


— 7| Al (machine language)
— =2 A (assembly language)
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TIOBE Index for March 2026

Mar 2026 Mar 2025 Change Programming Language Ratings Change
1 1 @ Python 21.25% 2.50%
2 4 A o C 11.55% +2.02%
3 2 v @ C++ 8.18% -2.90%
4 3 v £ Java 7.99% 2.37%
5 5 @ c# 6.36% +1.49%
6 6 JS  JavaScript 3.45% 0.01%
7 9 A @ Visual Basic 2.50% -0.02%
8 8 saL 2.00% 0.57%
9 16 A R R 1.88% +0.94%
10 10 @ Delphi/Object Pascal  1.80% -0.36%
11 24 A c Perl 1.75% +1.05%
12 12 ) Scratch 1.63% -0.03%
13 1 v 67 Fortran 1.45% -0.25%


https://www.tiobe.com/tiobe-index/

ol 7|2 EH

ﬂ

ro

> print() &+E 0|8% =¥

# QAL =

print('Hello worldl"')

print('Hello world2"')

print('Hello world3', end="")
print('Hello world4')

print('Hello pythonl\nHello python2\n')

# <A =

print(100)
print(1,2,3,4,5)
print(1,2,3,4,5, sep=",")
print(12,35,20, sep=":")
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> B39 781} %
B - HBHE rEte 9D
(BT o AR - HOIR| YD B 22 4
. D2IUS WS [ AREOH RUATE J|YATHB HAE A8
. WSl GO[ET7E MEE XS Jte7)e Y 0|2
. 0|22 mERII} X
WSy XY FA | |
4 Tbs
- Ok L2 =
Clor01 AFS =71 BEXHA-Z, a—z), ZXH0-9), " =A}
o AFR It
ASXt T 2AIR AR, 24

2= A|RFSEK| oH=C}. a, B1, _c,n, sum, |

SEAL HEXIR ARKE =6l &Y
Sict.




rx
15

A
= B0l dd
- H=0| b= NESHH Kis ddE
- 4
HeE - g
= O Al
level = 20
hp = 100
pi = 3.14159
name = 'DIAB'

za

HE (&)

o]

1001

1002

1003

1004

20

level

<int>

1005

1006

1007

1008

100

hp

<int>

1009

1010

1011

1012

1013

1014

1015

1016

3.14159

pi

<float>

1017

1018

1019

1020

name

<str>




To| &4

Hz0| L8 Z8ot= 371X Wy
name = "I}O|M™"

age = 16

# 1. % AAXF 2HA (HIO|E EFRQYE OfOF &)
print("LW 0|22 %s0|1, LIO|= %dAHO|OF." % (name, age))
age = 17

# 2. for‘mat() HEAL (RO B=E o B O MOF gh)
print ("L O|§2 {}0|11, L}O|= {}&O|Of.".format(name, age))
age = 17

# 3. f-string WA (REXHOo= 7HAstD X AAT)
print(f"W O|&2 {name}O|11, L}IO|= {age}&lO|OF.")

f-stringO|Tt? =XAE MaH 0 Ol f5 =0 AM,
oL Zlnp™o| 2y
H o L - 1 = d

|
L

N

A
=

ol

of

i

A
T

=
=

N
o

S
=]
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XI= (data type)

> Xt2ge| Jl'E
 LHFOAM HIOIHE MYote LEa JE
- AEEOE BE 20| o 12 MEE
» &2 HOIHE A=y M2t Cf
« OfAl) HZEZ|0| Lteto] MEgE 72
O|ZI4=: o100 1000 0110 1001
64 + 8 64+32+8+1
: HL  (H: 72, i: 105)
o Y 26952 (214+211426425423+29)

hJ

L -1-'7(}'()1

H, 371

EA Y Jts

I 1052t= =<At2| 2o|O|

X~ O|
o_

15 |14 (13 |12 | 11 | 10 | 9 8 7 6 5

0 1 0 0 1 0 0 0 0 1 1

« AZ=: 8.8203125

=
« =2|4f: True, True

DEC
43
44
45
45
47
45
45
50
51
52
53
54
55
56
57
als]
B9
B0
61
62
B3
G4
B5
B6
67
65
B3
70
71
72
73
74
75
76
77
78
79
g0
g1
g2
g3
g4
g5

HE
2B
2C
2D
ZE
2F
30
31
32
33
34
35
36
a7
a8
39
34
i
3C
30
3E
aF
40
41
42
43
44
45
46
47
48
49
44
45
aC
ap
4E
4F
50
51
52
53
54
85

ASCIl code table

ocT DEC

053
054
055
056
057
0&0
0E&1
0gz
0&3
0&4
085
086
0&7
070
071
07z
073
074
07
076
077
100
a1
102
103
104
105
106
1a7?
110
111
1z
113
114
115
116
117
120
121
122
123
124
125

Char

+

[ D I Y = o Y e T e W

CHWIDO DO ZErr~A — TG0 Mmoo mI @ - nas - -

56
87
ta]
89
S0
g
82
93
94
895
96
g7
95
85
100
101
102
103
104
105
106
107
108
109
1o
111
12z
113
114
115
16
117
1185
119
120
121
122
123
124
125
126
127

HEx 0OCT
5] 126
57 127
als] 130
k| 131
BA 132
5B 133
5C 134
5D 135
5E 136
5F 137
&]8] 140
61 14
6z 142
63 143
64 144
65 145
B6 146
67 147
65 150
B3 151
BA 152
15, 153
BC 154
BD 155
BE 156
BF 157
70 160
71 161
72 162
73 163
74 164
75 165
76 166
77 167
78 170
78 171
A 172
7B 173
7C 174
7D 175
7E 176
7F 177

Char

P F =

e — mM s x| f -+~ w20 033 —m— — IO~ DonD T oW |

=
m
—
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O =
D 2%
Y2 £-27F ARtH o2 ARGS= AL Hlo|HE u|sh, mfo|RloA ALEE =
AR FRolE P4, A%, Bag Sl gk
s ™
orange = 100 ¥ A=
pi = 3.14159 # AU
cpx = 10 + 5j  # 24

LY

ARG HlolE= diFE Ale

AREASL B ALSET A ARFolM AR
% Sl AR T7HAI7) ek,

= RAHHC| HLKL

K OflA| HALXE HAEXE AR OflA|
Shs —808, 1023, 0 1042%3+4 = 20
Al —3.14159, 2.78 +, = %/, %, [/, ** 1.5%%2 =225

CES 2+3j, complex(4, —5) (2+3j)—(4-2j) = —2+5]




A%% (sequence)Z o8] 7§9] HloJe7} A& o8 AAEH = ARFS Wi, A
wAE, 5, HLES] 7HA] Aol ZekEnt.
xd Exd 232 07 ojAre] BExt2 2AE dlogl e oujsict Ex1Y glo|gE
#sl7] YafiAe A2 R() T2 FuSH( ") & ARgSIT)

T T

-
alpha = 'A’
name = "information”

EAGolH AT S Gl AARIRE o} w7k ik SR oA ARgR Ak
o} ST Fefol At AR ZF3H AL chac,

H FAIE S| AMK}
SHALX} oilA At Zn}
- "Hello" + "World!" HelloWorld!
* "pil"*3 pilpilpi!

14



FE H2ES AR ofF dlolHE YEsiA ARSI 8BS ANESH B,

g ¥ Thsold 7E9 HlojE= 4, A, 40l =7 st

m( num = (1, 2, 3) ]

HLERL Of|A| Sit Zat
+ (1,2, 3 +(4,5,6) (1,2 3, 4,5,6)
* (0,10, 2)*3 (0,10,2,0,10,2, 0,10, 2)

2|AE & AHE 5 oY HIolEE UashA AFE o e ARF ol 449 b0
Be F7H)E T2k A= 22 = FojA T shuke] W4l o 7)< dlo]
BE AT o ARS3he A= F 0l

qm( num = [1, 2, 3, 4,5, 6, 7] #2[2E )

# () 2|AEQ| M}
AR} OilA| St Hat
+ [1,0,2,31+[0,8,0,8] [1,0,2,30,8,0,8]

* [1,2 4]%3 [1.24,1,24,1,24]

15



Hlolelg Agshs a2 ol
A E@3},

Mple "At2t" | “"orange":"2IZ|"}

@) 28
E¥(bool)2 FHTrue, 1) AAl(False, 0)& E@st= AL2 3 0|},

m( check = True

H S =Fo giixt

ALK} OlAl it Zaj
and X and y x2t y7+ 25 EOo|2tH E ofL|2tH HA
or X ory X7t & = y7F &ol2fH F, of21H HH

not not x x7t 7Zl0[21H F, ofL[2kHE AHA

16



NER-TIREE

- X2y o
= type() O|2t= HEOE ALE

hp =
mp =
name
alive
items

100
50.5

‘diablo’
True

[]

print('hp =", hp, type(hp))
print('mp =", mp, type(mp))

print('name =', name, type(name))

print('alive =', alive, type(alive))

print('items =', items, type(items))

hp = 100 <class 'int’>

mp = 50.5 <class 'float’>
name = diablo <class 'str’>
alive = True <class 'bool’>
items = [] <class 'list'>

17



» Lo|M XtzHe| H YH A oA

[(HI-2] oo\ Xt=ge| F3d Bt 2 GllA|

= T3 iy oI K23 H3 CilAl
e ALT Q0| 59 £XIE 20 L0t - -1,0,1,2
oxjey | EUBE(R 20f Bl ~ helld’,"1","123"
- HenSH()2 B0 FHE 25 Ut e A
Ma | ALED T BE9 £XIE 20] &, 10,1414, 2718
=HU True, False2t AFZBILCH. True, False

O OIS SXto} SAISS M2 7510 HAI5HK| SL=rt DAE SXIER HEEH S A
- alsict

C/CH++ 10f0llM 2X} 1= R2UISH()2 20| B35, SAIES 22H()2 20 M2

CIEAH| HeigiT,
T2 2 Ao et LEEACe 2 0|0 |EfE MESHT Xelsh= &0l Cr=C)
18



 ARrHe €2 A=ge HOojHE ALo] Jts
d

TypeError: unsupported operand type(s) for
. +: 'int' and 'str'
string = age + txt

print(string) K1=2E xHo|off 2 Al 2 HIA|X]
» XI2YO| ChE O|O|E ¢Hof ALl of2{H o Het Ee

age = 16

txt = "MOf &g
string = str(age) + txt
print(string)

age = "16"
age = int(age) + 10
print(age)




104
N

100

int( )

chr()

0.
__¢_._

ord( )

str( ), repr()

-
%u._

float( )

bool( )
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=3

T A
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29

GilAl

Ik,

S
[

nofl X%

A
N

input()

n=

thet ol 238 4= ok

LI PP

o
=

s = input()

print(s)

ol

JIRER

23 01

python

%% python

21



FHER SXIAS UBHIS B 1 Yol HeloS 20] S2f6ts DTS KM AL

ess

L0 XEet £, &AS HHLO B B4 S3ots 2 IS Aol =Xt
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» Htoje| o

X} (operator)
A LX) I ALk}

QA
>

H|
Y

%
o B *
=
*

0 0 X0
'K Ell H[o

<0

1K

LI K]

23



[ e L.
LRt 2jo| Ol Al 23U
i 2+3 5
+ e
342 5
2—3 -1
- He > |
32 1
2*3 6
* ol |
3*2 6
2/3 0.6666666666666666
/ LH+7|
3/2 1.5
2%3 2
% Lh= LIHX|
3%2 1
2//3 0
/! L= &
3//2 1
2#x3 8
ok HEMS
Jx2 9

24



-~

thE AL}
o

> M M HE

s N

=
Y

2

# 1 O||&?
a = input()

b = input()
print(f'{a} + {b}
print(f'{a} - {b}
print(f'{a} * {b}
print(f'{a} / {b}
print(f'{a} % {b}
print(f'{a} ** {b}

print(f'{a} // {b}

7t EdE= A=

', a+b)

', a*b)
', a/b)
', axb)
! , a**b)

', a//b)

> A

a = input()

b = input()
print(type(a))
print(type(b))
print(a+b)
print(a*100)

> EXtEO| QM S

25



> A QMR Mg 3E

i
# 8l AE

a = int(input())
b = int(input())

print(f'{a} + {b}
print(f'{a} - {b}
print(f'{a} * {b}
print(f'{a} / {b}
print(f'{a} % {b}

J

J

a+b)
a-b)
a*b)
a/b)
a%b)

print(f'{a} ** {b} =', a**b)
print(f'{a} // {b} =", a//b)

e
3
4
3+4 =7
3-4=-1
3 %4 =12
3/ 4=20.75
3%4 =73
3 ¥ 4 =81
3// 4=20

26



print(num)

print("AI2&: ", type(num))

@ |DLE Shell 3.11.5 _— O =
File Edit Shell Debug OQOptions Window Help

87 ~

Hdoc: 87

O|lS= Yol =AMl i

I

otis YHshME: 30401

30401

AI23: <{class 'str')

W
Ln: 29 Col: 0




), @ o BE AEH =203 Ex01d|

Bl )
1710 SHIZ HAOIE RS 0|27} A Q2iulo} S2isle TR IUS A XL

A

A

—

=

2t

U Y27

= =
B Aluts fldl gz HE

‘A IDLE Shell 3.11.5 - m| b

file Edit Shell

Debug QOptions Window Help

O[EE SATIH2:

12 A Y7} = 97
2z} AHEIt H5: 04
F5e dEx d42: 955

name = input("O|E2 YHSIML: ")

Exam‘l = @ Lr: 40 Cnl:;
exam2 = @
2 A SO oo @ -

t ZryoR vy % npu( )o= elaiwe gte 2

exam! =@ 5 A ez XEo2 SHE

exam2 = @ M AME M= HeE
| i L AlAS o = :

# I 2517| | (int) |T AlrS(float)C 2 Het :
! 0| ERsICt, !

ave = |(® : !

# 23 YA A &5/

®




> c|AEQ9| 7E

= O Jhe| HOojHE =AUz o =22 NF
= HE=2 NEY2S ME itk 7Y

> Of| Al

Mot

P U ey

r‘ainbOW= [llﬂél-ll’ I_JIQ_l, I_LI:I, |$|, 'El-l, IIEI'I-', IEI]

print(rainbow)

hakbun = [2101, 2102, 2103, 2104, 2025]
print(hakbun)

# ofd, g s, OlF, HAr, Xers?

student = [2, 1, 13, '8Z%&', True, True]




weekdays = ['&"', &', '@, ', w0, E
print(weekdays)

print(weekdays[0])

print(weekdays[1])

print(weekdays[2])

print(weekdays[3])

# 2|AEQ| ZO[E +E Ml ArESt= len()
print(len(weekdays))
print(weekdays[len(weekdays)-1])

# EXF AT DA

weekdays[5] = 'Friday'

# HE =20l

print(weekdays)

Jd
| >

O v A W N R O

ol
=

fmoop Jfo > B o

30



H 2| AEAN X ARBSH= HIME

HM=S &
append( )
insert( a, b )
pop( t)
sort( )

reverse( )

s3t

2|AEQ| Z0f Ho[& F7}
2|AEO| g tHRY 2IX|of| b 2k F7t
2|AEO| tHH QIEIA Zf S& 5 KA
Z|AEO| H|0|E HH

2|AEQ| ZkS HaeoZ X

* BJAE(num)e] =212k [1, 0, 2, 3]

ARE OlA]
num.append(8)
num.insert( 2, 9 )
num.pop( 3 )
num.sort( )

num.reverse( )

2|A E(num) Al
[1,0,2 3, 8]
[1,0,9 2 3]
[1,0, 2]
[0,1,2 3]
[3,2,0,1]

31



> 2|2E =X HIME d5

1st = [4,6,8] # 2|AE R7|gL

1st.append(10) # | 10 FIt

pr‘int(lst) [4J 6, 8, 1@]

1st = [0,2,4] + 1st # 2[AE [0,2,4]0] 1stE =X

print(1lst) [0, 2, 4, 4, 6, 8, 10]
= 1st.pop() # O ORX[EF 2 Q=

print(a, 1lst) 10 [0, 2, 4, 4, 6, 8]
= 1st.pop(9) # oM A Q=

print(a, 1lst) e [2, 4, 4, 6, 8]

1st.remove(4) # A 45 HAHEHHTE XAHE)

print(lst) [2, 4, 6, 8]

1st.insert(2,5) # 281/ (X0 58 &g

print(lst) [2, 4, 5, 6, 8]

1st.reverse() # 2|AE =AM FEY

pr‘int(lst) [8) 6, 5, 4, 2]

1st.sort() # C|2E HH

print(lst) [2, 4, 5, 6, 8]

1st.clear() # 2|AE XT3}

print(1lst) []




75, o o AAEE g2 TR0 S0P
W=R]
CISR 181 Ot SHiS O] Z7HIAL AIX0| KRk 2]AEO|CH
B 0 2 | B R 48 & @ B
SCore _ | | . |
1, AAE0| O OFX|2} SHY H4AS 20F0IM 92EOR HGH= AA ACE S BX,

33



> split() > 7| =&Y
= StLiO| 71 EAIgE= EH Y|E =Xt . split(sep=None, maxsplit=-1)
(TFEAhHe =2 EEtM o2 749
ZZIOR L&D, O =Z4ES > Of748H =
2| AEZ Hist = sep (TFEAH): EAEE L=
« OHX| 71 7tejEe U™S ZtHdo R 71=0| El= At
HOolA "EAI(E|IAE)O| =HObF . S Ot OFRUE HEX| YO B(split()),

—

= Ot
oisto|atn AMZFSEDH OlolBly| 4| €|0{4 7| (BH), B(Tab), ZHHE (Enter)
s=2 7|1FELE Xs2E LbglLLCt,
= maxsplit (Z|CH 2 3l=F):
=AtEs Z0H 2 W XNHE A

x| &

. JlEZe 00, ok XE 4 g BE

— HA—

_I_ X|'E|:|-'— cr:o||_||:|_

— A d

o
Ral



A E

oxl 1: 7|2 AEYE (SHS 7IE2=
=)

text = "OOIM =222 HE XO|/USLICH"
result = text.split()

print(result)

# == oo, =282, 8§

[
X O] QA& LITH

(HIo|e &M E8)
# A Z20 ZEac, AN HE(,)Z o

Zgl oo| g

stock _info =

"AH ™A} 005930, 85000

result = stock_info.split(",")
print(result)
# =Y. ['&fdT™XE, 'ee5930', '85000° ]

# 2| AE QEIY S SOl ®ole Uit F= Jts
name = result[o]

price = result[2]

print(f"{name}2| TX{7t= {price}d RLICt.")
# == ST SX7t= 85ee0” RL|CE.
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» oA 3: £8 E2XE 7|ELE E

h, m, s

input ("SR} AlZtS YLEHSIM L .\nhh:mm:ss ").split(':")

print(f'SXf AlZF2 {h}A] {m}= {s}= ZYLICF.")

> OfH 4.

# 22|z A=t 2XE
nums = input('=Al Al 7HE RESHMR: ").split()
print(nums[@]+nums[1]+nums[2]) # nums Of= EAZL0| Z0{RUCE,

# ool A& A2 B
nums = list(map(int, input('=At Al 7HE RLESIML: ").split()))
print(nums[@]+nums[1]+nums[2])

At M 7HE YESHMR: 1 2 3
123

At M 7HE YESHMHR: 1 2 3
6
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AL o|o] ollAl EEP A
2<2 False
< (&1Z Zto)) =it 2<3 True
3<2 False
2>2 False
> (B2 Zrol) Ack 2>3 False
3>2 True
2==2 True
—— (Zfo| MzZ) 2t 2==3 False
3== False
2= False
I= (Zto] M=) ct=ct, 21=3 True
31=2 True
2<=2 True
<= (RIZ 2tol) =7 Lt 2Lt 2<=3 True
3<=2 False
2>=2 True
e (212 ZHo|) 3L} &Lt 2>=3 False
3>=2 True

37



# Hlw ALK} HAE

txt = input('=At Al JHE SHIC=E FE2[5t0 YY)

a, b, ¢ = map(int, txt.split())
print(f'a={a}, b={b}, c={c} \n'")

print('a>b, a>=b, a>c, a>=c')
print(a>b, a»>=b, a>c, a>=c, '\n')

print('a<b, a<=b, a<c, a<=c'")
print(a<b, a<=b, a<c, a<=c, '\n'")

print('a==b, a==c, al=b, al=c")
print(a==b, a==c, al=b, al=c, '\n'")

n, m = input('Ol& & & /H:').split()
print('n==m, n!=m, n>m, n<m")
print(n==m, n!=m, n>m, n<m, '\n")

a>b, a>=b, a>c, a>=c
False True False False

a<b, a<=b, a<c, a<=c
False True True True

a==b, a==c, al=b, al=c
True False False True
= = = =
08 £ 5 Y:525 5
==m, nl=m, n>m, n<m
False True False True
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Ol

4T} 7+

= A HA
_'-|:E 0:|A|'X = A o+ D:| 5 ) Sty not True False
= re) not =o| TSR
— | == |-E |-O |-'—’ O:I -I not False True
HXISE X4 Cls
7|'X| e = o|_|' —l—?_-l = 7L|- |_|-O| False or False False
— - - A
G °|_:| %I- T 9}'\ El' . : False or True True
or - =2|EHSt 7H ofAF Eo|H Z)
= L [ =
=2 MRS A At T o Flse
[ = True or True True
& E= AL =(bool)2 =2
False and False False
HAH=EICE,
; ) ) False and True False
and | =2|E(2F Eo|H )
’ True and False False
True and True True

Dﬁ s B9 okl
. i

&, Al O 2ol et =2 Sl =2 E-(not), =2I&kor), =2l&(and) &2 Xt
A X| E(George Boole)0| M 2HSQUCt =X| E0| 2HSUCH= 2|02 True, FalseS =4k,
not, or, andE = TMAIZtT 27| = Sict

=2| AMXIE ARZotH &, AXe| =RA0| AlLE =, O ZutzE MER &, AHAe =H

20| BHSO0ZICE
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a, b, ¢ = map(int, input('=At M 7HE =: ").split())
p P i nt ( _F 1 a ={ a } R b: { b } y C= { C } \ n ' ) ¢X|_ ..... A _"7HE_T|_HH2§E_E|_6|_0:I ...... O |E=|._1@1
a=-1, b=0, c=1 '

print('a>b and b>c :', a>b and b>c)

' ' ' “a>b and b>c : Fal
print('a<b and b<c :', a<b and b<c) - a>b and b>c : False

§a<b and b<c : True
~a>b or b>c : False

print('a>b or b>c :', a>b or b>c) éad)orb<c= True
pPiht(la(b or b<c :7, a<b or b<C) ébool(a), bool(b), bool(c): True False True

- not(a), not(b), not(c): False True False
# 22 9Bt FalseO|l, LIHX] 2= === TrueO|LCt
print('bool(a), bool(b), bool(c):', bool(a), bool(b), bool(c))

print('not(a), not(b), not(c):', not(a), not(b), not(c))




ofo|Me| Hlw AHALMXE HO]'d(Chained Comparisons)

> 7|4g > H|AE IC
= IOIO|MZ AMEO| f=5F =412 Q&= a=10; b=20; c=30;
SE Orjz GRS OjojN 2 % .
= print(c>b>a) # ZEdr=?
UESF XA =
« IOO|M LHEOME GISE HIDE # CLt Javall &=0t AIEHE2
# 30>20>10
Ctent Zo AAKXIR 20{A .
St €0 and FAXZE FOIM # Truesle = False2 AIASIZIX|RE.
8| A
I M O H Xl
* c>b>a > (c > b) and (b > a) # LtO|Me| L& &3
# (c>b) and (b>a)

. 30>20>10 > (30>20) and (20>10)

o« A1}: True and True » True
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i

*%

Za1: https://docs, python, org/3/reference/expressions. html 6,17, Operator precedence

@ Q@ ©

T x=) M

HexE
et + BE - HIE TR not

&, LA, =, LXK

CH Al dEHAd|
Ao 2.

HIE A|lZE
HIE ©H%{ and
HIE T2 xor

HIE =t or



print(a)

b = 10+4%(3-1)
print(b)

%k %k
r=4+5%6/(2+1)+15-5*2**2
print(r)

i

ol

HEME



o] o] AEAE A #xS ARSI, ThE Ze iy Aot A TS us

;;Ei 10715086071862673209484250490600018105614048117055336074437503883703510511249361

e 22493198378815695858127594672917553146825187145285692314043598457757469857480393
45677748242309854210746050623711418779541821530464749835819412673987675591655439
46077062914571196477686542167660429831652624386837205668069376

ASARE AL g AMESHE, AlE2E o9 7S] Al 5 Qo

print(2**(0.5))

% \/‘m 2

&

1.4142135623730951

2 45 47

45



S5 A}

> HCh@7|E] HAR} ;-

uto] X WA 3.85 Bl HITt R 7|29 w3 o BAH A vintE7|e] At =& AFHG, vierE7|E] o

S Q) AP ALGSHE, o)W gk Wdol AT T th4) AAS 1 o= uiE 4 9lek

-

print(n := int(input()))
print(n**(0.5))

UM Zt2 Y4AE HHSHO B4 0| HFHD, 1 US B3
not 24
Zat 1.7320508075688772
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0] AlE2tH

> 0J(=ctel MX|)ygh?

= ZT 2 e Y o} 3 o A
TZOHES ANEY BXo=R
SO0l & =2etQl A|AHEIO|LCE,
3] 5202 AE2E7E
OFLCF,

» = TEE 07

e https://soj.datahub.pe.kr/

S| B3 uBe AW G2 OHE
 ums

& _'d‘_:q__"f

!'.

“'ELIE\‘. -
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https://soj.datahub.pe.kr/

0] AE8'E
> TN

= CodeBloc

= ME Zur =20
= e 24 FR
- B B
- =8 | =k _ %
- 2T Oy | 3=k _ %
- HAIoE of 5

B HusTo) x  +
& Cc O @ oj.datahub.pekr/problem.php?id=1008 2 % @ & O
HUSTOJ @xsEcs22 W2 =xEE QMEIE  H29 H O
1008: [01 7| & & & 3] Hello world!
A|ZEH|Et - 1.000 sec Tl22|H 5 128 MB

A= Ex1 AE1 E3  EDIT  TESTDATA

=M 23

st 0] Hello world! 2He 2AHE S E=5ts =2 S H =Y

re
|
MU
o

®
o

i

249

L

Hello world!

=5 0lA| Copy

A=,

Language =
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> due > phEe
= Che if = for
= jf..else  for in range
= if.elif " while
= if.elif.elif.else
> 7|EL
= break

= continue
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1) if =2| 0|aH

MEHEL e 3z 2ot zae we) o e Aestel Agshe 220 A8t Ao
zolt}, AH P22 Z2Ia|Ysl] AL if BE AET 4 glon], if B3} pi

a|oFoiof &= elif H7} else w©] ATt

HJ

rlr

3 if = if ~ else & if ~ elif ~ else &
if RZAA i ARAA if Z=ZZAAN
I_II_H_H_I?:):'%;IO-H e %1%2!0-“ I_ILII_II_IEID:'%:JO-H
Sd uuun 3H02 elif ZZAAI2
o
HZH03 else: Luun Z3E02
Luun HE042 else:
I?D:I%‘O-I3 L © 0013
x7ME  ople | - zzag 0= F7Al12 omg
OESI=I? oixsterfy > B0 DIESH=1? —l
oﬁlllY 01|i o1|lY
=MT o2 o XAl 22 oL
oc;oﬂ °<I°“ ool oimstesR
S04
oEol3 « H20{2 H210{3




Ok

<

=2 "))

int(input('®

score

if score == 100:

print('&Zo=05t")
H

20| U=

==

<M

—»O—>
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Mg

> if .. else

= X740| DIEL|H AE 1, OfL|H
BE offOF & [}
%21 2242
ow
Al AlsH 2
" ex)
- 60 O|A Ol '&tA" OfL| ™
' Skz4

> 4kt

score = int(input('®TE? "))

if score >= 60:
print("&A!1")
print('H5tEHQ ")

else:
print('=2&4!")
print(' AH=TSEN R ")

print(' =2 2t&")
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EH 2
1 L
> if .. elif .. else > 3L
~
CrsH| W J, score = int(input('EF=? "))
& A 2R
ow l if score >= 90:
Al 1 %74 ZAp 22 print('A")
oﬂ, l elif score >= 80:
A3 2 Al 3 print('B")
ex) I ? elif score >= 70:
print('C")
9@I_I OAl-: A ?

8 0l elif score >= 60:
8o O|Al. B print('D")
708 O|&k: ¢ else:

601 O|Ar: D print('E")

H5% OfL{H: E



1

i

vEESEIE

7
if ~ elif ~ else £ 0|28 =3 =201

= =

v 2 2SS oflAl

= S50 S22 ERchs Z2IHUS Al Ext,

€& o yuE 71zl ot Bile| e

mielo| g == 24 oAl =3 oAl
1okd S ? Es
9 0JAH11 o2t & 7 HE
9 ojot HE 10 )
ATRIES B =M=2| ZZZAMo)| E0{Z LIRS Hof EXL.
o= EZA
v
fruit
\ J
Z7A 1 L
o d
xzmp M2 oA 2
v o y v
s& A =
v
£8

et 0| ME SS0| E2E=F Z2IYS sl 2L,

fruit = int( input(

A IDLE Shell 3.11.5 -

a X

Eile Edit Shell Debug Qptions Window Help

TS HEE? 10
4 S=duc

Ll

W
Ln: 7 Col: 0
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EH &
Meg
> BMI AAt

» HE2X e KAO BEA (kg)E
719l M&E(m)l & L= gL Ct.
SN (kg | (emEHR)E

ol HIO} guI 2 A ASIO] A LA
=M Ar2|7tX| =285t
7

)
= BMI =X[0f ItE ANE ZFHSIA L.
18.5 O|2FO|H - 1X1I ’
18.5~230( 20| H 7

23.0~25 O|2+O| ™ F-HHI

25.0 O| & 2 B = 'H| 2k
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A1 EH

=

> HI|/47] 25 e 0|%0|0jof &H > EI|/47] & T ottt eeF O|O|H
&4

pilgi = int(input('E7|™sE=? ")) pilgi = int(input('Z7|™d+E=? "))

silgi = int(input( ' 27|82 ")) silgi = int(input( ' 27|82 "))

it pilgi>=60 and silgi>=60: it pilgi>=60 or silgi>=60:
print('&4") print("&4")

else: else:
print('= 4 YL|CE. ") print(' =G YL|CE. ")
print('CIA| =HSEMR ") print('CIA| =ML ")




EH =2
L =T
> ™M+7 e0™ 0O|TtO] OfL|H BHA

pilgi = int(input('E7[2+=2 "))

if not(pilgi < 60):
print("E4")

else:
print(' =2 A YL|CE. ")
print('CtA| =HSHM[R ")

> H7|7F ee O|TtO] OfL| 1, AT E
60 0|2t0] OfL|E 2
pilgi = int(input("E7|™8+=? "))
silgi = int(input("E7|H+£2 "))

print('&4")

else:
print(' =4 LICE ")
print('CHA| =SR2 ")

if not(pilgi<60) and not(silgi<60):
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n -~
O
I S~
v 4+
c +
O -1 O
C
-1 O Q U
1
| - |
L
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N
n o
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8 7ol H4()S 2ito 1 226 17| 1224 R0 S B F0l SHtM sl TS Aty

2t 7o Fa(n)S Yo 12E I £7IX| AHOJAS Aolof £ §F E2 £k Z2IS RSl 2Xt,

1 2t
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num = 10 # 105 E A|Z

print("Rocket lunch countdown..")
while (num > @) : # o=LC} 3™
print(f"{num:2d}")
num=num-1; # 1% ZIAGIHA| .

print(f"last num:{num}\n")

» FIRE L[ ==At= QOIHX]|
=S

» =F AN pum 4420

>

v

24}

Focket
10

— O D0 e () -] 00 0

lunch countdown . .
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> 18 E 107tX| +4 to}7|

1+2+3+4+5+6+7+8+9+10

sum| O 1 3 6 10 | 15 | 21 28 | 36 | 45 | 55
I o Y VY I VoS Y o VoY I VoS H 2
+1 +1 + +1 +1 + +1 +1 + +1
[Z=7]4) while c<11: while c<=10:
sum = © sum = sum + C sum = sum + C
c =1 c=c+1 c=c+1




dhE g 2

> 18 E 107tX| &4 97| » AAIC

sum=0 m_
c=1 1 ) 1
N 2 1 2
while c <= 10: 3 3 3
s:o Sum=sum+c 4 6 4
J c=c+1 5 10 5
1 6 15 6
o print(sum) = - =
CsN ! 8 28 8
ot e < 24 9 36 9
S—S+C S > WS 10 45 10
! 55 11 55 11
CeC+1
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o] od X0 =1 ol K hill
00 < kI ©7 oo M Khu
A A

68

He| o
=3 of
22357

1 o

=|J'I_I-

ol2

| — N |
420



=i
X
N

NI Iy

HoO Mo

=

|'II
N

I

~

> quln
i

e

H Iz
mh
o

> 00:00 FE| ~ 05:59 7I[X| A|Zl =

print("clock time")

hour=0
—while hour < 6:
min = O;

while min < 60:
- %: print(f"{hour:02d}:{min:02d} ", end="'");
min=min+1;

print()
- hour=hour+1
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A1 o] wta}t 27H4] 9o & s 4= Qick.

= for 29| F8
781 82
for B4 in range( N ): for By in 2|2E/RE/ZAME:
LILIJI_I%E&\:lD-I‘l I_II_II__I%%(}I‘I
I_IIJ_II_I%E&\I:'D-IZ I_II_II__I%EG:H}IZ
range( ) &4 range(N) g~ ARE3HA 05 g (N-1)71R) 8] A=z} shty] wHare] i Hct, Thef

STIER TR oy wSs AN A WA W5 olAn WstA) 2R gy 2ex

F= B2 =2 for

ssedNgEc  YQE Mgk o] 1 22 Aash He), WSk S5k st 3140 5

sjt,

BHolS SH92I|E T3l HE3loF ek

HHEE-E AR IR7IA R for &£ B0 FE()LE EUof 80, UHEY gYoiet
- O

uhE kA o
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I

Ho

for HI

I range =&
range(stop)
range(start, stop)
range(start, stop, step)
start: A|RIZH=SH
stop: ZSHZHEZEH
Step: %7 =

N
Dn st B4 okl
. ;

=
-
=
2
re
I
-1
gl
rir
M
<
rA
m M
B
o
_|
c
]
ro
0H1
rQ
=1
]
]
ol
AT
I'E
l
U N>
o %
n
pal
ra
(_—:)‘h
2
s
J

«range(n)2 0, 1, 2, 3, ... n—2, n—12| "4 £HE £3i}
€ range(3) = 0, 1, 22| M <

- range(a, b)= a, at+l, at2, ..., b—2, b—19| B4 £ES =35l
G range(1, 4) = 1, 2, 32| F S

- rangel(a, b, K)= a, atk, at+2+#k, ..., a 0|& bELC}H 22 X|0|Z2H0| kQI M4 £ES =St

€ range(1, 10, 2) = 1, 3,5, 7, 99| M4 <
range(5, —1,—1)= 5,4, 3,2, 1, 09| 4 £
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for .. in range() OflA]

1) 7|2 : range(stop) 2) S8M: range(start, stop)
# 0FE 47X & st "= T}, # 15 57HX| gt=etL(Ct,
(62 ETE[X] RS

for i in range(5): for i in range(l, 6):
print("SX ==X, 1) print("H=Z:", i)

# =5 4} # =8 41}

# AKX ==At: o # Ho: 1

# AKX =Xt 1 # HS: 2

# AKX =K. 2 # HS: 3

# AN =X}: 3 # HS . 4

# AN =X}: 4 # H3: 5




for .. in range() OflA]

3) Aloh . range(start, stop, step) 4) A&

# 25 E AZSA 107X 28 ZI7hgtLICE, # 55 E 17HX| 1% HA5HH
(B =) (62 ETE[X| REF)
for i in range(2, 11, 2): for i in range(5, 0, -1):
print("®=:", i) print(i, "= M™...")
print("ZAF")
# == 41}
# Bra=: 2 # =2 A4}
# B 4 #5 X H™,
# X 6 #4 X ™,
# A= 8 #3 X ™.
# M 10 #2 X M,
#1 X ™,
# AL




for .. in range() OflA]

5)

Sl 2 1
= O L
total = ©

# 12E 107HX10] £XHE total 40| A& X
for i in range(1, 11):
total = total + i

print("1FE 107tX[2] Tf:", total)

=0
# =9 ZAl1f:

# 15 H 107tX|Q| g: 55
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for .. in g2|AE/E

1) 7| =4

Mkl

# Y HL[(2|AE)OA At
fruits = ["Ardf", "HpLpLEr)

for fruit in fruits:

# =3 Zat:

# L7} Z£0iSt= b Ataf
# L7} Z£0iSt= 1Y HELELE
# L7t SO0istE 0tg: =k
# L7t Soist= . 2

print("Li7F EOIot= nHe:"

e
EEII ll_éLu]

J

, fruit)

2

)

/25t O Al

o
O O L.

# S0 AE H4 2AEYLL,
scores = [85, 90, 78, 100, 88]
total = ©

for score in scores:
total = total + score

print("S7&:", total)
print("Eo:", total / 5)

# =3 Au}.
# 5™ 441
# Wot: 88.2

# & S JALA totall| HEfLICE.
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for .. in 2 2E/EZ,/2x1F Of| Al

3)

= A —y —

211 =9 4) M3HH: enumerate()

# THo|o| AEEZ oF =AM ZHEL[CE, # SME Z[AEQL|CE,

word = "PYTHON" students = ["FAA", "B =", "SX2"]

for letter in word: # enumerate® AFESIH (QEA, O|O[H)
print(letter) # 5 & SAIO AHUZLLCE.

# Ho = oFH AXSIER 15 HolE LI,

# =9 41 for i, name in enumerate(students):
# P print(f"{i + 1} 24: {name}")
#Y

# T # =5 4

# H # 1 SHl. RA|A

# 0 # 281 St A=

# N # 3t St X2
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AHO|AZ Alojof] =1 o E2 U2 21210| FRiUS 2|AE0| XFet =, ¢
TS At 2Xf,

Q'I_l
T
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i
ol
ﬁ'l:
i

Eg

HIOIE] 72t 21 7222 FHAUS of S0 S Lot 2|AE0| XMEet 2, &S HHL0 OFX[2f 2
FH XMZ VK| AHO|AS AOJ0l| 511 of &2 EHck= =2 0HS ZRdal EXL
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39| Hj = Al

> =5 > S

whle

=

39| Hijs= A= StH F-=20|= 32| Hi= M =0 5tLte| == n0| YHEICE.
ALY 22 d+E AL RS (n= 500(2te| X} =~0| L}y
LA = RACE. > =
39| Hil= Al &Ie] &0| &|7| ?let =&
T2 S ®HY| B} 15H n7HX| MUz SHE F1 5

E=or=H, 32 Hi=~(3,6,9...)21 BF
o 30] HY 2 A 2102t = A = CHEAt X & SHoH
O] AHEHO| =M E doll = MUZE =& > Y=t ==o| o
R2&= A |o|Ct =2 o

Otek 39| =& = 2{Of St= 7 12X45X7
o=to|2f™ O 4= Clj 4l "Ef="E XIC}

o —
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(Et, 1 <= n <= 100,000)

> BE



> =X

int(input())

m
S (-
© N
] +J
c
N w o
C (-
C @ Q.
ol
ufd . ®
H in
__ o Ny
ol &0 N 00
c _I._ - Lo |
S
o H| 1|1 JoI
U -
=1 w_m ol
mlr 1o U o1
ol M- M_/m Hl
o_rm_ ol o5
10l 10l
10 ~ (o) o 1
<F— = U 0l 7
o Ol 10 Zl ol m
Cgomy ¢ T
olorkr & 3o ©
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*K
<
Ho

> =X

a, b = map(int, input().split())

ml

ol

=
i

Ho

Oof & At == all b7t

Kl

Gl
R3

(1 <a, b=<2,100,000,000)

ml

)

> Of| Al

24
12438

8
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for n in range(1l, 31):
print(f"{n:4d} ", end="")

2) ¢ st 1'H BE 308 K|
s

E 71 =t=0ll CHSH] == SiCt.

for ¢ in range(1, 11):
print(f"{c}gt")
for n in range(1, 31):
print(f"{n:4d} ", end="")
print() # =ZUE

3) Ml 7H SHAoj chste] Zsict,
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ihEE - S8E fo
> SHE for 22 0|89

B

o

=

for d in range(l, 6):
print(f"----{d}Ef----")
for x in range(1l, 10):

print(f"{d} * {x} =
print()

# x1 £E x9 7K
{d*x}")

2
4
6
8
1
1
1
1
1
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A|CH B oot &4

d

=TS

0

[T E-LIES

Greatest Common Divisor, GCD

Tt of2f o ZEE %%

A B4 ol £ BYS 3

Z|CHel ==

2130 42 EHSHT:2x3
O {1

G = gcd(30, 42) = 6

L = 1cm(30, 42) = 210

> 2| AT

= Lowest Common Multiple, LCM

= SHi: 02 o S&& i

S BTl B
30=2x3x5 |
42=2x3 | xT

Z|CHZOU:2ix3 |1

Z|AZHHL: 2 X 3ix B X7

= A =30, B =42
= A X B =G X L
= 30 X 42 = 6 x 210

sl & z2e =+
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MOl - break

> break &=
= for, while &2 A= M
LI 7| 23] AE

« JHE P2 RZE SOfHLt.

> A2 0
] 14243+ ++n 9' 6" Ol X‘I % 2 E
1000| 40| E mf, 1 Ojo] &t ns

STl
Id
Toe ZEIAUS L.

sum 0

while True:
n=n+1
sum = sum + n
if(sum>=100):
break

print(f' {n}7tX] =HSIH {sum}YL|C}.

")
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AL IfEd

—-"T |_I-E

> 24
3 0la8l A=(n)7t RIFERAS W,
¢ OFF o ZEEIHS

XS E A,
(3 £ n < 1,999,000)
> QU == 0 A

a1 prime

111 composite

~ OO U b W N =

oz

n = int(input())

isPrime = True

for d in range(2, n):

if(n%kd == 0):
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HlH& - continue

> continue &

 BHER LOlA AFSED, AT
282 FHetn g uEs
Azt

> A& O

=

for n in range(1l, 21):
if(n%2 == 0):
continue

print(n)
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Z Al X (procedure)
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The Python interpreter has a
number of functions and types
built into it that are always
available. They are listed here
in alphabetical order.

Built-in Functions — Python

3.14.3 documentation

Built-in Functions

A E L R
abs() enumerate() len() range()
aiter() eval() list() repr()
all() exec() locals() reversed()
anext() round ()
any() F M
ascii() filter() map() 5

float() max() set()
B format() memoryview() setattr()
bin() frozenset() min() slice()
bool() sorted()
breakpoint() G N staticmethod()
bytearray() getattr() next() str()
bytes() globals() sum( )

0 super()

C H object()
callable() hasattr() oct() T
chr() hash() open() tuple()
classmethod() help() ord() type()
compile() hex()
complex() Vv

| pow( ) vars()
D id() print()
delattr() input() property() Z
dict() int() zip()
dir() isinstance()
divmod() issubclass() _

iter() __dmport__ ()
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ol

=
>

cto| 2| g

OIOJMOU M= E=(module)= =2|= 2t0|ED 2| TtAS oA O 2o O]

HolE|o] Qe Baot MRS AR

A
O 24 7w sk ALtap 2H3ASE ShpoF A0 X
2 =2 nathO|LC}.

[Z1—10] OO RE £tx HH

HE g4 Gi|Al
import 2% import math
import 2 =% as 2F0{ import math as mt

from 2% import H2| from math import *

& molM #E 2r0lE g E|

o|nj
math 25 LiE &=X
math 2= 2/ mt=2 &=

math 2E2| 2=(x) Ao| ==X
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=L AL
ok

> clolHeig] g4 AL O A

import math

a, b = map(int, input().split())
print(math.gcd(a, b))

-

AHO|AS AO[O F1 27H9| H=sS o 2= YHLOF A2
bol A{2fStCt.
math 250 U= ged@, b)Ol 2f5t] 2 2|t S+ US st

A
et

192 72 Zi7}

ri

A
T a

—_

input( ), map( = LIZF &<+0]12, split( = SXIE0f| )k|~55’-°+ A Ol= AL BtA0|C} ESH
ged( )= math 22 &&o6t0 AkBst= 2to|22{2| &<=0|Ct.
math 258 mtzt= 2|2 SO E=51H, Cremt 20| ZHAIEH 4 Qict,

import math as mt
a, b = map(@int, input().split())
print(mt.gcd(a, b))

mlm
ik
P
Q'E
rg
o
0jo
]
my
o
ikl
0%
et
4>
H-|
30
il

math 22| 2= 49|
from math import =*

a, b = map(@int, input().split())
print(gcd(a, b))
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» ctojEa2{a] o
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“sart() gl ghE LS, Al(square root) & ghe A4S Eoh.

St sart( )2 Al

b
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def f():

A olsiizr & RACE.

A

K
g

Hello =X}

print("Hello")

K
__ﬁ_.“._i

-

o0

fO
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=L A,
Sk

=3
= = = =
> e8| Yl ZFX| HEY
e i} o] ofst
oi7H H= Gl o7l Ha US
def f(): #50| ~ def f(n): #OH7H B n
print("Hello") - print(n) #ngt £
Hi2kgt
ws g 455 6 ezt 3 R
Az} A3t
HISIZ} Hello 3
Siaa def f(): ©def f(a, b): #0474 a, b
return 3 #M4:7 38 | return a+b  #a+bZ} HiE
Sl v |
ol , _ | . .
e print(f()) #( )2t &2 - print(f(3, 5)) #i(3, 5)at &=
MsH Za A1y 27}
3 8
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> 271e| = HEROol oot k= vtzlolE g
def f(a, b):
return a+b

print(f(3, 5))

DH;‘IH —r d, b
RUS AL B2 =AY

58 MYot gtetEl (3, HUsS =4
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%k % Xk

%k % %k k
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def pow(a, b):

def diff(a, b):
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HEC|E AL

HHEEI - n
ﬂ E nx(n-1)x(n-2)=(n-3) = .3 =2 =x1
n

n~1
-2 HIS: HIEHE LHATIS SI0IM OHHZE £MIIE S8t E=

3, THIENS S2ATHS ORHIN 912 SNINE S8,
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WE2Y AN

> H| XA siFE > e
= ex) HECD|Z Al def factorial(n):
nl =nx (n-1) x (n-2) x .. x 1

5l =5 x4 x 3 x2x1=120

3 =3 x2x1=6

return r

#t# 2
result = factorial(6)
print(f"6! = {result}")
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5l =5 x4 x3x2x1
5 =5 x 4!
41 =4x3!
31=3x2!
21=2x1!

11=1
f nxf(n-1) .. n22
() { 1 .. n=1

>

2 OlAl

. SEX0| glod fRRmI} EoE Qo

T

def factorial(n):
if n >= 2:
return n * factorial(n - 1)
else:
return 1

—_

// OF2fer Z0| HIWE U 2t
def factorial(n):
# [ M gt] if [ZA] else [AXNY M Zf]

return n * factorial(n - 1) if n >= 2 else 1
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X g4
factorial(5) @f}' y
L E"{

A Atopd

B AL

|
5) @

return n * factorial(n - ‘I}‘

« (6)s
L» return n * factorial(n - 1);
| (3) * (@2
return n * factorial(n - ‘l}
L» return n * factumal(n —~ ‘1}
L» if (n ==

Ié"?/..é‘%- retur@

C
fA/ E%{

0
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M ek

> et =58 #FE

def fact(n):
if n >= 2:
# g7t 2EEH 40| S07t= HA (2E &
print(f"[{n} x {n-1}!")

f = fact(n - 1)

print(f" ({n-1}!={f})]1")

return n * f
else: # M2 & (Base Case)
return 1

# O QI A
print(fact(5))

# Aldts OHX[D Z2ipgls 7M1 =0te HA (&




> O HELIX|] = 37| > g 1d
w2 2 =W g0l 10|, 1 def fibo(n):
Flol B &2 H=2 & F &9
ool =4
M= oA g2 44 1, 1, 2, 3, 5,
8 O|LCt
A KE ®E 2OoF KHE O
SEsSteE OELIK] =F E85t=
OEI-_TI_E|§9 Il-kl |.A|2
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joll

f(2) + (1)
f(3) + f(2)
f(4) + f(3)

1
2

(1) =
£(2) =
£(3)
£(4)

£(5)

f(n) = f(n-1) + f(n-2)

.. O/

—re

ud

—t

~

. n-27t X gEtR e &

e n-17F 7HX] 22}

o
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Y > Heoty B

o=x uy ags | (1) =1

@ @ 11 £(2) = 2

D+@ WO+@ | 1 f(n) = f(n-2)+f(n-1)

@ @ |l

D+ W@ | 1|

D+D+D, O+D @+D | 2

D+D+@, O+@ @ | 2| |

D+D+@, D+D+D+D, O+D+® B+@ | 3

D+O+@, D+D+D+@, D+D+D @@ | 3|

D+D+D+®, O+@+D, D+Q+D+D, .. |@+D | 5

A @+@ | 5

e @ | 8 | °
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de=d =0]: A=Y

def count(stairs): > §F¢E "d
o0& =9,
f(n) : n7fe AHY I RLEE=
sof 4
£(1) = 1
£(2) = 2

o] AlsH == f(3) = £(2) + (1)

#HE 28 T f(4) = £(3) + £(2)

n = int(input())

print(count(n)) f(5) = f(4) + £(3)
f(n) = f(n-1) + f(n-2)

115



Zecked 2EXHE Zhe

0121 7IX| &2t 2101 OI2] 32Ik|0] A= 2H0I=2i2| RES AtSotH, Rlol= %S TElotAHl 22 = UL
2lok= 7213 2| 2 HIOIEZ 2t== TR S22 =A== 2iE HIOIEE == SES 2 HEIL

d

TVE ZIESIS S AN HoHe ZURE| AIB0IM RIE, S X2, A MA S2 YsiM FAS 2ot
7] ofzte e oloje7t TSt

AFE<2| ¢H OojEl= obEel Alts Sott] S2HRl FARIES 2t 7Int SHFH0|CE of2{st HHS 2
Al S (pseudo random)O[2t FE=2=0|, 7t HF C|0[EE == YOI S HE + Hd7|random

number generator)2tal St
diE 2ES ArEstH, Hol= el ¢E nlo[EE é:'i’éi_fO# Ef%% 2!
randint(a, b)= AF2SIH a OlA b 0[512] EHLI0IA 17He] FZte Moz Mol &0} CHS T2 j2Hs AlsH
ofH =el 7iTiEe| H-E 12K 10071X[e] HE{oM HE S = O} =Lt

3 =c

01 random *
02 n = int(input())
03 i range(n):

04 print(randint(1, 100))
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Ct=at 20| seed( ) &5 AISsHM A=2E 22

L

AN

§ ==

01
02
03
04
05

01
02
03
04~05

9 =1

L

from random import *

seed(1)

n = int(input())

for i in range(n):
print(randint(1, 100))

9 =2

10

=

Zt

5

O| =ACH=
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|:||-7<7|

UP & DOWN =X} St3=

Al

import random

# 100 ~ 999 AO[Q| = MY

r = random.randint(100, 999)

limit = 10

p =0 # AOIHZ} ot = (=73t

# cnt’F 152E 1imit O|5IQl ZOF HiE

for cnt in range(1l, limit+1):

# [cnt] Guess num: O|2} B ==X pEH=0f 5 =t

p = int(input(f"[{cnt}] Guess num: "))
# SEHO|H Ht=EFZ HE
# JEEL A2 & HALSH vp Ol2t =

# JHELD 2 =& HA2T powno|2tD =H

# it =8
if r == p:
print("\nGood job!")
else:
print(f"\nYou failed!\nAnswer is {r}")
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UP & DOWN X StFE7] A (He0l =)

import random
import math

# A2 HOl= YA (2~9)
d = int(input("input Game difficulty(2~9): "))

# X2, Z|SHgl AL
min_val = 10 ** (d - 1)
max_val = 10 ** d - 1

s

9

# Mot 3l AL (O] 20 2O AR 2 Hy H
+ 1

limit = int(math.log2(max_val - min_val))
print(f"[{min_val}, {max_val}] limit: {limit}\n")

# XN ge el Hel e 49

r = random.randint(min_val, max_val)

# 12H limit7tX| Ht5

for cnt in range(1, limit + 1):
# MEl XE 9 Z0E (c2d) HE

p = int(input(f"[{cnt:2d}] Guess num: "))

if r == p:
break

elif r > p:
print("UP")

else:
print("DOWN")

# 21 =9
if r == p:

print("\nGood job!")
else:

print(f"\nYou failed!\nAnswer is {r}")
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= I
c|AEQ| X7z} > =9
1st1l = [1,2,3,4,5,6,7,8,9,10]
print('lstl: ', 1stl) lst1: [1, 2, 3, 4, 5, 6, 7, 8, 9, 10]
1st2 = [@ for 1 in range(10)]
print('lst2: ', 1st2) lst2: [0, 0, 0, 0, 0, O, 0, 0, 0, O]
1st3 = [i for 1 in range(10)]
print('lst3: ', 1st3) 1st3: [o, 1, 2, 3, 4, 5, 6, 7, 8, 9]

lst4 = [1 for 1 in range(1,10,2)]
print('lst4: ', lst4) lst4: [1, 3, 5, 7, 9]
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» 2XH E|2EQ9| x7|5}

# 2XHR 2|AE 922 X7\
matrix = [[@ for col in range(4)] for row in range(3)]
print(matrix)

# 2KXI2 2|AE JfdEojo|EIoZ XTIt
ROWS, COLS = 3, 4
matrix = [

[c+r*COLS for ¢ in range(COLS)] for r in range(ROWS)
]

print(matrix)

[[e) @J e) e]) [@J e) e) e]) [@J e) @J @]]

[[e) 1) 2) 3]) [4-' 5) 6) 7]) [8J 9) 16) 11]]
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> B|AEQ| +31 > B|AEQ| +3]2
st = [1,3,7,6,4,8,9,12,2,10] 1st = [1,3,7,6,4,8,9,12,2,10]
for item in 1lst: for idx in range(len(lst)):

print(item, end=' ") print(lst[idx], end=" ")
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> E|2E9| & > LB LXK
st = [1,3,7,6,4,8,9,12,2,10] LEN = 30
sum = 0 fibo = [0 for i in range(LEN)]
print(fibo)
for item in lst:
sum += item fibo[1l] = fibo[2] =1
for 1 in range(3, 30):
print(f' S A= {sum}") fibo[i]=fibo[i-1]+fibo[i-2]
print(fibo)

for i in range(1, 30):
print(f'{i:2d}PM L|ELtX| Z=: {fibo[i]}")
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e XA M+ ™o (E0])

> AAALC > cnts H{E
" = int(input() idx| 6 | 1| 2|3 |45 |6
val (%] %) 0 (%) (%] (%) (%]

numbers = map(int, input().split())

> numO| 40|H,

cnts = [0] * 7 id< | 6 | 1] 2] 3|45 |6
val %) 0 %) %) 1 %) %)

for num in numbers:

> numO| 3 O|H,

dxl o] a2 ]3]4 56
val %) %) %) 1 1 %) %)

for i in range(1, 7):

print(cnts[i], end=" ")
> S¢AC

= cnts[num] += 1
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<A SFJOM = 2
>

=X > EE

nl2 O|F0|Zl d+ ZE0AM RSt &K St /A0 YXE =SEHOHL}
9| QX5 HoAle. Qlon .12 ZEBIC}

Tt QRE8EE=E 5 550 £2 == SiL.
) H o T = = T HA > ouIE!J-I-I' %E!gl (ql

> uE U o =3 0o

N =0 of A= nO| YHE=ICE, 8 7

(2 <= n <= 100,000) 1235791115

EW =0 nJfo| M4t Z2Hoz =

TR0 Y,

(g8Ees 2= e 219 20t AL

MR =0|l= &1 St =7 Y= =L}
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2% SR0IA

# UL KB M 0 YUY
n = int(input())

# nZlQ At= QBT
# 1 QIEARE M7 25 W 20 o0 Bl= [e]8 0=
nums = [@] + list(map(int, input().split()))

# n2| BE5IH s X7

for i in # 1HEH n|7HX| &3
if : # nums HIEO[M sE HCH
ans = i # O o™ X (A HEY
break # XYoo Z HIEZ =Z

o0
# e =9

print(ans)

7| (&0])

> nums HHE

idx) 0 |1 ]2]3]4]5]/6]7)8
val O

> O|O|Ef & &

H= T

idx|o 123 4/5]6]/7]8
val O 1 2 3 565 7 9 11 15
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# 971 =Xt UHL7| oHEZ QHZOHOIEE 107 HE
nums = [0]*10

# UEEL2 97O =XV}t 1t~ 7HO| EO{7tE
for i in range(1,10):
nums[i] = int(input())

Jhu
=l
n

# X HR R (nums[1])E Z[CHEL0|2 7S A%
max_val = nums[1]
max_idx = 1

# HIE L LXK
for i in :
if : # 0 2 =
max_val = nums[i] # Z|SH{f UHO|E
(@)

max_idx = 1

A (2B~ SO CHSH HAL

# 24t =9
print(max_val) # X[} =%
print(max_idx) # % B QX =¥

> nums H{SE

idx |0 |1 2]3|4|5]6[7[8]|9
val X

> HlolE Y3 =

29 38 12 57 74 40 85 061

>  X|CHZE EFM

29 38 38 57 74 74 85 85
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NN

_______

______

......

> AARE
# Het AnE MY S
d = [0] * 32

# 10l <X} 2E Y

n = int(input())

p=29 # ol OQIEIAEE A|Z
while True:

# 22 L& LA M
# pE CI22=Z 0|&

# 22 Ltx & At

if n <= 0:
break

# d 2|AEQ| p-1t QEABE gHI7X| A0
for i in range(p-1, -1, -1):
print(d[i], end="")

24
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o] MERRKHKAKE ()

53
59 61
Idx 1 2
val 1 0 0

“| R K KKK A
o] it 30X 3 X %

MAX = 1001 # X0 HY A
|

# 2|2EE X739 (1: &A30tY, o: Az
is_prime = [0] * MAX
is_prime[0] = is_prime[1] = 1 # o4l 1
cnt = 0 # &3 FIRH

ot

=)

A4 oty

rlo

for i in range(2, MAX): # 25E MAX-17HX| =3
# DO SIX ==(i)7F &2t (20| oO[2tH)

if is_prime[i] == O:
print(f"{i:5d}", end="") # 57H0| ®X = ==
cnt += 1
if cnt%1e == @: #cnt”Zt 102| H{==O|H ZLHE
print()

#i°| Hi+=5 2F '250d(1)'e=2 0
for j in range(i*2, MAX, i):
is _prime[j] =1

print(f'\n 1~{MAX-1} AO[O{A] {cnt}/f2| 2= ZOFH ")
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# 21

stul = [2, 1, 1, 'Z2Z& "', True]
stu2 = [2, 1, 2, 'Z2Z+ "', False]
stuz = [2, 1, 3, '84Y "', True]
stud = [2, 1, 4, 'BZ4 "', False]
stus = [2, 1, 5, 'Z4B' ) True]

students = [stul,stu2,stu3,stu4,stu5]
print(students)

# G2

people = [
[2, 1, 1, '&Z&', True],
[2, 1, 2, '"EZ&", False]
[Zj 1: 3: '%.72"5*': Tr‘ue],,
[2, 1, 4, '%?E'Lﬂl', False],
[2, 1, 5, 'SZT", Truel,

]

print(people)
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# 2X2 2|AE MO
st = [
[2, 1, 1, '8ZF"', True],
[2, 1, 2, '8Z+", False],
[2, 1, 3, '"&ZY", True],
[2, 1, 4, '2Z14', False],
L L =24 = [2, 1, 5, '2Z2", True],
1 2  sE= 4 )
1 3 g4d E} print(st[0]) # X BR| =S
1 4 =zl E print(st[0][3]) # & HR| Mol 0|
] 5 = Zi0p Lt print(st[1][3]) # & B =42l O|F
print(st[4][3]) # 4% 3Z¥ (@-based)
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print(st[1][2][3]) # 2%t 3& O|E
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CrAt2 B E

> 2K HEL| =2l F4M) > 2K HiEL| =2|(8 F4M)
ROW, COL = 3, 4 1 2 3 4 ROW, COL = 3, 4 1 2 3 4
5 6 7 8 5 6 7 8
a = [[1, 2, 3, 4], 9| 10| 11| 12 a = [[1, 2, 3, 4], 9| 10| 11| 12
[5, 6, 7, 8], [5, 6, 7, 8],
[9, 10, 11, 12]] [9, 10, 11, 12]]
# A =3 # A =2
for r in range(ROW): for ¢ in range(COL):
# @ =3 # & =3
for ¢ in range(COL): for r in range(ROW):
print(f"{a[r][c]:4d}", end="") print(f"{a[r][c]:4d}", end="")
# of 0| ELtH = Hrm # ot €0 ELtH F Hrm
it 2 it o
5 10 11 12 4 B 12
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Sl |21 |77 | 45| 35 [28 | 75| 90| 76| 1

G| 25 | 87|65 |15 (28|11 |37 |28 |74

TAHIES [ 27 |75 (41| 7 | 89|75 | 64| 39

G| 47 (47|70 (45 (23|65 3 |41 |44

gall 187 (13 |82 38 |31 |12 |29 29 80

<% 1=

=X

rot

=ZE ZEIO|0tE (2007 X[ Fo M S1EF)

=L |

188

2
N =2 ofg™ =7HX| o =0 Otz 74M
A7t =ORICH, FO{X|= XHs+£= 100E L
Sy
=
N =0 XcigtS =dst2, ™ =0
Z|CHZrol X  He HSE HIZHS
AHOIO| 10 X2 =HotCh, Z[SH4f0] & i
ojatol AL = =Xt7t 7I& &2 X E
E=SICt,

520

3 23 85 34 17 74 25 52 65 909

10 7 39 42 88 52 14 72 63 57

87 42 18 78 53 45 18 84 53
34 28 64 85 12 16 75 36 55
21 77 45 35 28 75 90 76 1
25 87 65 15 28 11 37 28 74
65 27 75 41 7 89 78 64 39
47 47 70 45 23 65 3 41 44
87 13 82 38 31 12 29 29 80
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> 28 HE > ™E

matrix = []

for r in range(9):
1st = list(map(int, input().split()))
matrix.append(1lst)

140



> Of| Al

from copy import deepcopy

la = [1,2,3,4,5]
1b = 1a

print('la: ', 1la)

print('lb: ', 1lb, end='\n\n")

# 1bE ="d5l™H 1aZtX| HiE

1b[0] =
AE L ol A = Q= print('la: ', 1la)
. E'|——I_ E'|- |=|EI_I-X = A|-C)o|-E pr\int(llb: I, lb, end=|\n\n|)
RN EL e e
o # 1bs o © la= G8i=.
= P2 FAIl 4% AEO| ZiStE la - [1,2,3,4,5]
Hot A= FES A, 1b = deepcopy(1a)

1b[@] =
print('la: ', 1a)
print('lb: ', 1b)
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> Eg| =X > AEHS 0|29 pDFs =2
1 2 3 4 5 6 4 8 9 10 (11 12
4

3 5 5
Q) 6 §) §) 10
V4 7/ 7 7 7/ 9 11 11

1 8 8 8 8 8 8 8 121 112 (12 |12

= dfs(1) A2 2toj| 7]

= dfs(2),dfs(7),dfs(8) Ol=rt
= dfs(3),dfs(6),dfs(7),dfs(8)
= dfs(4),dfs(5),dfs(6),dfs(7),dfs(8)

= dfs(5),dfs(6),dfs(7),dfs(8)
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E3 7=

o| 0|2

== Ry |
# stack 22 FoISt= DFS Py
from copy import deepcopy ‘ 1k
adjl = [] # E2|TXE NES= QAFE|2E / l
for i in range(90,13): ’ 7]}

adjl.append(None)

adjl[1] = [2,7,8] ,
adjl[2] = [3,6] 3
adjl[3] = [4,5] 1
adjl[8] = [9,12] X
adjl[o] = [10,11] VALY
print(adjl) :
stack = [1] # Mg L EE MESts AR 2|AE (T
while stack: # AEHO| BHAM3H L CJF HOIQlE SOF HiE
print('stack: ', stack)
# AEHO| OH DRX|(74E 42 X)) =EF HUO x|
currentnode = stack.pop()
print(currentnode)
# XA EE(CHS Ols 7hseh ) dd
if(adjl[currentnode] is not None):
bnodes = reversed(deepcopy(adjl[currentnode]))
# 0 KA mEE Ao X7}
for child in bnodes:
# 0|0 HEYALE AEM0| Tf7| ¢ dEl= 5=

if child not in stack:
stack.append(child)

[None,
None,

stack:
1
stack:
2
stack:
3
stack:
4
stack:
)
stack:
6
stack:
7
stack:
8
stack:
9
stack:
10
stack:
11
stack:
12

[ZJ 7) 8])
[9, 12],

[1]
(8,
(8,
(8,
(8,

[8,

[8,

[4, 5], None, None, None,
[10, 11], None, None, None]
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E2|7x0| LH|2

> Eg| X

oL

% (BFS)
> #E 0|8¢ BFS =2
1 2 4 8 3 6 9 12 4 5 10 (11
6 12
7 3 9|44
2 8 8 6 12 12 5 5 5
7 3 3 9 10| |10] |10 |10
1 8 6 12 5 5 111 |11 11011710 111
" bfs(1)

" bfs(2),bfs(7),bfs(8)
» dfs(3),dfs(6),dfs(9),dfs(12)
= dfs(4),dfs(5),dfs(10),dfs(11)

144




E37x

9| LfH| R (BFs)

# queue = TTI= BFS
from copy import deepcopy

from collections import deque

adjl = [] S IN

for i in range(0,13): 2) (7) (8)
adjl.append(None) > R '

adjl[1] = [2,7,8] , ~//(,|.k p \\\ )

adjl[2] = [3,6] 3) (6, 9 12)

adjl[3] = [4,5] ’ - :

adjl[8] = [9,12] / ~<//i I, b T\\s

adj1[9] = [10,11] G O 10, (11

print(adjl) '

queue = deque([1]) # EMT L= XFGSt 7] SEi &R
| -

= =
while queue: # 7O EAY LE7 HOtUEs S0
)

iz B4

AH
print('queue: ', queue

# Aol M YO BN 202 E)= AU X HEI2 X|E (FIFO)
currentnode = queue.popleft()

print(currentnode)

# XY wE(Cg OlF 7HsTh AEl) M4
if(adjl[currentnode] is not None):
bnodes = adjl[currentnode]

# KAl =2 Fo| o Fof 7}
for child in bnodes:
# O|0] HEHALL 70 Cf7| S HEl= 5= SHAMSHA| &
if child not in queue:
queue.append(child)

glo

[None,

None,

queue:

1

queue:

2

queue:

7

queue:

8

queue:

3

queue:

6

queue:

9

queue:

12

queue:

4

queue:

)

queue:

10

queue:

11

[2, 7, 8], [3, 6], [4, 5], None, None, None,
[9, 12], [10, 11], None, None, None]

deque([1])

deque([2, 7, 8])
deque([7, 8, 3, 6])
deque([8, 3, 6])
deque([3, 6, 9, 12])
deque([6, 9, 12, 4, 5])
deque([9, 12, 4, 5])
deque([12, 4, 5, 10, 11])
deque([4, 5, 10, 11])

deque([5, 10, 11])

deque([10, 11])

deque([11])
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