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2. Built-in Functions

The Python interpreter has a number of functions built into it that are always available. They are listed here in alphabetical order.

Built-in Functions

abs() divmod() input() open() stat icmethod()
all{) emmerate() int() ord() str()

any() eval () isinstance() pow() sun()
basest ring() execfile() issubclass() print() super()
bin{) file() iter() property() tuple()

bool () filter() len() range() type()
bytearray() float() list() raw_input () unichr()
callable() format () locals() reduce() unicode()
chr() f rozenset () long() reload() vars()
classnethod() getattr() map() repr() xrange()
cip() globals() max() reversed() zip()
conpile() hasattr() memoryview() round() __import__()
conplex() hash() min() set()

delattr() help() next() setattr()

dict() hex() object() slice()

dir() id() oct() sorted()

In addition, there are other four built-in functions that are no longer considered essential: appiy(), buffer(), coerce(), and intern(). They
are documented in the Non-essential Built-in Functions section.

abs(x)
Return the absolute value of a number. The argument may be a plain or long integer or a floating point number. If the argument
is a complex number, its magnitude is returned.

all(jterable)
Return True if all elements of the jterable are true (or if the iterable is empty). Equivalent to:

T - LU | — TN ewwe T
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v help(max)
Help on built-in function max in module builtins:

max(...)
max(iterable, *[, default=0bj, key=func]) -> value
max(arg1, arg2, *args, *[, key=func]) -> value

With a single iterable argument, return its biggest item. The
default keyword-only argument specifies an object to return if
the provided iterable is empty.

With two or more arguments, return the largest argument.
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print(max(10,30, 50))
print(max([100,300,200]))
print(max('Hello World"))
print(range(10))
print(range(3, 10))
print(range(3, 10, 2))

50

300

r

range(0, 10)
range(3, 10)
range(3, 10, 2)
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v def abs( arg ):

5= if (arg<0):

/////// result = arg » -1
else:

result = arg

value = abs(10)
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2| E(return)

return =& CHS0| 4t0] 812 ™ None= Z|H

ojoM = 2[HE= Xfidé 255K RE0H= EIXIE‘r def 2t=F(OH/NH= LIE) -> 2| HE

ol o o:IEHE et = QU 2|E = OO 7t ¢

returng & M 042 72| O|O|E E return St &
Or=0{A 2| |
o4 7S] HIO|HE 2 +&dA 2|EoIH FE= |
def nothing():
return

print(nothing())

def swap(a, b):
return b, a

a=10
b =20
print(swap(a,b))
=> X R =

=> & W =3
10)

= = None 0|2t 7|X{St= AO| 7t=
EZ0|L} 2|AE E= EjA0| AN S
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nothing =0 A return 50f| H[O[E{7} Sl2 B = None
swap S0 M 2712 S 2B glon g BEE 2 DHEO{X A (20,
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< Argument(O§ 7} H==, Parameter)
v Call By Value

def f(t):
t=10
print("t:", t)

#aZl {Zst1 Qe 200|2h= HO|HE 9
HO|HE HEEX| %S

a =20

f(a)

print("a:", a)
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Argument(O§ 7} H ==, Parameter)

v Call By Reference

def f(t):
t[0] = 100

li = [1,2,3]
f(li)
print(li[0])
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def f(n, step=1):
return n+step;

a=1

#= MR 42 YN 2=
result = f(a,10)

print(result)

b =1
#A W o7 H =0 2 2F 2 CHRSHAM =&
result = f(b)

print(result)

#O§ 7 H == O| §& O[E3HA Of7fH==
result = f(step=2, n=10)
print(result)
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v sum &9 ¥

sum(iterable, start=0, /)
lterable H|O|E{Q| 2 O|H start= NS A& I 7HX|= 7|

#sum | T E =0l 1f AR
help(sum)
print(sum([100, 200, 300], 2))

#E T ORI ISS MEkohA A

print(sum([100, 200, 300]))
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O 7 £ == 2| unpacking

v O =2 list Lt tuple
=AU 2 Of 71 B ==0f CH &) &
dict = keyZt CH %[0 ** S O| 25§ AM CHRUSIH D7 H<= O] & 1t TS &= key O] B2 2
O &

#unpacking

def unpacking(first, second):
print( A R G| O|E:, first)
print(FH® O], second)

unpacking(*[100, 200])

print()
unpacking(*(100, 200))

print()
unpacking(*{100, 200})

print()

unpacking(*{"a":100, "b":200})

print()

cC—
.

setS CH

AR O O| EH:
FHR O Of E:

i H[O|&:
H HIOIE:

= =

i 4Ol &:
H HIOIE:

= =

= =

{* 2k 2t CHsotE As22 Y=0] oK =l A

100
200

100
200

200
100

i GHIOIE: a
H HIOIE: b



< O§7i#H==2| unpacking

#unpacking

def personal_info(name, age, gender):
print('0[ ", name)
print('LtO[:', age)
print(“d &', gender)

O|E: O &t
LtO|: 25
h=ER PN,

person = {"name":"O}&", "age":25, "gender":" & A}"}
personal_info(**person)
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74 O§ 7] 2 2= (Arbitrary Argument List)

# 71 Of 7 ==
def merge_string(*text_list):
print(‘text_list:', type(text_list))
result ="
for s in text_list:
result = result +
return result
print(merge_string('Qt E5tA| &', "Bt & LICH))
print(merge_string(2=<=", "M 7t 'l F5LICLY)

+ S

text_list: <class 'tuple'>
CHESHM 2 BHZr&LICH
text_list: <class 'tuple'>
=2 EM7t O|f 55 L L
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def print_args(argc, *argv):
for i in range(argc):
print(argvli])

print_args(3, "argv1", "argv2", "argv3")

_—

print_args(argc=3, "argv1", "argv2", "argv3")

SyntaxError: non-keyword arg after keyword arg




7t O 7f =2 SA| AbEot= 2 Of 71 =~

def print_args(*argv, argc):
for i in range(argc):
print(argvli])

print_args("argv1", "argv2", "argv3", argc:iéz 7HH O7H = S Of ”Ho|=l LBt o7 He=

print_args("argv1", "argv2", "argv3", 3)

Traceback (most recent call last):

File "<pyshell#15>", line 1, in <module>
print_args("argv1", "argv2", "argv3", 3)

HIEA| 7|RIE OV iR 25

TypeError: print_args() missing 1 required keyword-only argument: 'argc'
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# g9l E| K| B2 Of 7 H =

def userURIBuilder(server, port, **param):
print('param:’, type(param))

uri = "http://" + server + "" + /"
for attr in param:

uri = uri + attr + "=" + paramlattr] + "&"
return uri

print(userURIBuilder("test.com", "8080", id="cyberadam", pw="metaverse"))
print(userURIBuilder("test.com”, "8080", id="cyberadam", pw="metaverse", nick="=4|"))

param: <class 'dict'>
http://test.com:/id=cyberadam&pw=metaverse&;

param: <class 'dict'>
http://test.com:/id=cyberadam&pw=metaverse&nick== A &;



i1 &F=2=(Recursive Function)
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#M A e
def some_func(count):
if count > 0:
some_func(count-1)
else:
return
print(count)

some_func(5)

ubh wn =

=L

DES 2 X7 S = (Recursive Call)O|2} &,
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def tot(n):
if n==1:
return 1
elif n > 1:
return tot(n - 1) + n

print(tot(5))
print(tot(10))
print(tot(100))
15

55
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def factorial(n):
if n ==
return 1
elif n > O:
return factorial(n - 1) * n

print(factorial(5))
print(factorial(10))
print(factorial(100))
120

3628800

933262154439441526816992388562667004907159682643816214685929638952175999
9322991560894146397615651828625369792082722375825118521091686400000000

0000000000000000
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® (1,1,2,3,58,13..)
o HNHR{e} FHIRY =2 1 LIHX| &2 O 274 &o| &

#IO|H LK =<
def fibonacci(n):
ifn==1o0orn==2:
return 1
else:
return fibonacci(n-1) + fibonacci(n-2)
print(fibonacci(5))
print(fibonacci(7))
print(fibonacci(10))

13
55
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def hanoi(ndisks, startPeg=1, endPeg=3):

if ndisks:

hanoi(ndisks-1, startPeg, 6-startPeg-endPeg)
print(startPeg, "H 7| &2|", ndisks, "H 12|E ", endPeg, "H 7| S0
hanoi(ndisks-1, 6-startPeg-endPeg, endPegq )

hanoi(ndisks=3)

TH7|sol 1 H
1TH 7S 2 H#
38 7|Sel1 |
1TH 7S 3 H#
2 H7|lsel1 |
2 H7|sel2 H
T 7Sl 1

X Y A Ui T
i
Al MO T g )l
ww =N PN W

TErErErErErere

7| S0l & 4Lt
7| S0l & 4Lt
7| S0l & 4Lt
7| S0l & 4Lt
7| S0 & 4Lt
7| S0l & 4Lt
7|S0l &Lt



def temp():

pass
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def isPalindrome(s):
strs =[]
for char in s:
if char.isalnum():
strs.append(char.lower())

# WU E o] oty
while len(strs) > 1:
if strs.pop(0) != strs.pop():
return False

return True
print(isPalindrome('eros"))

print(isPalindrome(' & & ")
print(isPalindrome('Ada’))
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v AEY A

def isPalindrome(s: str) -> bool:
strs =[]
for char in s:
if char.isalnum():
strs.append(char.lower())

# WEIEE O F HE
while len(strs) > 1:
if strs.pop(0) != strs.pop():
return False

return True
print(isPalindrome('eros"))

print(isPalindrome(' & & ")
print(isPalindrome('Ada’))
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#2t=0f| O LA E|O| M =7t

def clip(text:str, max_len: 'int > 0' = 80) -> None:
print(text)
print(max_len)

clip("Annotation”, 100)
help(clip)

Annotation
100
Help on function clip in module __main__

clip(text: str, max_len: 'int > 0' = 80) -> None
#2t=0 Of L E|O| M =7}
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def plus(a, b):

return a+b
plus._doc__ = "2712] =X} HO|HE ROt I
def minus(a,b):

2719] %Xt GJO|E| S 2ropA A
2| B B

help(plus)
help(minus)

rot

21t

i

Help on function plus in module __main__
plus(a, b)

2709 ==Xt HIO|H & 2otA et 2utE 2|l

Help on function minus in module __main__
minus(a, b)
2702| ==X} H|O|E{ S ZHOtA| el /]
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__code__
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def f(a, b, ¢ = 1):

localx = 1
localy = 2
return 1

print(f._name_)
print()
print(f.__defaults_)
print()
print(f.__code_)
print()
print(f.__globals_)



#eteS B0 M

def print_something(a):

print(a)

p = print_something

p(123)

123
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return a+b

def minus(a, b):
return a-b

def cal(func, a, b):
return func(a, b)

print(cal(plus, 1, 2))
print(cal(minus, 1, 2))

3
-1

(higher-order function)

= 7
T =

Atz gt




12| g==(higher-order function)
+5 g/

def hello_korean():
print( 2t St 2.

def hello_english():
print('Hello.")

def get_greeting(where):
if where == 'K".
return hello_korean
else:
return hello_english

hello = get_greeting('K")
hello()

hello = get_greeting('E")
hello()

PHESIM K.
Hello.
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f = lambda:1
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f = lambda x , y : x+y
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lambda

def g(func):
return [func(x) for x in range(-10, 10)]

print(g(lambda x:xx * x + 3 * x -10))
print(g(lambda x:x*x*x))

y =10
print(g(lambda x: x + y))

[60, 44, 30, 18, 8, 0, -6, -10, -12, -12, -10, -6, O, 8, 18, 30, 44, 60, 78, 98]
[-1000, -729, -512, -343, -216, -125, -64, -27, -8, -1, 0, 1, 8, 27, 64, 125, 216, 343, 512,

729]

[0,1,2,3,45,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19]



HOIEHE e=2f Oj7hH-2 O RisHA

O[O{OF &

&
jol

14

10
[t

P

= o

-
NS

OtA| &tL}O

=13
=



<+ map WY =+
import datetime

def f(x):
return x*x

li = [i foriin range(10000)]

print(gf=E35 0| &%t &)

s1 = datetime.datetime.now()

for imsi in i
print(f(imsi), end="")
s?2 = datetime.datetime.now()

print(‘#nmap= 0|83+ A"
s3 = datetime.datetime.now()
result = list(map(f,li))

s4 = datetime.datetime.now()

=

Zt: 2021-01-15 17:22:45.338837
Zt: 2021-01-15 17:22:46.911658
|Zt: 2021-01-15 17:22:46.911758
|Zt: 2021-01-15 17:22:46.912736
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% filter L{

v ZelMdat 2|8 EFRQO| bool O 2+E Ofj7fH,=2 2HOLA ZEIMO| B E |0
NHSZ2 CHYUSHM 2| BEE|= ZIHIt True®@l A28 iterator QAIAEHAZ 2|ESH= S
-6- =]

'OFA] bool & 2|Elot= 2= 0|0{OF &

m
i

of
1>
10
=2

I
10
=
=
1
1
i

n

def odd(x):
return x % 2 ==
iiter2 0|23t =2 ZajLf”
i=02345 fl[l;t?r?),ef)]lo._ T =t 7|
print(filter§ O|&¢t 2 =ctH7[)
result = list(filter(odd, i)
print(result)



< filter WY &=

li =[1,2,3,4,5]

print(lambda®} filterS 0|23t A3
result = list(filter(lambda x : xX%2==0, li))
print(result)

lambda®t map= 0[&% A
[1, 4,9, 16, 25]



reduce LHZ& &t

v' python 30| A LYZ &

v functools I{7| x| 2| &t

v N HO|H 274Q| 2t2 Oj7 H=
HIOIHE O/ H== S LS

—

from functools import reduce

oot oot
4> 4>

mujn

result = reduce(lambda x, y: x+y, [1, 2, 3, 4, 5])

print(result)

15

o
i
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reduce L{Z &=

from functools import reduce

li = [70, 80, 98, 77, 95]
#HSH = X[Ci gt 7517
def maximum(li):
default = 0
for e in li:
if default < e:
default = e
return default
print(maximum(li))

#reduce 2510 Z|CHZL F1o}7|

print(reduce(lambda a,b: a if a > b else b i)

98
98



% Zip

v
v
v

A20|7} &2 Ht= 7tset HO[H (=5, AHd )& StLIZ |0 g
JEf7t CHE 2SS StLe| #RL B2 283517| 2[5l AtE
ARt = zip(H9 1, Hel 2, )2 HE{ZE ALE

EE(list), e (set), At (dict) S 0 Z1E izt

a = "Adam"

b =11, 2, 3, 4]
c = (BHLE, E A )
print(list(zip(a, b, ¢)))
print(set(zip(a, b, c)))
print(dict(zip(a, b)))

L

[(A, 1, "SHLb), (d, 2, '8, (2, 3,4
((d) 2, &), (A, 1, 'SHLE, (), 3, A
{A"1,'d": 2, 'a" 3, 'm": 4}
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for i, j in zip(L1, L2):

print(i, j)
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(Nested Function)
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import math
#gl H ol-A
def stddev(*args):
#LUF o= - Ho
def mean():
return sum(args)/len(args)
#U 5 g - 24
def variance(m):
total = 0
for arg in args:
total +=(arg-m ) ** 2
return total/(len(args)-1)
v = variance(mean())
#HTEHALE 2[HoSi= g
return math.sqrt(v)

print(stddev(2.3, 1.7, 1.4, 0.7, 1.9))

0.6

of Oi7f =0 E

QF0M= EO[X|



% 38 Tr(Nested Function) :

mean()

NameError Traceback (most recent call last)
/var/folders/42/tx13_n31121f16yj69fbrb_m0000gn/T/ipykernel_8664/1856946037.py in
<module>

----> 1 mean()

NameError: name 'mean' is not defined
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print(‘a : {0}'.format(a))

a=0

scope_test()

print(‘a : {0} .format(a))
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» B0 REES

def outer():

a=1

def inner():
nonlocal a
print("& 2| 2/ F S0 U=
a=10

inner()

a:{0}".format(a))

print("LIE &0 A HESH A22| a:{0})".format(a))

9| 30f 9
SN BB
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a:l
9| a:10

=
A L—
8%

oot 1o



4ol 2B

def outer():

a=1
def inner():
global a
print("g=2
a=10
inner()
a=0
outer()

print("a:{0}".format(a))

a:10

| 2|50

22l 2570 A= a0

a:{0}".format(a))



Closure
v B LJo|N B2 g E
def calc():
a=3
b=>5
def mul_add(x):
returna *x + b
return mul_add
¢ = calc()

print(c(1), c(2))

8 11

# 2t HZ 9| X|
# mul_add &=

19



% Closure

def calc():
a=3
b=5

return lambda x:a *x + b # I} B3 A S Hizt

¢ = calc()
print(c(1), c(2))

8 11



v g K (firs&lass object)
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v g K (firs&lass object)
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Decorator

s» Decorator

v LChE gS Q=2 BOLM O XME|E sdstn &E 2[Hot7 L g=+& L E &Lt A

v HR20|H= & 7385
v ShRO| A|RbDF BS =2}
ot=0| HR20|HE O %ﬁﬁ OIE R7f

v O|& =9 decorate 2t= O|& 2| Decorator 7} -"‘-XH3FE 8%
@decorate
def target():

print(‘running target()’)
?let Z&=2 AETL EXfSt= E2 oreiME 5%
def target():

print(‘running target()’)
target = decorate(target)



Decorator

s» Decorator
v' Decorator AHE

#Decorator A&
def deco(func):
def inner():
print('running inner()")

return inner #deco () 7} inner () &5 2K E izt
@deco
def target(): #target ()= decoZ Decorate
print('running target()")
target() #Decorate® target)= 2E0IH MM ZEE inner (8 A

running inner()



Decorator

%+ Decorator
v EZ4Z 2|8t Decorate

import time

#Decorate E B 2= [If OICE AZHS SHSHA A
Hott2 &3 5t= Decorate
def clock(func):
def clocked(*args):
t0 = time.time()
result = func(*args)
elapsed = time.time() - t0
name = func.__name__
arg_str = ', "join(repr(arg) for arg in args)
print('[%0.8fs] %s(%s) -> %r' % (elapsed, name, arg_str, result))
return result
return clocked
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Decorator

%+ Decorator
v EZ4Z 2|8t Decorate

@clock
def snooze(seconds):
time.sleep(seconds)

@clock
def factorial(n):
return 1 if n < 2 else n*factorial(n-1)

print('"*' * 40, 'Calling snooze(.123)")
snooze(.123)

print("*' * 40, 'Calling factorial(6)")
print('6! =", factorial(6))



Decorator

%+ Decorator
v EZ4Z 2|8t Decorate

khkkkhkhkhkhhhkhkhkhkkhkhkhdhkhkhhhhhhkhkdhkhdhkihhhhkkikkkkkkx Ca”'ng SnOOZG(123)
[0.12683082s] snooze(0.123) -> None
khkkkhkhkhkhkhhhkhkhkhkkhkhdhkhkhhhhhhkhkdhkhdhkihhhhhhkkikkkkx Ca”'ng factor|a|(6)
[0.00000000s] factorial(1) -> 1

[0.00001383s] factorial(2) -> 2

[0.00002098s] factorial(3) -> 6

[0.00002789s] factorial(4) -> 24

[0.00003624s] factorial(5) -> 120

[0.00004482s] factorial(6) -> 720

6! =720



Decorator

s» Decorator

v BZF 240|EE 2|0 H&3t= functools.lru_cache(}S0| 2% M| 2 O|X| 0| M
e OZO[XNO|M2 O|™of Aalict a0 ZUE XU ZMN O|MO| AtE = Q1==0f CH

off ChAl Attt ER27F A diF= A

® |RU= Least Recently Used LAL2A 2SO ALESHA| 2 =3 HELZM FHA|
7 £ AKX a2 20|



Decorator

s» Decorator
v E2|A S&SHE D ELEK| gt

d

import time
def clock(func):
def clocked(*args):
t0 = time.time()
result = func(*args)
elapsed = time.time() - t0
name = func.__name__
arg_str = ', "join(repr(arg) for arg in args)
print('[%0.8fs] %s(%s) -> %r' % (elapsed, name, arg_str, result))
return result
return clocked

@clock
def fibonacci(n):
if n < 2:
return n
return fibonacci(n-2) + fibonacci(n-1)

print(fibonacci(6))



Decorator

s» Decorator
v E2|A S&SHE D ELEK| gt

[0.00000000s] fibonacci(0) -> 0
[0.00000072s] fibonacci(1) -> 1
[0.00008798s] fibonacci(2) -> 1
[0.00000095s] fibonacci(1) -> 1
[0.00000000s] fibonacci(0) -> 0
[0.00000119s] fibonacci(1) -> 1
[0.00002527s] fibonacci(2) -> 1
[0.00004816s] fibonacci(3) -> 2
[0.00015998s] fibonacci(4) -> 3
[0.00000000s] fibonacci(1) -> 1
[0.00000000s] fibonacci(0) -> 0
[0.00000072s] fibonacci(1) -> 1
[0.00002098s] fibonacci(2) -> 1
[0.00004101s] fibonacci(3) -> 2
[0.00000119s] fibonacci(0) -> 0
[0.00000095s] fibonacci(1) -> 1
[0.00001693s] fibonacci(2) -> 1

—_ e e e e e ) e ) e e ) ] e



Decorator

s» Decorator
v E2|A S&SHE D ELEK| gt

[0.00000000s] fibonacci(1) -> 1
[0.00000095s] fibonacci(0) -> 0
[0.00000095s] fibonacci(1) -> 1
[0.00001478s] fibonacci(2) -> 1
[0.00002718s] fibonacci(3) -> 2
[0.00005984s] fibonacci(4) -> 3
[0.00011706s] fibonacci(5) -> 5
[0.00029802s] fibonacci(6) -> 8
8



Decorator

%+ Decorator
v OZO[Xo|dZ o] m|&ELIX| gt

import functools
import time
def clock(func):
def clocked(*args):
t0 = time.time()
result = func(*args)
elapsed = time.time() - t0
name = func.__name__
arg_str = ', "join(repr(arg) for arg in args)
print('[%0.8fs] %s(%s) -> %r' % (elapsed, name, arg_str, result))
return result
return clocked

@functools.lru_cache()
@clock
def fibonacci(n):
if n < 2:
return n
return fibonacci(n-2) + fibonacci(n-1)

print(fibonacci(6))



Decorator

%+ Decorator
v OZO[Xo|dZ o] m|&ELIX| gt

[0.00000095s] fibonacci(0) -> 0
[0.00000000s] fibonacci(1) -> 1
[0.00006795s] fibonacci(2) -> 1
[0.00000119s] fibonacci(3) -> 2
[0.000083925s] fibonacci(4) -> 3
[0.00000000s] fibonacci(5) -> 5
[0.00010085s] fibonacci(6) -> 8
8
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