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UNM 1 N1AARAY Python

Python W unedsulusunsuszaugeiildiuegrenitwinelunis@euldsunsy
dmiuingUszasdnalu a1wn Python Wuasnelag Guido Van Rossum Uaggniugunsass
wsntul ae. 1991 Tae Python tindunwiuuy interpreter figneanuuulaeBandnnisiag

ylrlanauladte wazilassasiavesnwinarunsaiintaladne

=

NEUNISNAUNITIRLUTUTUATUAIEATY Python HUAEABsUAIENITANAILATEND

I3

Tunsimunlusunsy Feendursinaniilugenduwisniain Python lneaudedlunasd

https://www.python.org/ftp/python/3.9.0/python-3.9.0-amdé64.exe

1
a o

naannfigalaviinisaiilven Iadiiafa python-3.9.0-amd6d.exe S8UTREUAT
Aoldaziumsfinds Python asuumeuiimeasvasnu neligaudentes “Add Python 3.9

to PATH” LLé"JﬂG]L%EJﬂL:JH “Customize installation”

W anatdeniuy “Customize installation”wa13gid 1@ w19 “Optional
Features” Tinauden option lusien1svianan wadna “Next” 9t uasid1gntieng

“Advanced Options” Tinauien option Tusiemsnaua uqina “Install”

% Python 3.9.0 (64-bit) Setup - X

Install Python 3.9.0 (64-bit)

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

@ Install Now
C:\Program Files\Python39

Includes IDLE, pip and documentation
Creates shortcuts and file associations

—> Customize installation
Choose location and features

python
for Install launcher for all users (recommended)
W|nd()WS [ Add Python 3.9 to PATH Cancel

JUUARINTIFNSAARAY Python



©» Python 3.9.0 (64-bit) Setup — X

Optional Features

[ Documentation
Installs the Python documentation file.

M pip

Installs pip, which can download and install other Python packages.
M td/tk and IDLE

Installs tkinter and the IDLE development environment.
[ Python test suite

Installs the standard library test suite.

py launcher for all users (requires elevation)

Use Programs and Features to remove the 'py' launcher.

python

for

Wl ﬂdOWS Back Next Cancel

‘g‘lJLLamMﬂ’]Gi’N Optional Features R}’]ﬂﬂ'liLﬁE]ﬂLiJ‘lé“Customize installation”

% Python 3.9.0 (64-bit) Setup - X

Advanced Options

[ Install for all users

[ Associate files with Python (requires the py launcher)
[ Create shortcuts for installed applications

[ Add Python to environment variables

[ Precompile standard library

[ Download debugging symbols

[ Download debug binaries (requires VS 2017 or later)

Customize install location
I C:\Program Files\Python39 ‘ Browse

python

for

windows Back | [ @instal || Cance

JUKARIMTNEN Advanced Options

\WannAnAs Python Seusaeudilvild IDLE wWelainseiiaideuldn Python el
Wnudeniuy “File” > “New File” yumtieng IDLE Shell ieiUn Text Editor viti1singlul
waannduliviiudeniuy “File” > “Save as..” vuwieing Text Editor wdudeniiufiviv

Ildnsounsvolnalniisawinese py snfieg1atu test.py



All Apps Documents Email More ¥ Feedback

Best match
IDLE (Python 3.11 64-bit)
Desktop app - P
IDLE (Python 3.11 64-bit)
Desktop app
sUwanslonau IDLE
@ |DLE Shell 3.11.0 - a X

File Edit Shell Debug Op!ions‘ Window Help

ST 0 (main, Oct 24 2022, 18:26:48) [MSC v.193
g"““"h'“l i:‘*h;’ D64)] on win32
Ben e S5 "copyright", "credits" or "license()" for

Recent Files » .
Module Browser Alt+C tion.
Path Browser

Save Ctrl+S

Save As... Ctrl+Shift+S

Save Copy As...  Alt+Shift+S
Print Window Ctrl+P

Close Window  Alt+F4

Exit IDLE Ctrl+Q
Ln:3 Col:0
3UuanAs IDLE Shell
A untitled — (m] X
_File Edit Format Run Options Window Help
New File Ctrl+N
Open... Ctrl+0
Open Module... Alt+M
Recent Files 4
Module Browser Alt+C
Path Browser
Save Ctrl+S
Save Ctrl+Shift+S
Save Copy As...  Alt+Shift+S
Print Window Ctrl+P
Close Window  Alt+F4
Exit IDLE Ctrl+Q
Ln:1 Col:0
3Uuan IDLE Text Editor
A *test.py - C:\Users\LERTYOSBORDIN\Desktop\test.py (3.11.0)* = (m] X
File Edit Format Run Options Window Help
Ln:1 Col: 0

sULans Text Editor 2a3ld test.py



uni 2 1AS9651998901191 Python

Tuunil Auvzlisouswazianudilafeldiulaseasiavesniuvn Python g4ds
wanfgnimuai eiduguuuui anazilsuldnvesnaii eliidlalaedulanivinie

aaulnaas

naud 1 Simple Python program

WelsuAun1seusn1w Python wgegisweddsunsuegnaie lnadulusunsy
NuanatanuinmienIaminge usueulusunsuusnluniw Python vesnalaglv

Anaantusknsutsanawattirlusuly IDE

|print ('Welcome to Python.')

NAAWS

Welcome to Python.

AauN 2 Comment

ADILIUN LAY Python HULSUAUMBIATOINUNY # AINAIEA105 U Felnanaly
waPeuLlUn Nz lgd msuasunewealani LT sud ukarTuludnamn an15viN9 U a9

Wawnsu lneyamdweluiidudogninsaeumuiluniw Python

# My first Python program
print ('Hello Python.') # Inline comment

NAANS

Hello Python.




mauﬁ 3 Statement

Statement AaA1d1n15v1191uv89lUSLASH lnaunagAdslun1yl Python Wuay
WUSLENAENNSTUUTIALYMN NIaldinasunaiilaaou () TunisuusuenAdmalsAdsly

ussinReiuluneuillinudnasnlusunsudisaawanirlusuly IDE

print ('Sa-Wad-Dee')
print ('Welcome to Python.'); print ('Do you love it?')

NAANS

Sa-Wad-Dee
Welcome to Python.
Do you love it?

Aaudi 4 Indentation and white space

lun1w Python 1uld White space uag Tab duSuiinuaudeavedlusunsy 1oy

'
o o

ANd If, Else, For w3an1susemadiiandu(defl) Fapdamnariilumdsuuudsn 1ngsiuiu

Forinfilduudaaritiu mgiegavesudendddlunie Python

n=2>5
if (n > 0):
print ('x is positive number')
else:
print ('x is not positive number')
o/ -4
ABKBE L]

X 1s positive number




MaUil 5 Expressions

Expression Aon1591191U50AUTENI9 MU tagdaiiunis Tagluniwl Python

Wil Expression gaaeuuy

1) wuuusnAe Boolean expression Wun1snseviiuseninaiudsiasdanduns
Wisuieumvedmaiiiumsnssnanans wazazlanaansidu Boolean
2) wuufidesds Mathematic expression \un13nsEviiusEnIefLUTUAZ 2

suunsamineians wavazlasuamnaidudiavnsornlily Boolean

Tupeuillinudnasnlusunsudieaiaudiinlusulu IDE

a =4
b =5

# Boolean expressions
print(a == 4)

print(a == 5)

print(a == 4 and b == 5)
print(a == 4 or b == 8)

# Non-boolean expressions
print(a + Db)

print(a + 2)

print(a * Db)

print("Python " + "Language")

NAAWS

True
False
True
True
9

6

20

Python Language




noufl 6 Keywords

Keyword Judfignasiulilunis@eulusunsuniwn Python s1ldaunsalden
wianllunsastedauys, Fefleidu, Yorana wiediszydela q AMmuatulegllsunsuiues

msseluiifusienisves Keyword lun1wn Python

False None True and
as assert break class
continue def del elif
else except finally for
from global if import
in is lambda nonlocal
not or pass raise
return try while with
yield

Tuunil aalaieusineriulaseainaueaniun Python wuuiladuluuas wazds

= Y& v o - = = =
wianilagldilutdenmun visonginaeilunis@eulusunsunn q Jsunsunaatey




unil 3 AuUsuazuszinndaya

Tuunil AaurglaBeudinesdududsuasUssnndoyalun1wn Python 1571989AeN1T

Usgmeamuswaznisinswdsiuldanululuswnsy
AauN 1 AUsUsEAN Numbers

Tunw Python tuaivayudeyauuuiiavlaeuissanduusznm Integer, Float,
Decimal kag Complex eUssinnvesiauusningnldves q lun1si@isulusunsuaiuny
Vugus Aesauususzian Integer Jadunisivdeyawuudiuiudu saudls Float Fuldu

ToyanuuduIuese lunsuillinudnasniusunsudisasainlusulu IDE

a =1

b =2

c = 3.21

d=a+b

e=a/b

f=a->

print ('a = %d' % a)
print ('b = %d' % Db)
print ('c = Sf' % c)
print ('d = $f' % d)
print ('e = Sf' % e)
print ('f = %d' % f)

% 4

NAAND

a =1

b =2

c = 3.210000

d = 3.000000

e = 0.500000

f = -1

11



AauN 2 Aaudsusslan Strings

Strings Wuuszinndoyanddguazldaumilvlunisdeulusunsy Tag String 1u
aRurednyIanemIseadaiu Filun1wn Python Wi String azagluiATeswung Double

quote 38 Single quote Wiy TumeuiilvinaAnasniusunsutdaanwdatilusulu IDE

sententl = "What's your name?"

sentent2 = 'I\'m a teacher.'

sentent3 = "He said \"I would learn Python first\"."
sentent4 = 'His teach replied "Oh well!"'

print (sententl)
print (sentent?2)
print (sentent3)
print (sentent4)

site = '"ABC' + '.com'
tutorial = 'Python' ' Language'
print(site)
print(tutorial)
Y 4
ABKBI D]

What's your name?

I'm a teacher.

He said "I would learn Python first".
His teach replied "Oh welll!™

ABC.com

Python Language

12



ABUN 3 AUSUSZLAN Lists

Lists iuuszinndoyai dgduuunsimiuwuuidugauazanu nafeluaiuise
Wudeyalivangaludiuusifies wasdl Index dmsuiindsdona Ineluniw Python W List

sudumiiouansdluniv C uillanuifasnitassiiannsaiudoyaluussianiiuansieiu

[

Taludusiennaluilinuanasnluswnsudeanawaiti busuly IDE

9

mix = [-1, 2, 3.21, 'k', "Python"]
print (mix)

print("Index at 0 = ", mix[0])
print("Index at 1 = ", mix[1])
print("Index at 2 = ", mix[2])
print("Index at 3 = ", mix[3])
print("Index at 4 = ", mix[4])

mix[3] = "Java"
print (mix)

NAANS

-1, 2, 3.21, "k', "Python']
Index at 0 = -1

Index at 1 = 2

Index at 2 = 3.21

Index at 3 = k

Index at 4 = Python

[—1, 2; 3.2d,; “"Java',; "Python'l]

Tuunil AauldeusineddududsuazUseiandeyaluniwl Python lanafians
UsgmAanarmslidanudiuds sudelayausznnene luniw Python 1wy #av String uax
List WJuiiSeusesuan luunaeliagidunisnantensindnput) wag uanawaOutput)

Tun1w Python

13



UNY 4 N1SSUALLAZLLENINA

Tuunil anagldiauiinesdunissuruaznisuanna Jadudanlddenlossening
WunsuAugldemlvsunsy Tnenissuadenissudeyasinateuenineialuuddnasidu

ASFUAINNIATURSA drunsuaniratuazilulanItanIuUL Console
AauUN 1 N1SHENITDAIUUU Console

MsuanIratun1w) Python tuagldfleddu print) iienanstoniny duav visedeya

Usuiandu q eannianiinasludiu Console (Python Shell) %aﬂmmmmiﬁz’f keyword

o [

913 1UUAd M TUMINUANITUAAIHALN B ATMUATULUUNITUARINAYBILARZ BTN UG

[

Tuneuillvnumnaaniuswnsutiearawaltinlusuly IDE

q

print("Hello Python")
Print(llAH’ HB", HCH)
Print(llAH + HBH + HCH)

print("One", end=' ")

print("Two", end=' ")

print("Three", end=" ")
Y] -4

NARAND

Hello Python
A B C

ABC

One Two Three

14



ABUN 2 N15SUAIRINATUDSA

uenINMsuARIHALEITY Nshnsatugldludnsuuuunilsdonmssud Tneluuda
TnagtdumssuameAduesa Tuniw Python s ldilandu input() d1usunis5uan String
NAnsAduesa egrdlsfnu Tunisfiazsudoyausziandu 9 wWu Integer 3o Float 137
ansaldiledduiiinfuaimw Python Tunsudasieyaann Sting luifuteyaussinnduls

Tupeuillinudnasnlusunsudisaiaudiinlusulu IDE

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

int (input ("Enter first number you need: "))
int (input ("Enter second number you need: "))

a
b

print("a + b = %d" % (a + b))
print("a x b = ", str(int(a) * float(b)))

NAAWS

Enter your name: chacharin

Hello chacharin

Enter first number you need: 9
Enter second number you need: 10
a+ b =19

a xb= 90.0

Tuunil aalaiSeuiiReatumssuauagnisuansua Tun1wl Python alanadens

v Y a

UTDLAINALUINNINATUDSA haziandianIuuL Console Tuunsaliazidunisnaniis

U

a

fiaAtiuns (Operators) Tun1wn Python

15



unil 5 AIARUNNS

TuunilaauagldiFoudifeatusisniuns (Operators) Judunguueaaiomuenie
Tydnwalildheumiieusuiladdu wiuandstunsdlaeinsal Imaiuﬁugmmm Python
znuMslgRnLiuns 3 Usstnnuan 9 oun daailun1snieadaaians (Arithmetic
operators) fianilunsUIesulfisu (Comparison operators) uag AALIUNITATINAANS

(Logical operators)
faull 1 AAALUNISNINANAAIERNS

faeidunsnsadaeans (Arithmetic operators) ABAIANIUNTALTA1MTUNT
ATLIUAAY LU N1TUIN NMTAU MIAM kaen15s 1nlundndu Tuawn Python §adida
Audunisniadad1ansiiaiy Wy A15usees (Modulo) MIMSWUULATTIWIULAL

o @ %
LagNIS8NNAY LU

Operator Name Example
+ Addition a+b
- Subtraction a-b
* Multiplication a*b
/ Division a/b
% Modulo a%b
** Power a*™b

Tun15199190U T LanIRANaUNTNIAEAAIERTUTELANANN 9 dNUSUNITATUIN

fay fagIenseng 9 Tuseuillvinadnaeniusunsudieanauaailusulu IDE

16



a, b=5, 3

print("a + b =", a + Db)
print("a - b =", a - b)
print("a * b =", a * Db)
print("a / b =", a / b)
print("a % b = ", a % b)
print("a ** b = ", a ** b)
NAANWS

a+ b= 8

a-b= 2

a* b= 15

a/ b= 1.66066666666666667
a%$ b= 2

a ** b = 125

i v o a ~ =
ABUN 2 AANLUUNITIUTIUNEU

o a

A nidun1siUSeuLieu (Comparison operators) ADAIA LI UNITA LTd 195U

o

WSeuiisusay 3o Aaludwls Feuadnsvesnisiuseunevtuazidu True (1) vn

Wouluiduase wazilu False (0) mneaulaliiuase fsdunisiSeuiisviinazldnu

MdwmTvaeuloul if uazAdINGT for 138 while WieAIUANNISNIUVBIUTUNTY

Operator Name Example
< Less than a<b
<= Less than or equal a<=b
> Greater than a>b
>= Greater than or equal a>=b
== Equal a==b
I= Not equal al=b

Tussnsdenul wansiadunmsuSsumsulszianeng o wu nadseuiieuaiu

[

Windu #3en15SeuLRisuAININNIINSaUaeNI1 TunaudliAMARaaNtUSWASUUI9E1964E 7

Plusulu IDE

q

17




print('4 = 42 :', 4 == 4)

print('3 > 10?2 :', 3 > 10)

a = 10

b 8

print('a != b? :', a !'= D)

print('a - b = 2? :', a - b == 2)
%} -4

NAAND

4 = 4? : True

3 > 10? : False

a != b? : True

a - b = 2?2 : True

AU 3 AIAILLUNITATINAENS

v o a

faadun1snssnaans (Logical operators) Aadantunisiilddiniulszidunn

NIATINANERNS FaTke9ase (True) wazia (False) Wit

Operator Example Result
and aandb True if a and b are true, else False
or aorb True if a or b are true, else False
not not a True if a is False, else True

v o a

v o a

Tun1w Python dudifandunisniemssnanans 3 vila Ao faeiunis and @9

ALTuN1T or wazdaRLliuns not Tumeuillvinudnaeniusunsudisanuanilusulu IDE

18




username = input('Username: ')

password = input ('Password: ")

if (username == 'admin' and password == '1234"):
print(' User and Password is True ')

elif (username == 'admin' or password == '1234"):
print (' User or Password is False ')

else:
print('Invalid username or password.')

[ 4
Nas o

Username: admin
Password: 1234
User and Password is True

Username: admin
Password: 9999
User or Password is False

Username: admin
Password: 9999
User or Password is False

Tuundl aalaiSeuiineddu Aduduns 3 Ussinnvan fddunisneadinaans

(Arithmetic operators) AaLiun1siUIsuLisu (Comparison operators) Lag faaLun1s

n33nA1an3 (Logical operators) lufiSeusesuds Aoluamazliioudiunisiaieulaves

TUswnsy

19



UNN 6 Andaauly

Tuunigauaglaseudinerfumdadsululuniw Python ls1asyadian1saiuauns
M1ulusunsuaeA1d if, if else way elif iivelilusunsuaiunsaviaududounasil

YsgANSNINUINTU
fauN 1 AEq if

Mde if Wumdsiildmuaunsivuvedusunsuiduniugiuwazdiefian wildd

o o A

if teas1aululAluswnsuina UL dasnsilladeulutunsatuisivue Wy NS

19

psvgeuATluAILUsAUAIAIduNSUTELANANS 9 TuseuillinaAnaenlUsunsng1eaalan

q

YlU5ulu IDE

n = 10
if n == 10:
print('n equal to 10")

logged in = False

if not logged in:
print('You must login to continue')

m =4
ifm % 2 ==0andm > 0:
print('m is even and positive numbers')
if 3 > 10:
print('This block isn\'t executed')
[ 4
ABKBE D]

n equal to 10
You must login to continue
m is even and positive numbers

20



ABUN 2 ANEY if else

[

waenaalazanduads if ludq dnAdaniaivinauaiuadudds if Aernds

else clause TnglUsunsuazyinaulumds else drvnmaulaludds if duldiduass nandn

v

Jonilefa duazvhnudiotoulvnsunttuliiluase lunsuillveudnasnlUswnsudneans

q

wadtnlusuly IDE

n=25
if n == 10:
print('n equal to 10')
else:
print('n is something else except 10'")
name = 'B'
if name == 'B':
print('Hi, B.")
else:

print('Who are you?')

money = 300
if money >= 350:

print('You can buy an iPad')
else:

print('You don\'t have enough money to buy an iPad')

NAAWS

n is something else except 10
Hi, B.
You don't have enough money to buy an iPad
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aaudl 3 A1&q if elif

Ads elif dudupdanlddrnsvasradoulawvunarsniadenliduluswnsuiisinis

MU uFeIiU switch case lunwdu q A1ds elif dudndudodudsainAids if w@ue

wazaunsadl else laluleoulvgavineg Tunsuillvinudnasnluswnsudaisuduilusulu IDE

print('Welcome to Robot\'s game')

level = input('Enter level (1 - 4): ")
if level == '1':
print('Easy'")
elif level == '2'":
print('Medium')
elif level == '3':
print('Hard'")
elif level == "'4':
print ('Expert")
else:
print('Invalid level selected')
o/ 4
ABKBN L]

Welcome to Robot's game
Enter level (1 - 4): 1
Easy

Welcome to Robot's game
Enter level (1 - 4): 4
Expert

Welcome to Robot's game
Enter level (1 - 4): 9

Invalid level selected

S
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UNN 7 Adaugn

Tuunfiaauazlaissudinerfunisavannisiauveddsunsulagnisldads while

loop wag for loop Mdamanlanunsanuaulusunsulimvinugy q lufeuleiinmvue

AUyl 1 A1E9 while loop

A1ds while loop W udsugfdeuaziugiuianluniwl Python A1ds while
loop Huldnruaulusunsulimvineuuisededt q dmnieuleves while loop Wudmaudu

¥390¢ Tumauillinudnasniusunudieasuaidnluiulu IDE

i=1

while i <= 10:
print(i, end = ', ")
i=1+1

print ('END')

10, END

}—.
~
N
w
158
~
(&)}
~
(o)}
~
~
@
~
e}

fnual i = 1

(uia

AU
i<=10

Print A131 End

( UYL )

1Huada

Print A1 i VeugHU

I

S A
L LNAT | YdzUUBn 1

sUnanala9u (Flowchart) n15¥1191u09 while loop




Aaudl 2 A1&s for loop

A& for loop Humdnudiildauaunisinug q Tudiuseufiviueu finay
Tddmsunsiuemanigluflaidu range() luneuillvinudnasnlusunsudiaanudilusu

Ty IDE

for i in range(5):
print(i, end = ', ")
print ('END')

for i in range(3, 6):
print(i, end = ', ')
print ('END')

for i in range(3, 8, 2):
print(i, end = ', ')
print ('END'")

NAANS

(@)
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w
~
[N
~

END

W
WD
6]

, END

w
&)
~J
=1
2
o

Tuunigauaglassudifertunisauaunisinuveddusunsulaenisidads while
loop uaz for loop uiliFeusesudn aeluaziluiewes Heidu Jaduunaainenlu

#UFIUVEIN1Y Python
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Uni 8 Wanvu

Tuunfiaaazlaissuiifetuilanduluniuw Python laeisnaznainisasiuaznig

Toruisntululosdu wu Default Argument Wag Keyword Augment

a P a v ¢ o
AaUN 1 N1sasaazisenldnendu

A 1

#aidu (Function) Aediuvedusunsuiinnuiieingussasduisegn lngluniw
Python Aauaunsaas el duvesnuldieaiolilusunsuvinamununfesnis lun1sdeu
TUsunsusTnazuenlanniinsvinaumilious fuduilsiduwel waviSonldfedduiiug q

Fadunurfnvasnisilaanduunldlvg (Code reuse) Tumauillvinudnasnlusinsudiaans

wadulusuly IDE

def hello(name) :
print('Hello, '+name)

def area(width, height):
c = width * height

return c

hello('Robotics")

print('Area 5x5 = ',area(5, 5))

NAANS

Hello, Robotics
Area 5x5 = 25
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nawdi 2 Default Argument Values

Tun191 Python tsnanunsaaseanendulaen1snnwun Default Argument T

'
| v

Handula 1me Default Argument WWun1snsivuaansuaulifuensAuudnddnungs
Handu duvihliisnanunsaisenttauiandulnenisdseisiuudtesninsnuiuanuua il

Hendule Fegmvanuazaintunisldanuuiniu mgieganisasisasldnuilanduiu

Default Argument sensanasnlusunsudrsarswdirlusulu IDE

def show_info(name, salary = 999, lang = "Python"):
print('Name: %s' % name)
print('Salary: %d' % salary)
print('Language: %s' % lang)
print ()

show_info ('Robobotic')
show_info('Robot', 200)
show info('Programing', 300, 'Java')

NAAWS

Name: Robobotic
Salary: 999
Language: Python

Name: Robot
Salary: 200
Language: Python

Name: Programing
Salary: 300
Language: Java
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naudi 3 Keyword Arguments

lun1w Python isnanansasentdauileidulusuuuuves Keyword Argument lag
MslETpvaInIiwasdnsudiaisiuuudlalaenss delunisidanutunisiwesfoadinng
ﬁwwumiugﬂuuumaq Default Argument NBULEND mﬂaﬁﬁaﬂﬁﬂﬂﬂiiﬁﬂﬁu Keyword

Arguments femsanasnlusunsudrsarswailusuly IDE

def create button(id, color = "#ffffff', text = 'Button',6 size =
16) :

print('Button ID: %d' % id)

print('Attributes: ')

print('Color: $s' % color)

print('Text: %s' % text)

print('Size: %d px' % size)

print()

create button(10)

create button(ll, color = '"#4286f4', text = 'Sign up')
create button(id = 12, color = '#323f54', size = 24)

[ 4
ABKBE L]

Button ID: 10
Attributes:
Colox: HEFELET
Text: Button
Size: 16 px

Button ID: 11
Attributes:
Color: #4286f4
Text: Sign up
Size: 16 px

Button ID: 12
Attributes:
Color: #323f54
Text: Button
Size: 24 px

Tuunfigauaglaiseuinmsaduarnisldnuilsidulume Python WuniSeusesudn
deaiduduauiioniiugiunisideulusunsuniw Python lasauysal seldazidunis

Uszgndldniw Python Tumsviuigiiumsaiuguyugus
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uni 9 dausiauszanunuglyatensmin

luunilauazlaeuiinerdudiudeusvarududldaiensmiln (Graphical User

U

Interface) W3o138ni 28931 GUI Tnelunwn Python iiluga Tkinter 78931970 Toolkit

|
o o

Interface Fuduyamdsdnsunisasne GUI Ifauniu Python sguds Fsluuniseuilnuas

a

Iseuiisnsldlugadl

fauN 1 1Asea319v09 GUI

'
' =l

Aoufiazasns GUI pusnduazdeadilansdusznauves GUI egsdeiganIunin

v

1981
< Root Window >
Widget Widget Widget
Widget Widget Widget
Widget
# Password Generator — X
Password |< Entry » I Copy
Length \ I Generate
Label = Button Quit

29AUTENOUNANYDINITATIS GUI Usznaulumay 2 esausenaundn ¢ laun
1) Root Window fia nseuvasduiifeansliuansua
2) Widget fio dhutsznoudes 4 lunisuansua Sdluundsuiasyais
Widget 4 viln laun
2.1) Label #p fiufitsdmiunanmmatonu dydnual vio sunm
2.2) Button fe YunA
2.3) Entry A9 909d1m5UNT0NU9AIN %30 Il

2.4) Scale A LOULADU
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MOUN 2 Root window

Root window fe nsauveddufifesmsiilansua@tingg) daduilandnves GUI
lngnaulzisunsasenuieuienly lugad1de tkinter Ul Python W@efouw 31nUuAnae
AUNIONRUATUINYBINUIRSLARIAIES geometry LazdINISANINUATBYBINLIR9LA

meAda title TunauillvinnAnaaniusunsudaansuditilusulu IDE

from tkinter import*
window = Tk()
window.geometry ("300x200")
window.title ("Robotics™")

NAAWS

¢ Robotics - (] X

noudi 3 Widget Label

[ '
= a ] £ ¥ £ ¢

Label Mg fiunIsdmsukaninadoniy dydnwal vie U el luunSeuiliay
Wefanswansyadennuuuvinig lne3sn1sasne Widget aunsavinlalagldrrduieon

Usennves Widget uazivuanuautfives Widget Hu uag vasa1ndulinimunineging

[

Widget Huasuuiitnlavemineg luneuillinufnaonlisunsudnsasuaitnlusuly IDE

q

from tkinter import*

window = Tk()

window.geometry ("300x200")

L1l = Label (window, text = "Robotics'")
Ll.place(x=110, y=80)
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NAANS

7 tk - O X

Robotics

naudi 4 Widget Button

Button A® ﬂq:uﬂﬂ kagyn € N1InA 9zLAnIIU(Command Event) 3uluszuu %exiﬂm
anunsnasyavesilanduielissuudnfiunmadlegnneaduld luneuillvinudnasnlusunsy

d19anawarilusuly IDE

from tkinter import*
window = Tk()
window.geometry ("300x200")
window.title ("Robotics™)

def ok():
print ("OK")

Bl = Button(window, text= "OK", command=ok)
Bl.place (x=135,y=80)

NAAWS
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naudl 5 Widget Entry $2ufiu Button

Entry fie Yesdmsunsendeniy tnsuinudlagldsauiuiunaiedslvissuudngn

Foau dumas get() TumeuiilvinaAnaeniusunsutdnaanuailusulu IDE

from tkinter import*
window = Tk()
window.geometry ("300x200")
window.title ("Robotics™)

def Print():
text value = El.get()
print(text value)

El = Entry(window, width=10)
El.place(x=100,y=50)

Bl = Button(window, text= "Print", command=Print)
Bl.place (x=135, y=80)

NAANS
¢ Robotics - (] X
chacharir|
Pﬁntl
chacharin
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naud 6 Widget Scale

Scale fip uoULFBU waTYN 9 MIEBUALARIY (Command Event) Fuluszuu lag
Adtalu Scale aggnifiulilusauysidududsasiu (val) dsduamaiunsadiadiay
294 Scale 1nltlameAds get() 1iog1uA121N val vae Scale WU 9 lunsuillvinuAnasn

TUshnsugnaagwantnlusuly IDE

from tkinter import*
window = Tk()
window.geometry ("300x200")
window.title ("Robotics™)

def print sl(val):
scale valuel = Sl.get()
print("Scalel: "+ str(scale valuel))

def print s2(val):
scale value2 = S2.get()
print("Scale2: "+ str(scale value2))

S1 = Scale(window, from =0, to=100,width=20, length=180, orient =
VERTICAL, command=print sl)
S1l.place(x=10, y=0)

S2 = Scale(window, from =0, to=50,width=10, length=100,orient =
HORIZONTAL, command=print s2)
S2.place (x=80, y=80)

NAANS

Scalel: 1

Scalel: 2

@ Robotics - O X :z:iii é
Scalel: 6

Scalel: 7

11:j Scalel: 9
Scalel: 10

Scalel: 11

15 Scale2: 3

11 Scale2: 4

Scale2: 7

Scale2: 9

Scale2: 11

Scale2: 12
Scale2: 13

Scale2: 14
Scale2: 15
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AaUN 7 N1INN9IUTMAURAIY Widget

v
=1

waannfnalmseusinetiunisld Widget vannvateseiantuas luneui 7 4 2z

< v v = Y v [
Lﬂuﬂ1§U§3Qﬂﬁiﬁﬂ37N§Waﬁﬂﬁ@ﬂHﬂﬂ?ﬂﬂu

from tkinter import*
window = Tk()
window.geometry ("300x200")
window.title ("Leanbotic™)

def print sl(val):
global scale valuel
scale valuel = Sl.get()

def print s2(val):
global scale value2
scale value2 = S2.get()

def change label():
global scale valuel
global scale value2
Ll.configure(text=scale valuel + scale_ value2)
L1l.update ()

L1l = Label(window, text=0, bg="yellow")

L1l .pack()

Bl = Button(window,text="Show Result",command=change_ label)

Bl .pack()

S1 = Scale(window, from =0, to=100,width=20, length=180, orient =
VERTICAL, command=print sl)

Sl.place(x=10, y=0)

S2 = Scale(window, from =0, to=50,width=10, length=100,orient =
HORIZONTAL, command=print s2)

S2.place (x=80, y=80)

NAANS
¢ Leanbotic - (] X
30
Show Result
= =
7
L]
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Ny 10 N1sL¥aun® Microcontroller

[

Tuuniiaaazldiseusifeaduluga pyFirmata adulugadeaisiiu Protocol(

Y Y

v '
=% vLyo v v

Tunou) 11955147 nas19d ulddmsud an1s Pin Analog wag Pin Digital ¥esuasn

Microcontroller Arduino
aoui 1 N1sAnATluAa pyFirmata
Y

reuflazBuldynddaing q Tuluga pyFirmata audiduazdesing lugadindag
TunSesponfiunosuesnn lnefiddutuneudsil

1) 1Ua Command Prompt (CMD) ¥4 Microsoft Windows

2) FonldAnds pip (C\Usersh........>pip) lu CMD wédAnagnuTen1sidsves pip
v

3) Seldrds pip install pyFirmata (C:\Users\......... >pip install pyFirmata)

0) $9IUNTLII TLUVALUITI Successfully installed pyFirmata... \ududsa
faufl 2 AnAs Standard Firmata uuuasa Arduino

Aoufl 913 uAUANUBSA Arduino 8 pyFirmata A ud LT uFBaUTIQYARIA
Standard Firmata Tune1 C+ uu Arduino s Arduino IDE reu Tneidiudumeusid

1) aivanuazings Arduino IDE AUUABLNIADITVDIAN

2) Wouane USB s¥winsuasa Arduino fu meufinmes

3) \Jn Software Arduino IDE ntiu idenviinuednuazisunmuneiay COM port

a) Lﬁammg File > Example > Firmata > Standard Firmata

5) dwlnanynediasuasn Arduino Wududusa
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MOUN 3 NAFBU Protocol Firmata

AIAILNTAYININAABY Protocol nd1a1n7UTIqYAAIAY Standard Firmata Wén
Tnensld Software dngaguitansnsonnaiivanunldléng funsunsmaaeu Protocol el

1) mau’Twamé&ﬁ http://www.pjrc.com/teensy/firmata test/firmata test.exe

2)\0alWd firmata_testexe 7in1ulnandusa anduldauiivuanuieias
COM port

3) naaesnaty Low aduiy High 7 fuwiis Pin 13

0) Tusgyinefineulidainm LED aaidn o uuuesa Arduino

5) ¥ LED maadianad fin/au aun1snadu High aduriu Low iuswauysel

6) 10 LED msnana1slaifinigdia / auaunisnada High adufiu Low Tiamunauly

YMAauUAn®a Standard Firmata Uuuasa Arduino Tuidnasa

[N Firmata Test — =
File Port

¥ & csp

Pin2 [output ow |
Pin3 [output Low |
Pn4 [ouput v]  Low |
Pins [output ow |
Pin6 [output ow |
Pin7 [output +| Low I
Pins [output Low |
Ping [output ow |

ARDUINO ;
NANO 6..
U3.1 2

GRAVITECH, e
PUR L i}¥h

NS LSY 8XYd TX1

-
>
\ D
‘x

I
»
™
]

1

"

¥ A\ 'DUIN

Pin 10 (Output ¥ Low I

P11 fouput ] tow |

Pin12 [output | Low

Pin 13 Joutput ~] [ High

Pin 14 [Analog _+] A0: 155

Pin 15 [Analog _v] Al: 155 2

Pin 16 [Anslog _+] A2: 152 o

B 87 [iog [ A3 152 ol

Pin 18 [Analog _+] A: 151 2R

Pin 19 [Analog _+] AS: 150 E
n

L]
¥
&
]
L
#:
-
-
-
&
-
o«
3
L3
o
-
[

[COME: StandardFirmata.ino-2.5 Tx:212 Rx:41494

sUwanan1sldwenAns Firmata Test ffuvasa Arduino Nano
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unil 11 M5 0BUTUSUATUAIUANYILEUA

v
=1

TuunilnanzlaBeudineiiunvaBunrasmduieniuauuaine s g uALIUNaNIY
luga pyFirmata Feaulaviinisinniuaznaaeun1sdoasseninanauiiames uay vasn

Arduino luuan
AU 1 N15A2UAN Output LED

LED ¢a1131n Light Emitting Diode Fneds Lalonvliawaduas damaudslunis
dosuaveaninilledinszualniilvaniiu Fdluveda Arduino vesnnawil LED Aadiagaiug iu
Pin Digital 13 luneuiilvinudnasniusunsudaisudiinlusuly IDE iiennasinluAunis

We/Un LED

from pyfirmata import Arduino
import time

board = Arduino ('COM..")

print ("Communication Successfully")

ledl3 = board.get pin('d:13:0")

while (True):
ledl3.write (1)
time.sleep (1)
ledl3.write (0)
time.sleep (1)

NAAWS
U Un
LED LED
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Aauil 2 N15AUAN Servo 180 degree uuunmuaAUmUNe

Servo 180-degree Lunainosuiani sfinaamisansuquesmysanisuyulalu
YauLwn 0 - 180 89e menTstudaeyins PWM LU qa Signal(eneddu/dtnna) wa3eas
meluneimesazimuaUiinauagirnavesnszudlnih eliueimeinyuluvgadiosmi
fwun Tnslugaiusudtiemosiomslndssifussdurun 5 Taad (mefung) uagianses
wioIndeBadaegn Ground (@eden) Taufu Halamawnseld luga pyFirmata Lilo
s mneveseriidesnisliuemesiluvgn w dumidla q Tuda 0 - 180 o &
Tuneuilliamudnaonlusunsudsarsudninlusulu IDE niouisdoasuainodidni Pin

Digital 3 1IN LNEVIAADINITATRUADIANYDILBLADS

® = SEETE SesEen

sUkARINTSHaNBLMaT Servo 180 degree LNfiuuaIAYENY Arduino Nano

from pyfirmata import Arduino
import time

board = Arduino ('COM..")
print("Communication Successfully")

Servo3 = board.get pin('d:3:s'")

while (True) :
Servo3.write (0)
time.sleep (1)
Servo3.write (180)
time.sleep (1)
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ONGE!

180 93A
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naudi 3 nsld Widget Scale A3uAu Servo 180 degree

asanfigaldiseuiyndafediunisane GUIl :IuianisaIuANemvelenes

Tuds Tumeuiazilunsuszgndldnanuing 2 5eq ien1sade Widget Scale TunnAruaw

[

Servo 180 degree Tumauillvinaudnaoniusunsudisarauaitilusulu IDE

from pyfirmata import Arduino
import time

board = Arduino ('COM..")

print ("Communication Successfully")
Servo3 = board.get pin('d:3:s'")

from tkinter import*
window = Tk()
window.geometry ("300x200")
window.title ("Leanbotic™)

def print sl(val):

scale valuel = Sl.get()
print("Scalel: "+ str(scale valuel))
Servo3.write(scale valuel)

S1 = Scale(window, from =0, to=180,width=20, length=250, orient =
HORIZONTAL, command=print sl)
Sl.place(x=10, y=0)

NAAWS

7' Leanbotic —

180 93FN
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MUl 4 N13AUAN Servo 180 degree LuuUiuazIdYn

Tunoudl 2 Aalldnnassmunueamuss Servo 180 degree Ingnisimunidiving
yospamiiesnsivuamaslungn a sumida q Tutas 0 - 180 ssrnluuds epaaznu
vawmewmuludagamdudnuusmanszandluogesnda daduluneud 4 dasdu
wadlansdeulusunsnieliueimefindeuiludaiidudmnegegis q fiaze Lite
ihluszgndldmuanusnzaslunsldnunumnudesmsvesnuusazUsziamiiunnsig

fuly euillinudnasnluswnsutieaisudtiluiuly IDE

from pyfirmata import Arduino
import time

board = Arduino ('COM..")

print ("Communication Successfully")

Servo3 = board.get pin('d:3:s'")
Servo3.write (0)
time.sleep (1)

position=0

while (position<=180) :
Servo3.write(position)
position = position+l
time.sleep(0.008)

position=180

while (position>=0) :
Servo3.write(position)
position = position-1
time.sleep(0.008)

NAAWS

)
i

1.0mS 1.25m8 1.5mS 1.5m8 1.75m8 20mS
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100
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Tumaud 5 dauazliveassaiessuvdnisyusuduauna SN sNUaufiag

A3 Tnewusgunuumsdsniseaniu 2 wuu leun 1)

A
a o

'
[

deamshiueudvinauauasunsEUIl

Viigasouied 2) danslijusudvinnuliiuuing lnendsaniinuiafsviueudidiu

lulasreulnsaaesiBeuiosudd Tunsuillinudnasniuswnsudiaaisuditiilusuly IDE

from tkinter import*

window Tk ()

window.geometry ("300x300")
window.title ("Robot arm™)
from pyfirmata import Arduino
import time

board Arduino ('COM..")

Servo A
Servo B
Servo C
Servo D
Servo A.
Servo B.

board.get pin('d:11:s')
board.get pin('d:10:s"')
board.get pin('d:9:s")
board.get pin('d:8:s")
write(80) #limit 70-180
write(90) #limit 50-120
Servo C.write(120) #Ilimit 90-150
Servo D.write(90) #Ilimit 5-175
time.sleep(0.5)
print("Communication Successfully")

def reset position():
Servo A.write(80)
Servo B.write(90)
Servo_ C.write(120)
Servo D.write(90)
time.sleep(0.5)

def arm action():
Servo A.write(90)
time.sleep(0.5)
Servo B.write(90)
time.sleep(0.5)
Servo C.write(150)
time.sleep(0.5)
Servo D.write(90)
time.sleep(0.5)

Servo A.write(180)
time.sleep(0.5)
Servo B.write(120)
time.sleep(0.5)
Servo_ C.write(125)
time.sleep(0.5)
Servo D.write(90)
time.sleep(0.5)




Servo A.write(180)
time.sleep(0.5)
Servo B.write (80)
time.sleep(0.5)
Servo_C.write(150)
time.sleep(0.5)
Servo_D.write(90)
time.sleep(0.5)
reset position()

def run onece():
arm_action()

def run repeat():
while (1) :
arm_action()

BO = Button(window,text = "Reset all Position",
command=reset position)

BO.pack()

Bl = Button(window, text="Run one time",command = run_onece)
Bl.pack()

B2 = Button(window,text="Run repeat", command = run repeat)
B2 .pack()

NAAWS

Robot_arm

Reset all Position

Run one time

Run repeat
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AU 6 N1FSUAIANNLYULYDS

¥

wuwosldlunsvhvuewd lneviluuds awnsauuseandu 2 viia loun

g v ¢

1) wuwesuiaAdva (Digital Sensor) Wumumesnagluaans Output) Tu

SULUUAYEYIUN

g}

a

lsioiles Jantuved Wes 2 @an1uzAe 0 wag 1 windu veliwwgesvin

Adviaiansnsatnldesuiondnmsléffiande wuweuna defianugifios 2 anus Ae
Uaey uag nn
2) wuweswiinewiden (Analog Sensor) Wuiduimesfiagliinadns (Output)
TusUuuuvesdyg o vise usaduiiasuuladlumuuinnameinsin Sadulsunadiianny
sorles sndogasumesiiviinaidudadusoides THun lwuwesinnisazviounas @n
a9 @ing @iedn) wuwediaanuduides (Jeu w da fann) way wuweTingumyll
(fudn 1Hu gu Sow) Wusu
froganslfisumeslundngnsd andumslilugadulenUoy Stick) ilennassns
g1udeufon oy lugatunauiiennassnssiuaaivia seuillinaidoudeaislnsening
Tugadulen uay lwgaduna dululasereulnsamesasnin udrdnaenlsinsudi9a1auan

wlUsuly IDE WennaessuAanuesueslunafingi?

Z—H-10.8 8/ 7% 84—23 2 1 0

STXRX .
‘ .4

“AO AL A2 A3 A4 AS A6 A7

I 000000000000

‘EULLamﬂ'IWiEJL%uL%a% Digital wa¥ Analog WiuvesAvENY Arduino Nano
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from pyfirmata import*

import time

board = Arduino ('COM..")

it = util.Iterator (board)
it.start()

print ("Communication Successfully")

Sensor x = board.get pin('a:0:1")
Sensor_y = board.get pin('a:1:1")
Sensor sw = board.get pin('d:7:1")

while (True) :
x=Sensor_ x.read()
y=Sensor_y.read()
sw=Sensor_sw.read()

Print(ﬂx: n ,end=ll ”) ;Print(x,end=" ”)
Print("y: " ,end=" H) ;Print(y,end=" H)
print("sw= ",end=" ") ;print(sw)

time.sleep(0.1)




MaUNl 7 N1IAUAN Servo 180 degree Aelugadulen

lunaui 7 dauazlinnasiniunusIunLenuas Servo 180 degree Aaen15lY
anewliannlugaisugesvliadulen luneuilinudnasnlusunsudrearsudalusuly

IDE

from pyfirmata import*
import time
board = Arduino ('COM..")

it = util.Iterator (board)
it.start ()

print("Communication Successfully")

Sensor x = board.get pin('a:0:1")
Servo3 = board.get pin('d:3:s'")

while (True):
x=Sensor_ x.read()

if (x == None):
pass
else:
print("x= ",end=" ") ;print(x)

Servo3.write (x*180)
time.sleep(0.001)
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