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4.1 35

I love you.” © &= 3tdol ¢35l B}

>>> print('l love you.')
| love you.

« “Tlove you.” &= 39 3hdel =48 B4}

>>> print('l love you.” );print('l love you.” );print('l love you.")
| love you.

| love you.
| love you.

« “Ilove you.” &%= 3% 3dol &93ta, 49 &9 3l= o] B stthd
gk &= otk => WHEE = Ay e 8 o] 7145

>>> def print_ntimes(n):
for i in range(n):
print('l Love you.")

>>> print_ntimes(3) #Y¥T2E
| love you.

| love you.

| love you.

>>> print_ntimes(4)

| love you.

| love you.

| love you.

| love you.
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>>> def sum(a,b):
c=atb
return c

ﬁ

— 1 wjus(tebe) |
I
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>>>

>>> def price_upper(price):
_price = pricetprice*x0.15
. return _price

>>> price_upper (10000)
11500.0
>>> price_upper (45000)
51750.0

>>> def price_uplo(price):
rate=0.15
price_up = pricetpricex*rate
price_lo = price-price*rate
return price_up, price_lo

>>> price_uplo(10000)
(11500.0 , 8500.0)
>>> price_uplo(45000)
(51750.0 , 38250.0)




4.1 g<(cont.)

-1.3 Tﬂri}ﬂﬂﬂﬂ 7128

« &= O] 7 H o] 7] k(default value) = XA 4 3l
(@)

7] 2 kol Xl’é?% M =

>>> def price_uplo(price,rate=0.15):
price_up = pricetpricexrate
price_lo = price-pricexrate
return price_up, price_lo

>>> price_uplo(10000)

(11500.0 , 8500.0)

>>> price_uplo(20000)

(23000.0 , 17000.0)

>>> price_uplo(10000,0.30)

(13000.0 , 7000.0)

>>> >>> price_uplo(rate=0.30,price=10000)
(13000.0 , 7000.0)

P B U 2R W)

- Shebe e o) whal

s price, ¥ 324 H
« 3F Al REEA] dEE ook st}
« rate, 713k 2t H
o Su]o Hj x| & ofof i,
e 3= A A A ko gk
rate=0.159] 11 A} &5 11,
o OE #tol A A dedE gho = ALk
=
« price_uplo10000)

* print(10000,0.15) ¢} o] AAt# T},
(8500.0, 11500.0)

« price_uplo(10000,0.30)

* print (10000,0.30) g} 2Fe] AAtE ),
(7000.0, 13000.0)

ice_up A&H 3ol &

>>> price_uplo(10000)

(11500.0 , 8500.0)

>>> (upper, lower)= price_uplo(10000)
>>> upper

11500.0

>>> |ower

8500.0

>>> ypper, lower= price_uplo(10000)
>>> upper

11500.0

>>> |ower

8500.0

>>> ypper_lower= price_uplo(10000)
>>> ypper_lower

(11500.0, 8500.0)

>>> ypper_lower [0]

11500.0

>>> ypper_lower[1]

8500.0

>>> ypper , lower=upper_lower
>>>




5 O G2 = 3T . ==
REs ¥, YAE, FE AR dic) 5= e
= 1y ST = R R
wop Aot sholyd 27 735 (py) ©]
T;]’ m %E '
) AMEB)... .
.O] }_. o o H E 5 Python(F) o 3
=0 ‘4 ﬂ' ]v— %“ﬂ ]d’ 017\ B RIH(S)
o= 2 mx o - . = MESH BMI| 2N )
HEoA U ERES AHEE 0 import 3t BE i=n | =
oq /\]_ %5_ ﬂ_ “'fn ;:li ::!E—Z... | Shift-Alt-A | 8 "NuGét TR 2|y o
== 7t - on_Examples
< 2R B2 IE =R -] & ZM(Cul+B)
— = Python B Python TH Pyth “  ®WAL python
=) = on o5
.21 EE ?4—8‘7] b= woo 8l python 25
Python £ Pythen
.E_..‘Ez_r }\g }\é il Python If7| &| Python
+ & B o A N
HTML H9%]
B 25 stock.py WHE7] (1-4) ) Pbon
L-J JavaScript Python
ZEZAE Python
B =2==e Python
OIE(M): [ stocklpy = l -

(4) =t ||




' mE-lo-5
4
.l: 1 TAET7| TARCHr +; P
4 2 1 U u]-;-:—- 7] A 'Python_Examples' (1/1
hon_Examples
i b J—.E. L. E D E Python 3
- BE

.,: T HE

oo Db |2

e 270 =
J .OE.E2]Boz SI|MN). (i] )

| ( /\:.I AC Mz »
« & = (stock) & A4 :
S O C © 3C 870

Z1 TR He XF(S)

54 247 20

HE(IL)E7](1-2)

o
_,;‘L
EZHEHM AW
= - j A~ g7 "
- &/d3ke Egel ?ﬂ“r —L#XW (3) L o
X HED DeJ
0|

AR THIE EHE : True
) A3 @4 SE T A

“ stock.py *
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Debug =~ Any CPU

stockpy* & X

@ price_upper

price upper(price,rate=0.15):
_price=pricetprice®*rate
_price

price lower(price,rate=0.15):
_price=price-pri
- . g boE :'.‘_11'3
F® C:#Program Files (x28)%Microsoft Visual Studio.. _price 8l 1]

__name == " main__
print(price upper(l10ee@))

print(price_ lower(10000))



CisHE Python_Examples stockpy* & X

O price_ 'I o rate

4.2. 1 F—% %‘%7] (COnt.) _ =def price_upper (price,rate=0.15)

. _price=price + price xrate
4 return _price T

il P-
£&{4 'Python_Examples' (1/1
[P¥] Python_Examples

4 [ python =3

o
[EE

b G2 Python 3.6 (64-bit)
-n EE

Y EE

PY Python_Examples.py
Pv stock.py

G —def price_lower (price,rate=0.15) :
15 S 3} 3 7 icesprice - price
.U_g}:}%g}y’l — t“ﬁ]—'%/gﬁg Oﬂ/ﬁ | { FZEU?i Toﬁzr price xrate
+ 1 3}3 Python_examples 238 (1)

DQ oEFE  #=EE 27NV E=EEFE(PE g5E) OHD  HZEE 24N = Pyt...ples = O >

=RMm BEK  EW ESTH)
= =] =] _*~ . = . = b - - i . . - - - % o0 - o
15 stock®HE &< price_upperE import g}, e @-e | Debug - any U bR | B & e share &

» from stock import price_upper, price_lower
« price_upper (10000)

« price_lower (10000) 2> price_upper (10000 ben S 1
- PX . - . - -
'E% StOCkEJ]:LE% EL'E‘ @'T% 1mport ?j_'ﬂ‘ eSS price_lliowerUOOOO]l |
. Traceback (most recent call last):
%
) fI'Ol’l’l- stock 1mport File "=stdin=", line 1, in <module> - TR (1
d pr1ce_upper(IOOOO) NameError: name 'price_lower' is not defined - z:f):i”[;;“mp'“p}'
: === from stock import price_upper,price_lower
e price_lower (10000) oo o1 i05. ubper { 10000)
= = = =
« 25 stockE importstal AFE-35}7] 115000
. *»= price_lower (10000)
. 1mport StOCk 85000
* stock. price_upper (10000) >>> from stock import
. >>= price_upper (10000}
« stock. price_lower (10000) 115000
— . = = b
« 25 stock® importstal ko] ZE A}E-3}7) o 19000
° import stock as st === price_lower (10000) Python 3.6 (64-bit) (2121 7| 22! -
: 6500.0 =[5 &
* st. price_upper (10000) s mport stock Mle
‘St.DFICG_JOVVef(l(X)OCD »»> stock.price_upper{10000) M C%Program Files (»

115000 Python36_64
»>>> stock.price_lower {10000

EtFE0IM X 2Tt Python HO
HEULICL

o0 =7t - &5



stock_impl.py stock.py

stock

price_upper,price_lower

41U ol
s

2 |solution’
Y] Python_Examples
B python =t

print(price upper(10000))
print(price lower(10000)

T Eoap =

B® C#Program Files (xBE)#Microsoft Visual StudiowShared

stock_impl.py stockpy + X
@ price_upper

price upper(price,rate=0.15):
_price=price+price*rate
_price

price lower(price,rate=0.15):

_price=price-price*rate
_price

cif __name_ == ' main__ '
print(price_upper(:
print(price_lower(




4.2.2 BEREAL3}]

‘Python< Python¥} 3] WXL &&= & ZEES X8k vt Pythonell 284 %+
REsoA 2 HE &7lskE v 2o
sys: oK A| A8 tf 315 75 kA gk Tk
os ! =FAA L} H3HE sk Sk
string: \- AN = A F A== A
re (T E A2 regular expressmns)- TAE S A o2 oE A s
e math: 5‘)}8 Zl:jo;]—x% al—zl:oﬂ g 5-H%1;]_.
o time: A|ZH(2E AL EAp) .
0] 2] o| = Pythonoll&= A 74 2] 50| Al &5 Itk ZpAllgh &2 tha= Fxstr| vbatt
http://docs.python.org/library/index.html
Python AEI =2 El7F E4H W A% A 02 wole) mEo] XL d, o] REEe o B
= Yot dir() WH o E AFEsHE EHoh

>>> dir()
['__builtins_ ', '__doc__
>0

! ! ' 1

_loader__', '_name__', '__package_','__spec__']



4.2.3 time 2 EA}IE3}7]

>>> import time

>>> time.time ()

1568593459.636304

>>> time.ctime()

'Mon Sep 16 09:24:29 2019’

>>> time.ctime () .split(' ")[-1] U/Z/q/
'2019'

>>> time.ctime () .split(' ") [2] oga
16"

>>> time.ctime () .split(" ')[1:3] % 0}\;

['Sep', 1161]

>>> foriin range(3) :
print(time.ctime())
time.sleep(2)

Mon Sep 16 09:26:53 2019

Mon Sep 16 09:26:55 2019

Mon Sep 16 09:26:57 2019

>>> time #EE timeS YA R Fo|t}.
<{module 'time' (built-in)>

>>> import random

>>> random #X%E random®] 2% 3kl

<{module 'random' from 'C:\\Program Files (x86)\\Micros
oft Visual Studio\\Shared\\Python36_64\\lib\\random.py
>

>>> >>> dir(time) #EE time? = A8 4% g9l
['_STRUCT_TM_ITEMS', '_doc__','__loader__', '__name_
_','_package_','__spec_', 'altzone', 'asctime', 'clock’,

'ctime', 'daylight’', 'get_clock_info', 'gmtime’, 'localtime
', 'mktime', 'monotonic', 'perf_counter', 'process_time',
'sleep’, 'strftime’, 'strptime’, 'struct_time', 'time', 'time
zone', 'tzname']

>0



4.2.4 os E A}-&3}7]

®* 0OS
Nes ¥
 Import 0os
«0s.getcwd ()

A T g HAZ wHe

directory)
« os.listdir (path)

epath tEE2 ¢ 2= 3¢

2] o] &L list= Hkgksh),
path7} =] A %] ¢k o™

sl (get current

)3} 3 9] ]
A7) 2] Tl el )

>>> import os

>>> os.getcwd()
'D:\\Python_Examples\\Python_Examples'
>>> os.listdir()
['Python_Examples.py', 'Python_Examples.pyproj',

#get current work directory

#list all elements in current directory
'stock.py’, '
>>> fns=o0s.listdir ('D:\\Python_Examples\\Python_Examples')
>>> fns
['Python_Examples.py', 'Python_Examples.pyproj',
>>> for fn in fns :

if fn.endswith('py’ ) : # py EEY=olE
print(fn)

Python_Examples.py
stock.py

__pycache__

'stock.py', '__pycache__

']

']




4.2.5 math &5

Math®} cmath

15 O

- =

< 20 =L =L A~
‘Math 252 A58 Fost+ =

*Cmath HA259] FolgeE A 93

>>> import math
>>> math.sqrt(-4)
Traceback (most recent call last):

File "<interactive input>", line 1, in <module>

ValueError: math domain error
>>> import cmath

>>> cmath.sqrt(-4)

2]

>>>

>»>>z =1+ 1j

>>> z

(1+13)

>>> zp = cmath.polar(z)

>>> zp

(1.4142135623730951, 0.7853981633974483)
>>> zp[0]

1.4142135623730951

>>> zpl[1]

0.7853981633974483

>>> cmath.rect(zp[0], zp([1])
(1.0000000000000002+175)

>>>




4.3 o] WA

AT AR E = e W ET
(Built—in Functions) &
o dE =49 Adia, 2l
o]t}

Import A &a1 AFESE 4= QlT)

_1

cabs (x) = A4y W A3 gho] Ay
7ke Hrskdltt. chr(n) 2 Sy 3= 3k

= = AE, ord(ch) & £AHE F#HIE

abs() delattr() hash()
allg dict( help(
any() dir) hex()
ascii() divmod() id()

bin() enumerate() input()
bool() eval() int
breakpoint() exec() isinstance()
bytearray() filter() issubclass()
bytes( float() iter()
callable() format() len()

chr() frozenset() list()
classmethod() getattr() locals()
compile() globals() map()
complex() hasattr() max

o |0 |0 |0 |
EEREREEE
S 8 g
<
D
=

o
=

rint

ropert

Q
>
D

1k

_1
(€]
=

reversed()

round

L

etattr

U'AU_'AU'AU'A
mf'D
o

staticmethod()

iImport

t

=

= Qkgksit
>>> abs(-3)
3
>>> abd(-3.5)
3.5
>

>>> ord("A’ )5 ord( ‘a’ ); ord('¥")
65

97

51068

>>> chr(65); chr(97); chr(51068)



https://docs.python.org/ko/3/library/functions.html#abs
https://docs.python.org/ko/3/library/functions.html#delattr
https://docs.python.org/ko/3/library/functions.html#hash
https://docs.python.org/ko/3/library/functions.html#func-memoryview
https://docs.python.org/ko/3/library/functions.html#func-set
https://docs.python.org/ko/3/library/functions.html#all
https://docs.python.org/ko/3/library/functions.html#func-dict
https://docs.python.org/ko/3/library/functions.html#help
https://docs.python.org/ko/3/library/functions.html#min
https://docs.python.org/ko/3/library/functions.html#setattr
https://docs.python.org/ko/3/library/functions.html#any
https://docs.python.org/ko/3/library/functions.html#dir
https://docs.python.org/ko/3/library/functions.html#hex
https://docs.python.org/ko/3/library/functions.html#-1,-1,NEXT
https://docs.python.org/ko/3/library/functions.html#slice
https://docs.python.org/ko/3/library/functions.html#ascii
https://docs.python.org/ko/3/library/functions.html#divmod
https://docs.python.org/ko/3/library/functions.html#id
https://docs.python.org/ko/3/library/functions.html#object
https://docs.python.org/ko/3/library/functions.html#sorted
https://docs.python.org/ko/3/library/functions.html#bin
https://docs.python.org/ko/3/library/functions.html#enumerate
https://docs.python.org/ko/3/library/functions.html#input
https://docs.python.org/ko/3/library/functions.html#oct
https://docs.python.org/ko/3/library/functions.html#staticmethod
https://docs.python.org/ko/3/library/functions.html#bool
https://docs.python.org/ko/3/library/functions.html#eval
https://docs.python.org/ko/3/library/functions.html#int
https://docs.python.org/ko/3/library/functions.html#open
https://docs.python.org/ko/3/library/functions.html#func-str
https://docs.python.org/ko/3/library/functions.html#breakpoint
https://docs.python.org/ko/3/library/functions.html#exec
https://docs.python.org/ko/3/library/functions.html#isinstance
https://docs.python.org/ko/3/library/functions.html#ord
https://docs.python.org/ko/3/library/functions.html#sum
https://docs.python.org/ko/3/library/functions.html#func-bytearray
https://docs.python.org/ko/3/library/functions.html#filter
https://docs.python.org/ko/3/library/functions.html#issubclass
https://docs.python.org/ko/3/library/functions.html#pow
https://docs.python.org/ko/3/library/functions.html#super
https://docs.python.org/ko/3/library/functions.html#func-bytes
https://docs.python.org/ko/3/library/functions.html#float
https://docs.python.org/ko/3/library/functions.html#iter
https://docs.python.org/ko/3/library/functions.html#print
https://docs.python.org/ko/3/library/functions.html#func-tuple
https://docs.python.org/ko/3/library/functions.html#callable
https://docs.python.org/ko/3/library/functions.html#format
https://docs.python.org/ko/3/library/functions.html#len
https://docs.python.org/ko/3/library/functions.html#property
https://docs.python.org/ko/3/library/functions.html#type
https://docs.python.org/ko/3/library/functions.html#chr
https://docs.python.org/ko/3/library/functions.html#func-frozenset
https://docs.python.org/ko/3/library/functions.html#func-list
https://docs.python.org/ko/3/library/functions.html#func-range
https://docs.python.org/ko/3/library/functions.html#vars
https://docs.python.org/ko/3/library/functions.html#classmethod
https://docs.python.org/ko/3/library/functions.html#getattr
https://docs.python.org/ko/3/library/functions.html#locals
https://docs.python.org/ko/3/library/functions.html#repr
https://docs.python.org/ko/3/library/functions.html#zip
https://docs.python.org/ko/3/library/functions.html#compile
https://docs.python.org/ko/3/library/functions.html#globals
https://docs.python.org/ko/3/library/functions.html#map
https://docs.python.org/ko/3/library/functions.html#reversed
https://docs.python.org/ko/3/library/functions.html#__import__
https://docs.python.org/ko/3/library/functions.html#complex
https://docs.python.org/ko/3/library/functions.html#hasattr
https://docs.python.org/ko/3/library/functions.html#max
https://docs.python.org/ko/3/library/functions.html#round

LTFTHplE O =3 =L =
*o=E ] O = = O]_‘—— I= = enumerate >>> for i,animal in enumerate(['dog','cat','monkey']) :
6'}%:% O] % :_]__ Oﬂ print(i,animal)
>>>1=0
e E X o = o
'/\] %l.-/—: X]'JEJ——(% (‘:ﬂ -/—\—E, T =, TX Eﬂ) o = 0 dog >>> for animal in ['dog','cat’,'monkey'] :
o = N = - - e e
o W2 2 enumerate A E HEESITE |1 cat it (i)
2 monkey =i+l
>
=] A~ 1 o 2~ =
.1en Q_TT_T }\]%,{_\. X}Eg ‘{_i 7}]1 T = E]__ 0 dog
- - 1 cat
3l 5f
- L‘q‘ 2 monkey
: =] A~ - = (@)
e list SHr= Al TAE S B AER W >>>
ol &
% ‘—]:q_ >>> list('animal’ ) #a- A
>>> len('animal’ ) #%&A4 ['a', 'n', 'i', 'm', 'a'", '1']
6 >>> list(('dog','cat','monkey’ )) e
>>> len(['dog','cat’,'monkey'] ) #2]2E ['dog', 'cat', 'monkey']
3 >>> list({'dog':10,'cat':3,'monkey':1}) #AA
>>> len(('dog','cat','monkey’ ) ) #7= ['dog', 'cat', 'monkey']
3 >>> list({"dog':10,'cat':3,'monkey':1}.items()) #AA o}o]€l
>>>len({'dog':10,'cat':3,'monkey':1}) #A# [("dog', 10), ('cat’, 3), ('monkey"', 1)]
3 >




4.3 o)A YA3H (cont.)

'min, max+ ¢ AEQ FHa=7k 2l F
) gkS HEskstt), sorted@d s A4
= e Ao 2 AYslo] gl AER

= &

T

SRR

eint, float 4= ExG S A5 A
= HIksio

e formatted =2 ¢

>>> sorted((1,3,2,4))
[1, 2, 3, 4]

>>> sorted([1,3,2,4])
[1, 2, 3, 4]

>>> sorted(['a’,'x','b'])

['al’ lbl’ ’Xl

>>> max((1,2,3)) >>> int('3")

3 3

>>> min((1,2,3)) >>> float('3.5")

1 3.5

>>> max([1,2,3]) >>> str(3)

3 '3’

>>> min([1,2,3]) >>> str(345.6)

1 '345.6°
>>> str([1,2,3,'a',{'b':4,'a":0}]
"1, 2, 3, 'a', {'b'i 4, 'a': 0}]"

>>> sorted( 1,3,2,4])
(1, 2 4
>>> sorted( 1,3,2,4] ,key=lambda k:-k)
(4, 3, 2, 1

>>> sor ted(
['a', 'b',
>>> sorted(
[(‘a", 1),

>>> sorted(
[('b", 10),

'd':4,'b':10})

[
]
[
]
{'a
{ ,'b':10} . items())

( ' 4)]

{ b'110}.items(),keyzlambda kv:-kv[1])
‘a', 1)]

>>> '{:4} {:7.3f}' .format(2,12.34)
"2 12.340'

>>> {104} {:07.3f}'.format(2,12.34)
'0002 012.340'

>0




4.4 A5EA
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< o) Wo} G2 AATsto] Wl
edef mysum (a,b):

) AEZ QY wol 2 AEY Ak, ARRE

edef min_max (data_list):

‘EY ) AU RE Qe wol Erjo
et g A4 sl 2
«Def get_fns(path, endswitch= ‘.py

RS Q1 ol AR B Y £F $E Tokel Y

«def get_sum (n_start, n_end):

9,;1

'Y

l
-

= )

=
=

5

1T =L~ =
= S E

B P2 Y Wb 229 Y 3 FAWOE o] Fo{ AL YAER WEL
of FH3te gre A5 o [ happy’

=>[ ‘ang’ , hap’ ,” neu , sad
edef trim_sort (str_list):
o2+ 22 [link]

)

]

‘angree’ |

‘neutral’

’

sad’

EZsO0F


http://www.wins.or.kr/board/view.aspx?class_code=201921010&category=481&yeart=now&year=2019&master=../lecture/lecture.master&title=데이터로표현하는세상&b_idx=96343

