S AH B3 § £471 3 47}
2 Y8 gt o] Gad dHo] 527 QRE Fe £ 1E ol A7
A Zt.

www.pyding . como] 4] Told L2 1AE WAL APt E0 We
HE dg 4t



B2 C

-9l (contribution)

"RAETEE % ol o] TR B BE

Bruce Shields 7] %9F2 M3, Sarah Hegge, Steven Cherry, Sarah Kath-
leen Barbarow, Andrea Parker, Radaphat Chongthammakun, Megan Hixon,
Kirby Urner, Sarah Kathleen Barbrow, Katie Kujala, Noah Botimer, Emily
Alinder, Mark Thompson-Kular, James Perry, Eric Hofer, Eytan Adar, Pe-
ter Robinson, Deborah J. Nelson, Jonathan C. Anthony, Eden Rassette, Jean-
nette Schroeder, Justin Feezell, Chuangqi Li, Gerald Gordinier, Gavin Thomas
Strassel, Ryan Clement, Alissa Talley, Caitlin Holman, Yong-Mi Kim, Karen
Stover, Cherie Edmonds, Maria Seiferle, Romer Kristi D. Aranas (RK),
Grant Boyer, Hedemarrie Dussan,

“Think Python” A&
“Think Python” 0|3l A}
(Allen B. Downey)

19993 19 Apeh2 L2 7|2 BB 9L FH5H Y9k ] AAA
£9e AT AT Yook sHFoIA Ao FH ot ok, B4
Mo ol s o] WA A HHES 24 ot

24% o BAA 59 skt Aolth. Aut Mo] YR Yristn TWashA
AT Ao} YR BT oBA) T2 e AP T e 45
o] | 7& BEGct. S BE EAF 5 vhtrapdoor effect) 2 TARTE. =,
A A5, FAA 02 Bop x| kA 5% o] 31912 st4o] Bol]
UrHe Aolch YR B A28 ZAE UL #e] shasio, ARt sl
o e A1 S45Hed AL FTt

R 54AF87) 259 Aol F7 A 272 vk H ek BEE ohat A,



214 HE= C. #4%(contribution)

« FA @t} 91A ¢ 50 o] A Kot 93] 10 H o] 2|7} o Y.

. gojo] Fojgtt. WELOS A4skokn WA AL 2 $ol 2 He]
e},

« FAAF o 59 Uitk FAE AIE B3] A8, 7HE ol
FAE A LA L dAR 27

e 279 dojRc}t =z Yo A3t 4] -85 zju B
B ngteln yw AL Qi

Azol WD, ZFAoe JFA BFH FAFHE 42137 (How to
Think Like a Computer Scientist) 2 ) t}.

A HAL JAIAT 22F oz ZAFA. S 83, F13] olsfisiA
FYATES oA, FU2E FA I FH AtE & 5 AU P FaF
AL HYSol d5S sHE Aol

GNU 37| A4 o]l A(GNU Free Documentation License) 2 -2 8] L5
A 2 Bl ®Ay, 2 4 9A Rk

tholl 13 go] ik M A Yof 255k WAL Jeff Elkner A4 d o] -5
g3 A ooz HAFLL. Jeff Elkner AAH-S WAL S By, AL
A stol W& FHM He F ol FdL It

JeffQ} A= AL /ZA 3l Chris Meyers7} AH] AF3E F7F3c) 20019
GNU Z7] A o]l A R How to Think Like a Computer Scientist: Learning
with Python A5 2 H|Z Tt Green Tea Press ZSTHALo| A S ST A
Amazon.com¥} tfg} A& FHA ARLE S 7] AZPT). Green Tea
Press ZALQ] T2 FE-2 greenteapress. como| A A1 E 4 9]t}

2003 Olin Collegeo] A =& A &5 A A3 o= mto|W-& 7FE XA & it
Zatel vl woto] Eakgit. S Eo] E 1Yot o Wol uj$-11, F FH =
& Z2AES Seola, AE o2 WA A sA S,

A 59 S S ASH R IS, L /E 55k, JAS F5ta,
oA, £9] AFEAE F7IAr) 2008 &l =3 ZAHS A&AA = &
Ao Z+7] 7| A o] A& H Q1 Cambridge University Press ™ Z 219} A oF 3
ok E2 Aol

ol Mg 27|37, AFH ASHAAY Fol % Ore m2 IAS T A AL
9] =80l 5718 Hhght

“Think Python” ZYA}S] 2

(Allen B. Downey) &2 2 714 Z 9 514, Jeff Elknero] A] ZAtE 2t} 2} a}
AL mto| ¥ o 2 AT A o] ZRAET} AZE]A Pl 7P Folsh= o7t
A shol B e A7 9l
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Chris Meyerso| A= ZALe] ©&-2 =2t} How to Think Like a Computer
Scientist 32 W] 58] 7]ola) FAct.

Jefts} Chrisst @EA AL B4 97 THE GNU 27 B4 ol A4S A2
218 A X E 9 o] A H(Free Software Foundation)o]] ZHAFgtt}.

X3t How to Think Like a Computer Scientist F-& 2+ 5141 Lulu2] H Z =}of
A ZAR.

A0 27 WAL W AYT BE SIS 43 AGL BUFA L
b BE ]o]xto] ) Attt

21, J A} Lisa, Green Tea Press 18] 1 th2 R E Ao & ZHA}3H).
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0 (zero), Q1A X|ZA (index start-
ing at), 67, 92

and 942} (and operator), 32
API, 164

7] (key), 160
assignment, 91

break (break statement), 58
BY-SA, vi

CC-BY-SA, vi

choice §+4= (choice function), 46
close method, 206

close W] E (close method), 87
continue (continue statement), 60
contributors, 215

CPU, 15

Creative Commons License, vi
curl, 150

decorate-sort-undecorate
119

def of|2Fo] (def keyword), 47

del AALA} (del operator), 95

dict 4= (dict function), 107

DSU 1€ (DSU pattern), 119, 126

pattern,

ElementTree, 154, 164

find, 154

findall, 154

fromstring, 154

get, 154
elif of| ko] (elif keyword), 34
else 9| 2Fo] (else keyword), 33
error (2.%)

semantic (20| &), 20
error message (2.5 W] A] X)), 20

findall, 131

float $+4= (float function), 44

for X (for loop), 92

for & (for loop), 68

for & (for statement), 60

Free Documentation License, GNU,
214, 215

get | A E (get method), 109

getewd S+ (getewd function), 199

GNU Free Documentation License,
214, 215

grep, 138, 139

HTML, 148
HTML 1A} (parsing HTML), 146

if & (if statement), 32

import 2% (import statement), 53
in 9A#} (in operator), 70, 92, 108
int g4 (int function), 44

is operator, 98

JavaScript Object Notation, 155, 164

Jjpg, 143
JSON, 155, 164

keys W] & = (keys method), 112
keyword (9| ¢Fo]), 21

len ¢4 (len function), 68, 108
loop
traversal, 68
loop (F+X)
while, 57
Is (YA 9go]) (Is (Unix com-
mand)), 206

MD5 ¢t 8] & (MDS algorithm), 208
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method string (B£A4)
close, 206 operation (Q4h), 24
module
sqlite3, 169 try 2% (try statement), 86
MP3, 208

None E¥7} (None special value), 51

None 47k (None special value), 62,
94, 95

not AAFZ} (not operator), 32

OAuth, 160
open ¢+ (open function), 86
operator

is, 98
operator (4=}

string (£2}4), 24
or AALA} (or operator), 32
os 25 (os module), 199

pass =4} (pass statement), 33
PEMDAS, 23
popen 3+~ (popen function), 206

QA, 86, 88
quotation mark, 19

randint ¢4 (randint function), 45
random %-E (random module), 45
random <= (random function), 45
rate limiting), 159
raw_input g4 (raw_input function),
24
re @5 (re module), 129
readline H|RE (readline method),
206
regex
findall, 131
sld = 71= (wild card), 130
repr 3+~ (repr function), 87

SOA, 164

sqlite3 module, 169

sqrt g4 (sqrt function), 46

statement (£3})
assignment (] ¢}), 20

str $+4= (str function), 44

urllib
o]u] Z] (image), 143

values WA E (values method), 108
void WA E (void method), 94

while X (while loop), 57
XML, 164

79l 3j€ (guardian pattern), 37,
40, 75
7} A (mutability), 69, 117
7FEA (divisibility), 24
Z+ A (decrement), 57, 64
Zr (value), 29, 98, 99, 115
7t 2% (ValueError), 120
Zx(value), 19
2@ = (ValueError), 25
7Nt A 3] (development plan)
g €3 m27d9 (random
walk programming), 125
713 (newline), 25
A4 (object), 70, 76, 98, 99, 105
34 (function), 47
78 A1 (update), 57
&do] A (slice), 94
G2 (item), 93
713 E4 7k (False special value), 31
AAA AA} (sanity check), 114
ZA A # €l (search pattern), 76
A7) 4 (fruitful function), 50,
53
AA =234 (deterministic), 53
ZAA A (deterministic), 44
A2 (path), 199
A (relative), 199, 207
A (absolute), 199, 207
74 (counter), 64
A4 H| A E (count method), 73
A 4=7] (counter), 70, 76, 81, 109
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A4=¢} 1 £ 7] (counting and loop-
ing), 70
F9i (whitespace), 38, 52, 87
4] (relation), 188
L7 (idiom), 101
IS (parentheses)
uj7/l¥4 949 (parameters in),
49
4l (empty), 47, 72
21z} ¢18] (argument in), 43
A+ EAA] (regular expression),
134, 147
AeH  SHed
precedence), 23
E.Z (tuples in), 117
.38} €l (swap pattern), 119
= (Google), 158
A = (map), 189
1 0] ] g3 (page rank), 191
& Q% (syntax error), 28
B2} (delimiter), 97, 104
TETET BT (squiggly bracket),
107
T4 (composition), 50, 52
-4 (implementation), 109, 115
7|Al¢] Z.E (machine code), 15
ZA 4] &S (bracket)
T-ETE (squiggly), 107
ZA 4] AAEA} (bracket operator), 67,
91, 118

(overriding

U=Al (division)
g (floor), 39
Hx 4244 (floating-point), 22
A A} (floor), 22
Yz dAZ} (modulus operator),
24,29
W4 (random number), 44
Y= =4 (floor division), 39
=a] &4k} (logical operator), 31, 32
=4] 7](logical key), 188
=At7] (accumulator), 64
A (sum), 62
et} (short circuit), 37, 40

AEA L8 (case-sensitivity), H 4
™ (variable names), 28
¢t A3 (alternative execution), 33
o] ¢} (assignment), 28
EZ (tuple), 119, 126
)= (item), 70, 92, 118
o] 9} & (assignment statement), 20
tiBo]7] W|RAE (append method),
94,100
g o] g 8] o] A (database), 167
Qlg| A (indexes), 167
golguo]A BeeA
browser), 188
glo]gHjo] A A FSHdatabase nor-
malization), 188
55 (equivalence), 99
%53t (equivalent), 104
%< (identity), 99
% A3t (identical), 104
Eo] 27| (indentation), 47
] g E 8] (directory), 199
cwd, 207
Z}9} (working), 199, 207
@A (current), 207
¥ 7] (debugging), 28, 38, 52, 75, 87,
101, 114, 124
o] X1 o 2 (by bisection), 64
g4 44d (dictionary), 107, 115, 121
=1 (looping with), 111
g}t] ¢t (radian), 46
el E 22} (end of line character),
88
A9 3 2799 (random walk
programming), 125
#ErY] © 5 (runtime error), 28
271 34 (log function), 46
2u] 99} =79 (Romeo and Juliet),
105
20] 92} 79 (Romeo and Juliet),
110, 112, 119, 122
Zod <lo] (low-level language),
15
2 X (loop), 58
for, 68, 92
LS} (infinite), 58

(database
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=4 (nested), 110, 115
FHdFk (maximum), 62
A7k (minimum), 62
FI E7] (looping)
B2 7R AL (with strings), 70
21 =7]9} A4 (looping and count-
ing), 70
7 (looping)
g 412 (with dictionaries), 111
QA E 71A 1 (with indices),
92
29 (lookup), 115
g AE (list), 91, 96, 104, 124
H| R E (method), 94
HEE. (repetition), 93
£ A} (copy), 93
4l (empty), 91
A4 (membership), 92
&d}o] A (slice), 93
A4 (concatenation), 93, 100
oAt (operation), 93
24 (element), 91
2319 (traversal), 92, 104
QlEl A (index), 92
QIZ} = (as argument), 100
=2 (nested), 91, 93
¢4 (function), 96
o] 7} ¥ 4= (parameter), 49, 53, 100
H 2] BL& (header), 53
2] BE(3] ) (header), 47
WAL (method)
get, 109
W& E (method), 72, 76
close, 87
keys, 112
read, 206
readline, 206
void, 94
Zk (values), 108
A4 (count), 73
S £0]7] (append), 94, 100
B2+ (string), 77
B8 (split), 97, 120
A4 (sort), 94,101, 118
AlA (remove), 95

¥ (pop), 94

& (join), 97

92 (items), 121

313} (extend), 94
W] A E (method), 2] AE (list), 94
-5 (module), 46, 53

os, 199

random, 45
5 Z44| (module object), 46
129 (shape), 126
19 © & (shape error), 124
2.8 (gather), 126
BE B8 (hody), 39, 47, 52, 58
ot £ X (infinite loop), 58, 64
L2} (character), 67
B2} 9l (letter frequency), 127
B2}Y (string), 29, 96, 124

rsplit, 134

startswith, 130

WA E (method), 72

EHA (immutable), 69

H] 1 (comparison), 70

4l (empty), 97

&glo] A (slice), 69

2¥7] (find), 129
224 Y& E (string method), 77
T2 A= 9 (string type), 19
EAE ®YA (string representation),

87

T2} 4 (string), 19
52 (statement), 21, 29

continue, 60

for, 60, 68, 92

if, 32

import, 53

pass, 33

try, 86

while, 57

23} (compound), 32

Z 7 (conditional), 32

Z 78 (conditional), 40

L2 (statement)

break, 58
<9 (print), 15

A 2 (problem solving), 5
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LA 34 (problem solving), 15
9= (underscore character), 21
"lo]] 2] o} (binary file), 149
LR (iteration), 57, 64
HFE (repetition)
2 AE (list), 93
Ht38} ZF (return value), 53
HI317) (return value), 43
4t} (scaffolding), 114
H 1 (bug), 15
Y YA (floor division), 22, 29
HZAA (mutability), 92, 94, 99, 124
H 4~ (variable), 20, 29
7841 (update), 57
H 3} (conversion)
A= (type), 44
HXZ 7]9&Z] (secondary memory),
79
HXZ 7]199% ] (secondary memory),
16
£ A} (copy)
&d}lo] A (slice), 69, 93
ddziold 3Hstr] (to avoid
aliasing), 102
B3l 22 (compound statement), 32
HILE (compound statement), 40
He 4243 U4 (floating-point di-
vision), 22
B A4 (floating-point), 28
B&54254Y (float type), 19
B.7] (branch), 34, 39
B3} | RE (split method), 97, 120
& XA} (boolean operator), 70
2 Z=29 (bool type), 31
B #d4] (boolean expression), 31, 39
B9 A (immutability), 69, 70, 76, 99,
117,124
HE|E4XI (BeautifulSoup), 148, 150
H] 1. (comparison)
BA1Y (string), 70
EZ (tuple), 118
H| W 7}5 (comparable), 117
H|W HAHZ} (comparison operator),
31
H] 1 7}5-Gt (comparable), 126

H] &A1 0] (non-greedy), 147
Hl 2] AE (empty list), 91
¥l 2214 (empty string), 76, 97
¥l g4~ (void function), 50, 53
YT (frequency), 109

T2} (letter), 127

A}Q1 S+4= (sine function), 46
AFA (dictionary)
230 (traversal), 121
A4 (deletion), ] AE @ A4 (element
of list), 94
At&: A AEA} (arithmetic operator), 22
A+Zy §h4 (trigonometric function),
46
At A & (relative path), 199
A= (newline), 81, 87, 88
Ak B35 (ellipses), 47
AH]|A A3F o}7|"l A (Service Ori-
ented Architecture), 164
A A1 B2+ (format string), 74, 76
XAl &=A] (format sequence), 74, 76
A A1 A A2} (format operator), 74, 76
A A (celsius), 36
A4: (membership)
g 442 (dictionary), 108
A E (list), 92
A3l (set), 108
A A FE(source code), 16
A7 (socket), 151
Z:A] (attribute), 188
4=} 9t (math function), 46
2-0] (idiom), 110, 111
$A] (sequence), 67, 76, 91, 96, 117,
124
=2} (number), W (random), 44
4 (shell), 206, 207
27N (scatter), 126
2395 (scraping, 151
A AFYE (script), 10
A3 FE BE (script mode), 21, 51
Axto] g (spider), 151
£&alo] A (slice), 76
7841 (update), 94
g AE (list), 93
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B2+ (string), 69
2 A} (copy), 69, 93
E-Z (tuple), 118
&dlol A AALA} (slice operator), 69,
93,100, 118
A Z}3} (Visualization)
H E L3 (networks), 191
A &= (map), 189
m| 0] X] ¥ 3 (page rank), 191
X7} (time), 145
A8l @ = (runtime error), 39
A3 52 (flow of execution), 49, 53,
58
A9 tJH 7] (experimental debug-
ging), 125
A ZE (singleton), 117, 126
2318 = (algorithm), 52
MDS5, 208
¢l o] (language)
2 739 (programming), 5
o dg]o]A (aliasing), 98, 99, 104
3|05t7] g HA} (copying to
avoid), 102
o S+~ (reversed function), 124
o %3 (traceback), 36, 38, 40
A4 (concatenation), 24, 28, 97
g AE (list), 93, 100
A4 g4 (connect function), 169
AAFA} (operator), 29
bracket, 67
del, 95
in, 70, 92, 108
A 4] (bracket), 91, 118
U™ Z] (modulus), 24, 29
=7 (logical), 31
=g (operator), 32
& (boolean), 70
H] . (comparison), 31
A A] (format), 74, 76
Za}o] A (slice), 69, 93, 100, 118
AL} (operator), A& (arithmetic),
22
AXA} X449 (order of opera-
tions), 28

42t A8 2449 (order of oper-
ations), 23
o A2} (operator)
and, 32
not, 32
or, 32
AA}7] € (mnemonic), 26, 29
AN ZAE (chained conditional), 34,
39
47] g4 (open function), 80
44 (persistence), 79
of| 2Fo] (keyword), 21, 29
def, 47
elif, 34
else, 33
of| ¢Fo] 21z} (keyword argument), 119
o] 9] (exception), 28
Zr @ % (ValueError), 120
2@ 5 (ValueError), 25
QHER Q9% (OverflowError),
39
oldlA Q = (IndexError), 68, 92
&3 2% (I0Error), 86
123 @5 (TypeError), 67, 69,
74,118
7] 2% (KeyError), 108
Q% (error)
T (syntax), 28
A€} (runtime), 28
1.9F (shape), 124
A1 (runtime), 39
9]u] £ (semantic), 28
Q= v A Z] (error message), 28
QHER Q% (OverflowError), 39
25 #H3} (temperature conversion),
36
34 Q1A} (optional argument), 72, 97
o} E 7= (wild card), 130, 140
X 7] (foreign key), 188
24 (element), 91, 104
24 24 (element deletion), 94
L XA o] (greedy), 139, 147
LA 0] v A (greedy matching), 139
L X149] (precedence), 29
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QX592 H43A (rules of precedence),
23,29
238 (traverse)
AFA (dictionary), 121
L3 (traversal), 68, 76, 109, 111,
119
g AE (list), 92
©]3 (walk), 208
AF& (pi), 46
4 (web)
23 (scraping), 146
2 A H] A (web service), 158
§4Y3E (Unicode), 171
SY A 97 o] (Unix command)
Is, 206
24 oldl A (negative index), 68
9]u] £ (semantics), 16
Olu]£7& Q5 (semantic error), 16,
20
Olu]£7 @ HF(semantic error), 28
O]A} Y4 (pseudorandom), 44, 53
o]u] 7] (image)
jpg, 143
o] EH(bisection), T¥7] 7% (de-
bugging by), 64
o] A A (portability), 15
oldl A (index), 67, 76, 91, 104, 107,
188
0 o] A X]Z} (starting at zero), 92
0 o] A X]Z}(starting at zero), 67
23] (looping with), 92
&do| A (slice), 69, 93
24 (negative), 68
oldlA @ = (IndexError), 68, 92
213} @ % (typographical error), 125
el H3G (quotation mark), 19, 69
Q1Z} (argument), 43, 47, 49, 50, 52,
100
g AE (list), 100
of| 2Fo] (keyword), 119
34 (optional), 72, 97
21} (arguments), 205
Sl EH BT (interactive mode),
15

Olg|HE|H. BT (interactive mode),
6,21, 51
A XA AA (consistency check), 114
¢]7] Y& E (read method), 206
9]=49 ¢ F (I0Error), 86
Z}3 X (data structure), 124, 126
=9 (type), 19, 29
dict, 107
2| AE (list), 91
= (bool), 31
5-EZ (tuple), 117
4 (file), 79
AI=3 W3 (type conversion), 44
A= § @F (TypeError), 67, 69, 74,
118
L= 3 (type), 19
float (F-54543Y), 19
int (J5~9), 19
EAE AR (str), 19
Z+9] dEEd (working directory),
199
Z7] (catch), 88
AASH F4 (email address), 120
A4 A Z (absolute path), 199
7 17|49 (dot notation), 46, 53, 72
A (access), 91
A9} (concatenation), 70
At EA 4] (regex), 129
AA (search), 129
&S (parentheses), 134, 147
22 AT (A4]) (character
sets(brackets)), 133
A EFA (regular expressions),
129
A 3+3} (normalization), 188
AE w|ARE (sort method), 94, 101,
118
A 34 (sorted function), 124
A4 (integer), 29
349 (int type), 19
A 9] (definition)
¢4 (function), 47
A 9] A AL (use before def), 28
A ] A7t (time.sleep), 145
A A WA E (remove method), 95
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Al°F (constraint), 188

Z7 (condition), 32, 40, 58

Z7AE (conditional statement), 32, 40

A2 (conditional)

A4 (chained), 34, 39
=4 (nested), 35, 40

Z A8 A3 (conditional execution),
32

ZA §H4= (exists function), 200

F7]1 9%2] (main memory), 15

ZFA] (comment), 25, 28

ZF7| (primary key), 188

5 (duplicate), 208

A 2|A2] (centeral processing
unit), 15

Z3 F X (nested loops), 110, 115

Z3 g AE (nested list), 91, 93, 105

Z3 ZAL (nested conditional), 35,
40

Z7} (increment), 57, 64

Z] 2 79 (geocoding), 158

A3 &% (set membership), 108

ZF EHZE (True special value), 31

Z+Z (reference), 99, 100, 105

o 2] o]/ (aliasing), 99

A 34 (checksum), 207, 208

27|38} (initialization), 57

%713} (initialize), 64

Z3 & (print statement), 15

704] (cache), 190

743} (encapsulation), 70

A A (cursor), 188

A A 4= (cursor function), 169

A< (compile), 15

ZE (colon), 47

=

7] (key), 107, 115
7] 2% (KeyError), 108
7]-3k o] (key-value pair), 107, 115,
121
Z1R E 913 (keyboard input), 24
FEA 2L (greedy), 131
"H A E 1}9l (text file), 88
E-EZ (tuple), 117, 124, 126, 188
Z 4] (in brackets), 123

] ¢} (assignment), 119
gAqyd 7] (as key in dictio-
nary), 123
H| 2 (comparison), 118
&d}o] A (slice), 118
A2 E (singleton), 117
EZ 0] ¢ (tuple assignment), 126
E.Z 314 (tuple function), 117
E 7L (special value)
None, 51
A A (False), 31
Z (True), 31
E 47k (special value)
None, 62, 94, 95
1}/ (parsing), 15
HTML, 148
s}o] 4 3.0 (Python 3.0), 22, 24
s}o] W A 8- (Pythonic), 86, 88
1}o] & (pipe), 206, 207
o4 (file), 79
27| (writing), 87
47| (open), 80
g]o] @ 7] (reading), 81
1¢] o] Z (file name), 199
1}2 JHE (file handle), 80
I YA E (pop method), 94
| € (pattern)
decorate-sort-undecorate, 119
DSU, 119
7} 9 (guardian), 40, 75
A (search), 76
3 (swap), 119
g (filter), 83
Hd (fE)
7} A (guardian), 37
7} (evaluate), 23
IZE (port), 150
Z 1 (folder), 199
F A4 (expression), 22, 23, 28
& (boolean), 31, 39
Z 4 HZ (Quality Assurance), 86, 88
277 2o (programming lan-
guage), 5
273 (program), 12, 15
I F X E (prompt), 16, 25
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=31 (flag), 76
1] Q417 (operand), 22, 29
o 1€ (filter pattern), 83
StE 9 o] (hardware), 3
o}7]| €]l A (architecture), 3
Sto]H <1o] (high-level language),
15
g4 (function), 47, 53
choice, 46
dict, 107
float, 44
getcwd, 199
int, 44
len, 68, 108
log (271), 46
open, 86
popen, 206
randint, 45
random, 45
raw_input, 24
repr, 87
sqrt, 46
str, 44
g AE (list), 96
o] (reversed), 124
A4 (connect), 169
9 7] (open), 80
AE (sorted), 124
ZA (exists), 200
#A A (cursor), 169
EZ (tuple), 117
4 (function), AL (fruitful),
50
g4 (function), ¥l (void), 50
34 (function), A}& ©]§ (reasons
for), 51
34 (function), A2 (trigonomet-
ric), 46
g4 (function), 4~5t (math), 46
34 A (function object), 47, 53
¢4 o 7] ¥4 (function parameter),
49
g4 Q1A (function argument), 49
34> A 9] (function definition), 47, 48,
53

St A 9] A ALL (use before def), 48
34 5% (function call), 43, 53
¢4 W] A E (join method), 97
9}&. (item), 76, 91
g4 49 (dictionary), 115
S22 78 Al (item update), 93
g2 4] (item assignment), 70, 92,
118
SHE | R E (items method), 121
]| A gttt (interpret), 15
5]4] €]©]E- (hash table), 108
4] 4 (hash function), 115
F4]€] ] & (hashtable), 115
3419 (hashable), 126
3)|4] & (hashable), 123
5[4 9 2](hashable), 117
A (hashing), 207
$ Z (invocation), 72, 76
SHH (fahrenheit), 36
A W] R E (extend method), 94
7SS ufa Y o] (eXtensible
Markup Language), 164
52 A o] (flow control), 145
S| AE 19 (histogram), 109, 115
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