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® Database
O SQL
® Report generators
O Oracle Report
® Data manipulation, analysis, and reporting languages
O SQL PL
O SPSS
® GUI creators
O XUL
O OpenROAD
® Mathematical optimisation
O AIMMS
O GAMS
® Database-driven GUI application development
O Action Request System
O C/AL
® Screen painters and generators
O SB+/SystemBuilder
O Oracle Forms
® Web development languages

O CFML
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Python Releases for Windows

= Latest Python 3 Release - Python 3.7.3
= Latest Python 2 Release - Python 2.7.16

Stable Releases

= Python 3.7.3 - March 25, 2019

Note that Python 3.7.3 cannot be used on Windows XP or earlier.

= Download Windows help file

= Download Windows x86-64 embeddable zip file

-
= Download Windows x86-64 web-based installer

= Download Windows x86 embeddable zip file

= Download Windows x86 executable installer

= Download Windows x86 web-based installer

= Python 3.4.10 - March 18, 2019

Python 093 download QJ@SGO’J? Gl(\)’JODé installe r()?e double click @z install ogé:orlu



Programming Basic
{Q python-3.7.3-amd64

% Python 3.7.3 (64-bit) Setup - X

Install Python 3.7.3 (64-bit)

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

® Install Now
C:\Users\satur\AppData\Local\Programs\Python\Python37

P Includes IDLE, pip and documentation
Creates shortcuts and file associations

—> Customize installation
Choose location and features

pgthfon

[ Install launcher for all users (recommended)

windows [ Add Python 3.7 to PATH Cancel

C O

G:F)OOSOO checkbox @@OD@ Add Python 3.7 to Path 00 check QO DOY C\c?’ol]ooéll

g,- Python 3.7.3

Verified publisher: Python Software Foundation
File origin: Hard drive on this computer

Show more details

o 0 0oC 0o ¢
329 Q? box CD('DC\TJG]_C Yes ('T.B ‘J§OC\'L)(DO’]II

1



% Python 3.7.3 (64-bit) Setup

pgthfon
windows

Setup Progress

Installing:

Python 3.7.3 Standard Library (64-bit)

Cancel

% Python 3.7.3 (64-bit) Setup

pgthfon

windows

Setup was successful

Special thanks to Mark Hammond, without whose years of
freely shared Windows expertise, Python for Windows would
still be Python for DOS.

New to Python? Start with the online tutorial and
documentation.

See what's new in this release.

® Disable path length limit

Changes your machine configuration to allow programs, including Pythen, to
bypass the 260 character "MAX_PATH" limitation.

Close

Install @083616 Disable path length limit (rc?) %&eogoﬁ..
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Best match

syl Command Prompt
App

Search the web

}3 cmd - See web results

M
M
"y

£ cmd|
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Search 2 cmd § OO
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00l Command Promopt o SOOI



Command Prompt - python - o X

Microsoft Windows [Version 10.0.17134.829]
(c) 2018 Microsoft Corporation. All rights reserved.

C:\Users\satur>python
Python 3.7.3 (v 3:ef4ec6edl2, Mar 25 2019, 22:22:05) [MSC v.1916 64 bit (AMD64)] on win32
Type "help"™, "copyright"”, "credits"™ or "license" for more information.

>>>

command line & python §0O0lI 329206 C python O 23209 o'][gll
P2 PY ﬂ L LG]. py L L° L°61

##H## Linux

N\

C (2} C
, 3C20o02[Q20002 (90

C . O o0 ¢C C o [ . o
o']ooeu Terminal &0 python3 -V Q gm@&‘go’hl Python 3.6 ee{Clealen) 33@33 version 00

Ubuntu , Debian o)oaé Linux Clesl-a Python 3 00 default 306$

"] oc C
60R§0I00LE I

Python 3.7 G§3063? version @&eu&q&eoo’) update BLC\?{)G(){E) Q%Gaf)o']ooéu terminal

c 1 oc. c_ ¢ ¢ o _¢ q c
G;C¥; e32000D0 CEBCIBCZO €;€£I3C3§1(X)Gr§ CX?:?B()() CI)EEBI

sudo apt update

sudo apt install software-properties—common
sudo add-apt-repository ppa:deadsnakes/ppa
sudo apt install python3.7

C (e o C o ocC (2]
Install 99Cz(G20lon python 3.7 03 ©00C 320d:[gIScul(qu

python3.7 —-version



Mac

Mac 3‘30906 https://www.python.org/download/mac-osx/ 2 download SU%CC:OI]OD&(’)II

Python Releases for Mac OS X

= Latest Python 3 Release - Python 3.7.3

= Latest Python 2 Release - Python 2.7.16

Stable Releases

e Python 3.7.3 - March 25, 2019
» Download macOS 64-bit/32-bit installer

» Download macOS 64-bit installer

pkg file §ad0lon double click A0(Gs install a3C2&CUla0p0M



® O & Install Python

Welcome to the Python Installer

This package will install Python 3.7.3 for macOS 10.9 or later.
e Introduction
Python for macOS consists of the Python programming language
interpreter, plus a set of programs to allow easy access to it for macOS
users including an integrated development environment IDLE.

At the end of this install, click on Install Certificates for SSL root
certificates

NEW in 3.7.0: two installer variants (10.9+ 64-bit-only, 10.6+ 64-/32-bit),
built-in Tcl/Tk 8.6 support (no additional third-party downloads!),
OpenSSL 1.1.0, and more!

Continue

® O & Install Python

Standard Install on "Macintosh HD"

This will take 107.3 MB of space on your computer.

» Read M Click Install to perform a standard installation of this software

e on the disk “Macintosh HD".

Change Install Location...

Customize Go Back Install




® O & Install Python

The installation was completed successfully.

_ Congratulations! Python 3.7.3 for macOS 10.9 or later
Introduction was successfully installed.

» Read M

License

One more thing: to verify the identity of secure network
connections, this Python needs a set of SSL root certificates. You
can download and install a current curated set from the Certifi
project by double-clicking on the Install Certificates icon in

the Finder window. See the ReadMe file for more information.

Close

c (e . . o ¢
Install agcz@go']m Application > Python 3.7 22 (60901"
Name ~ Date M
7 IDLE Today i
@ Install Certificates.command 26 Mar
« License.rtf 26 Mar
» Python Documentation.html Today i
§ Python Launcher Today i
« ReadMe.rtf 26 Mar
& Update Shell Profile.command 26 Mar

& Macintosh HD > [ Applications > #J Python 3.7

Install Certificates.command OPB double click ‘Jg(c)@ ogf:zd]u



-- pip install g
Looking in inde> v https://pypi.python.org/simple, https://pypi.apple.com/simpl

ersion 19.1.1 is available.
T via th 'pip insta --upgrade pip' command.
ing file or link
creating symli to certifi certificate bundle
setting permissions
update complete
Ut

history files

.Compléted.

[Frocess completed]

Last login: Fri Jun 21 01:14:32 on

The default interac : '
To update your a unt to sh, ‘un “chsh -s /
For more detai Y t ht 0 1pplv.- 0
Htains-MacBoo i~ htainlinshwe$ cations/Pythony 3.7/Update Shelld Prof
ile.command
cript H111 upd1f~ your shell profile when the 'bin' directory
s not early ough of the PATH of your shell.
effective only in shell windows that you open
this ript.
Ull right, you're a python lover already
1 oZou t
g ing :
history...
Jftruncating history files

completed,

[Frocess completed]

o] % o (% o ocC 2] . (o 2o} o C
32930§C python3 03 ©00C320%2(q|SCUl[G Terminal 6 python3 o3 §od3mOl

Python 3.7.3 (v3.7.3:ef4ecbedl2, Mar 25 2019, 16:52:21)
[Clang 6.0 (clang-600.0.57)] on darwin

Type "help"”, "copyright", "credits" or "license" for more information.
>

Testing Python

command prompt (Windows) O%@O?US Terminal (Mac , Linux) (Tcé %06@ python3 , (Windows
O’b)é python) GB(TSC\OB(YS(S]H



[

. N [0} o C C
Python verison number $, python §O0Q 656D 00N olewdl

("Hello World")

Q000 (G2qC Enter 6810 C Hello World 83020 0005(gom03 [§¢qolewd
bash-3.2# python3

Python 3.7.3 (v3.7.3:ef4ec6edl2, Mar 25 2019, 16:52:21)

[Clang 6.0 (clang-600.0.57)] on darwin

Type "help", "copyright", "credits" or "license'
>>> print("Hello World")

Hello World

for more information.

bash-3.2# python3

Python 3.7.3 (v3.7.3:ef4ecbedl2, Mar 25 2019, 16:52:21)

[Clang 6.0 (clang-600.0.57)] on darwin

Type "help", "copyright", "credits" or "license" for more information.
>>> print("Hello World")

Hello World

>>> exit()

bash-3.2#

o cf(e c oc¢
6|]0’3[92 enter GSr]OOC\?OOOr]II

notepad O%@(J?O’S text editor O’JOSELQEL;QJJ) helloworld.py 0’% Loc%o%zof]u Text Editor (T%GOO’OJ
(% C o (% VS C d o] %o % '] C
JOO@ ?ch‘D?‘D 630007306§03£ ode (T? S'BO?O[QI_G(DQJCO CD@II

[0 . . C ) o o ocC (of
VS Code 22 Windows , Mac , Linux ©200 platform Q053 Q5D Saa?g[gﬁcofloap_’au

. (o] (] (o}
VS Code 2 New File 28 6%100’]” [9C\3L|C

("Hello World")

(o]

cre crc c f]
> 00[38 helloworld.py 3’38@@9 save C\ZL)()(I)’)SO [



e

lj\l @ helloworld.py X

1 print("Hello World")

© C . o C . C C o
[(__]zchlc terminal 02 %oco:o']u File save 090002200 path 0 agazcﬂu

RO 33&?@8 basicpy ac%ooé folder 05?’3 helloworld.py ooéooozo']ooéu O(%G@)CC:
basicpy folder (7% égogog ogozsﬁ Q%saéo']a)éll
o] [

. (o
Linux <J§c°: Mac OS ej;.) &?(\J)LIC

~/basicpy
python3 helloworld.py

[o} C

Windows ©IDQY|C

C:\basicpy
python helloworld.py

bash-3.2# cd ~/bascipy/
bash-3.2# 1s
helloworld.py

bash-3.2# python3 helloworld.py
Hello World
bash-3.2# |}

Hello World ogo%co:)ooé oéz) ecrgﬂo']eéu

o . . C C
Python €3 Q0030025§€200607) spacing ejaoo’]u Programming language 60302 0003 §C
C C o
0D03 6630003000 syntax eq%@@or]qalou Python @>Me0)

k=5

data = true

if(data==true):
k = 10



print(k)
o c c 0 o) oc c
3 code GC\D%EJD (TCJ)J‘%GCD’D tab O?KIDSCD’DO? GCT(.))OG]_(.)’-]CO@Q(DII

if(data==true):
<tab>k = 10

Python (7 6620000323160 tab 29200002 space 2910002 XOS0 F2032(g|gOlodLdN Tab
o] (of

o O C o O C
202Q0M Space DM DK C 861(5]3)8" 806’)
L L L L L IL

if(data==true):
k = 10
k =20

2 o) oc
o|Qe o Space
l(I)’)° ° ?O’JOD Q?C°(TJGO’.)’°) P (/‘ Sr]

l&COr]CTJSII BéGSZDEI 6618[961616

C ocC o
3260 code 6077 tab 000(N36 32003
o C \© 0 O
3209:(g|ao:0lon0dn 358 oS gz 32

|—§°
C

if(data==true):
<tab>k = 10
<space><space><space><space>k = 20

% ocC ~ o C o o C o o ¢ o

tab ooo)[_@em space G @ § 0XPOELEWY code € space MV tab DVCVND GEPEOP:AV:
C o C b "-'] ° cocC ! C ' : C !-‘ : ° 1-
@czo? python 0D gge@loo:)zo Iz 6IMYCE 39§60 MR|$600D space 323 tab O

o (o] ocC (o
33:)03@[&73303303 eooeld]coeeoou
L o L O° °

if(data==true):
<tab>k = 10
<tab>if(k == 10):
<tab><tab>k = 20

if(data==true):
k = 10
if(k == 10):
k = 20

[ [ [% o [ o ocC C cocC
008]000600 3200000] code 03 tab $O3] 22600607 609601396 LON 6§3MDOC:
3295260 §Cz(gogazolewdn

o] (% (of cC O \ h Co 90 r] (2] C C C
39330Q|C MQ|§60907 computer 03¢ python 2a¢:(Geol[Gn egpad0=0¢ 365(4C
programming 3’36@’368 3:)(750']6&?’)"



Sequential

. (% C © (o} (o} C C (2]

Programming &0 code 603 0006(MPC:(gC:d 32000000]00ON 003G
(of C [of o (o4

6§ NOIM 3OO WON

(of [e) C ¢ O C
D0ED 6IDADM code GROT) O oo@ Q'i_)ooo']u

i=5+14
i i +6

N [o] C (e . v~ O C C 2] \ o N C C \n O
54 03 60lC:[Qze0m | 000 COPYEILON Gz §EDG) F26(4) 6 & 60lCz0000N 35T
[ C © C C C [*] [ (2] \ N [ C
06[03pCed 3200000060:0lowdN 5+4 03 60lC20m 6[G2e00:0 6 §,a30:601C2000)
3220Ca) wempagnolona
° L (o] IL

C . (of (o (of Croe [of (of (=]
3’]@@)9 programming 320300 D220 339']90 ooaog[gg 030 o:egmgbgeoo? F
§0loDWOI MY§607D07 SC30909 FEPE0RNY 020C(Q:00E0E 6§3000:(G:600 SCi608)
C (o] (of cC O o] C N C o] (o] C C
olon o 0QYI0D M$E0MDTY AF|COY O3 0D G§§D @o)o']oooou
Variable

. o c O (o o OO0 O . N

Programming 0D OEAAEONVUONEC VA0LNE DYAV0DMEON variable 0lON

. [o] [o] ocC N
variable SP0DME0R) data 60307 S0 memory eo’@n 0003000360809 e.?epeo'lu

. o C o] (o] (o C . o (o} (o} (o] C
variable 0D $0p0600 adulonudi :ﬂsa@c variable 324232022 Q00DL0D60VYO 03

o (‘ L c [ L o 1 Lo

cx?saooﬁlo:)oou

print("Hello World!")

(o .
3200000] code €3 0 variable o eo']o']o]JLzu

counter = 100 # An integer assignment

miles = 1000.0 # A floating point

name = "John" # A string

boolean = True # Boolean Value True and False only

print (counter)
print (miles)
print (name)
print(boolean)




2} o C . o] ocC C
3 code 600300 D CEO) variable J 3 o']oooo? ecrgco']m@ewu

c

. [¢] N ocC co [¢]
counter G0y integer Olil Integer DO MG 30006 BUIOY M3§:(4Rd CV§E: 60907

8o

O,

omdl
. . co
miles 60Dy floating Ol 30006 2§62 60960\

. o C C
name (0D String Ol @0d2 ed6[MPCie0l 3203000l

o

C

N \n O C o C
boolean 0060 Boolean Sl True $, False value O ﬂo']oooou True , False 600 6$2000C3

.. \ N o o ocC (o4
oD condition 60D c? 0200:000M 6O 61(5](.\76603”
1 O e O L L Oe °
. o c(roe %
print (DGOJ’OD value (7.3 B?I}jg CIi)OJCD’XGOSCD’)Or]II

iabl o C . c oc c . f] c ofre, oG
variable GO’CJ)O? @6880961&]9') OO(TJS?CGP c?’)@@@(yo) 800610 oI X,y .z &e[-(_.]u eooe@

=] co C Cc =} co . C C 2]
3202 3 0050200607 counter (§OOlEDWON 3 2§06 miles [go0lodowdN 3 @
(o] C oo . [o] O C C cC O C N
16077 name [§o0loo0d &3(Gs variable name 03 60:C3M0P I20PAD VAV

C (of (of
wemeo']mcxgwagoz(ﬂoowu

Bit and Storage Data on Memory

. 2] ocC C O C O C
Variable 00 memory 6060 6sep wo[Gs am 036:a00:0l00WdN program GE2C0MG) 325
C (of (of [of (o
&2 memory 601§V P0: §C:0C2a0MCloDWdN

o

[ C

Computer 9 0 §,1 0 §0looudin 0 ©LICD §C 1 60l 333103 bit o3 eslClouwdn

8 Bit 03 1 Byte ) 63/0l00001 8 Bit 83030106027 binary system 326 00000000 6§ (G
60y 11111111 05 §olooudi

binary value 11111111 3 decimal 6[gpCt 255 §020lodWON

. 0C 0C ° co
C:‘:]OO’) 8 Bit €0 200:SCOD 3’36“’)3338 O'Jc’f(OSO Il
I L ° L L

.. O C co . N ofe O C .
Integer 02D 32 Bit ﬂorlooooll Integer 00§036D unsigned 8, signed 3?[9 ﬂo']oooou Unsign
[ ocC ~ C s C [ . C ° ocC C .
oM 3601C: M§:603 O (4O0) :r;aogooi;@)co: 32 bit m@@czaa?c,@ﬁcd]ooowu Signed
160N +- ©0m0la0) 3203M6[03C 31 Bit O 3209:(g|SCOlodWdN 1 bit 03607
C C o co C o C C
32601C: 0002 3285|0000 @D2[ODH 320DE60:0MOEVloWdIN

|_o
Bit sl woo C@"I teger 02§0200 0N O62028092 QOloD VI
1 Tt 8 - Integer ‘?L° L o O | °‘?8°ﬂ

(2 ~ [Total Bit]) -1

C C C
~ 2000 power (OO0



Sign Integer 3‘3@68? OO%E:OS O’gO’S@éqéem’)
. o o C (of
31 Bitm 33&”33&33@303(13" é]G@)C
L L o
(2~31) -1

2147483648 - 1
2,147,483,647

Ofre (of
3?[90 qcv.)o']oooou

c c o [ C. o co. c ¢ c . 09 c
(QJ?GOJDU% 33<J§|_0) 610 %§go&?o CD?(E% 6080’3 9C 63200 M GLUDOGL\%(Y.B UJQJ(D

[P3E503050 N

Binary Value Two's complement interpretation Unsigned interpretation
00000000 0 0

00000001 1 1

01111111 127 127

10000000 -128 128

10000001 -127 129

10000010 -126 130

11111110 -2 254

11111111 -1 255

N o

2} C C o . co C . co C

3 table &2 9DVOIDMD SDMEO Binary 00§02 § F2COLOM Singed OI$Y: | 6§33
. co

060 Unsigned oo%ogo']u

325|00 [40(Gadon$ 66,302 binary 03 1 6[pCzadad0looudn Sign € 0 320300
o]

C N co Cc C o} C C ¢ O N
32601Cs 32654 00p0§65600L) 32500 0 D0 6§Vl Sle(oPE M0} 32654
35|00 00§62 0003 O (§2 936203 ClodVdN



[of C . \ \ o ¢ O C
3']6@39 632000M equation zfolnteger 9. Max range ga)enlealan) 610']()000"

)

- (2 ~ [Total Bit]) to (2 ~ [Total Bit]) - 1

c

:3"]6@’)&;: 32 Bit Integer Signed 0’% OQO’S@ _ 616600’)

- (2~ 31) to (2 31) -1
= -2,147,483,648 to 2,147,483,647

C s

Unsigned 09 030§ Ce00y 32 Bit 32(Gp) $ 00060lewdn

0 to (2 ~32) -1
= 0 to 4,294,967,295

q c0lewdn

., O C
Float 6037 32 Bit §olooddn
32 bit €

® sign 1 bit
® cxponent 8§ bit

® Mantissa 23 bit
binary value 0 01111100 01100000000000000000000

0O 0C c c
m Q OC:s E)CI)CI)LHEQ(X)H
L L o 1

Sign 0
exponent 01111100
fraction oo 01100000000000000000000

. C s C o
sign 0 (003 32006 [0PC +
1+ SUM ( i=1 To 23) of b(23-i) 2 ~ -i

slefopc

1+2~-2+2"-3=1.375



exponent 02 01111100

2~ (e - 127) =2 ~ 124-127 =2 ~ -3
value = 1.375 x 2 ~ -3 = 0.171875

sle[o3pC 0.171875 03 binary 0 01111100 01100000000000000000000 F26858 5625000
C
(0n]00]]

0o oc oc c
Float 02D 30000 (2 G:?GT)OO OD@S%CO']UJ(DII

(% (o} co
6$200000 30006 00$(0:D60) Double ol
Double 0602 64 Bit é)]o']oou%u Double 02602 30000 16 e§q308 a%éz‘%cc:oﬁlmcf)u
. co C C
String m§(3:mem? character storage GOT&JJ) elfooeo']oooou
® ASCII a(::)Gl(S 1 Character 8 Bit
® UTF-8 0qC 8 Bit ™6§ 32 Bit (4 Bytes)
® UTF-16 30§ C 16 Bit 68 32 Bit (4 Bytes)
[o] C
3200 656p WLlodWON
C cC O N C C C o C C .
MR|$607D0) 326454, storage 60 326(MPPCs F2§p0:CUD O0OE(JCs3V:(Y¢ variable 603
(2] [of o C cC O o] '] (o] o "] o o
saqu[_gz oooe@’)g ©2930COOWONM 6I60lMEeoQLlIl memory 33:1:33[9[(3
C o C C cC O N [o] [o] C oCoO C C (o
32500220 (§06320C 9DLOCT 6§V VO PP:EEDSCH §0guOGlEDLON oo [gps

o C o . OC o (‘L o C 2} Cc C N
32600:00007607) Computer Science OCz$ 200H3OCoF0(G Q|$6007 3068,

L]

—

\ C

. . oc¢ ) c 2] . \ c oc
Programming Basic (BCS(J—D 607 36D O OOC@)S[&]SGU)? programming iooooai)csp

o c c c
608(7? SDMNAOM GG]_SOJ)‘S&gD%(.ﬂQ(DII

Operators
Operators 8070M603) 601C:5|026(gpD®: Ul Programming ¢

(o
e ool +
(of
° P+
(of
° saegpoo*
® 3O/
(o
® 3|MMC: %

38@° 2320100091 M$609D0D 20JP W zaoo@ 2000 x SC = 3200200 3905@@ olona
[l b A o.ﬁ o qu L°|. @ T5 R | L° l i’



nevlcs

C C C (of C
36068 320D PUED BQVE TNV @@@@(ﬂu

k=5+14
print(k)

oc o r]c © c o N c q
M§: |3 00 60 cgooag[ggeoo? 6003 0 k AOM 00PQA0:0x0lI

. o C C cC O C (% (% C
programming €2 data 609 COPYIICIOVIIEC IDWIDMIEN eq:o']oowu

k=5
\ e o Cc oc o oo
323 SBG%DLDOOGCD’D k COM 5 CD@L\?(DL\E’ &?C\?UJ)O']II

5+1=6
O (e C .
39[93 qo']oou)u Programming 26077
6 =5+1

ofe 1 c c 1 N o) 0 . N c o
30[98 6618610 oWl 6 M G]_C\)BO Il G]_C\)’)OJ '336[;9(7) k 800D variable 0O 32©25 2QC3©

L . ° L L » 0 P
:33(%;(73

O (e C \ o C \ (of 2] C C C C
(G2 eqz0loowdN33l06C k 0060 6 0Coul(Gin 025p0:6(gPEEC IDWODM ¢
: C (e : (of ! \o o (o (of (of ! o C
process Qo[gzeoo? P920000 MO variable AOM process QOV0C02320) data OISV
C (% C (% [of C . .
Olooudi 32601C: © ©UIEO0l:I 32805 1 326[EPMD | 22607620 RDS variable assign

© o0 o N C C C C
» 306 olou §2200p06320C PLEIECV: @@@&90{]"

3
b=14
c=a+b
print (c)

a



a @003 3 oI b ad 03 4 copI (G2ay|C a §,b A3 60lCzN §a0 326[9D ¢ 0O CP)(Ge
60 oS (g§aod(gam:dlondi

c
335[0’)
]

(of ocC N (of C (o] o (of
F60lE: wogcsorlou 30§00 3P - O ma?:@loqoowu

a =10
b=14
c=a-b
print (c)

a=3
b =4
c=axbh
print (c)
300)3

o

c o c
:330738133(%;(73 /(7? CEBCIESE}[LH(ID(X)H

a =10

b =2
c=a/b
print (c)

g
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Problem Solving

Programming (7 66300026P&D 08P MPIVC [qonos60p 75 6[geCs §omeoy Vlocdl
WO 32032(g|90603 (406507 [oo0§760907 AQUOCOCEDM 6§ CEVLEQ program 60R
o c L IL [e] o A o L [¢] ° IL 1 [ o
0 ©p:o02 603263 62 ClodWdIN
L o

DNl O§2 | 0200 0N @ C ee']&coéor%ooorSB']
D0 MD§2 | 092 dli [§eqC 3 sulcs > coon(galn

C C . 1 I c o s oc, o, Co C (e, ~C qco o N
C\g(DC\gLDGCDOO I (Y&I«%GU)’) O.B’ 336‘?‘%9(0‘?0 J De QOMIaLWVIII [90610 210 [ 03 [90 6100)

(o] (of O C o N
326[g03 0od6LA3M§UION
L L L L
3303@ 2009 input 0020600 320000 python3 €260 input OO saoo[g olon oI
L° l iL Llnpu EB P o python T 2 1npu q L° l

user_input = input("Please enter something: ")

print ("you entered", user_input)

\ © [o] o ¢ C
323 code Clevtiee python 3 ©2 run COMEC

Please enter something: hi

you entered hi

O (e ’] ocC C
20(Gs [goladdeudn
(% cC O . C o C (e o ¢C ocC C o C 2] C
0R|§6070) user input COMS 0200(G E M3§: | Ads VMg e3NCH (2607 60IC:
[G2e097 §03m coadeL:§oloN
o L L L

inputl = int(input("Please enter first number: "))
input2 = int(input("Please enter second number: "))
result = inputl + input2

print (inputl,"+",input2,"=", result)

Please enter first number: S

Please enter second number: 89
5+ 8 =94




N

0R]§60000) user 06§ data 03 9COMS0) 323 string value 3654, §020l0DWON integer

2688 A03|COD 330006@@')6 int() 03 saoo@ co:20lon LIl
‘%i LqJ s <1 z 1 0 L L° |. °

inputl = int(input("Please enter first number: “))

input (G4 user 3658 SOCIM ODAPOEVLAIMBEVBLY string 326§ 0CAIVIEOWOI

int() ie@)coo?mo? saorg(f)e@)é %()05610 oWl

5
II6II
rint(a+b)

T T o

string | 09 601C20000 323160 11 32008 56 (400703 603qeA0lN
c O

String $002073 int 6((pC2g)Com6(NPE int() 73 320d2[gg0looudn

a = II5II
b = II6II
print(int(a)+int(b))
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If student's grade is greater than or equal to 40
Print "passed"
else

Print “failed"
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READ height of rectangle
READ width of rectangle

COMPUTE area as height times width
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height = input("Enter Height O0f Rectangle: ")
width = input("Enter Width Of Rectangle: ")
area = int(height) % int(width)

print("Area is ",area)

Enter Height Of Rectangle: 40

Enter Width Of Rectangle: 890
Area is 3200
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® Qutput: PRINT, DISPLAY, SHOW
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® [Initialize: SET, INIT
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Print "Hello World”

End
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print("Hello World”)

What is your name
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username = input("What is your name ? : ")
print("Your name is ",username)
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Htains-MacBook:~ htainlinshwe$ python3 whatisyourname.py
What 1s your name 7 : Htain Lin Shwe

Your name is Htain Lin Shwe
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print X+Y

Stop
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X = input("Enter first value : ")
y = input("Enter second value : ")
print("X +Y =", x +vy)
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x = input("Enter first value : ")
y = input("Enter second value : ")
try :
= int(x)
y = int(y)
print("X +Y =",x +vy)

except ValueError:
print("Please enter number only")
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try :
x = int(x)
y = int(y)
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Print "Enter First Number"
READ firstnum

Print "Enter Second Number"
READ secondnum

if secondnum is less than or equal zero

Print "Second number must be greater than zero"
else

Print firstnum + "divied by " + secondnum

Print firstnum/secondnum
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peint "Enter First Number®

Eve firstum ;

peint "Enter Second Number”

Receve secondnum

print “trst number divided by peint “Second
sacond number” D greater

number myst
than zero”

print fesumisaecondnum

o C C C
Python 03 63200060 (130§ 63C

firstnum = input("Enter First Number ? : ")
secondnum = input("Enter Second Number ? : ")
try

firstnum = int(firstnum)
secondnum = int(secondnum)

if secondnum <= 0
print ("Second number must be greater than 0")
else:
print (firstnum, " divied by ", secondnum)
print (firstnum/secondnum)

except ValueError:
print ("Please enter number only")
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firstnum = input("Enter First Number ? : ")
secondnum = input("Enter Second Number (between 1-10) ? : ")
try :

firstnum = int(firstnum)
secondnum = int(secondnum)

if secondnum <= 0 :

print ("Second number must be greater than 0")
elif secondnum < 1 or secondnum > 10 :

print ("Second number must be between 1-10")
else:

print (firstnum, " divied by ", secondnum)

print (firstnum/secondnum)

except ValueError:
print ("Please enter number only")
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Print "Enter First Number"
READ firstnum

Print "Enter Operator (+,—,%,/)"
READ operator

Print "Enter Second Number"
READ secondnum
output = true
if operator is + then

result = firstnum + secondnum
else if opeartor is - then

result = firstnum - secondnum
else if opeartor is x then

result = firstnum *x secondnum
else if operator is / then

result = firstnum/secondnum
else

Print "Wrong Operator"



output = false

if output == true
Print "Result is " , result
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X = input("Enter first value : ")

y = input("Enter second value : ")

op = input("Operator (+ - x /) : ")

try :
X
y

int(x)
int(y)

output = True

if op == "+" :
result = x+y
elif op == "-" :
result = x-y
elif op == "x" :
result = xxy
elif op == "/" :
result = x/y
else :

output = False
print("Wrong Operator")

if output :
print("Result is ", result)

except ValueError:
print("Please enter number only")
print(ValueError);
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X = input("Enter first value : ")

y = input("Enter second value : ")
op = input("Operator (+ — % /) : ")
try :

int(x)
int(y)

y

output = True

if op == "+" :
result = x+y
elif op == "-" :
result = x-y
elif op == "x" :
result = xxky
elif op == "/" :
result = x/y
else :

output = False
print("Wrong Operator")

if output :

print("Result is ", result)

except ValueError:
print("Please enter number only")
print(ValueError);
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® For Loop
® While Loop

® Do While Loop
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# will print 0 to 9
for i in range(10):
print(i)

print("———=")
# will print 5 to 9

for i in range(5,10):
print (i)
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while (count < 9):
print('The count is:', count)
count = count + 1
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while x == False :
value = input("Enter the number between @ and 9: ")

try:
value = int(value)

if value > 9:
print("Your value is over 9")
elif value < 0:
print("Your value is less than 0")
else:
print("Your number is
x = True
except ValueError:
print("Please enter the number between @ and 9")
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int count =

do {
System.out.println("Count is: " + count);
count = count + 1;

} while (count < 11);
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count =1
print('The count is:', count)
count = count + 1

while (count < 11):

print('The count is:', count)
count = count + 1
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for x in range(5):
print("x")
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for x in range(5):
for k in range(x):
print("«", end="")
print("")
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for x in range(1,6):
for k in range(x):
print("x", end="")
print("")
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total = 0;
for x in range(10):

total = total + x
print(total)
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total = 0;

for x in range(10):
total = total + 1

print(total)
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list = [1,5,2,7,8,9,200,155]

# First Room
print(list[0])

# 9 will show
print(list[5])

# Last Room
print(list[7]1)
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list = I1,5,2,7,8,9,200,155]

#Total Room
print("Total room in array is",len(list))

Total room in array is 8
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list = [1,5,2,7,8,9,200,155]

for i in range(len(list)):
print(list[i])
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list = [1,5,2,7,8,9,200,155]
X =0
for i in range(len(list)):

X = x + list[i]

print("Total:",x)

Total: 387
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list = [1,5,2,7,8,9,200,155]
X =0
for i in list:

X =X+ 1

print("Total:",x)

Total: 387
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list = [1,5,2,7,8,9,200,155]

for (i,item) in enumerate(list):
print("Index :",i,"And Value :",item)

Index : @ And Value : 1
Index : 1 And Value : 5
Index : 2 And Value : 2
Index : 3 And Value : 7
Index : 4 And Value : 8
Index : 5 And Value : 9
Index : 6 And Value : 200
Index : 7 And Value : 155
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t = (1,2,3) # immutable
[1,2,3] # mutable
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list = [1048,1255,2125,1050,2506,1236,2010,1055]
maxnumber = list[0]

for x in list:
if maxnumber < x :
maxnumber = x

print("MAX number in array is",maxnumber)
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list = [1,5,2,7,8,9,200,155]
print(len(list))
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def printHello():

print ("HELLO")

printHello()
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def printHello(val):
print ("HELLO",val)

printHello("WORLD")
printHello("Python")
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def sum(vall,val2) :
return vall+val2

print("suMm : ", sum(1,4))
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list = [1048,1255,2125,1050,2506,1236,2010,1055]
maxnumber = list[0]
for x in list:

if maxnumber < x :

maxnumber = x

print("MAX number in array is”,maxnumber)
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list = [1048,1255,2125,1050,2506,1236,2010,1055]
maxnumber = list[0]

for x in list:



if maxnumber < x :
maxnumber = x

print("MAX number in array list is",maxnumber)
list2 = [1,2,5,6,9,3,2]
maxnumber = list2[0]
for x in list2:
if maxnumber < x :

maxnumber = X

print("MAX number in array list 2 is",maxnumber)
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def max(lst):
maxnumber = 1st[0]

for x in lst:
if maxnumber < x :
maxnumber = X
return maxnumber

list = [1048,1255,2125,1050,2506,1236,2010,1055]
list2 = [1,2,5,6,9,3,2]

print("MAX number in array list is",max(list))
print("MAX number in array list2 is",max(list2))
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Defining a Class
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class animal:
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class animal:
number_of_legs = 0

Instances
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class animal:

number_of_legs = 0

dog = animal()
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class animal:

number_of_legs = 0
dog = animal()
dog.number_of_legs = 4

print ("Dog has {} legs".format(dog.number_of_legs))

you can also write like that

print("Dog has " + str(dog.number_of_legs) + " legs")
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class animal:

number_of_legs = 0
dog = animal()
dog.number_of_legs = 4

print ("Dog has {} legs".format(dog.number_of_legs))

chicken = animal()
chicken.number_of_legs = 2

print ("Chicken has {} legs".format(chicken.number_of_legs))
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Function in Class
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class animal:
number_of_legs = 0
def sleep(slef) :
print("zzz")

dog = animal()
dog.sleep()

wo

~ . o cC _© \ o (e C o C
class eelCs) function 0D 0§00 gae']ejs'.) (self) 3?[9: eelevioostiearies) eogﬂo’]ewn 32
C N O . o] C o ocC C
0 P09 class AOWD §0) variable 5 CV6:63lT §UlAGGLWIN

Constructor
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class animal:
number_of_legs = 0

def __init_ (self):



self.number_of_legs = 4

def sleep(slef) :
print("zzz")

dog = animal()
print ("Dog has {} legs".format(dog.number_of_legs))
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class animal:
number_of_legs = 0

def __init_ (self,legs = 4):
self.number_of_legs = legs

def sleep(slef) :
print("zzz")

dog = animal()

print ("Dog has {} legs".format(dog.number_of_legs))
spider = animal(8)

print ("Spider has {} legs".format(spider.number_of_legs))

def __init_ (self,legs = 4):
o] [¢] N O (e C (%
SDONME0) legs 0 default value 326858 4 30(G svzcmz0lodWON Sle[oPC

dog = animal()
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spider = animal(8)
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class animal:
number_of_legs = 0

def sleep(slef) :
print("zzz")

def count_legs(self) :
print("I have {} legs".format(self.number_of_legs))

class dog(animal):
def __init_ (self):
self.number_of_legs = 4

def bark(self):
print("woof")

mydog = dog()
mydog.bark();
mydog.sleep();
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Implementing A Stack
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class Stack:
def __init_ (self):
self.items = []
def is_empty(self):
return self.items == []
def push(self, item):
self.items.append(item)
def pop(self):
return self.items.pop()
def peek(self):
return self.items[len(self.items) - 1]
def size(self):
return len(self.items)
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#stack.py

class Stack:

def __init_ (self):
self.items = []

def is_empty(self):
return self.items == []

def push(self, item):
self.items.append(item)

def pop(self):



return self.items.pop()
def peek(self):

return self.items[len(self.items) - 1]
def size(self):

return len(self.items)

s = Stack()

print(s.is_empty())
s.push(4)
s.push('dog')
print(s.peek())
s.push(True)
print(s.size())
s.push(8.4)
print(s.pop())
print(s.pop())
print(s.size())

s = Stack()
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s.push(4)
s.push('dog')
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print(s.peek())
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print(s.size())
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print(s.pop())
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# parChecker.py
from stack import Stack

def parChecker(symbolString):
s = Stack()
balanced = True
index = 0
while index < len(symbolString) and balanced:
symbol = symbolString[index]
if symbol == " (":
s.push(symbol)



else:
if s.is_empty():
balanced = False
else:
s.pop()

index = index + 1

if balanced and s.is_empty():
return True

else:

return False

print(parChecker('((()))"))
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symbol = symbolString[index]
if symbol == "(":
s.push(symbol)
else:
if s.is_empty():
balanced = False
else:
s.pop()

index = index + 1

C C C c O o o C s C
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if balanced and s.is_empty():
return True

else:
return False

c ... c c

if balanced and s.is_empty(): GjaD 6618@’)8&)@ condition G@)g return False [9&%0']
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from stack import Stack

def parChecker(symbolString):
s = Stack()
balanced = True
index = 0
while index < len(symbolString) and balanced:
symbol = symbolString[index]
if symbol in "([{":
s.push(symbol)
else:
if s.is_empty():
balanced = False
else:
top = s.popl()
if not matches(top,symbol):
balanced = False
index = index + 1
if balanced and s.is_empty():
return True
else:
return False

def matches(open,close):

Opens = II( [_{II
closers = ")]}"
return opens.index(open) == closers.index(close)

print(parChecker("{{([1[1)}()}"))
print(parChecker('[{()]1"))
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top = s.pop()
if not matches(top,symbol):
balanced = False
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def matches(open,close):
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closers = ")1}"

return opens.index(open) == closers.index(close)
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opens = "([{"
closers = ")1}"

print(opens.index(" ("))
print(opens.index("["))
print(closers.index("]1"))
print(closers.index("}"))
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Decimal To Binary
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33 (2|§600009607 Decimal (Base 10) 006§ Binary (Base 2) value e[ Cromeco: 64

(of (of (of C C [of . [o] N [e )¢ o C
[m598320C1 Computer 2062 03060IM [§0§CE07 binary 30 93000 20§ 3320

(o] . NN [of C (o] C ~ O C

0looudi Computer U2 binary value §, 0 2200000001005 value 1 0 §C 1 6 §oloowdn
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Decimal value 00602) 0-9 omc?seogﬂo']oooou RULDII 668 DO decimal value 22 binary
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668/2 = 334 , Mod :

334/2 = 167, Mod: 0
167/2 = 83, Mod: 1
83/2 = 41, Mod: 1
41/2 = 20, Mod: 1
20/2 = 10, Mod: @
10/2 = 5, Mod: 0@
5/2 = 2, Mod: 1
2/2 =1, Mod: @
1/2 = 0, Mod: 1
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from stack import Stack

def divideBy2(decNumber):
remstack = Stack()

while decNumber > 0:
rem = decNumber % 2
remstack.push(rem)
decNumber = decNumber // 2

binString = ""
while not remstack.is_empty():
binString = binString + str(remstack.pop())

return binString

print(divideBy2(668))
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oo%fgzoaé 1234 @o%ooéu divideBy8(668) el sae@oaé 1234 og(ﬁmqeéu

class Stack:
def __init_ (self):
self.items = []
def is_empty(self):
return self.items == []
def push(self, item):
self.items.append(item)
def pop(self):
return self.items.pop()
def peek(self):
return self.items[len(self.items) - 1]
def size(self):
return len(self.items)
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Queue Abstract Data Type
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Implementing A Queue
C cC O C [¢] cC _© C [% C [ cC e o
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pyqueue.py OO0 (D w [9 63200l code oo&cgooofleoou

class Queue:
def __init_ (self):
self.items = []

def isEmpty(self):



return self.items == []

def enqueue(self, item):
self.items.insert(0,item)

def dequeue(self):
return self.items.pop()

def size(self):
return len(self.items)

g=Queue()
g.enqueue(6)
g.enqueue('cat')
g.enqueue(True)
print(q.size())
print(q.dequeue())
print(qg.dequeue())
print(q.size())
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Priority Queue
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from pyqueue import Queue

class PQueue:
def __init_ (self):
self.items = {}

def isEmpty(self):
return len(self.items) == 0

def enqueue(self, item,priority=0):
if priority not in self.items:
self.items[priority] = Queue()

queue = self.items[priority]
queue.enqueue(item)



def dequeue(self):
keys = list(self.items.keys())

if len(keys) > 0 :
cursor = keys[-1]

myqueue = self.items[cursor]
val = myqueue.dequeue()

if myqueue.size() ==
del self.items[cursor]
return val
return ""

def size(self):
size = 0
for key in self.items.keys():
size = size + self.items[keyl.size()
return size

. o . O C o(o (o C (o]
Priority Queue 02D queue =leales Priority 3200M ®BSGOUOD [9 00056020701 Code 0o

L
ClQaCwn 32Ca0: 06:[Md qezCI
) §2 326)CG 2 9

from pqueue import PQueue
p = PQueue()

.enqueue("HELLO",1)
.enqueue("H",2)
.enqueue("E",5)
.enqueue("L",3)
.enqueue("0",3)
.enqueue("Sample",9)

T T T T T T

# 7
print(p.size())

#Sample
print(p.dequeue())

#E
print(p.dequeue())

#4
print(p.size())

#L
print(p.dequeue())

#0
print(p.dequeue())

#H

print(p.dequeue())

#1
print(p.size())



C

C N N .. C o C
enqueue 00003 323160 value § priority Ololooudn 23606W) 4§00

S
)
S,
bR
"5

.. C o c c oc c
Priority 33@(;&?3 m 3’361C CIE))(DQ')’)O"](\)@GLDII

= PQueue()

©

.enqueue("HELLO",1)
.enqueue("H",2)
.enqueue("E",5)
.enqueue("L",3)
.enqueue("0",3)
.enqueue("Sample",9)
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if priority not in self.items:
self.items[priority] = Queue()
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DOODM self.items el s key name 00 priority 9 eﬂ@@oooo']u ©§00:30§C Queue Object
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queue = self.items[priority]
queue.enqueue (item)

. N 2] . . cre . [¢] ¢ O C

item COMD6$ quecng priority key eof@;o elfooe[gseoo? Queue object o ocl)ooc\?m(ﬂ
C (2] Y C C

oWOIl G607 Queue GO enqueue COOELOlEDVON

.enqueue("HELLO", 1)
.enqueue("H",2)
.enqueue("E",5)
.enqueue("L",3)
.enqueue("0",3)
.enqueue('"Sample",9)
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cursor = keys[-1]
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myqueue = self.items[cursor]
val = myqueue.dequeue()
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if myqueue.size() == 0 :

del self.items[cursor]
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size = 0
for key in self.items.keys():
size = size + self.items[key].size()
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Hot Potato
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Aung Aung

Hla Hla Mg Mg

Ko Ko Thiha

Thin Thin
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from pyqueue import Queue

def hotPotato(namelist, num):
simqueue = Queue()



for name in namelist:
simqueue.enqueue(name)

while simqueue.size() > 1:
for i in range(num):
simqueue.enqueue(simqueue.dequeue())
simqueue.dequeue()
return simqueue.dequeue()

print(hotPotato(["Aung Aung", "Mg Mg" , "Thiha" , "Thin Thin" , "Ko Ko" , "Hla Hla"1l,8))
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simqueue.enqueue(simqueue.dequeue())
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class Queue:
def __init_ (self):
self.items = []

def isEmpty(self):
return self.items == []

def enqueue(self, item):
self.items.insert(0,item)

def dequeue(self):
return self.items.pop()

def size(self):
return len(self.items)

g=Queue()
g.enqueue(12)
g.enqueue('dog"')

g.enqueue(True)

print(q.dequeue())
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Implementing an Unordered List: Linked Lists
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class Node:
def __init_ (self,init_data) :
self.data = init_data
self.next = None

def get_data(self):
return self.data



def get_next(self):
return self.next

def set_data(self,new_data) :
self.data = new_data

def set_next(self, new_next) :
self.next = new_next
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from node import Node

temp = Node(93)
print(temp.get_data())
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from node import Node
class UnorderedList:
def __init_ (self):

self.head = None

mylist = UnorderedList()
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def is_empty(self):
return self.head == None

code 0060

from node import Node
class UnorderedList:
def __init_ (self):

self.head = None

def is_empty(self):
return self.head == None

mylist = UnorderedList()
print(mylist.is_empty())
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mylist. = UnorderedList()
mylist.add(3)
mylist.add(31)
mylist.add(71)
mylist.add(10)
mylist.add(5)
mylist.add(1)
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def add(self,item):
temp = Node(item)
temp.set_next(self.head)



self.head = temp
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from node import Node

class UnorderedList:
def __init_ (self):
self.head = None

def is_empty(self):
return self.head == None

def add(self,item):
temp = Node(item)
temp.set_next(self.head)
self.head = temp

mylist = UnorderedList()
mylist.add(3)
mylist.add(31)
mylist.add(71)
mylist.add(10)
mylist.add(5)
mylist.add(1)
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Set current is head
Set count is zero
Loop Until current is None
Increase count
current = current.get_next()
Return count
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def size(self):
current = self.head
count = 0
while current != None:
count = count + 1
current = current.get_next()
return count
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from node import Node

class UnorderedList:
def __init_ (self):
self.head = None

def is_empty(self):
return self.head == None

def add(self,item):
temp = Node(item)
temp.set_next(self.head)
self.head = temp

def size(self):
current = self.head
count = 0
while current !'= None:
count = count + 1
current = current.get_next()
return count



mylist = UnorderedList()
print(mylist.size())

mylist.add(3)
mylist.add(31)
mylist.add(71)
mylist.add(10)
mylist.add(5)
mylist.add(1)

print(mylist.size())
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def search(self,item):
current = self.head
found = False
while current != None and not found:
if current.get_data() == item:
found = True
else:

current = current.get_next()
return found
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from node import Node

class UnorderedList:
def __init_ (self):
self.head = None

def is_empty(self):
return self.head == None

def add(self,item):
temp = Node(item)
temp.set_next(self.head)
self.head = temp

def size(self):
current = self.head
count = 0
while current !'= None:
count = count + 1
current = current.get_next()



return count

def search(self,item):
current = self.head
found = False

while current !'= None and not found:
if current.get_data() == item:
found = True
else:

current = current.get_next()
return found

mylist = UnorderedList()

mylist.add(3)
mylist.add(31)
mylist.add(71)
mylist.add(10)
mylist.add(5)
mylist.add(1)

print(mylist.search(10))
print(mylist.search(12))
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SET current = head
SET previous = None
SET found = false
Loop Until found OR current is None
IF current.data == item THEN
found = true
ELSE
previous = current
current = current.next
IF found == true THEN
IF previous == None THEN
head = current.next
ELSE
previous.next = current.next
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def remove(self,item) :
current = self.head
previous = None
found = False

while current != None and not found:
if current.get_data() == item:
found = True > it iiiiiaaaaas
else:

previous = current
current = current.get_next()

if found :
if previous == None:
self.head = current.get_next()
else:

previous.set_next(current.get_next())



d C C o C
code 6opmm4(g3 Qogodqc

c

from node import Node

class UnorderedList:

def

def

def

def

def

def

mylist

mylist.
mylist.
mylist.
mylist
mylist.
mylist

__init_ (self):
self.head = None

is_empty(self):
return self.head == None

add(self,item):

temp = Node(item)
temp.set_next(self.head)
self.head = temp

size(self):

current = self.head
count = 0

while current != None:

count = count + 1
current = current.get_next()
return count

search(self,item):
current = self.head
found = False
while current !'= None and not found:
if current.get_data() == item:
found = True
else:
current = current.get_next()
return found
remove(self,item)
current = self.head
previous = None
found = False
while current !'= None and not found:
if current.get_data() == item:
found = True
else:
previous = current
current = current.get_next()
if found :
if previous == None:
self.head = current.get_next()
else:
previous.set_next(current.get_next())
= UnorderedList()
add(3)
add(31)
add(71)
.add(10)
add(5)
.add(1)

print(mylist.size())

mylist.

remove(5)

print(mylist.size())



mylist.remove(100)
print(mylist.size())
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class OrderedList:
def __init_ (self):
self.head = None
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def search(self, item):
current = self.head
found = False
stop = False

while current != None and not found and not stop:
if current.get_data() == item:

found = True
else:

if current.get_data() > item:

stop = True

else:

current = current.get_next()
return found

¢ O C NS o] C cfe O C C C C C

code ©ODOIMOMN$, 398D §:00p06000M[G3 A CUlodLON Search AWOEILS 1 gPODLD

o] C : i : LC [ C (I:o C © 2] CL ! C N C
50000 206IDMEOT §C2gC2e00:01I 00095:(5C:06 3 value LIODAME 1 VLIADFGC

. ° co ’ JC ! [% =] O (o [ ! C Ib [ S o : ’
value (0 329 COOD§ 32852000 [NJ26§00:30(Gz ®OVlEDLON TDAT VOGS HDEON
0aD§26000 [13:0PCLOCIM §656007 [03:09026C607) 620gP(g 6§7MMDM I

C (o] C O s o] C C C [¢] C 2]

60340 COE: OGEORRI 32m0006) ©§5972 00N 6§3MIa§:05 DMAP:(G: §p
© a50la5660dI



C o o © C ~ O o C C

me@og Search 03 326M ooos[gz zaqce[;pqoom 30602 Search OC3$:0000
C . o C c o ocC C . C
oaeoooeo']ooﬁa Ordered List 93 Add 320C2 cOpOQ) qo']meo;eoou Ordered List 00 00RO

cC O (of (of (of 1 C QD C (o] (of Go (of ~ 0 co (o]
00580 C POLLS value COMD @ooomoooo? PO [90610 33 326§,60 OPOQ 03
olonudi

def add(self, item):
current = self.head
previous = None
stop = False
while current !'= None and not stop:
if current.get_data() > item:
stop = True
else:
previous = current
current = current.get_next()
temp = Node(item)
if previous == None:
temp.set_next(self.head)
self.head = temp
else:
temp.set_next(current)
previous.set_next(temp)
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if previous == None:
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while current.get_next() != None :
c c C o _C o c NR) c ) co N
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def pop(self)
current = self.head
previous = None
while current.get_next() != None :
previous = current
current = current.get_next()

previous.set_next(None)
return current.get_data()

N C cC O . [of o o (of C
0 39 ogﬁeooooo Ordered List class 0009 QO3 ®ez@eqemcu
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from node import Node

class OrderedList:
def __init_ (self):
self.head = None

def is_empty(self):
return self.head == None

def add(self, item):
current = self.head
previous = None
stop = False
while current != None and not stop:
if current.get_data() > item:
stop = True
else:
previous = current
current = current.get_next()
temp = Node(item)
if previous == None:
temp.set_next(self.head)
self.head = temp
else:
temp.set_next(current)
previous.set_next(temp)

def size(self):
current = self.head



count = 0
while current != None:

count = count + 1

current = current.get_next()
return count

def search(self, item):
current = self.head
found = False
stop = False

while current != None and not found and not stop:
if current.get_data() == item:
found = True
else:

if current.get_data() > item:
stop = True
else:
current = current.get_next()
return found

def remove(self,item)
current = self.head
previous = None
found = False

while current != None and not found:
if current.get_data() == item:
found = True
else:

previous = current
current = current.get_next()

if found :
if previous == None:
self.head = current.get_next()
else:

previous.set_next(current.get_next())

def pop(self)
current = self.head
previous = None
while current.get_next() != None :
previous = current
current = current.get_next()

previous.set_next(None)
return current.get_data()

mylist = OrderedList()

mylist.add(3)
mylist.add(31)
mylist.add(71)
mylist.add(10)
mylist.add(5)
mylist.add(1)

print(mylist.size())
mylist.remove(5)
print(mylist.size())
print(mylist.pop())
print(mylist.size())
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dict = {'Name': 'Aung Ko', 'Age': 7}

print("NAME: " + dict["Name"])
print("Age: " + str(dict["Age"]))

353 code &0 (13000 E Name,Age 000060300 Key 0lil Key 03 00pdcdmo00) 323
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personl = {'Name': 'Aung Ko', 'Age': 7}
person2 = {'Name': 'Ko Ko', 'Age': 8}

room = [personl,person2]

for person in room:
print("NAME: " + person["Name"])
print("Age: " + str(person["Age"]))
print("======")
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for person in room:
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dict = {'Name': 'Aung Ko', 'Age': 7}



dict["Age"] = 9

print("NAME: " + dict["Name"])
print("Age: " + str(dict["Age"]1))
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Delete Dictionary
o cre C C C
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dict = {'Name': 'Aung Ko', 'Age': 7}
dict["Age"] = 9
del dict['Name']

print("NAME: " + dict["Name"])
print("Age: " + str(dict["Age"]))
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. . C C . . O (e .
Apllication Program Interface @o)o']oaoou ROl user information szl eobz client
L
C C . . O (e (o4 ocC C
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{
"id" 1,
""name" : "Kaung Kaung",
"age" : 8
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1o L o5 O L

8()EI)H
{
"id" 1,
"name" : "Kaung Kaung",
"age" : 22
b

32000001 9&200 JSON object Gl

{
"id" & 1,
"name" : "Kaung Kaung",
"age" : 8

H

{
"id" . 2,
"name" : "Yan Kyi Naung",
"age" : 9

H

{
"id" & 3,
"name" : "Zaw Htet",
"age" : 10
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{
"id" 1,
"name" : "Kaung Kaung",
"age" : 8,
"address" : {
"no" : 129,
"street" : "31 St",
"city" : "Yangon",
"country" : "Myanmar"
}
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{
"id": 1,
"name": "Kaung Kaung",
"age": 8,
"addresses": [{
"no": 129,
"street": "31 St",
"city": "Yangon",
"country": "Myanmar"
}I
{
""no": 89,
"street": "23 St",
"city": "Yangon",
"country": "Myanmar"
}
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import json
JSON string 0203 02206500000le 01
string > 00O 2
Json_data = I{Ilall: 1’ Ilbll: 2, IICII: 3' Ildll: 4’ Ilell: 5}I
o . . . C N C
0O JSON string 320z Dictionary 6[gpCzad0lepdi
sample_dict = json.loads(json_data)
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print(sample_dict['a'l)
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print(json.dumps(sample_dict))
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room = [{'Name': 'Aung Ko', 'Age': 7, 'Gender' : 'male'}, {'Name': 'Ko Ko', 'Age': 8,
'Gender' : 'male'},{'Name': 'Aye Aye', 'Age': 7, 'Gender' : 'female'},{'Name': 'Htet
Htet', 'Age': 8, 'Gender' : 'female'},{'Name': 'Win Aung', 'Age': 7, 'Gender' : 'male'}]
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for x in range(@, 5):
print ("Hello World",x)
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def recursive(string, num):
if num == 5:
return
print (string,num)
recursive(string, num+1)

recursive('"Hello World",0)
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recursive("Hello World",0)
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if num == 5;:
return

C C C C C C s ¢ O C
num M 5 BUIAP) FAVE(OFPC return V(YOI nUM (D 20 5 [§OFVLODEC
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print (string,num)
recursive(string,num+1)
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Calculating the Sum of a List of Numbers
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def listsum(numList):
sum = 0@
for i in numList:
sum = sum + i
return sum

print(listsum([1,2,5,9,71))

sum = @
for i in numList:
sum = sum + i
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C N
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sum = 0 + 1
sum = 1 + 2
sum = 3 + 5
sum = 8 + 9



sum = 17 + 7
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sum = (1 + (2 + (5 + (9 +7)))
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listsum(numList) = first(numList) + listsum(rest(numList))
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k =11,2,5,9,7]

print(k[1:])
print(k[2:41)
print(k[:3])
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def listsum(numList):
if len(numList) ==
return numList[0]
else:
return numList[@] + listsum(numList[1:])

print(listsum([1,2,5,9,71))
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fib(6) = fib(5) + fib(4)
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if n< 2
return n
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def fib(n):
if n < 2:
return n
else:
return fib(n-1) + fib(n-2)

print(fib(10))
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def fib(n):
if n < 2:
return n
else:
return fib(n-1) + fib(n-2)



print(fib(10))
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if n < 2:
return n
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return fib(n-1) + fib(n-2)
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print(4 in [3,5,2,4,1])
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for i in k:
if i ==5s :
print("found")
break
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[1,2,51,34,37,78]
s = 37

for (index,value) in enumerate(k):

if value == s :
print("found at ", index)
break

N\ © [} C o N 1, e
323¢D enumerate(k) SQOMD 6leoooloowdin enumerate OO ME0N python §), built in
. C . N o Cc C
function oooael;o']u Q000 index § value 07 return [ngm:)eogo']oooou

o] [ [of ¢ O N C C (e o C Oof(e
3’338:)61CGOO’) ()gjc?GO'JJOD array COQ0 search 3200 36130303[9” 20606000 0[93
(|: L ° lo 1 o 13 ° L

O

c c . N c
0 sloag)zesaoc function gGGlSOqGODII

def search(array,search_value):
for (index,value) in enumerate(array):

if value == search_value :
return index
return -1

res = search([1,2,51,34,37,781,371)
if res !'= -1 :

print("Found at ", res)
else:

print("Not found")
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search_value = 18

8 14 18 20 26 66 78
first mid last

search_value = 18
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search_value = 19

8 14 18 20 26 66 78
first mid last
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k [8,14,18,20,26,66,78]
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found False

first 0

last = len(k) -1

while first <= last and not found:
mid = (first + last)//2
mid_value = k[mid]



if mid_value == s:
found = True
else:
if s < mid_value :
last = mid - 1
else:
first = mid + 1

print(found)
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def binary_search(array,item):
first = 0
last = len(array) -1
while first <= last:
mid = (first + last)//2
mid_value = array[mid]
if mid_value == item:
return True
else:
if item < mid_value :
last = mid - 1
else:
first = mid + 1
return False

print(binary_search([8,14,18,20,26,66,78],18))
print(binary_search([8,14,18,20,26,66,78]1,19))
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def binary_search(array,item):

if len(array) ==
return False

mid = len(array)//2
mid_value = array[mid]
if mid_value == item:
return True
else:
if item < mid_value :
return binary_search(array[:mid],item)
else:
return binary_search(array[mid+1:],item)

print(binary_search([8,14,18,20,26,66,781,18))
print(binary_search([8,14,18,20,26,66,781,19))
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def bubble_sort(array):
for num in range(len(array) - 1,0,-1):
for i in range(num):
if arrayl[i] > arrayl[i+1]:

temp = arrayli]
arrayl[il = array[i+1]
array[i+l] = temp

return array

alist = [1,6,4,7,8,9]
print(bubble_sort(alist))
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def bubble_sort(array):
exchange = True
num = len(array) -1
while num > @ and exchange:
exchange = False
for 1 in range(num):
if arrayl[il > array[i+1]:
exchange = True
temp = arrayl[il
array[i] = array[i+1]
array[i+1] = temp
num = num - 1
return array

alist = [1,2,3,4,8,9]
print(bubble_sort(alist))
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def selection_sort(array):
for num in range(len(array)):
pos_of_min = num
for loc in range(num, len(array)) :

if arrayl[loc] < arrayl[pos_of_min]:
pos_of_min = loc

temp = array[num]
array[num] = array[pos_of_min]
array[pos_of_min] = temp

return array

alist = [1,20,31,444,8,9]
print(selection_sort(alist))
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c (e c_c c o o (e c . C C o cCo
O0LOII BSGCD') OOCDOOCOQOO@ array 6](.\7)8&3[98 ODWOIl 6023 C 32CLOD: 0)4%(.0861
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Array (3030'3 GS’?’)(DO’JC\? 6&9%7)3(5]903"

[1 20, 31, 444, 8, 9]

[1, 20, 31, 444, 8, 9]
[1, 8, 31, 444, 20, 9]
[1, 8, 9, 444, 20, 31]
[1, 8, 9, 20, 444, 31]
[1, 9, 20, 31, 444]
[1, 8, 9, 20, 31, 444]
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Insertion Sort

C C C . o C . \ C
6§00 sort 02§p0:ME0) Insertion sort O 63/Glod0dN 2260 selection sort § &0C

C O C N 0o C 0o C N4 C C
oDWOI sorted 320Cs § unsorted 320C: | OC2 9(G26077 sort ¥OOloLON
[5,6,4,7,12,9]

elé oooeaf’): 333%%73 sorted m&ooyooof)sr%[é oocf?’ o000l 3’]3@90 0)[9&)610 5

oO‘) "80

6 §08 oa 02001 CUO20QSII ecoaoo I 3'13861 C sorted OC30 5,6 @@:D’Jo[gn
o L L L [¢]

[5,6,4,7,12,9]

[4,5,6,17,12,9]

sorted OCzm 4,5.6 [§00g22(§26007 unsorted M0 7,129 601
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[4,5,6,7,]12,9]

sorted 00 4,5,6,7 §§ unsorted 02602) 12,9 ol
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7 <J§C°3 1 QPBOJODII 7™ CODG?OJODII 3607 6§GP @Ggloq%oll

[4,5,6,7,12,]9]



sorted 02 4,5,6,7,12 §§ unsorted 026020 9 ol

C [of C C C =] C [ C C C
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[4,5,6,7,9,12]
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329306 C607 Insertion Sort 326(03pC20d W6ImM6LlMecU[G 3607 code 63
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3 code ?88?88 JGI]()CD@ 3308(7) (Y(.))J?GCD’)U.B Pseudo code e0s GG]_S@@G]_GSB’)CII

for i =1 to n-1

element = arrayl[i]

j=1

while (j > @ and array[j-1] > element) {
array[jl = array[j-1]

i=13-1
}
array[j] = element
o
3 code &0

1

for i =1 to n-1

o C C (2] o C C C cC O C
00030D: 3’38:?30’.) sorted C\')()Oi)’)ﬁ[gg(_\') ODGUJ’JOO’JSOO@ 320000 (ng:?GCD’)O’JGUJ 3’38§3
L L o s 0 Tt

o ) c c
(T.E 1 ()OGc? ®LL}8 loop O(I)OU)SO"](I)ODII

element = array[i]
j=1
while (j > @ and array[j-1]1 > element) {

N C C .. cre o C C
309 lfop SO?D GGP:DG‘EODPB posmo? eoT&Jnle%ooeboeoo? value oijli\?mooooacu C
6§200000 loop 003 M 1 32003 03|$607°02607 variable ] obgn eelevioostinviosiesitell
o (o o . [ C s Croe O O C C
epalevievienticelcloss )Nkt aloalon) 333§°§°®®[90e039 clevislclev]slowalillan]esltu] Really
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. [% (2} C C o} (o] o
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arrayl[jl = array[j-1]
j=3-1

sloneon) 3295:6g,0000 2069701 65200 3298: [MJ26$6C 6DI§:M 329
3295:00 0PIl [G2C j 0 00982 OEARIN [G26C 906, 6520000 value § COMOE element
$,[032000¢ A0 OEOOWON [MJ:000085§C COEg I

array[j]l = element

| [gooo éeooo | to%e 0536°'°oo Cs*aa%e:)oo CC\%(TS
00p (430323§) D clement 0D 6§ 23] §OR : )

[o] cfoe O C S C C
code 0 §2:0000(q=0§C python § 6[03p0§6320CH

def insertionsort(array):
for i in range(1,len(array)):
element = arrayl[il

j=1

while j > @ and array[j-1] > element :
arrayljl = arrayl[j-1]
i=3-1

array[j] = element
return array

print(insertionsort([5,6,4,7,12,91))
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Shell Sort

0R|$607D0) insertion sort @D NAN§IE0R0) 32O MDE§ OOIWIII (G600 6§30 §
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(5,6,4,7,12,9,1,8,32,49]
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gap = len(array)//2
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gap = 5

[o] N coC (e C o (o] % C C
shell sort ©D gap O gap iooomtecz@zeoo? 6§200303 1 oo SEPNDE3NC og)go']moou
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SG(D’O)
gap =5
gap = 5//2 =2
gap = 2//2 =1

o . _ 5 C (‘O 1 N o Go [of ’] Cc
323 VDL gap = 5 ME§ OEEINCI 33§21 § gap M o)[go POl

gap = 5
[5<-,6,4,7,12,9<-,1,8,32,49]
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(5,1,4<-,7,12,9,6,8<-,32,49]
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(5,1,4,7<-,12,9,6,8,32<-,49]
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gap = gap//2 == 5//2 = 2
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[1,4,5,6,7<-,8<-,12,9,32,49]

00‘7

C C C N
7 cj§ 8 (lj)emwll 7 CuO60) 6(\’)0}?8"

[1,4,5,6,7,8<-,12<-,9,32,49]
8 § 12 003003l
o IL

[1,4,5,6,7,8,12<-,9<-,32,49]

12 $ 9 036001 [Q:6077 8 §,9 LYDODWDN § (D CLOEON) BAS:I

[1,4,5,6,7,8,9,12<-,32<-,49]
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12§32 wéoousu LadN:I
o 1 IL

[1,4,5,6,7,8,9,12,32<-,49<-]

c c C N
32 <J§C°3 49 ()?8(7.)03" @CY)UI.?SII

o

o

C (e o N C C N [
gap m eombzagozcg ©§e0NN:N 2 § [§§sz009 0 §€027 loop GAPVE0NV VNS
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[Gzoo0s array 03 sorting ®[Gz000203 20050000V
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(1,4,5,6,7,8,9,12,32,49]

ofe o} ©
3?[93 sorted array ogmmoo’][gu

c c o h d 2 c c
3’3? 08]1?603’)0’% python code GC\)o(Ye @@6]_63’3’)0"

def shellSort(array):

gap = len(array) // 2
# loop over the gaps
while gap > 0:
# insertion sort
for i in range(gap, len(array)):



val = arrayl[il

j=i

while j >= gap and array[j - gap] > val:
arrayl[j] = arrayl[j - gap]

j —= gap
arrayl[jl = val
gap //= 2

return array
print(shellSort([5,6,4,7,12,9,1,8,32,49]))
code meox insertion sort § 0poRdlon og(gpigodmeoR

while gap > 0:

O (e cre C C . . Cc [o]
0(Qs gap 60len ©00p5(Gs loop VE>EX:GEDLON insertion sort 0§2VE07 - 1 ) Ad200D:
2] [¢] o C
[§26097 325 shell sort €d6007 - gap 5 320d:[g|co20lEOLON

[ C C [0} O € o¢ cfre o C C
code 00030C(gC: 06077 MWOAIC [4§[G:e0my trace Adm(0gpd0 N
Merge Sort

C o C [o] C o N [ C
336108?8 merge sort 336@3080? 66@)309‘) sorted array J Elm? merge § sort ooo)e;']ooeg

0002005 sae@')& 6"[90’]@05"
L EEQ ° §] °

[4,5,9,18]
[8,10,11,15]

sorted_arrayl
sorted_array?2

e O d (o] '] C cCo C N o o (‘o [e) (o
3oV sorted array | 9 §Ol020ONI merge COOQ 32000 array | D ), 66,308 | 9§00 LD
00Ol coSooé 333%30% oﬁ@: sorted oécj;o ooéeof)u
o C N o] (o} o] C (2] C N o] (o} o] (o
323 66,302 3295 4 § 8 € FDFC 4 M VILWII @zqc 5§ 8 € FDQC 5 M WLWII array
L(‘ Jle L Rk o C° 1 L s o e|. IL c o 1 L L IL
32985 | 9 Q93O MIFIIIETIC O oaagazof]eoou

sorted_arrayl = [5,9,18]
sorted_array2 = [8,10,11,15]
sorted = [4]

sorted_arrayl = [9,18]
sorted_array2 = [8,10,11,15]
sorted = [4,5]

sorted_arrayl = [9,18]
sorted_array2 = [10,11,15]

sorted = [4,5,8]
sorted_arrayl = [18]
sorted_array2 = [10,11,15]
sorted = [4,5,8,9]
sorted_arrayl = [18]
sorted_array2 = [11,15]
sorted = [4,5,8,9,10]
sorted_arrayl = [18]
sorted_array2 = [15]
sorted = [4,5,8,9,10,11]



sorted_arrayl = [18]
sorted_array2 = []

sorted = [4,5,8,9,10,11,15]
sorted_arrayl = []
sorted_array2 = []

sorted = [4,5,8,9,10,11,15,188]

o ¢ cre c o} c c ) c
33? &361C merge C\?OE‘F sort C\?OOO’DO? ?’)30’)8 GC\T)('D()F'[SII 3’3? merge sort 336@308
c
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@ qczo']eoou
1

array = [5,4,18,9,8,10,15,11]

e o o} c o c c__coc c
SC\? array (T.L) sort C\30(g3’aorgm QOMOMm LL)CSOE))’DZO']GLDII

[5,4,18,9]
[8,10,15,11]
[5,4]

[18,9]

[8,101]
[15,11]
[5]

[4]

[18]
(9]

(8l
[10]

[15]
[11]

o 0o C OC (e [of N C C 0O OocC "] C 2]
329 QU 320C:6Q0:600 OCS[E]SGOO’J 0 3%3(1) (fﬂ?&)@ 3200 OC:OID01000LII @360’)’)
L L O L o o L le} °

' c c c c c
merge C\?OOO@ 333{]3-:0 O’JQ)QWOO@S sort C\?OOf]GODII

[9,18]
[8,10]

[11,15]
[4,5,9,18]

[8,10,11,15]
[4,5,8,9,10,11,15,18]

31206 Ce07) merge sort 326[03pCs §2:00p00:(q



C ¢ 0 o o . o 2] C [0} o] C
0R|$6070) & code 60203 recursive 93(Gs 662000:0l00ON PEME0N array | 903 (G$
(G2 merge Qo) 320C:0lN

def merge(left, right):
result = []
left_idx, right_idx = 0, 0
while left_idx < len(left) and right_idx < len(right):

if left[left_idx] <= right[right_idx]:
result.append(left[left_idx])
left_idx += 1

else:
result.append(right[right_idx])
right_idx +=1

if left_idx < len(left):
result.extend(left[left_idx:1)
if right_idx < len(right):
result.extend(right [right_idx:])
return result

def mergesort(w):

if len(w)<2:
return w
else:
mid=len(w)//2
return merge(mergesort(w[:mid]), mergesort(wlmid:1))

print(mergesort([4,5,1,3,9,7,2,101))

[¢] C ocC C C
32(gp: code 6030607 §2:00p0 VlaSEELON CE[gP20ME0) 63MM code 600N

]

result.extend(left[left_idx:1)
co . O c ¢ ) c c
extend 0D607) COMDE array CO0Y 6300 array (M A2[G:600) PY0PY 26Nl

array_1 = [12,34,44]
array_2 = [6,8]
array_l.extend(array_2)
print(array_1)

c o c c c _c ° c
632000M code 6QOM 33?@8C(D oooe]cz@o']sazeoou
L 1 L

if left_idx < len(left):
result.extend(left[left_idx:]1)

if right_idx < len(right):
result.extend(right[right_idx:])
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0R]§60000) array () merge CQO0DY 33160 32c1OD:60907 326/C merge YO0
32090 33|, 329§:603 MS 6[Jzoz0200:60
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left = [2,4,5,8] #left_idx = 4
right = [6,9,10] #right_idx =1
result = [2,4,5,6,8] #9,10 not merge yet

d o C 1 f (o o 2] . h 9 10 (o o (% .~ 0 d [o]
323 code 6 20§ left m M&am:(Q right a0 [9,10] 03)§620:00001 35836037 extend 03
o (2] ~ O ¢cC O C
32092(g|(G2 result ad0) merge 003DVl
L L L L
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O C o¢ [ C o o Cco o C
RUO0IC 0020G(gCed trace A3DE AO0looWdN
Quick Sort
. o] . N C (e oC oC N (o . o (o4
Quick sort S?O’J’JOOGOO? prvot §QJ) b:GO’J’Q Ga(L)CS J (L)CS %)Of]O’JODII pivot 00607 (L)ejaq?
C C N (% [ o] 2] \ 0 (% N o
33)8@(5? array 3’33‘%8(1)(7) 338?80)0)2'_)0? random QJ[BSGOJ? 323 3384%8(1)00 value 0? ()kl'.BOf]

"

c c c o NI ° o c
OOl 329 (’)aﬁGOO’J(D random 8%]0«? 00030 333§8(73 value ™ (D().]G()DII
L [ o L L IL
array = [4,7,8,1,6,3,2]
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c c o . \ 0 C O c
(78]:?60330% p1vot 338‘?‘?0 eﬂoa?,, 338:%0?0 Okl)LGQDII

array = [4,7,8,1,6,3,2]
pivot = 4
less = []
more = []

pivotList = []

[o} . [ C Cc C . C
less SH0IDMEODY pivot AOMD CLOAPY value 603 3203000 more 6O pivot COMD
=} C [ . . . \ C [of
3200 value 32030001 pivotList ™60y pivot § 032000 value 609 3200

° 0 4 o ~ C C I C . tL t ~ O (% (% I
0ead: 4 0 array 006D (13P200WIN 0IESEC pivotList 0O AOPEW

array = [4,7,8,1,6,3,2]

pivot = 4
less = []
more = []

pivotList = [4]



(=] C (o (of (o C (o] . N (o (o (=] (o (o (o N
[93610 6§205 00D§:030:6L01I 7 0D pivot § OOEOWII [_gze‘?w@saogme@)g; more 0O
orcé ooéeof)u

array = [4,7,8,1,6,3,2]
pivot = 4
less = []
more = [7]

pivotList = [4]

c c c ) c c c NP c . c
G@@U)S%g 8 (DC\)@% @8&?00@ 3308008@)(; more (I)('Te (I)@GLDII

array = [4,7,8,1,6,3,2]
pivot = 4
less = []

more = [7,8]
pivotList = [4]
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array = [4,7,8,1,6,3,2]
pivot = 4

less = [1]

more = [7,8]

pivotList = [4]
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array = [4,7,8,1,6,3,2]
pivot = 4

less = [1]

more = [7,8,6]
pivotList = [4]
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array = [4,7,8,1,6,3,2]
pivot = 4

less = [1,3]

more = [7,8,6]
pivotList = [4]
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array = [4,7,8,1,6,3,2]
pivot = 4

less = [1,3,2]

more = [7,8,6]
pivotList = [4]
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array = [4,7,8,1,6,3,2]
pivot = 4

less = [1,2,3]

more = [6,7,8]
pivotList = [4]

O (e [ C \ O . . O C (e .
ae[sz @0303’)3 QOlI 3333381 less+pivotList+more &?OO array Q ? 60103[9: €09 sorting

def quickSort(arr):

less = []

pivotList = []

more = []

if len(arr) <= 1:
return arr

else:

pivot = arr[0]
for i in arr:
if i < pivot:
less.append (i)
elif i > pivot:
more.append (i)

else:
pivotList.append(i)
less = quickSort(less)
more = quickSort(more)

return less + pivotList + more

gs = [41718111613'2]
print(quickSort(gs))
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array = [4,7,8,1,6,3,2]
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pivot = 6
left = 0
right = 6
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pivot = 6
left=1#7 >6
right = 6
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array = [4,2,8,1,6,3,7]

pivot = 6
left = 2
right = 5
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array = [4,2,8,1,6,3,7]
pivot = 6
left =2 #8 > 6
right =5 # 3 <6
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array = [4,2,3,1,6,8,7]

pivot = 6
left = 3
right = 4
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array = [4,2,3,1,6,8,7]

pivot = 6
left = 4
right = 4
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array = [4,2,3,1,6,8,7]

pivot = 6
left = 5
right = 3
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function quicksort(array)
if length(array) > 1

pivot := select any element of array
left := first index of array
right := last index of array

while left <= right
while array[left] < pivot && left < lenght of array
left := left + 1
while array[right] > pivot && right >= 0
right := right - 1
if left < right
swap array[left] with arrayl[right]



left = left + 1
right = right - 1
else if left == right
left = left + 1
quicksort(array from first index to right)
quicksort(array from left to last index)

3 pseudo emzor% sae@é@zecng python code @%eqz@éqeméu

from random import randint
def quickSort(array):
if len(array) <= 1:
return array
room = randint(@, len(array) - 1)

pivot = array[room]

left = 0
right = len(array) - 1

while left <= right:

while left < len(array) and array[left] < pivot:
left += 1

while right >= @ and arraylright] > pivot:
right =1

if left < right:
temp = array[left]
array[left] = arrayl[right]
arraylright] = temp

left += 1

right = 1
elif left == right:

left += 1

leftSort = quickSort(array[0:right+1])
rightSort = quickSort(array[left:len(array)])
return leftSort+rightSort

array = [4,2,3,1,6,8,7]
print(quickSort(array))

from random import randint
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room = randint(@,len(array) - 1)
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<html>
<head>
<meta charset="UTF-8" />
<title>Simple</title>
</head>
<body>



<h1>Simple Website</hl>
<ul>
<li>List item one</1li>
<li>List item two</li>
</ul>
<h2><a href="https://www.comquas.com">COMQUAS</a></h2>
</body>
</html>
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class BinaryTree:
def __init_ (self,root):
self.key = root
self.left_child = None
self.right_child = None
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class BinaryTree:
def __init_ (self,root):
self.key = root
self.left_child = None
self.right_child = None

def insert_left(self,new_node):
if self.left_child == None:
self.left_child = BinaryTree(new_node)



def
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323 ooo[gzeoo? § 200 left, right 02

else:
t = BinaryTree(new_node)
t.left_child = self.left_child
self.left_child = t

insert_right(self,new_node):
if self.right_child == None:

self.right_child = BinaryTree(new_node)

else:
t = BinaryTree(new_node)
t.right_child = self.right_child
self.right_child = t

N C
lo

class BinaryTree:

def

def

def

def

def

def

def

__init_ (self,root):

self.key = root
self.left_child = None
self.right_child = None

insert_left(self,new_node):
if self.left_child == None:
self.left_child = BinaryTree(new_node)
else:
t = BinaryTree(new_node)
t.left_child = self.left_child
self.left_child = t

insert_right(self,new_node):
if self.right_child == None:

self.right_child = BinaryTree(new_node)

else:
t = BinaryTree(new_node)
t.right_child = self.right_child
self.right_child = t

get_right_child(self):
return self.right_child

get_left_child(self):
return self.left_child

set_root_val(self,obj):
self.key = obj

get_root_val(self):
return self.key
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class BinaryTree:

def

__repr__(self):

return "Binary Tree, Key is " + self.key
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def __init_ (self,root):
self.key = root
self.left_child = None
self.right_child = None

def insert_left(self,new_node):
if self.left_child == None:
self.left_child = BinaryTree(new_node)
else:
t = BinaryTree(new_node)
t.left_child = self.left_child
self.left_child = t

def insert_right(self,new_node):
if self.right_child == None:
self.right_child = BinaryTree(new_node)
else:
t = BinaryTree(new_node)
t.right_child = self.right_child
self.right_child = t

def get_right_child(self):
return self.right_child

def get_left_child(self):
return self.left_child

def set_root_val(self,obj):
self.key = obj

def get_root_val(self):
return self.key

def postorder(self):
if self != None:
if self.get_left_child() != None:
self.get_left_child().postorder()
if self.get_right_child() != None:
self.get_right_child().postorder()
print(self.get_root_val())

from binarytree import BinaryTree

root = BinaryTree('a"')

print(root)

print(root.get_root_val())
print(root.get_left_child())

root.insert_left('b")
print(root.get_left_child().get_root_val())

root.insert_right('c")
print(root.get_right_child().get_root_val())

root.get_right_child().set_root_val('hello')
print(root.get_right_child().get_root_val())

root.insert_left('d")



print(root.get_left_child())
print(root.get_left_child().get_left_child().get_root_val())
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def __repr__(self):
return "Binary Tree, Key is " + self.key
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root.insert_left('d")

print(root.get left child())

print(root.get left child().get left child().get root val())
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from binarytree import BinaryTree
from stack import Stack

def build_parse_tree(fp_exp):
fp_list = fp_exp.split()
p_stack = Stack()
e_tree = BinaryTree('")
p_stack.push(e_tree)
current_tree = e_tree
for i in fp_list:

if i=="(":
current_tree.insert_left('")



p_stack.push(current_tree)
current_tree = current_tree.get_left_child()
elif i not in ['+', '=', 'x', '/', '")'l:
current_tree.set_root_val(int(i))
parent = p_stack.pop()
current_tree = parent
elif i in ['+', '=', 'x', '/']:
current_tree.set_root_val(i)
current_tree.insert_right('")
p_stack.push(current_tree)
current_tree = current_tree.get_right_child()
elif 1 == ")":
current_tree = p_stack.pop()
else:
raise ValueError
return e_tree

pt = build_parse_tree("( ( 9 +4 ) x (6 -2 ) )")
pt.postorder()
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def inorder(self):
if self != None:
if self.get_left_child() != None:
self.get_left_child().inorder()

print(self.get_root_val())

if self.get_right_child() != None:
self.get_right_child().inorder
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def preorder(self):
if self != None:
print(self.get_root_val())

if self.get_left_child() != None:
self.get_left_child().preorder()

if self.get_right_child() != None:
self.get_right_child().preorder()
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def postorder(self):
if self != None:
if self.get_left_child() != None:
self.get_left_child().postorder()

if self.get_right_child() != None:
self.get_right_child().postorder()

print(self.get_root_val())
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class BinaryTree:

def __repr__(self):
return "Binary Tree, Key is " + self.key

def __init__ (self, root):
self.key = root
self.left_child = None
self.right_child = None

def insert_left(self,new_node):
if self.left_child == None:
self.left_child = BinaryTree(new_node)
else:
t = BinaryTree(new_node)
t.left_child = self.left_child
self.left_child = t

def insert_right(self,new_node):
if self.right_child == None:
self.right_child = BinaryTree(new_node)
else:
t = BinaryTree(new_node)
t.right_child = self.right_child
self.right_child = t

def get_right_child(self):
return self.right_child

def get_left_child(self):
return self.left_child

def set_root_val(self,obj):
self.key = obj

def get_root_val(self):
return self.key



def inorder(self):
if self != None:
if self.get_left_child() != None:
self.get_left_child().inorder()

print(self.get_root_val())

if self.get_right_child() != None:
self.get_right_child().inorder()

def postorder(self):
if self != None:
if self.get_left_child() != None:
self.get_left_child().postorder()

if self.get_right_child() != None:
self.get_right_child().postorder()

print(self.get_root_val())
def preorder(self):
if self != None:

print(self.get_root_val())

if self.get_left_child() != None:
self.get_left_child().preorder()

if self.get_right_child() !'= None:
self.get_right_child().preorder()

root = BinaryTree("A")

root.insert_left("B")
root.insert_right("C")

b = root.get_left_child()

b.insert_left("D")
b.insert_right("E")

d = b.get_left_child()

d.insert_left("F")
d.insert_right("G")

print("--—- In Order ———-")
root.inorder()

print("--—- Pre Order ———-")
root.preorder()

print("--—- Post Order ———-")
root.postorder()
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current_level = [Root_A]

Loop Until current_level is not empty
next_level = [] //create empty array for saving
level_data = [] //to store current level value

For node in current_level
level_data.append(node.value)

if node.left_child is not empty
next_level.append(node.left_child)

if node.right_child is not empty
next_level.append(node.right_child)
End For Loop
Print level_data

current_level = next_level // start again for child data

End Loop
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class BinaryTree:

def __repr__(self):
return "Binary Tree, Key is " + self.key

def __init_ (self,root):
self.key = root
self.left_child = None
self.right_child = None

def insert_left(self,new_node):
if self.left_child == None:
self.left_child = BinaryTree(new_node)
else:
t = BinaryTree(new_node)
t.left_child = self.left_child
self.left_child = t

def insert_right(self,new_node):
if self.right_child == None:
self.right_child = BinaryTree(new_node)
else:
t = BinaryTree(new_node)
t.right_child = self.right_child
self.right_child = t

def get_right_child(self):
return self.right_child

def get_left_child(self):
return self.left_child

def set_root_val(self,obj):
self.key = obj

def get_root_val(self):
return self.key

def bfs(self):
thislevel = [self]
while thislevel:
nextlevel = []
level = []
for n in thislevel:
level.append(n.get_root_val())
if n.get_left_child() '= None:
nextlevel.append(n.get_left_child())
if n.get_right_child() != None:
nextlevel.append(n.get_right_child())
print("™,".join(level))



thislevel = nextlevel

root = BinaryTree("A")

root.insert_left("B")
root.insert_right("C")

b = root.get_left_child()

b.insert_left("D")
b.insert_right("E")

d = b.get_left_child()

d.insert_left("F")
d.insert_right("G")

root.bfs()
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class Node:
def __init_ (self,value):
self.value = value
self.child = []

def __repr__(self):
return "Value is " + self.value

def insert_child(self,node):
self.child.append(node)

def get_child(self):
return self.child

root = Node("A")



b = Node("B")
¢ = Node("C")
d = Node("D")

root.insert_child(b)
root.insert_child(c)
root.insert_child(d)

e = Node("E")
f = Node("F")
g = Node("G")

b.insert_child(e)
.insert_child(f)
b.insert_child(g)

o

Node("'H")
Node("I")

c.insert_child(h)
c.insert_child(i)

j = Node("J")
d.insert_child(j)

print(root.value)

print(root.child)
print(root.child[@].value)
print(root.child[@].child[@].value)
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class Node:
def __init_ (self,value):
self.value = value
self.child = []

def __repr__(self):
return "Value is " + self.value

def insert_child(self,node):
self.child.append(node)

def get_child(self):
return self.child

def bfs(self):
thislevel = [self]
while thislevel:
nextlevel = []
level = []
for n in thislevel:



level.append(n.value)
if len(n.child) > 0:
nextlevel = nextlevel + n.child

if len(level) > 0 :
print(",".join(level))

thislevel = nextlevel

root = Node("A")

= Node("B")
c = Node("C")
d = Node("D")

root.insert_child(b)
root.insert_child(c)
root.insert_child(d)

e = Node("E")
f = Node("F")
g = Node("G")

b.insert_child(e)
.insert_child(f)
b.insert_child(g)

[on

Node ("H"

)
Node("I")

c.insert_child(h)
c.insert_child(i)

j = Node("J")
d.insert_child(j)

root.bfs()
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def sum_of_n(n):
the_sum = 0
for i in range(1,n+1):
the_sum = the_sum + i
return the_sum

print(sum_of_n(10))
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import time

def sum_of_n(n):
start = time.time()
the_sum = 0
for i in range(1,n+1):
the_sum = the_sum + i
end = time.time()
return the_sum,end-start

for i in range(5):



print("Sum is %d , %.7f seconds" % sum_of_n(100000))
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for i in range(5):
print("Sum is %d , %.7f seconds" % sum_of_n(100000))
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import time

def sum_of_n(n):
start = time.time()
the_sum = n *x (n+l1) / 2
end = time.time()
return the_sum,end-start

for i in range(5):
print("Sum is %d , %.7f seconds" % sum_of_n(100000))



~ o] C . . o O [o] ocC
326§ 3207070101 23606LY processing time (D 3305050000 (PFOMM 6AREEU
(of 2] ocC (o o] N [o] .
ooWdIl 3 [C@)qﬁ 090[5) 9020 900} e@a[g; 6§2000 35600 looI:mg e
600 3000000§0 ) 323§ G(MFPevEd (D0 M 60RSCVlodLON 303LD program
' : NN > € L [o] L C oot C : e 0o [of C
25 lgopmgoeio?soicooqp equatlonc()? 32092(4| 00020000 320900 F2gP2[0J: OO Bji;o.:?
om0 6038C0loUdI Program 000U data GPIATIEAOECD 6S2AVEAIE [DSC

[o] o oocCoOo C C cC O . . o o
200002 8O0 ADSCE 320900 MY§607DT360907 Big O Notation 03 322%2(g|[30]

c
(0n]00]]

Big-O Notation

. . (o (of (of [e] (o] (of (o] IN
Big-O Notation U program 0093070 DLOECM A COEEPOEAJI Data 4PODECO
C (of (o] C ocC N\ (o] (o] (o o] (o} o (o}
600 970960DM B S‘BSOCGB‘%CGC\) Soleanles em@eo:cg crlealed %ogz@l@oflmoau
0 N (o] C N . C (e C
[3290) program | 360 55§ CE077 VCOW program U n § size 60l&D YOOPO(Ge607)

PpEEoes

import time

def sum_of_n_loop(n):
the_sum = 0
for i in range(1,n+1):
the_sum = the_sum + i

return the_sum

def sum_of_n_eq(n):
return n x (n+l) / 2

start = time.time()

for i in range(100000,100100) :
sum_of_n_loop(1i)

end = time.time()

print("Time is %.7f second" % (end-start))

start = time.time()

for i in range(100000,100500) :
sum_of_n_eq(1i)

end = time.time()

print("Time is %.7f second" % (end-start))
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f(n) Name

1 Constant
log(n) Logarithmic
n Linear

n log(n) Log Linear
n"2 Quadratic
n”"3 Cubic

2 n Exponential
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Logarithmic
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array O ooooo(fcz[gg loop Slesjesten algorithm clelen) log(n) $C ooooej;ooo']oooon RQued

binary search ol

while (n > 1):
n=n// 2

Linear
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Looping el -les) ego'] §Ce0) linear ol

for 1 in range(len(array)):
print(i)
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Log Linear
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log linear U2 merge sort, quick sort QU4||¢ sorting 6026D eogoqo']ewu Array 309853203
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X =n
while ( x >0 ) {
y=n
while (y >0 ) {
y=y /2
}
Xx=x-1
+
X =n
while ( x >0 ) {
y =n
while (y >0 ) {
y=y-1
}
X =x/ 2
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for i in range(len(array)):

for k in range(len(array)):
print(k)
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Cubic
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for i in range(len(array)):
for k in range(len(array)):
for w in range(len(array)):
print(i+k+w)

Exponential
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def minmaxl(array):
min = 0
max = 0
for k in array:
min = MIN(k,min)
for k in array:
max = MAX(k,max)
def minmax2(array):
min = 0
max = 0
for k in array:
min = MIN(k,min)
max = MAX(k,max)
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3. Different Input, different variable

for ¢ in arrayl:
for h in array2:
X =x+1
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for ¢ in arrayl:
for h in arrayl:
XxX=x+1
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min = 0
for ¢ in arrayl:
min = MIN(c,min)

for ¢ in arrayl:
for h in arrayl:



print(c,h)
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Name Big O Notation
Bubble
O(n"2)
Sort
Selection
O(n"2)
Sort
Insertion
O(n"2)
Sort
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Merge Sort O(n log(n))

Shell Sort

Quick Sort O(n log(n))
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Bubble Sort
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Bubble sort algorithm 03 [g$[0gpdge320CH

def bubble_sort(array):
for num in range(len(array) - 1,0,-1):
for i in range(num):
if arrayl[il > array[i+1]:

temp = arrayl[il
array[i] = array[i+1]
array[i+1] = temp

return array
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def merge(left, right):
result = []
left_idx, right_idx = 0, 0
while left_idx < len(left) and right_idx < len(right):

if left[left_idx] <= right[right_idx]:
result.append(left[left_idx])
left_idx += 1

else:
result.append(right[right_idx])
right_idx += 1

if left_idx < len(left):
result.extend(left[left_idx:])
if right_idx < len(right):
result.extend(right[right_idx:1)
return result

def mergesort(w):

if len(w)<2:
return w
else:
mid=len(w)//2
return merge(mergesort(w([:mid]), mergesort(w[mid:]))
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import re
telenor = re.compile("(\+?95]079)7(9|8|7)\d{7}$")
if telenor.match("09791234567") == None :
print("Not telenor")
else:
print("telenor")
if telenor.match("09971234567") == None :
print("Not telenor")
else:
print("telenor")
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import re

boldregex = re.compile(".x<b>(.x)</b>.%")
text = "Hello <b>World</b>"

match = boldregex.match(text)
print(match)
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<_sre.SRE_Match object; span=(0, 18), match="'Hello <b>World</b>'>
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print(match.group(0))
print(match.group(1))
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World
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import re

boldregex = re.compile('<b>(.%)</b>")



text = "Hello <b>World</b>"
match = boldregex.findall(text)
print(match)
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import re

boldregex = re.compile('<b>(.x)</b>")

text = "Hello <b>World</b>! This is <b>bold</b>"
match = boldregex.findall(text)

print(match)

o ¢

3D CE0DY result M

['World</b>! This is <b>bold']

(G2 [§0650000N <b> § 0(Gs </b> DE (g0 ) F0ME(MPE 32505 [gses0l
000l regular expression pattern 0?3 [9%[9601@05"

import re

boldregex = re.compile("<b>(.%?)</b>")

text = "Hello <b>World</b>! This is <b>bold</b>"
match = boldregex.findall(text)

print(match)
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0§C result 0D

['World', 'bold'l]
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# H1
## H2
### H3
#### HA
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<h1>H1</h1>
<h2>H2</h2>
<h3>H3</h3>
<h4>H4</h4>
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bold 320003 CE0N
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xkboldxx
<b>bold</b>
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sC pjor]oooou Ttalic 320000
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_italic_

<i>italic</i>
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<pre>
<code class="js">
var k = 10;
</code>

</pre>
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oaorSer(fJo']mcf)n

Python code & 6[(pCzeq2(mgpdclewdi

import re

parser = re.compile("™\s(.x)")

text = "# Header 1"

replacement = parser.sub("<hl1>\\1</h1>",text)
print(replacement)
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import re

text = "# Header 1"
replacement = re.sub("~\s(.%)","<h1>\\1</h1>", text)
print(replacement)
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Bold 330906

k| k(. %?) | k\x
Italic 3’306)(73

C(k?)
Bold 330906 code oD

import re

text = "This is *kboldxk. This is another *xkbold againkx."
replacement = re.sub("\x\x*(.*x?)\*x\x","<b>\\1</b>", text)
print(replacement)

Italic 3203 code m

import re

text = "This is _italic_. This is another _italic again_.
replacement = re.sub("_(.x?)_","<i>\\1</i>", text)
print(replacement)
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Replace 320900 pattern (160

<pre><code class="\1">\2\3\4</code></pre>

323 python code § 03(q: 0o26q2(0300q632CI

import re

text = IIIIII“‘J'S

var k = 10;

replacement = re.sub (""" (.x)(\n)+(.%)(\n)+ ", "<pre><code

class=\""\\1\">\\2\\3\\4</code></pre>", text)
print(replacement)
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birthday = int(input("Please enter your birth year: "))
print("Your age is ", 2018 - birthday)

60M|Cas: |
6DMICas: |-

X = input("Enter first value : ")
y = input("Enter second value : ")
op = input("Operator (+ - % /) : ")
try :

x = int(x)



y = int(y)

output = True

if op == "+" :
result = x+y
elif op == "-" :
result = x-y
elif op == "x" :
result = xxy
elif op == "/" :
result = x/y
else :

output = False
print("Wrong Operator")

if output :
print("Result is

,result)

except ValueError:
print("Please enter number only")
print(ValueError);
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sepm&ae J-
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total = 0

for x in range(10):
total = total + x

print(total)

[o] o ¢ C
program O run QQ0D§)C Total 00

A.0
B. 10
C.45

C.45

c
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total = 0;

for x in range(10):
total = total + 1

print(total)
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program O run QQ00§C Total 00

A.0
B. 10
C.45

B. 10
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n = input("Enter number: ")
n = int(n)
f=0
s=1
for i in range(n):
t="f
f=s
s=t+s
print(f,end=" ")
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n = input("Enter number: ")
n = int(n)

f=0
s

.f:

=1
or i in range(1,n+1):
ifi%s2==0:
print(i,"is Even")
else:
print(i,"is 0dd")
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o O C o C [o] Y C
Max Number c04[|2 32C00aD2 00§D §PO3 code 6§z[3p001n

list = [1255,2125,1050,2506,1236,1048,2010,1055]
minnumber = list[0]
for x in list:

if minnumber > x :

minnumber = x

print ("MAX number in array is",minnumber)
o co
G&’oi??o ‘JH

list = [1,5,2,7,8,9,200,155]
print(len(list))

:KBGSE§CI)E§§

A @
B.»
C.0
B

GQS%%S QII

A 3,4,1,2,9,7 38@° Quloo0n DM 0O mogé@" 32985200600
rray [3,4,1,2,9,71 30(9: § o1l user $ ) s array $s 3

[¢] . C C Y C C C N C
6090603 user 3 print 0002 [golepd 60330lm 32962 DUOECDMED 6O33000M
. C C
print OCL)OOBO”'GQII
n = input("Enter number: ")

n = int(n)
arr = [3,4,1,2,9,7]



room = 0
while room < len(arr):

if arrlroom] == n:
print ("Found at ", room)
exit()

room = room + 1
print("Not found")
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[e) C o C (2] o ~ (of C
Max number 03 ﬂoo']u DWOE0OOM 3’3[_989?8&')" NDUOID$:ED

§05 Gl

list = [1255,2125,1050,2506,1236,1048,2010,1055]
maxnumber = list[0]
foundAt = 0
room = 0
while room < len(list):
x = list[room]
if maxnumber < x :
maxnumber = X
foundAt = room
room = room + 1

print("MAX number in array is",maxnumber," Room is", foundAt)
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def minus(vall,val2):
return vall-val2
print("5 - 2 =",minus(5,2))
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def triangle_star(stars):
for start in range(stars):
for star in range(start+1):
print("x", end="")
print("")

triangle_star(5)
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class MyMath:

def sum(self,x,y):
return x+y

def minus(self,x,y):
return x-y

def multiply(self,x,y):
return xxy

def division(self,x,y):
return x/y

math = MyMath()
print("4+3",math.sum(4,3))
print("4-3",math.minus(4,3))
print("4%3",math.multiply(4,3))
print("4/3",math.division(4,3))
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MyMath class 03 base 03(G2 MyMathExt 80200) class 0 6500050l | 00 19 0

Gr% CI)E%;C%;EESLHII

class MyMath:

def sum(self,x,y):
return x+y

def minus(self,x,y):
return x-y

def multiply(self,x,y):
return xsky

def division(self,x,y):
return x/y

class MyMathExt(MyMath):
def sqaure(self,x):
return x**2
def three(self,x):
return x*x3

math = MyMathExt()
print("4+3",math.sum(4,3))
print("4-3",math.minus(4,3))
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print("4%3",math.multiply(4,3))
print("4/3",math.division(4,3))
print("4 square",math.sqaure(4))
print("4 power 3 is",math.three(4))
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5620000 1234 (402001 divideBy8(668) €1 326400 1234 090100

class Stack:
def __init_ (self):
self.items = []
def is_empty(self):
return self.items == []
def push(self, item):
self.items.append(item)
def pop(self):
return self.items.pop()
def peek(self):
return self.items[len(self.items) - 1]
def size(self):
return len(self.items)

def divideBy8(number):
remstack = Stack()

base = 8

while number > 0:
rem = number % base
remstack.push(rem)
number = number // base

binString = ""
while not remstack.is_empty():

binString = binString + str(remstack.pop())

return binString
print(divideBy8(668))
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Base 16 (7% GB)CCXOD@: divdeBy16 function 093 quoflll 668 (base 10) & base 16 Oot%(%zoaé
oo%t%zoaé 29C @o%oaén divdeBy16(668) el sae@ooé 29C ogorgcooqeéu base 16
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class Stack:
def __init_ (self):



self.items = []
def is_empty(self):

return self.items == []
def push(self, item):

self.items.append(item)
def pop(self):

return self.items.pop()
def peek(self):

return self.items[len(self.items) - 1]
def size(self):

return len(self.items)

def divideBy16(number):
remstack = Stack()

base = 16
while number > 0:
rem = number % base

if rem == 10:
rem = "A"
elif rem == 11:
rem = "B"
elif rem == 12:
rem = "C"
elif rem == 13:
rem = "D"
elif rem == 14:
rem = "E"
elif rem == 15:
rem = "F"

remstack.push(rem)
number = number // base
binString = ""
while not remstack.is_empty():
binString = binString + str(remstack.pop())

return binString
print(divideBy16(987))
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class Queue:
def __init_ (self):
self.items = []

def isEmpty(self):
return self.items == []

def enqueue(self, item):
self.items.insert(0,item)

def dequeue(self):
return self.items.pop()

def size(self):
return len(self.items)

g=Queue()
g.enqueue(12)
g.enqueue('dog")



g.enqueue(True)

print(qg.dequeue())
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632000 code 0QC gender ehjey) male @@G:Do 0P em@o']u

room = [{'Name': 'Aung Ko', 'Age': 7, 'Gender' : 'male'}, {'Name': 'Ko Ko', 'Age': 8,

'Gender' : 'male'},{'Name': 'Aye Aye', 'Age': 7, 'Gender' : 'female'},{'Name': 'Htet

Htet', 'Age': 8, 'Gender' : 'female'},{'Name': 'Win Aung', 'Age': 7, 'Gender' : 'male'}]
Answer:

room = [{'Name': 'Aung Ko', 'Age': 7, 'Gender' : 'male'}, {'Name': 'Ko Ko', 'Age': 8,

'Gender' : 'male'},{'Name': 'Aye Aye', 'Age': 7, 'Gender' : 'female'},{'Name': 'Htet

Htet', 'Age': 8, 'Gender' : 'female'},{'Name': 'Win Aung', 'Age': 7, 'Gender' : 'male'}]

for obj in room:
if obj["Gender"] == "male":
print(obj["Name"])
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Answer:
room = [{'Name': 'Aung Ko', 'Age': 7, 'Gender' : 'male'}, {'Name': 'Ko Ko', 'Age': 8,
'Gender' : 'male'},{'Name': 'Aye Aye', 'Age': 7, 'Gender' : 'female'},{'Name': 'Htet
Htet', 'Age': 8, 'Gender' : 'female'},{'Name': 'Win Aung', 'Age': 7, 'Gender' : 'male'}]

total_age = 0

for obj in room:
total_age = total_age + obj["Age"]

print(total_age)
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class BinaryTree:

def __repr__(self):
return "Binary Tree, Key is " + self.key

def __init__ (self, root):
self.key = root
self.left_child = None
self.right_child = None

def insert_left(self,new_node):
if self.left_child == None:
self.left_child = BinaryTree(new_node)
else:
t = BinaryTree(new_node)
t.left_child = self.left_child
self.left_child = t

def insert_right(self,new_node):
if self.right_child == None:
self.right_child = BinaryTree(new_node)
else:
t = BinaryTree(new_node)
t.right_child = self.right_child
self.right_child = t

def get_right_child(self):



return self.right_child

def get_left_child(self):
return self.left_child

def set_root_val(self,obj):
self.key = obj

def get_root_val(self):
return self.key

def search(self,value):
if self != None:
if self.get_left_child() != None:
if self.get_left_child().search(value):
return True

if(self.get_root_val() == value):
return True

if self.get_right_child() != None:
if self.get_right_child().search(value):

return True
return False

root = BinaryTree("A")

root.insert_left("B")
root.insert_right("C")

b = root.get_left_child()

b.insert_left("D")
b.insert_right("E")

d = b.get_left_child()

d.insert_left("F")
d.insert_right("G")

found = root.search("F")
if found :
print("FOUND")

else:
print("NOT FOUND")
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class BinaryTree:

def __repr__(self):



def

def

def

def

def

def

def

def

root =

return "Binary Tree, Key is " + self.key

__init_ (self,root):
self.key = root
self.left_child = None
self.right_child = None

insert_left(self,new_node):
if self.left_child == None:
self.left_child = BinaryTree(new_node)
else:
t = BinaryTree(new_node)
t.left_child = self.left_child
self.left_child = t

insert_right(self,new_node):
if self.right_child == None:
self.right_child = BinaryTree(new_node)
else:
t = BinaryTree(new_node)
t.right_child = self.right_child
self.right_child = t

get_right_child(self):
return self.right_child

get_left_child(self):
return self.left_child

set_root_val(self,obj):
self.key = obj

get_root_val(self):
return self.key

search(self,value):

thislevel = [self]

while thislevel:
nextlevel = []

level = []
for n in thislevel:
if (n.get_root_val() == value):

return True
level.append(n.get_root_val())
if n.get_left_child() != None:

nextlevel.append(n.get_left_child())

if n.get_right_child() != None:

nextlevel.append(n.get_right_child())

thislevel = nextlevel
return False

BinaryTree("A")

root.insert_left("B")
root.insert_right("C")

b = root.get_left_child()

b.insert_left("D")
b.insert_right("E")

d = b.get_left_child()



d.insert_left("F")
d.insert_right("G")

found = root.search("H")
if found :
print("FOUND")
else:
print("NOT FOUND")

com|&ajs 62

e
G&9o€?§o bo.

C [o] C [ C . cocC C C
ol 3200000] Tree 03 DFS [4C 6200020111 00020006 Mm child 607 [§0SCa00) 320300

C o ocC C [0} [ [ .
preoder $C postorder 200 33:)%@[%00103@" 6 @)g preoder $C postorder function
g0l

class Node:
def __init_ (self,value):
self.value = value
self.child [1

def __repr__(self):
return "Value is " + self.value

def insert_child(self,node):
self.child.append(node)

def get_child(self):
return self.child

class Node:
def __init_ (self,value):
self.value = value
self.child [1

def __repr__(self):
return "Value is " + self.value

def insert_child(self,node):
self.child.append(node)



def get_child(self):
return self.child

def postorder(self):
if self != None:
if len(self.get_child()) > 0:
for child in reversed(self.get_child()):
child.postorder()
print(self.value)

def preorder(self):
if self != None:
print(self.value)
if len(self.get_child()) > 0:
for child in self.get_child():
child.preorder()

root = Node("A")

b = Node("B")
c = Node("C")
d = Node("D")

root.insert_child(b)
root.insert_child(c)
root.insert_child(d)

e = Node("E")
f = Node("F")
g = Node("G")

b.insert_child(e)
.insert_child(f)
b.insert_child(g)

[on

Node ("H")
Node ("I")

c.insert_child(h)
c.insert_child(i)

j = Node("1")

d.insert_child(j)

print("---- PRE OREDER --——-")
root.preorder()
print("—---- POST OREDER ———-'")

root.postorder()
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import re

text = "K/12344/32"

if re.match("[A-Z1\/[0-9]1{5}\/[0-9]{2}",text) == None:
print("NOT MATCH")

else:
print("MATCH")
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import re

text = "@mgmg"
replacement = re.sub("@(.x%)\sx*x","<a href=\"/username/\\1\">@\\1</a>", text)

print(replacement)
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import re

text = "hello "code here’ world"
replacement = re.sub(" (.x) ","<code>\\1</code>", text)

print(replacement)



Reference

® https://docs.python.org/3/

® http://en.wikipedia.org/wiki/Programming_language generations

® http://www.rff.com/flowchart shapes.htm

® http://study.cs50.net

® Problem Solving with Algorithms and Data Structures By Brad Miller and David Ranum
® https://en.wikibooks.org

® https://rosettacode.org

® https://math.stackexchange.com/questions/2260/proof-for-formula-for-sum-of-sequence-
123-ldotsn

® http://bigocheatsheet.com/

® https://www.youtube.com/watch?v=v4cd104zkGw

® https://en.wikipedia.org/wiki/Sorting_algorithm

® https://www.khanacademy.org/computing/computer-science/algorithms

® http://www.cs.wcupa.edu/rkline/ds/shell-comparison.html
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