A Byte of Python
(SFol 7)1 )

Swaroop C H <swaroop@swaroopch.com)

Translated by Jeongbin Park <pjb7687@gmail.com)

Modified by Byeong—Chun Shin
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1%. Be a Good Programmer !
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3A A=) : Anaconda Installer Archive

Visit [|https://repo.continuum.io/archive/
e ) https://repo.continuum_io/archive/ £ ~ @ ¢ || (&) Anaconda package lis...| () Anaconda installer __
DYE BEE 27V SHRIME EI0) SSTH)
- >~ [ v HOX(P) v HFE) v E7(0)v @~ I IR

Anaconda installer archive

Fi lename Size Last Modified MD5
Anaconda?-=h .2 . 0-L inux—ppcBdle sh 269 .6M  Z2018-05-30 13:04:31  47H633a95906eabd41056ebebdadcdih
AnacondaZ—5.2 . 0-L inux—x86 . sh 488 .7 Z2018-05-30 13:05:30  ThBelTZ2ab24f A67eabbibd3d0vEC132F
AnacondaZ—5 .2, 0-L inux—x86_(4.sh BO3.4M  2018-05-30 13:04:33 5c03dadab3becibbas01ftal3d3a04462
AnacondaZ—5. 2, 0-MacOSK-=B6_64 pko B16.6M  2018-05-30 13:05:32  2836cH39d29beBdda69a7 1591 4ch31adb
AnacondaZ—5.2 . 0-MacOSkK-x86_B4 sh 927 1M 2018-05-30 13:05:34  b1f3fcfhbda5a30b65613adabd b3t
AnacondaZ—5 .2 . 0-Windows—xB6 . exe 443 .4 2018-05-30 13:04:17  4a3729k14c2dafccd3alhblnd 16770
AnacondaZ—5 .2 0-Windows—xB6_E4, exe 564.0M  2018-05-30 13:04:16  595edZTedbbZobbeabi?b23aBdcdas 1
Anacondad-h. 2. 0-Linux—ppcBdle sh 288 .3M  Z2018-05-30 13:05: 40 chd1d5435ead?b0b37 dbabb3dcf 4546594
Anacondad-5.2 . 0-L inux—x36 . sh 507, 3M 2018-05-30 13:05: 46 B1d59al1648edacadbd3f88ca3vh9c0830
Anacondad—5. 2, 0-L inux—x06_64.sh B21.6M  2018-05-30 13:05:43  Je=581434ab9fbel2dbd4Ab0dc1 5237 7ha
Anacondad—5. 2. 0-MacO=K—x86_64 pko B13. 1M 2018-05-30 13:07: 00  9c3obf2 73386707 f7dal 1616605
Anacondad-5 .2 0-MacOSi—EB6_E4 sh 5233 2018-05-30 13:07:03  bib7H3c01e1992dehbeed 1175431044
Anacondad—5. 2 . 0-Windows—Bh . exe S06.3M  Z2018-05-30 13:04:18  28R3B7erbbealledhalfic011322e230a
Click => #naconda3-5.2.0-Windows—xBE_E4 . exe B31.3M  2018-05-30 13:04:18 B2244c0382b8142743622F de3526edat

e (&) https://docs.anaconda.comsanaconda/packages/pkg-docs 2 -~ @ & || (&) Anaconda package... i) Anaconda in
fi ~ B — = dm ~ HIXPE) - DTS- EF0) - @~ 0
£ ) ANACONDA DOCUMENTATION

Home = 2 5 Anaconda Distribution 5 Anaconda package lists

Anaconda Enterprise 5

Anaconda package lists
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File Help

: Spyder

ﬂ Home

. Environmenks

* Learning

an Community

A7) e =>

Ex ke

Applications on ‘ base (root)

V‘ Channels

jupyterlab

A 0314
An extensible environment For inkerackive
and reproducible computing, based on the
Jupyter Motebook and Architecture.

Launch

=

spyder
A 326
Scientific PYthon Development
EnviRonmenk. Powerful Python IDE with
advanced editing, interactive tesking,
debugging and introspection Features

Launch

-
Jupyter
L
notebook
A 540
web-based, interactive computing
nokebook environment. Edit and run

human-readable docs while describing the
data analysis.

Launch

x

vscode

1.231
Skreamlined code edikor with suppork For
development operations like debugging,
task running and version control.

Launch

Ply

i

gtconsole

431
PyQt GUI that supports inline Figures,
proper multiline editing with synktax
highlighting, graphical calltips, and more.

Launch

glueviz

0.13.3
Multidimensional daka visualizakion across
files, Explore relationships within and
among related datasets.

Inskall
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Sign in to Anaconda Cloud

Refresh
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5, 1.23 I} Z2 XL}, 'This is a string' &2 "It '’ s a string!" I} Z2 EXE S8 LUSLILCL.

Y A2l Ol= 2 YUCh O|H2 EHd| 2 2t= <AHE 2l0jok= AL

BE AH X9 Ol= 3.23, 52.3E-4°2 &2 ZrYUUCH E BV|IYHE ER Q| Z40] 109 R4S LIEHL|CE
|2 S0{ ‘52.3F-4 = +52.3 * 10”*+2fe Zt2 ojo|atct

5.4. ZA<E
2XE0|2t _2Xt o LIE S S=SHLCH EXME ZHESHA WetAtH 2XHE 2| REHILICt o 222 o0 A= ZHMsH

[= =]
= 79| I E oM T2 ] M0j|AM EXIES ALESHA 2 ZAQULICEH MELA, Of2 S=2ES FOUA AHEN Q.
5.4.1. FL2 wZH

OHES A2 MZHE 0|83t0 EXES X8 & USLILE OE =0 'Quote me on this' 2 20| otH FLICH.
DE S 2Xt, & HOMT|L Y S2 L JiE RXA|ELCL

5.4.2. & X
Z OZEE SHMQ EXE2 A2 MIFHEE S2MQ EAE Y M5 SUSHA FEE LU

€ &M, "What s your name?" I ZSLULCH(E OZHEE SHMQ Z2XAHE O 2 M SH7F L0 LD,

=
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5.4.3. W3 Al 7|

O] Z0i| 22 2XE2 Ml 7He MZHEZ Hoig 5= USUL - ( e L= v ).
MHel M sH= FOE 2X1E A= M2 OsHE 2 sHE SHE S + ASLIH.

"''"This is a multi-line string. This is the first line.

This is the second line.
"What's your name?," I asked. He said "Bond, James Bond."

5.4.4. B24<¥ 1dlE : format method
Al

I SESS ol ddotl &= W7t ASHIL.

=AgES ddol i g M, ESC
0|{S EAIE ZoME0|2t1 5tH, 0| 2IoH format() & O[&&LICt.
age = 20

name = 'Swaroop'
print (' {0} was {1} years old when he wrote this book'.format(name, age) )
print( 'Why is {O} playing with that python?'.format(name) )

Al
=

02

A1}
Swaroop was 20 years old when he wrote this book
Why is Swaroop playing with that python?

" years old'

name + ' is ' + str(age) +
O] M S2S LH0| FOEl =Xt= Mefet = USLICH CHE IXMIE 2kRlotM| L.

Numerical Lab., Chonnam National University



5.4.5. Ex<¥ Z9 g : format method

# 24 o|st Ay 22|72 s &2 A 27| (0.333)

print( '{0:.3f}'.format(1.0/3))

# @=(L)2 172 A 712 @2 (2)38H7] (___hello___)

print( '{0: M1}"' . format('hello") )

# AF22F R 7| EE 0|25 (Swaroop wrote A Byte of Python) H7|

print( '{name} wrote {book}'.format(name='Swaroop', book='A Byte of Python') )

Al
=

02

21t

0.333
___hello_
Swaroop wrote A Byte of Python

XS 2AHE ZUE0| CHoll ZOtEUAZ LT 07|1A print 2 ARILE 01T 2XHEQ| 0 "EdHE"
=& (\n) S QL= A E8 7|A5MIQ. [2tM print HES S&Y WOICE QIXE FO{E LHBS2

5t 5 O| x| SEAL
7 Chg 0| 2" ELU L 0|72 27| YlchM =, print B Fofl & B2()E 20=H UL o
print( "a"
print ( "b",
Aol Aup:
ab

python B& 2.7 :  print( "a") DR print "a" 22 ET YU

o] o] B5E M| G print FFOI2T SFHE - 3.0 o] oA BE AFE ok
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5.4.6. o] AFA|I0|Z(Escape) &AF : \
What ’ s your name?

print ( "What\'s your name?")

")

print( 'This is the first line. \nThis is the second line.

# otd =3 94

print( "This is the first sentence. \
This is the second sentence." )

print( 'This is the first line. \tThis is the second line.')
5.4.7. & FA<Y :r or R
=XFE LHO|| IZat=l O|AAHIO|E 22Xt 52 XMelotX| L1 JIU=Z S3o6td 4= M, =XE 20 r E=R

7 (Raw) =XtEYS E7|FLIC

HO
Pl
mjn
i
=

rr

print ( r"Newlines are indicated by \n")
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5.5. ¥4
Ha= 012 A2 W S 4 Qe 3722 UoHH, of7|0= 20| MBS 4~ USLICE
HaE2 Hao| WEHE MES I ArEE= ASES| 7 X9 ot EES 7IML7t Mot 0|53 20 AfEot= A
5.6. A'8A} o] F Al7]
Ha 0|52 AEXLQ| oF O QULICH _AHEX}F 28 F0i7F £ MHSH| Yol T 1712] 0|52 LTt
AMHIE =0 OE0 22 #2I0] /|SH
o AMEHXIO| XM EXt= LI 2Xt (ASCI LH/AZEX &2 QUZAE EXH0|7HLE ©= () 0] OOf gL Y.
o LIHX|= 2X} (ASCIl CH/ARK 22 SUIAE 22X}, LE (), E= X (0-9)7t & £ JUSLLCH
o MHIIE= H/AEXE AESLICE OE S0, myname 1t myName 2 LFEL/Lf. MKl 'n' 2 AZEXI0| L2
SXtO| 'N'2 LEXAFLLCE,
o ZHEAMHEXIOIE2 i, name_2 3 st #&EULCH 2H=Z X X2 MEKX0|E2 2things , this is spaced out,

my-name ,

5.7. A9

Hays O] 7H] Rz 2l &
YoM, SHAE 0[Z et ALERE

=

5.8. 2]
IO | MOfl A AMR

e 2ZE A2

>alb2 c3 SYLLC}.

= 52 T AU 7HY ZHet M=ol o= H0A 0]0F7] of At EXHE
HO| AI=@S ME= H Eot i @A 2 AYULIC
ZA_g/Lct. " 2x"etn Eelsks i, " A" 2f 1 et LT
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5.14. E0j27]

oo[HoIM S22 St AEE SLILH Ate, ot 2| 20l E0{}U= S40| 2 SQELICL

O|AS _SWX7|_2t RELICE ot =2|X HHAYO| A0 20UA= 3 (HI ZH S2 B)2 =2|H HIH9 S0M7|

THAIE 2l0|otH, O|A2 ¢ EFQ| HeIE T=ot= Hl AEE UL

O]A=2 22 SHAY| HA0| U= BES2 2IEA/ 22 SHMT|S AEd0F &= 20| LTt

Ol2fet 22 SOMIIE AE0tL QU= BES2 Eets S5(block) 0|2t BELIC

K= 0HZ0] 7|Yot 0 & A2 EXRE SOHMI|= LF/E L27I0= A-LM. Us HHE SAIL.
i=5#Cg oM 277} TdgfLich & oo ZRE SO of ZH YSLICE

, 1

print 'Value is '
print 'I repeat, the value is ', i

7 HIMS ZlotH LiSDt 20| LF 7 LAFILIL.

File "whitespace.py", line 5 print 'Value is ', i

N IndentationError: unexpected indent

V4

g olls B A4S OS2,
RAO{0lIA BAHOR FHGHE
© 0| ARl RISOE E4BILC

S |
, S0MYIE Il Ol= g E2 72| SHS AEal0F etih= Holl F2lotAl7| HEZLILY.
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K (AZF AZE ALY

(2= RAt= HEZ2Z0M 0 =1 HIERZ FEE 0|2 HeFL).
2 K2 = 8 =teEUL 2 =082 10 2= HAELU M

>> (REE AZE ALY

AIRE LX10] o) AIGE HIE 4 BHF I ATE oiaeh |t

XGE =Xtof Tioh X YE HIE £ T0IFE QEXR A|ZE AMELCH 11 D> 1 2

11 2012 1011 E FHELLCL 0|A2E QEZROZ THE A|ZE M5}
O =11, 0|Z= g2 HedotH 5 7t gLIL.

0| NS AZOZ 2H|E A|ZE HitolH 0[Zl= 1000 O] &1, O|AS E+2 HedolH 8 0] L.

& (HIE AND S4tX})

HIE AND GIMets BHtgiLth. 5 & 321 & Ws
101
& 001
= 001 =1
| (HIE OR QIMX})
HIE OR @Mzts Hrersict 101
5132 7 & tegyc | 011
= 111 =7
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A (HIE XOR ¢AHXD

101
011

110 =6

)

<
8l

&4

X
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LT},

F

__OH_
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o

ol

s

¥

t=(x+1)

7
HA
FELCH.

<
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X

¥

7
Ll

Xt x9Q| Hi

Py
-
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g

6 3

J

< (F)

M.

Aet= "ol Relo

=
L

CH

FRILICE.
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o
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True

ol

3<5K7

> (B)

x 7ty ECt 22X o
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= (&AL 23)

X=3,y=6, x &y = True E 8I2tgL|LC},
>= (3AHU ZED)
X =4; y=3; x >=3 & True S HtaEHL|CH
= (#3)
Xx=2,y=2;, x=y & True E gtetaiL|C}.
x = 'str'; y = 'stR'; x =y &= False & Btat&tL|C}
x = 'str'; y = 'str'; x =y £ True £ HtaSL|C}
I= (ZX] %43)
Xx=2,y=3 xI=y £ True E BtatgtL|LC},

not (22| NOT HALXD
x 7} True 2tH, False £ BIeFSHL|Ct x 7} False 2tH, True £ drsbsiL|Ct,

and (22|91 AND HAtXp
x and y & AAME HL,
x 7 False O|H X7 False & B&t6HH
x 7} True O|H y 7} True AwjWF True

-

0|28 ©= AlAK(short—circuit evalulation)0|2t 2EL|C},

or (B2|A OR ¢AX})

x 7l True O[H True 7| BI2tE|H, False O™ y 22| or LS BHRtGIL|CY
7| & T@EAAE o] ALEH

Numerical Lab., Chonnam National University



6.2.

0.3.

6.4.

6.5.

a=2
a=a*3
HAL & A

16/65

a:

a *= 3

2+ 3% 4 E2 AS ALttt AL RE0| HMUNQ, S0 HMUNL?

=2
o
fuin
i
[a)]
[
O
[
(@)
rr

SO 2 g+ USULE HE S0, 2 + (3 * 4) il AH
Off Hloll ALt =ME EH 2= MEHE & 82 & UAS A-YLH

EXOZ X U= AL,

ALt XA=9| R 2AZM LEECZE =AMUZ AttES 20U
+4 = (2+ 3) + 4 2 Z0| ALtELC

HH EEo HLAIS2 LEZUNM 2 B2 = AlLHELLD.

a = (b=c) 2 Z0| ALt}
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7.1. if &
if 22 =715 WES W AU if (242Y) Z210] FO|2tH, _if =5_° IF2S 2YotH
else (OIL|H) _else 25_2| HHES HATLICE. 0| I else ZHHS 20| 7HSTILIC
oAl (if.py) c 2 TS R AR EFo] ATt o]

number = 23

guess = int(raw_input('Enter an integer : "))
if guess == number:
# New block starts here print 'Congratulations, you guessed it.'
print '(but you do not win any prizes!)' # New block ends here
elif guess < number:
# Another block print 'No, it is a little higher than that'
# You can do whatever you want in a block ... else:
print 'No, it is a little lower than that'
# you must have guessed > number to reach here

print 'Done' # This last statement is always executed,
# after the if statement is executed.

Al
=

02

At

$ python if.py Enter an integer : 50
No, it is a little lower than that

elif o else 28 MBY 22, =Rl BRI DRIANE LY B20| 20] 210{0} i

1 02 0= TE S0M7| HAZ A

Numerical Lab., Chonnam National University



7.2. while &

while 22 £ ZU0| FHE E2 AlSolM 552 HES= U=t
while 20|= else HO| M2t 4 QUSLILCH

A Cwhile.py'):

number = 23
running = True

while running:
guess = int(raw_input('Enter an integer : '))

if guess == number:
print 'Congratulations, you guessed it.'
# this causes the while loop to stop
running = False

elif guess < number:

print 'No, it is a little higher than that.'

else:
print 'No, it is a little lower than that.'

else:
print 'The while loop is over.'

# Do anything else you want to do here

print 'Done’

18/65
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7.3. for
for..in 22 A EHAH(Sequence)= MEtA B0 Aslist I At E|= IIO|M0f| LHEFE = 5HLtQ| HIS RO 2
SHLHM R 7HH AMSHSHL|CE
HHO|2 O S=0| LI = O S22 90| T MZESEA|7| HEZFL|CY.

OlK| (‘for.py’):

$ python for.py

for i in range(1, 5): AlgH Z ) 1
print i
. 2
else:
3

print 'The for loop is over' X

The for loop is over

range(,) &% : 0 = X B =Xt Ol 2|1 & B =X} O|27HX| 2| =Xt SF(E|AE)S et

range(1,5)

range = 14 &7fol= AtQ| 2| AES HIEHEILIL
range Off M|l & X XS 2iHotH, O] M| MY <A2UEN Sotot= A2 2|AES &S & UL
range(1,5,2) = [1,3] = HEELIC

orHOj| 4-Jott] gretelf =7 HZ0, i @ 2 <At 8RS

mujn

range = 25 Il ofd B L2 B= At
K|Foll = A|ZH0] 22 22 & AFLI.

—

CekM D12 2 RS AS O & We o0 St XS ddot=S of= £0| "L,
0] 8% for =0 xrange() = Hitl AHEE & UFHLL

ESH RTI2 else S TSIAF = £ QUBLICE 01740] ZEE|H, break 2O 2 2O E ZIA| 2 HINHLIQX| U= &t
2O O =10 H FHol= 0] HO| et Malix[A ELCY. . . .
Numerical Lab., Chonnam National University
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7.4. break &

N
o e s
RO Fo| dls ZHZ FEX|A|7| I HS If ArSEL|CE

ol (break.py'):

while True:
s = raw_input('Enter something : ')
if s = 'quit':
break
print 'Length of the string is', len(s)
print 'Done’

210 *False' 7} EIX| QU47{LE BAHE o ZIIK| 27}

20/65

7.5. continue &

while True:
continue =2 M S0 2O S=E9| LIHX]
HYHIES ASHSIX| 4 ZHIZ OIS 202 if s = 'quit':
SOVt S L LY break

if len(s) < 3:
Ol ( continue. py):

continue

s = raw_input('Enter something :

print 'Too small’

")

print 'Input is of sufficient length'
# Do other kinds of processing here...

Numerical Lab., Chonnam National University
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SEA~

T4
s MALE 7hstt T2 0| 22H8 HEILCE 0|A2 S8 =52 330 02| 50 0| E& A,
J 0|82 Z20H HOUMA AELCEMN 1 S50 ZetE BHOSS FHO| 0 CHA| 2l 5= A of= AYLI
0| B et+Z SECICH 2f11 UL AMY f2|= 0]0] @ A len O|Lt range 2t 22 T2 WY &+=S
ArZol Lt

s def 7|RIEE Soff HeELL. def F0l= &2 AEX} 0|F= Yot l, 222 Zf MOZl g==0f|A

_Jlk_ =
&& XK arguments)2| 55 YHoH DHXUYLZ EES YHolH S

T I — |

(@)
M2 S50| AR E= OF SFE e 0] 20N Ar2E BENES ¥ F of s
OA ( functionl.py = MAEHLICH):

def say hello(): # block belonging to the function
print 'hello world' # End of function

say_hello() # call the function
say_hello() # call the function again

Al
=

0t

21

$ python function?l.py
hello world
hello world

Numerical Lab., Chonnam National University



8.1.
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et o) e

=5 Holg M 0 HE X8 o= USLICH f7H Ha2 efe2 H2K|= 252 0|55 EolH,
= 0] USS 0180 FU7IE & = USUILCH U7 Haps HEQ 9] 20| FE XD,

O] M et~5 Fo M =0T 0|52 WK W= 2f R210, 80l GAE w=S UK} 2t RELT

Ol M| ( function_param.py = XZGHA|
def print_max(a, b):
if a > b:
print a, 'is maximum'

print a, 'is equal to',
print b, 'is maximum'

# directly pass literal values
print_max(3, 4)

Xx =5

y =7

# pass variables as arguments
print_max(x, y)

$ python function_param.py
4 is maximum
7 1S maximum

b

elif a ==
else:

Numerical Lab., Chonnam National University



8.2. A1 W
Of2120] HOIBt 314+ OlOfA] B2 MOIGHT ALSE 2
HASTHS A2 AB0| gL,
0|23t ¥14+S2 84:0| K|%(local) ¥42tT 510, 1
BE HASS BIAT} YOIR= AHOIM 22S AT

Ol®| ( function local.py 2 NASIML):
X = 50

def func(x):
print 'x is', x
X =2
print 'Changed local x to', x

func(x)
print 'x is still', x

$ python function_local.py
x 1is 50 Changed local x to 2
x is still 50

23/65

rr

; Z2 0|29 ¥4 1t

3 =

gol
e

SIS

o
oT, 7 M

IE 40| AT (scope) 2t £ELILCH.

JERIAH ELICH
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8.3.

global &

efrLt el RN 7l EF0AM A=
X% #=7t Ot HH(global) =2 At

O™ ( function_global.py 2 X&3s

x = 50
def func():
global x

print 'x is', x
X =2

print 'Changed global x to', x

func()
print 'Value of x is', x

Al
=

02

21

$ python function_global.py
x is 50 Changed global x to 2
Value of x is 2

24/65
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8.4. 71 & Q13

Ol EHct Z2, f+E 58 [l Q+E MEINO 2 HAFA| ol AL EX} UE EAFTK| oW ANSC= 7|2US
MESIESE ot= A0| W W7t ASLILCE,
5 MRS M |ISk= 047 Ha ROl Y SAKE( = )2t 7|22 Y=t of 7|2 Q3tS XIE=L .
Ol M, 7|2 Q242 BIEA| H=0|0{0F StLICt, & O H<to| LolAtH, SHZL0[0{0F GLICY,
O™ ( function_default.py 2 XAESIMIL):

def say(message, times=1): =2 Zaf:

. o s .
print message * times $ python function_default.py

say('Hello") Hello

say('World', 5) WorldWorldWorldWorldWorld
ot say & AEE <Xt OE 2XE S UH=610 E8ol= &4 LIC
ZXE K™ ofX| 2o &, 7|20 MEE|K, ZAIE0| ot tH SHELICE
D20 XHZ say E £ M{0fl= &0 2AET E7q 0 oHH E=HolA| LILC.
=M SENM= SAEL QI 5 E @A 0 g7t EXHE S b6 =G0 L(say)otAl 2HLILCE.
070 Ha Z=F0|A OFX[20]| U= OH70 H-S0f|2t 7| = Qx2S X[Holl & &= USLICL
%, 7|2 Q22 X|HolX| L2 0H7H H=a-2f Y0 X[t 0i7H H=0f 7|2 Ql2f2 X[-He 5= L C
O|AZ e+ E S M 0j7H H=2 KXo KR 20| X™HE7| IE ILICE
HZE =0, def func(a, b=5) = =2 &= HOO[X[Zt def func(a=5, b) = =Xl EsLICH
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719 A%

of2{ 42 j7H W42 7RI
o[} D7 #14:2] 0|22 X
B4 MOIA| XIHE 07 B4

212k0] D7 W40 Q1SS AH FER

O|L= &}
-

ol
-_

7|HE Q5 AtEot= Hl F7HK] BH-O0| JASLILE AWM=, 20| =MS UBEMX| i & 5 2 25
X

o]
M
M2 =, St 07 H0 P 2f2 27| =% o0 LIHX| = AS2 2 7|2 QU2 MYAXA & = USLIL
Ol M| ( function_keyword.py Z NZESIMIL):
def func(a, b=5, c=10):
print 'a is', a, 'and b is', b, 'and c is', ¢

func(3, 7)
func(25, c=24)
func(c=50, a=100)

$ python function_keyword.py
ais 3 and b is 7 and ¢ is 10
ais 25 and b is 5 and ¢ is 24
a is 100 and b is 5 and ¢ is 50
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8.6. VarArgs "j7]] 4

718 =0l 2/9/9/ =2 OH7H H=EE XJHoli=1 HE 7 UASLICH
Of2h Ol XMI2F Z0[ & 7|2 & Ar8ot0] 22
def total (initial=5, *numbers, **keywords):
count = initial
for number in numbers:
count += number
for key in keywords:
count += keywords[key]
return count

print total(10, 1, 2, 3, vegetables=50, fruits=100)

Al
=

02

21

$ python function_varargs.py
166

| € 7127t 2 07 B4, Ol SO *param 2t Z0| 0f7H HS X[Fol
$IX| 7€t 214~50]| ‘param’ 0|2t= 0|52 FEZ FOHA HoZLIC.

Aol E &= W7t 2 07 Hap, OIS SO0 **param At 20| 07 H4-5 X|IH

T =

D= 7I9E QI4=50]| ‘param’ 0|2}= 0|52 AL = FOA HOFLIC.

27/65

|2|(Variable) 72| 2I~(Arguments) & HEHSLILCE.

=3 g 20 AT 2=

B 281 340 AT
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8.7. return &

return <= ST ZHEH HEol (return) U W, 5 E WA U o) AREH U T
o] Wl return #tAH #t= AFd 9, Frt 52 o 1 g wEele S & S lEY T

def maximum(x, y):
if x > y:
return x

elif x = y:
return 'The numbers are equal'

else:
return y

print maximum(2, 3)

python function_return.py

Lo A
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8.8. DocString

o] A2 A (Documentation) A< (String) ©]2t1l &89+, A =994 DocStrings#t 58]+ ¥

7= 7HA AL syt

DocString<s X 2135 dold 7] A & 3,

OIAl ( function_docstring.py = NEOIML):

def print max(x, y):

The two values must be integers.'''
# convert to integers, if possible
X = int(x)
y = int(y)
if x > y:
print(x, 'is maximum")
else:
print(y, 'is maximum')
print_max(3, 5)
print (print_max. doc__ )
Mg Ha:

5 1s maximum

Prints the maximum of two numbers.

The two values must be integers.

YAE AT W f450 AHeE 5 dE e

rir
g

AC
<

S
kT

:_F.

Prints the maximum of two numbers.

st0f| ZotEl X EXEE 842 DocString .

DocString2 Z& 4t S2iA 0| S0 M8

AWMz HEA= tEAtE, 0K ZAt= OIEERE 8
SHm =2 HlY £,

M S22 E= 0 7|15S of=X[0f| Ciol fAlotAl &g

print_max &4=2| DocString2 &9 doc £MS Sol
2 (B=0]| 5 7 &2 CHASHH =10l),

J

doc 2 &= A7} 211 U= 7= SFYULL.
IFO[MOA help() 7t ol= €2 FHT LHE2S| doc
£d= 7H42 ot 0| EXFE= A

FIOIA 2H= =0l CHoll M DFEVEX|Z 2

help(print_max) 2t ot = F7olf HA|7| HFEIL|CY.

u°l'

help &= E2dH q 7|5 =EM L.
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9% & (module)

QEEEJHthmmﬂm
OHO|M HE 210[E2{2| £

OII

Ol Ml (module using_sys.py 2 XZ&GHMLQ):

import sys

print('The command line arguments are:')
for i in sys.argv:
print 1

print (‘\n\nThe PYTHONPATH is', sys.path, '\n')
2l0|E22| & otLI?l sys BES import 29
. 2 Io|Mof|A O] EE= A2 =
F20[2t 0 Y= 2020 A 2FofA[H THEtL| T,

sys BE2 MOWM CIE{Z2|E et QIF 2B/ Ml SOl 24,
715=0] A UsLC.

|
et

30/65

UC=H AR Z=TY A=

HIHLSHH DIOMOIA ALS

$ python module using_sys.py we are arguments
The command line arguments are:
module_using_sys.py # sys.argv[O]

we # sys.argv[1]
are  # sys.argv[2]
arguments # sys.argv[3]

The PYTHONPATH is ['/tmp/py"',

'/Library/Python/2.7/site-packages’,
‘/usr/local/lib/python2.7/site-packages"' ]
# many entries here, not shown here

Numerical Lab., Chonnam National University
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9.1. Bjo|E ZotUdH .pyc 4
DEE S8 A2 H4UHCE A2 &Y0|7| IfZ0, Dio[W=2
W= A =eh = UA| L CY.
JA2HZ pyc' SZ2AE 71A|= *HIO|E AMAU+E, YF9 St HAQ mYE US| F= A

o =22 =
Ofefet *.pyc OiYU2 LHE Z27 MM 1 Z=5 A 22 o I MEEH, 0] 3R 253 SHHS0l= O
He RS otX| B0t E[A =0 O Ee| 2ES =4S & UASLIH.

ofZtol EElE A8oliM & H 0] 1FES

.pyc MAS py MHAO| MFE|0 A= O=EZ 0 MEA ddFUDL.

ood

9.2. from - import &
O sys. £ QU6HX| ?JEME argv HE D2 JHO|A ZHIZ S2AM AESY £ JUS LT 0|H E2,
from sys import argv 2 Z2 {E= 0|2¢L Y.

SR SN OIS0l SEE UKD 22 1UE 5 ¢

S=2=

171 22 2+got/| lollA, 7tsotH 0] A A&ot=

from math import sqrt
print("Square root of 16 is", sqrt(16) )
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9.3. E%Q] name 4] (attribution)

HEZE2 0|52 R4 JUCH, 2& WO ZefE FES Sol 252| 0|52 &0i= &+ UA&H O
O] £d2 °4IH HE0| 22SHMM AE LD A=X| OfLH 2 E1HEIE101|*1 =itz Sl ARUXE A=ok=0 He
Ol=Igt £d= Sol 2=0] R Z2H =25 (RS e 2HI= JYZAS Tl 22t THEA| X

=
HE IO B2 name HES 7HX|11 YELICE TteF 71 0|150| main € 8%,
O] A2 E=0| AFEXZEE AF A=l AUZ 9|0 |5H3H [fH2tA 010 3= XMEot XM2|E 6

==

= =+ AsHLL

GIX| ( module_using_name.py 2 XZEGIML):

if name ="' main__

print 'This program is being run by itself'
else:

print 'I am being imported from another module'’

Al
=

o2

21

$ python module_using_name.py
This program is being run by itself

$ python
>>> import module_using_name
I am being imported from another module

P>
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9.4. 2L BE A5t

DEs Mdols A2 delitt. BE OjoPH Z= 732

M

H=0(7] 2L

oA (mymodule.py 2 XZEGIML):

def say hi():
print 'Hi, this is mymodule speaking.'

__version__ = "'0.1"

Q| OflM| T2 73 M0l Of2f x| T2 7240t 22 CIAMER|0f U HLE 2 sys.path F L0 A0{0F T

DS 2327| oA (mymodule demo.py 2 MESIMQ):

import mymodule

from. .import & A (‘mymodule_demo2.py):
from mymodule import say hi, _ version__

mymodule.say_hi() say_hi()

print('Version', mymodule. version ) print 'Version' 6 _ version__

= . Al
AIOCL-l 2 |. =

02

ot Ait= mymodule demo.py 9| Zuet Z&LILCE.

$ python mymodule_demo.py

. .. ) from mymodule import *
Hi, this is mymodule speaking.

Version 0.1 say_hi2} #0| 2Z&0| Z&E 2= JE O|E&5S
=2 FLC
259 4 QA0 otz Ho = ORI EE 0|80t H2 gL U= £ |2 A|&SH= version It ZE2

0§52 =224 dsU.

Z0|: 7}56HH from mymodule import * X2 AtoH= HS I E
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Zen of Python (Z}o]X A Al)

IH0|449] 02| X2t & otlt= "HAIHQ! 20| LAIHL!

—

9.5. dir W& g8+<= (built in function)

dir LY 2+= 0[S0 A0 HE[O U= MEXNSS 5= =

012 501, BEO| B2 T4t F2HA U HAS0| AHX} 01Z0] HOI

$ python
>>> import sys

# sys 2= WO dRE 5432 A2 0|8 =5

o —

>>> dir(sys)
[' displayhook ', ' doc__
'version', 'version_info']

t A2 UE 40 7|0 2 ISt AU

# oA 20| MAUE 452 AEZ 0|8 55

>>> dir()

[' builtins_ ', ' doc__ ',

' name__ ', ' package ']

# ME22 B 'at A

o)) a=>5

>>> dir()

[' builtins_ ', ' doc__', ' name_ ', ' package ‘',

222 27

Ul

<

M

a'l

o2
=

34/65

M0l 24 HCF WL} (Explicit is better than Implicit)" &ILILC}.

', 'argv', 'builtin_module _names',

# AlEZE O|F AHA
>>> del a
>>y dir()

[' builtins__ ',

__doc__
' package ']

>>> dir (str) # str=d| A9 A4

, ' name__'

/
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9.6. T|7]A] (package) : BE5& A= AST=%
JF00H B2 GO0 Zotkl= AL7tR? Oi0[MO|A = 7| X|2t= EHSI7t O] sHE & LILCY.
I§7 |X[2 T St SHQULICHEE TH0MO|AH O] E0= I0|MW 252 H11 Qb= A2 €Y = 92 ol
init.py 2t= EYSIYUZ ot 7§ Eest QUELILCE.
02 20| ‘asia’, 'africa’2t= ot I7|X|E X &6t U= ‘world' 2= I |X|E S0 ACHT 7H-6H SAICH
LESt 2k2to| 61| IH7|X|i= ‘india’, 'madagascar 2| 5t 7 |X|E S O 230 USLICH

2 o=
=2 L-=

O] A%, Of=fi2t 20| 2H 1=

Of =3 ELICt:

- {some folder present in the sys.path>/

- world/

- _init__.py
- asia/

- _init__.py
- india/

- init

- foo.py

- africa/
- _init__.py
- madagascar/

- init_

- bar.py

Py

_.py
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10%. A= % (data structure)

IHO[MOll= Wl 72l Atz 27t U=, 242 _2|AE, /75, ARY, g UL,

Ml

10.1. 2|AE(list)

2AER 2AUR H2IE 2SS B AU X2 TEAYL,

2AES FHOIF U= (S [] S OIZ5HA TO[Mo|A| 0|2{0] 2AES ojnjsici= 22 Y 2 FLIC)
S 2IAES DHSO 3 017|0f M2 S22 FIISPLE ALK 4 UM, S $20| ZXot=X|
HAE S & AL

o
>
m

rr

o

1

Pl

H

-

>

H

=

4T ofr

ook

i

mjo

rE
oY

o

4

30 |

o>

C

o

S| AEE A2 SHATHAFEE ot o LTt
M (5 MASHL 5 2h= 2 €Y of F= A2, intets SHA(E= BIY)Q HAM(E= QAAEHA) | EQEE A
SHA= *HAEXE 7t 5 =0, 67 HAEZE T SehA LHO| HOlE 1R LiE et =2 UILIC
OE =0, 1list ZHA0 append Zt= HAEE MSotH 0|= 2AEN &=3 6t FIH If AL
Z mylist.append('an item') 2} StH 2|AE mylist 2| OX|2H0)| Y XSS =7}
I SA=*TEXE J1E £ =0l 0| A2 Tho| I S A o FJolE Ha-52 |0 T

™ mylist.field 2t Z&LILCE.

=
mjn
fuin
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Ol (ds_using_list.py = XHSIML):

# This is my shopping list
shoplist = ['apple', 'mango', 'carrot', 'banana']

print 'I have', len(shoplist), 'items to purchase.'

print 'These items are:’,

for item in shoplist:
print item,

print '\nI also have to buy rice.'
shoplist.append('rice")
print 'My shopping list is now', shoplist

print 'I will sort my list now'
shoplist.sort()

print 'Sorted shopping list is', shoplist

print 'The first item I will buy is', shoplist[0Q]
olditem = shoplist[0]

del shoplist[0]

print 'I bought the', olditem

print 'My shopping list is now', shoplist

37/65

A3z

$ python ds_using_list.py

I have 4 items to purchase.

These items are: apple mango carrot banana

I also have to buy rice.

My shopping list is now ['apple', ‘mango', 'car
rot', 'banana', 'rice']

I will sort my list now

Sorted shopping list is ['apple', 'banana', 'ca
rrot', 'mango', 'rice']

The first item I will buy is apple

I bought the apple

My shopping list is now ['banana’, 'carrot', 'm

ango', 'rice']

—print 2 M 70| F7tet H= EHE UE O
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10.3. 5= (tuples)

0= 7He| 2|E 20t EH= O ASEUL
2| AEQ H|ZoX|T, e|AE AN U= HH/HX| 7|50 SiEL.

E E22 40| B7H55H0, TN F2 SXIED 20| * HIHK QI HHSS HS 0 ASELIC
SZ2 M 4 Qs 2SR 20l HER TRE 02| o] 2o FolELrY,
S20| HEE HS2 £FO0| BIH5617| IR0, T 2SO B2 TRE TR0/LE AR O B0IM £2 A

O™ (ds_using tuple.py 2 XESIMIQ):

# I would recommend always using parentheses to indicate start and end of tuple
# even though parentheses are optional. # Explicit is better than implicit.
zoo = ('python', 'elephant', 'penguin')

print ‘Number of animals in the zoo is', len(zoo)

new_zoo = 'monkey', 'camel', zoo

print 'Number of cages in the new zoo is', len(new_zoo)

print 'All animals in new zoo are', new_zoo

print 'Animals brought from old zoo are', new_zoo[2]

print 'Last animal brought from old zoo is', new_zoo[2][2]

print 'Number of animals in the new zoo is', \
len(new_zoo)-1+len(new_zoo[2])

Number of animals in the zoo is 3

Number of cages in the new zoo is 3

All animals in new zoo are ('monkey', 'camel', ('python', 'elephant', ‘penguin'))
Animals brought from old zoo are ('python', ‘elephant', 'penguin')

Last animal brought from old zoo is penguin

Number of animals in the new zoo is 5
Numerical Lab., Chonnam National University
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10.4. AFA (dictionary)

Moz HO0rE == S0, ArHel 7|= ARH0IM F&et &
AHQ| 7|= X HA(ZAIE S5)010{0F kX2

o
UEULE  O|RS ZHEotA THAl HotH ARHS| 7|== He AP MES 4= ATt F SIFHL LY.

—

-

AFHE Folg i 7|12 2ke] M2 d = {key1 : valuel, key2 : value2 } 2t Z0| X[al FLILCH.

719 242 S RO E FEotH 2 7|-% 42 HE FEotl 0| ZE NS 523 {1 2 50 Eh= A

O7|M APEQ| 7|-2f 2 Ats2= HEEX| HELL. 01F floiM= Algot7| ol X 2FE
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O|M (ds_using_dict.py = X&SIMQ):

# 'ab' is short for 'a'ddress’'b’'ook

ab = { 'Swaroop' : 'swaroop@swaroopch.com',
"Larry’ : 'larry@wall.org’,
‘Matsumoto' : 'matz@ruby-lang.org',
'Spammer’ > 'spammer@hotmail.com’
}

print "Swaroop's address is", ab['Swaroop']

# Deleting a key-value pair

del ab[ 'Spammer"']

print '\nThere are {} contacts in the address-book\n'.format(len(ab) )

for name, address in ab.items():
print 'Contact {} at {}'.format(name, address)
# Adding a key-value pair
ab['Guido'] = 'guido@python.org"
if 'Guido' in ab:
print "\nGuido's address is", ab['Guido']

Al
=

02

21t

Swaroop's address is swaroop@swaroopch.com
There are 3 contacts in the address—-book
Contact Swaroop at swaroop@swaroopch.com
Contact Matsumoto at matz@ruby-lang.org
Contact Larry at larry@wall.org

Guido's address is guido@python.org
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10.5. @43
SHY=E2 S|AE, BEF, EAE 22 AYULCE J2H EAHYO0|Z FA0|1 AU M= F ANO0| 5LENQ?
BNYO| 7|52 HIHA HIAE (in 2t not in 4Rt SAHHO EY =S OIS = U= *QUElA HALUL|CY,
Lot 2|AE BEE, EZAEY M 7HX] SHAE2 =2l0|A At 7[SS 7KL U=, O| A2 A o YRES
Eeti(slice) 22 letst= Qi & 25 ZES dietol = AAULICE
OlX| (ds_seq.py 2 XZE6HMIL):
shoplist = ['apple', 'mango', 'carrot', ‘'banana']
name = 'swaroop' S2f0[A X0l M| BTy Q1+ X ™ol & = U=0l,
# Indexing or 'Subscription' operation # O| A2 S2t0|A AR 0 sHEetL|Ct
(71222 1 YLLh:
print 'Item 0 is', shoplist[0]
print 'Item 1 is’, shoplist[1] >>> shoplist = [ 'apple', 'mango', 'carrot', 'banana’
print 'Item 2 is', shoplist[2] g [apple’, o ’ ]
print 'Item -1 is', shoplist[-1] >>> shoplist[::1]
print 'Item -2 is', shoplist[-2] : Co Co Co :
print 'Character 0 is'. name[0] ['apple', 'mango', 'carrot', 'banana’]
shoplist|::2
# Slicing on a list # % g [+:2]
print 'Item 1 to 3 is', shoplist[1:3] ['apple', 'carrot']
print 'Item 2 to end is', shoplist[2:] o
print 'Item 1 to -1 is', shoplist[1:-1] ?>» shoplist[::3]
print 'Item start to end is', shoplist|[:] ['apple', 'banana’]
# Slicing on a string # o
print 'characters 1 to 3 is', name[1:3] 22> shoplist[::-1]
print ‘characters 2 to end iSI, name[ZI] ['banana'/ ‘carrot', 'mango’, 'app]_e']
print 'characters 1 to -1 is', name[1:-1]

print 'characters start to end is',

name| : ]
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=)
II%I-% I-/a-'IE/I/ oro C}

L§C L—

Lz 8 0 72 AL

H>
i
T 1o
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o
oA
o
rlo
H
oo
rh
i
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1o
H>
>
-
o
I
=2
0z
el
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°
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i
40
0jo
Ral
BT
T

>>> bri = set(['brazil', 'russia', 'india'])
>>> ‘india' in bri

True

>>> 'usa' in bri

False

>>> bric = bri.copy()

>>> bric.add('china")

>>> bric.issuperset(bri)

True

>>> bri.remove('russia')

>>> bri & bric # OR bri.intersection(bric)
{'brazil', 'india'}
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10.7. &2
AN E Mol H0f ol = M, AFY &K 2X[7F Ha0fl 2P E= A2 OFELICH Ha0lls 2AA|Q] X 712
AXgh 1 H0 0|F0] o EL| AFE HIZ 2] 07N HELE[ U= HH A Q] /XIZ 7i2]7|= A
0|2 ZiX|0f O|FS HIRIE of Tty HSL|CE
Yuto == 0[0f CHoli 2 A 41E & 7} SisLICEt, Xz Qloff Ldlol= E 7HK| ol
OiX| (ds_reference.py = XNHSIML):
print 'Simple Assignment' Aol A}
shoplist = ['apple', 'mango', 'carrot', 'banana’]
# mylist is just another name pointing to the same object!
mylist = shoplist $ python ds_reference.py
# I purchased the first item, so I remove it from the list Simple Assignment
del shoplist[0] shoplist is ['mango', 'carrot', 'banana’]
pr%nt .ShOPIISF }S ’ shopllst mylist is ['mango', 'carrot', 'banana’]
print ‘mylist is', mylist
# Notice that both shoplist and mylist both print Copy by making a full slice
# the same list without the 'apple’' confirming that . . . o o .
# they point to the same object shoplist is ['mango', 'carrot', 'banana’]
print 'Copy by making a full slice' mylist is ['carrot', 'banana’]
# Make a copy by doing a full slice
mylist = shoplist[:] S N = - -
# Remove first item S&ot A (Hd™ I-||9|)0| SA=ES ddotl! HS o=,
del mylist[0] S2t0|A HAKE 0|Z0l0] SAES A4
print 'shoplist is', shoplist Ct=5| ot HaE OHE Ha40 oA E[H
print 'mylist is', mylist E HAL ZtO JHF| 2 "XFX"
# Notice that now the two lists are different
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10.8. A digt & o AAleE A

UM =XHE0]| CHolf O0] A5 CHEJKX|TE, H 7HX| O YOIFH £ AS0| USLICH ZAE & HA0|E2

o2 HAEE 71X J=0| 0|2 Soll 2AtE2 o T SIS MASCH7ALE of = Y= & = USLICH

IO AFBE= BE ZXAIE2 str S22 9| XL T},
GIX| (ds_str_methods.py Z XZEGIML):

# This is a string object

name = 'Swaroop'

if name.startswith('Swa'):

print 'Yes, the string starts with "Swa"'
if 'a’ in name: print 'Yes, it contains the string "a"'
if name.find('war') != -1:
print 'Yes, it contains the string "war"'
delimiter = ' * ' - =
list = ['B - Tl' Russia’ ‘India’ ‘China'l startswith HAE= FOT ZXEE AZfot=X] &
WSt = L Brazii, Hussia L indian, Hhene in QIMRHE FOIZI 2 XH0| EBHE0] YK 2ol
print delimiter.join(mylist)
find HAEE EF 2XAE2| HXIE dhet
Yes, the string starts with "Swa" ZOX 2XES & K| 28t AL find = -1 2 Ht&t
Yes, it contains the string "a"
n 101 _+_E 7HO XX _?_ =2 sHCF El_ (o= K=]
Yes, it contains the string "war join MALE, O|AZ FOT Z2XESS oid 2AES
= = 7435t § o] 3 BE71ld=2 OI= HIs

Brazil * Russia_*_India_* China TEAIE ol 2Rt otlte] 2 =AES TEY T
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114, A8 B4 8 488 % 48
backup_verl.py = XZoIML:

import os
import time

# 1. The files and directories to be backed up are # specified in a list.

# Example on Windows: # source = ['"C:\\My Documents"', 'C:\\Code'] # Example on Mac 0S X and Linux:
source = ['/Users/swa/notes']

# Notice we had to use double quotes inside the string # for names with spaces in it.

# 2. The backup must be stored in a

# main backup directory

# Example on Windows:

# target_dir = "E:\\Backup'

# Example on Mac 0S X and Linux:

target_dir = '/Users/swa/backup' # Remember to change this to which folder you will be using

# 3. The files are backed up into a zip file.
# 4. The name of the zip archive is the current date and time
target = target_dir + os.sep + time.strftime('%YSm%d%HIN%S') + '.zip'

# Create target directory if it is not present
if not os.path.exists(target_dir):
os.mkdir(target_dir) # make directory

# 5. We use the zip command to put the files in a zip archive
zip_command = "zip -r {0} {1}".format(target,' '.join(source))

# Run the backup

print "Zip command is:"
print zip_command

print "Running:"

if os.system(zip_command) ==
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127, AR A 22199

X2 T2 MS ZHEt I, Q2= H|0|EE [IRE HYSO| 220| 5450 X302 T2 JMS LAMGIESL|CH
0|2{5t M| WAlS &Af X/5F T2 249 7|02t BEL|C
0|9t =2| H|O|E{Qt 7|58 A2t 22|19 ZHOZ 20 T2 IMS LGt [ CH2 7|H0| QaLCt.
0|AHS ZiA x/g 2]y 7|a.*0|au "2 |0}
12.1. self of o5t
SA HACE UHEHOl &h4-0f wf 5t 71X CH2 HO| Ql=d|,
TS HAEO| ZHQ OYJH HHAQ| 220 SHAL £7t2 BF JHO| 4T} OH QHO|| =7HE|0{0F SHCH= MQIL|CY
L5t HACE S5 I 0] HA0= Q2|71 &N 242 YUZEX| QOM, thAl IO|M0| XIS O 2 ZS &hetstL|Ct.
0] BH20ll= SR ZHH| AFAIQ AER T} SHLE|H, UBIMOZ self 2} 0|2L AlSLCH
0] 20| 0|22 OISIHE XIS £ YX[TH self 2f= 0|2 MRS AL 225/ HstL/C}

IO MO| self Off O{EA 2tS ETot= AAUX| 2|0 Y @= 2E &I B/t skl 3= AYLIH.

OohS &1 ?loll IS otLt S0 2SI,

42H&20| MyClass 2t= SHA S MM3M0

O] A9 HHE myobject 2H= 0|20 2 MAMaHCIT & 2 A|C}

O|H[ O] ZHA|e| HAES 2"°* = myobject.method(argl, arg2) 2t Z0| otH,

0|22 MO0yl Clsl A= 2 MyClass.method(myobject, argl, arg2) 2| HEWZ H}A EL| Cf,
0|0 self Of EH°*E§ UL|CE,
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N
oz
ra
MH>
g'y
iU

2 A Ol GilA|7t OF2 GiIXO| LIEILE QUELICH oop_simplestclass.py & X% otML).

class Person:

pass # An empty block $ python oop_simplestclass.py

<_main__.Person instance at Ox10171f518>

p = Person()
print(p) pass TO % I BE2o] ¥ B2
M7 AAZ A AFE w2 o] $1X17F A nhg

12.3. A&

class Person:
def say hi(self):

print('Hello, how are you?')

$ python oop_method.py
Hello, how are you?

p = Person()

p.say_hi()

# The previous 2 lines can also be written as
# Person().say_hi()

017|M say_hi MAE= OFF D7 H- HARK| EX[TH &4 OO self = 7HXL UASS =42
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12.4. init HAE

init HIAEE SefATt QAABHAS E I SEELCE
Cr2fA O] HIAE= HA|71 M-8 M O 7KK =7|gt HESO0| RS I FE6tA AHEELIC.
O7|M initQ] &t Fof| Y= BE2 5 HM QU0 otCt= HS 7|A5HA| 7| HEZHL|CY,

0%

]

m

O™ (oop_init.py 2 XNESIMR):

class Person:

def _ init_ (self, name): $ python oop_init.py
self.name = name Hello, my name is Swaroop

def say hi(self):
print 'Hello, my name is', self.name

p = Person('Swaroop")

p.say_hi()
# The previous 2 lines can also be written as

# Person('Swaroop').say_hi()

£ HOIRILICHEE self'& XEet ot AolgtL|ct).
X|Hol FALH= HO| F==5EA| 7| HEZLCY,
40| LAl 402U self.name 2 HEHZ AL

M 0§70 H name & @A 2= init HAE 2!

0| If & Ct2 49| 0|29 'name' 0|2t= SYSH0|12S
0|Z40| 2M7t =|X| S4= O|F= Stlt= "self” 2 ZoiX|= ZHX

IE SHLIQI name 2 X|F H=E 2|0fol= AL =E ARZE|7| MEZ&ILICH.

D=3 HoM 425 2AolA 28 = JLE=E, S0 YOLIX| EEL T

? AN 7t Q8 A2, 227t init HAEE XX SFof FX| 1] SHAZRE Q AHAS Hde

23 Q| 215 S EA L= "YLICH 0] FHO| 0] HA=7t & 5 EolAl &A= 0|7 &L,

[}
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12.5. 294 H49F A4 M

ulJ

45

, 1 2HAZEH

tH O™ K[ 7}

KIF

(<}

W2 =X
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( oop_objvar.py ):

class Robot:
"""Represents a robot, with a name.""" # DocString called by Robot.doc

# A class variable, counting the number of robots
population = 0  # ZPA W

def init_ (self, name):
"""Initializes the data.
self.name = name # Z4A] H
print "(Initializing {})".format(self.name)

# When this person is created, the robot
# adds to the population
Robot.population += 1

def die(self):
"""T am dying."""  # DocString called by Robot.die.doc

print "{} is being destroyed!".format(self.name)

Robot.population —= 1

if Robot.population =
print "{} was the last one.".format(self.name)

else:

print "There are still {:d} robots working.".format(Robot.population)
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def say_hi(self):
"""Greeting by the robot.

Yeah, they can do that."""
print "Greetings, my masters call me {}.".format(self.name)

@classmethod ek Eal| Eaa

def how _many(cls):

Prints the current population.
print "We have {:d} robots.".format( cls.population)

=

droid1 = Robot("¥3}") ,
. . $ python oop_objvar.py
droid1.say_hi() (Initializing 2¥})
Robot . how_many () Greetings, my masters call me &3},
_ ) ) We have 1 robots.
droid2 = Robot("HlEt") (Initializing HIE})
droid2.say_hi() Greetings, my masters call me WE}.
Robot .how_many () We have 2 robots.

Robots can do some work here.
print "\nRobots can do some work here.\n" Robots have finished their work.
print "Robots have finished their work. \n So let's destroy them.

So let's destroy them." 23} is being destroyed!

There are still 1 robots working.
droid1.die() W E} is being destroyed!
droid2.die() W€}l was the last one.

Robot . how_many () We have 0 robots.
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population SeiA Ha= Robot.population 2f Z0| AFEolH self.population 2f Z0| AHEolX| E5LILE,
HIH ZHR| B2~ name 2 11 20| QtOIA] self.name It Z0| AF2 ELILCL.

—

HAE how_many &= X0 AZKE[M JUX|] L1 SHAN ALKE[0] U= HASRILIC
7| M 22[7t i SeA Q| O{H HENIX| 2O0t0f g X0 L2} HAEE 2L HAE(class mathod)

;
AEHE! O|AE (static method) 2 HOIStX| AXSH & QUSLICT
07|M= how_many MAEE ZA HAEEZ OIS0 7| 2|5 HIZ0|E £ 0|25tFSLICE

OIZ0[EHz 0{H U= FIVIZ ofl = 0 2 22 ol 222 Z4M3T= A0|2t MZiotH E LT,
%, @classmethod O|Z2{|0|E= OriXE S Sol= A1t Z&LICE

how_many = classmethod(how_many)

init HIAEE Robot 2 QIAHAE X7|SIA|IZ I AtSELILCE.
O] HAEZE Solf 20| otL} F7H8 WOICt 22| 7i+& 2[0|ot= opulatlon = 1 ¥ S7IA|A SLLCL
2t ME HHEE A Hy self.name 2| 42 MENE XMl FASLICE

ZHR{0f Solf U= H2k HIAZ0 MZot7| floiM= BIEA] self S AtEdlOF gitt= H= 7|YotAl7] HIZF LY.

O|HE L= UZ &M & X(attribute reference) 2t £EL|C,

D=T3s 2THEE HAE0 ZoE A M3 2220 DocString 0] ZE(f /= A= B & =+ AU

o= =2

OFEE7EX|2 0] DocStringMl= Robot.doc = Soff MZ2& £ U1,

I H|AE 9] DocString 2 Robot.say_hi.doc 1 20| MZ& 4= USLIC
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12.6. &
x| XjeF T2 efUS| I OHE 2 B2 IEE MAE & & AULk= AL 0| 2fet ot 7iX| BHOZ o< 0] AAEEU
Of EH°*°| T SPYEC| HEE RMot= T2 MG of ZAICEH
O] M w2t shll B SSHLZ 0|F, L0], =& 52 4ES 7HX|11 U= A0|H,
u_—|—01|':'r ML= dEE= gF, U=, 5§71 80| U= A0|1, sHlot HEL = d2z2= 84X, 555 S
HIHO SchoolMember 2t= O0|ECZ BE ZHA S MMSH
W9t ohl FHAS 0| SHAZRE 4= 20t H-dot= AL
0] 32 442 SUHAS2 O|EH|IT &9 & AEAU2) o MF FA0| E= A0|,
[THEtA O M A0 2 &0l H= MEXHY dEE 2 F7tl & = U= AL
ZE2 2?27t SchoolMember 0| MZE 2 7|55 F7tolAL =2 UH 7|5S +HoA &[H,
71 ot ARl w2} ol S A0 O|2{et HE AF0| A5 =2 FTHEIC= HYLI.
I CHE FE2 O2=20] O S0 ietof] ALKE ARS2| BE XS THfo{Of ottty of AR W9 skl XS

SchoolMember ZHX|ZM £ZESIH AL +~ QUTH= HULIC.
0|72 CadM ojatn a0,

ot?l YAI0| B2 HAS EQE of= OH JE0MA 0|2 HiLlot0] AEE 4= UATtk= A= 20| LGt
AEA o

A0l ZiFH THROIE 4
)

0] MEU ALl SchoolMember Z2{AEZE 7|2 YA A& 2t fSL
k=3

L Teacher 2} Student A= DM SHA
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( oop_subclass.py ):

class SchoolMember:
"' 'Represents any school member.'"'
def _init_ (self, name, age):
self.name = name
self.age = age
print '(Initialized SchoolMember: {})'.format(self.name)

def tell(self):
""'Tell my details.'"'
print 'Name:"{}" Age:"{}"'.format(self.name, self.age),

class Teacher(SchoolMember):
‘' 'Represents a teacher.'"'
def _init_ (self, name, age, salary):
SchoolMember. init_ (self, name, age)
self.salary = salary
print '(Initialized Teacher: {})'.format(self.name)

def tell(self):
SchoolMember . tell(self)
print 'Salary: "{:d}"'.format(self.salary)

class Student(SchoolMember):
'''Represents a student.
def _init_ (self, name, age, marks):
SchoolMember. init_ (self, name, age)
self.marks = marks
print '(Initialized Student: {})'.format(self.name)

def tell(self):
SchoolMember . tell(self)
print 'Marks: "{:d}"'.format(self.marks)

54/65

t = Teacher('Mrs. Hong',6 40, 30000)

s = Student('Swaroop', 25, 75)
# prints a blank line
print

members = [t, s]

for member in members:
# Works for both Teachers and Students
member . tell()

Al
=

]

21

$ python oop_subclass.py

(Initialized SchoolMember: Mrs. Hong)
(Initialized Teacher: Mrs. Hong)
(Initialized SchoolMember: Swaroop)
(Initialized Student: Swaroop)

Name:"Mrs. Hong" Age:"40" Salary: "30000"
Name:"Swaroop" Age:"25" Marks: "75"
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13%. 4893 &9
13.1. AFEA 2 R g gy

io_input.py 2 NASHNQ:

def reverse(text): =AEE FE7| floiM= S20|AE ARSI
return text[::-1] UM EUFO0| EHHY =210|A 7| 5= 0|86H0
def is_palindrome(text): segla:b] 2 ZE FEEZ Edl QX| aFE QX b7IK| 22Xt
return text == reverse(text) Z210|A 2Xt0f| M| B Q142 H7 F0f 2210|A AE 2 XY
something = raw_input("Enter text: ") 52 ABE AYoH SAY2 DIAHEH Hi POz 221012
if is_palindrome(something): HE =0 -1 = X|JolH FET! ZAE0| Hr2tE LT,
print "Yes, it is a palindrome"
else: raw_input() ge Q2 A2 EXAES ofHO| HA
print "No, it is not a palindrome" AMEXP Yot LiES EAIEE Bietoll ELICH
J— O|X| 0] 2XIHS B0tk HZO] FLIC

O17|M FEoiT! EXE0| FESIXIX| HUAS M| =AE

SOl I, 0|74S HOIZ palindrome | 0|24 S1=L|C}

Enter text: sir
No, it is not a palindrome

$ python io_input.py
Enter text: madam
Yes, it is a palindrome

$ python io_input.py
Enter text: racecar

Yes, it is a palindrome
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oAl (io_using_file.py E MESIML):

| HAE dJdot = poem = """\

Programming is fun

When the work is done

if you wanna make your work also fun:
use Python!

read, readline, write A&
IS g Ol Ql= HEQ M=HE XN

OIX[Eo= MES S7AL A= 25 25 O

close HIAEE S & # Open for 'w'riting
f = open('poem.txt’,
# Write text to file
f.write(poem)

# Close the file
f.close()

# If no mode is specified,

. . : # 'r'ead mode is assumed by default
$ python io_using_file.py f = open('poem.txt")

Programming is fun while True:

When the work is done line = f.readline()
# Zero length indicates EOF
if len(line) == 0:
break
# The "line” already has a newline
# at the end of each line
# since it is reading from a file.
print line,
# close the file
f.close()

[0
4o

w')

if you wanna make your work also fun:
use Python!
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13.3. Pickle

IfO[M2 pickle Ol2tdl =2|R= 7|2 EE= MSok=E,
O] =2 0/ HIOPH ZA|0|=X| Of 2= Kol FRALH/E LIS 224N AES + U of= Z=-ILIC
0|7 ZHME B8] XMFs Lt FLC

Xl (io_pickle.py E XZoIML):

import pickle

$ python io_pickle.py
['apple', 'mango', 'carrot']

# The name of the file where we will store the object
shoplistfile = 'shoplist.data’

# The list of things to buy

shoplist = ['apple', 'mango', 'carrot']

# Write to the file MU0l ZHHIS XIEBE7| PloHAl T

f = open(shoplistfile, 'wb"') open == 0|&ot0 4AJ//Hf0/{2) EEZ Y = B & 2
# Dump the object to a file pickle BE9| dump 342 5E510] ELILC}
pickle.dump(shoplist, f) 0| RS T2 2 (pickling) 0| 241 BHLICH

f.close()

CHZO R pickle 2=9 load &4E 02510
OHUO MEE HHE SefSL L.
0| ™2 A I/ZE (unpickling) Ol2t11 BHLILE,

# Destroy the shoplist variable
del shoplist

# Read back from the storage

f = open(shoplistfile, 'rb")

# Load the object from the file
storedlist = pickle.load(f)
print storedlist
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13.4. FUIE

XNS7HK| 227t SAEs AL 51, E O] = Tiof] S0 YO8l 2XSeE 2 0|8l S
2t HZ0[ 07} Ot LHE A= & EXE Sl A0 HE FR0U= unicode PAIS 0|18 EL7H UCH,
O[AH2 At u & %0l 20 =0 X|Foll FLILt:

>>> "hello world" H| G0{H HOE CtE WOl str CHA unicode HAIS AR

‘hello world'

>>> type("hello world") J2Lt 6HE0| MAUS ¢ MALL CHE AFEHQt Wiloh{n ¢ o=
{type 'str') FLUIE ZENEES S04 7tst YEIE HHTO| 2=0{0F 5,

>> u"hello world" 0|2{5t 49| 0|FE2 "UTF-8' Iﬂf_’ =L

u'hello world' Ci2dt 20| open HZE ef0f 7St 7|1 E QI+E B ZSC2M 0] YA
>>> type(u"hello world") = Aol OIS 1 M| & —’F UL T

{type 'unicode'>

# encoding=utf-8

import io

f = io.open("abc.txt", "wt", encoding="utf-8")
f.write(u"Imagine non-English language here")
f.close()

text = io.open("abc.txt", encoding="utf-8").read()
print text
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59/65
14.1. 2%

>>> Print "Hello World"

File "<stdin)", line 1

Print "Hello World"

N
SyntaxError:

: invalid syntax

14.2. 99

O|HOl|l= AtEXIZE
Ol ctrl-d &

FE E7IE Y8 ¥e XS MEoh=(try) ZRE 26l SAILL
FEI OTA El=X TS|,

>>> s = raw_input('Enter something ——> ')
Enter something —-> Traceback (most recent call last)
File "{stdin)", line 1, in <module)
EOFError

J12{H Oj0|ME EOFError 2t 22|
o|0|SHH (I e| &2

oL QEE =]
T T

E— Ei

oot 212 ©

trl-d Of 2l &

MIAIZ|=E Ol EOFE! I
AYLICE.

= o] E(end of file) 2
SAEILICH, ZAL7| oo 20| 2 A2 o|Ast

A Z3471 =0

o7} Lol
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14.3. o] A=

O2l= try..except 22 Sofl X2[2 = USLICE O]A2 try% °._01| ALY Z0| HHS
U= 02| A0 oStz 2F HS2HE except S0 Y=ol =T LT
O™l (exceptions_handle.py = XZESIML

try:
text = raw_input('Enter something --> ') o7 WAE & O OE HEmS

except EOFError: Ol 27t & ET M:O'|O: cow=
print 'Why did you do an EOF on me?' try S50 0 = ) MTEH o

except KeyboardInterrupt: 2/ 0|IE MHSHA X2l = HS2HE
print 'You cancelled the operation.' except H/EF0 20 FASLICE

else:
print 'You entered {}'.format(text)

>
gt

A1}

# Press ctrl + d
$ python exceptions_handle.py
Enter something -—> Why did you do an EOF on me?

# Press ctrl + ¢
$ python exceptions_handle.py
Enter something ——> ~CYou cancelled the operation.

$ python exceptions_handle.py
Enter something —-—> No exceptions
You entered No exceptions

60/65

Numerical Lab., Chonnam National University


user
사각형

user
사각형

user
사각형


14.4. o <] ©YA7]7]

raise 0 2F/022 0|E= B/ F= A= Soll Of

1 o2 A7t throw ELILE.

class ShortInputException(Exception):
"''A user—-defined exception class.'''

def _ init_ (self, length, atleast):
Exception. init_ (self)
self.length = length

self.atleast = atleast

try:
text = raw_input('Enter something —-> ')
if len(text) < 3:

# Other work can continue as usual here
except EOFError:

print 'Why did you do an EOF on me?'’
except ShortInputException as ex:

'{0} long, expected at least {1}')\
.format(ex.length, ex.atleast)
else:
print 'No exception was raised.'

02
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M (raise) N2 = Q&L CL

24

raise ShortInputException(len(text), 3

$ python exceptions_raise.py

Enter something ——) a
ShortInputException: The input was 1 lo
ng, expected at least 3

$ python exceptions_raise.py

Enter something ——> abc
No exception was raised.

print ('ShortInputException: The input was '
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Or2f T2 I1MS exceptions_finally.py = X%
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14.5. Try --- Finally ¥
D=0 IHUS 91 U= Hets 7Mool E*IEF O] I Gfl27t Heliet <2, o2l Z4 6F 2} &fEl0]
I ME et 20t 5 & == GlE/? O ol finally S5 Al S&LICL

IolM| L.

import sys, time

f = None
try:
f = open("poem.txt")
# Our usual file-reading idiom
while True:
line = f.readline()
if len(line) ==
break
print line,
sys.stdout.flush()
print "Press ctrl+c now"
# To make sure it runs for a while
time.sleep(2)
except IOError:
print "Could not find file poem.txt"
except KeyboardInterrupt:

print "!! You cancelled the reading from the file."
finally:
if f:
f.close()
print "(Cleaning up: Closed the file)"

A
=

A A

$ python exceptions_finally.py

Programming is fun

Press ctrl+c now

ACI! You cancelled the reading from the file.
Closed the file)

(Cleaning up:

time.sleep
IO-||-=|O-| J:[E

3 XS W
= =]

mw HO

12{™ KeyboardInterrupt 02|17} HAIE|0{ T2 40|
S=gUc 1L Z2IH0| Z= &[7| Mo finally ZO|
MY D2 IHYU K7t ek Z5[A ELICE

OO =

07| print
SHHO| A0S HIZHIZ E3ITS of

2 Fo sys.stdout.flush() & Ar25H0]
FASLILCE

T A"
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14.6. with &
try —==10;[PSIDN| AHEZ2 7189210 finally =0A 0| sHAIotH = A2 a== INE LT X with

AH
—_o
= 0|2olH 0|4= & O Z&Eot Zrdoll & = USULCHL

exceptions_using with.py = X&6HM|Q:

with open("poem.txt") as f:
for line in f:
print line,

¢ HlXl= 0172 G|l M|2t S LSt Z1E EHELIM.
AfO[H2 open &S AFEE M with 25 AHEo0IAL= AL

| e T

8™ IS ZI™ =0t F=X| ¢40tE with open O] AtS OF Mg =0t FLLCH.

AAMQ? @M with 22

J=H with 22 OEA AS2= 0lefet AE5E A2l = A
open 20| Bteto = MM E ot 0|, AT K7|ME= 0|22 "thefile” O|2t1L & S AILH.
| ofd 2= Z=5 2ol,

with 22 3t thefile.enter 42 SE6t
AlSHO| BU S0l g4 thefile.exit 7t &
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15%. & 2ol B g

15.1. sys =&
sys B=0= AAHIQ| 7|52 R = O &4=0| S0 Qs
0|2 0] sys.argv 2|AEQN= HHZ Cl+=0| S0 YSLIC.

$ python

>>> import sys

>>> sys.version_info

sys.version_info(major=2, minor=7, micro=6, releaselevel='final', serial=0)

>>> sys.version_info.major =
True

15.2. os &

>>> import os

>>> 05, getowd() # Beturn the current working directory

‘G H#P vt hond 7

>>»> os.chdir('/serverfaccesslogs') # Ohange current working directory
>>> o5, systen nkdir today') # fun the compand mkdir in the svpstem shell

0

>>> import os
>>> dir{os)
<returns a list of all module functions:

>>»> help(os)
<returns an extensive manual page created from the module's docstringss
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