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https://www.python.org/
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Install Python 3.5.1 (64-bit)

Select Install Now to install Python with default settings. or choose
Customize to enable or disable features.

2 Install Now
CwUsersWsalesioparkwaAppDatawLocalWProgramswPythonwPython35

Includes IDLE, pip and documentation
Creates shortcuts and file associations

% Customize installation
Choose location and features

pgthf()n

nstall launcher for all ysers (recommended)

Wiﬂd()WS [¥] Add Python 3.5 to PATH

S oty LWoIMd0|

CTHOI M2 0fl AT quit() BF 42 55518 ZS2E 0.

[ Y Wy .

X0 EuY UsS 201 emd 220 A python Olcts &
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BN CWindowsWsystem32ien

Microzoft Windows [UVerszion 6.1.76611
Copyright {(c) 20A? Microsoft Corporation. All rights reserved.

C:tHlsersizalesioparkXpython

Python 3.5.1 <v3.5.1:37aB7ceeb?6%7,. Dec 6 2815, B1:54:25)> [MEC v.1980 64 bhit <AM
D64>1 on win32
MType "help". “copyright", “credits" or “license" for more information.
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=123

>>> a

3.14
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>>> dl
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>>> d3
>>> e
>>> f
>>> g
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>>> type(10)

>>> type(-1.2)

3+4j; type(a)

>>> type(2+03)

>>> a
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(attribute)0l U=0l 2F2F real,
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imag, conjugate() Ol Ct. Ct

11+22j

>>> c.real
>>> c.imag

>>> cC

>>> c.conjugate()
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>>> abs(c)
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=1234
>>> bin(a)

>>> a

'0blo011010010'"
>>> oct(a)
'002322"

>>> hex(a)
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- o A 11-22j - 33, a-12, a-b

* = Al 11*22, (33+44)*(55-66j), a*b

/ LA Zit= A= 0ICh 2x0 M= int/int2 Z 1= int)

/! X2l L & Liss&ol Z g0l A 2=& Oldle Helld 3% 220+
L= & | etCt.

** HE M= 2**10, (1+2j)**20

% L X 3%4, -10%3, 12.345%0.4

HIIM Uxdo 322 HEN ek 2301 CGEn. 2xHEHNANE 2 LA

A= AEAL = 122 0, 2/32 10|CH ot XIBH IxHE WA= L2 LhsHo 2=

U5 €0 ile 3Rctk 22X2d 30| 0. &, 12= 0.2, 6/32 2.00| €C. G2

2 E =0IoH E At

>>> 4/5

>>> a,b = 11,5 #a0fl 11, b0l 55 CH& StLt.

>>> b/a

2xHEUAE E==Icle Lz 2= =c2te X0l =2/0 0F &Lt

AMA e & LAMII 25 H+2 B2 21080l &401H 4=F Otch= BE L

>>>9/2# Z2 1=
>>>9/20# 21}

mr ~
&
o
>
1>

HAI e Uxd =8 = == otd © UHAIE Hote SLROICH TS=

>>> 3%2

1

>>> 11.5%0.2
0.09999999999999937
>>> 11.5%0.3
0.10000000000000042
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>>> 2%*10

1024

>>> a,c = 3,445j

>>> c**3

(-236+1157j)

>>> a**c
(57.00434317675227-57.545676284035957)

FAUA =42 HSHS c™a = (4+5)"(4+5)*(4+5) 2 2= 20HESC
MOIMOIM = A0l CHEH &t HAE JI2HOZ XAGHEZ gl =8 = USS €

JL0H a**cz A Me 20t UtSht? S 201 L2 H(Euler)SA = 0/126HH
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“He sais \”How are you?\””

““Hi.\nHello.”

‘He\’s finished.’

HIMEH JISH0l EHXNEZ MOIMUHMN= SHtE

=
=

=

0l
il

-

10
JIJ
03

ioll

“””HI
Hel 101.‘).")

>>> s

H

s
o)
o
i
=
A

9]

>>> s

gget sdtE JIsit \wez &t

A AME I 2

=
=]

At

o
%

Al

Ol A0l

=
=

| v 2K

ol
0H

g

[w]

0
20

ol

o8
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oF

Ol ol &

0
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<H
aJ

]

ulJ

>>> r'Hi.\nMy name:\tjhp'

"Hi.\\nMy name:\\tjhp'

2 Lt & 724l (regular express)Z2 CHE [

te &

I

o

uir

0l
il

-

10

>>> s=“Hello World”
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2 H e |I |l |o w |o |r I d
oIeiA Dl= &g |0 1 2 |3 (4 |5 |6 7 [8 |9 10
QICA (I EHEf) -11 -7 |65 |4 ]|-3 [-2 |1
SAS0H ZeE 2ol 20l HAX O s E QI8 A(index)et 2 SHCt. O Ol Oll A
=A4ge 20l= 110112 oA = 0RH AI&SCH QIEAD 12 H AIEGHA 210 02 H
AZEE0 =2lcioF etCt (8 Z2 04 HHUHAE tHEe elEd=2 88 0FH
INESg=18 )
>>> s[0]
H
>>> s[6]
w
>>> s[-1]
d

OFXI 22l s[-1]t 201 S+ FIUHASRHE A= R0ICH TOetA FHUA H S SAHel 'd It

= Ct.

>>> s[-2]

L>> s[-6]

gHl

>>> a="python is the best.”

cle EXNE0A H B E S0 2 THEH Ofell 2f &0l

]
[m)

>>> b=a[0:6]
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‘0 & 57tXI” OICt.
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Ct.
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9l
22401 4l (slicing)0l 2t 2 BHCH 2+ 9| OFHX
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1]

hug

a)
o
Al
20
i
1of

_I

ted® 2 ¢

o

DIUNIDNRS!

ot
=

>>> ¢ = a[7:] # “is the best.’ Jt cOl H&EE L.

0[0

>>> d = a[:8] # ‘python is’ Jf dOil M&EECt.

ﬁJ
of

el Al

>>»> f = a[:-5]

S ALK &0t A foll M & L. =etol

s[m] £H s[n-1] Mt X2l 22 2 A E 0| L.

s[m:n] 2

b 2 CHH

o

2 LIS A hl hrol &

Ut

>>> hl = h[:5]

h[5:]

>>> hr
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1
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JU

o)
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I
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IH
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Bl
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ottt

Jio

’x? #=J}

>>>a[9]
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Ju
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0H
JU

= immutable

(=}

=
PALE s = JUCH

=

¢}

I

—

S

el o

(o]
=

HOIM O = 2Kt

A= 01J] H=O0ICH (0l
i

pugd

al
1o
K}

ol

el 24E

Uk

7o)
ur
r

ou
[l
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oJ
)
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00
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g+r

>>> “My name is “+”Salesio.”

>>> q = “ipython”
>»> r = “ is useful.”

>>> s

K
5

m

XE g2 r2 Hot

el =

o
=

Ol Ol Xl Ofl A

= immutable

et A= E

C}. (012

A H
T BA

HAIE 1 CHS Ol

€2 8 8 g0l &9

X
A= E0lct

0K

[m]
[uik}

Ct.) Ct

>>»>s = ’Life is long.’

ioll

P

short2 HI 3

S

Ol A longOlct=

ULCE.

Z= 0
= —

AE 0l Bt = 2401 otulet I

o
[

2 ch

fus)

o

o
o T

o

SAZ0] CHAl B == sOfl W& &= 20ICH (At

>>»> s = s[:8] + ’short.’

0l

| 12402 HiR = 200ICH)

> O
= =

P

X

ild

KIr

K0
oF

Y

g

0
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20
ol
il

0K
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J
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RO

FALSHA 2 XHE 0l

blah blah blah blah blah

>>> “blah “*5
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>>> €

ioll

W o=

g

A0 A F 8

o =CLCt.

=

(5]

As22

)hi)
>>> print('a is',a,’and b is’,b) #H

3+4j
a is (3+4j) and b is hi

>>> a
>»> b

JU
U

()

03
A
il

-

10

3+4j

,hi)
>>> fa is ‘+str(a)+’ b is ‘+ b

a is (3+4j) and b is hi

>>> a
>»> b

C AU O A printf()

OlEot= A OILH.

o
o

wo
5

H
ol

I
0l
il

-

10

ol
Rr

—_

o)
oll
_nw_
0

o)

—_

~J

O

oI

.I

>

ettt. O

He LMOIMUHAE XI&

=] =]

o

o)

Ok
JU

o)
ar
Ll

oI
00

ol
<+
Bl

o

00

ol
0K

formattingOl 2t 1 ot

A& 2

]
[

3

pugd

0
o

11
>>> “a equals %d.”%a

>>> a




18

LA IOl T2 7)Y

o
0D
KD
i

ol
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OfF

Iof
Al

0ICH)

-

ioll

T

w

I,}“ < O 2

¢

HOY S Ol A XA

110
_lw_

Olct

I
=

1]

-22.

=11
-22

>>> "vars are %d and %d."%(a,b)

'vars are 11 and

>>> a
>»> b

110
il
i

3+
<N

s

L

oJ

r
ol
U
<+
<
or

ol
I
i
<+

2

Al
Ll
au

il

Fed ©® %f, = At
X< formatter 2| &

]
[

1]

IT
ey

[

w0

H
Bl

ild

%f

KH

A
A

%.

%s

%%

Al
)
oo

fall

uln
un

1l
e}
fir
kil
Ol
Bl

0K

1.2345678
'f is about %.4f'%rn

'short’
>>> print('Life is %s.'%ss)
'f is about 1.2346'

Life is short.

>>> rn

>>> gg
>>>

ObcH Ol 2¢
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=

S OAM XelolA Bt=80tH 2+=8 U

A
e
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iy

>>> ¢c1=11+22.3j
>>> print('cl=%s"%cl)
c1=(11+22.33j)

0 2% E8oiE&t= 2A0IC0

2= JtelXl &

SO 2NEZ HEE D] H2O0ICH

>>> n=1024
>>> print('n equals %s.'%n)

n equals 1024.

T dd 2H It 8L

2.3.4 Z At E 2| format() & =
WEE [ SXES UM BY &40 format()S 018 +&

>>> age = 44
>>> print(“I’m {@} years old.'.format(age))

I’m 44 years old.

eIktel Eez XE0l 8 ¢ = UL

SAE otel "y It format() BHE =2
B0 SFR= Ji2lXl ®E2M format()&==2 H BIM QXD O, & BIR Xt
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>>> name='Jang-Hyun Park'

>>> age=44

>>> print("My name is {0} and {1} years old.".format(name,age))
My name is Jang-Hyun Park and 44 years old.

= O

rig

HIIOA 2XE W22 {0y 2 name B =2, {1} 2 ageBH =2 LHIE2Z X

|

1
0
Ql
2
rin
o

Otei Xtel+=E Mstotcd ™ &1 &0l

4

>>> rn = 1.2345678
>>> print("rn is about {0:.4f}.".format(rn))
rn is about 1.2346.

>>> blah = ‘blah’
>>> print(“%s %s %s %s”%(blah, blah, blah, blah))
>>> print(“{e} {e} {0} {@}”.format(blah))

F=E 0l ¢ SHE F2 M B = 201 SN2 format() 2E=E
b 2

O 2tEoHH AtEE == RULH

format() HEO| LHES HAIGH)| fIsh ZOE S =3 St

lower(), casefold() [ HEXAE &
upper() 22 XE
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swapcase() HEXA=E 2242, A2 A= W22 BHEC
title() CEHNHY H 2XNCUHEXNZ LIHK = 22 X2 G2 CH
capitalize() ZAEe H 2 NCtUHENANZ UHA = 222 82 L
islower() L= I A2 K01 H True 2He
isupper() 2= = AL HEZ K01 S True BHet
count(str) strO] L& & Jf=E HICH.
find(str) stro ® AXS LOHHLE (BITHEH -1 BFE)
index(str) stro] 3 (X E LOHHCE (SICHH ol 2l Za)
join(str) str& 1 4dot= 2 A AOI0 & 2XE= IR € =0
Isrtip() ME ZHs X220
rstrip() = SWMS XN2C.
strip() &Eo 8= X=2C.
center(n[,str]) I n2 2X4Eo S20 & =SS L6t
ljust(n[,str])) FJIn2 2HES X0 & SAESS L6,
rjust(n[,str])) I nl EXNE LEZEN | EANES BEEHL..
S BM eIt QI B 2XUE, JAUHE O E2h=2
& Ct.)
replace(str1, str2) | & 2AtE 29| str1= str22 dH 2 LY.
split() SUERNE IELZE UFUHAM 2IAE0 MEEHCH
split(sep) sep(ZENEN2 IE2Z UISFUHA SlA2E0 H &St
isalnum() SE A0 L8 =2 == X(alphanumeric)0| ™ True Bt &t
isalpha() 2= Z A0 L1} 8l (alphabet)0| 2 True B2t
isidentifier() SAHE0l AEXS A0 SECHH True BHE
isdecimal() & & H==01H True Btk
isdigit() SE Z X0 A 994X 2 = Xt01H True BHEH
isnumeric() S ZXIL00M A 99t X2 = Xt01H True BHE
(Ml &=2 XtOlE 0| H&5HX &£3.)
o =2 BF 2AE E2 2A4E B0l U2 OI0AM () B2 UsS =5 =
UCH MIE &Y TS0t 2L
>>> s = "HELLO"
>>> s2 = s.lower() #2ZXE sE MF A2NZ2 USUHA s20 ME
>>> "Hi. My name is jhp.".count('jhp') #2XZ 0 A 2XEZ “jhp’2 HEE

HICH,
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join()& ==2| str1.join(str2) ct) A6t str2E A dot= 2 At ALOI0 str1S

e
NS LM M2S 2RSS MY

]
[m)
T
o
HU
i
)21
Qi
N
>
H0
In
HU
H>
x
2
10
1o
Q
=
]
[m)

>>>',".join('abc")

‘a,b,c'

>>>'_and_'.join("'jhpark")
'j_and_h_and_p_and_a_and_r_and_k'

2 False =2t OtL| 2t None, 0 (0.0, 0j, 0.0}, 0+0j &= Ot&HIHX),

7, BLEE (0. {0)< False 2 2t==8tCt= 20| Ch.

ro
by
o
E:_I
=}
rx

e A2 Nelgtd = NSO AJMOUA Trues 1, False= 022 2HEE O H AHO|

>>> a=True
>>> a+l

2

>>> a*l

1

2.5 None

IO M 0l = NoneOlct= g0l A0l Ol R2 HIN US’ E2 0IRFARE US'S HEAlots

A= 0l Ch.



ol Ct
=2

H ool =2 e

23

>>> print(a)

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

NameError: name 'a' is not defined

>>> a None

>>> print(a)

None

>>> b="Hi’
>>> b=None
>>> print(b)
None

™ 8=} undefinedTl O Q= B2 80l Nonell 2= FEaH0F StCH M Xte B0t
OtOIl ZTHOLAI &= A011D =Xt HaIF EMGHE 20l Nonel Z2 <0l L.
2.6 Ul ALK

OOl Ol = CH2 2t 22 Bl AHLXRS 0l UCEH
[E 1] Ot0IM 2 Bl W HAXIS

o SRR °| 0|

X<y xZ2ChyJt IS True

X <=y xZ2 Lyt AL Z0H True

X>y xZ2 Lyt 2 2H True

X>=y xS2 CtyIt AL ZCHH True

X==y x2t yot ZCHH True

xl=y x2t yJt t2CHH True

Xisy SASH MK E THE (xyIt &2 FXQIX THYE)

X is noty is 2 S (x2yIt GhE QX BE)

HAMTF ‘=="2 =2 HH2 WHE(content)S & HIWSH E/HXNES HHESHCH X H2
S(type)0l Ct2H & HH= & G20 o, =XNEQl B2 int, float, complex 2H0l &



LA oI T2 ey 24
ANz 22 = AetdH 20 &, 1 (intd), 1.0 (floatd), 1+0j (complexd ), 1.0+0j (complexd ),
1.0+0.0j (complex¥) = SF &2 A2 EHEHEL}.

>>> sa = 'hello everybody'

>>> sb = '"hello everybody'

>>> sa == sb

True
Bt ATt is = F I SLs EX(FA)E I LD U= XE THESH= 24 0ICF. 2HeF

>>> sa="'hello everybody
>>> sb="hello everybody
>>> sa is sb

False

>>> x=[1,2]
>>> y=[1,2]
>>> X==
True

>»> X is y
False

>>> z=X
>>> z is X
True

2.7 =c| ALHA

H Al

— T/

=cl| SA&R

rir
FA

I

un
o
40
i
19
ol
o
ol
[m)

[E 2] THOIM O] =2| HAKIS

o AFXH s
xandy x2ty = Ct True & M True 11 2| = False
Xory x%ty & C False & [ False 1 2/= True

not x xJt True £ [ False
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Ol2 20l WoIMe =cl H&tXt= Ch

i

A =d= el XA (and, or, not)=2 AtE SHCt.

28 c|AE

SlAEE=E 0 IS HAME otz f= OI0IE S0IC0H (Y LS| Z35+H mutable sequence
gg) JI2Eez &Es [JE 0180t |1k St= OoIHESS 30H,)2 +EotH
LISSICH 22 22 82 UO0IHE SHA 20l AFE0HXIS 2IAES A= M2 UE
IOl & = ALt
>>> a = [11, 22, 33] # C|AES MHGI0 a Ol MESH.
>>> b = [“life’, ‘is’, ‘short’] # E2XE2 2IAE
>>> ¢ = [True, ‘hi’, 33.4, 2-3j]
>>> d = [] # empty listE MG dOl M&

Ol OliMiet 20l 2lAES 4= Oet HEH0lct: Jtsotlh 2IAE QHol 2l AED}
e N 20t=X JtsotLt.

clAEL BAE 0 S AN =et0140] Jhsott

2822 AEQS HA )} 4

| ]

eIAEE HE JtsS(mutable)dtd| IHE 0l mutable sequencelllAl S22 AIE IS8t
AL HHEY sd)2 E2g = UL 0 FE2 A9 oIGA/=Ct0la ZAEQ
Ao ) 24 E &6t ettt

HE =0 & 2lAEE [HolH S 2AES A=Z2E YHEGIH ME2 2AED}


http://studymake.tistory.com/177
http://studymake.tistory.com/178
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>>> [11,22]+[33,44,55]

[11,22,33,44,55]

2.8.3 list comprehension

HA N

=2 =
=2 =

23 OICh. O

=
—

H 2 list comprehension £ 0| & ot

=] =]

T Og ¢

Ju

oJ

i
Wi
<l

ol

Ul

i
Wl
<l

ol
3

>>> squares = []

>>> for x in range(10):

squares.append(x**2)

>>> squares

[6, 1, 4, 9, 16, 25, 36, 49, 64, 81]

ol
il

-

10

—_

oJ

e

list(map(lambda x: x**2, range(10)))

>>> squares

)
He

0
Uir

>>> squares = [x**2 for x in range(10)]

0
0

-

nl

)
0

0l
Rr

)
oll

(for 2 | if 2)* ]

[mi

Al
™
0l

Ju

J|J
I1e]
oD



LCHH MOl T2 Y 27

>>»> [(x,y) for x in [1,2,3] for y in [3,1,4] if x!=y]
[(1, 3), (1, 4), (2, 3), (2, 1), (2, 4), (3, 1), (3, 4)]

02
o

Ct.

o

AL
e

o

olx=th 1B sLet sH

rlo
0(0
|

>>> combs = []
>>»> for x in [1,2,3]:
for y in [3,1,4]:
if x = y:
combs .append((x, y))

;>> combs
[(1, 3), (1, 4), (2, 3), (2, 1), (2, 4), (3, 1), (3, 4)]

S I 20 M for2tif 22 =AMt U= S & = UL
HEAM0 F2L 2R EBLEAN 252 | OF LY.

>>> [(x,x**2) for x in range(6)]
[(6, @), (1, 1), (2, 4), (3, 9), (4, 16), (5, 25)]

gt 20| 23S deotH Ol oF & etCf.

ot [t

0l0

>>> [ x,x**2 for x in range(6)] # Ollc] Z

OIDIA AJHEH IOl 2IAES MAGIE J|2Xe Y-S0
284 Cc|AES HWHE NIAES

clAEQ A HAES(method)S2 CHE E2F 2L

[E1]2IAES HAES

Xt
s

el AE

o

AL
.

O

JtetLh.

ol

HU
4

append(x) xE ClAEQ OHAY K4

-~
-—

extend(list) liste] RA2 & 2|AEE & &S




ol Ct
=2

H ool =2 e

insert(i, x) xE it /AX =2 NNH €=C.
remove(x) xetZe ® UM RAE AN SHC
pop() OIS RAS A HIoHLD BHEFSHCY.
pop(i) i 2AE APMIGHD BHEHEHCE
clear() CE QALE AHISHC

index(x) Xt X UM A9 QU A S BHaHSHTL
count(x) X222 QASO 42 REHLL.
sort() a3

reverse() HE=OZ HHE

copy() g2 SA2 S gtetetlth

Ol &S AES HE &Y =S &L

>>> a = [66.25, 333, 333, 1, 1234.5]

>>> print(a.count(333), a.count(66.25), a.count('x"'))
2160

>>> a.insert(2, -1)

>>> a.append(333)

>>> a

[66.25, 333, -1, 333, 1, 1234.5, 333]

>>> a.index(333)

1

>>> a.remove(333)

>>> a

[66.25, -1, 333, 1, 1234.5, 333]

>>> a.reverse()

>>> a

[333, 1234.5, 1, 333, -1, 66.25]
>>> a.sort()

>>> a

[-1, 1, 66.25, 333, 333, 1234.5]
>>> a.pop()

1234.5

>>> a

[-1, 1, 66.25, 333, 333]
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append()& == 2t extend()& == 1 =& 0l Xt0[J+ AL

>>> x=list(range(5))

>>> X.append([5.6]) # x2 OtXIY 42 [5,6] 0 SOUZtCt.
[0,1,2,3,4,[5,6]]

>>> x=list(range(5))

[6)1)2’3)4) 5)6]

>>> x.extend([5.6]) # x2 2EZ0 [5,6]2 RAE HeAIZIL.

el append() & =2 pop()&+E 0l Z0tH S| AEE AB8(stack)2 2 2F

>>> stack = [3, 4, 5]
>>> stack.append(6)
>>> stack.append(7)
>>> stack

[3, 4, 5, 6, 7]

>>> stack.pop()

>>> stack
[3, 4, 5, 6]
>>> stack.pop()

>>> stack.pop()

>>> stack
[3, 4]

Ol 2t 20| 2lAEQS HAEE 0/26tH stack/queue 2 22 112 A&
UL,

29 &=

I

g
iin
10
40

SZ(tuple, HZ0I2tDE &=L

Holat M 125 U4l 25 ()2 AFR ST

og

njo

o>

rol

W
1

s0lct= UM clAER2 7 AFGHCE.
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>>> tl = () # empty tuple M4
>>> t2 = (11,) # tuplel 24D SILIY AR BIEAl 20 20H(,)E 200t
StCt.

>>> t3 = (11, 22)

>>> t4 = (fabc’, 11, [22, 33])

>>> t5 = ( (11,22), (‘hi’, ‘world’))
>>> t6 = ((True, False))

FIOA B FE2S ddote H B 32 XL

Ql
N
O
1n
=]
fon
i
0z
Ju
ot
1>
$0
[m]

>>> t2 = 11,

>>> t3 = 11, 22

>>> t4 = ‘abc’, 11, [22, 33]

>>> t5 = (11,22), (‘hi’, ‘world’)

>>> t6 = (True, False), # O] &S OXIZ0l S0toF BFEAl E00F &L

OlX=S EW 0l8UE E & LY el e H2 SAU 88A2le 35 T30
MEES L = UL

>>>a,b,c=11,22+33], True # 2 I SH 2F (2SIt M=) FE0IC

>>> t = 11,22,33 # t= F2Y

>>> e,f,g = t # e=t[0];f=t[1];g=t[2] 2 ZC[(}.

>>> e

11

>»>> f

22

>>> g

33

I AEQ IIE MOl 52 1 A7 7 845 A5 WA = glthe= HOICH

HIAZE = QUL (FI0A £ S immutable sequence OILCt.)
0

=
| J}=3dt12 immutable sequence =2 S &0l HANK A Dt
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2.10 S AU

S M U1 2l(dictionary)= Jl(key)2t 1220l Z &l gt(value)l =2 E&2LZ 0IF0HA
NS00 O AtE 0 2EE HO0IEHS HE =2 ‘name’2 U S’ , ‘age’ It 44°, SO
US AOICH. HIIA ‘name’, ‘age’ S0| I1IF & 10 = ES’'2 ‘name’Olet= |0l sHE &l =
gt, ‘44= ‘age’cle 10l ol &= 2tOICH OIE WoIMel edUelz E8otH ChsS
>

F
=

wl

>>> manl = {‘name’:’ & &3&’, ‘age’:44 }

Ol ot mant Olcts S AU =Tl AU {2 d48&Ch 0%
20l AU 1 S Y0ICH I gt2 2 E()LZ 2 42 S0H(,)=2 #=E8Hh

e
12
t|9
2
2
x
3

Q

2
lo
9
2
%
Qj
rir
g
2
é
[l
ne
kJ
iha
O
e
Q
0l0
[
M
e
it
ru
o
2's

>>> manl[ ‘name”’ ]

01212 man1 & HH2l2 ‘name’ 210l sHE Bt= gF 2 Al

num
o
o
]

>>> capital = {‘kr’:’seoul’, ‘jp’:’tokyo’, ‘cn’:’beijing’}

Ol OIIAIS 317 2XY0ID AE SXY0ICH SHH2lE HIOIES M EA2
W0l UCH Mt 2Rl olaiAs
% 0|C},

=
—
el X II'Zo HEE BVl E2E = US
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>>> color = {@:°red’, 1:’yellow’, 2:°’white’, 3:’black’}

P2 SHAUZI0IXE OlX2 2 E+E Z=Ct UetA

>>> color[1] # ‘yellow’ zt= SH=L.

>>> x = color[@] # x0l 2XE ‘red’ It MEECH,

>>> color[3] = ‘grey’ # J| 3 0 oH%*ﬁPE = HIFe

>>> color[4] = ‘blue’ #MZE J|-gt W= FII&C

M=k gt 201 EAUel= T A DL S O Gl MOl A color[1] 2 Edl= 21dl 40l
OtLIct10lct= 21E NI&¥oll & H0I1E2 E=6tH L Y HUel= A & =gl
Sct0lA S §HD| SIES A 2 =Ct [HekM color[0:2] 22 AFE2 02l E 2 M AI2ICH
ESIN g NS ES=E I = EE A 2 =Ct= A0

>>> a={@:'a', 1:'b', 0:'c'}
>>> a
{0: 'c', 1: 'b'}

?OUA SAHUZ all o00ldte 210 8522 NEEHJsM Z2UE EY otus
ANERCH SAUHel= WS OO0IHE Jlgte=z #8806 MEN === = ol EotAl

SAUCC IZ elAE= AIE SIHXI B AEE mutable 0l ) T =2

immutableOl| 2| [ & Ol C}.

im
it
o
_\'J_
or
Ql
O
o

>>> a={(1,):'hi’', (1,2):'world'}
>>> a
{(1, 2): 'world', (1,): 'hi'}

et Mol BHE = = U2H AU 20l ete=2 SAUCIIUAl 2 =%
0 =
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2101 =AU LHE HIMES

SAUclol ol AIEE = e HIMEsE T
SMUc HME LIEFHTH

alo
[
M
ro

LSS0l UCH HIIM d=

[H1]SAUZS WE O~

EnE e s

d.keys() Jl=2 20tA dict_keys 24l =2 BHatSHCH

d.values() s E2 2 0tA dict values 24Xl 2 BH&tSHCE

d.items() (21,8t) S22 20tM dict_items 24Xl 2 B+t SHCE.

d.clear() SEIl@t A= MAGHD Bl A2l 2 =

d.get(key) keyOll sl ote 22 It A 2Lt dlkey]2tel Xt0I&E S ol I10t
ol 22 UHE ZMAIZICE A0ICH (dkeyl= NonesS
BHEkat)

d.update(dict) F 0 &l dict =2 kwargs £ S U2 E & &S

d.update(**kwargs)

4 J10l M dict_keys, dict_values, dict_items 2 M= 25 iterable OICt. t2tAl for 20 M

ANEE = AL HE S S 20

>>> capital = {'kr':'seoul', 'jp':'tokyo', 'cn
>>> for val in capital.values():

:'beijing'}

print(val)
seoul
beijing
tokyo
gter 0] HMERH SlAESE Mg HRIF JACHH OIoIM LHE & = list() E 0l=otH
= C.

>>> list( capital.keys() ) # =2 2H 2IAEE MHSEHC).

grok S U el 2Holl oHE 210 A=K ZAIGHHAH in A4S 0l E8HCH
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>>> ‘kr’ in capital # ‘kr’0l2t= I|Jt captal EHE N U2H True
True
>>> ‘de’ in capital

False

Qtof gt= HAMGed ™ values() B EE 0l =0 OF 8tLY.

>>> fseoul’ in capital.values()

True

S&E Jl:gt 4= AHoHH FOIM LK 20 el del = 0| =0otH = Ch

-

>>> del color[0] # J|Jt 02! J|-gt A2 AMHSHCE.

eIAE, §Z, SAUHCIS &2 Az WoIM T2 )M JI=28H22 AIEE =
A=2E010] =20 =AGHA OloHotAl 2oH Zz)els e8HC2 M4de = QICH
UE A2 Z2 18T NHZ Oloiold| & =Ct.
uM%ﬂW&%#E$W&QMHHHﬂ%E@P e S E &&FEHCL

>>> d={‘a’:11}

>>> d.update(b=22, c=33)

{'a': 11, 'b': 22, 'c': 33}

>>> a={‘d’:44, ‘e’:55}

>>> d.update(a)

{'a': 11, 'b': 22, 'c': 33, 'd': 44, 'e': 55}
ool S Il SAUCIS RASSE SEOIH otLe] 222 S AU 2IE M-otdd ™ G2t

>>> a={‘x’:12, ‘y’:34}

>>> b={‘a’:56, ‘y’:78}

>>> d = {**a, **b}

{'a': 56, 'e': 78, 'x': 12, 'y': 34}
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211 LIE S (548)

O Jl2&82 ugd Hil= list, tuple, range

Lt Z &l (sequence type)2 CIOIEHE2l & &0l 24
22 JI=2H 22 iterable

SOICt. strad 0t bytes™, bytearray S
Ol Ct.

H
C
12
og
2
I
ro
O
C

[E 1] CHEXE Q! It (mutable) = 2 (immutable) LI 2 &

JtH LhE & (mutable sequence) EY UZE (immutable sequence)
list, bytearray str, tuple, range, bytes
Ct H UZEE MMM NJcte Hats 24 &9 X2 LtHE e 24 0ICH

oA A Z
xins sO| &t @ At x2t ZCHEH True
xnotins s2| st R At x%t ZC+™ False
s1+s2 SANAAE 2B
s*n £2 n*s ANBAE n® BHEEHCE
(immutable A|2 A 2| B3R &tal ME2 ANIEAE MHESEHCH)
s[i] iHM A (02H AIE)
slis] BT 2 E B QAKX S0l A
slizj:K] BT 2 E I QAN (ks AH) S2H0|A
len(s) A I
min(s) NHEEH2 2
max(s) NI L
s.index(x[, i[, jIl) |x&t &= H B A2 olEiA
s.count(x) Xt &2 QAEQ M=
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0l
AU

0l

==
=)

Lt

180

ol
All

0
B
X,

0l
&<
0l
Al
0l
Hi

ulJ

Ju

i
<l

al

ol

>>> ‘gg’ in ‘eggs’

True

A&l K]

I

Ju
KA

o
KD

Ju
o8

=[ [1 1*3

>>> 1st
>>> 1st

[f1, [1, [1]

>>> 1lst[0@].append(1)

>>> 1st

[[11, [1], [1]]

(*) SAIES

[l
I

Ol Ol &l

JHXID| [H& Ol Ch.

m
[l
19

-,

nl

e
00

fa)l
fav)
uln

oJ

i

N2 Ct

in range(3)]

[ [] for

>>> 1st

1st =

[[1, [1, [11

>>> 1st[0].append(1)
>>> 1st[1].append(2)
>>> 1st[2].append(3)

>>> 1st

[[1], [2], [3]]

& =0

ted ™ copy 2 = 2| deepcopy & +=E 0| &5t
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>>> x=[11,22]
>>> y=[x, 33]
>3y

[[11, 22], 33]

>>> z
[[11, 22], 33]
>>> x[0]=-44
>>> Yy

>>> z

[[-44, 22], 33] #xJ

[[11, 22], 33] # xJt

>>> from copy import deepcopy
>>> z = deepcopy(y)

Q'E
2
<
H
e
]
[m)

%
H
N

rr
iz
oo
=}
g

Q

e ugd Ao e sl 22 280 =2 Jbsoth.

P [ e S

A A Z

s[i] = x sOl i RAE x=2 WA

sfi;j] =t it RLARH J1HM 2 A E t(iterable)2 W Xl

del sfiij] i QARH 1HM QA AR (sfijl=[ 2 L)
s[izj:k] =t iH QLARH MEM @A (ks A E)E t(iterable)Z 1A @
del sfi:j:k] i QLARHEM 4Kkes A8)E AHA

s.append(x) sO DIXIS @Az xE &Y

s.extend(t)

to| LHE=2 sE & & (s[len(s)len(s)]=t 2t =)

s.insert(i, x) i O xE &
s.pop() OFXI8f AP HIGHD 242 BHat STt
s.pop(i) i RAE AMSHD XS BHetsHTt

s.remove(x)

s.reverse()

s.clear()

2= 24 ANl (del s[:] 2t =) ver3.3FH &

s.copy()

22 SAE MY (s[] 2 S2)ver3.32H =&




LCHH MOl T2 Y 38

ror

Ot =cola & QASO 3I|JF 200F BHLY.
@ s 2Holl xJF L CHE ValueError Ol 2| JF 2 A SHCY.
O A2 =NE JE0R HIRL (¥2=22 H

2.12 EnumZ22|A (S 4)

E
o
x
w
N
o
0
2
>
]
M
k_(')J
fn
m
>

C

3

12
=
Ui
bl
10
ron
Q
b
x
ron
wx
02
ro
E
2
20
Q
S
Ju
o

>>> from enum import Enum

Rz s 201 2AHAE Enum

I

Ul
0z
It
%
x
0z
0x
ot
1
50
[m)

>>> class Color(Enum):
red =
green = 2
blue = 3

Ol Xl Color.red £ = Color.green It 20| AFEE = ULH X B 22 23 126 A& EHCL

(022 AlHGHH 11 2 E= Falsedt =l L)

—

o 20l o 2ol dde 5= AL

Ct

v

gHo=z O

010

>>> Color = Enum('Color', 'red green blue')

RO 2 AAHA 0| Enumd X2 H X (RIHA L= H& F 22) Z2010¢F
StCt. Ol Ml Ol ™ 1t Or&DJEXI 2 Color.red & = Color.green 1t 201 AtE & == QUL
enum Z &= namelt valueE Jt&ICEH OE =0 Color.blue 2/ name 2 'blue' value = 3


https://docs.python.org/3.4/library/enum.html
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>>> Color.blue.name
'blue’

>>> Color.blue.value
3

>>> type(Color.blue)
<enum 'Color'>
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3.1 if ~ elif ~ else

3% A o] &

[AZ HA20 et &

b

__.AD

ol
<
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a1 FHol 2=

o
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&0

-

nl
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il
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.A_| xn =T
__OO __oo
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K1

W
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<N

pun

=il
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0l

al

O J1 01l A

= Z0ICh &

ettt

MBS S S MI|I} 200k

ioll
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o8

H OF

M2 O

0

IOI
= =]
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(L

51
otcte

g SHMII=Z

HZUCHD

S0l 2710
|

Xt
HAE 22 O

Il

=4
D

[0

HAIZ21CL.

S

=

=

o
I

[

A

1
I
A
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uln

=

g

£

g

L2
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ANl o
| v | =
Rlun| o
JdlT o
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e d

&l | &)
Wk [ = | o
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int(input("integer:"))

n =
if n%2

==0:

print("even number!")

0

<

integer:12

even number!

J

1oy

= 1 0ILh.

oF
s

N

OlF= AO0ICH

ko

<l

N

KA

0K
o0

<

~
ifg]
760
<

else :

m
if 3]
ﬂo

<

<
ild
o0
<

0l 3 ZAHAIQl HAO|IH else

age = int(input("LtOl:"))

if age<30:

L_|_:|ll)

P
=

print("

else:

print("S4E")

0

<

)

Kt

L0l

INE=PNRS]

Al
™
0l

Ju
KA

ol
150

I

[w]

ol
Rl

o)
oll
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?12 O £ passE M EollAl F&ioll 2Kt

>>> home = [ “money’, 'TV', 'radio', 'notebook']
>>> if 'money' in home:
pass
. else:
print("sell notebook.")

e HE 2Y ife OS2 +=dg &0 g =011 elsez USH =g 28T 8
=0IC Ol =g 2&0| & =€ 1 &= O 2tEst -0l UL 20N &0t=

o =2
passE AIESt Ol= Gt 2hefster &= QUL

>>> home = [“money’, 'TV', 'radio’', 'notebook’]
>>> if 'money' in home: pass
. else: print("sell notebook.")

=de 2HS VF0 B2 HO FACH else 2 Al Ot ILXIOICH O A

= 2= 0lEJ ol= A0l 210l EotH THEO0lLh.

otOIM S| for BH=E2 C/C++2 A= 42t TH2C0H (JAVALE C#S| foreach & 1t
FALSE 0l 2Oy Jl2XFel 2Y2 030 20
for HH=> in UIEH

ne

HIIM Bts3E ZHE(sequence, ranged, & At , 52 S), @MuUcel S0l
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HE JI&EL S|AEE 0|ZB0IH 2I1AE QRAS S B2 HeE MesE2 18 &0l
=P\

>>> 1st = [11, 44, 21, 55, 101]

>»> ¢cnt = 0

>>> for n in 1st :

if n%2==0:

.- cnt += 1

>>> c¢cnt

1
Ol iHl= elAE Istl 2 @At EMUHZ nHS0 HE S D Bt =E20] =#HE T

for BI=22 in A& G20 AU I LE 3R= I8t Bt F==EL.

d = {‘namel’ :’salesio’, ‘name2’:’park’}

for k in d:

print(k)

namel

name2
O M =2 do J|gt=o AECH 212 8 & HE dE Fo HNOM™

X a
S U 2I2 items() HI A EE 0l 25H9 SICH.

>>> knights = {'gallahad': 'the pure', 'robin': 'the brave'}

>>> for k, v in knights.items():
print(k, v)

gallahad the pure
robin the brave

OroF 2| AEQ QXINAI BHE X2 AFE 52! M enuerate()& 4+~
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>>> for i, v in enumerate(['tic', 'tac', 'toe']):
print(i, v)

1 tac
2 toe
Ol I HIOIA BH==idF 2l AE QAQ QIEAGZ JHAI LD Bt=Z0| =HECh

0l A range() &

| &8tCE) for Bt

g

-

Ho

K

P

I

my

=)
=
010

0n

rr

E!

o

=

-

>

ook

<2 >
O

o 4
I
P
il
mn
o o
>_
b
Hrr

range(n) # 0@ 2H n-1 NtX2 RAE JtXl= range & Btet
range(m,n) # m 2H n-1 X2 R4 E IJtXI= range & PHEt
range(m,n,s) # m £H n-1 X2 2A(s= step)S IIAl

rr
;
Q
=}
o
m
0ok
re
o

st DX | gt &2 oI 3.x0l M= range()& === range & 2 Bt&tSHCE. (B THOI M 2.x
HME SlAEE BHatstCh) MetA WOl 3.x0lAd= Ol rangeg® 2 CIAEZ BHSD|

_I
FIoHA = list)F+=E EtEAl SAIH2Z ALE0l OF &L

I
|0

>>> range(5)

range(9,5)

>>> list(range(5))

[0,1,2,3,4]

>>> list(range(1,11))
[1,2,3,4,5,6,7,8,9,10]

>>> list(range(0,30,5)) # 5J)} S=
[0,5,10,15,20,25]

>>> list(range(0,-5,-1)) # -10| &=
[e: '1: '2: '3: '4]

>>> list(range(0))

[]

>>> list(range(1,0))

[]
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NGt for2 CHOIAl range &8 AMEE B2 20| 2IAEZ HIE 2= S1CH HLFH for
Z0l= Bt=g(iterable)0l AIEZI0 range 2iX= ZHE(sequence)0| 22 EHSE 0[]

H 2 Ol Ct.

ol

MO

HO

»x
[
T
Je
on
rr
I
Hu
IJ
oy
mlo
2
0x
%
H
>

HE SUHAM hi'cte 2UES T

for _ in range(5):
print(‘hi.’)

0l B=2e Ba I 01,234 242 JIXD 22 wh=s S350 S0 AR 0 B0t
AMEEXE 2002 0% 2 XESGHQUCH (IH0I % 0l A dummy variable & 0|22 S
2 X "B

DRCHO| 2CHS Seisle T2 OMS RAH BX

>>> for n in range(2,10):
print('2 x %d = %d'%(n, 2*n))
2x2=4
2x3=6
2 x4=28
2 x5=10
2 x6 =12
2 x7 =14
2 x 8 =16
2 x9 =18
HIIM B n2 282H 9NtXIS gt JtAlLY BF=&20] == Tt range(2,10)2 25 H
LA S =XtE Xtdl 2 M- stCt
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>>> for m in range(2,10):

for n in range(2,10):

%d'%(myn,m*n))

print('%d x %d

print('-"'%*10)

0

HIIOIA print(-*10)E ‘- = 3

]
—

™ 2 )} for~else 2

o

3.2.2 break

o)
o0
IH

G

=<
KIr
0l

Ju

oll

010

ol
0
&0

Ol Al break

t

oJ

or

oJ

b

IOl M 2] for

for n in 1st:

if n==0:

break
print(n)

JU
K

o0

ol

=
—

tellth 2

K

o
U
4

Ist Ct9l

olxe

OICt.
Ct.

)

g

22 30|C}. BFOF Ist=[1,2,3,0,4,5] 2}

11

5 2l ol OF &t

= S0l

KD
Ki0

ild
m:

o)

o3
I
X
Il

ol
=

)

ay

(u]

IO M O| for BI=E 22 else

Jlo
I

o)

S+
il

uln
il
70

<+

else:

uln
il
70

<+

ol

-
1o

o
o0

&

-

D

0

OF
U

o)

70

[0



LA IOl T2 7)Y 48

=

for n in 1st:
if n==0: break
print(n)

else:
print(‘There is no 0.°) # break&= CHLIXA| LUCIH =3

0
Ll
Q

i

Ol GlAIS &< Ist 20l 00| UACHH break=S CHLUIH & 2 [H2tAl else

for Bt === A LI KA = CF.

AMEOAN 0l St 2= &t

tetA_for BH=20] ESE

22t A= H=20 for~else 2 =2= ALE0HH = L.

A L

3.3 while Bt=3

rx
i
o
A
0L
ok
]

HOtOI M o] while B 2 &

M

while X2 4!:

A
=

02 Ty

—/
]
[

=)
S
x
FA
S
>
A=)

MO 2 s Bt=s

>>> m,p = 1,1

>>> while m<=10:
p *=m
m+=1

>>> p
3628800

Ol Ol= 10! & <tot= =2 1&0[Lt. 101=3628800 Olct= XS & == UL,

for2 1t OF&HJHAI 2 while % else 20| 22 %= UL

—




49

LA IOl T2 7)Y

-
. U
< oH
A w0
Ki <
]
—
oo
<
=

else:

~N
un
ild
o0

<N

10| =G X L= M else 22| °

=
=
2= 0l

0K
o0

<
X

]
%0
Al

0l

JHX 2 elseZ

t Ot

Ct® for

2
=t

ol A

O

break 20l
D Jgizoe=z WA LEJFA = C.

3

o} o
— T

o
10

&

3
while n>

n=

=0:

")

m = input("Enter an integer

==0: break

if int(m)

=1

n -

else:

print('4 inputs.')

4712 001 Ot

=S
—

Ol Ol X

=
Bl

|
1o

2l

Enter an integer
Enter an integer
Enter an integer

:1
:2
:3

Enter an integer :4

4 inputs.

Al

o)

10

1 A&l 00 YHELCHH else EO|

E

oo
— T

Ct.

=
Bl

|
1o

20

Enter an integer

:0

[

JFXI = break

O

20l while ~else 2= AIEZ3dl

o
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m=997
n=2
while n<m//2:
if m%n==0: break
nh += 1
else:
print(m,'is a prime number!"')

Ol Ol= 99701 2~==(prime number)! X| Ol X| BEot= S+=0ICH 25 H 4980HX| Xtell=
LE=O0i A LI XD e 0let= 001 =0t break =0 Z2lH = Ch 2Hef 8t B 00
OtLICtA Bt 201 N SUALH else 20| =HE | 2= S HAIB U (SEMN FE==2

O | T

seq & 0| Ct.)

3.4 continue & &

BH=2 OHOI A continue S 1 0150 BHE2S 2SN %D SAZ OIS #=

A
e

Ct.

o
0
o

ABOR WOt S

for n in 1st:
if n==0: continue
print(n)

Ol CGlMIOIA Iste] RAJF 2Hek 0 Ol2t™ continue 2E 2 2L &1 2 1 0l =2 print(n)2

WX 2D OS2 82 I = L.

T o L

Ol 0l € while 222 &dotH Gttt £ L

k =90
while k<len(1lst) :
if 1lst[k]==0:
k +=1
continue
print(1st[k])
k +=1
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Il

A

0|2t 20| continue 282 Bt=& 20A AISEH 1

ths

Al 801 Jt=

A=z =

3.5 MO S=50AM B B

= HteF &0l if, for, while
F 280 SAIEH A

HE0A AIEE Bx=

=
Q
T

ol

ol =4

=3
—

CtZ Al IHOI 44 Ofl A

JEXI 2D & OFRUA

(ct+, java, c#

ot th

o)

ol
00

Ol& 21 LA

=2
=]

10
ll
o[

TH
[

o)

ol

—_

~J
0lJ
Al

™=
0l0

for k in range(10):

a = k+1
print(k, a) # 9, 10 0| E¥¢&

= Ct.

|1 for S S0IM a Bt M2 2HSOHA

cHE<

OtACH= EOILH.

b

[
[==]

0l

S
@

HHE (c++, java, c#t SS)UA=

| —
—

Ot X2 THOI 2 Ol Al

= UL

St
=

22 0lefet H0l 20t

Eng=- s

ok

e
K0

o
1o

wl

i
0

I

D

I
un

flJ

b=20

for k in range(101):

=k

b +
print(b) # 5050

Ct.

)

o

ol

FA

b & Ol 2 O

110
K4
K0

b

i

oF
s

tX

110
0

o

]!

AH A

FXIEH 2/ 20l A b

110

e

for k in range(101):
b += k # 0l<
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&7 S

=0 M|t &=
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4.1

o)

ol

ol
By

oJ

TN

ol
o

ok
up

oJ

o

(function)

A
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=
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ol
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ild
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ol
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Bl

=
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Ct. JCt
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70
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StCt.
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nJ

>>> def sayHi():

print(‘hi’)

J

sayHi()OICt. &= QIR

=20
[y w—

| O

A O
T =

9]

o

>>> sayHi()

Hi
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>>> def gugu(n):
for x in range(2,10):
print('%d x %d = %d'%(n,x,n*x))

0l

o

tLES &5 @I

i

2= 0 AL US 20l =80

e
rr
Ol

>>> gugu(4)

4 x2 =28

4 x 3 =12
4 x 4 = 16
4 x5 =20
4 x 6 =24
4 x 7 = 28
4 x 8 = 32
4 x 9 = 36
>>> gugu(8)
8 x 2 =16
8 x3 =24
8 x 4 = 32
8 x5 = 40
8 X 6 = 48
8 x 7 = 56
8 x 8 = 64
8 x9 =72

BlAe BAMHOIN I HAA SABIH L0l IFSEICH 02 Sof QoA Hols
&t 2 sayHi()2F gugu()Z 5HLIS| 2IAER 22 4 UCH

>>> fl = [sayHi, gugu]

HIIM fl el&

E
HSD 2e 84

Of M U RAEs 2% sayHi 012 & B 24 = gugu O[Ct. WetM

£0| Jtsotlh

fo
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>>> f1[0]()

Hi.

>>> f1[1](9)
9 x 2 =18
9 x 3 =27
9 x4 = 36
9 x5 =45
9 x 6 =54
9 x7 =63
9 x 8 =72
9 x9 =81
TS UE 0 HEE =2 UL

>>> kuku = gugu

OlMl kuku = =0l gugu()g8+=2 €= &=0ICt WetA s €0l s

=5 UL

ij
>
ol
i
W

>>> kuku(7)

7 x2 =14
7 x3 =21
7 x 4 = 28
7 x5 =35
7 X 6 =42
7 x7 =49
7 x 8 = 56
7 x9 =63
tE g2 2ME 8otk &0 2408 HHoior € BT ULE 018 < U=
20| otH =Lt

>>> def nop(): pass

o
oot
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fol
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02
gvj
bl
el
rr
Q
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o0

o

ol

=
=

519 E

return 0l2t=

of &

o
Ea

TS|

Sretgts

=

SEot=

JEXIOIC.

t

K]

Ot

>>> def sayHi():

print('Hi.")

sayHi()

>»>a =
Hi.

ol

HII0AM=

i

Te)

Y

1l

10

>>> type(a)

NoneType

=NMUZ gt

=
—

=2 SEot= Z0AM

o0

>>> def mod(x,y):

return x%y
>> mod(3,2) # x0 3, yOf 20t &

ulJ
0]

o

S y2 U UNHXIE

X

Ol=

0l

>>> mod()

>>> mod(3)

>>> mod(3,2,1)

1) otH,

Xt(standard argument)ct

StLCt.

ANE=K2 I+ XF0HA SAF0O0
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20 = return 2 S0l
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return x+y, x-y

cal(33,44)

 —
e

b Ol Kl Ol A cal()

—

0
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i
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—

LA IOl T2 7)Y
2

>>> def cal(x,y):
>>> cal(11,22)
(33, -11)

>>> a,b

>>> a

Bl

77
>»> b
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o

nlJ
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ol

ol
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Wk

ol
Ul
nS

cal(33,44)

>>>3a, b
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(1st):

def count_even
cnt = 0

for v in 1st:

==0:

if v%2

=1

cnt +

return cnt

([1’2)3)415J6)7])

>>> count_even

([11,22,33])

>>> count_even

otAIgH Ol B0 UAH A

40 HolR oA ¢

(=13
[=}

i

(T

ioll
%0

i

oJ

3+

(*args):

>>> def count even

cnt = 0

for v in args:

==0:

if v%2

=1

cnt +

return cnt

(11,22,33)

>>> count_even

1

(1)2.’3)4.’5.’6)7)

>>> count_even

ol

0l B34 argstl E X 2 A

ol
Ul

ol

Ul

Ju

2Ol Ch.

Ch=
= Ch.

03

type(args)2 tuple Ol Ct.

=
=

2

TS
ol
Ok
iy

-

:
JJ

o3

ioll

S0l Lh.

Ct=

0

Kb S 0l 2tOF

o)
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>>> def fi(a, *args): # &

LA IOl T2 7)Y

>>> def f2(a, *args, c): # 2F - It OIL} S
>>> def f3(*args, *args): #2F - JIH QL=

>>> def f4(a, b, *args) # &

Jio

0f0
=<

—_

oJ

Ie)

H Al

0

ol =2

St
>

Sk At

S

Oled

oJ

nD

I

O]

S

o0

N

9]

ol

o
o

H

Ul

"+str(a))

190):

def funcA(a
print('a

03
<+
ioll
K
0]

(HO

100| X}

gt el

>>> funcA() # a0l J|=

Ch.

dgE

10
>>> funcA(20) #alll 200|

20

a
a

c
il
iof

A0l 2

_

ac Jl=d!

Ol OOl A 1 KF
st=s

}

Ct. eH A funcA()2 & 0l

=l
[

H

Un
u

fulJ

")

"Kim'):
' + secondName +'

print('My name is '+ firstName +'

def printName(firstName, secondName

e}
Jio

KU
o

0[0

o0
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>>> printName('Jang-Hyun')

My name is Jang-Hyun Kim.

>>> printName('Jang-Hyun', 'Park')
My name is Jang-Hyun Park.

gt QAeE S MeolA S SE £ UKL LB OIX=E BIEA| 2t XIAMN =00
StCt. [etAl printName()&f+E S M ® 2 AE2 BtEAl oM EHF=UHOF 8Lt
Il M printName()& 2 & BM QCIXNE LEGA LW JIS2HOZ ‘Km2e=z
NEECH SHM ANE BAIECZ XN EotH 1210] secondName 2 2 A| & & L.

st IRl F=olg M2 bk Q1T J|2gt QA 201 2 MHols BtEAl 2123 el Xt=

>>> def printName(firstName='Kim', secondName):

JlEgt XIS O Ol &t WHOIA = e L8 QLR S 0l 20Ok StCH.

>>> def add(a, b=0, c=0):
return a+b+c

>>> add(1)

1

>>> add(1,2) # b0l 29t SO 2tCt.

3

>>> add(1,2,3) # b0l 2, cOl 30 =0{2tCt.)
6

Ol IO 20l &+ S22 I == =A UZ Jl=gt X0l g0l g 8 ¢

ALY
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>>> def f(a, L=[]):
L.append(a)
return L

>>> (1)
[1]

>>> F(2)
[1, 2]
>>> f(3)
[1, 2, 3]

Ol HME % JI12 2ok L2 ZF

SENAM=E O W

E=2
C/C++0ll M 2| static B ==2F H| ==&t

A

= S =0 & mutable 24 X

0

1]
Fh
S
toll
o
i

def f(a, L=None):
if L is None:
L =[]
L.append(a)
return L

032 &

02

Z

Ct

0l

ot 2O

rr

>>> (1)
[1]
>>> £(2)
[2]
>>> f(3)
[3]

4.5 &==2| J|® = 2kt

~—
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def add(a=0, b=0, c=0):
return a+b+c

Ol +-E SEol=s g2 U3 22 AS0l JUT

>>> add()

0

>>> add(11) # a0l 110 L E

11

>>> add(11,22) # a0l 11, b0l 220t =

33

>>> add(11,22,33) # a0l 11, b0l 22, cOl 330 CHYE

66

OIIM B0l Xt =AHZ D23t oI XD ZHECCH all 2 a2t b2t |ct=E gt=
Heote 20 MOt it a0l 2+ a%t b= Jl2 214 JEZ AFEotD cOllg CHE
WS 010 o= e HEH o0 €01? 0l B S=ot= BllA BHOIRE)E
X &otH =T

>> add(c=33) # cO|2t 330 CH=Ch.
>> add(c=33, b=22) #c0l 33, b0l 22Jt CHY = Ct.

0l9 220l IIYE AXAUS EHE Hol= &
UCH

4
bl
10

Jle=gt 2IAret OH&IEXIZ IIRE CIktE & AN Bt 2l Xt(standard argument)
S 0l 2FOF StCt.

def parrot(voltage, state='a stiff', action='voom', type='Norwegian
Blue'):

print("-- This parrot wouldn't", action)

print("if you put", voltage, "volts through it.")

print("-- Lovely plumage, the", type)

print("-- It's", state, "!")
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0] &= &8 21 Xk(voltage) ot LE2t Al JHEl Jl= QI Ki(state, action, type)S JtXl LD RULE.
Ol === 3 20l === = AULL
parrot(1000)

parrot(voltage=1000)
parrot(voltage=1000000, action='VOOOOOM')
parrot(action="VOOOOOM', voltage=1000000)

parrot('a million', 'bereft of life', 'jump')
parrot('a thousand', state='pushing up the daisies')

parrot() # &
parrot(voltage=5.0, 'dead’) #3| % & 2!
parrot(110, voltage=220) # &t QI X0l & &gt= =X

# S} g

parrot(actor="John Cleese")
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def foo(**kwargs):
print(kwargs)
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>>> foo(x=11, y=22)
{xX:11, ‘y’:22}
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gref JHEH D == Q1A+ *args of E&ot= 20 = BF=Al 01X F Ol 2F0F

]

def f(a, *args, **kwargs):
print('a="',a)
print('args="',args)
print('kwargs="',kwargs)

=
0%

0l0

ot 20l

rr

Ct

= 4 QUL

ol
M

A
e

>>> £(11)

a= 11

args= ()

kwargs= {}

>>> (11,22,33)

a= 11

args= (22, 33)

kwargs= {}

>>> ¥(11,22,33,b=44,c=55)
a= 11

args= (22, 33)

kwargs= {'c': 55, 'b': 44}

O OIOM EX0l BtEAl LBE OIXH@), ItH Ji= ClIRXH(*args), IIHE 2 XH(**kwarg) 2
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>>> def foo(**kwargs):print(kwargs)

>>> d={"'x"':22, 'y':'hi'} #8HHS EXNLEIE XH
>>> foo(**d)

{'x": 22, 'y': 'hi'}
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22, y="hi’)

>>> foo(x

Z20HAMEAHAZE =5 ULt

U Ct.(python 3.x0il

‘y’:22}

>>> a = {x’:11,

{z’:33}

>>> b
>>> C

{**a, **b}

€z’ :33}

‘y’:22,

{x’:11,
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>>> add = lambda a, b

>>> add(1,2)
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>>> def add(a, b)

return a+b

>>> add(1,2)
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>>> def pos(x):

return x>0
>>> list(filter(pos, range(-5,6)))

[112.’3.’4)5]

>>> list( filter(lambda x:x>0, range(-5,6)) )

[1,2,3,4,5]
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0

>>> fl = [lambda x,y:x+y, lambda x,y:x*y]

>>> f1[0](1,2)

3

>>> f1[1](3,4)

12

Ju
9]

= Ol .



67

I.

LA IOl T2 7)Y
=S

oI 2l LK

53 gpo| WA g4

StCt.

2 1 5HO OF

_l

<

SX 2 AtESt=

<
ol

A INE=DN;

HO4 OF

110
Kk

N

F

c

| I

= O
S —

oll

LIEFU = 24 0ICH.

Ol A CH

1T
i

F

[9)

0l

()
0 .
— )
E )
D a*.._
W 5
il i
" Y ~
: L o
ol v i}
mr o1 g
ol <k _E
= il = W
Jo ) ar S
~ = e =
)
©
7 :
= o © =
e @
o |~ ol ==l S
~|lal=|F| == w | 9| 2
DX E|2|s| 2L e R =
+1E|3|E|8| ¢ 2138 o
w|lalcs| 2|5l S|lad| &

oD
JIJ
Sl
o
AS
=)
sn
T
)
o

A
ol
<
0l

eval()
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>>> eval('x+1")
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float(obj)

complex(re [, img])

range(start,stop[,step])

str(obj) HHE =8E = U= 2 NE X BHEEHTE

list(seq) MNEAASE YO0IM 22 =AY 2AEZ Q=0
Btk sHLt,

tuple(seq) NAAES 20N 22 =A2 T2 S0 BHEHSHH

range(stop) 0% H stop-1 Jt Xl 2| sequence EH&t

start= B stop-1 It Xl (step2 2t&) sequence Bt &t

set(seq) ANAAYHE HOtA 22 =A2 EE(set) 22 H=0
frozenset() BH2t St

bytes() (immutable)

bytearray() (mutable)

memoryview()

dict(**kwarg

(SZ & 222 sequence

=)
a
v

g4 s

type(obj) Mol &= gratetCh

dir(obj) O OHA &2t HASS c|AE S 2 BHEtEHC
repr(obj) evia()2=+=2 Al M E =3 = U= 2N 44
ascii(obj) repr()2t = AtStLE non-ascii & At = escapedtCt.(?)
id(obj) KIS DRHS(inte)S BHatstCt.

hash(obj) S SHAlIBE(intS )= BHEH (22 301 AT &Lt
chr(num) ASCIl gt= 22Xt 2 gtat

ord(str) St 2 At2| ASCII gt = Btat

isinstance(obj, className) HHAIt A ANAHAOIXRE BHEHSHCE
issubclass(class, classinfo) [ classJt classinfo 2| AEZ2cH AL I True BHE
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classmethod()
staticmethod()

2L HMEZ X E (@classmethod)
HdH HAHMEZ X E (@staticmethod)

callable(obj)

objJt S & Jts8 M H TrueBt& (ver 3.201 A CHAl = &)

getattr(obj, name)
setattr(obj, name, val)
delattr(obj, name)
hasattr(obj, name)

S

obj2l attribute (name) € 2 =C
obj2| attribute (name) £ & & &tC}.
obj2l attribute (name) £ 4t K| &tCt.

[m)
0l0
o
ne
9
ot
m
D
o)
c
)
>
(@)
£
o
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len(seq) ANAAYE S 20t 1 20| E BHEHEHCE

iter(obj [,sentinel] )
next(iterator)

22l Ol & &l Ol E (iterator)E BH&tStLY.
OlEHdIOIEIS &M RAE BHet
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enumerate(iterable, start=0)

OlEH 21 20l A enumerate & S BH&tSHLL.

sorted(iterable[,key][,reverse])
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reversed(seq)
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filter(func, iterable)
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>>> seasons = ['spring', 'summer’','fall’, 'winter']

>>> list(enumerate(seasons))

[(0, 'spring'), (1, 'summer'), (2, 'fall'), (3, 'winter')]
>>> list(enumerate(seasons, start=1))

[(1, 'spring'), (2, 'summer'), (3, 'fall'), (4, 'winter')]

BES for 20 20| SN BH=2 OHOI A OIE{2 29 43 20 OlLigt D eIsA
HYC LQT AL HAISHH ABE & U

>>> seasons=['spring', 'summer', 'fall', 'winter']
>>> for i,v in enumerate(seasons):
print("%s:%s"%(i,v))

0:spring
1:summer
2:fall

3:winter

filter(func, iterable)= & =2 OlIEHZE22 Y22 EOtM OIHHAZS2 RAIE oLt
>,

g0 =2 d2E M, 5 EtEAIdl= Hets [tz 20tA OlEedI0IE = EHEtotes

def positive(l):
result = []
for i in 1:
if i > e:
result.append(i)
return result

>>> print(positive([1,-3,2,0,-5,6]))
[1, 2, 6]
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filter()&f=S 0| SotH Ot 20| SE=2 &

o
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0
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=
4
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o
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[w)

>>> def pos(x):
. return x > ©
>>> print(list(filter(pos, [1,-3,2,0,-5,6])))

[1, 2, 6]
filter() == H BN U+2Z S=8=S, F BN Ux2= 1 =0 Xz SHZ
OIHAZ(CIAE, HE, 2NE )8 L =0 fiter = & BN Q=02 OIH22 2
A0l S0 SHUAS M cIE0l e NS OIEHAOIEHZ FHAM S =0 A2
HOlMd= 1,2, 6 2t0] &2 x>0 Olcte &0l 0| &HI22 [1,2,6]01ct= 21 &=

11
sd = =0

©|% 8t 4 (lambda)E M B IS 2HEGIH £ & UCH

>>> list(filter(lambda x: x > @, [1,-3,2,0,-5,6]))

[1, 2, 6]

filter()2t RAHEH map() B <4=Jt QUCH OIS 849 OIEHAES LHOZ WOLN 2240
QAT B40 YOZ SOU S U ZAAS |0M OHAUOEHE SaFs
512:0ICH BH2t O{[ 2IAEQ BE Q40 HTJAS 2= MES 2IAEES BSD MUY
CHSDH 201 5t EICH

>»> a=1[2, 3, 4, 7, 8, 10]
>>> a2 = list(map(lambda x:x**2, a))
[4,9,16,49,64,100]

ool 2.x2 filter()2F map()2 ZuJt 2IAEO0EZ 2 HOolA list8+=E 01E56t0
clAEZ BEGHA HO0t= =0 oI 3x0iAsE 0l &=+2 BH&glol 2lAEDL Ot
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5.4 OIS 2GS IR 4SS

OS2 He &t=/=cl Ha) 23 WE &+S0IC0
[E 1] &t=/=cl o) 2 & WE &=

hex(n) 2 nll 168 2 22 FollA ‘22X E’'2 BHESHT

oct(n) 4 nQ 88l U2 FHM BAEZ BHESHC

bin(n) nQ 28 g2 FHAM BASZ BHESHC

abs(n) H gt P26ttt n0l S4 =2t I E RS

pow(x,y[,z]) HEMSES F&tL. pow(x,y)2 x**y 2t 2 C.

divmod(a,b) as bZ L= (R, LIRS F&iCH §E Bt

all(iterable) iterable 2| 2= 2A4Jt True & B2 TrueE BHet

any(iterable) iterable 2| GtLF 0l &S] RAJ} True € 2R TrueS e
max(iterable) zItHgt= +*etlt.

max(arg1, arg2, ...)

min(iterable) ZlAgtsS et

min(arg1, arg2, ...)

round() Bt=& = etit.

hex(), oct(), bin() &= 22 ‘0x, ‘00, ‘0b’ 2 A &Eol= ‘2AE's ZWUE BHESHCE 0]
SANZS Mo gteZ BistgieiH eval )8+ 2 0/256tH =L



	1장 파이썬 개요 
	1.1 파이썬 소개 
	1.2 실행 환경 
	1.3 식별자 

	2장 기본 자료형과 연산자 
	2.1 숫자 자료형 
	>>> a=123 
	>>> b1=3.14 
	>>> b2=1e-10 
	>>> c=10000000000000000000000000000000000 # 정수는 범위 제한이 없다. 
	>>> d1=1+2j 
	>>> d2=1j #허수를 표기할 때 1j 와 같이 1을 꼭 붙여야 한다. 
	>>> d3=-3-1j 
	>>> e=0x12a #16진수. 0x(제로 엑스) 혹은 0X 로 시작한다. 
	>>> f=0b1101101 #2진수. 0b(제로 비) 혹은 0B 로 시작한다. 
	>>> g=0o1234 #8진수. 0o (제로 오) 혹은 0O로 시작한다. 
	>>> type(10) 
	>>> type(-1.2) 
	>>> a=3+4j; type(a) 
	>>> type(2+0j) 
	>>> c=11+22j 
	>>> c.real 
	>>> c.imag 
	>>> c.conjugate() 
	>>> abs(c) 
	>>> a=1234 
	>>> bin(a) 
	'0b10011010010' 
	>>> oct(a) 
	'0o2322' 
	>>> hex(a) 
	'0x4d2' 
	>>> a 
	>>> c, z # 여러 변수를 동시에 출력하고 싶다면 콤마(,)로 구분한다. 

	2.2 산술 연산자 
	>>> 4/5 
	>>> a,b = 11,5 #a에 11, b에 5를 대입한다. 
	>>> b/a 
	>>> 3%2 
	1 
	>>> 11.5%0.2 
	0.09999999999999937 
	>>> 11.5%0.3 
	0.10000000000000042 
	>>> 2**10 
	1024 
	>>> a,c = 3,4+5j 
	>>> c**a 
	(-236+115j) 
	>>> a**c 
	(57.00434317675227-57.54567628403595j) 

	2.3 문자열 
	“Hello world.” 
	‘Mokpo National Univ.’ 
	“12.3” 
	‘He said “hi”. ’ 
	“I’m your father.” 
	“He sais \”How are you?\”” 
	“Hi.\nHello.” 
	‘He\’s finished.’ 
	>>> s = “””HI 
	​Hello””” 
	>>> s 
	>>> r'Hi.\nMy name:\tjhp' 
	'Hi.\\nMy name:\\tjhp' 
	2.3.1 문자열의 인덱싱과 슬라이싱 
	>>> s[0] 
	>>> s[6] 
	>>> s[-1] 
	>>> s[-2] 
	>>> s[-6] 
	>>>  a=”python is the best.” 
	>>> b=a[0:6] 
	>>> c = a[7:] # ‘is the best.’ 가 c에 저장된다. 
	>>> d = a[:8] # ‘python is’ 가 d에 저장된다. 
	>>> f = a[:-5] 
	>>> hl = h[:5] 
	>>> hr = h[5:] 
	>>>a[0] = ’x’ #불가능하다 

	2.3.2 문자열의 덧셈과 곱셈 
	>>> “My name is “+”Salesio.” 
	>>> q = “ipython” 
	>>> r = “ is useful.” 
	>>> s = q+r 
	>>>s = ’Life is long.’ 
	>>> s = s[:8] + ’short.’ 
	>>> “blah “*5 
	>>> ‘=’*50 

	2.3.3 문자열의 %포멧터 
	>>> a=3+4j 
	>>> b=’hi’ 
	>>> print('a is',a,’and b is’,b) #변수 앞뒤에 공백문자를 자동으로 넣어준다. 
	a is (3+4j) and b is hi 
	>>> a=3+4j 
	>>> b=’hi’ 
	>>> ‘a is ‘+str(a)+’ b is ‘+ b 
	a is (3+4j) and b is hi 
	>>> a=11 
	>>> “a equals %d.”%a 
	>>> a=11​>>> b=-22​>>> "vars are %d and %d."%(a,b)​'vars are 11 and -22.' 
	>>> rn = 1.2345678  ​>>> 'f is about %.4f'%rn​'f is about 1.2346' 
	>>> c1=11+22.3j​>>> print('c1=%s'%c1)​c1=(11+22.3j) 
	>>> n=1024​>>> print('n equals %s.'%n)​n equals 1024. 

	2.3.4 문자열의 format()함수 
	>>> age = 44​>>> print(“I’m {0} years old.'.format(age))​I’m 44 years old. 
	>>> name='Jang-Hyun Park'​>>> age=44​>>> print("My name is {0} and {1} years old.".format(name,age))​My name is Jang-Hyun Park and 44 years old. 
	>>> rn = 1.2345678​>>> print("rn is about {0:.4f}.".format(rn))​rn is about 1.2346. 
	​>>> blah = ‘blah’ 
	​>>> print(“%s %s %s %s”%(blah, blah, blah, blah)) 
	​>>> print(“{0} {0} {0} {0}”.format(blah)) 

	2.3.5 문자열의 내장 함수 
	>>> s = "HELLO" 
	>>> s2 = s.lower() #문자열 s를 전부 소문자로 만들어서 s2에 저장 
	>>> "Hi. My name is jhp.".count('jhp') #문자열에서 문자열 ‘jhp’의 개수를 센다. 
	>>>','.join('abc') 
	'a,b,c' 
	>>>'_and_'.join('jhpark') 
	'j_and_h_and_p_and_a_and_r_and_k' 


	2.4 진리값 
	>>> a=True 
	>>> a+1 
	2 
	>>> a*1 
	1 

	2.5 None 
	>>> print(a) 
	Traceback (most recent call last): 
	  File "<stdin>", line 1, in <module> 
	NameError: name 'a' is not defined 
	>>> a = None 
	>>> print(a) 
	None 
	 
	>>> b=’Hi’ 
	>>> b=None 
	>>> print(b) 
	None 

	2.6 비교 연산자 
	>>> sa = 'hello everybody'   ​>>> sb = 'hello everybody'​>>> sa == sb​True 
	>>> sa='hello everybody'   ​>>> sb='hello everybody'​>>> sa is sb​False 
	 
	>>> x=[1,2]​>>> y=[1,2]​>>> x==y​True​>>> x is y​False​>>> z=x​>>> z is x​True 

	2.7 논리 연산자 
	2.8 리스트 
	>>> a = [11, 22, 33] # 리스트를 생성하여 a 에 저장한다. 
	>>> b = [‘life’, ‘is’, ‘short’] # 문자열의 리스트 
	>>> c = [True, ‘hi’, 33.4, 2-3j] 
	>>> d = [] # empty list를 생성하여 d에 저장 
	>>> e = [ [11,22], [33, 44, 55] ] 
	2.8.1  리스트의 인덱싱과 슬라이싱 
	2.8.2 리스트의 덧셈과 곱셈 
	>>> [11,22]+[33,44,55] 
	[11,22,33,44,55] 

	2.8.3 list comprehension 
	>>> squares = []​>>> for x in range(10):​...    squares.append(x**2)​...​>>> squares​[0, 1, 4, 9, 16, 25, 36, 49, 64, 81] 
	>>> squares = list(map(lambda x: x**2, range(10))) 
	[ 표현식 for문 (for 문 | if 문)* ] 
	>>> [(x,y) for x in [1,2,3] for y in [3,1,4] if x!=y]​[(1, 3), (1, 4), (2, 3), (2, 1), (2, 4), (3, 1), (3, 4)] 
	>>> combs = []​>>> for x in [1,2,3]:​...    for y in [3,1,4]:​...        if x != y:​...            combs.append((x, y))​...​>>> combs​[(1, 3), (1, 4), (2, 3), (2, 1), (2, 4), (3, 1), (3, 4)] 
	>>> [(x,x**2) for x in range(6)]​​[(0, 0), (1, 1), (2, 4), (3, 9), (4, 16), (5, 25)] 
	>>> [ x,x**2  for x in range(6)] # 에러 발생 

	2.8.4 리스트의 내장 메소드를 
	>>> a = [66.25, 333, 333, 1, 1234.5]​>>> print(a.count(333), a.count(66.25), a.count('x'))​2 1 0​>>> a.insert(2, -1)​>>> a.append(333)​>>> a​[66.25, 333, -1, 333, 1, 1234.5, 333]​>>> a.index(333)​1​>>> a.remove(333)​>>> a​[66.25, -1, 333, 1, 1234.5, 333]​>>> a.reverse()​>>> a​[333, 1234.5, 1, 333, -1, 66.25]​>>> a.sort()​>>> a​[-1, 1, 66.25, 333, 333, 1234.5]​>>> a.pop()​1234.5​>>> a​[-1, 1, 66.25, 333, 333] 
	>>> x=list(range(5)) 
	>>> x.append([5.6]) # x의 마지막 요소로 [5,6] 이 들어간다. 
	[0,1,2,3,4,[5,6]] 
	 
	>>> x=list(range(5)) 
	>>> x.extend([5.6]) # x의 오른쪽에 [5,6]의 요소를 병합시킨다. 
	[0,1,2,3,4, 5,6] 
	>>> stack = [3, 4, 5]​>>> stack.append(6)​>>> stack.append(7)​>>> stack​[3, 4, 5, 6, 7]​>>> stack.pop()​7​>>> stack​[3, 4, 5, 6]​>>> stack.pop()​6​>>> stack.pop()​5​>>> stack​[3, 4] 


	2.9 튜플 
	>>> t1 = () # empty tuple 생성 
	>>> t2 = (11,) # tuple의 요소가 하나일 경우 반드시 끝에 콤마(,)를 붙여야 한다. 
	>>> t3 = (11, 22) 
	>>> t4 = (‘abc’, 11, [22, 33]) 
	>>> t5 = ( (11,22), (‘hi’, ‘world’)) 
	>>> t6 = ((True, False)) 
	>>> t2 = 11, 
	>>> t3 = 11, 22 
	>>> t4 = ‘abc’, 11, [22, 33] 
	>>> t5 = (11,22), (‘hi’, ‘world’) 
	>>> t6 = (True, False), # 이 경우 마지막에 콤마가 반드시 붙어야 한다. 
	>>> t = 11,22,33 # t는 튜플임​>>> e,f,g = t # e=t[0];f=t[1];g=t[2] 와 같다.​>>> e​11​>>> f​22​>>> g​33 

	2.10 딕셔너리 
	>>> man1 = {‘name’:’박장현’, ‘age’:44 } 
	{ key1:val1, key2:val2, …… } 
	>>> man1[‘name’] 
	>>> capital = {‘kr’:’seoul’, ‘jp’:’tokyo’, ‘cn’:’beijing’} 
	>>> color = {0:’red’, 1:’yellow’, 2:’white’, 3:’black’} 
	>>> color[1]​​# ‘yellow’ 값을 읽는다. 
	>>> x = color[0]​# x에 문자열 ‘red’가 저장된다. 
	>>> color[3] = ‘grey’​# 키 3 에 해당하는 값을 변경한다. 
	>>> color[4] = ‘blue’​#새로운 키-값 쌍을 추가한다. 
	>>> a={0:'a', 1:'b', 0:'c'} 
	>>> a 
	{0: 'c', 1: 'b'} 
	>>> a={(1,):'hi', (1,2):'world'} 
	>>> a 
	{(1, 2): 'world', (1,): 'hi'} 
	2.10.1 딕셔너리의 내장 메서드들 
	>>> capital = {'kr':'seoul', 'jp':'tokyo', 'cn':'beijing'} 
	>>> for val in capital.values(): 
	   ...:     print(val) 
	   ...:      
	seoul 
	beijing 
	tokyo 
	>>> list( capital.keys() ) # 키들로부터 리스트를 생성한다. 
	>>> ‘kr’ in capital # ‘kr’이라는 키가 captal 딕셔닐에 있으면 True 
	True 
	>>> ‘de’ in capital 
	False 
	>>> ‘seoul’ in capital.values() 
	True 
	>>> del color[0] # 키가 0인 키-값 쌍을 삭제한다. 
	>>> d={‘a’:11} 
	>>> d.update(b=22, c=33) 
	{'a': 11, 'b': 22, 'c': 33} 
	>>> a={‘d’:44, ‘e’:55} 
	>>> d.update(a) 
	{'a': 11, 'b': 22, 'c': 33, 'd': 44, 'e': 55} 
	>>> a={‘x’:12, ‘y’:34} 
	>>> b={‘a’:56, ‘y’:78} 
	>>> d = {**a, **b} 
	 {'a': 56, 'e': 78, 'x': 12, 'y': 34} 


	2.11 나열형 (옵션) 
	>>> ‘gg’ in ‘eggs’ 
	True 
	>>> lst=[ [] ]*3 
	>>> lst 
	[[], [], []] 
	>>> lst[0].append(1) 
	>>> lst 
	[[1], [1], [1]] 
	lst = [ [] for _ in range(3)] 
	>>> lst 
	[[], [], []] 
	>>> lst[0].append(1) 
	>>> lst[1].append(2) 
	>>> lst[2].append(3) 
	>>> lst 
	[[1], [2], [3]] 
	>>> x=[11,22] 
	>>> y=[x, 33] 
	>>> y 
	[[11, 22], 33] 
	>>> from copy import deepcopy 
	>>> z = deepcopy(y) 
	>>> z 
	[[11, 22], 33] 
	>>> x[0]=-44 
	>>> y 
	[[-44, 22], 33] #x가 변하면 y도 변한다. 
	>>> z 
	[[11, 22], 33] # x가 변해도 z는 변함이 없다. 

	2.12 Enum클래스 (옵션) 
	>>> from enum import Enum 
	>>> class Color(Enum): 
	...     red = 1 
	...     green = 2 
	...     blue = 3 
	>>> Color = Enum('Color', 'red green blue') 
	>>> Color.blue.name 
	'blue' 
	>>> Color.blue.value 
	3 
	>>> type(Color.blue) 
	<enum 'Color'> 


	3장 제어문 
	3.1 if ~ elif ~ else 
	if 조건식: 
	    실행문1 
	    실행문2 
	    … 
	n = int(input("integer:")) 
	if n%2==0: 
	    print("even number!") 
	 
	#실행: 
	integer:12 
	even number! 
	if 조건식 : 
	    실행문1 
	    실행문2 
	    … 
	else : 
	    실행문3 
	    실행문4 
	    … 
	age = int(input("나이:")) 
	if age<30: 
	    print("청년") 
	else: 
	    print("중년") 
	 
	#실행: 
	나이:44 
	중년 
	if 조건식1 : 
	    실행문1 
	    ... 
	elif 조건식2 
	    실행문2 
	    … 
	elif 조건식3 
	    실행문3 
	    … 
	else : 
	    실행문n 
	    … 
	s = 'hello' 
	if 'a' in s: 
	    print("'a' is contained") 
	elif 'b' in s: 
	    print("'b' is contained") 
	else: 
	    print("both 'a' and 'b' are not contained") 
	 
	#실행결과: 
	both 'a' and 'b' are not contained 
	>>> home = [‘money’, 'TV', 'radio', 'notebook']​>>> if 'money' in home:​...    pass​... else:​...    print("sell notebook.") 
	>>> home = [‘money’, 'TV', 'radio', 'notebook']​>>> if 'money' in home: pass​... else: print("sell notebook.") 

	3.2 for 반복문과 range() 함수 
	for 변수 in 반복형: 
	​수행문 
	>>> lst = [11, 44, 21, 55, 101] 
	>>> cnt = 0 
	>>> for n in lst : 
	…​if n%2==0: 
	…​​cnt += 1 
	>>> cnt 
	1 
	d = {‘name1’:’salesio’, ‘name2’:’park’} 
	for k in d: 
	    print(k) 
	 
	name1 
	name2 
	>>> knights = {'gallahad': 'the pure', 'robin': 'the brave'}​>>> for k, v in knights.items():​...    print(k, v)​...​gallahad the pure​robin the brave 
	>>> for i, v in enumerate(['tic', 'tac', 'toe']):​...    print(i, v)​...​0 tic​1 tac​2 toe 
	3.2.1 range()함수와 range 형 
	range(n)  # 0 부터 n-1 까지의 요소를 가지는 range 형 반환 
	range(m,n)  # m 부터 n-1 까지의 요소를 가지는 range 형 반환 
	range(m,n,s)  # m 부터 n-1 까지의 요소(s는 step)를 가지는 range 형 반환 
	>>> range(5) 
	range(0,5) 
	>>> list(range(5)) 
	[0,1,2,3,4] 
	>>> list(range(1,11)) 
	[1,2,3,4,5,6,7,8,9,10] 
	>>> list(range(0,30,5)) # 5가 증분 
	[0,5,10,15,20,25] 
	>>> list(range(0,-5,-1)) # -1이 증분 
	[0,-1,-2,-3,-4] 
	>>> list(range(0)) 
	[] 
	>>> list(range(1,0)) 
	[] 
	for _ in range(5): 
	​print(‘hi.’) 
	>>> for n in range(2,10):​​...     print('2 x %d = %d'%(n, 2*n))​​​2 x 2 = 4​2 x 3 = 6​2 x 4 = 8​2 x 5 = 10​2 x 6 = 12​2 x 7 = 14​2 x 8 = 16​2 x 9 = 18 
	>>> for m in range(2,10):​...     for n in range(2,10):​...             print('%d x %d = %d'%(m,n,m*n))​...     print('-'*10) 

	3.2.2 break 명령과 for~else 구문 
	for n in lst: 
	    if n==0: 
	        break 
	    print(n) 
	for 변수 in 반복가능자: 
	    수행문들1 
	else: 
	    수행문들2 
	for n in lst: 
	    if n==0: break 
	    print(n) 
	else: 
	    print(‘There is no 0.’) # break문을 만나지 않았다면 수행된다. 


	3.3 while 반복문 
	while 조건식: 
	​실행문 
	​.... 
	>>> m,p = 1,1 
	>>> while m<=10: 
	...     p *= m 
	...     m += 1 
	… 
	>>> p 
	3628800 
	while 조건식: 
	​실행문들1 
	else: 
	​실행문들2 
	n=3 
	while n>=0: 
	    m = input("Enter an integer :") 
	    if int(m)==0: break 
	    n -= 1 
	else: 
	    print('4 inputs.') 
	.#실행 결과 1 
	Enter an integer :1 
	Enter an integer :2 
	Enter an integer :3 
	Enter an integer :4 
	4 inputs. 
	# 실행 결과 2 
	Enter an integer :0 
	m=997 
	n=2 
	while n<m//2: 
	    if m%n==0: break 
	    n += 1 
	else: 
	    print(m,'is a prime number!') 

	3.4 continue 명령 
	for n in lst: 
	    if n==0: continue 
	    print(n) 
	k = 0​while k<len(lst) : 
	    if lst[k]==0: 
	        k +=1 
	        continue 
	    print(lst[k]) 
	    k +=1 

	3.5 제어 블럭에서 변수 범위 
	for k in range(10): 
	    a = k+1 
	print(k, a) # 9, 10 이 출력된다. 
	b = 0 
	for k in range(101): 
	    b += k 
	print(b) # 5050 
	for k in range(101): 
	    b += k # 예외 발생 


	4장 함수 
	4.1 함수의 정의와 호출 
	def 함수명(인자1, 인자2, …): 
	​함수 본체 
	>>> def sayHi(): 
	… ​print(‘hi’) 
	>>> sayHi() 
	Hi 
	>>> def gugu(n): 
	...     for x in range(2,10): 
	...         print('%d x %d = %d'%(n,x,n*x)) 
	>>> gugu(4) 
	4 x 2 = 8 
	4 x 3 = 12 
	4 x 4 = 16 
	4 x 5 = 20 
	4 x 6 = 24 
	4 x 7 = 28 
	4 x 8 = 32 
	4 x 9 = 36 
	>>> gugu(8) 
	8 x 2 = 16 
	8 x 3 = 24 
	8 x 4 = 32 
	8 x 5 = 40 
	8 x 6 = 48 
	8 x 7 = 56 
	8 x 8 = 64 
	8 x 9 = 72 
	>>> fl = [sayHi, gugu] 
	>>> fl[0]() 
	Hi. 
	>>> fl[1](9) 
	9 x 2 = 18 
	9 x 3 = 27 
	9 x 4 = 36 
	9 x 5 = 45 
	9 x 6 = 54 
	9 x 7 = 63 
	9 x 8 = 72 
	9 x 9 = 81 
	>>> kuku(7) 
	7 x 2 = 14 
	7 x 3 = 21 
	7 x 4 = 28 
	7 x 5 = 35 
	7 x 6 = 42 
	7 x 7 = 49 
	7 x 8 = 56 
	7 x 9 = 63 
	>>> def nop(): pass 

	4.2 함수의 일반인자와 반환값 
	>>> def sayHi(): 
	…​    print('Hi.') 
	>>>a = sayHi() 
	Hi. 
	>>> def mod(x,y): 
	….. ​return x%y 
	>> mod(3,2) # x에 3, y에 2가 전달된다. 
	>>> mod() 
	>>> mod(3) 
	>>> mod(3,2,1) 
	>>> def cal(x,y):​...     return x+y, x-y         ​...​ 
	>>> cal(11,22)  # 반환값은 튜플이다.​(33, -11)​ 
	>>> a,b=cal(33,44)​>>> a​77​>>> b​-11 

	4.3 함수의 가변 인수 인자 
	def count_even(lst): 
	    cnt = 0 
	    for v in lst: 
	        if v%2==0: 
	            cnt +=1 
	    return cnt 
	 
	>>> count_even([1,2,3,4,5,6,7]) 
	​3 
	>>> count_even([11,22,33]) 
	1 
	>>> def count_even(*args): 
	    cnt = 0 
	    for v in args: 
	        if v%2==0: 
	            cnt +=1 
	    return cnt 
	 
	>>> count_even(11,22,33) 
	1 
	>>> count_even(1,2,3,4,5,6,7) 
	3 
	>>> def  f1(a, *args): # 정상 
	>>> def  f2(a, *args, c): # 오류 - 가변 인자 뒤에 일반 인자가 올 수 없다. 
	>>> def  f3(*args, *args): #오류 - 가변 인자는 하나만 사용 가능 
	>>> def  f4(a, b, *args) # 정상 

	4.4 함수의 기본값 인자 
	def funcA(a=10): 
	    print('a='+str(a)) 
	>>> funcA() # a에 기본값인 10이 자동으로 저장된다.​a=10​>>> funcA(20) #a에 20이 전달된다.​a=20 
	def printName(firstName, secondName='Kim'): 
	    print('My name is '+ firstName +' ' + secondName +'.') 
	>>> printName('Jang-Hyun') 
	My name is Jang-Hyun Kim. 
	>>> printName('Jang-Hyun', 'Park') 
	My name is Jang-Hyun Park. 
	>>> def printName(firstName='Kim', secondName): 
	>>> def add(a, b=0, c=0): 
	...     return a+b+c 
	... 
	>>> add(1) 
	1 
	>>> add(1,2) # b에 2가 들어간다. 
	3 
	>>> add(1,2,3) # b에 2, c에 3이 들어간다.) 
	6 
	>>> def f(a, L=[]): 
	...     L.append(a) 
	...     return L 
	... 
	>>> f(1) 
	[1] 
	>>> f(2) 
	[1, 2] 
	>>> f(3) 
	[1, 2, 3] 
	def f(a, L=None):​    if L is None:​        L = []​    L.append(a)​    return L 
	>>> f(1) 
	[1] 
	>>> f(2) 
	[2] 
	>>> f(3) 
	[3] 

	4.5 함수의 키워드 인자 
	def add(a=0, b=0, c=0): 
	    return a+b+c 
	>>> add() 
	0 
	>>> add(11) # a에 11이 대입됨 
	11 
	>>> add(11,22) # a에 11, b에 22가 대입됨 
	33 
	>>> add(11,22,33) # a에 11, b에 22, c에 33이 대입됨 
	66 
	>> add(c=33) # c에만 33이 대입된다. 
	>> add(c=33, b=22) #c에 33, b에 22가 대입된다. 
	def parrot(voltage, state='a stiff', action='voom', type='Norwegian Blue'):​​    print("-- This parrot wouldn't", action)​​    print("if you put", voltage, "volts through it.")​​    print("-- Lovely plumage, the", type)​​    print("-- It's", state, "!") 
	parrot(1000)​parrot(voltage=1000)​parrot(voltage=1000000, action='VOOOOOM')​parrot(action='VOOOOOM', voltage=1000000)​parrot('a million', 'bereft of life', 'jump')​parrot('a thousand', state='pushing up the daisies') 
	def foo(**kwargs): 
	    print(kwargs) 
	def f(a, *args, **kwargs): 
	    print('a=',a) 
	    print('args=',args) 
	    print('kwargs=',kwargs) 
	>>> f(11) 
	a= 11 
	args= () 
	kwargs= {} 
	>>> f(11,22,33) 
	a= 11 
	args= (22, 33) 
	kwargs= {} 
	>>> f(11,22,33,b=44,c=55) 
	a= 11 
	args= (22, 33) 
	kwargs= {'c': 55, 'b': 44} 
	>>> def foo(**kwargs):print(kwargs) 
	>>> d={'x':22, 'y':'hi'} #변수명을 문자열키로 지정 
	>>> foo(**d) 
	{'x': 22, 'y': 'hi'} 
	>>> foo(x=22, y=’hi’) 
	>>> a = {‘x’:11, ‘y’:22} 
	>>> b= {‘z’:33} 
	>>> c = {**a, **b} 
	{‘x’:11, ‘y’:22, ‘z’:33} 

	4.6 익명 함수 
	lambda 인자1,인자2, … : 표현식 
	>>> add = lambda a, b : a+b 
	>>> add(1,2) 
	3 
	>>> def add(a, b) : 
	…..      return a+b 
	>>> add(1,2) 
	3 
	>>> def pos(x): 
	…..    return x>0 
	>>> list(filter(pos, range(-5,6))) 
	[1,2,3,4,5] 
	>>> list( filter(lambda x:x>0, range(-5,6)) ) 
	[1,2,3,4,5] 
	>>> fl = [lambda x,y:x+y, lambda x,y:x*y] 
	>>> fl[0](1,2) 
	3 
	>>> fl[1](3,4) 
	12 


	5장 파이썬 내장 함수 
	5.1 기본 입출력과 관계된 함수들  
	>>> x = 1​>>> eval('x+1')​2 
	>> a=10​>>> exec('b=a+10')​>>> b​20 
	>>> f = open(‘test.txt’) # 존재하는 test.txt 파일을 연다. 

	5.2 기본 자료형의 생성과 변환 
	5.3 열거형의 정보를 얻는 내장 함수들 
	>>> seasons = ['spring','summer','fall','winter'] 
	>>> list(enumerate(seasons)) 
	[(0, 'spring'), (1, 'summer'), (2, 'fall'), (3, 'winter')] 
	>>> list(enumerate(seasons, start=1)) 
	[(1, 'spring'), (2, 'summer'), (3, 'fall'), (4, 'winter')] 
	>>> seasons=['spring','summer','fall','winter'] 
	>>> for i,v in enumerate(seasons): 
	  …:    print("%s:%s"%(i,v)) 
	    
	0:spring 
	1:summer 
	2:fall 
	3:winter 
	def positive(l):​    result = []​    for i in l:​        if i > 0:​ ​      result.append(i)​    return result​ 
	>>> print(positive([1,-3,2,0,-5,6]))​[1, 2, 6] 
	>>> def pos(x):​…      return x > 0​>>> print(list(filter(pos, [1,-3,2,0,-5,6]))) 
	[1, 2, 6] 
	>>> list(filter(lambda x: x > 0, [1,-3,2,0,-5,6]))​[1, 2, 6] 
	>>> a = [2, 3, 4, 7, 8, 10] 
	>>> a2 = list(map(lambda x:x**2, a)) 
	[4,9,16,49,64,100] 

	5.4 연산을 수행하는 내장 함수들 


