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1 sum =0

2 for i in range(1,n+1):

3 sum = sum + n
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1 sum = 0

2 for i in range(1,n+1):
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@ python

About

o -

Downloads Community

Documentation

Success Stories News Events

Compound Data Types

Lists (known as arrays in other languages) are one of the
compound data types that Python understands. Lists can be
indexed, sliced and manipulated with other built-in

' P P . functions. More about lists in Python 3
['BANANA', 'APPLE', 'LIME'] = u

[(e, 'Banana'), (1, 'Apple'), (2, 'Lime’)]

Python is a programming language that lets you work quickly
and integrate systems more effectively. »» Learn More

W E2t2X0M [https://www.python.org/10 H£2t Z|, DownloodsS
Seiotod AN HHS 22 ot

S © MO @ OowlosdPyhon|Pythonorg X |+ 0 x

& G ) o] https://www.python.org/downloads/ a A g [D ¢ % o

@ python

About Downloads Documentation Community Success Stories News Events

Download the latest version

Windows

Download Python 3.12.4

LookKing for Python with a ditterent 0S? Python for Windows,
Linux/UNIX, macOS, Other
Want to help test development versions of Python 3.137 Prereleases,

Dockerimages
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220 MX] ¥t python-3.12.4.exeES A0 [Add pythonexe to

=
PATHIE XN|38iZ 5| [Customize installation]S 22!t

% Python 3.12.4 (64-bit) Setup = e

Install Python 3.12.4 (64-bit)

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

% Install Now
C:tUsersitAdmintAppDatatLocalwProgramswPythonwPython312

Includes IDLE, pip and documentation
Creates shertcuts and file associations

Q

= Customize installation
Cheese location and features

pgtth @g Use admin privileges when installing py.exe

or

. @ Add python.exe to PATH Cancel
windows ]

% Python 3.12.4 (64-bit) Setup - x

Optional Features
@ Documentation
Installs the Python documentation files.
@ pip
Installs pip, which can download and install other Python packages.
8 tcl/tk and IDLE
Installs tkinter and the IDLE development environment.
@ Python test suite
Installs the standard library test suite.
@ py launcher @ for all users (requires admin privileges)
Upgrades the global 'py' launcher from the previous version.
python
for

Back Next Cancel

windows
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vjo[d x|

[Advanced Options]0flA [Customize install location]lS

‘C:WPythonWPython312'2 #4380t & [install]2 =2 MX|gtCt.

% Python 3.12.4 (64-bit) Setup - x

Advanced Options

O Install Python 3.12 for all users

@ Associate files with Python (requires the 'py’ launcher)
@ Create shortcuts for installed applications

@ Add Python to environment variables

[J Precompile standard library
| [J Download debugging symbols |

@

) Download debug binaries {requires VS 2017 or later)

C\Python\Python312

| |
python 7@
windows — e

Customize install location ]

2 Python 3.12.4 (64-bit) Setup - x

Setup was successful

New to Python? Start with the online tutorial and
documentation. At your terminal, type "py" to launch Python,
or search for Python in your Start menu.

See what's new in this release, or find more info about using
Python on Windows.
% Disable path length limit
Changes your machine configuration to allow programs, including Pythen, to
| bypass the 260 character "MAX_PATH" limitaticn.
| |

python @
windows
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windows2| Az H{ES 22Iot1 [2E WM [Python 3.12]0t2H0{l [IDLE
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- Python 3.12
A
IDLE (Python 3.12 64-bit)
A
Python 3.12 (64-bit)
A

@ Al

Python 3.12 Manuals (64-bit)

Python 3.12 Medule Docs (64-bit)
R

R
‘ Raspberry Pi Imager

O Realtek Audio Console
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IEE Y=otz U= Z0|Ct 07|0]| print(“Hello. World!”)E 24013 enterE
L2201 Al k2 Hello. World! 74 £33k|= RS &olet 4 qlot
Ol WHEZ ¢t & Q=dotM HIZ AW HYPE EoFs= =Y TEE

“Shell"0|2t= CHEFHE 2 =0|C,

# IDLE Shell 3.124 - ] x

File Edit Shell Debug Options Window Help

Python 3.12.4 (tags/v3.12, 4289834ha, Jun B 2024, 13:30:16) [MSC v.1940 B4 bit (AMDB4)] on win32
Type "help”, "copyright”, "credits” or "licensel)” for more information,

> | print("Hello, World!”
Hello, World!

x> ||

— =

OIX|Zt, ZEES 03 £ Zafota ghHol| Aot AS &+ UsHl, olF o=

AZRIE BES ALS0IH L} IDLE &2 T o2 [FilelolM [New FilelS

# IDLE Shell 3.124 - ] x

File Edit Shell Debug Options Window Help

‘BeBadba, Jun B 2024, 19:30:16) [MSC v.1940 64 hit (AMDB4)] on win32
credits” or “license(}" far more infornation,

Qpen,,, Ctrl+0
Open Module,,,  ARt+M
Recent Files L4

Module Browser Al+C
Path Browser

Save Chrl+
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Tto| M A}

0l
T
£

0z{ £8 2E

=
=
AFSYH BES BEof =X,

o M

ZAOHEY] QI0HM YoM ZAUEE STE &AM THEOAM

-

A *untitled* = O >
File Edit Format Run Options Window Help
n==5
sum = 0
for i in range(l,n+1):
Ul = gUm o+ N
print (sum)

flofl 2ol WM ZES AP Fol [FileloflM [SavelS 22!0t3 uhg

o

TZOICH ojoh, vhus] EEXIPE “py”7t HLh

A *untitled* - ] X
File Edit Format Run Options Window Help

Mew File Crl+l

Open,.. Ctrl+0

Open Module, .. alt+h

Recent Files L

Module Browser &R+C
Path Browser

Save As,,, Clrl+Shift+3
Save Copy As...  Alt+Shift+3

Print Window Ctrl+P

Cloze Window  Alt+F4
Ewxit IDLE Ctrl+0




YjO[M ALS Bt

[==]
& 02 01222 Ny - x
« > v 4 = > WPC > Blade 15 85D (C) » python w [e] python &4 yel
4. mET =- @
o= - +ED uR &% 37|
axjsls 20| A&

> g Creative Cloud
> 43 Dropbox
> EUWPC
> U=y

TR O E(N): [example v

I+ EAIT): Python files (=.py;*.pyw;*.pyi) ~

! A *example.py - Ci/python/example.py (3.11.3)* = O *
| File Edit Ferm Run tions _Window _Hel

n=~n ] il
sum = 0
fDI’ | in range(] UL L S B =1 LN = T S ]

SUm = sum + Check Module Bt
print{sum) Pythan Shell

A |DLE Shell 3.11.3 = O X

File Edit Shell Debug Options Window Help

Python 3.11.3 (tags/v3.11.3:1390908, dpr 4 2023, 23:49:53) [MSC v.1934 64 bit ( =«

AMDE4}] on win32
Type “help”. “copyright”, “credits” or "license()" for more information.

>R

REsTRRT - Lospyinonsesanple. py

25
== |
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O'I 712 =4t X2

Z=M(Comment)0|2H?

~

A
A

i
1

yto|uE QI7tcHz 1ofolct
=0l A3 w27 BiE + AT
FEOIX|ZH Z=iotot

2+ZotCt

Z232 Y= E7I7 o ZCt

# 0 S0t W=t

# Life is too short, You need python.

NOoUlFEFWN —
=tt=tt=tt=tt=tt

o YjolM FMME[: #

FAME AX| ZEVLOILEZ FA XE| & FEE AYEX| 2b=Ct.
AN

ety

2-2, 14 Mot

1 intl=7

2 floatl = 314

3 booll = True

b strl = "Hi"

5

6 int2 , float2 , bool2 , str2 = 10, 2.28, False, "Hello”
v 1~y Ot ZOtCH B M43 BHCE

v 6 OF Z0f| 2= 4 Me0| 7ts0tot
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2-3. print() &4

. o
2 5
= -

(en]
o = W
E G
o ° o
|On —_
(o] T —~ 0
I2S3L

~— — — — ~—

mr

K

Hello World!

100
50

30
Hello
World

XY Hello WorldE &= 0t

v 1

v o

v 5

v

LY,

ZHHE010{ =

[eEf=}
==

2 =Xt

= /n2 o}

S ojnjo}

new line

v 5%



* print() &0M AL 7FS T A4

A
Kl

2%, ufoj 7|

bt

%d, %x, %0 10, 100, 1234 HM(10T, 16T, 8TIF)
YA 0.5, 1.0, 314, 3.14e3 AR (A0 22 F)
%c b, ‘b, ‘uf EXt otL2 & 2%
%s “0hd” ‘abcdefg’, “a” ob 22X} o|&e] EXtH

. E4 2xt Hal wy
/n = HiE print("Hello/nWorld") Hello<br>World
/1 EH print("Hello/tWorld") Hello World
// HHSEHAl = print("This is a backslash: //”) | This is a backslash: /
A NEOZE &5 print(1t/'s a book’) It's a book
I ZOtEE =9 print("He said /"Hello/"") He said "Hello”
Ir 7H2|x| 2| print("Hello/rWorld") World
/b sHAY0]A print("Hello/bWorld") HellWorld

o=




02.712 23t xj2Y

2-4. input() &=

name = input("Enter your name: “)
print("Hello, " + name + "1")

age = int(input("Enter your age: "))
print(f"Next year, you will be {age + 1} years old.”)

g F LN =

2z Ll
EE—1 =

Enter your name: Hong Gil Dong
Hello, Hong Gil Dong!

Enter your age: 20

Next year, you will be 21 years old.

v TH name H50f ALEXt2 YIS EXHE WEHZ HZRCH
v 2H UHE EXES EHYCL

EEL age B0l AFSXIY YIS YU 2 TP
v 5% =Xt EOHE S ALS0 Ch3 off Lto|S S=etct

RIE! L0 input() WhE ALSXEZRE UG @] Yoy A2t par

o

=
=XES g0 2o, 220] ot2h W #Es fooof Bt
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2%t ¥o|M 7| X2
Xt=¢0|2H?
71 Hlo|E] Al -
a8
HiolE &4 Hi (2| AE)
MNE
&S ool A =
5=
7|12 Co|ed™
1) ZE|E{E(Literal): Xt X189 S At US 2™ 27|18 H|0|E{CE,

2) =(bool): /NS 2 ML= IO, ZUELY Z=UA B

22 S ECH

bool

—_

boolVar =100 > 200
2 boolVar
3 type(boolVar)

5= 1

bool
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tol2 71

intVar =100 * 3
print(intVar)
type(intVar)

floatVar = 2.35212
print(floatVar)
type(floatVar)

Pt
14




2% oM 7| ==Y
)

A< HlolE Y
1) 7ty
« HHE(E|IAE)

c xS ¢ EZ 22 F TN 0|S(an)S XIYRLE.

*  0al0], aal1], aal2], aa[3]MTH 5 E S04 AT

n

AL

b #4
HP2 AR
82
a iy

d w4
2laER
: rE

aa[0] aa[l] aa[2] aal3]

e[AEY JHE

7

X8l A
1 aa =[]
2 for i in range(0, 4):
3 aa.append(0)
4 total = 0
5
6 for i in range(0, 4):
7 aalil = int(input(str(i + 1) + "#HRY ZX} : "))
8
9 for i in range(0, 4):
10 total = total + aalil
1
12 print("&Al ==> %d" % total)




A

F

I=I

2

ol 71524

5= 1

1W< Xt 20
2813 =Xt : 10
3R £Xt: 30
YEARY ==Xt : 40 274 ==> 100

v 1~3u HI B|AE g5 MMOtL, 1| 8] HHE O 2 galfl 02 F7t0tCt
v’ Lol PAIE MTY # totalS 022 %7|9f0HCt
v 6~7ul 4| B Ht= SOt AFSXIE2FH U2 X5 e WEHZ E|AE
aalil0f] X{ZOFCE,
v’ 9~10%H 4| #o] Ht= Z0t E|AE qali]8] 2 QIHAL] IS total0f] F{RTICE
v 128 B UAHE =Tt
. EAE FF ua
append() E|AE OH Sjoj| & =S FIITICH 2| AE™M append(d)
Z|AE G E[o] =32 wHiHCHEIAEN M _
A =04
Pop() ot 2122 AOiC), |2 EZ popl)
sort() E2|AEQ] BtE 5 TATH} 2[AEM sort()
reverse() 2[AE TZEO #ME UroF DHEL} 2|AEM reverse()
index() X| ™o US Ao QXS Hhtotot, E|AEH index (2
insert() X|™o QX|of A4S ArvtCt E|AEM insert(2IX], )




EAZOM XIHEH US MIART B XY

oL =2

A =04 i

remove() oF 40| Of2{ JHO|TH A WY 20t XSOt E|AE- remove(XIZY)
2|AE F[0f | EE F7I0tCL 2|AEZ _ _
extend 2|AEA extend(F7IUE|AE
0 CIot7|(+) 91AF3L 71S0] Sotct, | (FIHLEIAE)

count() 2|AE0|M OHEF U8 JH+E MICH 2|AERA count(EE2L)
len() E|AE0| ZOE TNl =2 H+E ALt len(2|AE ™)
C|AEQ| St=2S M™OHA Al Z|AED _
sorted() ! = = c ('3_:; H:: I L ME|AE = sorted(E|AE)
= .

2% 2|AE

1 list1 =[]
2 list2 =[]
3 value =1
L
5 for i in range(0, 3):
6 for k in range(0, 4):
7 listl.append(value)
8 value += 1
9 list2.append(list1)
10 listl =[]
1
12 for i in range(0, 3):
13 for k in range(0, Y4):
4 print("%3d" % list2[illk], end="")
15 print(" ")
£ By
1234
5678

2101112




2%k Tlo|M 7| X2

v 1~3% list1, list22t= 2l BE|AES YOt valueS 12 X7|2HDHCE
v 5~10% SO HIEE2 M 4o HEE2 BS LIEFHCL value US list1o]l

F2HE F, valueS 1 S7HAI7AM 2 A0f| YHS| US F7Hetct
2

v o12~15% Ay

v

1 numList = [num * num for num in range(l, 6)]
2 print(numList)

g2 2t
1,4 9,16, 25]
v E|AE HAZE[PMOZ 1~57HX[2 Mg S ZYOts E|AES HHTiCH

VA A BALE ZHHUCH



SEUEE]

SIMUE|(Dictionary)= 712F Us S22 { 12 0 Fdot= H2LZS

712 =42 22| = {71120, 712:22, 713:23, ...} O|Ct
EIMUE|INM 7= =T oF ECt= S240] QUL
st 1004
Ve zus
st | zHEEESL
ZUS oo M

9ol 25

SIMLE] ofAl 1

1 student] = {11004, 0|5 'SLE, Yo" BREHIY A}
print(studentl)
g2 ua
{ofed: 1004, 0|5 'SLUS, LA AREHISYLT
v 1 student10[2t= SIMUHE|0f M| 7HE| 7|-at &S HoTiCt

v 2y A BAFE EHUi



2. utoPM 7| =24

SIMLE| OflAl 2

1 studentl = {'&/%: 1000, 0|5 ‘LS, &L AFEH L}

2 print(studentl)

3

L student1[2H4] = '010-1111-2222

5 print(studentl)

6

7 student1[%} 4] = "¥fo| et

8 print(studentl)

9

10 del(student1['®27)

1 print(studentl)

12

13 student] = {8/ 1000, 0|5 ‘LS, &L ‘Yto|pietat, ottt 2000}
4 print(studentl)

15

16 print(student1[2f&4])

17 print(studentl.get('0I&"))

18

19 items = studentlitems()

20 print(items)

L)

ut

[}

.|_
N}

© 1000, 0I&"
© 1000, 0I&"
© 1000, 0I&"
©1000, 0|8
© 2000, 0|8

oFIF: HEES 2

BE I HEE{SE Y, ‘o12k '010-T111-2222'
oI TRO|MBE DY "od2Ek: '010-T111-22227
'o12kay’: '010-1111-2222'

L] e (o] rateign

Old Old Old Old
U e ne
th OF 0F OF

-

1% 12 o e o
TETErETETE

Ot
-
il

dict_items([(Z%1', 2000), (0|2, 'ZBUE"), ('stal, ‘Tto|#THaH)])

v o1~2 7|-d 20| 370 SMUE| S Yot ZHiC.
v 4~5%H SIMUE|O| 2R 7|-3t &S F7H0t0] S2eT

v 7~8Y O 7|19 S wtopTtatE oL SIMUHEIS ST



VIO~ Sate] 71-3t MS AMKISLT ElALR|S Aot

VI3~ SIMLIEIS CHA| AYAIOHTE ZEE o 7|9] HS OpX|a) 29! 2000
EER=TET

V167 SIMLE(2) 2ol Motod SIME| BS BEDiC,

v 19~20%  SMUE|Y BE 7|2 A4S siitie] S0

- HE

ME(set)= 712t 20t 52 SHMUE|Y S+t GEOICH SMUHEY 7]=

MIE ofjAl
1 mySetl = {1, 2, 5, 3, 3, 4}
2 print(mySet1)
3
4 mySetl = {1, 2, 5, 4, 5}
5 mySet2 = {4, 5, 6, 7}
6
7 print(mySetl & mySet2)
8 print(mySetlintersection(mySet2))
9

10 print(mySetl | mySet2)
1 print(mySetl.union(mySet2))

13 print(mySetl - mySet2)
4 print(mySetl.difference(mySet2))

16 print(mySetl ~ mySet2)
17 print(mySetl.symmetric_difference(mySet2))
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i)

K

{1,235 4}

{4, 5}

{4, 5}

{1,235 45,67}

{1,235 45,67}

{1, 2,3}

{1, 2,3}

{1,2,3 6,7}

{1,2,3 6,7}

ol MIAH
mySet], mySet22ts F Al

3

5
mf!
r
Kto

v 12t

v 458
v 7~8%

v 16~17H

g

=4
ok

(* )Lt

=3
ok

7tSotct.

=
=



2%, ufoj 7|

X FH

T

ZXHE 0fAl

1 ss = "Xt xR UAE|E”
2 print(ss[0])
3 print(ss[1:4])
L
5 ss = "NOM" + " A"
6 print(ss)
7
8 ss = "UOIM" 3
9 print(ss)
10
il ss = 'Vt0|"M abc’
12 print(len(ss))
13
4 ss = YOI AR = ZUSLICH 25 & UO|MS Aol
15 print(ss.count('¥t’))
16 print(ss.find( &%)
17 print(ss.index("Zt0[’A"))
18
19 ss = "OtLEEA"
20 print(ss.split(*))
21
22 ss = 'I'join([Python', 'Gal0[, ‘25, ‘&)
23 print(ss)
24
25 before = ['2022, 12/, '31]
26 after = list(map(int, before))
27 print(after)
5= 73
Xt
23x

utol x|l
Zfo|Muto| Mol

7
2
L




0
[otLE, S, A
Python! GAlo[| 2515

[2022, 12, 31]

v 1~2%H X ssS X2 T} LUEEL 2 x7|240t0] EXHAEL 0HRY

S~6%  F 2Xus

/ T = = — =20 =

v g~9u UIO|M ZXIAUS M|t 2= 010] 5 ss0f| TEFOEL EE0

v 11~12% ZXtY # ssE A2 UEFSt0] EXEL] U0|E Z20HTt,

v 15 ZXHE ssOflA ‘Tt 7t LE2 JHSE M0 E=30tct

v 16%H EXH ssOflM ‘Z2F° 2XHU0| HSL 2 SEoH= QXS it

v 17 ZXHE ssOflA ‘Ito|M* EEXIE0| HBLZ STOHE QXIS EHTICE

v 19~20  EXA ssE ZE2())0Z 22010 ZAER BRI Z2A0IC}

v 22~23%  E|AELRASE LZE(!) FEXIZ ZYOI0 ot 2XIEE 2S04
ETC}

v 25~278  EXtU=z ME Z|AE beforl| U RAE MLWWOE HETI0] AMER
2|AE after0f] X{Zot0] ZZ0Ct
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X oflAl

tuplel = (10, 20, 30)
print(tuplel)

tuplel = (10, 20, 30, 40)
print(tuplel(0]) # 10
print(tuplell1] + tuplel[2]) # 50

print(tuplel(1:3]) # (20, 30)
print(tuplel:2]) # (10, 20)
10 print(tuplel:]) # (10, 20, 30, 40)

NV O NONUTF NN —

12 tuple2 = (A, 'B’)
13 print(tuplel + tuple2) # (10, 20, 30, 40, 'A’", 'B’)
4 print(tuple2 * 3) # (A, 'B, A", 'B,'A’, 'B)

16 myTuple = (10, 20, 30)

17 myList = list(myTuple)

18 myList.append(4+0)

19 myTuple = tuple(myList)

20 print(myTuple) # (10, 20, 30, 40)




A

F

I=I

2

ol 7| ==

g2 U

(10, 20, 30)

10

50

(20, 30)

(10, 20)

(10, 20, 30, 40)

(10, 20, 30, 40, 'A’, 'B))
(A, B, A", 'B, A, 'B)
(10, 20, 30, 40)

v o1~ tuplel0|2t= 0|12 FES Walotd S0

v 4~5H tuple1®] A2 TH™2JotLL 2t FES| QAL US ZTICL

v 6 tuple12] 181 QI A QF 284 QITHA O UtS LTt UtS E=I0HCt

v 8~10H 4 RELY UHAS SEt0|Aot0] RAS ST

v 12~13%H tuple22t= 0|22 FES Y20t tupleldt tuple22| 2AE OTt
242 ZzioiC)

vy tuple2E M| ® Ht=0F 33 Z=2I0tC}

v 16~208  myTupleOl2t= 0|52 FES HNT 5 2AER

KZOCt myListS OFX|2 Q1A 0 40

FEE HEOI0 mytuplrofl Xz

BAZ010§ myListofl

7, OIS CHAl
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A= HAMXFER

= CHE Xt a=3 "+ 32 aofl CHY

+ C{ot7) a=5+3 52t 35 Hgh US aofl CHY

- t7| 0=5-3 52f 35 1 US alfl CHY

* =017] a=5%3 52 35 Z2 US a0l CHY

/ L7 a=5/3 55 392 LhE UZ alil CHY

/1 LER71(5%) a=5//3 58 322 Lt 7 23S B2 US ool THY
% Lioix] 2 a=5%3 58 322 LbE Z LtHX] US alfl CHY
** S [ a=5%*3 58] SMIEE aofl CHY

3-1. Ats QAL AR Of

1 a=4
2 b=3

3 print(a+b, a-b, a*b, a/b, a//b, a%b

, axx*h)

g2 U

7112 1.33333333353333335 11 64
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{ 3

3-2. CHY ALEXt ALZ Off

1 a=5

2 a+=3

3 print(a) # £%: 8
4

5 a=5

6 a*=3

7 print(a) # £%:15
8

9 a=5

10 al=3

1 print(a) # £ 1.6666666666666667
12

13 a=5

4 all=3

15 print(a) # £%:1
16

17 a=5

18 a%=3

19 print(a) # £%: 2
20

21 a=5

22 a *¥*= 3

23 print(a) # £%:125

5% Ut

8

15
1.6666666666666667
1

2

125
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2%, ufoj 7|
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& True

(] b =
a I: 747: False

Zet

ZX| 4Lt

2 01 1
> act, RI1Z0| 301 &
< At QIZo| oot &
>= | 3k mo | 2Zo 3Ltz &
= | =z | 2Zo| @A vow A

3-3. A|IH]L BLKE OfjA|

e

1 a, b=
2 print(

10, 20

a==b,al=b,a>b,a<b, a> b, a<=b)

False True False True False True
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tol 71

bt

o 0%

and aand b a2t b7t 25 oI F
or aorb a E= b & ofLiztE &0l &
not not a aZt &ol21 M7, 7o &
HIE =2| FLAXHER
& a&b A%t b2 HIE AND
I alb A%} b2 HIE OR
~ a’b A2t BS| H|E XOR
. ~ a2l HIE NOT
K« a<<1 a8l HEE 2IZOZ H|E AZE
>> a> 1 0l HIEE QEZOZ MH|E AZE
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HIE =2] ALXIS] oAl

- H|E AND ot
101
& 1011
1001

H|E CHQ|2 AND QIALS BHCH S 71O H|E Z5 10|91 1S HSHOiC}

* HIE OR 24t
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By
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rz
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7HS| BHIZ Z OfLf2t= 10| 15 HHAotCh
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HIE =2] ALXIS] oAl

- H|Z XOR %4t
101
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0110
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THRZ XOR LS OO = JHE HIEVZE MZ CHET 13 ROt

* H|E NOT 4t

~ 1101
0010
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HIE =2] ALXIS] oAl

* H|E Left Shift 244f

1101 << 1 — 11010

HIZ THRIZ Left Shift Afts TR 218 OfAl= 2IZSZ 1bittE O|STHCt

L
rx
1>
re
S
o
>
3
1>
Hl
oy
i=]
[
Hu
L_IJ
/\
/\
1
N
o~
i=]
rin
n

- H|E Right Shift 24t

o
—
—
o

1101 >> 1

H|E 2|2 Right Shift A2 BHCH 219f OfAl= QE2Z 02 1hitBt2 0| it

0|2 11012 &T+2 130|122 13 >> 1= 60| €Lt



27t UjoM 7| X2
3-4. =2| HAX} oA
1 a = True
2 b = False
3
4 print(a and b)
5 print(a or b)
6 print(not a)
=3 1N
False
True
False
v’ 4ol a2}l b7t 25 True?t OtL|7| CTHZE0{| FalseS E=2THCL
v 5 a2t b 2 & a7t Truel|7| THZ0]| TrueE &V}
v 6 aZt TrueO|7| THZ0| BtCH 20! FalseS ZPHCE
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X FH
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3-5. =2| YLKt oAl

a = 0b1101
b = 0b1010

print(bin(a << 1))
print(bin(a > 1))

D0 0~NOUlF£FWN —
o)
3
3
=3

5= 1
0b1001
Ob1Mm
0bT10
-0b1110
0b11010
0bT10
v o 1~2% a=13, b=102] 0|+ IS CHYLHCE
v oy a2t b2f HIE =2| AND At 3tS =20t
v 5 a2t b2 HIE =2| OR W4 S S
v 6 a2t b2| H|E =2| XOR Y4t U3 =Y.
v T a2l NOT §2H(22] E%) US S0t
v oW oS YIZOZ HIE A|ZE O US FHCL

v 10 us REZC

bl
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print(”
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rain = True

it rain:
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L4-1. if-else®

AT
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g2 B
A2 M4t
v T HI7k Q= AEO|ta 7HEOI0] rain=True® MUY
v 2~3Y 2rof H|7t 20Ot R4S W72 7F S rain=True0|7| THZ0]|
oY ZUZ0| ZHECt
v 4~5% HI7t 2X| Q=Ch, “SALS W7IX| Lot2t" 7t ZHECE rain=True0|7|
mf=0fl o] £8 TE= HUEX| pr=Ct

7{A
if 224 : et
A 21
else: =t
AN 242
A EEHA AR EH 2

if-else =2 @A =ME
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a2, Mdolls F 7HX[S U e 2= 0| EX| Y= A7t Bt oS S0

|l
Il
8
O

0 oj¢o|2! A 80 ol¢o|Z! B, 70 o&ol C, 607

oj&fo|2i D, 1 2| ot ™2 F= ZFOHOF oHof ot=0, ‘elif & ASOHM OHE 7|52
UL = ULt
4-2. if-elif-elseE
1 score = 85 # OfA| E=
2
3 if score >= 90:
L grade = A’
5 elif score >= 80:
6 grade = B’
7 elif score >= 70:
8 grade = 'C
9 elif score >= 60:
10 grade = D’
1 else:
12 grade = F
13
4 print(f" &= {score}, &7 {grade}”)
z= U2t
M 85 9™ B

v 1ol score 0] M-S YLD

v 3 KA iFZ0M score?t 907 O|AQIX|E AT, &I AR ‘A’
SHEFOLL, T HALS ZETHCE

v 5~10% N EIRH Z20| 70| elif20| =Xt o2 MUMEILE score?t 80T
ojaol H B, 707 O|AFQ! B2 C, 607 0|AfQ! AR DE LEHHCE
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>>> test_list = ['one', 'two', 'three']
>>> for i in test_list:

print(i)
one
two
three
MU0 for=

[one’, two', ‘three] E|AES A HIR{ RAQl 'one'0] MX{ i Bi0f| CHYE T

print(i) =25 YL CFS0l F+ H% 22 two?t i B01] CHYUE F print(i)

=
=
S WOt E|AES] OpX|2F R A7HX| O]F BHSTHCH

[ —

>>>a = [(1,2), (3,4), (5,6)]
>>> for (first, last) in a:
print(first + last)
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for=22] 7HE0]| CHOH ZOIEQOL], 0|5 S 3¢ oMSS AHELS ofxf.

4-3. for2S 2 FLCH OHE7|
1 for i in range(T, 10):
2 for j in range(1, 10):
3 print(i, "x", j, "=", i * j)
b print("-" % 15)
&= uat
Tx1=1
1x2=2
1x3=3
ITx4 =4
1x5=5
I1x6=6
1x7=7
1x8=8
1x92=9
2x1=2
2x2=4
(B2
9x5=45
9 x 6 =54
9x7 =63
9x8=72
9 x 9 =281
v o1 1926 97HX|8] =XHE Aol =Xt~e 2 g4 jof| ThEtoto Hh=0tCt
v 2ul 15E] 97HX|8] XIS Mol =X e 2 B jof| THEfotn] HhETto
v 3 i7t 120 A2 o, jZ 15 97X Foi=ECH12] &4, i7t 28!

A20l% JE 19E 97HX] SOHECE 03 7t 92 Ti7Hx] eh=etct.

v oy 1 PR ES 2RO} QJof Uoj) ool = 2XIAS STV,
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=43

4-4. while222 15 97tX| C{o}7|

=0

total

=9:

while i €

total +
i+

", total)

print("1RE 97FX| CgF 2t

1

Y

N

]
mr

KHl

1B 97FX] B2k 2 45

i

A
e

E]

H

3

o]
=

EYUS MY total B35 0, 0FH 971X XML 2 24|
12 &7|2tph,

v 1~20

POt X i U= totaldil GO |
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breakt continuett?

TtO|MO{ M break®t continue= EHE=3S M(0{ot= Ol AHEE= F 7Hx] 52¢

—

7|9/ E0|Ct. 0|52 BF=E LHOIM A &S 8 40t= Ol =25 =L breaks

—_o —_

HEES T Z=EA7I= Ol Ar2E0, continues WX{ Bt=3 HHTL CH2
Ht=E0 2 017t BiC} BHE L for, while
= 15
4+— ‘.
h 1 -l
break

HIEE LHOJIM breokS DhLpDd i

—> [

HO

0 ZAl ZREI W= C1S0f s

\
break A2 OjjAl
1 count = 0
2 while True:
3 print ("HEEE WM HASYLICH "scount)
L if count == 5
5 break
6 count +=
v 1g~ 20l count BiE 002 x7(2t0tl] T F=Z S A|ZPHCE,
v’ 3ul U count US ZEUTH FXIAUS ST,
v Yol count 10| 52 2O ™M preak=0l 2o} BtE=0| Z2ECL
v

S5 CtE #=2 2 Hoi7t7| ol count 8825 1 S7HAIZICEH
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continue

i

HtE2 &= LHOIA continue

= (08
continue

print(i)

for i in range(T, 11):
ifi% 21

continue A2 OfA]

mr

Ki

Ho{7tA| BCE. O] A YWY print(i)=2= MUWEX| =Lt

fore 22 15E 107tX| grE0tC}
Z40! B2 continue?t AHE|0]

N+ 0 ®~

v 2~3H

v e
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o4 B4~ (Global Variable)

Z2OF TN Ao E2 7ttt xS TR

x| B44~(Local Variable)

YLt S5 LI MU ofF Lt =5 M H2 7ts

2HOHCE
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a=1

a7t #X| &4 10iM 2tk

— 42 b7t #
a7} BX| &4 2014 RECH,
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a=20 |« 5
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print(a)
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x|oy4 ot Hodnis
1 Hit o MU 2R H##
2 def funcl():
3 a=10 # x| t#H=
L global b
5 b = "global variable”
6 print("func1()0iIM a 2t %d” % a)
7
8 def func2():
9 print("func2()0llM a &t %d” % a)
10 print("func2()0liM b 2t %s” % b)
1
12 #Hi T He MU BE ##
13 a=20 # T H
4
15 ## o2 TE B2 #Hit
16 funcl()
17 func2()
&= uat

funcl()0fIA a 2510
func2()0flA a 2t 20
func2()0IM b 2 global variable

v 2~6%H funcl() &5 Tootil g LHOJMEE ALS 745 T XY 5 o E
MQUIDIC global 7|HEE AtE0HM & YFOME M2 7HSTH
T B pE Mol ZCE 13| A TP o7t MU K| 2E
SN X|QHE oF MO0 X|AQ#H o U0 ZHELCE

v 8~10% ™ B qff b 30| E2ECE

v 138 T B oF MUDICL O] = S LHRAIME ™E2 7HSOtTt

v 16~17¢H 2I0flM MATE funcl(), func2() &S T ETHCL
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v 1~2% sub2t= O|F2] a2t bE OH7HHSZ Bh= S S ™o BTt B7t
SEE|M a-b U0| BHECH
v 4 sub B+ ZEOMN 7|E Q12 b=Y, =28 TEICL 0| mf
7I1HE Q2 =M= X|7|X| 4Ot ECh S 2E A BHE U2
B4 result0]l MZHEIC
v 5t B2 result?] US S0
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0i2{ 7HS] U= UE We U
1 def add many(*args) :
2 result = 0
3 for i in args:
U result = result + 1
5 return result
6
7 result = add many(1,2,3,4,5)
8 print (result)
£ 13t
15
v 1~2uH *argsS OH7HHSZ 2= add_many E+S ™YL *argse 7HH
OH7HEA~2, 042 7H2| QI8 S &+ UCL TEE U522 73
HEHZ args0fl XZHELCE.
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v T add_many &5 2 E0tUM Q152 1, 2, 3, 4, 55 TEUH
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1 def print kwargs (**kwargs) :

2 print (kwargs)

3

18 print kwargs (name='Gildong', age=20)
&= 1t

{'name" 'Gildong, 'age” 20}
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*xkwargse 7t 7|2/ E D72 7140 AF2 310| 0421 7H2|
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1 try:
2 result =10/ 0
3 except ZeroDivisionError:
4 print("0S2 LtE & giCh")
5 else:
6 print("LET M0l ¥ Moz FUEIRSLICL")
7 finally:
8 print("0{|2] X2 2tZ2.")
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3-1. GIo|E| 22

1 study.append (None)

2 | for M RIX| in range (ORX|T X, X8 {UXl, -1):
3 studv @M X[ = studviE™ X - 1]

4 studv['c"_ﬂH fIX[ - 11 = None

5 study [X d ?|X|l] = student
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olHofl= HIoE{7t M E|AES SV FEOM AME= RS YLt EE5
Ofxf. 0h20|7t ALAOIM SEQHTHY MH E[AZ0|M OH20|S ATMIOH 010
UICh ojml, S2F FE0i| 1|2 otR0|E ANt S2F FE2f 74| BI0] A =7
TH=0il O H0f| = S37HX| EHAIS 74X HIOIEHS ATX|oHOF 2HLY.

1. GIoEf &7

2. HIOIHE ArHM[otal H|Of Y= ZHY Fofl U= CIO[EE Y22 22t F2

3. W7 A



CiolE AFH|

= N

200= 150=

MHA

Mr -0

ore

o
—_

200= 150=

A

x| M2

200= 150=

rg
MHA
MHA

o

ML

0 1
STAl (! ZF ATl

x| N

200= 150=

rl:l
A
BN

o
MI
MI

0 1



CiolE AFH|

CIOIE AMIS SfAt 2= HEHZ LIEFLHY Ch= b 2ot

r

3-2. HIo|E| AFH|

del (study [X]@ #IX|71)

1 studv X[ 2/X[1=None

2 | for ®M RIX in range (X[ {X| + 1, OFX|S} X[ + 1):
3 studv [ fIX| - 11 = study [ fIA

4 studv @XM X1 = None
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def add data(student)
study.append (None)
SLen = len(study)
study[SLen - 1] = student
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1 Study — nxlon HA‘IOH vvljl_l_;':_n,nA-l_ﬁ_:_n,ng_?_n]
2
3 def insert data(position, student)
I8 if position < 0 or position > len (study) :
5 print ("HIO|HE HYY HYIE HOIRSLICH.
6 return
7
8 study.append (None)
9 SLen = len (study)
10 for i in range(SLen - 1, position, -1):
1 study[i] = study[i - 1]
12 study[i - 1] = None
13 study|[position] = student
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3-5. CllojE ApH|

1 | study = ("X, NG, nBIEY WA E Y QIR

2

3 def delete data(position)

T8 if position < 0 or position > len(study) :
5 print ("HOIHE AfNE YRS =HO{HSLICH »
6 return

7

8 study[position] = None

9 SLen = len (study)

10 for i in range(position + 1, SLen):

1 study[i - 1] = studyl[i]

12 study[i] = None

13 del (study[SLen - 1])
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study = []

select = -1

if name == " main "
while (select != 4):

select = int (input ("MESIMR (1:F7}F, 2: &€,
3:MA, 4:FBE)-->m))
if (select == 1):
data = input ("F7t& GO|E{-->m)

10
1
12
13
4
15
16
17
18
19
20
21
22
25
24
25
26

add data (data)
print (study)

elif (select == 2):
pos = int (input ("
data = input ("F7}

insert data (pos,
print (study)

elif (select == 3):
pos = int (input (
delete data (pos)
print (study)

elif (select == 4):
print (study)
exit

else:
print ("1~4 & OfLt
continue
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A = 2
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e ¥H 2AES MNOE ZES INOZ0 UM O E (Head)
[oF |

2AXH(Current), OIT!(Pre)0il CHO{ 7Hefob7| AMRESLICE Head= Taf A 1R
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3-7. S& o1l B|AE WA

1 Class Node ()

2 def init (self):

3 self.data = None

4 self.link = None

5

6 memory = []

7 head, current, pre = None, None, None

8

9 dataarray = ["K| ", n A g, nBIFE v AT

10

1 if name == " main "

12 node = Node ()

13 node.data = dataarray[0]

1IL3 head = node

15 memory.append (node)

16

17 for data in dataarray([l:]

18 pre = node

19 node = Node ()

20 node.data = data

21 pre.link node

22 memory.append (node)
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pre current
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3-8. CHE U B|AE L M9
1 def insertNode (findData, insertData)
2 global memory, head, current, pre
3
4 if head.data == findData
5 node = Node ()
6 node.data = insertData
7 node.link = head
8 head = node
9 return
10
1 current = head
12 while current.link != None
13 pre = current
4 current = current.link
15 if current.data == findData
16 node = Node ()
17 node.data = insertData
18 node.link = current
19 pre.link = node
20 return
21 node Node ()
22 node.data = insertData
23 current.link = node
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LEE Mot MUY HIOIEE J0FA 7|1E head=E0f 23 A ZotL
head?t SHE =E S 7}2|7|A| CtCL

v N~20% : head =EE currentZ X|Zot1 21371 L off 7tX| EH=2 0t}
preZ currentZ X|H0II current= ChE =EZ HIRELCE curren’r.O,I
HIOIE{7t #= CIO[EErM 2l L ES Mot MAUS HO|EE HoiF
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ool B ¥Z E[AZ0M LES AN|Ots 20| CHOHM LUOtE =S Ofxt.

— od
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21t L2 the 994 E|AE0 M X|IRE AMN|ot= AEHS JDE{OE X S OfXL
1. current=EZ head=EZ X|H™
head
NN = 2 SIS | Q= P ME
current
2. head=EE head=E7} 718|17|H LEZ HIH
x| Pl ME o LS M ME
current head
3. current=E AMK|
X Pl M2 o LS M ME
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current heod
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OFEZIX 2 CtEd 22 S A8 E|AENM 2IFEOIE ANt AES
ADHOHE RS OfXt,
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— X2 o R = » oE » ME
1. currentE head=EZ X|Z0tL 2IZ0| QIX] 2HOl
head
— 2 o R = » 2= » ME
current
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1 def deleteNode (deleteData)
2 global memory, head, current, pre
3
T8 if head.data == deleteData
5 current = head
6 head = head.link
7 del (current)
8 return
9
10 current = head
n while current.link != None
12 pre = current
13 current = current.link
4 if current.data == deleteData
15 pre.link = current.link
16 del (current)
17 return
vV 1 LES Aot B4 E M)

v 4~88H : head® C|O|E{7} AFM|& CO|E{Q! HL current?t headE 7}2|7|E & ot

head= head? 2!37} 7t8|7|= REZ AT 5| current REES AMK|THC

Il

v 10~17% : current?t headS 7I2|7|=2 Ot1 currentl 237t B of 7HX|
HHEDICE preS currentE 7t2|7|EF Ot1 current= Ch2 =EZ 0|STHCH
current=E2] H|0|E{7} AX|Z HIO|HEIH prel] 213 E currentl] 237t 7tE7|=

L2 HABL currentS AMY|PHCE
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e Az glE|, Fod ditHo| o H|ofct CfPE G QI3 E|AE = Ofx|ef
LE7X| HEE it =230 Z2&|7| THZ0f CHA| EEoe{ A xRy

L= ESE CHAl AIZoHOf ot EHH, 2 92 B|AE = ORX|S = E7F CHA] 3 R

EE 7te1717] THE0| AIS0HM BEE0] 7Hs Ot

ME

A
40
v
Rk
E
v
=
A

y

Y 1 BAEY BS LES MAOHD MY, ARotE Hals UM T U
BAEQ} OHS QALOIY| THZOH O[of CHE: MTES A2rolD Y M1 2AES
ToOH HES OpCH CHRF B 91N 2AES] P ORXD =7 A wA
=5 7121740} 0}7] THZ 0]l O] S0l R2IOHM T} B,



T 2AZS MAHE BES DAl HEE ot

~

Class Node ()
def init (self):
self.data = None
self.link = None

memory = []

head, current, pre = None, None, None
dataarray — [nxl_?_n’nA—ijS_n,nlaZ':_n,nA—iz':_n]
if name == " main "

node = Node ()
node.data = dataarray[0]
head = node

| node.link = head |
memory.append (node)

for data in dataarray[l:]
pre = node
node = Node ()
node.data = data
pre.link = node
|node.link = head |
memory.append (node)




HH HE F|lAE ¥

i

SE LS

v 6~7H : CEE XTI M2 2|2t head, current, preS M0t & 7|BHPHCE

v N4 LEO HOJERt 23S QP LE A

v 9% : BI0t 017 BAES AN CIOJEIS HHI0| XYTOHCY,
v 124169 1 1 LSS AMASED 20| A WA CIOIEIS I SL oY =S

headZ XLt 1SHH|M OHE =E2 B3 S headZ VEOH=L| 0= Xt
S 7tel7l= QER7t =Lt o] F20| B 9 2|A =22 Xto|Fo|Ct.
vV o18~24H A LES preZ X|FOLL Bl LES MMOCH H{E2] HIO[HE

2 ot LEQ| A3 E head LEO|

-

71211 prel] 3 S OHE LE0| 940

AZPHC} 0] F20| T HZ 2|AZ9F9] X0o|-olCt,

MH>



0|0 = EY HZE E|AEL| LEE MYUsle ZES FYo EX = ofiCt.
=ES MO RIS T 912 2|AESL OHS H|ROLX|
N HIRf E S 7t2|7{0f CtCh= oY = 2{o{of BTt
3-11. 3§ 9 Z|AE LE A

1 def insertNode (findData, insertData)

2 global memory, head, current, pre

3

I8 if head.data == findData

5 node = Node ()

6 node.data = insertData

7 node.link = head

8 last = head

9 while last.link != head

10 last = last.link

1 last.link = node

12 head = node

13 return

4

15 current = head

16 |while current.link != head :|

17 pre = current

18 current = current.link

19 if current.data == findData
20 node = Node ()

21 node.data = insertData
22 node.link = current

23 pre.link = node

24 return

25 node = Node ()

26 node.data = insertData

27 current.link = node

28 | node.link = head |
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v 4~13% - head?] GIO[E{7} 2= CIO[E2IY A ES HMotL HIOJHE

H0iE 5l head0fl B3 S WLTIC lostets HEE Y

02
o

0 head&
1217|122 x7|8} SHZE | lastl] 237t head?} OfL! =0+ Ot 7+ M 0| = 8}04

— —_ -

<\
ai
I
N
=
02
-
[
=
=
]
3
—
\o
on
AT
N
0
0]
o
o
i
N
|
N
Ral
(@]
rr
ofn
=)
o
Ral
o
in
n

TH7HX|2t gh= 0t pre?t current = EE 7t2

frm— )

~

FI2 0|SeCt currentl] HIO[E{7t 2= CO[EEHT A LES A0t

HIOIEHE 90{ZE F current=E0]| 2135 910 preleE= OHEF LE=0]

ot

HE
= —

o—

re
11

=
L}

v 25~28% : Otx[2t 7tX| 2= HIO|E{7t USRS TR A LEE Mot
OB E 90{Z %] current=E2] 213 5 oljtt =0

213 E head= =0 QAZATICL,



oW A glAE L9
O|Holl= Y A4 2[AE0| LES ANt ZES £
LEE A0tz W2 Che I B|AER} O H[ROHX]|
N R =5 7t2|7{0F Sk ol =2{oHO0f DT
3-12. 1Y 9 BJAE LE A

1 def deleteNode (deleteData)

2 global memory, head, current, pre

3

T8 if head.data == deleteData

5 current = head

6 head = head.link

7 last = head

8 while last.link != current

9 last = last.link

10 last.link = head

n del (current)

12 return

13

[ current = head

15 while current.link != head

16 pre = current

17 current = current.link

18 if current.data == deleteData
19 pre.link = current.link
20 del (current)

21 return




v 4~12%H : head?] CIO|E{7t A& HIO|E{2IY current?t headS 7127 |22
0t2 headS Ct2 =EZ O|SPHC lost¥iT-E AHZ 2HE0] headE 7tE217|E5
Ot last=E7} OFX|2 =E7} & off 7tX] 0|S¢t & last=E7t headS
7t217|=5 O} current=EE AFK|THC

v 14~21 : current?t headE 7t217|122 current=E2] 237t headS
7t2|71X] ¢t= of 7tX| BEZOtCE preZt current==5 7t2|7|2 current=

CHS = E2Z 0[S0t} current==2] H|O|E{7} A} CJO|E{2I2Y pre=E2]

23 E current=E2]| 213 L ERF HAHGLY current= =S AFN|THCL
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AR (stack) A ZEH UFY =7t

7ba ool Lt

oji
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~
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XHEE A

MZ Lt2fOf DO}

C.BAz
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TH=0fl CHA LER7] 2{0HA
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T
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o
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1>

=o|zH?

m

EH(stack)O|Zt Xt2F x| ot WEfZ, TUMZE(LIFO, Last In First Out)
HIAlO 2 [|O|EHE XME|0t= FZO0|Ct, AEHO{|AM 7tHE LEZ0] AUE CIO[E{ 7t 7+E

o

X AMIECE 0|5 HIROIXI ™AIS &0t 22 o 7t 210 52 HAIE TH

M= R LCt
push pop
AEBHD 7|2 2= _l T_
_ e

* push: AEH0f| HIO|HE &Y — —

3H
* pop: AEHS| HIO[HZS 22

2 =2 <— top
* top: AEHS| 7HE 2/0f U= CiIOlE

1 =Xt

o 7|

AEHO| HIOIHE MY (push)dt= AFOICH =7| AEHE HI|0f R, topl

-12, ARH0| H[0f JUSS LIEHHCH ABMS 2 2X|= 0HFE HH7EX]|

g
rlo

27t 0i74x RUCH

#o|
4g 4g 4g 1
3y 3y 3y
28 28 28
1H 1H 1H
0o 0o <— top 0o #l <— top
H
<— top(EZAgt: 1) <— top

1E7 top& 8t 2 92 0I5 2EH| top HAl0] #ulE 2=i(push)



HIOIEE MUSt7| /00 top2 US 1 57HA7A topl] U2 00| ELCf. 0l MZER

ALO| K]
H e =

o0l E{ 7t
A2 (push) T 2

top 22 0§7i0] 02 7t2|ZIC

ChS2 2, AEHOM HI0OIHE
UGEEHES

1= 7t2|7|3 Rleny, ofg

o0 fop YUK HIOIHE F5

o 7m|

X|of| “=xt"2t= HI0[E{7t RACE pop

FE(pop)ot= A7HOICE pop2 XK top

X|9] CIo[E{S FZCHCh Ot 222 oAIE EAIT 2K top2

<— top

15HA| top $XI2] HIOIE| & F&(pop)

XIS LFEHHCE WX top A

JE0ME “74¥|"2t= o[BS 0N

o= 2Ixof

|x|0.” A}-OIUH:I-

DHCH Of2tM, “=Xt2ks OI0IE7L =5

#a|

ALO]
= e

0]

Tt
HA

At

—_

=t

HIOlE S

ro o

o

00| &3, otz



X|Z7tx| PEl= AEHS| JHEHO| CHOH LUOtEQICE OIM| A5S SO ARY 7|2

Q4AF01 push, popOfl CHOH XV Foiot ApRef S At

7

3717t 57! AE=S] WA} CljojE 37H Y=

1 stack = [None, None, None, None, Nonel
2 top = -1
3
4 | top+=1
5 | stack[top] = "7¥["
6 top += 1
7 | stackltop] = "=*t*
8 top += 1
? | stackltopl = "E="
10
1M | print("--——-- AEH MEH ----- )
12 | for i in range(len(stack)-1, -1, -1):
13 print(stacklil)
z= 2t
----- AEY MEH -----
None
None
EE
=Xt
71¥|
V2% 3707h59 ¥ ASIS ML, ASIO| £7| 2S 12 AVERICH
v 4~9H AEHO| IO|E{E Mo 27-OICt 2 IO[E] & AlOCH top US
1 S7tA7]4L, oHEl 21X[0f| C|O|E S T&THLCY.
v 12~13%H AEHO OIXY MEHE Z2I0HCH AEHS| OH 2J0f| M E{ Of2HZ LHE2{7tod
3 248 ZwC



AEHOJM HIOIE 370 =&

1 stack = ["71¥]", "=X}", "BZ", None, Nonel
2 | top=2

3

4 print("----- AR AT e==== ")

S for i in range(len(stack)-1, -1, -1):
6 print(stacklil)

7

8 R s )

9

10 | data = stackltop]

11 stackltop] = None

12 top -=

13 | print("pop -->", data)

4

15 | data = stackltop]

16 | stackltop] = None

17 | top =

18 | print("pop -->", data)

19

20 | data = stackltop]

21 | stack[top] = None

22 | top -=

25 | print("pop -->", data)
24

PSSl print(-------------------—- )

26 | print(*--—-- AEH MEH ----- ")

27 | foriin range(len(stack)-1, -1, -1):
28 print(stacklil)




pop > B2
pop --> =Xt
pop --> 7{¥|

v 1~2 7|Z0]| CIOIE{7t Y=E ABNS AIOLL], AEBHS BXH top US 22

YL, Ol Ofx|9f H|O|E{7t 281 21HIA0f QS S LIEFHCH

o

> nx

v 5~6t EXO| OH O|0f| MEE] OFHE LH2{7tnd ASHO| IXH ALEHS Z2ivict
v 10~23%  ASH0M CIOJEIS X250k 20|t S top 9IXI2| HIOJE]
ot04 #12 datalil HIZEH 5|, XY top QXIS NoneoZ
OHTh topQl US 1 LAAZIT “pop —->"2 S| ZSE CloJEIS

Ct.

4%
ox
T

[> ™ nx
i

v’ 27~28% EHO) oH 2|0{|MFE| Of2HZ LH247to{ ARHS| oAXY MEHS E=I0HCH.



R AEH

~

)

X 2715 ARHS| 7|2MOl £ MG MZOR Fuie) Lo/t OfF| XA DES

S0 push(), pop(), AEHO| & R=X| 2QI0t= isStackFull(), AEHO| HI=X]
2018H= isStackEmpty(), AEHS| top0fl Qe US OGS peek() LS

HiS/E 25 oLt

Ao 3| 22

1 def isStackFull(): # AEHO| 2 FH=X| 2tolot= ot
2 global SIZE, stack, top

3 if (top >= SIZE - 1):

L return True

5 else:

6 return False

7

8 | def isStackEmpty(): # AEH0| HIQ=X| ZOlot= g
9 global SIZE, stack, top

10 if (top == -1):

1 return True

12 else:

13 return False

4

15 | def push(data): # AEHO{| HIO|EE MAUTH= T
16 global SIZE, stack, top

17 if isStackFull():

18 print("AR40| 2 FHSLICE")

19 return

20 top +=1

21 stackltop] = data

22

23 | def pop(): # AEHOIM HIOIHE F&0t= g
24 global SIZE, stack, top

25 if isStackEmpty():

26 print("AEH0| H|QASLICE")

27 return None

28 data = stackltop]

29 stack[top] = None

30 top =1

31 return data

32




33
34
35
36
37
38
39
40
41
42
43
Ly
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67

def peek(): # AEH0{|AM top 2IX|2| HIOHE &HQlo}
global SIZE, stack, top
if isStackEmpty():
print(" A0 HIASLICE")
return None
return stackltop]

F|I'

A | ==
# 780—:’. tn'j'r ﬁ?_'l T

SIZE = int(input("A& 37|15 UTIMR ==> "))
stack = [None for _ in range(SIZE)]

top = -1

# o ZE 2E

if __name__ =="__main__

select = input("MYU(1)/F=Z(E)/ZH!

while (select 1= X" and select I= "x'):

if select == I' or select == "i:
data = input("YUZY CIOJE] ==> ")
push(data)
print("AEY MEH : ", stack)

elif select == 'E’ or select == 'e"
data = pop()
print("F&& HI0JE ==> ",
print("AEY MEH : ", stack)

elif select ==

'V’ or select == 'v"
data = peek()
print("Z2E HIoJE ==> ",
print("AEH AEH : ", stack)
else:
print("2=i0] Z

data)

data)

28

1

(V)IEZ(X) & BtLEE ME ==> )

select = input("&4eU()/F=E(E)/E2N(V)/EE(X) & UiLIE ME ==> ")

print("Z212 ZE1")




v 1~6%

v 8~13%Y

v 15~2TH

v 23~31H

v 33~38%

v 45~67%

AEHQ| & AH=X| 2h0Iot= oha~0|Ct, T B SIZE, stack, TOP=2
At26t0{ TOPO| SIZE-1£LCt 3 7{L} Zro01 AEHQ| 2k Abrp) ZHEHSED)

TrueS HHATICH JJX| Q40 FalseS HHBICH

AEHO| HIQIEX] ZHQlots 20|01 H3 SIZE, stack, T
AtE0toq topO| -10[2 AEHO| HIQICHY EHEHOLL TrueS BHZQHCY.
X 240t FalseE HHZQICE

& SIZE, stack, TOPZ AtS0t04

isStackFull() &S 2010 ASHO| ZF FH=X| ZFQIota 2 JrHld

r
J
e

HIAIXIE &0t Z2 T JYX| Q4T top2 1 E7HAI712L topl
2UX[0f| HIOIE{ S AUTHCY,

HI0|E{E F&0t= Y0|Ch T 8 S|ZE, stack, TOP2
At20t0] isStackEmpty() B+E S ZE010{ AEHO| H|IE=X| 2H010t )
HIQACHH O|AIX|S Z230t3 None3 BHZOHCH J23X| Q4CHA top
2Ix|e] HIOIEE 815 datalfl X{Z0t, topl] HIO|E{E Nonel2 2
Ao topll US 1 LA F HIO|E S BHATHTE,

AEBHOIM top 2IXI2] TIO|HE 2iot= ghr0|Ct T M SIZE,
stack, TOPS At20t0q isStackEmpty() &5 2 %00 AEHO|
HIA=X| 2210t HIRCH HIAX|E &2 F Nonea HHEDICH
J=RAX] QICHH top SIXIS] TIOIEE BHADICE

Q! ZE FE0|CL whileES AFE010] AFZXI7E X E= X' S
U3 oi7tx| HhFTHCE ARZXI7E T B T E U0 B HI0|EE

0l29diQ} AEHOY| AMOIBI ] AEHO| AFEHE ZH0ICH AIRXI7L 'E E=
o]

‘'S QTP 1Y A0 004 FE0 US oD Ao
[e)



H(queue) L X2 XtEHO| Tt Cf ZtHoZ EES X|0f SWO| 7t BT X
SO0{2F XtEI0| X LIRE T & TP} (MYUME)

o
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oty |
=T

XHE A e B Xt C
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rm
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+7?

GEfZE, MOUMZ(FIFO, First In First Out)

re
e

F(stack)0ZF Xt2FZYY
WAOZ HOIHE ME[Ot= S ZO0ICh FoIM 7t =X MYUE CIoIE7H 7HE
X AMELE 0| BRI S 7152 E1Y & UCh AWS0| &=

—

M
MM 7ICEE[CE2E 2 25 M 20| B ME|AS 2= RWaf ST JE|olCt

AEHD| 7|2

— T -
deQueue == == enQueue
* enQueue: 70 HOJEE &Y &= e
* deQueue: 'ﬁ'-ofl E'HOIE-I% —T—% fr;nt re:ar
(oa2l) (m2])
e front: T = HIO|E 5 X HX{ H|O|E
* rear: X{Z& HIO|E] & OFX|2f O|O[E
Fl g
o N T A A
—1 0 1 2 3 4
t
front
rear
= I
rearE $t 7t
2EZO2 0l -1 0 1 2 3 4
frlnt I
rear wee rear
2THA| | s} | | | | |
rear $IXI0 BtAHE
224(enQueue) =1 0 1 2 3 4

t

front rear



W ASH/F
@

Mxy, 2| 3212 F0 HIo|EE At2l(enQueue)BtE= A™O|Ct, x7| F= H|0] Q11
front2t rear= -12 7t2|7|22 QUCH GO MU= 2|0 rearE 1 S7HAI7|H
rear= OY1X{ QIHIAZ 712|7|A ECt rear2 2|X[0f C{O|E{S AtQIvtCE 2|9]

OIAIO{ M= “REAL"S AT,

&7 o7
- -
15| I st | a2t | | | |
rears §t 2t
QEZoz ol -1 0 1 2 3 4
front === front rear
2¢HA| s (3 | | 22 | | | |
rear YX[0 SALS
22 (enQueue) -1 0 1 2 3 4

—

front  rear

2! 7-6 FOiIM HIO|EE FE5k= 2Hd

k2o 2, ¢ 2212 A0IM OIOIHE FZ(dequeuer)dt= AHOICE X7] AOl=
“GRAPRE “SEP7F U0, fronte= -181 QIEHIA | reare= 181 QIHIAZ 71E(7|1L
QICH HIOIE £ZES 2o frontS 1 S7HAZIH fronts 081 QIIAZS 712|177
=Lt front7t 7tE17I= XS] HIOIHE FECICH ¢ OA0 M= “ZfAL”

FEOHA =k

i



X|=7tx| 2El= #8 7HZ0i| CHoi 2ot

enQueue, deQueueli| CHO{ 27T o461 20

LTt Ol

AES S0f 79 712 o

AtZol ZAICt

r

3717} SZH! 72| ‘W2t HiolE 370 Y=

1 queue = [None, None, None, None, None]

2 front = rear = -1

3

A rear += 1

5 | queuelrear] = "ZtAL"

6

7 rear += |

8 | queuelrear] = "&2}"

9

10 | rear +=1

1 | queuelrear] = "2%"

12

13 | print("----- + SEf - ")

| print([EZ]1<-,end ="")

15 | foriin range(0, len(queue), 1):

16 print(queuelil, end = ")

17 | print(<- [&42])

z= uat

----- 7 ME{ ----- [EF] <- &AL 2t 8 None None <- [¢7]
v 1~20H 37|74 52! 81 FE MO frontt rears -12 AT,
VU5  rearS 1 Z7HA7 O QIS AG] SIS AQIBHCH
v 7~8H rears 1 57HA74 181 2= A0 “E2t"S MYLHCt
v 10~ rearS 1 &7HA171 2% QIEA Q| “28"3 UUCHCE
v 13~17H HIOJE S Xt2CHE MUTH 5 7S MEHE ZZHTHCt



70liM HIolE 370 ==

NO 00O NONUl FWUWN —

W CNNNDNNNNNDN N — —_ - — —

queue = ["ZHAL", "EEL", "E8", None, None]
front = -1
rear = 2

print("----- 7 ME{ - ")

print([E7]<- ", end="")

for i in range(0, len(queue), 1):
print(queuelil, end="")

print(<- [21])

e )

front +=1

data = queuelfront]
queuelfront] = None
print('deQueue --> ', data)

front +=1

data = queuelfront]
queuelfront] = None
print('deQueue --> ', data)

front +=1

data = queuelfront]
queuelfront] = None
print('deQueue --> ', data)

print("----- 7 AMEH ----- ")

print([E7]<- ', end="")

for i in range(0, len(queue), 1):
print(queuelil, end="")

print(<- [2])




+ MEH

deQueue --> BAL
deQueue --> &2t
deQueue —-> =

+ MEH

[Z3]1 <- None None None None None <- [23]

v 1~3% AE X7|80t, frontlt rear?] U2 A™THCL

v 5~10% WX 72| MEHE Z=230HCt

v 12~15% front2] U= 1 E7HAZICE F A Hry BAE 7t2(7(A €Lt
front 21X12] HIOIHE data ¥0fl METICE HXY front= 00|22
queue[0]2] Q! “ZfA' 7} datalfl MEELCE 32|12 FET H|0[E{2
91%|2! queuel0]S None2 2 MZOtL, F=ZP H0|E{S SZUiCE

v 17~20%  front2] US 1 E7HAZICL 72 F W 2A S 7t2|7|A| ECt
front 1X[2] HIOIE{E data #5-0fl MITTECE XY front= 10|22
queuel118] U2 “ES2t"7t datadfl MEELCE 2|11 =7 O|0|E{2
91%x|2! queuell]E Nonel2 2 MFOLY FETVHH|O[ES 2Pt

v 22~25%  frontS US 1 S7HAIZICE 72 M| BIRH RIAS 7tE|7|A| ECt
front 2|X|2] HIO|HHE data #10f| M{TTICL YT front= 20|22
queue[2]2] U “EE"7t datall MZECH 2|22 FETHH|0[E{ 2
91X|2! queuel2]S None2 2 MFOIL =V H|O[E S 2Pt

v 27~328  %|ZEXO=Z Fo| MEHE E0iCt



Wb ASH

~

)

XZ74x] 7Y 7128 S WHS M50=2 FUo EQICL oM TNl ZES
&0 euQueue(), deQueue(), F7t & Ht=X| 2HoIot= isQueueFull(), 77t
HISA=X] &0Iot= isQueueEmpty(), =EE HIOEE 22I0t= peek() ¥+E

HiQIE =2 ofxt,

A9l ¥H 2

1 def isQueueFull():

2 global SIZE, queue, front, rear
3 if (rear 1= SIZE-T):

4 return False

5 elif (rear == SIZE-1) and (front == -1):
6 return True

7 else:

8 for i in range(front+1, SIZE):
9 queueli-1] = queuelil

10 queueli] = None

n front -=

12 rear -=

135 return False

4

15 | def isQueueEmpty():

16 global SIZE, queue, front, rear
17 if (front == rear):

18 return True

19 else:

20 return False

21

22 | def enQueue(data):

25 global SIZE, queue, front, rear
24 if (isQueueFull()):

25 print("F7t 2 RHSLICE")

26 return

27 rear += 1

28 queuelrear] = data

29




30
31

32
33
34
35
36
37
38
39
40
41

42
43
i
45
46
47
48
49
50
51

52
53
54
55
56
57
58
59
60
61

62
63
64
65
66
67
68
69
70
71

72

def deQueue():

global SIZE, queue, front, rear

if (isQueueEmpty()):
print("#7t HISLICL")
return None

front +=1

data = queuelfront]

queuelfront] = None

return data

def peek():
global SIZE, queue, front, rear
if (isQueueEmpty()):
print("#7t HIQELICL")
return None
return queuelfront+1]
# TS e MM EHE
SIZE = int(input("F 27|58 YOIMZ ==> "))
queue = [None for _ in range(SIZE)]
front = rear = -1

# o ZE T2

if __name__=="__main__":

select = input("HU(N/FE(E)/ZYL(V)/EZ(X) & LS ME ==> ")

while (select I= X" and select I= x'):

if select =="I' or select == 'i:
data = input("Y=L HIO[E ==> ")
enQueue(data)

print("® &EH : 7, queue)
elif select == 'E’ or select == 'e"
data = deQueue()
print("=&& OI0|H ==> ", data)
print("# &EH : 7, queue)
elif select == 'V’ or select ==
data = peek()
print("Z2!E HI0|E ==> ", data)
print("# &EH : ", queue)
else:
print("=i0| HRE"
select = input("&U(I)/F=ZE(E)/H2(V)/IBE(X) &
print("Z233 E217)

OfLES el == )

= ="




W ASH/3

v 1~13H 70 & NeX| oot 40|t T B SIZE, queus, front,
rears AFZCICH rear?t SIZE-10] OfL| F7F & XtX| Qito 2
FalseE BHATICE rear?t SIZE-10[4L, front7t 10|12 A7 & RSS2

LIEILHZ|04 TrueE HHHTICE O 212 B20{l= A2 HIOIEE UYL=
Ok ZHA 0SS A7 front, rearS 14 L AAZ! F FalseS HHATICE
v 15~20% {7t HIRE=X| Loloks Bt0|ct T 85 SIZE, queue, front,
rearE ALSEIC front2t rear7t 2004 J71 HIIS S LIEHLHOY
TrueE HHOICH J2JX| QLI FalseS HHOHCY
v 22~28%  Fo HIO|HE MYUst=E ga0|ct TY
rearS AT isQueueFull &+5 S E0H0] 371 2 AH=X|

2010}, 2 AU DIAIX|S Z20ID 2 OHC IHK| Tt

y 1 M — o

SIZE, queue, front,

rears 1 57HA17|1L SHE 2(X|0f| GIO|E{S A QUL

v 30~38% 72 HIOIHE FE0H= ¥40|Ch ™Y §35 SIZE, queue, front,
rears AtEPICH isQueueEmpty() @45 2 E010{ A7t HIR =X
2HOIot) H|QICHH of|A|X|S £2I0t1l NoneS PHEOHCH JZX| QfCHH
frontE 1 &7tA|7|2L oHEr 2|X|2] Cf|0|E{E FZ=0t0 HHHTHCE

v 40~458  F0iM F=EE HO|HE 2olot= gr0|ct T Hay
front, rearE ALETILE isQueueEmpty #+5 2 E0104
HIQI=X| 2010t H|RCH HIAX|E £20t3 Nones Bt
x| ot O 20]l =EE HI0|E front+] 2/X[2] O[S HH2THC

v 47~50" 72 37|E AISXI2REH Y, T 37|92 2] E|[AEE NonelZ

x7|9toto] FE AHAMOICE front?) rears -12 X7|2tPtCt,
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i(Selection Sort)2 Eth=vt

=
o=

-

ANEH
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o[ct.
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=
o

13

13137

14 | 37

14

10114 | 29|37
10114 | 29|37

10
10

10113 (14| 29|37

29
29
13
13

Initial array:

After 1t swap:
After 2" swap:
After 3 swap:
After 41 swap:

HMIXt2| MZ(In-place sorting) UA2|E22 223 B 0]Qlof| CIHE Z7t
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Mey 2 go| 3
1 def Selection_Sort(ary):
2 for i in range(len(ary)-1,0,-1):
3 mox = i
4 for j in range(i):
5 if arylmax] < ary[jl:
6 max = j
7 arylil, arylmax] = arylmax], ary[i]
8 return ary
v 2u Z|AEQ| OX|a}f BIAFE A|Zf0I0] XS 7K =
v 3 ATY QXIS A|THYO] QIXIZ A
v Yot E|AEL MZ X|FE HXH IX|7HX| 2=
v 5w XY AISHZH0] XY AL FOD
v 6 Z|EHUC QXIS T HA L 2X|2 YUH|I0|E
Vo7 A|CHY T ST QKIS RAS D
AN
T A2
Vo229 for R HIYI7|-1H His
v o 6 712 2 5 ®7| 2t H[REln-1 02,2, 1
v o7 2 DL M A2 FY

AZETE (H2YS 2

vV T =(n—-1D)+m-2)+ ..+2+1=0(n?
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Aol M=4(Selection Sort)e G

x{=24 0"__|’_E|§O|I:|'_

H>

[29 [10]14]37]13]

Initial array:

A
[29]29]14]37]13]

[10[29 [14]37]13]

[10]29]29(37]13]

[10]14]29]37]13]

[10]14|29[37]13]

101141142937

sortedaray: [ 1013 |14 [ 2937

MOl MZ(Insert Sort)2 HHUS M

boxiEd

- o=

Copy 10

Shift 29

Insert 10; copy 14

Shift 29

Insert 14; copy 37, insert 37 on top of itself
Copy 13

Shift 37, 29, 14

Insert 13

fIxlofl Afoto] ELES ot AYS LS

AR AR P

l40] 607050 10][20]30]

-

UF

[aoeo[70] [o[ 0] ]o[aoeo] [zo] 0]0]]
) il
[50] .5
[q0[eo] [7o[0[0[0]>[a0] [eof7o[ 0] 0[]
) 5t
4o
[ao] [eof7o[ 0] 0] “]e[40[s0]60]70] [0}

A Al ok f
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53 712 M Y2ES
L J
A9l =Y gop A=
1 def Insert_Sort(ary):
2 for i in range(1,len(ary)):
3 for j in range(i,0,-1):
4 if aryljl < ary[j-1I:
5 aryljl, ary[j-11 = ary[j-1], arylj]
6 return ary
v 2 EIAES F M HAFE] A|ZOI0] Z7HX| BtE
v 3 WX HAFE 2[AES AZ7HX| Bt=
v oy W A7 O HAECH ZOM
v 5% TN HAZL O HAS Lt
AN
T A2
v 29 for FZ & HIY37|-TH v

v 3~53  MOIS ote] YR 19 B3

AZHERE (M@ B

d

vV T =n—-1D+m-2)+ ..+2+1=0n?
O(n2)

time

input
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[ SEE|
o=

Al2|= = OiLZ2 2HCHT)

HE MEE 0|R0t= xXHE H|W0t0] SO H(XCH == XA)E S EJ(Y E=

SHeZ o|zAl7|l= U™ES =010 Mot= Ye|E0|Ct,

E™ TUS UEoH= 5 O oz HiljlE W2 ME ™I oty EH™

ZTUS OHEOHE 5 e B E A0[otCt

HAL|= B50| OfX| 7{Z0| 22t = 2&4 RAIOH0] HiS HE0|2t S2ICt.

(a) Pass 1 (b) Pass 2

Initial array: 2911011437113 10114 |29 (13| 37
10129114137 |13 1011412913 |37
10114129 |37 |13 10114129113 | 37
1011412937113 10 (14113129 | 37
10114129113 |37
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A= gxl-g_l-x-l

o= 11 0

YEE Hi ol ozt

=
|3 ‘3]|48|73‘Blll|20|29|65|15|
=

AZLE A 0|23 HSES U2 LTI
Pt aVa
|3 |31|48|73| 8 |11 |2o|29[65|15|

#=MOUZ =0 YA Yo B X2| HRC}

|3 |3l‘48‘Sf|\;'3|]l|20|29|65|15|

~
|3‘31[48‘8‘11[73‘20‘29‘65‘15'

N
|3|3l‘48|8|ll|20|29|65|15|73|

0 @ B 4~(73)5 CHAO|A X 2lBtCt
| 3 |31]4s] 8 |11|20|29|65|15
AZLE Al 0| WES B M2

PV -
|3|31[48|8|11|20‘29‘65|15 73

=M 2 &0 ‘le(l_‘:‘:a*% A 20|= Ate| upECh

|3|31|3 |4s|11|20[29[65|15

e
|3|31|8 |11|48|20‘29‘65‘15
~
|3’31[8 |11|20|43}29}65‘15
T
|3|31\ 8 |11|20|29‘48‘65|IS
e

[3]31]s |n|2o|29}48\65‘15
¥ u

[3]31]s |11|20|29\43\15|6s

22X 3~65)8 CH4 0|l A X2letCH
E

31‘8|ll‘20‘29|48‘15 65 T3

Ao TS Hr=SIHAM A5 Helsh Lot

1115 20 29 31 48 65 73

Wl B Yol Me|E 2oz HHo| ¢ =0
)

“ 11 15 20 29 31 48 65 73

|3\s|u}15|20|29|31|43|65|73|
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HE AE YoM 2=
1 def Bubble_Sort(ary):
2 for i in range(len(ary)-1,-1,-1):
3 for j in range(i):
4 if aryljl > ary[j+1]:
5 ary[j], arylj+1] = ary[j+1], arylj]
6 return ary
v 22Ul E|AEQ| Ox|a}f HAFE A|ZTI0] XS 7K 2=
v 30l E|AEL M2 2X[FE TXH 2|X|7X| Bh=
v Lo WXH pAVHCHES RlARCH3M
v 5% WY A9t S A Y
A
=STVEL,
VoW for RES WHUIITH wh
v 3 for BZ= 212t n- n-2, .., 2, 18 HiS
vooSW fIA DS AR A HY

ARSTE (e )

vV T =(n—-1D)+m—-2)+ ..+2+1=0(n?
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i # 2 =(Recursion) 2 &4 WHFOIM a7t Xt7] XS ECHA 2=

(AT ) ot WIS 2fojetct,

o[22t THA 2ZE2 Xt7I7h XS AISoHM =Z0t22, 240 H=E57| =t

I
o
Ral
o
0Bt
H

(=
im]

YFO|M0f| M= THA = Z0| L7 BOFX|TE gt

Factorial(5) W TE
Factorial(4) W» @
Factorial(3) um k303
Factorial(2) W oF

Factorial(1) W e



v

def openBox():
print("&0| MXtS ALICH")
openBox()

openBox()

tS GLictk
tS GLictk

<ipython-input-3-ef2a8252a0507> in openBox()
1 def openBox():
2 print("&0| AXIE YGLoH)
---=> 3 openBox()
Ly
S openBox()

RecursionError: maximum recursion depth exceeded while calling a Py

thon object

v Y-S MATCH
v 2~3H 20f| M TfIAIX|E £2I0F0 3O M CHA| Xt &S0

v 5% U+E NS ZEYCL

OlFX M 2E0M SZZUS EX| 240} ZHO|MOIM Xt 2

Ct.

HIE2 Z==0}
—== o=



HH 258 &5

7

W =5 g 71202 U F791)

v

print("&0| 8IS FSLICE)

1 def openBox():

2 global count

3 print("&0| MXIE ALICE")
4 count -=1

5 if count == 0:

6 print("xx HIX|S 10 HHATIL|CE %x")
7/ return

8 openBox()

9

10

1N

count = 10
12 openBox()

ALc.
ALc.

V4 N®  countS 1022 AHoHs U2 Z0| AXEH 10
LOHOfl 0| XIS OHLIA 7L RIS B,
VST SHOIA EO| MXLS DE MHOD! LHOj|A] X

returnE 2 X|Z7tX| 2 =Pt B2 F02tC

HIAIXIS et

-7 —

IS S 70 A

t. &, 9¥o=Z E017t



WEL|US T =52 A
1 def factorial (num) :
2 1f num <= 1:
3 print ('1 Htgtr)
L return 1
5 print ("%d * %d! &&" % (num, num-1))
6 retVal = factorial (num-1)
7
8 print ("$d * %d! (=%d) Bzt o (num, num-1, retval))
9 return num * retVal
10
n print('5! = ', factorial(5))
52 1t
5 % 41 BE
4 * 31 RE
3% 21 BE
2 *x 11 &
1 Htst
2 * 11 (=1) Higt
3 % 21 (=2) Higt
4 * 31 (=6) Htet
5 % 41 (=24) Yt
5! =120
v’ 2~y Of7H54 4 numO| 1 O[S}0|2! 12 HHEDICE
v 5ol o754 numO| 1 00|24 “2=Xtx2Xt-11 BE” Z XIS EZ0ICL
v 6 num-12 CHA| factorial )2 i EEPHCH I8\ 2 retValdf| H=Ct,
v gt THH ZZEO0| BLEL HRHE “2Xpe(XXE-1)1 (=741AF2) B ZXHS
sz
v gul num*(num-1)18] 2t= HHokC}
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1 def fibo(n):
2 itn==
3 return O
b elif n==1
5 return 1
6 else:
7 return fibo(n-1) + fibo(n-2)
8
9 print(¥|ELHX| = --> 0 T, end = ")
10 for i in range(2, 20):
1 print(fibo(i), end = ")
£ dq

YELEX] = --> 011235813 21 34 55 89 144 233 377 610 987 1597 2584 4181

v 1~7H

v 2~5%

v 6T

x5
v 10~

Y|ELIX| & Hhob= XH| 240lCt of7H#2 T|2LEX] 29

XIS TETELCL o2 78 TELLM 7THM(0FH 7I2E)

29RH QUX|FE 19HR QAX|7HX| Z|ELEX] &
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9= (Pdlindrome)2 YUMFEH SHE FIUHMFH SHE =
ejojgtct, RIE2 N 2XteF OpX|2 2 XS H[w2oto] ZoW 2|FY 4 I, =21
9|F0| OtL|C}, B|2OHX] §f= SXt7t ¢F 2Xt O[oto|H R|Zo02 2ot OF I Xt

O[ot7h O % ZXt= ChE X2 OMX|% 2xt= HZ §f X2 0|S0t=
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Ot 2|2 OfF 7t ZEEIX| Q4XCHY, 5| oF ZH4 et L3 X
o]

St42 EOHA CHA B2 OfFS ol

67 Jlg WHE Yle|
R|E O{FE o}y
1 def palindrome (pStr) :
2 if len (pStr) <= 1:
3 return True
(18 if pStr[0] !'= pStr[-1]:
5 return False
6
7 return palindrome (pStr[l:len(pStr)-1])
8
9 4 MY B MO B2E 44
10 strAry = ['reaver', "kayak", "Borrow or rob"]
1
12 | #+ O ZE B3 #4#
13 for testStr in strAry:
I8 print (testStr, end = '--> ')
15 testStr = testStr.lower () .replace(' ',’’)
16 if palindrome (testStr):
17 print ('0")
18 else:
19 print ('X")
52zt
reaver—--> X
kayak--> O
Borrow or rob--> O
v 2~3%  2Xj29| Uoj7} 1 ofoto|t B2 o2 BErgLy,
v 4~50H XN =XrEe] of FF ofx|af ZXp7t CHED ZlZ0| of! Re=
ZHEFOECE
v 7%



Fu™E 22|E (Divide-and-Conquer algorithm)2 JCHZ SHEY £ gi=
EME M2 M2 2Uot0] 2X|E oiiZot= Eolct
CHEXMO o2 HE YU2|E SoiM & YOoILE ¢ T oY Al MEY

N\

Divide

BormE M
1) Divide
> Hell M7t E2Yotod HiRT RS o A2 otg EME 20| 7tsY
TH7FX| LHECE.
2) Conquer
> 2 ote| ENE MAMSZ ofZetct ote| EXMS ARV Lk + s
CH7E E9 & E RS Aot ojEptCt
3) Combine

> Conquer?t 2HSS Suotof 2la 2H2| B2 Yof ojzvtct
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g M2 (Merge Sort) 2312

ot
—
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otdd X294 &= KF II-K-I
H o o= o™ o
=740 [21[10]12]20]25[13[15]22]
[21[10]12]20 25 [13]15 [22]
Divide 7 N\
[21]10]12]20] [25[13]15]22]
Divide 7 N\ N\
[21]10]  [12]20] [2s[13]  [15]e2]
ovide /N o/ N/ N SN\
Combine \ / \ / \ /
[10]21] [12]20] [13]es]  [15]22]
Combine \. / /
[10]12]20]21] [13]15]22]25] ~— wz= 27)e 2& 2l2E
Combine A4 2742 HEYE 2|AES B % merge) St £

[10[12]13]15 20212225 (WA AR o ROAR = AR

gzg; [10]12]13]15 20 21 22]25]

Bhed X2 0F 2| Z o Al

U
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BHEOY 27, 10, 12, 20, 25, 13, 15, 227t HZE|0] QICkl 7H™SHL X}
QEXE=oZ ™AL ZAILL.
2708 MHEH 2|IAEE T (merge)0t= U™

. 27HSf 2|AES USS MSFE OLHA HWOI0] = JHY] BAEY U 5 O
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[21]10]12]20 2513 ] 15 [22] st
Divide / . N\
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(9 o 51 % 7131 st
|1'OI | [ [ [ [ [ | sorted
EEESED |10\1'2| [ [ [ [ [ [ sorted
S0 ) B 3 33 3
| [eo]a1] ENEREAED |"Ol12l13|1t5| [ | | ] sorted
L[ Jeof21] [ [ TeaJas] |1o\12|13|15|z'0| [ T | sorted
R L | [ee]os] |10M2l13|15|20|211| [ sorted

(T T 1] (125 |[eebEmEEEE e
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1 def merge_sort(ary):
2 if len(ary) < 2:
3 return ary
Ly
5 mid = len(ary) // 2
6 low_ary = merge_sort(ary[:mid])
7 high_ary = merge_sort(aryl[mid:])
8
9 merged_ary = []
10 I=h=0
1 while | < len(low_ary) and h < len(high_ary):
12 if low_aryll] < high_ary[hl:
135 merged_ary.append(low_aryl[l])
4 | +=1
15 else:
16 merged_ary.append(high_ary[hl)
17 h+=1
18 merged_ary += low_aryll:]
19 merged_ary += high_ary[h:]
20 return merged_ary
v 2~3% o7t 0FE+= 12! B2 o|o] M= MEHO|7| THZ 0l HHES] Lo|7t

220 FCHY, B XIS EHATi)

v 5~7% HHE S F 222 Lt50] 22 merge_sort &4+S {2 o 2
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S|Z Huks ™o Aatolct

v 9~20%H whileZ0{|M F HiES| R A E H|110t0{ merged_ary0il F7I2CE
whileZ0| Z=2& %, low_ary?} high_ary0l H0iU= RASS

merged_ary0]| BEOCE
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1 def quick_sort(ary, start, end):

2 if start >= end:

3 return

Ly pivot = start

5 left = start+]

6 right = end

7

8 while left <= right:

9 while left <= end and aryl[left] <= ary[pivotl:

10 left+=1

1 while right > start and arylright] >= ary[pivot]:
12 right-=1

13 it left>right:

4 arylright], arylpivot] = arylpivot], arylright]
15 else:

16 arylleft], arylright] = arylright], arylleft]
17

18 quick_sort(ary, start, right-1)

19 quick_sort(ary, right+1, end)
20

21 quick_sort(ary, 0, len(ary)-1)
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def counting_sort(ary):
max_ary = max(ary)
count = [0] * (max_ary + 1)
sorted_ary = list()

for iin ary:
countli] +=1

for i in range(max_ary + 1):

for _ in range(countlil):

sorted_ary.append(i)
return sorted_ary

-

7-2. SALE| AEHS YT AIS MY Loy 3=

N O NONUl FUN —

def counting_sort(ary):
count = dict()
sorted_ary = list()

for iin ary:
if i in count:
countli] +=1
else:
countlil =1

for i in sorted(count.keys()):
for _ in range(countlil):
sorted_ary.append(i)
return sorted_ary
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73 5% E u3E|
0| Max-Heapify ZEE 2ot Ch22F 2Lt

7-3. 53 LEE 2= LC= ojof Arf @ BHE7|

1 def max_heapify(A, i, n):

2 largest = i # WX =EE 71E 2 Yo =2 71

3 left =2 % i+1# &% XA 29| 2lHA

m right =2 % i+ 2 # Q2 XAl LLE0| QLA

5

6

7 # AE XA EJF ZEXHoL, I EECH 2 BS
8 if left < n and Alleft] > Allargestl:

9 largest = left

10

|l # QEE XA E7F EX{otl, I EEC 2 B2
12 if right < n and Alright] > Allargestl:

135 largest = right

1L

15 # 7t% 2 U0l WX =7t of! B

16 if largest 1=

17 Alil, Allargest] = Allargest], Ali] # X = =2t 7t% 2 XtA]
18 LES O

19

20 #uE T Pus g2 MEERE TN Z §Tt
21 max_heapify(A, largest, n)

22

23

24 | # AtES oAl

25 | A=[9,1,8 64, 7,2 305]

26 |i=1

27 | n=len(A)

28 | max_heapify(A, i, n)

29 | print(A)

7-3. 531 Bt

[9.6,8,5 47,2 31
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def build_max_heap(A):
n = len(A)

max_heapify(A, i, n)

#H AL OflAl:

A=[918 647 2 3 5]
build_max_heap(A)
print(A)

= O0OV0VONO U FWN —

# S| Z7HRE A|ZIot0o] A HR| R AVX| =
for iin range(n // 2 -1, -1, -1):

7-4. &2 B

[?,6,85 47,2311
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N
A
dim

H o=
1 def max_heapify(A, i, n):
2 largest = i # YT =EZ 7% 2 Uo 2 71
3 left =2 =i+ 1# EZ XA LEQ| QIHIA
4 right =2 *i+ 2 # QEZ XA LEQ| 2IHA
5
6 # IZ XA SE7F EXHot, I EECH 2 B2
7 if left < n and Alleft] > Allargest]:
8 largest = left
9
10 # QEZE XA =E7F EXHotl, WX EEC 2 B2
1 if right < n and Alright] > Allargest]:
12 largest = right
13
4 # 7t 2 Uo| WX =E7t of! B
15 if largest =i
16 # U SEQ 7T 2 XA LEE 0¥
17 Alil, Allargest] = Allargest], Alil
18 # —;g} r:r 01UFC> I:II-D *'I|:"=E|E xH?_PHoE U‘:IQ
19 max_heapify(A, largest, n)
20
21 def build_max_heap(A):
22 n = len(A)
25 # B2 S7HFE A|Zot0] A Rl LAV Hh=
24 for iin range(n // 2 -1, -1, -1):
25 max_heapify(A, i, n)
26
27 | def heap_sort(A):
28 n = len(A)
29 build_max_heap(A) # HIZES Z|CH plo = gdgt
30
31 | # OILHY RAS B0fM FE010{ HH
32 for iin range(n - 1, 0, -1):
33 ALO], Alil = Ali], A[O] # ®XH SE(XSHEHL OX|2f RAS &
34 mox_heapify(A, 0, i) # FE0{A B A 225
35
36 | # AHE OfAL:
37 | A=1[9,1,864,7,2 3 5]
38 | heop_sort(A)
39 | print(A)
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O RRO FON RS IcaFGeo =

from collections import deque

def topological_sort(vertices, edges):
# 2= A7|9t
graph = {vertex: [] for vertex in vertices}
in_degree = {vertex: O for vertex in vertices}

# 2 Z=7F S0 TR Khar Aot

for u, v in edges:
graphlul.append(v)
in_degreelv] += 1

# T X7t 02 S ESS A0 F=7t
queue = deque(lv for v in vertices if in_degreelv] == 0])
top_order =[]

# 9lar Y pu

while queue:
u = queue.popleft()
top_order.append(u)

# OfE =22 O LESS| TY Xj LA
for v in graphlul:
in_degreelv] -= 1
# T Xt7t 00| E SES2 70 F7t
if in_degreelv] == O:
queue.oppend(v)

# AFO|20| Q= 4R (BEE LBVt 9lA Mo TTLX| o2 42)
if len(top_order) 1= len(vertices):

raise ValueError("22HZ0{| At0|20| ZXHTIL|CH™)

return top_order




dim

7-6. 214 H™E(2)

1 #H ALE OfAl:

2 vertices = ["A", "B", "C", "D", "E", "F", "G", "H"]

3 edges = [("A", "B"), ("A", "E"), ("A", "F"), ("'B", "C"), ("B", "F"),
4 ("B, "G"), ("C", "H"), ("F", "E"), ("G", "F"), ("H", "D")]
5

6 try:

7 order = topological_sort(vertices, edges)

8 print("2|& ©&H =M order)

9 except ValueError as e:

10 print(e)

7-6. &% B

mt M aM A, B, C, G, H, F, D), E]
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Parent Node » D) E F

/\,\ /\/ \\/« Siblings »\\(3/
Child Node \H/ \l/ \._J/
Sub-tree Leaf Node
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T el i W
(zsxm) ((ozem ) ((wuwz )

HAtElxt SO L’&*HE L@Mza

gy e sy it
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o PMEQ FE Ao Z F9ot= ¥ E2|(heap tree)
o FAS E2| WEHZ EW0I0] |0t A EE| S
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EfY Ex

2t 0| E2|(complete binary tree)

- 2 k-17tx= Z2 o|TEE|

- OFX|2F 2 koM = 2IBFH QEFCZ LB mMIHZ

— =T

ORRI1O} 2HBii0] SAHCHE 2+ Q)2 oR19} 2ibiloi Bl 2o Q12
—> 81 01Rl E2) —> &A1 01Rl ERITHory)

o Z¥ 0|T E2|(balanced binary tree)
- =0| ¥ 0| E2|(height-balanced binary tree)
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1 Class BTNode:
2 def __init__(self, elem, left=None, right=None):
3 self.data = elem
4 selfleft = left #21% XtAlg 2(PF 213
5 self.right = right #2EZ XtAIZ 2|8+ &3
A
(A) A (8 [o
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Z(inorder traversal) : LVR
%|(postorder traversal) : LRV




MO =%|(preorder)

« VO LR (ME E2E 22 20 UHS NMK)

- QAAE ZXo oI EBIE 28t LES X
- OIO|E{2t0f| 2IZXtA(left), LEZE XA (right)S] 2258 7IT EE

2E(W) -
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o3 S SERE] NN
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N »/\w/
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def preorder(n):
if nis not None:
print(n.data, end=" ‘) #=E5 B0 HE|Z AALZ2] 2K
preorder(n.left) #21% ME EE| HE|
preorder(n.right) #2E% ME E2| HE|
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8-3. MYl =¥

def inorder(n):
if n is not None:
inorder(n.left) #21Z ME Z2| X2
print(n.data, end=" ‘) #L=S0{A H2[ LSS QK|
inorder(n.right) #2 % ME EE2| HE|
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def postorder(n):

gu F NN —

if n is not None:
postorder(n.left) #2/% ME EE| HE|
postorder(n.right) #
print(n.data, end=" ‘) #L=S0{A H2[ LSS QK|

ME 28| Me|
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8-5. TNl =E2| 3+ F617]|

1 def count_node(n):

2 if nis None: #n0| NoneO|%? 284 E2| -> 0 g

3 retrun O

4 else: #ES ME EE|Q =E 22| &+ 1 (220[8)
5

return count_node(n.left) + count_node(n.right) + 1
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— height = max(hy.s , h,ig)+1,
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o)
3

8-6. E2|2] =0] F017]|

1 def calc_height(n):

2 if nis None: #n0| NoneO|%? 284 E2| -> 0 g
3 retrun 0

4 hLeft = calc_height(n.left) #hlLeft <- 2] =0|

5 hRight = calc_height(n.right) #hRight <- R2| =0|

if(hLeft > hRihgt) : #0 2 20{| 12 C{of Bk
return hLeft + 1
else: return hRight + 1
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9-1. DFS 2E

def dfs(graph, node, visited=set()):
if node not in visited:
print(node)
visited.add(node)
for neighbor in graph[node]:
dfs(graph, neighbor, visited)

graph = {'A": ['B', 'C'], 'B: ['D’, 'E'], 'C: ['F'], 'D": [], 'E: ['F'], 'F": [I}
dfs(graph, 'A")
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9-2. BFS 2E

NV ONONUTFWUWN =~

from collections import deque
def bfs(graph, start):
visited = set()
queue = deque([start])
while queue:
node = queue.popleft()
if node not in visited:
print(node)
visited.add(node)

for neighbor in graph[node]:

if neighbor not in visited:
gueue.append(neighbor)

graph = {A: ['B', 'C"], 'B: ['D', 'E'], 'C": ['F], 'D"

bfs(graph, 'A")
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import sys
input=sys.stdin.readline

def find(x):

if parent[x] != x:
parent[x]=find(parent[x])
return parent[x]

def union(x, y):

a, b = find(x), find(y)
if a!l= b:

parentfa] = b

V, E = map(int, input().split())
arr, parent = [], [i for i in range(V)]

for _ in range(E):
v1, v2, dist = map(int, input().split())
arr.append([dist, v1-1, v2-1])

arr.sort()
mst_cost = 0

for ain arr: # 7t5X[|E At 2 MESSAHCH
if find(a[1]) == find(a[2]): # £ 27t ZCt = &2 TBO|Ct = ALO|E
continue # Z&SHX| QF=C}

union(a[1], a[2]) # 227} Ct2CtH E2| 2T
mst_cost += a[0] # 75X &5

print(mst_cost )
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9-4 =gl ICc

1 import sys

2 import heapq

3 input = sys.stdin.readline

L

5 def prim(start, graph, V):

6 mst_cost = 0

7 visited = [False] * V

8 min_heap = [(0, start)]

9 edges_count = 0

10

1 while min_heap and edges_count < V:

12 weight, current_vertex = heapq.heappop(min_heap)
13 if visited[current_vertex]:

4 continue

15

16 visited[current_vertex] = True

17 mst_cost += weight

18 edges_count += 1

19

20 for neighbor, edge_weight in graph[current_vertex]:
21 if not visited[neighborl]:

22 heapg.heappush(min_heap, (edge_weight, neighbor))
23

24 return mst_cost

25

26 V, E = map(int, input().split())

27 graph = [[] for _ in range(V)]

28

29 for _ in range(E):

30 v1, v2, dist = map(int, input().split())

31 graph[v1-1].append((v2-1, dist))

32 graph([v2-1].append((v1-1, dist))

33

34 result = prim(0, graph, V)

35 print(result)
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US=Hl 01

n = int(input())

for _ in range(n):
number = input().strip()

if int(number[-11) % 2 == O:
print("even”)

else:
print("odd")

NV 0O NONUl FUWDN —

US=M 02.

1 sentence = input().strip()

2

3 words = sentence.split()

Uy

5 print(len(words))

USEHl 03.

1 n, m = map(int, input().split())
2

3 s_set = set()

Ly

5 for _ in range(n):

6 s_set.add(input().strip())
7

8 count =0

9 for _ in range(m):

10 check_string = input().strip()
n if check_string in s_set:
12 count += 1

13

4 print(count)
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t = int(input())

for _ in range(t):
ps = input().strip()
stack =[]
is_vps = True

for char in ps:
if char == ("
stack.append(char)
elit char == )"
if stack:
stack.pop()
else:
is_vps = False
break

if is_vps and not stack:

print("YES")
else:

print("NO")

US=Hl 0S.

o~ Ul F WN —

word = input().strip()

if word == word[=-1]:
print("YES")

else:
print("NO")
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A, B, V = map(int, input().split())

days =(V - B) // (A - B)
if (V-B)%(A-B)!=0:
days +=1

NO Ul F NN —

print(days)
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1 from collections import deque
2 import sys

3 input = sys.stdin.readline

Ly

5 queue = deque()

6

7 n = int(input())

8

9 for _ in range(n):

10 command = input().strip()
n

12 if command.startswith("push”):
13 _, hum = command.split()
14 queue.append(num)

15

16 elif command == "pop™

17 if queue:

18 print(queue.popleft())
19 else:

20 print(-1)

21

22 elif command == "size™

23 print(len(queue))

24

25 elif command == "empty™
26 print(1 if not queue else 0)
27

28 elif command == "front™:

29 if queue:

30 print(queuel0])

31 else:

32 print(-1)

33

34 elif command == "back™

35 if queue:

36 print(queuel-1])

37 else:

38 print(-1)
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1 from collections import deque

2

3 t = int(input())

Iy

5 for _ in range(t):

6 n, m = map(int, input().split())

7

8 priorities = list(map(int, input().split()))
9 queue = deque((priority, idx) for idx, priority in enumerate(priorities))
10

n count =0

12

13 while queue:

4 current = queue.popleft()

15

16 if any(current[0] < q[0] for q in queue):
17 queue.append(current)

18 else:

19 count +=1
20 if current[1] == m:

21 print(count)

22 break

23
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1 import sys

2 input = sys.stdin.readline

3

L stack =[]

5

6 n = int(input())

7

8 for _ in range(n):

9 command = input().strip()
10

n if command.startswith("push”):
12 _, hum = command.split()
13 stack.append(int(num))
4

15 elif command == "pop™

16 if stack:

17 print(stack.pop())
18 else:

19 print(-1)

20

21 elif command == "size™
22 print(len(stack))

23

24 elif command == "empty™
25 print(1 if not stack else 0)
26

27 elif command == "top™

28 if stack:

29 print(stack[-1])

30 else:

31 print(-1)
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1 def postfix(expression):

2 stack =[]

3 for token in expression.split():
T8 it token.isdigit():

5 stack.append(int(token))
6 else:

7 b = stack.pop()

8 a = stack.pop()

9 it token == "+t

10 stack.append(a + b)
1l elif token == "-"

12 stack.append(a - b)
13 elif token == %"

('8 stack.append(a * b)
15 elif token ==

16 stack.append(a // b)
17

18 return stack[0]

19 expression = input().strip()
20 result = postfix(expression)

21 print(result)

HE=H .

1 n = int(input())

2

3 arr =[]

Ly

5 for i in range(n):

6 arr.append(list(map(int, input().split())))
7

8 arr = sorted(arr)

?

10 for i in range(n):

1 print(arrlil[0], arr[ill1])
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1 _ = int(input())

2 N = list(map(int, input().split()))
3 _ = int(input())

L M = list(map(int, input().split()))
5 index, m_dic = 0, {}

6

7 sorted_M = sorted(M)

8 N.sort()

9

10 for m in sorted_M:

n cnt=0

12 if m not in m_dic:

13 while index < len(N):

4 if m == N[index]:

15 cnt+=T; index+=1

16 elif m > N[index]:

17 index += 1

18 else: break

19 m_dic[m] = cnt
20

21 | print(" "join(str(m_dic[m]) for m in M))
USEH 15.

1 n = int(input())

2 array = list(map(int, input().split()))
3

4 array?2 = list(set(array))

S array2.sort()

6 dic = {array2[i] : i for i in range(len(array2))?
7

8 for iin array:

9 print(diclil, end = ")
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N = int(input())
array = [None for i in range(N)]

for i in range(N):
arraylil = str(input())

array = list(set(array))

NV 0O NONUl FUWDN —

10 | array = sorted(array)
1M | array = sorted(array, key = len)

12
13 for i in range(len(array)):
4 print(arraylil)

USEH 15.

1 N = int(input())

2 words = [input().rstrip() for _ in range(N)]
3

4 words.sort(key = len)

S res =0

6

7 for i in range(N):

8 flag = False

9 for j in range(i+1, N):

10 if wordsli] == wordsljl[0:len(words[i])]:
n flag = True

12 break

13

14 if not flag:

15 res += 1

16

17 print(res)
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1 N = int(input())

2

3 array = list(map(int,input().split()))

4 | array2 = array.copy()

5

6 def ascend(arr):

7 swap_cnt =0

8 for i in range(len(arr)-1, O, -1):

9 for j in range(i):

10 if arr(jl > arrlj + 1:

1 arr[j], arrlj+1] = arr(j+1], arr(j]
12 swap_cnt += 1

13 return swap_cnt

4

15 def descend(arr):

16 swap_cnt =0

17 for i in range(len(arr)-1, O, -1):

18 for j in range(i):

19 if arr(j] < arrlj + 1I:

20 arr[j], arrlj+1]1 = arr(j+1], arr(j]
21 swap_cnt += 1

22 return swap_cnt + 1

23
24 | print(min(ascend(array), descend(array?2)))

r

2
=

=M 17.

N0 0O NONUlF WIN —

array =[1,5,2, 6,3, 7, 4]
commands = [[2, 5, 3], [4, 4, 11, [1, 7, 3]]
answer = []

for i in range(len(commands)):
arrayl = sorted(arraylcommands[il[0]-1:commands[il[1]])
answer.append(arrayllcommands[il[2]-1])

print(answer)
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1 numbers = list(map(str, input().split()))

2 numbers.sort(key=lambda x : x*3, reverse = True)
3 print(str(it("join(numbers))))

USEZ=H19.

1 N = int(input())

2

3 array = [[1 for _ in range(N)]

Y

5 for i in range(N):

6 arraylil = list(map(int, input().split()))

7

8 def pooling(arr):

9 new_arr = [[] for _ in range(len(arr)//2)]
10 for i in range(0, len(arr), 2):

1 for jin range(0, len(arr), 2):

12 sorted_arr = [arr[i][j], arr[i+11[j], arr[il(j+1], arrli+1]0+11]
135 sorted_arr.sort()

4 new_arrli//2].append(sorted_arr[-2])
15 if len(new_arr) == 1

16 return new_arr[01[0]

17 else:

18 return pooling(new_arr)

19
20 print(pooling(array))
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1 N = int(input())
2
3 print(2**N-1)
Ly
5 def hanoi(number_of_disks_to_move, from_, to_, via_):
6 if number_of_disks_to_move == 1:
7 print(from_, to_)
8 else:
9 hanoi(number_of_disks_to_move-1, from_, via_, to_)
10 print(from_, to_)
n hanoi(number_of_disks_to_move-1, via_, to_, from_)
12
13 | hanoi(N,1,3,2)
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import sys;

def preOrder(node):
if node == None:
return;
print(node, end="");
preOrder(edgeList[nodell0]);
preOrder(edgeList[nodell1]);
def inOrder(node):
if node == None:
return;
inOrder(edgeList[nodell0]);
print(node, end= "");
inOrder(edgeList[nodell1]);
def postOrder(node):
if node == None:
return;
postOrder(edgeListlnodell0]);
postOrder(edgeListinodell1]);
print(node, end="");
n = int(sys.stdin.readline().rstrip()):
edgeList = {}
for i in range(n):

parent, left, right = sys.stdin.readline().split();

edgeList[parent] = [None, Nonel;

if left ==
pass;
else:
edgeList[parentl[0] = left;
if right ==""
pass;
else:

edgeList[parent][1] = right;
preOrder("A");
print();
inOrder("A");
print();
postOrder(“A");
print();
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import sys

# QI™EAE MM
def makeList(n):
Ist = [[] for _ in range(n+1)]
for i in range(n-1):
tmp = list(map(int, sys.stdin.readline().split()))
Istltmp[01].append(tmpl1])
Istltmp[1]l.append(tmpl0])

return Ist

# UHEAE 19H UM ZOTM 2 LE 7jAt0}7]
def DFS(i):
global visitedAry, edgeList:
stack =[]
stack.append(i);
visitedAryli] = True;
while len(stack)>0:
tmp = stack.pop();
for v in edgeList[tmpl:
# print(v);
if visitedAry[v]== False:
stack.append(v);
visitedAry[v] = tmp;

def printAns(ans):
for i in range(2, len(ans)):

print(anslil);

n = int(sys.stdin.readline().rstrip())
edgelist = makeList(n)

visitedAry = [False for _ in range(n+1)];

DFES(1);
printAns(visitedAry);
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1 import sys;

2 from collections import deque;

3 from collections import deque

Y

5 def printEdgeList(edgeList):

6 for i in range(l, len(edgeList)):

7 print(f{it --> {edgeListlil}");

8 def DFS(i):

9 global edgelList;

10 # visitedAry = [False for _ in range(node+1)];
1 seq = [I;

12 stack = [}

135 stack.append(i);

4 while len(stack)>0:

15 tmp = stack.pop();

16 # print(tmp, end="");

17 if tmp not in seq:

18 seqg.append(tmp);

19 for v in edgeList{tmpl:
20 # print(v);

21 # if v not in seq:
22 stack.append(v);
23 # visitedArylv] = True;
24 for i in seq:

25 print(i, end= " ");

26 print();

27

28 | def BFS(i):

29 global edgelist;

30 seq = [I;

31 dq = deque();

32 dqg.append(i);

33 while len(dq)>0:

34 tmp = dg.popleft();

35 if tmp not in seq:

36 seq.append(tmp);

37 for v in edgeListltmpl:
38 dg.append(v);
39 for i in seq:

40 print(i, end =" ");
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4] node, edge, start = map(int, sys.stdin.readline().split()):
42
43 # visitedAry = [False for _ in range(node+1)];
U4 | edgeList = [[] for _ in range(node +1)];
U5
46 | foriin range(edge):
w7 a, b = map(int, sys.stdin.readline().split()):
48 edgeListlal.append(b);
49 edgeListlbl.append(a);
50
51 for i in edgelList:
52 i.sort(reverse=True);
53
54 | DFS(start);
55
56 | foriin edgeList:
57 i.sort(reverse = False);
S8 | # printEdgeList(edgelList);
59 BFS(start)
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import sys
sys.setrecursionlimit(10000)

def printEdge(edgeList):
for i in range(l, len(edgeList)):
print(f{it --> {edgeList[il}")

def DFS(i):
global edgelist, visitedAry, count;
count+=1;
visitedAryli] = True;
for v in edgeList[il:
if not visitedAry[v]:
DFS(v);

node = int(sys.stdin.readline().rstrip()):
edge = int(sys.stdin.readline().rstrip()):
count = 0;

edgeList = [[] for _ in ronge(node+1)]
visitedAry = [False for _ in range(node+1)]

for i in range(edge):

a, b = map(int, sys.stdin.readline().split());

edgeList[al.append(b):
edgeList[bl.append(a):
# printEdge(edgelist);
DFS(1);
print(count-1);
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import sys;
sys.setrecursionlimit(10000)

def printEdgeList(edgeList):
for i in range(l, len(edgeList)):
print(f"{it --> {edgeList[il}")

def printVisitedAry(visitedAry):
for i in range(l, len(visitedAry)):

print(f{visitedAry[il}", end= " ");

print();

def DFS(i):
global visitedAry, edgeList:
visitedAryli] = True;
for v in edgeList[il:
if not visitedAry[v]:
DFS(v);

node, edge = map(int, sys.stdin.readline().split());
edgeList = [[] for _ in range(node+1)];

for i in range(edge):

a, b = map(int, sys.stdin.readline().split());

edgeList[al.append(b):
edgeList[bl.append(a):
visitedAry = [False for _ in range(node+1)]

count = 0;
for i in range(1, node+1):
if visitedAryli]l == False:
# print(i)
count+=1;
DFS(i);

print(count);
# printEdgeList(edgeList);
# printVisitedAry(visitedAry);
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1 import sys;

2

3 node, edge = map(int, sys.stdin.readline().split());
4 | start_node = int(sys.stdin.readline().rstrip()):

5 edgeList = [[] for _ in range(node+1)]

6

7 for i in range(edge):

8 start, end, weight = map(int, sys.stdin.readline().split()):
9 edgeListlstartl.append((end, weight));
10

1l INFINITE = sys.maxsize:

12

135 distance = [INFINITE for _ in range(node+1)];

14 | visited = [False for _ in range(node +1)];

15 | visited[0] = True;

16

17 | from heapq import *;

18

19 | h=10J]

20 | heappush(h, (O, start_node));

21 | distancelstart_nodel = O;

22

23 | while len(h) > O:

24 now = heappop(h);

25 now_node = now[1];

26 now_value = now([0]

27 if visitedlnow_nodel:

28 continue;

29 visited[now_node] = True;
30 for next, value in edgeListlnow_nodel:
31 distancelnext] = min(distancelnext], distance[lnow_node] +
32 value);

33 heappush(h, (distancelnext], next))
34
35
36 for i in range(1, node+l):

37 if visitedlil:
38 print(distancelil);

39 else:
4o print("INF");
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import sys;
from collections import deque:

def printEdge(edgeList):
for i in range(l, city+1):
print(f{it --> {edgeList[il}")
print();

def printinfo(lst):
for i in range(l, city+1):
print(Istlil, end="");
print();

city = int(sys.stdin.readline().rstrip()):
road = inf(sys.stdin.readline().rstrip()):

indegree = [0 for _ in range(city+1)];
time = [0 for _ in range(city + DI;

edgeList = [[] for _ in range(city+1)]
reverseEdgeList = [[] for _ in range(city+1)]

for i in range(road):

a, b, ¢ = map(int, sys.stdin.readline().split());

edgeListlal.append((b, c));
reverseEdgeList[bl.append((a, c)):
indegree[b] +=T1;

start, end = map(int, sys.stdin.readline().split());
queue = deque();
queue.append(start);
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while queue:
now = queue.popleft();
for next in edgeList[now]:
next_index = next[0];
next_time = next[1];
indegreelnext_index]-=1;
if indegreelnext_index] ==0:
queue.append(next_index);
timelnext_index] = max(timelnext_index], next_time
+ time[now])

# printEdge(edgelist);

# printEdge(reverseEdgelist)
# printinfo(indegree)

# printinfo(time);

print(time[-11)
count = 0;

queue.clear();
visited = [Falsel*(city+1);

queue.append(end);
visitedlend] = True;

while queue:
now = queue.popleft();
for next in reverseEdgelList[nowl:
if timelnow] - timelnext[01] == next[1]:
count+=1;
if visitedlnext[0]] == False:
queue.append(next[0]);
visited[next[0]] = True;
print(count)




ojaD
NEE

| ofjd

r

==X 28-1.

NO 00O NONUlFWN —

import sys;
from collections import deque:

def BFS():
dx = [0, 0, -1, 11
dy =1[1, -1, 0, 0},

global row, col, time, box, visited
while len(queue)>0:
now = queue.popleft();
now_x = nowl[0];
now_y = now[1};
visitedlnow_x][now_y] = True;
for w in range(4):
tmp_x = now_x + dx[wl;
tmp_y = now_y + dylwl;
if box[tmp_x1[tmp_yl == 0 and
visited[tmp_x1[tmp_y] == False:
queue.oppend((tmp_x, tmp_y))
visited[tmp_x1ltmp_y] = True;

if timeltmp_x1[tmp_y] == O:
time[tmp_x][tmp_y] =
timelnow_x]lnow_yl+I;

else:
time[tmp_x][tmp_y] =
min(timelnow_xIlnow_y] + 1,
time[tmp_x1[tmp_y]1):
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col, row = map(int, sys.stdin.readline().split()):

box = [[-1 for _ in range(col+2)] for _ in range(row+2)];
visited = [[False for _ in range(col+2)] for _ in range(row+2)]
time = [[0 for _ in range(col+2)] for _ in range(row+2)]
for i in range(1, row+1):
tmp = list(map(int, sys.stdin.readline().split())):
for jin range(l, len(tmp)+1):
box[illj] = tmplj-1]

queue = deque();
for i in range(1, row+1):
for j in range(T, col+1):
if box[illj] == 1:
queue.append((i, j)):

BFS()

result = max(map(max, time))
for i in range(1, row+1):
for j in range(l, col+1):
if timelil[j] == 0 and box[il[jl==0:
result = -T;
break;

print(result);
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1 import sys;

2 sys.setrecursionlimit(10%*6)

3

4 class TreeNode():

5 def __init__(self):

6 self.data = None;
7 self.left = None;
8 self.right = None;
9

10

1

12 | def postOrder(current):

13 if current == None:

4 return;

15 postOrder(current.left);
16 postOrder(current.right);
17 print(current.data);

18

19

20

21 | n = int(sys.stdin.readline().rstrip()):
22

23 node = TreeNode();
24 | node.data = n;

25 root = node;

26 | Ist=1]
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while True:
fry:
Ist.append(int(sys.stdin.readline())):
except:
break:;
for k in Ist:
node = TreeNode();
node.data = k;
current = root;
while True:
if k > current.data:
if current.right ==None:
current.right = node;
break;
else:
current = current.right;
else:
if current.left ==None:
current.left = node;
break;
else:
current = current.left;
postOrder(root);
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import sys;
from heapg import *;

city = int(sys.stdin.readline().rstrip());
bus = int(sys.stdin.readline().rstrip());
edgeList = [[] for i in range(city+1)];

for i in range(bus):
start, end, weight = map(int, sys.stdin.readline().split()):
edgeListlstartl.append((end, weight));

start, end = map(int, sys.stdin.readline().split()):
visited = [False for _ in range(city+1)]
visited[0] = True;

max_value = 2100000000;

Ist = [max_value for _ in range(city+1)]
Ist[start] = O;

q=1[J
heappush(q, (0, start))
# visited[start] = True;

while len(q)>0:
value, now = heappop(q);
# print(value, now)

if visitedlnow] == False:
visitedlnow] = True;
for next, next_weight in edgeListlnowl:

Istlnext] =min(next_weight + Istlnow], Istlnext]);

heappush(qg, (Istlnext], next))
print(Istlend])
# print(Ist)




