Talk 1s cheap.

Show me the code.

~ Linus Torvalds

Guido van Rossum
(Founder of python)
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What is Python?
Python oy @®@=c?

Python is a high-level, interpreted
programming language.

Python oy one ©®00e®, abdOdoxseswm
DD DO POEDLN NG,

It was created by Dutch Programmer Guido
van Rossum and released in 1991.

1991 8 Exeds «HS8wm» Guido van Rossum
B&eS SH@Ens DO® 8

Python is used in a wide range of
applications, from web development, game
development, Artificial Intelligence,
machine learning, scientific computing,

academic research, and more.

6OR gt VMG, odDeSD T
£30ODDMB, WaB® RERB, IV 9EHEE,
Bessi@m esd®E®DE, e sHedesn e

500 Dt ®HMOD 6:E® ee®) Python
0O 68

Python supports multiple programming
paradigms including procedural, object-
oriented, and functional programming.

Python & o000, O8p-2c@0c &®
Fwmd PeR®G &d Y HOeSD®
£365@EHBHEHRO 39 e,

It emphasizes readability and ease of use,
with a syntax that allows programmers to
express concepts in fewer lines of code

than might be possible in other languages.
DOERDBRO 60D ®NBOZE BDG &
@ENd &) of) oD 658 ®IMBEBS
e50FeS K BO®D of) ©E® . Do
OGS Do ewmE DEde® ®TRHEIO ©®
DDA S5HEd @RIeE.

Python supports most of the operating
systems.

Python e@1e®] 6®e®r® g8 6®® 586
emda.
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How python differs from other
languages?

8895 6Dns) ®ENdZS edmed Dfes
eweie?

Simplicity and Readability

Python emphasizes clean, easy-to-read
code with a simple syntax. It often uses
natural language-like expressions, which
reduces the learning curve, especially
compared to more complex languages like
C++ orJava.

Python &de Do o8> 8d8g, SBxd0O
W) BIDHED DeGHBHB OB, DB 6RIGHS
80 B e ORQD 6@ GII®S ENDD)

0B, Bewmecnss C++ e®3 Java &8 DENS
BV BNE) ©O® eem OO0 DB
96®mEe® e f) WOGB.

Dynamically Typed

Python is dynamically typed, meaning you
don't need to declare variable types
explicitly.

Python ©8m80 088 =6 g, du® RO
BDEs OV® 5I® BOOO FOGS D6 L.

Interpreted Language

Python is an interpreted language. It means
the code is executed line-by-line by the
interpreter at runtime.

Python s gbdmd®6 D0® @ 8808,
DB edmn HD® 685@eDE abODDBIEDEH
B8 886n® 6380 HIOD WOE.

Cross-Platform

Python is cross-platform. You can write
Python code on one operating system and
run it on another with little or no
modification.

Python cross-platform 8. ®0 &
6®6e®mE® BB HHdGER MG BD®
e gd OB W) 6®) 60n5 OO
60D OB 6HE® SENBGD HDNG DG
oD,



Problem-Solving Process
®c0d Bes8e® §xrdOBnm

1. Understand the Problem
®0EDd 6BO® eSO

Clarify the problem by thoroughly
understanding what is being asked and

ensuring all aspects of the issue are clear.
et 68 6MNES DD WO ®THedS €59
®c0Eed BGE ©td el VD 68D
BHe®S 0@ 56tED WOB®.

Identify inputs and outputs: What are the
inputs, and what should the outputs look
like?

6rcHB 651 BEOIBES HED) BOB®: 66D
6@, 65 BDGES 6DRE, BB GRE?

Consider any limitations, such as time,

memory, or legal constraints.
MEG, Powme, 6® BBOG BENOS O
Doz® BOHOD 5@ RRS®.

Root cause analysis
8e e5nd DBedBN®
Identify the underlying issue that needs

solving, not just the symptomes.
Oy 80 EoBsn 50D 60, BeEn @D
085 63O8® ®ODD HED) ®SD.

2. Break Down the Problem

Divide into smaller components .
BN 603 ORD 6ReHD.

Start with the simplest case, and build up

from there.
808 OB ddm ®OS®, doexd &0
BEIBDMRD.

Work on the most critical or time-sensitive

parts first.
DEND® HEL 65 RGO 830608 el B
e Oh) DOS®.
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3. Explore Solutions
Bee® ®ebusncn mODD

Consider different approaches.
DD 568®HBS BRI DEB®D.

Analyze the pros and cons of each
approach in terms of complexity, time, cost,
and scalability.

SoSBVHDOG, DIRG, BOOB &m SOSISNG
gxd O O pedwed O e g
DB6SBEG HODD.

Look for similar problems you've solved

before, and adapt those techniques.
AR B0 60 Beoe) atd @ ®00
GENGEHE®, &5 DO BABG YO FR®D WOR®.

4. Develop a Plan
5030 e3ees DO

Create a step-by-step approach (Write

down an outline or pseudocode.)
Bededs 8Brdd HudRnm tiexm (e
0BHE X3 DB GIDGED BEHD.)

Ensure your plan covers all cases, edge

cases, and scenarios.
DR 5tEK® BN BrE® gdid) enpddgn
D OO 555D DR®.

5. Implement the Solution
Bee® §m5e0n mos®.

Implement the steps of the plan.
230Qre36® BrdOO §rEw DOS®.

Test frequently during development to

ensure each part works as expected.

D D 80 38D O §m) woH® O
398 HO® 3e®) 50dBABEG OO BDO
538 DOB®.

If something feels convoluted or inefficient,
refactor to improve readability or
performance.

6O DM@ 685 FVEDBE DO TG

®B, BDe® HeBID 693 VG VWG D&
Erdn BVO sem) HdD 5wl WOB®.



6. Test the Solution
Besg® esdeies oS

Test the solution with a variety of inputs,

including edge cases and extreme values.
Brg® O8N ©5® HEBD FOED OO
880 6ked)® 60® Deg® dE) DOBS®.

Compare expected vs. actual output,

Ensure the output matches expectations.
geln8e 8cmnd DEDD ©os &BEIDG
B, BB F63RSDR0  ®TEeLSD
RO 3B DB®.

If the solution is too slow or memory-
heavy, go back and optimize it.

Bese® oo OS5cem® e®3 memory-heavy
8, epesey emES DG HHESD DOB®.

7. Review and Reflect
oM@

Evaluate whether the solution completely
addressed the problem and identify any
potential oversights.

Besg® 8Henn® ®0gd Bee) Selde
XD grOB® 5 HBEO Swd GRBSIED
DED) DB,

Evaluate if there is a more efficient or
improved approach for addressing similar
problems in the future.

FN®DEAEE 58I1B ®OO Bes@® 3w DEND)

VDB 66 DBDEEE BE GedmED
56l mwdetddt woS®.
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Modularization
c@HDREdDOE

Modularization is a design principle that
involves breaking down a complex problem
into smaller, manageable, and self-
contained modules or components

6@DEBDOIEG (B3 35SV ®OED D,
DEODIDOIIB DG B 5 5DGo FRIVEOD

6®BEE 6% 500D VDD De crd® e
D e300 BROVBRGE.

Each module is designed to handle a
specific aspect of the overall functionality,
which promotes efficiency, reusability, and
easier maintenance.

050 6@MDHEEDE® MHEDBODID, HOD
D) BVe® ®BEIID ©® ©5HEy DD

33OBRBG WOD @5 HIDDDEE BEdDD
o ®TEODOO 52@E® O &,

Key Concepts of Modularization
e@BDHEDDOMES S5tH® oS

Each module focuses on a distinct
functionality = or  task, minimizing
dependencies between them.

0z® 6@MDEEHHE OBemwmO - D]
SEddws  e® oo 6meds
gONHHEG 6T OB, T b OIS
508 DOB.



Once a module is created, it can be reused
across different parts of a system or even in
different projects.

6@DHEGBD BHENING DE 583, DB BEASED

DD Ol ®O®) 653 BDQ) OeaSOE 59
DO NOD) DS B,

Modules encapsulate their data and
behavior, meaning they expose only what
is necessary for other modules to interact
with them.

6@DHE DED6E vy ® HEOD® eoE®
OB, DB gemwed DOPeR T DS

6@DHEORD DX ©B®m &St Hrd BHAO
aO®s 68 5D 6HE DORB.

Modularity makes it easier to update or
replace specific components without
affecting the entire system.

6@DVHEDOMG BBS ©Bden SEASGEO

DEsE® 610 BEDD oddm IOSDZ®
5O e®5 5SeSMesmn SO® esmwey DOB.

As systems grow, new features or
functionalities can be added by creating
new modules without overhauling the

existing codebase.

BEQS OBDHG D» O, sOE® 65D S5eH®
Sl e eloN G INCTON A O IO BN CIONA 6
BvEgne B D Demo® X3
@b Edo O me ®uwm.

Testing is simplified since each module can

be tested independently.
D D 6@DVHEEB 309D estde) DE ®TS
ReBs sdweenn OO 0@ 65.

Top-Down Design
B DO esoc@oed®

Top-down design is a systematic approach
to problem-solving that starts with a high-
level overview of a system or problem and
progressively breaks it down into smaller,
more detailed components or
subproblems.

ey DO ewEl® oy olIBGD 6%
®0Edn BBRe ong ©O00e® eg
Bx6CBNEES god®n DD ®0d SeE®
BeH) DIRWE HEDHE OB oo DG

OHMED D, O  ©d8dhs5iem
£35000m 6 ¢ ®0O DD de, c®.

Steps

Clearly articulate the main objective of the
system or project.

32B6eE 6w OmeaSed othe go8én
SCERDD 3B OB,

Break the overall goal into its main

functional components or modules.
03 9Emwn B8 &5ihe Hd 000D
%) 6@DVHEORD de cdS®.

For each major component, further break it

down into smaller subcomponents or tasks.
£32® 3B 6300DWHE BEH®, DB OO0
DD o5 50D 6] VGG DO D
c®s®.

Top Module

!

Sub-Module 1

|
! l

Sub-Module 1.1 Sub-Module 1.2

l

Sub-Module 2

|
l l

Sub-Meodule 2.1

Sub-Module 2.2
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Determine how each component interacts
with others, outlining their relationships
and dependencies.

O O 300D g g6 BO®m FSOVEE

D6® P@os, Tl BRSO e B
BODBTO EWDOS®D.

Once the hierarchy is established, begin
detailing each component’s functionality,
inputs, and outputs.

QOOBB SNBD § otg, D D 300D®EE

o Edm, 6kedd e5® Se®ES Dedmd
OO pOB® DOBD.

Analyze the structure for completeness and
coherence, making adjustments as
necessary.

VMO €309 36BINDEGB BEX) DKW
Bxe@eenn DOSDD, goOms SOE GreB® &g
DOBD.

Stepwise Refinement
8o0®md B8dswe n®eden

Stepwise Refinement is a problem-solving
technique that involves breaking down a
complex task into smaller, simpler steps or
sub-tasks until each is clear and
manageable for implementation.

Brdowmd 8doswe pdedern o OB D
DD Hed®  eHm)  StEd 6®
DEODMDOIG DG D DH 6D 50BN
DVEED BN, B0 BrOO 65 ¢e5-mBns)

ROD De cBO s D» ®@dO DesEed®
NDBHEE.
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Steps

Define the primary task or problem that

needs to be solved.
Bese n OBm oo 6® ®0Qd
SOODDHE OSSD.

Divide the main task into smaller sub-tasks

or steps that are more specific.
36D DIVEBE DEN Ee3 DIVEBES 685 DEND
B&OD BnOO D@D 6Res®.

For each sub-task, further break it down
into even smaller, manageable tasks until
they can be easily understood and
implemented.

B DS o5 wHoDSG ©BEeH), TO) Smegeds
6B0c® 6MD FEIDOD WG B DD 6E DG
BOB O8N N, SO DE ®D DIVEES
RO B HOEOOD D, cBS®.

Clearly describe what needs to be done for
each small task, including inputs, outputs,
and processes.
6B, 5Be® 6® SO agrdd i D
DB DIWVBEG HBED) DG G 68 5tHwiERO
B30 wOS.

Implement each small task individually,
testing as you go to ensure correctness and
functionality.

2z® i) HEETO D8 D SO
DOB®, HOTOE DB €3t HmdDDOGR 305w
B8O AR ® 80 i) DoOxI®.

If any task is found to be too complex or
unclear, repeat the refinement process to
break it down further.

BBE® IeGE 9o  oSbEn 6]
eMCHER RO eeNw  ®memD, D6
D00 De c®® eem Bdeswe SO
EORBG 2D OSDD.



Structure charts
5 ©0®S

Structure charts are a visual representation
of a system's architecture, illustrating the
relationships and hierarchies between
different  components, modules, or
functions within a software application.

5 e0®S &) Bagmo® 6K NG DD
00D, 6@BEE 665 VG  gd
SRSV 5w HOOBH BebHmHo DOD

sE0B6E ®aw SHEgn BABed cams
Bozesgnis.

Types of Structure Charts
O5m 6509 OB®

1.Transaction Structure Chart
oxeeH 05 00

A Transaction Structure Chart routes
control to different modules based on user
input, ideal for systems with multiple
independent operations.

®X6ER O 0B SOBRD PEBG O
5D OO0 6@MBDER 60D LNEMEG QDO

coB, Ry D 60enrd® 8D BEOS
SCH) DN 8Ees.

2. Transform Structure Chart
bt Oz® 0D

A Transform Structure Chart shows
sequential data processing steps, used in
systems with linear workflows.

sOb®  Oxw  ©OmHS edDn VG
DWES 585D EASDE B8O axnde »®,
e oran® Brdd 6ncmiBe® ®OG
BEVBHEG WO,

3. Hybrid Structure Chart
ccBme A5 0

A Hybrid Structure Chart combines
decision-making and sequential
processing, suited for complex systems.

ecBns O HENOGE oSbEn BLds

OE® e B0 w&e® 5w samdo
50630 FTRED DOB.
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Shapes used in structure charts
5% 0HSO@ O O» BOE

A module or a process in

the system.
6@BHEE G0 NED® HOI®EG
6] FRBIOEE).

The flow of control or
interaction between

modules.
5@OR o e ®RIGE®
658R® OB

A decision or condition in

the flow of control.
BNED §ODedE SOHIED
6] BIIBGEEIEL.

Represents a repetition
and highlight that a
process can occur
multiple times

Slolerdlelalolrim IS e )
BOOO 3t HIOBe H&es

OO Bede ®s O
9ti®n SBH®O O OB

Indicates the flow of data

between processes
OB o e ®RIGI®
65578 OB

Indicate that a criteria has
been met, Providing
confirmation  for  the
system to proceed
0BG  @Bdrd  m®O
2980t BOOD @R 6cS
BVBENEDEE 5550 s D
endtd

N
A
—
o
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Example: The following Structure Chart outlines the use of an Email Server

Enter Login
Details

View Mailbox

Load Account -

O\L‘ogin Details

Verify Login
Details

Login Details ¥4
Details OK

Message O/

%p;i(\\‘\. Delete OK

- ' Create
Open Message
Message Message

Compose New
Message

View Message

Compare in
Accounts Reply
Database

Delete
Message

Steps to Create a Structure Chart
O5m ©0®®I 28O0 BrdO

Break down the system into major
functions or processes.

0BG B BEEGS 6 SOl DD
De, c®RD.

Decompose each function into smaller sub-
functions or modules, each performing a
distinct task.

D O BDG N €65 B 603 6@DEE D@D
Bemismnn @os», F 0@ dos® edn®
IBEED 98 DOB.
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Specify how each module interacts with
others and draw the necessary control and

data flow between them.

D D e@DEEG s o4n BO® FEIVEE)
26D POG BE®S DO T god gdw®s
2NEDEG 3% EDD HEWEB FES®.

Arrange the modules in a hierarchical
structure, with the most controlling

modules at the top.
9BE® 5NE® 6@MBHE 6O® 6@HBHE QOB
DBOEE DG EIWESSD.



Programming Languages
ORI ENED

Programming languages are formal
systems of communication used to instruct
computers on how to perform specific

tasks.

DOETD® B Y BGDD MVEGES @]
DO® MO BEREdD sd@HM®ORD cesects
200 D) DO» BDOD 356D ecH SENS
8.

Evolution of programming
DOCDDDOIES sOSNBG

The title of "first programmer" is often
attributed to Ada Lovelace, an English
mathematician and writer, due to her work
in the mid-19th century.

"568 DOeFRWE" B MmMBG 6RemS SO 19
B 8Brdes Bre WIMNGHEE & W IVBEH 5s)
9038 GFoOEenn ) 63V & Tn
@630 eediesgnct DOy @ied.

She collaborated with Charles Babbage on
his design for an early mechanical general-
purpose computer known as the Analytical
Engine.

fazde HE3 Redd 0® 1)

BBecesn®m O58® (Analytical Engine)
6QE HEBO® BF IXGD® e0@®B DIVE
sVOMDED BCH) Dned rEi® e
E3DEHEIBEES WORD DEIEH.

Ada Lovelace Charles Babbage
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1. Machine Code (1940s-1950s)
05 GOR

The first "language"” was machine code,
consisting of binary instructions (Os and 1s)

directly understood by computers.
Beg ‘D" oy odeEm BBS €3O

#DRIR) OO DG ceseces (0 5w 1) OB
05D B35 GG,

Machine code is specific to the hardware
architecture of the computer (Ex. x86, ARM)

and difficult for humans to write and read.
BEY DG SO®MDEE  cadlo®  ®aw

SHEngn B0 Bexdd B» oo (6e): .86,

ARM) 8863550 BOOO 39 BHEOBO epeseney
6d.

Example:

00100101
00100100
10001010
01000100
01001000
11100101
00101001
11010101
11010100
10010001

11010011
11010100
01001001
01010100
10100111
10101011

10101000
01000100

Analytical Engine

11110000

10100011
00000010



2. Assembly Language (1950s)
eroees PR ned

Assembly language provided a small level
of abstraction over machine code, using
mnemonics instead of binary to represent

operations.

Fres@RDB D) BB Y GG HOM)
D) B@00e® I BHOD scH @8,
6®6mr® Selisme SO eem cOd0
6RO 83800 D) DOGB.

While it is hardware-specific, assembly is
easier to read than machine code but still
requires a deep understanding of the

computer’s architecture.

D5 cathom Jexdn IS, Dwetl BOO caiy
o0 i) BHEDOO omeg O» DD
sO@IDEE ®awn SHEgn GBSsn S8de
@0t FOeRIGD gdGs 68.

3. Early High-Level Languages
88 cet3 8006® mnen

(1950s-1960s)

High-level languages abstracted away from
machine details, allowing programs to be
written more naturally using mathematical
notation or symbolic expressions are

known as High level languages.

OB FoBE 6M) E30GWMDOW LIDIGS
NODens OOy BOEND  50undwd
BOBO @b B3B8 BBy Btiod OB gz §)
9mng 0063 ®He) 8.

These languages made programming
accessible to more people, allowing

complex tasks to be written more concisely.
6®® N8 OBS POeIRHB OB BdeO
568®m Br o g0, oSV DIVEES
DENS 5083 BE®D 9 e3@e3.

Examples
FORTRAN (1957), COBOL (1959), LISP
(1958), ALGOL (1958)
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4. Structured Programming (1970s)
D500 PYOCCRDDOLNE

A paradigm that emphasized a clear,
modular approach to code, making it easier

to understand, maintain, and debug.
DG BE®) S5ttERD, 6®DERY Bed®ED
gOo®G DO® EC EeeherD, o
6Gt® 0D, SR BOOO 5w
eeiendenn SO0 esmwey DOEB.

Encouraged the use of control structures
(loops, conditionals) and functions, helping
programmers manage larger and more

complex software.

NED OGS (@B, GIN6LEH) ©6® &
DG EDOS O® @ &0, HPeSR®BRO
Bone ©® O  oSHen  Bagmo®
DEODIDOENE BOOOD Eestmd DO,

Examples
C (1972), Pascal (1970)

5. Object-Oriented Programming
O D@0 VOERBDOMED
(1980s-1990s)

Object-oriented  programming  (OOP)
introduced the concept of organizing code
into "objects", self-contained units that
contain both data and the methods that
operate on the data.

Ben-m8 0t H®eER®n (OOP) B8 ewme
€30DMDE BHe® owEns ‘Odn‘ OO
WESD) 6D QB oD ©® oy O
e0m O @ 6 6cH® glo® e300
SRR Tom 600 D3y DE e 65.

OOP allowed better modeling of real-world
problems,  promoting code reuse,
encapsulation, inheritance, and
polymorphism.

OOP 38x ods5-6@i™® ®Og &) eMmeE
emas SH@Ene SO, 6w DD NDDEG

5OBRDG BOHBO, todam BBOO, ¢Ot®EO
2589 R‘)0zesND0 @) @) & & .

Examples
Smalltalk (1980), C++ (1985), Java (1995

10



6. Scripting and Web Development
88305 em 6O oD

(1990s-2000s)

As the web gained prominence, scripting
languages became essential for creating
dynamic, interactive  content and

automating tasks.

60R, OO @D 6 O, 8D,
FROOEEIIND FROVODES B5E BSODGSE®
IBEES SH@BNG BO® esem) 5530 e
F5OBS OG.

These languages made web development
easier, enabling the growth of dynamic,

data-driven websites and applications.
o8, e B ©5eHd® § 6O ghd ©®
6rc®OE OVDB BEB OB OB ®H)
6OR 30DBABEG 39y WEEEH.

Examples
JavaScript  (1995), PHP (1995), Python
(1991), Ruby (1995)

7. The Rise of Multi-Paradigm and

Modern Languages (2000s-2020s)
8 61699 b®m 6% HB® W8 O POBHG

Modern languages often support multiple
paradigms, combining the best features
from procedural, object-oriented, and

functional programming.

5wesTenOw, O3p-oc®0c &  §oend
DPED® OBS eme® Dem@io® TR
DOBS HED ©NB) 66X DO DY) 5E@ch®
M) EME COE.

These languages reflect a shift towards
safety, concurrency, and developer
productivity, balancing ease of use with

performance.

6®® M8 OO, GBBDOG  €®
500D DREIBMO 60D OO SEDE)
OB, WG DG BO® HDDEE e5wed
DE®G DOB.

Examples

C# (2000), Scala (2003), Go (2009), Rust
(2010), Kotlin (2011)
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Programming Paradigms
D®edD® me®Hckho

A programming paradigm is a fundamental
style or approach to programming that
defines how code is organized, structured,
and executed.

DOERD® BEBEHGHED B 6w DD,
O5O®D €58 HEIBOD D epIOn SHODM®EG

20D POECRDHBO B 6GIRGE 6M3
568®E3.

It represents a particular way of thinking
about how to solve problems and structure
programs.

D6 ®0O @B 5 Dre0®HS DO

DOBES 6metlc 6x® Bgde BHoxkdo
BFo®ntS BewIesmnn AB.

Types of Programming Paradigms
D0eEDD me®ch®m OB®:

1. Declarative Programming
SROD POSADOLNEG

A programming paradigm that focuses on
specifying what the program should
accomplish without detailing how to
achieve it.

Be0®® @0 WE @R 68 HeHmS HO®
6mE0OH EDING 6(NEY DOD HPD Do &g

DOBES 6wetlc oX® DO oD
D0eED® 35BS,

Characteristics
Qs

Emphasizes  expressing the desired
outcome, abstracting the implementation
details.

oxdn BHe® DBSd nde®m OB

g8 o8O0 e SB® gONOEG
DO,

Often results in more readable and

maintainable code.
ee®] B0 BENS Brdn s €5 DEDD
DG D BIDBED S OB,
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Examples

e SQL
A query like SELECT * FROM Users
WHERE age > 30 specifies what data to
retrieve without detailing the retrieval

process.

SELECT * FROM Users WHERE age >
30 88 PP ) ®Be® HHOBG
B30 b @D O @GR oD
6@ BEH® OEB.

e HTML
Defines the structure of web pages by
specifying elements without dictating

how they should be rendered.

Fo) Beren® e @ oG Bn® 6o
QEcds BeHs 8He®s 6D 8B X
BYOD®HG DOB.

2. Imperative Programming
Shanien PHPECIDOLNG

A programming paradigm that involves
writing code to explicitly define how to
perform tasks through sequences of

commands.
Br® anBEededld ®oO® HBEEGBS @4
OB OB  StHERDD BHODme SBBO
BE®) oo 00 ged HPeID®
£563@EVBHEE.

Characteristics
Qs

Centers on detailing the steps to achieve a

result.
50RO c® O GBRD gdes B8O
& 850 50 am & guo.

Involves managing program state through
variable  assignments and  control

structures.
505 &tdO® 8% ENED OGS HOM)
D DmS DDROG  DSODIDOE BO®
ORHARCIN

Ex. C, C++, Java, Python, JavaScript, Ruby,
Go, FORTRAN, Swift

ictfromabc.com

3. Object-Oriented Programming (OOP)
Oein-2@0r WOSRDONIB

A programming paradigm that organizes
software design around objects, which are
instances of classes that encapsulate both

data (attributes) and behaviors (methods).
Beley OO ®agwio® SOEENG  30BENMDEG
D0 POERD® EEV®EE, DB e
(R%No®) 50 B8 (P®) w» 6cod
STED O® 5EBDE ade3d) 68.

Classes

A class is a blueprint for creating objects.
BBBED 3 D3RS BH@ENn HO® eH) §
36RO .

It defines the properties (also called
attributes or fields) and behaviors (also
called methods or functions) that the

objects created from the class will have.
DOBE ©IBEGS D @ OB5HS m
@ENo® (CBEDSH 61 Dedy 6EE
woE5ed) t® ®BdOD (PO 66 KB e@tse
®oE5ed) BHOBDMGB DORB.

Objects

An object is an instance of a class.
DEEOD 3 B3BBG DD FDSNDS.

Objects are actual entities that hold real
data, and they can interact with one

another.

B3y 3% BB e OCD) DR @D DB
DD O o FNO DBem®) 5O® B
o 2g weo.

If the class is the blueprint, the object is the

actual house built from that blueprint.
856 e B, DSnd DO 3rEreie®s
GEBDD®D @E €35tz KO,

Ex. Java, C++, C#, Python, PHP,
JavaScript, Kotlin, Smalltalk, Visual basic
.NET(VB NET), TypeScript

12



Game Characters

Class: Character

Attributes:

role, weapon, health, speed, alignment
Behaviors:

attack, patrol, defend, interact.

Objects

Main Player (Object of Character class):
Role = Player, Weapon = Rifle, Health =
High, Speed = Fast, Alignment = Friendly.
Behaviors: Attack enemies, complete
objectives.

Soldier (Object of Character class):

Role = Enemy, Weapon = Gun, Health =
Medium, Speed = Moderate, Alignment =
Hostile.

Behaviors: Patrol, attack the player.

Civilian (Object of Character class):

Role = Non-combatant, Weapon = None,
Health = Low, Speed = Slow, Alignment =
Neutral.

Behaviors: Walk, talk, flee danger.

Pedestrian (Object of Character class):
Role = Bystander, Weapon = None, Health
= Low, Speed = Moderate, Alignment =
Neutral.

Behaviors: Wander aimlessly.

If you replace a Soldier's file with a
Civilian's, the soldier loses their weapon,
stop patrolling, and start behaving
passively. Similarly, the soldier now flees
when they see the player instead of

attacking.

6tNFDEEORO FOR 6mHdD BOBHS
CWENNEE 6ENRDD  O® BLBEMB®G
DEEIND, 6eNTEND Bes mEAG &
68, GO BB »0 O BIFED ®EBBHOO
808 ®8. DedS®, 6eNREE) & e5wd

6c® 6RO player ® g9 80 @ &a.

ictfromabc.com

Cars in a Game

Class: Car

Attributes:

color, model, speed, fuel type, durability.
Behaviors:

drive, brake, refuel, drift.

Objects

Sports Car (Object of Car class):

Color = Red, Model = Ferrari, Speed = 200
mph, Fuel Type = Gasoline, Durability =
Low.

Behaviors: High speed, quick acceleration.

Truck (Object of Car class):

Color = Blue, Model = Freightliner, Speed
= 80 mph, Fuel Type = Diesel, Durability =
Very High.

Behaviors: Carry heavy loads.

Police Car (Object of Car class):

Color = White, Model = Dodge Charger,
Speed = 150 mph, Fuel Type = Gasoline,
Durability = Medium.

Behaviors: Pursue suspects, use sirens.

If you take a Sports Car's file and replace it
to a Truck's, the car would become slower,
gain more durability, and lose its ability to

accelerate quickly.

6ENDI 6m DB 9 OAGED MR 5O®
BEBENBHEB WEEMID, 6L 6B BemBD
68, B8 DSeStDTROD €50 YWOKR BOOIC
BB ®HED S 68.

Class Object

————— Create an instance
A R *
;__{\_/___/:7__4

Properties Methods - behaviors Property values Methods
color start() color: red start()
price backward() price: 23,000 backward()
km forward() km: 1,200 forward()
model stop() model: Audi stop()

13



Characteristics
QB8N

Encapsulation
Bundles data and behavior within objects,

promoting modularity.
e ®) HEdE Bl DG FBIVOD OB
6@BEEYH SHENHIGD OVRMDG DOB.

Inheritance
Allows new classes to be derived from

existing ones, facilitating code reuse.

20 558 sO8n TGRS Oxesss SHAO
9f) B, 6 HOD DDED WD
£3850333.

Polymorphism
Enables objects of different types to be

treated through a common interface.
880 Bb®d@ Dy e®res edc Ewdnme
OGS 3 ReBOO ®eHEID 5.

Abstraction
Hides complex implementation details,
showing only necessary parts of

functionality.
oV HIOBn e®d, gdms 6O
5®0# 6e35D3.

OBJECT ORIENTED
PROGRAMMING

CLASS OBJECTS

©DOG (jli °<> f ©NAME

s/ @

A5 St j
ATTRIBUTES METHODS
©HEIGHT ©RUN
© WEIGHT © PLAY
©FOOD OEAT

ictfromabc.com

The need of translation of programs
Oe0ms SO VHE BOE® OB

Programs need to be converted into a
language the computer understands,
binary machine code, because computers
can only execute instructions as 1s and Os.
@D ORD cesectd s dm e B
1 &8®» 0 e o&Om Bt BOdesO®eS

sD®&DEO 6960® NBOWO, DB &£DOG
BB BIDED VOO VOVDMEG DE (.

English
l ‘L— High level Language
Interpreter
compiler Assembly Language

Assemblerl

Machine Language

Source Code
O® 6O

Source code is the human-readable set of
instructions written in a programming
language.

OO GG (BN PHOER® BNBOBS B
&8 B850 BB B ce36cts BHEdS.

Object Code
O3y 6B

Object code is the machine-readable
version of the source code generated by a

compiler or assembler.

By 6B By BBeNEemeny 6% DS
DOSenn BB oG DOD @ BO®
GO (BARPYEHS BHDR Wk gXDICHE.

Object code is often not human-readable
and is typically stored in files with

extensions like .0 or .obj.
Ol ewmn edew] DO BKHSO Bedni

6NHD GO0 tNEBBEES .0 65 .0bj D&
E® 655D 6my D ®RE) 8.

This code may be linked with other object

code files and libraries.
cO® 6w 6N Bl 6D 6HNEH W

libraries e®® @S0 DS ®o.
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Source code

ifa<b
(Lib ref)

do while
X =2z -X
(Lib ref)

Object code

00011010101
(Lib ref)

11010010101
11101001101
(Lib ref)

Executable file

00011010101
00100010100

11010010101
11101001101
00101011110

Linker

Library
Files

11011010101
00100010100

00010011101
01101001101
11101011110

Comparison
Feature Source Code Object Code
Definition Human-readable instructions Machine-readable code generated from
g0 ed® written in a programming the source code.
language. OEHEES BHDG ®id 6G B@I®
DOECR® NBHOBS B S BIDEBS S5HHE 68,
FB0 BedDn B ces6cts.
Format Typically plain text files Binary format (often in .o or .obj files).
epass ENBIDBEBS BOR 6B 6ENN) &80x mmaBe (e’ 80 .0 6®3 .obj
WO 5O e®a) OR) =08
(Ex. .c, .py, java).
Readability Easy to read and understand by | Difficult for humans to read; meant for

BeSe® ®rEd

humans.
B30 BHOBO &5t 65500

machines.
BB BEOBO eresweao; BB e 6D.

88 & print("Hello, World!")

®BHOO e589630.
Compilation Needs to be compiled or Already compiled; can be executed
SOGIEHE interpreted to be executed. directly by a machine (with linking).
Eorsi@m SO em) Peeme | £z00®s 58eemi O &uY; (BHEE
BO® 6 gHO®IOMEB OO BBS €300 DD WG ®ew (LR
oS 6. 550 sR®).
Modification Can be easily modified and Difficult to modify without disassembling.
6dnes BH® edited by programmers. Beadcd) HdRBE 60D 6Dt SO
DO6ED®BS ®O 59360 PSBEICE.
D% O ot3DOLG WG BTD.
Use in Used during the development | Used during the linking phase and
Development phase for writing programs. execution of programs
£50ODDBDEEE Bes0®S BEO ese®) 5oD® | HresD®S 8RS BODe® &8nd 5
OB #dDeEE O 68. @ BHeBE Do) 6.
Example print("Hello, World!") in Python. | Binary representation of the compiled

code (Ex. 110100101...).
BBeNEDE WO® @ GIDEE EOBG

Bdzesgnct(Ex. 110100101...).

ictfromabc.com
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Language translators
o0& sHOBDDES

Programs that convert programs written in
high-level programming languages into
machine code are known as language

translators.

9ng 0068 PBeER® HNBIGDS BE® @
BelesD®S By DG DD sHOLDHG
DO®  RsD®S @) SOOLID  6QE
®ERED.

Additionally, they can translate code
between different programming

languages.
80 @00, PO DB POeFR® ®N)
D0 61D SHOVDDG BDE BIRE.

Source Program File

Translation

if (sensorValue2 > 200) {

if (bsensor20n == @) {
midiCommand(0x90, ©x42, OxOF );
bsensor20n = 1;
bsensor20ff = @;

else {
if (bsensor20ff == 0) {
midiCommand(0x9@, ©x52, OxOF );
bsensor20ff = 1;
bsensor20n = 0;

High-Level
Programming Language

Process
F§oORs

Lexical Analysis
Scans the source code and breaks it down

into tokens.
CEDEDE xeCsnn: G -GG
sde@im®e O Dn 6D DD &) cO3.

Syntax Analysis
Organizes tokens according to the
grammatical rules of the language, forming

a parse tree.
s DHIE) DHeCBHNG: 5SS OO
B8 gxnd 60im® 30DHBG OB, DB

Be® ®ex (parse tree) ened.

ictfromabc.com

Compiler

(program)

Types of Language Translators
=08 36D Ob®

1. Compilers
&8ss

A compiler translates source code written
in a high-level programming language (Ex.
C, C++, Java, python) into machine code.

o@eewmnn 9ng 00068 pdeR®
OBS (e C, C++, Java, python ) @

oS O BB OBY 6D SHOVDH®
D68,

This translation occurs before the program

runs, producing an executable file.
E0n DG S 6mHDD HBeNECHWE
OB OeesD®d Husdw SO0 650 60O
B0V e 68.

Executable Object Program File
(can be loaded in memory and executed)

AF 31 1i
3E 44 5
65 20 6
64 69 6
61 2C 2
63 6C 6
79 6F 6

C D5 FF @A 85 23 1D 56 E
7 69 6B 69 70 65 64 69 6
2 65 65 20 65 6E 63 79 6
65 64 69 74 57 69 6B 6!
68 65 20 66 72 65 65 2
65 64 69 61 20 74 68 6
2

6 3
A S5
6 7
1.2
0 7
F 7
E 65 20 63 61 6E 20 65 64 6

ORPOWVWRET

0
4
(]
5

CPU program code

Semantic Analysis
Checks for logical errors and verifies the

operations' correctness.
agbd Bredesn: MHBD 658 3Ew) b
20 6®@emrd® D HOOE VD D®Eds wOa.

Code Generation
Converts the parse tree into machine code.

BB CONEDGB: DE® O ®E (parse tree)
BB DG VOO sHAVDG WOLB.

Optimization
Improves the efficiency of the generated

code
BEDDOLNG: BDMDE DO® @ 6GWDEH
VRSO D) E@sn OB
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Advantages

e Compiled code typically executes faster
than interpreted code due to direct
translation into machine code.
&BNEDB WO® R GG ENBIDBGHS
(B35 RO 33ty SVOVDHE GRS

gHoOmIO®B ®OD @ 6DHEO Ot
68®ErES §HHem 68.

e Compilers catch many errors at compile
time, allowing developers to fix issues
before runtime.
£50OVDBRO HD® RGO 650 ®OO
BOHoOse SOBO 9l  ©EedS
68e5eB®x &@eemn o® 65D
6e®] 68 weH) ®F.

e Compilers can optimize code to
improve performance and reduce
resource usage.
8ecmBE0 WG eN0DG ) ErE

B0 ® 6B nNdon gf) SHAO
BB BPHEID DE BTD.

e Many compiled languages enforce
static typing, preventing type-related
runtime errors.
e@1e®3 8w WD @C B BSO5D

Oi3e3 BH® DE@OD OEB, OV®EO &S
NO® HE 6858 DEWOR.

Disadvantages
e Compiling large projects can take
considerable time.

OmEe Bmiesas ©decme SO eHm
eTERBG G IRBD ®D BB W

e Compilers may not support incremental

development as easily as interpreters.
FBODDBIBES OB 568360 OVD
0OVOB®B  HOEH)  OBSICHES 3G
GO,

e Compiled programs are often specific
to platforms, requiring separate
compilations for different operating
systems.
68eemB OB @ Delesd®ms 6RIeH]
50 58 oe® Dewdn 65, 55D

6®emE® e sem 60 60D
&Bemn BOO gdms 68.

ictfromabc.com

2. Interpreters
OB

An interpreter directly executes the
instructions in the source code without

compiling it into machine code first.
abOBesess md el & coece
58D Py GO ©eemne 6O
eBRO FHIs®m DOB.

It translates high-level code into machine

code line-by-line at runtime.

D Hordn B 80 gwe ®0De® ewoG
ORY 6D 685860 63800 SHOVLD®G
DOE.

Source Code Executable Code

{High Level Interpreter {Machine Language)/
Programming OU‘IDUT
Language)

Get Next
Instruction

Advantages

e Provides immediate feedback, making
itideal for interactive environments and
scripting.

EISToR a8 eesiegn 565363,

SFBIOHEIMND  DBOBE o 35308
eeH Do DEND e 6D.

e Allows for real-time testing and
debugging, pinpointing issues as they
arise.

DB DB® 88800 €509

6E38®mOMBD, ®0g ©pdx O &
BED) BTEO0 @b) e3@esds.
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Disadvantages

e Interpreted code runs slower than
compiled code due to runtime

translation.

sVOVOMEB WO® @ GG HDD R
SHOHDH 6RO BBSEDE DO® @E
BB OE) 65855 Hdme 68.

e Errors are caught only during
execution, potentially leading to

unhandled exceptions.

ecie DS Fuidm SO
@8 O gmd, Do ®Eoded) 6D®D
586300 DE) En ®TG.

Assemblers

An assembler translates assembly language
(a low-level programming language) into
machine code.

Assembler oz ®&e assembly @0
(59 @000 PORRD® HNSHDD) GSY
6B sHOVDHEB DOB.

Assembly language is closely related to
machine code, making this translation

relatively straightforward.

DEtd SHe® 08D DY B0 Fesd
SRS O gmd, 608 SHOVOHG
30655880 0@ DOB.

Advantages

e Allows for efficient translation with

minimal overhead.
g0® 65 oBe ©0e DVEDBO
DOVDDEG BEH) 98 @R) 68.

Disadvantages

e Writing in assembly can be tedious and
requires detailed hardware knowledge.
Dot BOBE BDO 6demesmd B ®wes
g0 ©d8oMs®m cado® CrHdn
gd®s 6.

ictfromabc.com

Transpilers
©Bedemc

(Source-to-Source Compilers)

A transpiler converts code from one high-
level programming language to another
high-level programming language.

©Bedemns O 9wg 00068 PO

SO 80 205 9mng 0068 HOeID®
OO GG SOHOVD®EB OB,

It preserves the program's semantics while

changing its syntax or structure.

D DB s DBVEG 695 WG 6OHES OD
OO0 Brfedwess gbd ESme i)
DOE.

Java Program

Transpiler

Javascript Program

Advantages

e Enables the use of modern language
features while maintaining
compatibility with older environments.
37080 e5Be30Bs BR® ®IEB® D)

OB D 808 De®SI® OGS
B WOG.

Disadvantages

e May not perform extensive
optimizations, resulting in less efficient

generated code.

RO o&SHmosGs 8 DG
weHH, O8 oBOens e of)
DIVEETBODDEHES CBNEDE &) 6w
s 68.
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Linkers
s ANe )

A linker combines multiple object code files
and libraries into a single executable

program.
BENODED Y O 6 6mE 5
libraries & Sosem g OB

BeesDw®®O FTRERD DOE.

lib obj obj
lib dll exe

Its primary role is to resolve references
between different object files and ensure
that all necessary components are correctly
linked together to produce a functioning
application.

D8 R ®VEEIOE BFes; BB D 6mNy
g0 6008 BMwogs BHOHO ® Hwmd
6Be® Bdencmn BHO sew) gO®s BrE®

35000 BOTOED DO BRRD O &S DO
&35 HOOE.

ictfromabc.com

Key Functions of a Linker
£OSDDEE ihe BBES

Symbol Resolution

When one object file refers to a function or
variable defined in another object file, the
linker ensures that these references point
to the correct addresses in the final

executable.

D Dl emRDD 6N Dl 6mRD®
b et e BOHE 6m) DO@BEED @
BemS ®o® 80, 608 6mE DO Hdewm
B0 D¢ 9t SO0 B3B® 60D 6IE
D® RO BBVBVDEG 3ED @OEB.

Address Binding
The linker assigns final memory addresses

to the various components of the program.
80RBDE DS Dred®nes DDA 63000
Em) gD O BB 3DOE.

Combining Object Files
The linker takes multiple object files
generated by compilers and combines

them into a single executable.

SORSmE DB ©Beecm BB DG
DO® @ Ry On 6wy em®m T B
S5O 2 S RO TomRERD DOB.

Library Linking
The linker can include external libraries

(static or dynamic) in the executable.
£30RSDEO HERIDOD DG GG B DG

®G libraries (308w 663 @BwD) G
DG BED.

Relocation
The linker adjusts the addresses of code
and data in the object files so that they fit

into the final program structure.
BRB®E D D3 6MNH) DG &GS 6D
&5 DR BB gdem DelesOns) KO
@™ OE el AEB.
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Loaders
gebmm

The Loader is responsible for loading
programs and their dependencies into

memory so they can be executed.
B8O e TNeE eMNHm) Bmwed
52088 ©BEE) Hednmn DO G DS
T HEsom D ®um.

Key Functions of a Loader
8eBmmem &ih® BBES

Loading Programs into Memory

The primary role of the loader is to read the
executable files produced by a compiler or
interpreter and load them into the main

memory (RAM) for execution.

Pedemed @B « @BEmon O
eBement 685 sOObowenn O
BesedHo HErOm DG e 6mE HEE) T
@ BOO esem gth® @xmnd (RAM)
e5c08®8.

Relocation

If the program is not loaded at its preferred
memory address, the loader adjusts
addresses in the program to point to the
correct locations in memory.

Bes0®® DB @S DD BB®»ed 6@t
8, gedermn Bmwed BOOE My DD

6 BVO e Desdwes [B® el
OB

Linking

In cases where programs consist of
multiple modules or dependencies, the
loader is responsible for linking these

components together.
BeBesOmes RO) 6®DEE o))
BNEBDEHR®S PR D& &dedd) DEE,
6®® ot DD ©PRDHD BHOO Eem
35368®mmEB OGS GHIE.

Initialization

After loading the program into memory,
the loader initializes the runtime

environment.
Oes0®®  Ownd  &5t0de®s e,
3680m™B DD IR BedG oB® OB

Dynamic Loading

In dynamic interpreting environments,
loaders can facilitate dynamic loading of
modules or libraries.

®8m sHOVO® SOHBOGHBE, 68w
@B e®3 libraries Hp @D SO® omey
DG BD.

This means that certain parts of the
program can be loaded and linked at
runtime rather than at startup.

6®Bs agemel WOBEE DrfsOnes; ®®O

60 POBHEEE 60 HDD 6DESE
830806 @O BRSR) wE Bt VOB,

Files

Object
COMPILER i LINKER Executable | LoADER MEMORY
Source
Code
Additional

*IMPORTANT

ictfromabc.com
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Integrated Development Environments
36838 ©cOLRD 8Bed

(IDE)

An IDE is a comprehensive software suite
that brings together essential tools used in
programming, such as text editors,
compilers, and debuggers, into a single
interface.

IDE &2 %) 9@eBRH6EE 5HDon DD 6e5¢
505D, ©8eNND, 58 BeerLdmdm B
F5O®S 60D D it GO 6B
Do De3BVEN Bagctno® DOOREGES.

Examples of IDEs
Pycharm, Sublime text, Visual Studio code,
Atom, Python IDLE

R = I

PyCharm VS code  Sublime Atom

text

Why do we need an IDE?
&3O IDE dox gdes D56 gl

1. Code Writing and Editing

IDEs provide advanced text editors
specifically designed for coding.

IDEs 8665860535 6:8wO8N0 t3&%) SH@)gnc
D06 &S ce3ts 6e3¢ 35050 58568,

They support features like syntax
highlighting, code completion, and
automatic formatting, which improve
readability and reduce errors during code
writing.

Fon oo 88 8ok, 6o e8ehen
SO w6 BOEcSE HDE @O S
Be®meo®m HEm) 6 B, dn BrdHed®
WD Od) Erdn oD g0 65 BDBE
ecie o) wOa.
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public class CodeCompletion {

private void completion() {
Square square = new Square();
String string = "";
List<String> strings;

square.|,

} m getId()
m draw ()
o private : ™ equals(Object obj)
m hashCode ()
. @ toString ()
private { g getClass() Class<? extends S
m notify() i
private ¢% notifyAll() void
¥ m wait () void

® wait(long timeoutMillis)
W wait (long timeoutM

2. Code Debugging

One of the most critical aspects of software

development is debugging.
®ago® t30OBADEE OENDO BOFNSOD
o@ES DB Hee)tdmOSncis.

Debug
Windows ’
Graphics 3
P Start Debugging F5
P Start Without Debugging Ctri+F5
&¥  Attach to Process... Ctri+Alt+P
¥ Stepinto F11
D Step Over F10
Toggle Breakpoint F9
New Breakpoint »
& Delete All Breakpoints Ctri+Shift+F9
or) Disable All Breakpoints
{3’ Options...
E} WorkingWithDebugger Properties...

IDEs come with built-in debuggers that
allow developers to identify and fix issues
in their code efficiently.

IDEs e5cBegnsiess 50dbRmBR0 ®RSe
66 ®OO MVEEBOD ®HED @THOO

€529 Bes@®0 o) E3@E5D TelelHe)]
Beet3mdennes BOGS.

21



3. Project Management

Modern IDEs come with  project
management  features  that  allow
developers to organize code files, libraries,
and resources.

20DBDDBRO e 6mK, libraries e®
&858 508MMEB SOHAOD 98 e Oxesadd
DEODIWOF Bemso® ©®® »Dm |IDE
e5cBeds.

They support version control systems like
Git, helping developers collaborate on
projects, track changes, and manage
different versions of the software.

Fon 8BS Git & e, eED &S em
BHE OB, 350OBBRO O SO®
BBEEIMEES  ®OEm BBBD, ON3D®
BOegnr BHOO ©® agwomed BB
gade DEe)d 6t mEPWoEG HOBO
cesnd O,

800 | ] UserEncoder.java - [JavaEEZApp] - JavaEE7App - [~/lavaEE7App]

main » [*] java ) [ controllers } € UserEncoderjava } i <“1GlassFisha v | b @k ¥2 F

~ ]
UserEncoder java x T

package controllers;

sinport ... L Commit Changes..______________|

2. Commit File...
publié class UserEncodel 4 3, Revert...
@overr]

@ ide 3 .
public String encodt = 4. Show History
JsonObject jsonl 5. Annotate

wadd{"iq
return jsonObjes
7. Branches...
4 8. Push...
9. Stash Changes...
0. UnStash Changes...

{4 6. Compare with the Same Repository Version

@0verride
public void init(Ent

@0verride

Eublic void destroy| Show History
¥

Put Label...

4. Code Compilation and Execution

IDEs streamline the process of compiling
and executing code.

IDEs e &8eneme S0e® e Suodwm
BB §mdRn BROS @O.

They often offer one-click options to build,
compile, and run projects, which eliminates
the need to use command-line tools
manually.

g edex] BO e 6RO,
©Bmemn SO0 o’ oSO BBHOO
B 98desn) OB, OGS Bih®d eSgn
®BEOG DBEErES D) BDe® dHEMOG
9B OB

ictfromabc.com

5. Automation

IDEs can automate repetitive tasks like
compiling code, running tests, or deploying
applications.

IDE ®@0 6o 68w S0®, esteisen
DDE BB 63 ene® Sdeme O
£3NOBDD WIBEHES BOHEDHG DG BTD.

6. Cross-Language Support

Many IDEs support multiple programming
languages and frameworks, allowing
developers to work on different types of
projects in one environment.

ee®’ IDEs @y p®edd® e ©® MHE
BE®)  ©ME oo, odbA®BSO O
sde0cm 80 Obmed OesSdg B
DHBO eb) e3Eesd.

7. Collaboration

Some modern IDEs are integrated with
cloud-based tools that allow real-time
collaboration among team members,
enabling pair programming or code
reviews from remote locations.

@90 B |IDEs, ®#%Nn® @& mides
g0 OB MIJ® 5HEEIRDOGO 98 M,
e0oe3d M e 8O R PORRDE M3
6 BeEID® ©Fn O® OO O
s5en® 8 6008 0® FmRER WO .

8. Customization

IDEs are highly customizable, allowing
developers to tailor the environment
according to their workflow.

IDEs @z g8bctDmdsne ¢ i oo,
£50ODDBRO D @IG 5DIWEO Gxd
@™ 500G &t SHOO @) e3Eest.
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Python IDLE
(Integrated Development and Learning
Environment)

IDLE

Python's  default IDLE  (Integrated
Development and Learning Environment) is
a simple and user-friendly environment
that comes bundled with Python, designed
primarily for beginners to write, test, and
debug Python code.

Python & ex=¢8® IDLE & ox 6@ t®
SOBED-HDNE  sdesdn O» gnd Do
B o0 domn O, O O®enS
POBWDBR seH) osBos e OO,
sde) OO &m Hec)ed BHIOOD SH@IENG
20 gt

Characteristics of IDLE
IDLE &> @desn

Text Editor
It provides a basic text editor with syntax
highlighting, auto-completion, and

indentation support.

D B0 ¢E8H6, 3DBoHED 58tisn
50 o 935685608 G 8D ¥
65 30e3MOWELS €3e5CE3.

Interactive Shell

The interactive shell allows you to write
Python code line by line, execute it
immediately, and see the output, making it
perfect for testing small code snippets.

gRLEEIN® shell D OGS DO N
6w 60 bt BO® em) MR
0 088 Python e 68886ms 68580
BO®O, D DeseBS FrEm HOOO e
5Be®G VBP0 9f) e3Eest.
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Cross-platform

Since IDLE comes packaged with Python, it
works across all major operating systems,
including Windows, macOS, and Linux.
IDLE 5833 650® 850 0 & edes,

des Windows, macOS& e® Linux eeo®
BoEe® e 60emE® e ©O®® B
DO

Debugger

IDLE includes a built-in debugger with
features like stepping through code,
breakpoints, and variable inspection,
though it's not as advanced as other IDEs.
IDLE ¢reons IDE 208 8rény e,

DB WO BrdO d®, breakpoints e
D@5 50D B8 Be®eio® 58D 6e505B
B6eeI3mIODED et 65.

How to use IDLE
IDLE ¢9)8m 26® epmda

1. Opening IDLE

On most systems, IDLE comes pre-installed
with Python. Open it by searching for
“IDLE" in your system's search bar.

eem] s52089E, IDLE & o8 ©@®
D BMsmn DO . AR’ NSNS
6e3® SGted “IDLE" ety et O 8D
DO,

Q IDlEj

& m Apps Documents Web Settings Folders Photos » g9 - ',5
Best match
. IDLE (Python 3.11 64-bit) )
Search the web IDLE (Python 3.11 64-bit)
Apr
Q IDLE - See more se
[ o N o ..
Q_ idle python N 68 Runasadministrator
B Open file location
Q  idle games
£ Pintost
I kdie breakout % £ Pin to taskbar
Q idle shell > W Uninstall
B dlewild >

Q idle download
Q idle dice >

Q  idle meaning >
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2. Writing Code in the Python Shell

IDLE starts in the Python shell, which is an
interactive mode. Here, you can type and
run Python commands one by one.

IDLE epd®eo %6 s8ms shell dewes &
g0 Do GSIVHEND OHERHS. K
R0 B Bre O8S D 083 ™o
EEIBOD DG BDowD.

You can write the code and hit Enter to see

the output immediately.
RO e BH &B®E DeESHS ReBBO

Enter ®®c ®ow.

A IDLE Shell 3.11.1

File Edit Shell Debug Options |
python 2.11.1 (tags/v3.]
Type "help", "copyright'

>>> | name = "John"

>>>|print ("Hello"™, name)
Hello John

>>> ||

3. Creating a New Script File

To write more complex code, you need to
open a script file instead of using the
interactive shell.

OENS €300 EM BT 3880,
FBDVEHEID D B BO® 6DRDD 625D
6RO DD DG HRG.

Go to the File menu and select New File.
MmN 6050 60D 6mE HD 6EHND
BT,

A IDLE Shell 3.11.1
File Edit Shell Debug Options Window Help

New File Ctrl+N v3.11.1:a7a450f,

Open Ctrl+0 ght", "credits" o
Open Module.. Alt+M
Recent Files 4

Module Browser Alt+C
Path Browser

Save Ctrl+S
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This opens a blank editor window.
6@ &3 30t3mdm DEODD BB WOEB.

A untitled

File Edit Format Run Options Window Help

4. Writing Code in the Script File

In the new editor window, you can write

your code like you would in any text editor.
8 30850 OO E, VO BDuz® g
£50E3MOWBED 60 DR 6K BOG HTEE.

A *untitled*

File Edit Format Run Options Window Help

greet():
print ("Hello World")

greet ()

5. Saving Your File

To save your file, go to File > Save or press
Ctrl + S (Cmd + S on macOS).
DRer emND ©dS®0O, File > Save edm

o®. e Ctrl + S (macOS & Cmd + S)
DOS®.

o
il
o

I]
‘

®

~ Hide Folders
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6. Running Your Python Code

Once your code is saved, you can run it by
going to Run > Run Module or pressing F5.
DR’ 6B BOB® @ oty, BRDO dx Run

> Run Module ®» )6®5 %3 F5dBe®sd
D 50w e ®om.

~ my_script.py - C:/Users/plus_vision/AppData/Local/Programs/Py{
File Edit Format Run Options Window Help

greet(): Run Module F5
print ("Hell pun. Customized Shift+F5
gheetil) Check Module Alt+X
Python Shell

The output will appear in the Python Shell
window.
86 58 Shell ®8Oed® 83D .

< IDLE Shell 3.11.1 - o X

File Edit Shell Debug Options Window Help
Python 3.11.1 (tags/v3.11.1:a7a450f, Dec 6 2022, 19:58:39) [MSC
v.1934 64 bit (AMD64)] on win32
Type "help", "copyright", "credits" or "license()" for more info
rmation.

>>>
= RESTART: C:/Users/plus_vision/AppData/Local/Programs/Python/Py
thon3ll/my_script.py
Hello World

>>>||

Ln:6 Col: 0

7. Debugging

IDLE also has a basic debugger to help find
errors in your code.

IDLE ¢5090 ®6® emmed 6cis 66800 @dm
Beetimdencs & aro.

You can access it via Debug > Debugger.

®20 Debug > Debugger ®6® dx0 56d®
B ®e.

A |DLE Shell 3.11.1
File Edit Shell Debug Options Window Help
Python 3. Go to File/Line {a450f, Dec 6 2022
Type "hel dits" or "license ()
>>>

= RESTART
Hello Wor  Auto-open Stack Viewer

Debugger

SEEETE n/AppData/Local/Pr

>>> |
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How to debug
Beeredmosmnn mo® emIds

Types of Bugs
ecis BV®

1. Syntax Errors: Mistakes in the code
structure or language rules, such as
missing parentheses, incorrect

indentation, or misspelled keywords.
6w B5®ed 66 o) H8DE BO8 68,
DB OOHD MBS 5O, BdOE , M)
OO et Dories OO .

2. Runtime Errors: Errors that occur while
the program is running, usually due to
illegal operations, like dividing by zero
or accessing an unavailable file.
ENOIBDBEHES BOBEES 6RED 6]
630508 6mRD®O 568® @ & 1

BedID 6@emE® 655608, Brfesdme
§msdm O 80 Bed» eeies.

For further reference

Examples

e NameError: Using an undefined
variable.
SHOO®G 6DDE TO@SEE NS
D08.

e TypeError: Performing an invalid

operation on a data type.
ey OV®mnD Oo® 65O
6®e®mr@r 8e SOO.

e ValueError: Incorrect value for a

function’s argument.
Boom DO®EG BE®) D08 amEeS

e IndexError: Accessing an invalid

index of a list or similar object.
B3O 653 F o) 5@ De3ndw
D@o® 6mMOD EHGWHED 60D 56S®»
5®.
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KeyError: Accessing a non-existent
key in a dictionary.

Dictionary ®om @0008® oo
6D® 5edm 5.

AttributeError: Trying to access an

undefined attribute of an object.
3D EBOODG GG
RENo®EDO edm OO F55E®
B30®.

ZeroDivisionError:
Dividing by zero.
Dogeds 6DE®.

FileNotFoundError: Trying to open

a file that doesn't exist.
605D MDD Do SBHOO
Cem SO,

ModuleNotFoundError: Importing

a module that isn't available.
6B 6@DHEREE NI BBO.

EOFError: Input ends unexpectedly,

often with the input() function.
DG FDEBDBD 6@ oS 68,
e@e®] 80 input() o6 &O®.

MemoryError: Running out of

memory for operations.
6®6®E® Be®) Owme e 8.

RecursionError:  Exceeding the

maximum recursion depth.
cod® 3ObD® @ifd 9O
0®.

OverflowError: Numerical result

exceeds the limits of the data type.
SR EORG e OV®ed
BENOS 9ODE.

UnicodeEncodeError
UnicodeDecodeError:
Issues with encoding or decoding

text.
655G 6DOMNGB OB 6] BeBONEG
OO 0DDD ®OO.

Keyboardinterrupt: Manually
interrupted by the user, typically
with Ctrl+C.

E@HDBBHEH) Ctrl+C SOG,
oOBEme) B8 88 M DOY
QeR

SystemExit: Triggered when
calling sys.exit() to exit the
program.

Dees0®ens; BOSBO sys.exit()
@808 HIdd®® wd» Q8.

TimeoutError: Operation times
out, common in networking.
6®6e®»E® WIRn GO,
EHEWOMGEE 6e5)8, 68.

BrokenPipeError: Writing to a

closed connection.
€500 B3BRSMOGO BO®.

Stoplteration: Iterator has no more

items.
23900V DWEO oY Ilo)] gB3o®
6MBT.
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3. Logical Errors: Errors that occur when
the program doesn't perform the
intended task. These are often the most
difficult to detect since the code runs
without crashing, but it produces the

wrong result.

De0n® gesxs® Bee 99
e®O® B0 Bedwm ecid 6d. 6on
DeddOSHs 60D HEs®m D& Redes
6®8) ee®) DO ®EX) @rSBO epeswey
68, DD D OOE BOEGHD @R 6c8.

For further reference

Examples:
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Incorrect calculations: Using the

wrong formula or arithmetic.
BTO8 8300 6®) o BFDE LIS
0.

Off-by-one errors: Misconfiguring
a loop range, resulting in extra or

missing iterations.

@85 83E3w D08 6EE Desies SO,
@O 685 28 8 3HNOOVDD &S
OB,

Infinite loops: Creating loops that
don't terminate due to incorrect

conditions.
OTO8 eIBELE 6XNedS gdess
6O @S SH@ENG HDHO.

Misplaced conditional checks:
Checking conditions in the wrong
order or context, which can lead to

unexpected behavior.

SFDESHBD ®rEd® D@D Dh) E6 ®l
08 BEeORD 6m®5 eXehms 0
GIBGEE D) BOHO.

Incorrectly ordered operations:
Mixing up operations so that
calculations are performed in the

wrong order.
@R BB i ¢xBgedemO &g
D® 50 6@e»EE By LS.

SyntaxError
A
File Edit Format Run Options Window Help
greet():
print ("Hello World")
greetif 2 SyntaxError X

° ‘(" was never closed

RuntimeError

2
File Edit Format Run Options Window Help
print (10/0)

< IDLE Shell 3.11.1 - o x

File Edit Shell Debug Options Window Help
python 3.11.1 (tags/v3.11.1:a7a450f, Dec 6 2022, 1
6:58:39) [MSC v.1934 64 bit (AMDE4)] on win32
Type "help"™, "copyright", "credits™ or "license()"
for more information.

= RESTART: C:/Users/plus_vision/appData/Local/Progr
ams/Python/Python3ll/my script.py
TLa.c.oa.). (m\.st recent call last):

"C n/Bppbata/Local/prograns

", line 1, in <module

/P yth\.n/ yth\.m /my scri Pt

int (10/0)
|Z&L‘cDivis'ianrrc-r: division by zero

Ln:8 Col:0

LogicalError

A
File Edit Format Run Options Window Help
numberl = input("
number2 = input (" :
result = numberl + nU.mberZ
print (numberl + number2)

A IDLE Shell 3.11.1 - [m] X

File Edit Shell Debug Options Window Help
Python 3.11.1 (tags/v3.11.1:a7a450f, Dec
6 2022, 19:58:39) [MSC v.1934 64 bit (&
MDE4)] on win32
Type "help", "copyright", "credits" or "
license ()" for more information.

>
= RESTART: C:/Users/plus vision/AppData/
Local/Programs/Python/Python311/my scrip
t.py
Number 1: 10
Number 2: 20
1020

Ln:3 Col:0
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Debugging Techniques
eei® BOwosn B3Bn @@

1. Manual Code Inspection

Carefully reviewing the code for mistakes,
logic errors, or incorrect assumptions can
often reveal the source of the problem.

08, NBHBD ecis 615 OOE ceswds®
BED) GG HeDHeRR B®BEPD®E SO®

6@6®] B0 ®tOEed s 6»ECOd BE
BT,

2. Print Statements

One of the simplest ways to debug is by
inserting print statements in various parts
of the code to track the program's flow and
the values of variables at different stages.
6ci® SMhmosnn BHOD s ©OE® PHOGD
D68 DelesD®mes 30®e &5t DD GRS
5OesO@ g®6es SBODenc SO HeH)
el DB mOdde print gw®
e SOAB.

A
File Edit Format Run Options Window Help

a =10

b = 20

print (f"values before addition: a={a} b={b}")
result = a + b
print (f"Result = {result}")

A IDLE Shell 3.11.1 - [m] X

File Edit Shell Debug Options Window Help
Python 3.11.1 (tags/v3.11.1:a7a450f, Dec
6 2022, 19:58:39) [MSC v.1934 &4 bit (2
MD64)] on win32
Type "help", "copyright", "credits" or "
license ()" for more information.

= RESTART: C:/Users/plus_vision/RppData/
Local/Programs/Python/Python31l/my scrip
t.py
Values before addition: a=10 b=20
Result = 30

>>>

Ln:5 Col: 0
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3. Using Debuggers

e Breakpoints
You can set a breakpoint in your code
to pause execution at a specific line.
Once the program pauses, you can
inspect the variables, step through the
code line by line, and observe how the

values change.
BEDD 685enm Szdm SO BN

BHBO RO ewmed breakpoint dmad
e3c8B ®rw. DBd®m® HDO § o8,
OO DOEsES odHD® DO, 6D
e386ms 6581 ®O®) ML  EMmEBS
D3 O® e BHDBLEIE DE BTDEG.

In IDLE, you can turn on the debugger by
navigating to Debug > Debugger in the
menu.

IDLE 8, e®xned® Debug > Debugger e
E50ENEHB SO HeLIBIMOWEB BHE D
BT,

The debugger will display buttons for
actions like Step, Go, Over, and Out.

Becredmome Step, Go, Over &® Out &8
E® eH) 6B 655,

A
File Edit Shell Debug Options Window Help
Python 3.11.1 (tags/v3.11.1:a7a450f, Dec 6 2022, 19:53:39) [
Type "help", "copyright", "credits" or "license()" for more i
>>>
= RESTART: C:/Users/plus_vision/AppData/Local/Programs/Python)
>>>| [DEBUG ON]
>>>

A Debug Control - [m] X

¥ Stack I Source
Go | Step | Over | Out | Quit
¥ Locals ™ Globals

(None)

Locals

None
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print() function

Used to output something to the standard

output device (the screen)
SO®HDEE B5BBD 5B® EeNo®ED (KOG
OD0) O E550® tEm) NBD OB

Syntax

print(*objects, sep=' ', end='\n’

file=None flush=False)

Arguments
e sep (default: " "):

String to separate objects.
O3 608 BOE® String O™ gbd cOa.

txtl = "Hello"

txt2 "World"

print(txtl, txt2, sep = '-")

Hello-World

e end (default: "\n"):

String appended after the last object.

e D3RO0 5630 ees’ B @y String O
abd exoa.

e file (default: sys.stdout):

Specifies where print sends output, such as

the screen, a file that can handle text.
BB, emmyd & Gesnn OGS 38eI®®
DD BSMWDB BEHS OB,

By default, print sends output to
sys.stdout, which is usually the screen or
terminal window where the program is
running.

6e308Ben®, OeHnn BB BB
sys.stdout 6®n ©O8, D5 ENHBINBEHES
BEs0®® HIOD O® HO® 6 SHHSD
2D 68.

e flush (default: False):

Controls how quickly output appears.
88e)mn Et3D® 6DmE eNEMB DO,

If False: Output may be delayed to improve
performance.

False 3 oc¢ eoe 88 Erdn SO
BE®) OBOBG 5O Bi ®w.

If True: Output appears instantly, which is
useful for real-time updates.

True »8 35X BBFHDO E568, Do OB
B IDDIBH BEH) &56EISHOS 68.

Examples.

print("Hello") # strings

txtl = "Hello"

Hello

txt2 "World"

print(100) # values

print(txtl, end = '$")

100

print(txt2)

Hello$World

X = 11 # variables

ictfromabc.com

print(x)

11
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What is a string
String da& 0x QOB

A string is made up of zero or more
unicode characters.

string Do} €328 gried) 56D €306
DBBEES

They are enclosed in either single
quotation marks, double quotation marks,

or triple quotation marks
T o8 ceam e, 68 A e 685 ELad
Q) 55O DE e @O 5O

Single line strings
o8 es3Bed strings

Printing strings using print()

print("Helloworld")

Helloworld

print('Helloworld")

Helloworld

Double quoted text is used to display single

quotes in a string.
8 8 e BB HBem &8 ¢ D
DD DR BT

print ("Ravindu's pen")

Ravindu's pen

1. "Helloworld"

2. 'Helloworld'

Single quoted text is used to display double

quotes in a string.
&8 e 90 86 Bem) B & eND
DD DR BT

Multiline Strings are written using triple
quotation marks.

e3R8 B®swm strings ccao 0 §BO e
&ED O Bri

print('Ravindu says "hello""')

Ravindu says "hello"

Triple single or double quotes are used to
display multi line strings

68@ BBesmm strings 65000 8 683 &8
CEa Q) D VB 90N 68

print (''"' Hello

World ''")

Hello

print (""" Hello

wor\ldll nn )

1.

"""This is a
mutliline
string"""

2.

'''"Helloworld
This is a

Hello

multiline string'"’'

World

Strings will later be discussed further.
5D B3R 5630 OEOOS e DO
FT.

We can insert a string into the print()
function to display itself on the screen.

print() &ocO string Do grped SB®
BB D BOG O 6e5DDB BTG
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Strings containing both single and double
quotes can be displayed by quoting them
with triple single or triple double quotes.

o8 o &0 clad 5D ecd® go® strings
886 Bem D5 683 &8 i Q) ®
B O 68

pl"int("""Ther‘e'S a "PEN" Illlll)
There's a "PEN"
print('''There's a "PEN" ''")

There's a "PEN"
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Escape sequences

These are a combination of specific

characters used with backslash.
8583056 @ 90 ©®®m DO 6necym HEDD
25069 €306CISD BDBEE

They are used to insert special characters
into a string.

String do% e O de®® toen &rRED
BBO s DD OB,

The backslash \ character alerts the
computer to exclude the letter immediately
next to it as it is normally considered.

D0 g0 ©OB® FRODBHHG  ENBIBDB
NODDEEE D) OD IMOGD GRS
6EE BOEHMDG crRd SH® \ BABS Beed

1. \n newline

2. \t tab

3.\ single quote
4, \"' double quote
5\ backslash

6. \t tab

7. \b backspace

8. \f form feed

9. \ooo octal value
10. \xhh hex value

\t is used to keep horizontal tab spaces
B3 tab spaces 6680 \t 808 DO

Also used to print single or double

quotation marks on the output.
BoOn @ o8 6®) &0 i D {esHn
B5O0e, 0O OEB

print ('Ravindul's pen')

Ravindu's pen

print ("People said \"hello\"")

People said "hello"

\\ is used to insert a literal backslash (\) in
a string

String ®m® @& backslash agrm® SO
BN OB

print('c:\\windows")

C:\windows

print ('hello\tworld')

hello world

\f represents a form feed, which
traditionally moves to a new page in
printed documents but usually acts as
whitespace or has no visible effect in
modern environments.

\f 36® tsommesd (form feed) Sedesemns
OB, D6 ©BeBnd G 6ER®DE O
B80OwO @bt O» YD  ENEIBDBEESS
BeSoems @5 SO OB e®) 9HDm
DE0ESE cams®ID DEESEDD DT.

\000 s used to represent characters by

their octal values
\000 g0 g80m GmKs BBS BB
B0 D OB

\n is used to insert a new line
98 638nE 60E® sem \n B OB

print ('\1e1')

A

print ('hello\nworld")

hello

world

\xhh escape sequence is used to insert

characters by their hexadecimal values.
\xhh 78 Doxed awsd FTned @t
OGS SFrRE BOBOG.

Double backslashes can be used to print a
backslash to the output
u8euc e \ @ggncn SHOO \\ D) OB

print ('\x41')

A

print('hello\\world")

hello\world

ictfromabc.com
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Raw strings

A raw string in Python treats backslashes as
literal characters.

Python & raw string do @&
backslashes ®@0 &0 gxEdesn 6@
BEDEB.

Python still interprets escaped quotes (like

\"or\)

print (r'hello\tworld")

hello\tworld

print (R'hello\nworld")

hello\nworld

print(R'ravindu\tharindu")

A raw string can't end with an unescaped
backslash because it would escape the
closing quote, causing a syntax error.

raw string dms ®ed een®n unescaped

backslash &5 &t e emmom, ®s5e,
D s D) eciBn® &gt DOBS D&

ct®e® cLRamens escape Oy .

If you need a backslash at the end of a raw
string, you can either:

®RO raw string Dz gdenmedS backslashes
FO®S HY, :

e Add a double backslash \\.
28550 backslashes & mdss®

ravindu\tharindu

print(r"Ends with a backslash\\")

Useful for file paths, as paths with
backslashes can be specified without
escaping.

ey @HE BE®) HerisHOdS 60, BSE

Rede3Ezd 68D @b® Escape @SS 6ondd
Be® ¢ ®w.

Ends with a backslash\

Below example will generate a syntax error
30D BB OBS 6eiBnE @R 62X T

print(r"Ends with a backslash\\")

#syntax error

print(r'C:\newfolder\newfile.txt")

C:\newfolder\newfile.txt

Python still interprets escaped quotes (like
\"or\")

858 2085 escaped quotes gbODONG
o8B (\", \' &)

e Use string concatenation.
string e3ogei BO® N8 DOS®

print(r"Ends with a
backslash"+"//")

Ends with a backslash\

print(r"This is a raw string with

an escaped quote: \"")

This is a raw string with an escaped

quote: "

ictfromabc.com
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Comments in python
Python on&ed® 89den

Code lines that the computer should
neglect are known as comments.

SO®EDE GIEED) DB (D D 635G
5O 6@ BrESES.

Uses of comments
506gn O B>

e To improve self-readability of the code
6D 50060-Brde® ®rid OWBLMDG
DO e3ecwd

e For the easy reference of third parties
2D VOB 58y FRBWE LEH)

e Fo temporarily neglect code sectors
6 6O OB 6mMERINTD®
€3G

Comments are started using a hashtags #
in python language.

Python #n&e8& hashtag # 8o DO
BDG#GE B @RS

is a multiline

comment

"""ThiS

is a multiline

comment

# this is a comment

Python does not have a way of indicating
multi line comments.

Python %688 6858 &S&snm S04
6860 MDD 6D

We must put a hashtag at the beginning of

each line to put multi line comments.
DOSE) DOOEGES 320 63[EHE HOBHERE

»do hashtag ex8e @oe

Since python ignores string literals that are
not assigned to a variable, we can also add
a multi-line string (using triple quotes) to
place a comment inside of it

BB DE SOBD HD DOEBWO HEE® DO
@@ string dBV®ed coi» python
&GOS GMERMINDD Be) ¢ Q) 3D
o8 string Do 6@t 638 S&osnm
BDOHBE DG E D) SBOOe
BTDED 5O

Best Practices

e Keep comments brief and focused on

the code’s purpose.
gemed 6mO06M0S DHRNGHD DG
gOBEN 6608 FOIBDGB 6NE WOSD.

o Don't restate obvious functionality.
5ERD HEIMDBOG DD BEHS
EIMNDOBD.

e Update comments as code evolves.

™GB sOHEMBG O SO comments
OB OSD.

e Use docstrings for functions and
classes.
Bees (functions) & 58 (classes)
e3e®) docstrings ®Hdo) wosiD.

NOTE: Docstrings
String literals that describe the purpose of

a function, method, class, or module.
Boom, 9OGD, SDBED 653 6BREEGD
goQE Be3d oG Docstrings &0emtd.

Placed right after the definition, enclosed in

triple quotes (""").
BHODDEO 5830 ESM®D O &g, §O
CeRamde (""") a@em &guD.

def add(x, y):

Adds two numbers.

Args:

X: The first number.

y: The second number.

Returns:

The sum of x and y.

return x + vy

""'This

ictfromabc.com
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help() function

The help() function is used to display
documentation about objects, modules,

functions, classes, and keywords.
Oele, e@BDEE, BD, B8 ©® G & BEde
6dD® 5eh®mHB BHOO B D DAOB.

Output:

help(print)

This will display the documentation for the
print() function, explaining how it works,
its parameters, and examples of usage.

6®@®&x print() oo §w ®O® OB,

DB sOBE 5t DR O StED
DOTS DG L3EH) CRRAMBE GSHOXR) &T.

Help on built-in function print in module builtins:

print(*args, sep=" ', end='\n', file=None, flush=False)

Prints the values to a stream, or to sys.stdout by default.

sep

string inserted between values, default a space.

end

string appended after the last value, default a newline.

file

a file-like object (stream); defaults to the current sys.stdout.

flush

whether to forcibly flush the stream.

It provides useful information such as
method descriptions, usage details, and
parameter requirements, helping users
understand how to use them effectively.

®n method B0, 8 Do, ©®
N8BS DEBD) S 363D 6MOROT
©oen®  god, T Dee) et NS
DOBES 66l XD 6DO® ®E®O
sOBEDEBSO cesmd OE.

e *args: What to print.
BcHIB DG G °L.

e sep: Separator between multiple

items.
R aB® oo 6ReB™OT.

(default: space)

ictfromabc.com

e end: What to add at the end.
g6 dwm e g 68 (default:
newline)

e file: Output destination.
35D BBDIBDEG
(default: console)

e flush: Force immediate display
DD eHBHGE SO OO

(default: False).
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OPERATORS
6®e®»rd®

A symbol which is used to represent a
operation which should be performed on

two data is an operator

ey ecom O Bewe G DOOGD
Bdozesgns OO e oD 20®
E306IDHL BRGHHEONGD 6EE HESGE

Types of operators in Python
Python @ 6®e®xd®» B®

Operator types represent the type of

calculations which should be done on data.
e O Bewe G OMHEEHED OB®E
6®D) OB HOz3HB OB

1. Arithmetic operators
god BFHOB 6®eNEOD

Arithmetic operators in Python perform
basic mathematical operations, such as
addition,  subtraction,  multiplication,
division, and exponentiation, on numerical

data types.

B5BDS 8 oD HHFHOG 606HHEOD HDEOG
e OH® O don BVO, gf) OO, @M
80O, 6RED &5 PEG R GBHR 8 {B®
BAFHOGB 6®6nxE® &e, WOE.

2. Logical operators
B> 6®e®EO®

Evaluate boolean expressions, using and,
or, and not to combine or invert

conditions.

6B TonRdd S8 663 5Be@i® SO
@Bew) 65X OIDEG® RQBEIH  LEIGD
eo@BOO @ DOB.
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3. Comparison operators
B0t 60cHEOD

Compare values and return True or False
based on relations like equality or
inequality.

SOIMDOMOE 605  H®HrDOG Do

SORSND) B SEDBD FMEBS E0LIBEDED
DO BB GX] FEHDBB @R OHZ®BONG WOR.

4. Bitwise operators
9 gnenda 6®e®md®

Operate on binary representations of

integers, manipulating individual bits.
o8 o8 B 55008, SVede OBG
BOzesHNEs O H©) DOB.

5. Membership operators
B8 6®e®Ed®

Check if an element exists within a
sequence (in, not 1in).

FRDOGD G OGO B il sdve) WO
(in, not in).

6. Identity operators
OEDE® 6@eHEDD

Determine if two variables refer to the same
object in memory (is, is not).

D@5 6cwn Onwed 4rs dw® BeindmO
6mE Dxjexle kD Hoenn OB (is, is
not).

7. Assignment operators
PeEm BB ePenrdd

Assign values to variables, optionally
performing an operation (e.g., +=, -=).
BOEBE® 60D g®mrS ©dOB, Dwwdesns
6 6®ewEBe 8e e Wiw.(Ce): +=, -=).
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Arithmetic operators
gotd PFHOB 6BeHEOD

Addition
DBHO

Adds the second data with the first.
6cO® DG BEH e BO® Dwym BBAO
N OB

5+ 2

7

Subtraction
ERO®

Subtracts second data from the first.
6cdH OB ©5EH coDens i SO0
N OB

Floor division / Integer division
5@ 8O

Divides the first data from the second and
displays the answer without decimals.

B5E8 cooe  6eDH emens 6
eBBBND O8O BBnd @ed

Used to know the exact number of times

that one data is inside of another.

B0 eBDED DE DO DG HOEO® &
DO OERERETB 6eNEIORDRD NSO
DE BT

5// 2

2

5-2

3

Multiplication
RMBLO

Multiplies the two data.
e 6EW @F OB

Modulus division / Remainder division
cREOD 980 @ @8O

Divides the first data exactly from the

second and displays the amount remaining.
Be8 cG 6D CHDEEH HOEO 6
50 9B ® g®mn @R6ed

5% 2

1

5 * 2

10

Normal Division
08B 6RE®

Divides the first data from the second and

displays the exact answer with decimals.
Bel DG  6COH® CHEnS  6Re)
eHOEND 385D B0 @6l

Exponentiation
Ren @D ®SO

Gives the first data raised to the power of

the second data
5EE e 6cH® el RDEEBO od)
eed

5 ** 2

25

N[ U

ictfromabc.com
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NOTE 1

Result of a calculation which includes
several types of data will be displayed in
the data type which occupies the highest

amount of memory size in a computer.
@EHDG OO e 5De BV® D ed®
O BOBE reRd® &dend 83nd F
05 sOD®EMDE DE DB 9B g
DO®BD) DD OV®EES @Led

5+ 2.0
7.0

5 * True

6

5.9 - True
4.0
NOTE 2

Normal division always produces a

floating-point number as the result.
20155 6RED BB 5zP80R 9BeE® @S
€502 eDO6EHS B8O @RIGE

6 / 2

3.0

5 / True

5.0

True / True

1.0
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Arithmetic operator precedence
OFHDO6 60enEDD B ¢nBilede

The order in which operators are evaluated
in an expression which contains more than
one operator is the operator precedence

606e®xrEd® DO D) i) GHMBD 8D

GGG T B0 B ®DE O
BRedE 6®e®EdR BN FNBRBEDE G

1. Parentheses ()
2. Exponentiation **
Multiplication *
Division /
Integer division //
Modulus division %
4. Addition +

Subtraction -

When operators of the same type or the
same precedence are available in an
expression, they should be executed from

left to right in the existing order.

D>® Omed o® Dd® HERMOD
6®6e®mHEO® ®FHD DHOGE DHE S5O SO
g5 De® 80 cwpEnd SOS® OGS
35BRMNOGE @) & FHIED DE (G

Parentheses are used to change the normal

operator precedence.
s 6PeHEOD G #xBRede
6Due5 BBBO DO®S N OB

therefore, it has the maximum priority
DOBe DO OO HPRIOG O

NOTE 3
Exponentiation in python is carried out
from right to left of the expression.

Python 75688 e @) ®Se® t5I®ED
emes 80 H80 §urndm 68

512

In general math, the answer is 64.
£)@DB BEVDHEEE 60 BEHO 64 &
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Bitwise Operators
9 exedo 6BeHE®

These operators are used to perform
bitwise calculations on integers after

converting them into binary.
BD@ o) EDBG o OO sHOVLDHH®EG
BBe®S oty B ayeNdd 60emEd BeSHOO
6®® 6®6e»EO® B WO

Left shift

The left shift operator shifts the bits of a
number to the left by a specified number of
positions.

Left shift e®@e®®®wn B8 302250 dQ
Bud®» S0H® s D80 53R wOa.

Right shift

The right shift operator shifts the bits of a
number to the right by a specified number
of positions.

Right shift e®@e®wdamnn B85 050 D
BEDD S OEHHBS 0 D8R OB.

10 >> 2

2

168421
1010 :>>2

10?}@
.

2

5<< 2
20
168421
101 <<2
10100
20

We can use the following formula to

easily do the calculation.
39660 ®ENHE OO B BOO e
ges0 5O B0 DD BE BTEG.

n >» X =n // 2%

We can use the following formula to

easily do the calculation.
B®E608 ®Emn OO e SO Eem
&30 BHD HOG DD BE BTG.

n << X = n ¥ 2

Bitwise AND

Compares each bit of two numbers and
returns 1 if both bits are 1, otherwise
returns 0.

2305 ecwm @ V0 Ddd® e DY

6em® 1 »B 1 @R 6cfB, detd 6xMBEHHS® 0
@ 6ef3.
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5&3
1
5&3
101
011
1<—001
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Bitwise OR

Compares each bit of two numbers and

returns 1 if either of the bits is 1.
o5 ecm 2@ /O Dwx® wee) DY
6eem® D 1 ®8 1 @) 6el.

Bitwise XOR

Compares each bit of two numbers and
returns 1 if the bits are different, otherwise

returns 0.
©Bods) ecmm ©z® /O D wee) B

D3 »® 1 @R ecB, dDetd 6®HH® 0

5|3 @ 6.
7
573
6
5|3
|— 101 o3
—>
L~ 011 L—>1 01
7<111 011
6<—110
Bitwise NOT This operator also changes the sign of the

number in most systems that use two's

Inverts all the bits of a number (Ex.1 complement for representing signed

becomes 0 and 0 becomes 1). integers.
25050 BrEe® Y 6:30e8 (¢e).1, 0 RDOS 6®® 606HEONE BB CWIMOD Bsn
0, 1 POOS &5 ©D). BoRs) Bewlswe OO HeH) 6cewms
FREoDE O DO 6R6® SEBDE
~2 €505 @I 6dDnes WAG.
-3
Bitwise NOT explained further
9 gxendo NOT 880¢c O8ed el SO®
One's Two's
Unsigned  Signed comp. comp.
O O 0 +0 +O +0 +0
00 1 +1 +1 +1 +1
010 +2 +2 +2 +2
011 +3 +3 +3 +3
100 +4 +4 ® 4
101 +5 +5 2) -3
110 +6 +6 -1 -2
111 +7 +7 (-0) -1
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Bitwise NOT with positive numbers
O 03 6O®m DY gxedo NOT

For example, if we ask the computer to find
the bitwise NOT of 2,

CO®OHMEE 6@, &5 SD®IDenS 2 &
(Bitwise NOT) et &S00 od@
8B0mems,

One's Two's
comp. comp.
000 +0 +0
001 +1 +1
0 10«—(*2)«<——*2) input
011 +3 +3
100 -3 -4
10 1output
1710 - -2
111 -0 -1

One's comp. and two's comp. of a positive

number is the same.
05 300D De 5% 6c6mE FHLIO™E
6e® Hw® 8.

1. The computer first converts 2 into binary
which is 010.

s®EmE QRSO 2 £D@% DO BHOLD®EG
08, &8 010 68.

2. Then, that binary number will be inverted
by bitwise NOT, resulting in 101.
93558, DO EOBG 30O bitwise NOT @85

356@I® D0® g OB 38DEKD e@es 101
QTeR.

3. Since the computer outputs the result in
two's complement, the result will be the
two’s complement of 101.

BOOMDE BEORE 6C6DE  FHRHOWEHS
858696 0® RedS, 58dec 1018 ecems

FRODG O &o.

4. If we look at the above diagram, it shows
that the two's complement of 101 is -3.

g3 @D Ozt e30m® 6ced Rogdemss, 1018
6CeME FRIODGB -3 DD VOB 6256%.
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Bitwise NOT with negative numbers
€3agn 30D SO® DY xend NOT

~-2

1

-2 is represented as -1 in one's

complement.
-2, Dol aydmed -1 6@ty &OE3ENn
66d.

When bitwise NOT is applied to 110, the
answer will be 001.

110 © @9 axend® NOT ewng 80 8gmd 001
Oy &e>.

Since the one's complement and two's
complement of 001 is the same, the output

will be +1.
001 & Oe® agyuEoWE 6B® 6CeH
FBODE B5@I® VDS, vEBHIBG +1 Oy ge.

One's Two's
comp. comp.
000 +0 +0
> 001 —>(1) (+1) output
010 +2 +2
011 +3 +3
100 -3 -4
101 -2

-3
— 110 «<—{1) 22) input
111 O Q
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Logical operators
BB @G

Used to check the validity of any Boolean

expression.
RBG BI®HIED DEOBDDG 63D &)
O DOB®

Theses can be used to make complex

logical expressions.
30D DO LIMGBED 6EIEDTBO® EEH)
) BB WD OE.

1. Logical not operator
BB not 6B

It inverts the boolean value of something.
RBG #eEE DHMBO ®ddE c@B&S B6d

Should be used before the expression.
IBHNEO 6630 NOD) D GG

3. Logical and operator
B and @66

Outputs True when both two expressions

combined by the operator is true.

6®emHEO NGB BKS BB DOL LHDIGE
eew® s d» O DG D5 6@
eed

Should be used between the expressions.
3G DD B8 DM BE GG

False and False

False

False and True

False

True and False

False

True and True

True

not True

False

Not False

True

2. Logical or operator
bS8 or oG

Outputs True when at least one of the two
expressions combined by the operator is
true.

6®6wHn NG BBS BV DO IGE

6CEmS DO 55 OB DO BCHIDG 55
6Ee @GS

Should be used between the expressions.
INGEN ORQD B8 DM BE [RG

NOTE:

In python, the null value of each data type
is False. All the other values are true.

Doz® v OV®ED BB BOTSHE DOD

aOMD s 6Ee 68 Wity B0 98
BrE FOGES B8 6@ QW

not ©

True

not []

True

not {}

True

not ()

False or False

True

False

not

False or True

True

True

True or False

not False

True

True

True or True

True

not 0.0
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True

41



Comparison operators
e306e® 6w

Operators which are used to compare two
variables or values and return True or False
are known as comparison operators.

OB 68 F®HBS GEMLD t30t5BRDGE DOBS
BB 683 FEDS 6@ &B® QRNED tem)
&50e56® @ D) OB

equal
(RO
I= not equal
epes@r
> greater than
BeNE
>= greater than or equal
BmnE 63 @D
< less than
FAN ]
<= less than or equal
E) 6] &®H®

Let us take two initialized variables
6530 b0 crait) HDEs 6cn ®IBm DO

To check if operands are not equal
DOES Fes@Hnecsd OO e®

al=b

True

To check if left operand is greater
DBests DB BeNEELB SOBO e3eH)

a>b

False

To check if left operand is greater or equal
BN M) e BSOSO eem)

a>=b

False

To check if left operand is smaller
DBeses BDEB et DB e

a<b

True

a=1

b=2

To check if left operand is smaller or equal
DE) 6] &@IWers DOB® s

To check if operands are equal
BOES 5@H®erld SOB® e

a<=b

True

a==b

False

NOTE: This operator compares the hash()

values of both sides
6®® oedemrdnc ®B eceses hash()
BBGEE E50LBEDE WO

2==2.0

True

ictfromabc.com
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Identity operators
BENDBED 6®ennd®

NOTE: This operator compares the id()

values of both sides
600 6®6HrdNG BABS eceses id() amns
£30E58EDE WO

is

xX=2 # id = 4565874

Assignment operator discussed further
pelnm BH6® e®emrdunn el s

(1) Normal assignment
DEI®DB PEEBRD

Here, the expression on the right side is

assigned into the left side variable.
cogn o5t IBE OB ot BDESO HeE®
558 P& Beed

y=2 # id = 4565874

z=2.0 # id 2154782

X is y

True

a =3

b = 'Ravindu’

c = 5*%4.0

d = False or True

y is z

False

is not

X=2 # id = 4565874

y=2 # id = 4565874

z=2.0 # id 2154782

x is not y

False

y is not z

True

Membership operators
@8 6®e®mrd®

Used to check if an element is available or
not available in a sequence.

Sequence Do element dwd 08¢

608 663500 O OB

in

m' in 'Man'

False

not in

m' not in 'Man’

True

ictfromabc.com

Answer of the calculations or logics are

assigned after the execution.
®ENDE BOB 55 VD FErdm HedS 5y
Fned B88md eedm 8O Beed

(2) Multiple assignment of same value
OO0 5@ G®ER BBBED MHEE®E

A=1
B:l A=B=C=1
C=1

(3) Multiple assignment of different

values
DO 6D FHES BBSEE HEE®B

X =5

<
1l
()}

X,Y,Z = 5,6,'a’
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APPLICATION:

Swapping two variables
D05 6cm F®G HOBIO: SBO

a=5

b=10

print(a,b)

5 10

a,b=b,a

print(a,b)

10 5

In other languages this must be done

manually using a 3" variable
6D N®) DEE 6Bn HDOD BOEBD
NDDEHES HEBEBED BewE GG

a=5

b=10

print(a,b)

5 10

(=2

a

step -

\

D'(I]i‘n
Nn|CcClL

/
step 1 . step 3 -
~— 5 _

C

print(a,b)

10 5

Mistakes

a,b = 1,2,3

Gives an error. too many values to unpack.

a,b,c = 1,2

Gives an error. not enough values to
unpack.

This happens because the number of
variables is not the same as the number of
items in the expression list.

D05 o®En GIGE QIBEned &S
gOGd HRIMED ©B@® 6mMDH &t 68
868
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Augmented assignment
Oc8) Engn DO® @ PBE®®

x+=1 equals X=Xx+1
X-=2 equals X=X-2
x*=2 equals X=Xx*2
X/=6 equals X=X/6
X%=2 equals X=X%2
x//=5 equals x=x//5
x*¥*=2 equals X=x**2
X>>=2 equals X=X>>2
X<<=2 equals X=X<<2
xX&=2 equals X=x&2
x| =2 equals x=x |2
X"=2 equals X=X"2

Examples:

X =5

X +=1

print(x) # 6

X =5

X *= 2

print(x) 10

X = 12

X /=6

print(x) # 2.0

X =5

X %= 2

print(x) # 1

X = 10

x //=5

print(x) 2

X = 8

X >>= 2

print(x) # 2

X =3

X <<= 2

print(x) # 12
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Operator precedence
6®exnrd® ZBY ¢rBEeda

1. Arithmetic Operators

Precedence Order:

highest precedence among
arithmetic operators

oty ®ENOG 606MHOD o
9ME® HEDIOG

% %k

/ | second highest precendence
/] | 6e®» 9me® 5BRDG

the lowest precedence among

+ | arithmetic operators

- oty ®ENHOG 606HEOD o
&#8)® 5B

Arithmetic  operators  have  higher
precedence than comparison and logical
operators, so they are evaluated first in

expressions.

250e3c® 5 OB 6@ewnd® DD &N
gor  ®FHHBG 60emnd®m ORD 9®vE
ERMOED g, DD T 5NmHDRE
c8D FremB®0 On 6m6d.

2. Bitwise Operators

Precedence Order:

shift operators have the

<< | second highest precedence
>> | 6@e®»EDHORD 620D 9HE®
o0 end R de)

& next highest
Be® 9me®

A next highest
Be® 9me®

| Lowest
¢f®
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Bitwise operators (excluding NOT) have
lower  precedence than  arithmetic
operators but higher precedence than
comparison and logical operators.

9 gxendm 6®emcd® (NOT ®1d) dd
go> OFDHOG 6BeHEDHORD &L &f)
BERDOGED e DES €50ee® 5 MHBD
6®65EOHOED D) 9HE BERDOGED em.

3. Comparison Operators

Precedence Order:

Comparisons have equal precedence.
e50e3EBORD 5@ HBRDMOGBD Fee.

Comparison  operators have lower
precedence than arithmetic and bitwise
operators but are evaluated before logical

operators.

&506e® 0D D@D o ®FOG 5w JG
FReENdD COEOGRNGICE) DEN erg)
BB &tsS DD VD G OO
6630 Er®BOD @D 6w63.

4. Membership and Identity Operators

Precedence Order:

Membership and identity operators have
equal precedence and sit just below
comparison operators.

Membership e&® identity e®e®E®2O@0
8®® HERDGD agrs god reEed®
6®®EDHORO BN e e &0.

They have lower precedence than
arithmetic and bitwise operators but are
evaluated before logical operators.

FH0 o ©HOG ©®» DY Gnedo
6®6e®mHEOHORD O8N &f) SORDGE &ed
DS MHBD 6@6HED®D ORD 650 rmBB®O
@ 66d.
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5. Logical Operators

Precedence Order:

highest precedence among
not | logical operators

OB 6@BeHEOR FHO
9ME® HEDIDOG

second highest

d
an 6edH® 9BE® H3RDNOG

or lowest precedence
&#8)® 5EDDG

Logical operators have the lowest
precedence among all types, meaning they
are evaluated last in an expression unless

parentheses change the order.

NHED 6BexEdD DD Burg DB® &g»d
g0 HERMOG &, DB DOHS OBS
FnBEede 6O MO HB® TN
GINGHGED gdeNn D®EnS gred®d @D
660.

Parentheses
Parentheses have the highest precedence

over all operators.
Broe® 6®e®»Ed® D &) BO®s OO
9®E® BBRMOGBD .

NOTE 1: Parentheses
Parentheses are not operators. They are
used to change the precedence of the

order in which an expression is evaluated.
BO®S 5% 6BEHHEDD G6INED. HWIGIEGD
B0 @D DO FRBEeD6E® PG
D3 SHOO FO) D) 8.

NOTE 2: Bitwise NOT

In python, bitwise NOT has the next highest
precedence after parentheses. Therefore, it
has the highest precedence over other
operators.

B8 &, Dons DS oed bitwise NOT
0 Be® 9unEd® 3PRMHOG BBeD. DD,
gD  606mEDHORD &)  9mng®
8RO 6OGO .
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Parentheses

Unary plus
Unary minus
Bitwise NOT

Exponentiation

Multiplication
Division

Integer division
Modulus division

Addition
Subtraction

Left shift
Right shift

Bitwise AND
Bitwise XOR
Bitwise OR

Comparisons

Assignments
operators

Identity

Membership

Boolean NOT
Boolean AND
Boolean OR

Total operator precedence (summary)

0

%k

<<
>>

is not

in
not in

not
and
or
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Python variable types
8805 omed SDgs Ob®

 PYTHON VARIABLE TYPES
N S

1/\ NUMBERS
INTEGER
BOOLEAN

FLOAT

COMPLEX NUMBERS

P
(2 ) SEQUENCES

IMMUTABLE SEQUENCES

STRINGS
TUPLES
BYTES
MUTABLE SEQUENCES

LISTS
BYTE ARRAYS

N
‘\§ ) SET TYPES

SETS

FROZEN SETS

N

D
(4 MAPPINGS

DICTIONARIES

type() function

The type() function in Python is used to

get the data type of an object.
DD e O®e @R @BRO sBDHS &
g® type() B @0 @AOEB.
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Primitive data types of variables
50es B@ 9pO8m e OV®

Integer variables store any whole number.
Doz® 08N RS BV DOEBGE 6@
®RE) 68

X=12

type(x)

<class 'int'>

Floating point variables store any number

with a floating-point value.
Dez® 508N 6aOD 30RO YBE® QB®B
BO@Bsr 6@t ®RE) 68

y=12.2

type(y)

<class 'float'>

Boolean variables are used to store True or

False
OB €59 s D RBG BOEBGE DE ®RED
9]

a=True

type(a)

<class 'bool'>

b=False

type(b)

<class 'bool'>

String variables store sequences of

characters (text).
OS5 506w @Ot (eB) 4RO 50HS
DO

a="ictfromabc"

type(a)

<class 'str'>
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Lists are ordered collections of items that

can hold different data types.
QB3 ©x DB ey OV® Gedn o
B0 4rend)d® DodS.

a=[10, 20, 30, 40]

type(a)

<class 'list'>

Tuples are ordered collections like lists, but
they are immutable (cannot be changed
after creation).

Ol @il 608 POOD DD O
god, Do SVEgnens o DN BE
6N (dwE) 68

a=(10, 20, 30, 40)

type(a)

<class 'tuple'>

Sets are unordered collections of unique
items.

Sets ) #2080 aB@0@ &END)® 6WES
DO,

a={10, 20, 30}

type(a)

<class 'set'>

Dictionaries store data as key-value pairs
and are mutable. Keys must be unique and
are often strings.

Dictionaries e ox3d-® GEOE 6@
®EN OB ) Ty 6d»E3 G Wrw. BT
(Keys) aéd8x 8o gm o0, ) 6@ne®] 80
strings 8.

person={"name":"Ravindu","age":29}

type(person)

<class 'dict'>
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Variables
505

A temporary storage location in the main
memory of a computer paired with a
name (an identifier) which can contain
some quantity of information is known as a

variable.

6OROT &5BFIEE OED) DRI®D BT
OB B EEDE 8 (HeSOHEE)
BVDEDEEE BIHD BDWEB DR OSWO®S
MO ®REN Mo SO 6@
Ol CI)

We can create variables anywhere in the
code. No pre declaration of variables
before the beginning of the program is

needed to reserve memory space.

el BDoz® orom DOEs ©EE® BewmeE
e, OOEs O oONHE®  eem)
Bes0®® POB®ED 650 PG R 9B
6D OO FO®B 6I6S.

Creation of a variable automatically

happens when we assign a value.
DOm0 E®ED ec®m mOD gdENedE
BD@SG 65280 9ol Be6d.

We also do not need to inform the
computer about the data type of the
variable that we are going create.

Python ®:m@e88 Sv@rgns @O BDEsecd
e Obee B30e odosmmed 6630
ez BVHOD e BOOD FO®S 66D,

Python dynamically allocates the space
needed for a variable from the memory
according to what we are going to store.

Python #3® ®&eS ®RE) DO 5 G5d
gdms 98 @G 9eR® Bosnn SO
0.
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Variable creation in different languages

580 mnen @ 5Oes SHEngns

Language

Example

Typing

Declaration Requirements

Python

Dynamic

No type or keyword needed; type inferred.
OV®ED 653 B BEED FO®S 6:60); dV®EG
gx®I® OB.

JavaScript

let x =5

Dynamic

let for mutable, const for constants.
mutable esem let , Boo ese®d const .

Java

int x = 5;

Static

Must declare type explicitly; type is fixed.
BV®E cHER[D B DG HOG; OV®EG SNOO
C19)

PHP

Dynamic

No type or keyword needed; variables use $.

O®ES 663 Q@ sers gdms 6ened; 8D $
N OE.

C++

Static

Must declare type explicitly; type is fixed.
BV®E cwcERD HII® DG GOG; OV®EG SNOO
9]

Swift

Static

var for mutable, let for constants.
mutable ese® var , oo sem) constants .

Kotlin

Static

var for mutable, val for constants.
mutable esem» var , oo e val .

Ruby

Dynamic

No type or keyword needed; type inferred.
OV®ED 653 B BEED FO®S 6:60); OV®EG
RO DOE .

X <- 5

Dynamic

No type or keyword needed; type inferred.
BV®HD 6 B 5enD OGS 6a068); OV®E
gR®® DO .

Pascal

var X:
Integer; x:=5;

Static

var keyword required; type fixed after
declaration.

var @@ o6 gd®sE; MBS 05830 OV®E
330 68 .

Dynamic Typing
No type declaration needed; the type is
inferred from the value.

o5 085 BBV®: type HMIBEGED GOGG
6m68; VBB F®enS §u®® 6wed.

Static Typing
Requires a type to be declared; type is
fixed.

208 0883 S%O: dV®GE e SHHOD
gO®Se0; OV®EB NOO 68

ictfromabc.com

Declaration Needed
Indicates whether you must declare the

type or use specific keywords (Ex. let, var).
R OVHEB GG DE ONE  DEDEMID
B8 @ &5c DD DG GRE B D

(ee., let, var)
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Creating variables and assigning values
B5O@s €98 MRS HeE®ED

For this the assignment operator is used

between the variable name and the value
6® tecw) TOES MG ©B® gBG Ggodd
ecm BHe® 6®6HndMNG DD OB

-«

VariableName =R\AssignedValue

Assignment operator

NOTE: Statements including the
assignment operator should always be read

from right to left
ee®m BHe® 6®EHHEONG & G 5E®
B0® cmes’ 80 BB Bnde M

Naming variables
50@s3 MODOMB

1. A variable name can only contain letters,
digits, and underscores (). No other special
characters or spaces are allowed inside

them.
BOes O &tdSBG  ®owen  amds,

9@m® &® 0 9d &sB8H( ). F e 6O
8¢, Bese emen 613 55 edm® s5tdSG
BIIDTD

2. A variable name cannot be started with a
digit. It can only be started with the

remaining types, a letter, or an underscore.
505 MOGE QOIDOBE ddm  Bo

e®IHT. OB B momen 950 HV®
6™, DB gmiOBRS 6] 30 9OSS SO

3. Language reserved words cannot be

used as variable names.
GG grddty o5 DS B 6EES MWD
DR GDIWTD

4. Python is a case sensitive language.
88 ©y capital / simple £30688 1608

5. A variable can be of any length.
BOs@mE Bne® EdSs e5cdSG ®owm.
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Practices in defining variable names.
505 @® z8eB8 gl gdog

Multi word variable names are defined in

the following three forms.
DD BBsnD TOEs MO o  oBE
abOerd® Bemda

Pascal Case

Each word starts with a capital letter:
&52® DDWDEO eBOF OB end®w 68

MyVariableName = "John"

Camel Case
Each word, except the first, starts with a

capital letter:
5eE OD®G 0 ©6E® DGO BOQS
OB eNdd® 68

myVariableName = "John"

Snake Case
Each word is separated by an underscore

character:
5z2® ODDHED® 60 906 BBS 60 oY
@&

my_variable name = "John"
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Special Variables and Conventions
Bews BO@BeX ©om OS]

Single Underscore ():
A single underscore is often used as a
throwaway variable when a value is needed

but not used.

FOED gd®s DD D) 6O O DS
60 9d e@e®] 5D 9dmE® SHEBGE 6@
0O OE.

Double Leading Underscore (_ var)

Used to make a variable name “private”
within a class.

5558w (class) e “‘tiedn" OB DBGD
832800 DD OB .

Trailing Underscore (var.)

Used to avoid conflicts with reserved
keywords, Ex. class_ instead of class.

608 WG Beoe d® ®i)d HED) WSO
D OB, ¢&)., class 6dxDO class

Examples for Variable Names That
Cause Errors
6ecis gl @O SOEs DO BeH) CHHO::

class

for

First name

Age and gender
1st_place
My-variable
total$cost

Examples for Correct Variable Names
5008 BDEs #B8 seH) ceHosn

class_name
my_variable
list1

MyName
_hello
hello_
AgeAndGender
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Displaying a variable
5Oass 6e3555®

x=1

print(x)

1

Displaying several variables together
50as B8srs OO 63550

y=2

print(x,y)

12

We can use sep parameterinthe print()
function to separate the values with a
character that we want.

650 DB IFRRDBHIHEE OB FHES 6D
BBO®O print() Goed sep sMHBEE IO
DG BT,

The default is sep=
608 6:3088cn sep=" " 8.

print(x, y, sep="-")

1-2

Displaying variables with strings
Strings ©@® 8Os es550®

print('value of x is',x)

value of x is 1
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Calculations with variables
503 ©00® ®@mHeaHL®

z=x+y

print(z)

3

print(x+y)

3

Calculations with variables and values
503 68 G0es 0 OHMHEHOS

print(x+1)

2

Print(x*y)

2

Print(y**2)

4

Constants
Boo®

Constants are variables whose values are
intended to remain unchanged throughout

the program.
Booos 61D RIEAN OO 500®
6MEONED 5cOSBO gemed mb® BHES 68.

While Python doesn’t have built-in support
for constants like some other languages,
developers typically use a naming
convention to indicate a constant by
writing the variable name in ALL CAPITALS.

Python ®0 60®a &0%0 ©18) DQE 60
BEDES 580 Sem) MG 6B oo,
e50ODDEBS BES e@WBEEE BO@S MBG
8BrEe 8038 gmdsc OBS BBe®S SrmentD
o0 H® BHe® HBHHE D) DOGB.

Reusing a variable again and again
D® O3 »d Hcd BB

PI = 3.14159

GRAVITY = 9.8

print(x)

1

X=x+1

print(x)

2

print(y)

2

y = X + y**2

print(y)

5
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Example.
Iny=mx + c

e m and c are fixed constants.
m & C e3MNOO BEHGES 68.

e xis the independent variable.
X (38 D SOEBGE.

e yisthe dependentvariable, determined
by m, ¢, and x.
y G5 m, C, 6®30 X @8 8OBo wOR
QR® MK SOESG 68.
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Getting input from the user
oDBDEIE®S PeID QRIBTSO

Values for a variable can be assigned from
the inside of the code or taken as an input
from the user when the program is running.
BO@BE BEE) FOE GG FLROBDS PHeE®
DE DB FOO BB HEIDOD D gHédRO
SHBEDEIGHS 9B @B DR BTGB

x = input() x =5
4—"_‘_\
Inpm Assignment
Variable
NOTE:

In python, input values are assigned in the
moment which the blank variables are
created.

505 ten gdSomedE® & OGS
geem SO python 88 &ged

In other languages blank variables should

be created before taking user input.
DR ®I&H BDEE oHBEWEIEHS D
@IBTBBO 650 BDES €318) BB GG

Input is taken later in another step
$E® @RIBHES 6N BHOODED
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Inputs are taken as follows
PE)D QRIOBES v SOEG

VariableName = input('prompt’)

NOTE:
Prompt is the message shown to the user
instructing him to input a data

Prompt ©x coocs @ 6c» 6@t
DBEDEIO 63550 SEVDEBE

x=input('give length')

y=input('give width')

print(length*width)

NOTE:

input() function always takes the user
input as a string value by default and
assigns to the variable

input() Boo 8BS @08 SOEBEDE)
DB OB B string gxmdecss DS
DR GRE) BHOY e

To change the data type of the input,
casting should be done

PONEE i OV®E OnLS BBH® seH)
890 8e e GG

x=int(input('give length'))

y=int(input('give width'))

print('area is',length*width)

As a good practice, before every output
which is related with a user input, we must
inform the user how the output was

generated

0cder e@es oOEEDmE) B8BE RS
B0 EeIR 6320 BDEWO® 6850 DG
QIRE) OB SOBEDE) ErRBdd ®E

Gla)e
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Casting

Converting a specific data type into
another data type for temporary usage,

using functions is known as casting.
D e OV®ED MOMBD NDDEG EH)
6O®D e OV®HEDO SHAVODG OB

casting e@e ®»esO83

Types of Casting
Casting d%®

1.Implicit Casting

Implicit casting (or automatic type
conversion) in Python happens when the
interpreter automatically converts one data
type to another without explicit

programmer instructions.
eCED  OeCRD® coectl  6@BD
VOV D e OV®EWO 3DBoFHD

sHOVDDBE ®OD» DO sB8os & Implicit

casting (3 e300 emI06d sHOVDE)
£ce8.

This happens when there’s no risk of data

loss or ambiguity in the conversion
e 58068 gdI®dn 68 BHOVDDHENE
ee5090ER ROD 6@ B0 6@ & 68

Output automatically adopts the data type

that occupies more memory
5506 5DEoSED D) BDWEE &S e
BB®E N OB

Integer and Float point number:

Boolean and Integer

a=True

b=3

print(a + b)

4

Boolean and Floating point number

a=True

b=3.14

print(a + b)

4.14

a=1

b=3.14

print(a + b)

4.14
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2.Explicit Casting

Explicit casting (also known as type
conversion) in Python involves manually
converting a variable from one data type to
another using built-in functions.

s8> & Explicit casting & (Ob®

sOOV®EG e ®ExED) built-in o
NODEES DD e OB®EHS DO e
OO OB &8s sHObm®E BO®
FE 8.

1. String Casting

e String to Integer

a = II42II
print(int(a))
42

e String to List

a = "hello"

print(list(a))

[lhl,lel’lll’lll.’lol]
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e String to float

2. Integer Casting

Integer to String

a=1

a

str(a)

print(a)

1

a = "3.14"
print(float(a))
3.14
b ="1"
print(float(b))
1.0

Note:

Below code will give a value error

S5O 6G s value error dme @

6Cy) T

print(type(a))

<class 'str'>

Integer to float

a=1

b = "ictfromabc"

a = float(a)

print(float(b))

print(a)

#gives a valueerror

1.0

print(int(b))

print(type(a))

#gives a valueerror

<class 'float'>

String to Boolean

Converts a non-empty string to True, and
an empty string to False.
8¢5 eemd string O True DO, &S

string &= False @00 esdVm®E DOE.

Integer to Boolean

Converts 0 to False, and any non-zero

integer to True
0 o5 DOOD, GBS 60DD  ¢HEN
50RO 35 VOOD OOVD™®E OB

a=1

a

bool(a)

a = "ictfromabc"

print(a)

print(bool(a))

True

True

print(type(a))

a

<class 'bool'>

print(bool(a))

False

ictfromabc.com
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3. Float Casting

Float to Integer

a 3.99

a int(a)

print(a)

4. Boolean Casting

Boolean to Integer

Converts True to 1 and False to 0
True 1 ese9 False 0 @90 esd®WBm®e DOEB

3

a = True

a = int(a)

print(type(a))

print(a)

<class 'int'>

1

Float to string

print(type(a))

<class 'int'>

a 3.14

a = str(a)

print(a)

Boolean to String

3.14

a = True

a

str(a)

print(type(a))

print(a)

<class 'str'>

True

Float to Boolean

Converts 0.0 to False, and any non-zero
float to True.
0.0 False @90 ©HOVDDEG OB, €®

Boz® Gos 60D float Hme True OO
esHDBDWE WOE.

print(type(a))

<class 'str's>

Boolean to Float

a True

a

float(a)

print(a)

a 3.14

1.0

a

bool(a)

print(a)

print(type(a))

True

<class 'float'>

print(type(a))

<class 'bool'>

ictfromabc.com
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5. List Casting

List to String

Method 1:

6. Tuple Casting

Tuple to List

a=(1,2,3)

a=["a","b","C“]

print(list(a))

print(str(a))

["1","2","3"]

["a","b","c"]

Method 2 :

a=["a","b","c"]

Tuple to String

Method 1:

print("".join(a))

a=(10,20,30)

abc

print(str(a))

join() method will be discussed later
join() method &0 &8 emed

List to Tuple

(10,20,30)

Method 2:

a=(lal_,'bl_,'cl)

pl"int( nn

.join(a))

a=["a","b","C"]

abc

print(tuple(a))

("a","b","c")

List to Set

7.Set Casting

Set to list

a={10,20,30}

a=["a","b","C"]

print(list(a))

print(set(a))

[10,20,30]

("a","b","c")

List to Dictionary

Converts a list of tuples (key-value
pairs) to a dictionary

0@ @oBSdn  (GR0T-8®BG  @OE)
dictionary dmm0 s00bDHE OB

Set to tuple

a={10,20,30}

print(tuple(a))

(10,20,30)

Set to string

az[(la':le)J(lbl:ze)]

a={10,20,30}

print(dict(a))

print(str(a))

{'a': 10, 'b': 20}

{10,20,30}

ictfromabc.com
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Control Structures
S O5®

A block of programming that chooses a
direction in for the program to flow based
on given parameters.

& ee8 BB axd BrflesDmHd ®E) IO
EmO BOIB 0® PO 6O
B30 OFHGE

Control structures control the flow of

execution of a program.
@D D5WES OB D0®H™E FHIOD
BB 36 NEM®EG OB,

They determine how and when certain
sections of code are executed based on
conditions or repeated actions.

6ISEEEH 6 5HODVDD Hid O SO
66l Hrmi® 0L S DOBGS
emetie & DD 68@ede naiym F) OB
OB DOE.

Need for control structures for better

program execution
&) emie Brdedns §rxixi®n S8 sem
SNE® O5® O gOGBNOG

e Direct program flow and decision-
making.
e5ag§ DeB)E0®S NBEB €39 SOE GTBHO.

e Execute specific code based on
conditions.
GIMNDEES B e SHOD 6D
Emsem S508.

Types of Control Structures
NE® Oz OB®

Sequence FROG
Selection DO#G/6OO
Repetition 3B OBCS
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Sequence

ERO®
Statements are executed from the

beginning to end in a strict order.
Br 80 gm0 6medHel D BEeDEwD dwnd
583056 D ces6etl Frndm 68

Sequence

!
/ /

v
v

Selection

OO#x

A decision is made depending on a
condition. should always be two ways.

GOGEDOGED B BeHBD oMo O
eRB. uBeYmwn ©EPB0® e6cestwmd SBED

GRE® G
Selection

A 4 Y
Repetition
fToNle[em o es)

One or several statements of an algorithm
are repeated for a fixed number of times
depending on a condition.

RemODBGED BrdO Drd 6®) SBesck,

B8 FDGIDDGED B SeH®D Bom O
85@BNEE ®OD DD FE5em 58 Beed

Repetition

No
Yes

] v
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Data structures / Sequences
coo Oz /enm®n

A sequence is a collection of items that can

be indexed and iterated over.
FRDOGD BN BDOD 51 PONDVDNDG DS
0D FBDO DDS.

Sequences can be of different types, and
they allow you to store and manage

multiple values in an organized way.
FRPOGE 550 dvmde Be ol gmd, &M
£50DNMNBOD PHIOEDS D) FOHES GRE)
DOBO % DCOMWOFNG SHOHOOD ARVO gi)
£3@e383.

Types of data structures
1. Lists

Ordered, mutable (changeable) collection

of items.
FRBLeOED &, 6N DG B lod
DO,

Syntax: Defined with square brackets.
60 BO®S BB O Dy @DEB.

Ex.my list = [1, 2, 3]

Ideal for collections of related data, like a

list of numbers or strings.
2302 695 DD QB3O DTS GFeIE D
Do BB ese®) DN LE6I05.

2. Tuples

Ordered but immutable collection of items.
a#RBBeOED g DE 6O WG MWD
B0 DROS.

Syntax: Defined with parentheses.
0095 DO®S BKS O Dy @RE.

Ex. my tuple = (1, 2, 3)

Used for fixed collections of items, where
immutability is important, like coordinates

(x, y) or other constant data.

RN ((0, ) 6 BOHS Bo e D&
6D 6d® RO Demsd d»n glodE
NDO DD D) B0 D 6D.

3. Dictionaries

ictfromabc.com

Unordered collection of key-value pairs,
mutable.

BROT-EOG  GORDER GNBEeOem S
D3 DG S DDS.

Syntax: Defined with curly braces.
BoE DOHs ABS abd cddn @red.
Ex.

my_dict = {"keyl": "valuel",
"key2": "value2"}

Suitable for mappings, where you need to
associate unique keys with values, such as
a phone book.

EODOD o 38D 6NN D& EHEHS HBO®

gDO8 6O HBRSE SOHOD &des O
BBBe SO8 tsemd e 8.

5. Strings
Ordered,
characters.
B8O s, 6088 »E 6INHE
FHEDBH gNBBeOES.

immutable  sequence  of

Syntax: Defined with quotes.
ccan B8 gbd cnidy auo.

Ex.my_string = "Hello"

4. Sets

Unordered collection of unique items,

mutable.
d»E G S  gHOB
#RBBeOED 6B DOS.

B>®OE

Syntax: Defined with curly braces.
BB DOHS BBS O ey arD.

Ex.my_set = {1, 2, 3}

Used to store unique items and perform
mathematical set operations like union,
intersection, etc.

goos gBo® oRE) SBHAO e® union,

intersection &% ®HMHOG 6BeHES® &g
BBOO nO OE.
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Lists
QR o)

Lists are used to store several data under

the same identifier.
DO HEDOH MOB BO6S D SEBGD
OeD) D) @TBO sEem) DED NS OB

A list contains items separated by commas
and enclosed by square brackets.

list &2 ®E comma ere) DS DE &
620 DOHS DE FBIVODD 5D

0 1 Eosmve
indexes
a=| 10 20 30
7 14 14 Neaat
3 / 2 / 1 | egative
/ / ‘ indexes

\_a[0] ':\\Ha[1] \_a[2]
a[-3] a[-2]  a[1]

Items in a list can be different data types.
6®D) nE De OB® Or 5 StORG B

Elements can be added, edited, and
deleted after creating a list (lists are

mutable)

D5 D EDO ED e FrRED SO0,
B5O8® e 6Ol BOOD &mw ) BP0
D@D 5O

Has an order of values.
FRGES FRBEOED BO8.

Can contain duplicate values.
301D FBEHES BDESH eStOBB BTE.

Elements of a list can be individually
accessed using a unique index.

g5 § index ®H056rS DO i 60D
60 60X B8DBO B DE B

Structure of a list inside main memory of
a computer may look like follows

ictfromabc.com

sdognmed Onwe e list Do Ozmwe
o s3O8:s.

K=[10, False, 20, 3.14, True, 5.1]

Accessing list elements can be done in
two methods as follows

list ®>w> g0xd DD gedm 5 swo =08
2O ecmO B ®G.

From left to right using positive indexes
De® 80 cmp®d OB cHHD 6IE) BRI

print(K[e]) # 10

print(K[2]) # 20

From right to left using negative indexes
eme®s 80 DB &g ehmD 60IE) BTN

print(K[-1]) # 5.1

print(K[-5]) # False

Modifying list elements can be done
using the following method.

List > 4000 edxad 560 swo YOG
OB B BoD.

J=[10, 20, 30, 40, 50]

I[1]=500

print(3J)

[10, 500, 30, 40, 50]
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Slicing

Accessing several elements of a list can be
done by defining start, stop and step
values.

OB, e 6w BrDO OGS
6E®RTS DO list Dww DD BEesne
6D® 5edm 5O

Modifying a slice of a list at once can be
done using the following method.

List 2 6mOes D0 edned B3O smo
D00 963 B ®oD.

Changing the exact number of values
BOBO® OGS G 6DHE3 BHO

marks = [10, 20, 30, 40, 50]

marks[1:3] = [60, 70]

print(marks)

0 1 2 3 4

10 20 30 40 50

-5 -4 -3 2 -1
List

Start - Sto - Ste
Name L] p - p

(Inclusive) (Exclusive)

Default Default Default
0 len+1 1

Default values are used when user defined

values are not given.
0BEmE) BB gHICTOD® @E GBS @)
& e®S B0 00D g®mnc® N D 68

[10, 60, 70, 40, 50]

Changing less values with more
&f) OB GO OB OGS OHIDDS
6Dl BBHO

marks = [10, 20, 30, 40, 50]

marks[1:3] = [60, 70, 80, 90]

print(marks)

[1e0, 60, 70, 80, 90, 40, 50]

J = [10, 20, 30, 40, 50]

print(J[1:4])

Changing more values with less
8 F®HS GO Ff) GRS OIMBDDS
6dnts BHO

[20, 30, 40]

marks = [10, 20, 30, 40, 50]

print(J[1:4:2])

marks[1:3] = [100]

[20, 40]

print(marks)

[10, 100, 40, 50]

print(J[::2])

[10, 30, 50]

print(J[:-1:])

[10, 20, 30, 40]

Adding elements to lists cannot be done by
calling unavailable indexes

6D indexes mzed) list Dwwd Qs
gO6d O SO B DE 6B

print(J3[-1:0:-1])

R=[1]

[50, 40, 30, 20]

R[0]=34
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gives an error.
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Using methods with lists
B3 ©®® methods o)8an S5®

del list[index]

o ————
, N

list.sort()

list.reverse() \

list.index() —— list

list[index] = value <—— Not methods

list.copy()

/list.append()

————list.insert()

list.count() // \\llst extend()

list.clear()

list.pop()

append() method is used to add new
elements into a list.

list 20 g5 000 dny SO® e
append () method dm )8 @68

R.append(2)

list.remove()

insert() method is used to add an
element to a specific index of a list.
list & @O index D §OEOGED O

80® se® insert() method d» 8
D68,

print(R)

a=[10, 20, 30]

[2]

a.insert(2, 'k")

append() method can add only one
element to the end of a list at a time.
list &> gmd D OO0 O OGO G

@0 O BBO® eew append() method
D O DOEB

This inserts 'k' into index 2 of list a
List a & index 2 e@es 'k' @ OB

print(a)

[10, 20, 'k', 30]

R.append(3,4,5)

gives an error.

ictfromabc.com
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extend() method is used to extend a list
by another list

list Do 908 list DSBS Ebm SOO ecm
extend() method dm 8= OE.

X=[1J 2, 3]

remove () method can be used to remove
the first coming specific item from a list
list oo B ®PO» Bedo cdE

908 B%® eewy remove() method dm»
O OB

y=[4J 5, 6]

b=1ist('colombo")

print(b)

x.extend(y)

['Cl’lo',|ll,'o',lm',|b',lol]

print(x)

b.remove('o")

[1) 2) 3) 4J 5) 6]

print(b)

NOTE:

Lists can be extended by any iterable object
(string, tuple, set, dictionary)

Dozd® i OVmmE @B list extend BO@
BewE ®.

['Cl)lll.’|O')'m')lb')|0']

b.remove('o")

print(b)

['CI)Ill_’lm"'bl)lol]

b.remove('o")

print(b)

z="hello'

['C|’|l',|ml)'b']

y.extend(z)

b.remove('o")

print(y)

gives an error

[4) 5-’ 6_, 'hl_, 'E', '1', Ill_, IOI]

del command is used to Delete the
whole list

g list ®® @m) c®® sem del Bores
208 OB

pop() method can be used to remove a
specific item at a given index

8 g8 index dD e 9dn BBHO e
pop() method ®» ©8m ©E ®D

c=1list('colombo')

print(c)

T=[10, 20, 30, 40]

['C','O','l','O','m','b','O']

del T # deletes the list.

print(T) # gives an error.

c.pop(4)

del command can be also used to delete
specific index elements from a list
list ®8«s 80> index Do OGO O
cs®® eeme del Bthoo 8o @Oa.

m

print(c)

['CI_‘ 'O|, '1'_, 'O', |bl) lol]

S = [10, 20, 30, 40, 50]

del S[9]

print(S)

Here the popped data will be displayed on
the screen, or we can pass it to another
variable.

6®&E pop O® cBE OB B ch®E OB
g0, dms B Do DD DOEBGE RO
IO BTG

[20, 30, 40, 50]

x = c.pop(5)
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print(x)

(o]
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NOTE:

If we do not specify which item to remove,
pop() method removes the last item of the
list.

9O DR GDED WO® EBDEE (il BEHS
exnmE D0 pop() method dm» @B list
Doy gD EBDG 995 WOR.

clear() method can be used to remove
all the elements from a list but keep the
empty list as a data structure in the
memory.

list D8] 8og® gdxd @O} O, 8 cfo
O5wE 80 Powed D ®IBO eH
clear() method ®» ©n8o @63.

sort() method sorts the list in
ascending order by default.

sort() method ®» 888 s0586ns
QeBEnd pedinsn axnB8ed@D sort @Oa.

x = [10, 50, 40, 30, 20]

x.sort()

print(x)

[10, 20, 30, 40, 50]

parameters

list.sort(reverse, key)

x = [10, 20, 30, 40, 50]

x.clear()

print(x)

[]

reverse() method reverses the order of
a list by rearranging the list items
backwards.

reverse() method ®» 8BS EBER
glo® go 80 O O ied
@B83ned anBEede gy »woda.

x = [10, 50, 40, 30, 20]

x.reverse()

print(x)

[20, 30, 40, 50, 10]

count() method is used to determine
the number of times a specified value

occurs in a list.
BEdn 5600 o gt o @

Bo6sne S@O count() O B @OB.

reverse
reverse=True will sort the list in

descending order. Default is
reverse=False

reverse=True @350 gdedimndn
FRBEORD DV® WOB. 6e30BB
reverse=False &8

key

The key parameter allows you to specify a
function that determines the criteria by
which elements should be sorted.

gOrd sort g G Sbsncm S0 DO
BooD Brd® BHOO key sMHBEE BBS DRO
9f) 5@8.

Ex.

Sorting a list of strings by length
instead of alphabetical order

words = ["apple", "banana",

“kiWi“, llgr\apell]

words.sort(key=1en)

numbers = [1, 2, 3, 2, 2, 4]

print(words)

count_of_twos = numbers.count(2)

#output

print(count_of_twos)

["kiwi', 'grape', 'apple',

3

"banana']
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index() Method

index() method in Python is used to find
the position of the first occurrence of a

specified value in a list.
QBtindn BEDD goom gl Beded

8808 63 @SB 5B & index() @
NDMDOB.

Syntax:

list.index(value, start, end)

¢ value: The element whose position is to

be found.
8800 66330 ®D @G EDGOGE.

e start (optional): The starting index from

where the search begins.
6e3d® OB Do BSMHec B0 pndOBm
BB,

¢ end (optional): The ending index where

the search stops (exclusive).
6388 O ®O® DS eV®WEH
(EFeED 65768)

copy() method

The copy() method is used to create a copy
of a list.

QeBidn 8B0soE zE8®0 copy() @G
N OB,

This means it creates a new list object that
has the same elements as the original list,

but is a separate instance in memory.
6®BS agewed ®OseS Do BB EIBEERDO
B gD g HD Owed 6ONO
O8N O »D By OSSdD
Eo@gnc O RDOE.

Changes in the original list do not affect the

copied list.
B3 @EBtined OBOB® BOsE ©wE
QB3O REEIBGS .

# Original list

flat_list = [1, 2, 3, 4]

# Using copy()

copied flat list=flat_list.copy()

numbers = [10, 20, 30, 20, 40, 20]

# Modifying the original list

numbers.index(20, 2, 5)

flat_list[e] = 100

print(numbers.index(20, 2, 5))

3

print("Original List:", flat_list)

print(numbers.index(20))

[100, 2, 3, 4]

1

When the first occurrence of the specified

value is found, its index is returned.
BEDD gmed 5@ Bed® 6enrIns 80, D&
ebB®E ey @RI 6EX) @IeR.

If the value is not found, a ValueError is

raised.
FOE GO 63 »®, ValueError
Oy 68.
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print("Copied List:",

copied_flat_list)

[1, 2, 3, 4]

Additionally, list() function can also be
used to create a copy.

BO e@0d, BDsow @0 list() oo ¢
N WG WTWD.

a = [10, 20, 30, 40, 50]
b = list(a)
a[@] = 100

print(a) # [100, 20, 30, 40, 50]

print(b) # [10, 20, 30, 40, 50]
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NOTE

Assigning a List vs Copying a List
QeBEOD e5cdDE DEDD @rBeinds BOsH
‘HielO)

Assigning a List
QB3SO 5tOBR® (y = X)

o Both variables point to the same

memory reference.
D05 6c® Dd® O 660N 60D 6N
6da.

o Changes made to one list reflect in the

other.
D @BEODO ®O®» @ 6ONBHS
F6m QRO REeN.

o No new list is created, so memory

usage is minimal.
80 @BSDDD ey 6MRIeR), DRTDS
O NG gd® 6D.

Copying a List
@BEDD 80s 8@ (y = x.copy()):

o A new list is created with the same

elements as the original.
0 B @3 8050 &®H®
BREOSE BB® SB@gnc 65.

o Changes made to one list do not affect

the other.
D BRSO O® g 6093
650 DELNBDES .

o Uses more memory since a new list

object is created.
0 EBin ez, DS D) PDWEHRE
DD OB,
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copy() with Nested Lists

when the list contains nested lists (lists

within lists), the behavior of copy () differs.
QcB8ned we@ @Btln (OBt o
@B @® B0, BOsesS copy() &:Bd®
6dneS 68.

A new outer list is created, but the inner

lists are not independently copied.

20 VO EBEROD ey @IeR, HED
Do EBtln  SOdnd 8068
6663,

Instead, references to the inner lists are

shared between the original and copied

F 00500, gussod @Bty 60n 6rE
550 @ wm BOss g @Bty oo 6Re)
®8.

This means that changes made to the inner
lists of the original list will also affect the
inner lists of the copied list.
6®Bx el OXeS BF @Beined
5RO B OO DO® @ 609D

805 ¢ @B3ned gmsxmd @Bt
DEOE R VOEB.

# Original nested list

nestedL = [[1, 2, 3], [4, 5, 6]]

# Using copy()

copied_nestedL = nestedL.copy()

# Modifying an inner list in the

# original nested list

nestedL[@][@] = 100

# Results

print("Original Nested List:",

nestedL)

[[1ee, 2, 3], [4, 5, 6]]

print("Copied Nested List:",

copied_nestedl)

[[1e0, 2, 3], [4, 5, 6]]
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Using functions with lists
lists ©®®@®» @G> B>

Example List

Q = [10, 50, 308, 25, 65]

5. Checking Data Type
e Obme sds) SO

This shows the data type of the object.
600 DD c55o OV®E 65O,

1. Displaying the List

QBE3D 65O

This prints the entire list to the screen.
600 68bE BB BOEO Gcsnn
™OEB.

type(Q)

<class 'list'>

print(Q)

[10, 50, 30, 25, 65]

2. Counting Elements
BEeds6 B BHO

This returns the number of elements in the

list.
6006 @IBt3ned ats QREDS ®HD Ly
@ 6.

6. Sorting in Ascending Order
epedindn gnB8edds dvm SO

This returns a new list with elements sorted
in ascending order, without changing the
original list.

600 B @BnD 603 60, oIS

FNBEeDED WD @ [RLdDS 68D 5O
B8O @) 6.

sorted(Q)

[10, 25, 30, 50, 65]

len(Q)

5

3. Finding the Minimum Value
OB gOG 6t ATEO

This gives the smallest value in the list.
6®0 @rBe3ned EH® amn @) 6e83.

7. Reversing the List
QB8R0 oy ®ODO

This returns a new list with the elements in
reverse order, leaving the original list

unchanged.

600 B ©REHD 62eONBD RIS
560 nBBede® BELds 8D »HO
Q33D @) 6ed.

list(reversed(Q))

[65, 25, 30, 50, 10]

min(Q)

10

4. Finding the Maximum Value
OO emr 630 @S

This gives the largest value in the list.
6@ @iBdtined SmE® Mt @R 6ed.

8. Summing Elements
QsBEDD gnres Do SOO

This calculates and returns the sum of all
elements in the list.

6®n @BHdned a8 BoE® @EeOSOE
DD ®HNBG DO sty @R 6.

max(Q)

sum(Q)

65

180
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Tuples

Tuples also can be used to store several

data under the same identifier.
DO HEDOH OB BO6S D SEBGE

OcD) ) GBSO ec®d Tuples ¢ 8o ®E
0T,

A tuple contains items separated by
commas and enclosed by round brackets.

Tuple % mE comma eme) 605 DE
e 6B DO®S DE FRIDODD SO

Tuples can also be created without using
brackets.

BO®s o) 6O tuples z8® BemE
.

Items in a tuple can be of different data

types.
6®D) nE De OB® OE 5 S5tOSG B

Elements cannot be added, edited, and
deleted after creating a tuple (tuples are
immutable )

sO8® tuple RO gEDY &> FrRED
OO, sO&® e 6Ol BOOO 5w O
B0 ®TBEID 5 DT,

Has an order of values.
FRGES FRBEOED BO8.

Elements of a tuple can be individually

accessed using a unique index.
gO®S § o D NDDEGS DO DD
6D® 60X 6RO BBBO »E ®D

Can contain duplicate values.
2@® F®HS BB TG BTGB,
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The structure of a tuple in the main
memory of a computer looks like
follows.

sdommed Bome e tuple Do Bz®c
oD sOHEG.

K =1, False, 2, 3.14, True, 5.1

Accessing tuple elements can be done in
two methods as follows.

Tuple oo gdcd D@D e 5@ sv®
808 @® ecowd B ®tHG.

From left to right using positive indexes
He® 80 cm®d O® eH®D 6 ®HBS

From right to left using negative indexes
eme®s 80 DB &g ehmm 60IE) BTN

Because tuples are immutable,
tuples &z¢ 0363 6083 DE WS VedS

Modifying tuple elements cannot be done.

Tuple Do gD 6dxnt SV &g »E
GEDTD.

K =1, False, 2, 3.14, True, 5.1

K[@] = 10 # GIVES AN ERROR

Adding elements cannot be done
DD D DR GDIBTD.

R=20

R.append() gives an error.

R.extend() gives an error.

R.insert() gives an error.

Deleting elements from a tuple cannot be
done

tuple 9o8s gdncd @ c®® BewE
BENEL.

S=1,2,3,4,°5

del S[@] gives an error.

S.remove() gives an error.

S.pop() gives an error.
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Deleting the whole tuple can be done
g tuple d® ®on ¢8O B¢ DE .

s=1, 2, 3, 4, 5

del S # deletes the tuple.

Using methods with tuples
tuples ®®» methods en8oc

copy()

print(S) # gives an error.

Q

e , 506 , 30 , 25 , 65

Slicing

Slicing in tuples is done in the same way as
in lists.

Tuples ®@ slicing ¢ EB363n O @3 ® &g
663.

R = Q.copy()

T =10, 20, 30, 40, 50

print(T[0:4])

(10, 20, 30, 40)

print(T[-1::-1])

(50, 40, 30, 20, 10)

print(T[::2]

(10, 30, 50)

Default values are used when user defined

values are not given.
0BEmE) BB gBHICTOD® @E GBS @)
& 68 80 680D gmrns 8D 68
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Gives an error because tuples are
immutable.

Tuples ©0»88 g S DS 6c3®
e5E0RR 0N Eeled

The reasoning behind this is that you don't
need to "copy" a tuple in the same sense

you do with a mutable object

6®c Bt 4t b D56, 600 BE
oS O5d ©®® 8 @OD HIOEO®
Do ‘BOss SHOO gd®s 6O DOGB.

you can't change a tuple after it's created
anyway, so the concept of copying doesn't

apply in the same way.

D SVONG DG o5t 6etidS Dn 6003
DG 6mMH, DD B3 BOG® €505
DO epIOHEDS FEQ 636D,

count()
Returns the number of occurrences of an
element in the tuple.

Tuple dew& &8 ¢DEOGD BeOB ®E®
epesey @R eef3.

tup = (10, 20, 20, 30, 40, 20)

print(tup.count(20))

3

index()
Returns the index of the first occurrence of

an element in the tuple.
De® agrd gdrdomd 68 B0 g0
ch®WEB ety @R 6.8.

tup = (10, 20, 30, 40)

print(tup.index(30))

2
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Using functions with tuples
Tuples £®® o 000

Q=10, 50, 30 , 25, 65

print(Q)
(10, 50, 30, 25, 65)

This displays the tuple on the screen.
Bdx @ tuple D 635503

type(Q)
<class 'tuple’'>

Displays the data type of the tuple.
Tuple de8 ci OBVBEG 63O

len()
Returns the number of elements in the
tuple.

Tuple D& &8 FDED ®HHD ey @R
ec.

sum()
Returns the sum of all the elements in the
tuple (if they are numeric).

Tuple e & BrE® gdcd e dwd
(F8) 30225 V) @R 6el.

tup = (12, 34, 56)

print(sum(tup))

102

sorted()
Rearranges the tuple in ascending order.
Tuple ®» eediwgn BBEDRO 33

tup = (34, 12, 56, 89)

print(tuple(sorted(tup)))

(12, 34, 56, 89)

tup = (12, 34, 56)

print(len(tup))

3

reversed()
Rearranges the tuple in reverse order.
Tuple d ®20 e3te3B

min()
Returns the smallest element in the tuple.

Tuple D& &8 DENO DGEDG ey @)
ec.

tup = (34, 12, 56, 89)

print(tuple(reversed(tup)))

(89, 56, 12, 34)

tup = (56, 23, 89)

print(min(tup))

23

max()
Returns the largest element in the tuple.

Tuple e ard Beeo® GOGOEG &R
@ 6.

tuple()
Converts an iterable (Ex. list, string) into a
tuple.

Tuple ®=% iterable Do DO sBHOVDHE
WOEB.

1st = [12, 34, 56]

print(tuple(lst))

(12, 34, 56)

tup = (56, 23, 89)

print(max(tup))

89
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Strings

Strings are arrays of bytes representing
Unicode characters.

String 6y 8D e SozsENn DOD
REBO epOIDS.

A string is made up of zero or more
alphabetical, numerical, or special
characters.

string ®oa 628 graies FE®O, oD 6®3
Be®8 306w DBGEEE

They are enclosed in either single
quotation marks, double quotation marks,

or triple quotation marks.
T o8 ceam 0, 68 £ea &0 685 e
Q) 550 e Hred O O

Characters of a string can be individually
accessed using a unique index.

goos § index do wdmens @
FROBGEL 60D 603 603D BOBO &g »E
BT

The structure of a string in the main
memory of a computer looks as follows.

sdommed e E string dom Oz®e
o s3O8as.

K = '"Helloworld'

Accessing string characters can be done
in two methods as follows.

String do® ¢0xd O@D zede 58 su®
08 B ecwmd Bewe DBG.

From left to right using positive indexes
De® 80 cmp®d O® cHHD 6IE) DTS

From right to left using negative indexes
eme®s 80 DB &g ehmD 60IE) BTN

Because strings are immutable,
Strings &3zg &ty 60D DR 6@ VDS

Modifying string characters cannot be
done.

string Do gdxd dxndd SB® B »E
GEDTD.

K[5] = "m" # Gives an error

x = "Hello"
print(x[@])
H

Characters cannot be added, edited or
deleted after creating a string (strings are
immutable)

e308® strings RO @D FRNRDG FrRRD
BOBO, 5DE5® FRNOD®E) 60HES BHOO €369
O e300 WD 6SDE

Can contain duplicate characters.
01D GBS BESH StOBB BTE.
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Adding elements to a string cannot be
done.
string ®@0 0D O DE GINBTD.

R="hello'

R.append( ) # gives an error.

R.extend( ) # gives an error.

R.insert( ) # gives an error.

Deleting elements from a string cannot be
donne.

String D&% g0xd ®m cd® HBewE
CEWTD.

S='hello'

del S[@] gives an error.

S.remove( ) gives an error.

S.pop( ) gives an error.
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Deleting the whole string can be done.
8@ string ®o® ®@mn cr®O 8¢ DE ®oD

Using functions with strings

Q="hello"

S='hello'

del S deletes the string.
print(S) gives an error.
Slicing

Slicing in strings is done in the same way as
in lists and tuples.
Strings ®@ slicing ¢ B33y e tuples d@
6@ ® 8¢ 6wed.

text = "Hello, World!"

print(text[0:5])

Hello

print(text[7:12])

World

print(text[:5])

Hello

print(text[7:])

Hello

print(text[-6:])

World

print(text[::2])

Hlo ol!

print(text[-1::-1])

!dlroW ,olleH

Default values are used when user defined

values are not given.
sOBEmE) B8 gHOeRO® @E GBS @R
& 6a®S 80 580D g®mnes HDD 68
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print(Q)
This displays the string on the screen

8o @ string d» 65508
"hello’

len(Q)

Displays the element count in the string

String & 2E g8 FOED ®ED 65505
5

min(Q)

Displays the minimum element of the
string.

string dem® gd® gdrdE 625308

e

max(Q)

Displays the maximum element of the
string
String de® csd® FDEOG 638D

(o]

NOTE:
Here, the ASCII values are considered when

choosing the min and max values.
c®BE, min ® max gOES 6DINGTEDE

ASCIl g®es B5eDS) @el.

type(Q)
Displays the data type of the string

String den® cio DV®E 6355
<class 'str'>

sorted(Q)

Arranges the string in the ascending order
string ®» gedingn BgedD ewesd

['e', 'hlJ lllJ 'l|J 'o']
sorted(Q,reverse=True)

Arranges the string in descending order.
string ®» gdedi®$n BgedD 3ttt
['o', lllJ '1') lh') 'e']
list(reversed(Q))

arranges the string in the reverse order.

string ®» gded3®$n BgedD 3wl
['Ol, lll, lll, Iel, lhl]
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Using methods with strings
strings ®® methods )80

X = y.copy()
Gives an error
6e3® 3gNRRGD Ee5ed

index() method

Displays the index of the first coming
specific element in a string

string Do BB ®PO® BEDD DGO
ge@ index D 655D

capitalize() method
Returns a string where the first letter is

upper case, and the rest is lower case.
68 ®OG WiB0E 658 98D gr®d B8R

g0t 68> string Do eRes.

X = "hello WORLD"

print(x.capitalize())

Hello world

k="Hello, World!"

index=k.index("World")

title() method
Make the first letter in each word upper

Case 320 DDHEDO 568 gmd capital @00
®ODE.

print(index)

X = "hello WORLD"

7

print(x.capitalize())

replace() method
Used to replace a substring of a string with
another substring

String dmm 60 6DHB 6O &S
5EENSHBO NS WOEB

Hello World

k="GoodMorning!"

k.replace('Morning', 'Evening")

lower() method
casefold() method

Returns a string where all the characters are
lower case.

320 FEHOCH B8sd gmdt 68 string
D @G,

'GoodEvening!"’

x="RAVINDU"

join() method

This is used to join a sequence of data into
a single string using a special string as
intermediate.

Bew® string dma god®Er) 6@t MDD

OB coid sequence D O string Hwed
RO &8 BBBO 60G BN WO

print(x.lower())

ravindu

upper() method
Converts a string into upper case.
string &= capital gmdc DO HODE.

x="'ravindu'

print(x.upper())

a="kurunegala’

RAVINDU

'-'.join(a)

'k-u-r-u-n-e-g-a-1-a‘
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center() method
Returns the aligned string, using a specified

character (default is space)
BGOD 06DED S OB ©ed

DemEE @O® @¢ string dmsd @ed

Syntax:

strip() method
Used to remove the whitespaces at the
beginning and end of a string.

string Do O &® ¢®0 s whitespaces
90 BOO sem) DM DOB.

x=" Ravindu Bandaranayake\n'

string.center(length, character)

print(x.strip())

length - Length of the returned string
B0 6@ @e®® string dex’ E®

character - What to fill the missing space
B3l BODG @R 506G

Ravindu Bandaranayake

We can also specify the characters to be
removed if other than whitespaces.

whitespaces @0 g@m0D DD 306w
908 BB gd®ms »H® Fone @R En ®TE.

X = 'Ravindu’

x="aaaaRavindu Bandaranayakeaaaa'

x.center(25)

print(x.strip('a'))

' Ravindu

Ravindu Bandaranayake

x. center(25,' ")

' Ravindu

count() method

Returns the number of substrings inside a
specific part of a string

string ®o® 6B e E SO5D HEOD
substrings &®@#ncs @6

Syntax:

This method will not remove characters in
the middle of a string.

e®® method & @&} string dwow ®AsES
ae® characters @0 SB® 8¢ 6wwOa.

x="' Ravindu Bandaranayake\n '
print(x.strip())
Ravindu Bandaranayake

string.count(value, start, end)

value - required substring
gd®s O substring O

start/end - index range of the string
(default values are 0 and infinity)
836 string dew eoB®e 63t FOEINDE.

1strip() and rstrip() methods can be
separately used to only remove the
characters before the beginning of the
string or after the end of the string.

Sring ®ow® @O &® string dow @0 gt&
characters ©®» 60»® @O HB® e

Istrip() &® rstrip() o methods
6Cw NOD DE WTDG.

x="' Ravindu Bandaranayake\n'

x.1lstrip()

'Ravindu Bandaranayake\n'

x.rstrip()

' Ravindu Bandaranayake'

x="hello'
x.count('1l")

2

x.count('11l")

1
x.count('l',0,2)
%]
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split() method

Each word of a string is separated into an
item in a list.

String O €528 DDDEDO 6mI0S DD N
list & g OO SOV WOB.

We can specify a character from which the
string should be split, or by default python
will split the string from any whitespace in
it.

string ®m @063 DE G B gesd @ Ex
D god ©=B® d®ens python ®N&d

OB string dew® g8 B®z® whitespace
DS s eandes D@D wEEB.

isalnum()
Returns True if all characters in the string

are alphanumeric
OBEOER BHEE® oREDBL GOBO €5
€505 HHB DB 6ERE @R 6k

string = "John123"

print(string.isalnum())

True

string = "John@123"

print(string.isalnum())

False

X = 'code never lies'
y = x.split()
print(y)

['code', 'never', 'lies']

isalpha()
Returns True if all characters in the string

are in the alphabet
DO &S B GREDBH 656H
FOtD® 55 @R 683

z = x.split('e")

print(z)

['COd', ] I"I', 'V|_, lr. lil_' lSl]

string = "John"
print(string.isalpha())
True

The number of maximum splits which

should be done can also be specified.
6063 DO i) 6DBWE @ O3 ®EBE
gO®s DB ENE® HIRG.

string = "John123"

print(string.isalpha())

False

X 'code never lies'

y = x.split(' ',1)

print(y)

['code', 'never lies']
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isascii()
Returns True if all characters in the string
are ascii characters

DSOS S BrE® GmEBSN ascii wed
OB 55 6EE @R 6

string = "John123"

print(string.isascii())

True

isdigit()

Returns True if all characters in the string
are digits

DS s Bre® FHEDBLN o5 DB
35 @) 683

string = "8000"

print(string.isdigit())

True
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isdecimal()
Returns True if all characters in the string

are decimals
e BEE® GREDEE B eNCEE HO
3B BEE @RI 6.3

string = "123"

islower()
Returns True if all characters in the string

are lower case
DBEOB Bre® aHEDBS D it B
DB BERE @R 6.3

print(string.isdecimal())

True

string = "John123"

print(string.isdecimal())

False

isidentifier()
Returns True if the string is an identifier

250 identifier oS ®B 05 6@ @R
el

A string is considered a valid identifier if it
only contains alphanumeric letters (a-z)
and (0-9), or underscores ().

DEOD nEesn andc (a-z) &® (0-9)
™3 30 @d () e5®@8 lo® OB »H® D
D@o® DD 6ERE ETROWD.

A valid identifier cannot start with a
number, or contain any spaces.

Bro® identifier e e50D2HOBS OB
B eamom, 60 S D glo® B
GBI,

string = "andrew"
print(string.islower())
True

string = "Andrew"
print(string.islower())
False

isupper()

Returns True if all characters in the string

are upper case
8 BrE® gxneedn BeNE &ndc B
DB BEE @R 6¢3

string = "JOHN"

print(string.isupper())

True

string = "John"
print(string.isupper())
False

= "LinkToWebsite"

"myCategory2”

= "2ndFolder"

N [ || X
1l

= "Gas Report"

print(x.isidentifier())

True

print(y.isidentifier())

True

print(w.isidentifier())

False

print(z.isidentifier())

False
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isnumeric()
Returns True if all characters in the string

are numeric
DSDEOB &S BOEO FREDSE 5oDHBOW
OB D5 @ 6k

string = "11738"

isspace()
Returns True if all characters in the string
are whitespaces

D8EOS Bre® guied whitespaces »®
DB BERE @R 6.3

print(string.isnumeric())

string =

True

print(string.isspace())

True

string = "k1d11738"

print(string.isnumeric())

string =

False

print(string.isspace())

isprintable()
Returns True if all characters in the string

are printable
DEEOB BrE® gxEBsn BSHG DG TS
OB 55 6@ @R 68

False

string = "Hello World"

istitle()
Returns True if the string follows the rules

of a title
OBRD D O GFREBNEG WOB6S
o 55 @) 6B

print(string.isprintable())

string = "Heading 1"

True

print(string.istitle())

string = "Hello\nWorld"

print(string.isprintable())

False
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True

string = "We were taught lies"
print(string.istitle())

False

77


https://www.w3schools.com/python/ref_string_isnumeric.asp
https://www.w3schools.com/python/ref_string_isprintable.asp
https://www.w3schools.com/python/ref_string_isspace.asp
https://www.w3schools.com/python/ref_string_istitle.asp

Dictionaries

Dictionaries are also used to store several

data under the same identifier.
DO HEDOH OB BO6S D SEBGE

oed) o) ®eB® eseen Dictionarié en®mm
OB

Dictionaries are a type of mapping which
provide a lookup facility based on keys we

define.
ges OB8BS gbd emd® oot OKs o

ee8®0 Dictionaries EE ade3mo® eteees

Contains key:value pairs inside of curly

brackets.
6N® BKS 60 DE ROT:FOES GOE
B®E DOHR DE SO

Items can be accessed using keys.
FOEE 6ROt 6IOSTS 5ed® DO®D
DT,

Keys can only be integers or strings.
odc 6 DD DR MG D@ M)

strings e®#0.

Items in a list can be different data types.
c®) pE DBe OV® B e S5tOSBG BT

Dictionaries do not allow duplicate values.
6®D) R0 MBSO 3B GO

After Python version 3.7, dictionaries
are ordered. In Python 3.6 and earlier,
dictionaries were unordered.

Python 3.7 esotld#necs ey dictionaries
B ©BD v DeroE O» agod

Python 3.7 & @3 exd Joed Bgedras
aHOeEN DT,

Keys can be integers or strings.
o0z integers e strings 8 o

Dictionaries are mutable.

(Can be changed)
BHEgne BHe®S oy 60 6OHES ®E
WTBE.
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Structure of a dictionary
Dictionary ®o» 8560

personl = {'name':'Rav', 'age':26}

Accessing dictionary elements
dictionary 90 90 geb® &®

personl[ 'name"' ]

'Rav

personl.get("name")

'Rav

personl.keys()

dict_keys(['name', 'age'])

personl.values()

dict_values(['Rav', 26])

Adding data to a dictionary
Dictionary om0 ¢ graes 8050

personl|[ 'phone'] = '0714555513"

personl.update({"gender":"male"})

print(personl)

{'name':'Rav’','age':26,

'phone’:'0714555513",

‘gender':' male'}

Element keys which are originally not
present in a dictionary can be added.

dictionary dm» g8 ensd8® keys D@D
gdrd O BOO e e BT

Updating a dictionary
Dictionary ®m®» 000 edxntd 808

personl[ 'phone’'] = 'unknown'
personl.update({"age":27})
print(personl)

{'name':'Rav’', 'age':27,

'phone’ : 'unknown',

‘gender':' male'}
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Deleting values from a dictionary
Dictionary do8% gdcdrs o) ct®®

pop()

Removes the item with the specified key
and returns its value; if the key is not found
it returns the default value if provided,
otherwise raises a KeyError.

BHODO weHs DO s BReds aBo®cn
90 @O DB gme &ty @ 6eB; o
BENEIDD IR BB, 6e3OBB LM €565
g® O @) 6eB, detd emMBEHB
KeyError eciens @ @od.

syntax
pop(key, default)

was a random item because dictionaries
were unordered.

Python 3.7 esotidgnecs egy popitem()
method ®m ®8mens o Rt FmEG

OE 903 »E ®i& g Python 3.6 &® @5
650 Tned BBedew &td8ed %S 5
o8 sens @OBD .

Deleting all values from a dictionary
Dictionary do8% 400 8cde ®@m) ct®®

d={'x":12, 'y': 34, 'z': 56}

d.clear()

print(d)

1}

d={'a": 78, 'b': 90, 'c': 12}

value = d.pop('b")

Deleting a dictionary
Dictionary a5 @ cz8®

print(value)

del personl

90

print(personl)

print(d)

# generates an error.

{'a': 78, 'c': 12}

# Using pop() with default value

value = d.pop('d', 9)

print(value)

0

popitem()
Removes and returns the last inserted (key,
value) pair from the dictionary.

Dictionary &m0 gdesesl OO0 ared DE
(0, g®B) EOEG 995 O sty QR
6e83.

d={'m: 34, 'n': 56, 'o': 78}

pair = d.popitem()

print(pair)

('o", 78)

print(d)

{'m': 34, 'n': 56}

In Python 3.7 and later versions last item is
removed by popitem() method. Earlier it
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Commonly used methods

dictionary.get() method
Is used with a dictionary to retrieve the

value for a specified key.
BHOD GROD HBEH) FOGED @) @S0

dictionary dm 630® )0 6d

k = {"name': 'John', 'age': 30}
y = k.get('name")

print(y)

John

dictionary.items() method

Used with dictionaries to return a list of
dictionary's key-value tuple pairs.
Dictionary ®mwm codc-g®c tuple g list
D ety @RDI®TSO esem) Do) 68

k = {"name':'John','age': 30}
z = k.items()
print(z)

dict_items([('name', 'John'),

(‘age', 30)])

dictionary.keys()
This method returns a view object that

displays all the keys in the dictionary.
6®® D Dew® BrE® BT 625DD cH®S
Delndnd @ 6e8.

fromkeys () methods

fromkeys() method is used to create a new
dictionary from a given sequence of keys,
with all values initialized to the same
specified value.

fromkeys() @®x ®0o» DOREDS & s

60t enBEedess »® dictionary dwmeS
BHEEs BOO em) O oo, BOE Smns
Do BxdDD g®mnd epddm O guo.

Syntax
dict.fromkeys(keys, value=None)

e keys: A sequence (Ex. list, tuple, or
string) of keys that will become the keys
in the dictionary.
dictionary ®ew cdc D0 5550 3dt
exBEede® (o)., list, tuple, string ).

e value: The value assigned to each key.

If not provided, the default is None.
D D BROO DO §TS M. €565

MBS »B, 6305 None 68

Example 1: Basic Usage

keyS= [‘al) 'b'_, ICI]

value = 0

newd = dict.fromkeys(keys, value)

print(newd)

print(my_dict.keys())

dict keys(['a', 'b', 'c'])

{'a': @, 'b': @, 'c': O}

dictionary.values()
This method returns a view object that

displays all the values in the dictionary.
6®® D Do s B MG 655D
ebmd D3O @ 6e8.

Example 2: Default Value (None)

keys

[, 'y', ‘2]

newd = dict.fromkeys(keys)

my _dict = {'a': 1, 'b': 2, 'c': 3}

print(newd)

print(my_dict.values())

{'x': None, 'y': None, 'z': None}

dict values([1, 2, 3])
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NOTE:

Copying a dictionary cannot be simply
done using assignment operator. It will
only generate a reference to the original
dictionary, not a separate copy as we
discussed in lists.

Dictionary Do 800 @eS0 ec®
BYe® 606HEONE ®IDDEES  B5HEEDS
BemO®D 6HD. QB OE SN
DG POED DOBS HH@ngnn e B

dictionary ®m0 em@Dn s@0.

personl={"'name':'Rav', 'age':28}

person2=personl

print(person2)

{'name':'Rav’, 'age':28}

person2[ 'name' ]="'Chamath’

print(person2)

{"name': 'Chamath’, 'age':28}

print(personl)

{'name': 'Chamath’, 'age':28}

This can be done by dict() function.
6®n dict() Boo DD Bewme ®G.

personl={'name’':'Rav', 'age':28}

person2=dict(personl)

print(person2)

{'name':'Rav’, 'age':28}

person2[ ‘name']="'Chamath’

print(person2)

{"'name’: 'Chamath’, 'age':28}

print(personl)

{'name':'Rav’', 'age':28}

y = x.copy()
Also generates a separate copy as

discussed in lists
QB33 D2 ) B PHDOEO® 6DH®

B0 @®E® eex copy() method
e, NI DE BTG
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Using functions with dictionaries.
Dictionaries 6®® o )doc

Q={1:'one',2:"two',3: "three'}

print (Q)

Displays the dictionary on the screen.
Box @ dictionary dm 6655508
{1:'one',2:'two"',3:"three'}

len (Q)
Displays the number of values.
aOGEd ®EHH 6e55OB

3

min (Q)
displays the minimum key of the list.

list De® gO® key O 655508
1

max (Q)

Displays the maximum key of the list

list De® cesd® key O 6235508
3

type (Q)
displays the data type of the dictionary

Dictionary e coio O®E 65508
<class 'dict'>

sorted (Q)
Arranges in the ascending order of keys.

keys 880 B86dD@D t3tes3
[ 1, 2, 3]

The following methods and functions
cannot be used with dictionaries.

6®® G ©®» ®® dictionaries ©&@® )8
DR GDIBTD

append ()
insert ()

remove ()
reversed ()
index ()
count ()
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Sets

A set is a data structure that stores unique,
unordered items.

set oS X gHOS, FRBZEOED 6B
aBo® GRE DOD e OREE.

Sets are primarily used to eliminate
duplicates and for performing set
operations like union, intersection, and
difference.

sets BB O®erS $HDm) DOFES FyBOs
90 &B®O e&® union, intersection,

difference &® 8 we® b B 55O
eEem) .

Sets automatically remove duplicate values,
so each element in a set is unique.

Sets e30@EoSHd x8BOess Emns 9O OB,
DD set Do DD O BO® gD 6.

You can add or remove elements from a set
after it's created.

Set DS SO@#neG e ety RO DO aBdod®
D BOHBO 6] 9O OO HTCS.

The elements inside a set must be
immutable types (like numbers, strings, or
tuples).

Set Do G S ¢BH® 6ONES WG 6IWTES

e O¥® (numbers, strings, tuples &¢&)
B 6.

Creating a set
You can create a set using curly braces {}
or the set() constructor:

B0 emE DO®s 6®) set()constructor
D DD Dty e5EEGE WI:

Sets don't maintain a specific order of
elements. So, you cannot be sure in which
order the items will appear.

Sets 85&0> glBo@® GxBEe O DN
eM®S. DB B® EHSes wd®
FNBEeDEIcH RO 6HED DR GRIWID.

my_set = {1, 2, 3, 4}

print(my_set)

# random combination

# {2, 1, 3, 4} or

# {1, 3, 4, 2} or

# {4, 2, 3, 1} etc.

Cannot be referred to by index or key.
eB®E 6] RO BBS BH® 6dD
68 BB eWID.

print(my_set[0])

# gives an error

NO duplicates

my_set = {1, 2, 3, 4, 1, 2}

print(my_set)

# Using curly braces

my_set = {1, 2, 3, 4}

# Using set() constructor

The output will contain only the unique
values (1, 2, 3, 4) in a random order.

g8onn e oo FNBEedEmO GHDS
g®e®s (1, 2, 3, 4) 506D glo®) 68.

NOTE:
True and 1 are considered as the same
value in sets.

True & 1 B® g®ES ORE Dw® G®EGB GRS
E5CQG.

False and O are considered as the same
value in sets

False &% 0 c® gocs D8 D@ a®mn
GRS TG

another_set = set([1, 2, 3, 4])

my_set ={0, 1, 2, 3, 4, True, False}

type(my_set); type(another_set)

print(my_set)

<class 'set'>

{1, 4, 3, 0, 2} # random output

<class 'set'>
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len() function can be used to get the
length of a set.

Set Do Em» @) @O0 len() oo
DO DG WTED.

my_set ={1, 2, 3, 4}

Adding items to a set can be done by
using add() function.

Set o0 gBo® Doy SOO add() Boe
OB DG BED.

print(len(my_set))

my_set ={1, 2, 3, 4}

4

my_set.add("Hello")

my_set ={0, 1, 2, 3, 4, True, False}

print(my_set)

print(len(my_set))

{1, "Hello", 2, 4, 3}

5

Accessing items in a set cannot be done by
using indexes or keys.

Set Do B0 60D 56d® DO clmm 6®)
BROT NDDEES WG DT,

But items can be accessed by looping
through the set, or asking if a specific
item is in the set.

28 set D O S BHeOD 6x] BEFOD

gB30ns set den® BeBeBd 5OBEOR
B30 60 gebw»w Bn ®Se.

Looping

Items from another set can be added to
the current set by using update()
function.

update() Bon ®8ners 609D set dDow
¢330 D550 set DO DS DG wow.

my_set ={1, 2, 3, 4}

another_set = {"Hello", 10}

my set.update(another_set)

print(my_set)

{1, 2, 3, 4, 'Hello', 10}

my set ={1, 2, 3, 4}

for item in my_set:

Adding sequences can also be done
RO dDony BOO ¢ we XSG

print(item)

my set ={1, 2, 3, 4}

any random combination

new list = ["Hello", 10]

my_ set.update(new list)

#
1
2
4
3

print(my_set)

Checking

{1, 2, 3, 4, 'Hello', 10}

print(2 in my_set)

True
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Removing items in a set
Set oo g8 gBoO @O SBO

remove()
Removes a specified item. If the item is not
in the set, remove () will raise an error.

Bx0D glo00n 90 ®OB. alodc set
Do 2008 O, remove() OBD
ecient &rs mOa.

discard()
Also removes a specified item, but does not
raise an error if the item to remove does

not exist.

6@BBSE BHOD FRHOGE 9O WOEB, HES
908 G G FBHOG 6B B 6eJBn
B 6O,

clear()
Removes all the items in the set. Doesn't
delete the set.

Set D& o4 Bre® ¢Bo® 9ds wOd. Set
D> ODSEES De.

my set ={1, 2, 3, 4}

my_set.clear()

print(my_set)

set()

del
Deletes the entire set.
85080 set D@ B cBE.

my_set ={1, 2, 3, 4}

my_set ={1, 2, 3, 4}

del my_set

my_set.remove(3)

print(my_set)

my_set.discard(1)

# Gives an error

print(my_set)

{2, 4}

pop()

Removes a random item. Cannot be sure
about what item gets removed.

g08 B0 908 WOB. 998 WOKES
DO® gBodne XD & S B
GEETLD.

The removed value will be the return value
of pop().

9On g d®e pop()S BOHNEOD G®e Oy
eTe.

my set ={1, 2, 3, 4}

x = my_set.pop()

print(x)

2 # can be any value in the set

print(my_set)

{1, 3, 4}

ictfromabc.com

copy() method

The copy() method is used to create a
shallow copy of a set.

set Do e®EEO: BOsHE Z8® e
copy() @®c )0 wOE.

A new set is created with the same
elements as the original set.

B3 set DO ©@I® QEcds dO® O set
D SHEgns 68.

Modifications made to the copied set are
not reflected in the original set, and
changes to the original set do not affect the
copied one.

80 @0®» g set DD ®»O® e O3
558 @ set Do BBDE) 6dO® &b

set e ©O»BDE® 8Os G OO
RELNBGS BTD.
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original_set = {1, 2, 3, 4}

copied_set = original_set.copy()

print("Original Set:",

original_set)

Intersection (& or .intersection()):
Returns elements that are common to
both sets.

Sets 6c0® e DG @RI 6c.

{1) 2) 3) 4}

resultl =set_a & set_b

result2 =set_a.intersection(set_b)

print("Copied Set:", copied set)

{1) 2) 3) 4}

print(resultl)

13}

# An element is added to the

# copied set

print(result2)

copied_set.add(5)

13}

print("Original Set:",
original_set)

{1) 2.’ 3.’ 4}

print("Copied Set:", copied_set)

{1, 2, 3, 4, 5}

Difference (- or .difference()):
Returns elements that are in the first set
but not in the second.

6@ set Do 4SS HBD 6cDTRGHE
MBS ¢B® @R 6c8.

Joining sets

There are several ways to join two or more
sets.

Sets e 669 OE) @B BRSE SBBO
O BBBHD Sel.

resultl =set_a - set b

result2 =set_a.difference(set_b)

print(resultl)

{1, 2}

print(result2)

11, 2}

set_a

{1, 2, 3}

set b = {3, 4, 5}

Union (| or .union()):
Combines all elements from both sets,
removing duplicates.

axB0ss 98 WOBS sets 6cemS® Bre®
06D TFRER DOE.

Symmetric Difference

(~ or .symmetric_difference()):
Returns elements that are in either of the
sets, but not in both (no overlap).

Sets eecews Dnz® Do g8, HGS sets
6B Hed ¢BO® @R 6c8.

resultl = set_a | set b

resultl=set_a ~ set_b

result2 = set a.union(set_b)

result2=set_a.symmetric_difference

(set_b)

print(resultl)

print(resultl, result2)

{1, 2, 3, 4, 5}

{1, 2, 4, 5} {1, 2, 4, 5}

print(result2)

{1, 2, 3, 4, 5}
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difference_update() method

The difference_update() method is used to
modify a set by removing all elements
found in another specified set .

6B BGOD set Dow 4t Brg® Qreds
908 HBPe® set Do OnS BOAO
difference_update() @®xs ©85) DO8.

Unlike the difference() method, which
returns a new set, difference_update()
modifies the original set in place and does
not return a new set.

0 set Do epesey @R ecw difference()
D06 608 ex®, difference_update() &3

DEDG 60BN OB gd 9O set DS epesey
@) eEE.

intersection_update() method

intersection_update() method is used to
modify a set by retaining only the elements
that are common with one or more
specified sets.

intersection_update()  ®®o DOHRGE
B set DS 6] BBOGE HO® 6e0g

O Brcds 58 et o) ®5Bs set
DS 60me3 BBO®O .

The original set is updated in place, and
no new set is created.

BR set D B e EODINB® WO
e oo »O set D BV@IFG 656D.

setl = {1, 2, 3, 4, 5}

setl = {1, 2, 3, 4, 5}
set2 = {3, 4, 6}
set3 = {4, 5, 6}

set2 = {3, 4, 6}

setl.intersection_update(set2,

setl.difference_update(set2)

set3)

print("Modified Setl:", setl)

print("Modified Setl:", setl)

{1, 2, 5}

14}

print("Set2 remains unchanged:",
set2)

print("Set2 remains unchanged:",

set2)

{3, 4, 6}

{3, 4, 6}
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print("Set3 remains unchanged:",

set3)

{4, 5, 6}
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Unpacking

Unpacking refers to the process of
assigning elements from an iterable to a
number of variables in a single, concise
statement.

Unpacking oy o8, 63055883 e e

iterable ®wm 80 dOEs GHIODO OGO
eim BOe® HIOBHE.

To do this the number of variables on the
left of the assignment operator must match

the number of values in the list.
6®n BeH® oem gecm  BOEO
6®6®mHEOHEES OB sDSH OB 5@

list D E OB gmEs @O 581D B
GRG.

If the values in the list may exceed the
number of variables, we can use an asterisk
mark to a variable to put the exceeding
values to a list inside it.

List D e 805 gd06d ®éns SOES ®END
9O S B 98D FOGD B BSOSO

list Do @8 gred B0® sem F 6d®
asterisk @@ o0 ) DE ®TEE.

lists

Tuples

marks = 10, 20, 30, 40, 50, 60

studentl, student2, *other = marks

print(studentl) # 10

print(student2) # 20

print(other) # [30, 40, 50, 60]

studentl, *student2, other = marks

print(studentl) # 10

print(student2) # [20, 30, 40, 50]

print(other) # 60

Strings

s = "abc

a, b, c =s

print(a, b, c) # a b c

s = "abcdefg"

a, b, c, *other = s

print(a) # a

print(b) # b

print(c) # ¢

print(other) # ['d','e","'f',"'g"]

marks = [10, 20, 30, 40, 50, 60]

studentl, student2, *other = marks

Dictionary's Keys

d ={'keyl': 1, 'key2': 2, 'key3"': 3}

print(studentl) # 10

print(student2) # 20

ki, k2, k3 =d

print(other) # [30, 40, 50, 60]

print(kl, k2, k3) # keyl key2 key3

studentl, *student2, other = marks

keyl, *other = d

print(keyl) # keyl

print(studentl) # 10

print(other) # ['key2', 'key3']

print(student2) # [20, 30, 40, 50]

print(other) # 60
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Sets

s = {70, 80, 90}

a, *b = s

print(a) # 70

print(b) # [80,90] # order may vary
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Summary of common functions and

methods

Functions

Functions

Tuples

Strings

Dictionaries

Sets

len()

min()

max ()

sum()

sorted()

reversed()

ENEN S NN RN

<[> > [> x|«

<[> > [>% x|«

SNENENENAIA

Methods

Methods

Tuples

Strings

Dictionaries

wn
(1]
-
(7]

append()

extend()

insert()

remove ()

pop()

popitem()

clear()

index()

count()

sort()

reverse()

keys ()

values()

items()

add()

update()

strip()

split()

join()

replace()

> > > |33 |>|x|x|x|alalalalalx]alala]a]

JMANRPXIXX XXX XXX ||} X[|X[X[X[>X|X

QL33 > 3> | Q|3 ]> > |>|>[x]|x

XIX|X[IX[KNIX|NSNS XXX XSS S]X XXX

RIX|X[X|IKNSNIX|X|IX|XIX|XIXNIXSNISNXINS
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Nesting data structures in one another
oo Hzes DB G el BOO

Lists

e List of Lists

Here, the points tuple is immutable, but
the items (lists) within it are mutable.

e®8 points o» tuple ®» immutable e®
2D 8 g gBo® (@iBe3m) mutable 8.

points[@] = [8,9]

matrix = [

# This will generate an ERROR

[1) 2) 3])

points[@][0] = 10

[4, 5, 6],

print(points)

[7, 8, 9]

([1e, 2], [3, 4], [5, 61)

o List of Tuples

points = [(1: 2): (3) 4): (SJ 6)]

Here, the list points is mutable, but the
items (tuples) within it are immutable.
6®&88, points o» EB35® mutable 68

2P OB g gBo>® (tuples) immutable
6d.

points[@] = (8,9)

print(points)

[(8, 9), (3, 4), (5, 6)]

points[@][@] = 10

# This will generate an ERROR

Tuples

e Tuple of Tuples

e Strings

NOTE:

Strings cannot be embedded inside each
other. So, it is always a one level data
structure.

String ®ms5 @ string dox grpEd D@
emy. DOSE) 63z®DO0® strings D O
008D 5B 5O8.

Adding other data structure into strings is
worthless as it becomes a single element.

DD geED D0 s0® edeS strings O
BN e D5 crd6d 5eH® DT

Accessing items in nested data

structures
DER e H500S e B0 6O 5ed®
5®

R = [10, 20, [40, 50, [70, 80]]]

print(R[2])

coordinates = (

[40, 50, [70, 80]]

(0,1),

(2,4),

(4,5)

¢ Tuple of Lists

points = ([11 2]: [3) 4]: [5) 6])

print(R[2][1])
50
print(R[2][-2])
50
print(R[-1][1])
50
print(R[-1][-2])
50
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Calculations with data structures
e O30S BO® @Emnn BSOS

Out of all calculations, there are only two
calculations that can be done data

structures.

BoE GG SO gode e Oxmns d®
BemE TS GOMNDGEEHE OBV® e 6ew
e089.

Addition
Doy HOO

Data structures of the same type can be
added
D>® OV®EE v 5w DO D DR B

e Lists

Multiplication
K5 BLHO

Data structures can only be multiplied by

numbers (Integers and Boolean)
BV 6 JABG oy BB SO e
OGS @ BOHO BewE ®uwm.

e Lists

p = [1) 2, 3]

print(p*2)

[1) ZJ 3) 1) 2) 3]

print(p*False)

[]

print(p*True)

[1, 2, 3]

X [1, 2, 3]

y = [7, 8, 9]

print(x+y)

e Tuples

[1, 2, 3, 7, 8, 9]

k =1,2,3

print(y+x)

print(k*2)

[7, 8, 9, 1, 2, 3]

(1)2J3)1J2J3)

print(x,y)

print(k*True)

[1, 2, 3] [7, 8, 9]

(1,2,3)

e Tuples

print(k*False)

Q)

a = 10,20,30

b = 40,50,60

e Strings

print(a+b)

x='ha

(10, 20, 30, 40, 50, 60)

print(x*5)

print(b+a)

hahahahaha

(40, 50, 60, 10, 20, 30)

e Strings

print(x*True)

ha

print(x*False)

p="hello'

g="world'

print(p+q)

helloworld

This is called string concatenation.
e®c string concatenation e@es ®€x6d
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NOTE:
Dictionaries and sets cannot be added together.
Dictionaries and sets ®&e®w Dr) DE 6DIWDTD

Dictionaries and sets cannot be multiplied.
Dictionaries and sets @#n 5%@¢ BeoE 6@

Dictionaries and sets cannot be extended.
Dictionaries and sets 2® @ @5®wD
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Special instances of data structures
Bexe ¢ O5® emd

Singleton data structures
B OGO 68D i O5®

e Lists

e Strings

a='b'

print(a)

b

y=[1]

type(a)

print(y)

<class 'str'>

[1]

type(y)

<class 'list'>

e Tuples

a = (1)

print(a)

1

Python does not have a character data
type. A single character is simply a string
with a length of 1.

Python ®n@ed character ¢oio OV®EE
eMBOBD o 6®BE character DS ©y
e300 D 306w 38D string D&

e Dictionaries

type(a)

b={1:'one'}

<class 'int'>

Enclosing with brackets does not create a
tuple.

DOHS O BB today Bde®S tuple
Dt 6:EE6E

print(b)

{1:'one'}

type(b)

<class 'dict'>

b =1,

print(b)

(1,)

e Sets

type(b)

a={1}

<class 'tuple'>

Key factor is availability of more than one

data even if brackets are not available
gD DB O BOHS  e5tOSRBS
60D 6] e DD O&) 5tdSOB
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print(a)

11}

type(a)

<class 'set'>
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Empty data structures
863 e Oz®

e Lists

e Dictionaries

a={} # or a = dict()

x=[] # or x = list()

print(a)

1}

print(x)

L]

type(a)

<class 'dict'>

type(x)

<class 'list'>

e Tuples

e Sets

q = set()

c=() # or c = tuple()

print(q)

set()

print(c)

0

type(q)

<class 'set'>

type(c)

<class 'tuple'>

There is no point of creating an empty tuple
because it is not editable further. Empty
tuple is the only point where we should use

brackets to create a tuple.
OO0 6DntS BHOO &S 6MMTHEIO

& empty tuple z86®3 &8 D B
Tuple 6328688 D0®® 0D DEED DO
e &6 tuple D&

e Strings

x="" # or x = str()

print(x)

type(x)

<class 'str'>

There is no point in creating an empty

string because it is not editable further.
OO0 Dnt BOOO &S 6MHTREID

&3 empty string e3z86@3 gt den e
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Empty sets cannot be created with only
curly brackets since it creates an empty
dictionary.

BeR Dons BB & dictionary Do
@ 0D DdS emE BOHR OB
@0z Empty sets €328 ea®w.
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Formatted output
oy g8o®

Formatted output allows you to control the

way data is displayed.
orDey OB®e B0 e chemn O®
OB eNEMG BOOOD ) 3@e3G.

It's particularly useful for displaying
numbers, strings, and other values in a
specific format. Python offers several ways
to format output.

Do Dexd> maSnd numbers, strings
€509 6D F®HER cH®HB HOHBO De®seesed

5635008 68. Python g8¢® eswel SBBO
2O BBesEE @ 6el.

1. f-strings

An f-string is a string prefixed with 'f' or 'F'.
Here, expressions inside curly braces {} can
be evaluated at runtime.

F-string iy 'f' @3 'F' ®@0 ey &8 string
DD, 6OBE, tsmE DOHS {} DG FeS SIBD
Sersem B8 &red®) @med.

2. format() method

The format() method allows you to insert
values into a string using placeholders,
denoted by curly braces {}.

format() method ®» @B O ©®E
oS {} 8BS cwdy @ placeholders

O OB string DO gmes &rRd
DOBO e eEesd.

name="'John'

age=30

template="{0} is {1} years old."

print(template.format(name, age))

John is 30 years old.

print("{name} is {age} years

old.".format(name="'John', age=30))

John is 30 years old.

value=12.3456

print("Formatted Value:

{:.2f}".format(value))

Formatted Value: 12.35

name="'John'

age=30

print(f"{name} is {age} years

old.")

John is 30 years old.

value=12.3456

3. % Operator
This is an older method which is still used
but less readable than the others. It uses %

symbols as placeholders.
600 HOOF D OB 5N WOGD D
DD e Fnd HE) BEDBO aestmeacs. DG

placeholders 6@t % t306e5 )8 DOB.

name="'John'

print(f"Formatted Value:

age=30

{value:.2f}")

Formatted Value: 12.35
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print("%s is %d years old." %
(name, age))

John is 30 years old.

value = 12.3456

print("Formatted Value: %.2f" %
value)

Formatted Value: 12.35




%s is String format
It inserts the argument as a string. If it is not
a string, it's converted to a string using the

str() function.

B VDG DBOD 6QE FrRES DOB. Do
SO 6068 BV, str() oo NODEES
DD DO s5HOVDWEG 68.

%f is Floating-point format
It inserts the argument as a floating-point
number and allows you to control the

number of decimal places.

D VDG 9B6E® QBBB RO 6
go® DO® g0 £B® BSND BED MDD
DHBO VO g e3@eE.

name = "Ravindu"

value=12.3456

print("My name is %s" % name)

My name is Ravindu

print("Value is %f" % value)

%r is Repr format
It inserts the argument as a string but uses
the repr() function to «create the

representation.

D VDG DSOD 6@ Fd DOD DS
Bozesgne SVegns HBOO repr() oo
0O OE.

Value is 12.345600

print("Value is %.2f" % value)

Value is 12.35

value = "Ravindu\n"

print("Value is %r" % value)

Value is 'Ravindul\n'

%d and %i are Integer formats

It inserts the argument as a decimal integer.
D VB £HO LB 30RO BERES TS
™OEB.

%g is General format
It formats the number as either a floating-
point or in scientific notation, depending

on the value and precision.

DB gOE 6 BODesMDB B SeHBD,
9BeE® OWBBBE 6@ 68 DeHDOD
BB 50RO €30S WO,

value=12.3456

print("Value is %g" % value)

Value is 12.3456

value = 0.000123456

print("Value is %g" % value)

age=27

Value is 0.000123456

print("I am %d years old" % age)

I am 27 years old
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%e is Exponential format
It inserts the argument in scientific

notation.
D Besti®m FomBenS DV e DO8.

value=12.3456

print("Value is %e" % value)

Value is 1.234560e+01
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%s or %r
%d or %i
%f or %g or %e

- for string
- for integers
- for floating point

print(100)

print(1200)

print(200)

print(2500)

100

1200

200

2500

2. Implicit line joining
esagd 638 O BOO

Expressions inside parentheses {},[], ()
and triple quotes """ """, " " can be split
over to more than one physical line without
using backslashes.

6% {},[1,() e """ "™, " " eda e300

Do e oO8® gonwsm \ backslashes
NDDEES 6O 695D 658 DO DED
8 ®EHO EVEs DE BT

X=[112)

print('%5d'%100)

3,4,5]

print('%5d'%1200)

print('%5d'%200)

print("""hello

print('%5d'%2500)

Wor‘ld" nn )

100

1200

200

2500

3. Using semicolons
B5em® e

Line joining
633 O BO®

1. Explicit line joining
Oso® 668 O BH®

We can break lines by using backslash.
Backslash &S 3@ 6 e ®om

This can be represented in the same line as
follows using semicolons to separate
instructions.

6®c, semicolon 8o BB Dw® 6386
o5 B3B8 BOzesEnt mE B

a=2; b=3

print('hello\

world")

These two physical lines logically represent

the following expression.
6®® eI 653E 6w BB 5D LIS
Bdzesgne OB

print('helloworld")
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4. Blank lines
563 638

A logical line that contains only white
spaces (space, tab, new-line-character) is
ignored.

white spaces @ sO59 NOED 633
FHODsIEE BBS 683D

In the standard interactive interpreter, a
blank line terminates a multi-line
statement.

20 ©OHHs  gHODHMGEWEEE 6853

B850  GIeeMnD S eS80 @&
e WORESS (36l tTRED
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Conditional Statements
CIMBEEBOGE HINGD

if

This statement can be used to execute a set
of instructions only if a condition is true.
B8 FOEBDDEE DSy Des BB 5B
co36et ©@®rD HEem SO Bew) 6®®
D5 D) OB

if(condition):
instructions to be executed
when the condition is true.
BIBGEBE 55 B HFHISOm D
G coects

Instructions will be neglected when the

condition is not satisfied.
GOGIOB s e@D» BO cesect
6DE3MINDO @B Beed

x=int(input('give marks : "))

if x>=50:

print('passed’)

print('good"')

print('goodbye’)

Instructions which should be executed
depending on the condition should be
indented in the same level if there is more

than one instruction.

g OGESINOG Dacsm 5B O 5cHBD Frr®m
B g coectl dmwmd &) 508 »H® T
D@ @0060 RIRD DR G

The first instruction without indentation will
mark the end of the structure.

Indentation e=@c5D SO8® ©EE 6D
6380 BBS 6®® w6 FOENNE QRGE
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if else

With this statement we can provide the
computer with two sets of instructions to
be executed when the condition is true &
false

68 DGEBENOEE s B® e®) cd® O
550D BOIDdm Bo @ dBeHDO 6Dl
ce6eel BMEDs 6emn SO®HDBO @NED
CH) 608 DM DD WS BT

if (condition):
instructions to be
executed when the
condition is true
BINBBEEE 55 8D HHH®w
DR @R coecH

else:
instructions to be
executed when the
condition is false
BINBBEEE s 8O HrId®w
DE @ cBegH

The computer will always choose one side

of them and neglect the other.
DO esdDmnwme BEs TGRS D eI
@) DO FEMD 6RO BemdE

x=int(input('give marks : "))

if x>=50:

print('passed')

print('good")

else:

print('failed’)

print('bad"')

print('goodbye!")

The statements of each sector can be

indented in different levels of indent.
D D 60D g 6t 6D 6RO

®00B eewm indent 8@ Bewe ®ow
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Nested if else

Using if else structure inside another if else
structure is known as nesting.

if else Oz5mcs oE Iif else Ox®weE B
BB® nesting eEe HEHOB

This can be used when there are more than

two choices in the conditional statement.
FOGID) DEDG DR FOGSD) 6cMO DN
s508® 50 6®c N8 OB

The checking condition should be broken
into several Boolean conditions to

implement this.

6®B DG BEX) RIS FOGBMIB 0
ARG D5 BBGDO 60 OGS
Bewe @oe

There are two types of nesting.
Nesting db® ecoB

1. ifinif

2. ifinelse

Ex: Let's take a student assessment
program.

x=int(input('give marks : '))
if x>=75:
print('A")
else:
if x>=65:
print('B")
else:
if x>=55:
print('C")
else:
if x>=35:
print('s")
else:
print('F")

print('goodbye!")
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if(condition 1):
statement 1
else:
if(condition 2):
statement 2
else:
if(condition 3):
statement 3
else:
statement 4

Statement 1 is executed when condition 1
is true.

1 O emxedfdn oos d» O 1 d»
SIBENG HIDOD 68

Statement 2 is executed when condition 1
is false and condition 2 is true.

1 O emectn gems Do JO ow 2 O
GINBEERE s D B0 2 D GG
Serom 68

Statement 3 is executed when condition 1
and condition 2 are false and condition 3 is
true.

1 O eSEERn 65 2 OB GISEEE®

geos O» 508 3 O 6mRedn eos O»
DO 3 OD 3IBENG IO 68

Statement 4 is executed when condition 1
condition 2 and condition 3 are false.

1 O eISEEEHB 2 D eIBELEE® 39 3 D
GIBGEEE s OB 5O 4 OB IIGEIEG
§er5em 68
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Ex: Let's take a system login:

un=input('input username : ')

pw=input('input password : ')

if un=="abc':

if pw=="xyz':

print('logged in!")

else:

print('incorrect pw')

else:

print('incorrect un or pw')

if elif else

in python, the traditional nesting of if else
statement is made simple as follows, such
that you can check each condition one after
the other.

Python $)50688 gu® t3e®s ©)8e)Bm if

else @ s &OHE O FOEGENODO 56y
FeHD FOGBIID BB e R0k ®e&
308 5983 DO Bed.

if(condition 1):
if(condition 2):
if(condition 3):
statement 1
else:
statement 2
else:
statement 3
else:
statement 4

Statement 1 is executed when condition1

condition 2 and condition 3 are true.

1 D% cMDEERE 2 DX etIRELE® et 3 D
GINBBERE s O TO 1 DD HIBLID
5wsdm 68

Statement 2 is executed when condition 1
and condition 2 are true and condition 3 is
false.

1 D% IR 659 2 DD GIIBGEELID &3S

D B0 3 D 6mIR6LHBE gems O® JOD
2 D% HIMIGHG HIDOD 65

Statement 3 is executed when condition 1

is true and condition 2 is false.

1 O emReLBn s B 8O &® 2 d»
BINBBEEE s O 8O 3 D IGEIG
5sdm 68

Statement 4 is executed when condition 1

is false. 1 ®» emsiectcn gesms O» 80 4
D% IMBHE FEHIDOw 68
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x=int(input('give marks :'))

if x>=75:

print('A pass')
elif x>=65:

print('B pass')
elif x>=55:

print('C pass')
elif x>=35:

print('S pass')

else:

print('Failed!")

print('goodbye!")

elif conditions are executed if the

immediate previous condition was not true.
6030 D8 PHBHDO GIIBGLHE DB

exBed ®® elif ermSedtic Suisew 68

Statements inside else are executed if all

the previous conditions were not true.
6050 &5t BrE® G6IB6LE 5 66N

8 else RE 8 IBH 5D 6O
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pass statement

pass statement is used to fill an if statement
when there are no instructions to be given
to avoid errors.

if onmEes e 66ERD cosect 6aM®S

80 eci®mnn @d® DEDI®S® E®) pass
ENDD D HEEG.

x=int(input('give marks :'))

if x>=75:

Repetition
[oTolerdn i)

while loop

This structure can be used to repeat
executing the same instruction sequence
while a given condition is true.

8 4t emNeLBnD s dxnemm DnO

geR o6t P Soen SO
CH) 6008 D5HEG DD WER WD

pass

Shorthand if

If you have only one statement to execute
depending on the conditional statement,
you can put it on the same line as the if
statement.

GIMBGERE B &5 Hursw SO®
BEH DN HIGHED SO SO B if
BENEG O® OB Dw® 6336 BBw ®TEG

X=0

while x«<5:
print('hello’)
X=X+1

print('end"')

control variable

while(condition):
statements
increment/decrement

a=10

b=200

if a>b: print("a is bigger")

Shorthand if else

If you have only two statements to execute
depending on the condition, one for if, and
one for else, you can put it all on the same

line as follows.

GIMBGLBE B ©eHdd Hoddw SOO
owem if goegns sem Do oo else
2IIBENEG EH) DD VBB LHII®EN 6EIDED
5P 5O T o SOHE Dw® eBBed
BB ®eHx

a=10

b=200

print("A") if a>b else print("B")
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Condition is examined before looping

starts.
86 Soem OO oédw OO 650
GIBGEEID 35 € ) PEB

Content is executed only if the condition is

true.
BRD® FOGIDOGB B35 DB6E HB 5OD
SFBIVRDG FIdm 68

If the condition is false at the beginning

itself, the content won't be executed.
POBMGEED DD GOGBSMIEG DS
DS DB FERIVODE FEIDOD 66

Repetition ends when the condition

becomes false.
BED® SOGEMOG DDEOOD DS GOD
RO 5558) o583 L38O DEND 68

If the condition doesnt become false

anyway, it will be an infinite loop.cs@®®
BINBBEEE BBDeOS pests 6aB36S DB
D gss OGS SHEOm Oy g

NOTE:
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If the content of a loop is a constant,
number of times that a loop is going to

execute can be only changed by
@BED FERIVODE HnD DBen B, @
FES0m O OO @& GONES WE BNGE,

1. changing the value of the control

variable
eNE® IDEBEE OBHD Gmen B&S

2. changing the condition
GIMDGEEE 6DNES BH® BB

3. changing the increment / decrement
9®E G® 65 s5HE I OnEE OO
OB

Hand Tracing a loop

Manually simulating each iteration of the
loop to understand its behavior and track
variable changes step by step is known as

hand tracing.

@63 20 RODVODEDED DB ®HBHO
6B30t® ®H®D &’ Brdeds BrdO BO@S
60xEE Bdwweenn SBOOO DO @HB &S

gRmoOgne BO® hand tracing 6@t ®tExed.

A trace table can be used for this.
6® esem trace table o 8D B HHGE.

1 number= 3 e | number i outeuT |
h 3

2  PRINT number 5

3 FOR i from1to 3: 1
4 number = number + 5
5 PRINT number

6 PRINT®?" 13

13

18
18

[ LY, BT SV VR, S S VTR [ S I N
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Examples
Difficulty: level 1

A basic countdown loop that decreases a

number from 5 to 1.
2o 5 B0 1 een &) @O» O™
BB BB QL.

count = 5

while count > O:

print(count)

count = count - 1

print("Blast off!")

This loop prints numbers from 5 down to 1,

then exits when count reaches 0.

6®® @56 5 80 1 ) 505 e oS,
5830 count dm» 00 gmn § B0 QBEGS
9dO36dE.

Trace table

Initial values - count=5

rep print(count) | count-=1
1 5 4
2 4 3
3 3 2
4 2 1
5 1 0

Output will be,

5

4

3

2

1

Blast off!
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Difficulty: level 2

A loop that adds user input to a running
total until it reaches or exceeds a target

sum.

QOWD ®D DRODO SO O 6] YRODD
e D» O® DRO®O SOBOD eHEIDEG
D OB QLIHE.

Difficulty: level 3

A loop that generates Fibonacci numbers

until the numbers exceed a given limit.
BoRs) & & B0 9O G®» 6

Fibonacci €302z &5 209 @esce.

limit = 50

ts

20 # target_sum

a, b=29o,1

Cs = @ # current_sum

while a <= limit:

while cs < ts:

print(a, end=" ")

promt = "Enter a number”

a, b=b, a+b

num = int(input(prompt))

CS = CS + num

print(f"Current sum: {cs}")

print("Target reached!")

If the inputs are 5, 7, 10
e 5, 7, 10 &8,

Trace table

Initial values > ts = 20

2>c¢=0
rep | num | cs+=num | print()
1 5 5 Current_sum: 5
2 7 12 Current_sum: 12
3 10 22 Current_sum: 22

The output will be
58en6 s 8O Oy &um.

Current_sum: 5
Current_sum: 12
Current_sum: 22
Target reached!

ictfromabc.com

The Fibonacci sequence is a sequence in
which each number is the sum of the two
preceding ones. The first two numbers are
predefined as 0 and 1.

Fibonacci axpm®c ¢ O O© 6350258 6830
g8 oD 66D Domd On GRPOGS.
568 630@2) 6w 0 589 1 6EEs &HD HHODDG
0 g

Trace table
Initial values - limit = 50
2>a=0
>b=1
rep print(a) a=b b=a+b
1 0 1 1
2 1 1 2
3 1 2 3
4 2 3 5
5 3 5 8
6 5 8 13
7 8 13 21
8 13 21 34
9 21 34 55
10 34 55 89

The output will be

0112358132134
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Difficulty: level 4

A program to check if a word is a palindrome. A palindrome reads the same forwards and
backwards (like "racecar" or "madam"”). The code will compare characters from the start and
end of the word, moving towards the center.

OO»r palindrome D@5 ¢ i st SBHOO Bidesdmxe. palindrome D @8dEO &3

258385650 BEedsies DO axxmdndn ("racecar’ e "madam” &), e DDHEE fOBH6E
&5t gdeNHed B0 6Ben 68650 ®BR DOTS B0 otsBemEB WORB.

word = "racecar" # Input word
is_palindrome = True # Flag to indicate if the word is a palindrome
start = 0
end = len(word) - 1
while start < end:
if word[start] != word[end]: # Compare characters from start and end
is_palindrome = False

brea

k

start += 1 # Move start index forward

end -= 1

# Move end index backward

if is_palind

rome:

print(f"'{word}' is a palindrome.")

else:

print(f"'{word}' is not a palindrome.")

Trace table
Initial values

- is_palindrome = True
>start=0
2> end = len(word)-1=6

rep if word[start] '= word[end] | start+=1 | end-=1
1 - 1 5
2 - 2 4
3 - 3 3
racecar is a palindrome
For a non-palindrome word - “London”
rep if word[start]!=word[end] start+=1 | end-=1

1

is_palindrome=False; break

London is no

ictfromabc.com

t a palindrome
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Difficulty: level 5

A loop that finds and prints all prime numbers up to a specified limit.
B0 B@0E D) Bre® 08w 305 GEIEIEHD NG WOD @LEHH.

limit = 10
num = 2 # Starting from the first prime number

while num <= limit:

is_prime = True

divisor = 2

while divisor <= int(num ** @.5): # Only check up to square root of num

if num % divisor ==

is prime = False

break

divisor += 1

if is_prime:

print(num, end=" ")

num += 1

Trace table
Initial values = limit = 10

= num =
Outer loop Inner loop Outer loop continued
rep | is_prime | divisor | rep if num%divisor==0 divisor+=1 | if is_prime num+=1
print(num)

1 True 2 - - - 2 3
2 True 2 = = = 3 4
3 True 2 1 is_prime = False - - 5
4 True 2 1 = 3 5 6
5 True 2 1 is_prime = False - - 7
6 True 2 1 = 3 7 8
7 True 2 1 is_prime = False - - 9
8 True 2 1 = 3

2 is_prime = False - - 10
9 True 2 1 is_prime = False - - 11

The output willbe 2 3 5 7
8e®»n 2 3 5 7
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range() function

Used to generate a list of integers in a

specific range instantly.
BEOD 50 i D SDE @deSdn
QI®TEO 5e®) HDD OB

Syntax

list(range(8,3,-1))

[8,7,6,5,4]

list(range(8,3,-2))

[8, 6, 4]

list(range(-8))

range(start, stop, step)

[ ]

start (optional): The starting integer of

the sequence. The default is 0.
FRDO6E POB®D &L 505D, 6eOBBEG
0 e8.

stop (required): The stopping integer of
the sequence. The range goes up to (but

does not include) this value.

FROE HOP® P 0DBD. 3G
6®® g®mG ) 9BEG OB (DS grRES
63760).

step (optional): Increment or decrement
between each integer in the sequence. The

defaultis 1.
FRBEedeEes O D BV o Ol SOH®

6®)3 &) HBV®. 65088 +1 68.

can be used in 3 ways.
O WO DD WER BT

range(stop)
range(start, stop)
range(start, stop ,[step])

All arguments should be integers.
520 FOHEDEDE BDEKD Bk GG

Setting step to O gives an error.
9®Em® 0 8 B0 ecimwndd @red

list(range(1, 5, 0))

# Raises ValueError: range() arg 3

# must not be zero

list(range(8))

The value of stop should be greater than
value of start if no step is given or step is

positive.
BuDO gmney Hcdn® 603 8rdO gmen O»
2B OB®D FOEO D) Ot ¢®E D&
B e

The value of stop should be less than value

of start if step value is negative.
BedO amc g H® moOB®nDm g®mnd D)
geN® OB B i @G

NOTE:
Converting range() to Other Sequence

Types in Python
sBos 8 range() 023 anpdm OB®
DRD sHOBDHEGB HOO

Conversion to Tuple

[0, 1, 2, 3, 4, 5, 6, 7]

tuple(range(8))

(0, 1, 2, 3, 4, 5, 6, 7)

list(range(-2,5))

['21 -1) 0: 1 ) 2: 3: 4]

Conversion to Set

set(range(8))

list(range(2,10,2))

{6, 1, 2, 3, 4, 5, 6, 7}

[2, 4, 6, 8]

ictfromabc.com
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for loop

here, a condition depending on a data
sequence is introduced to the control

variable.
688 ©HE® BOESO oo FNPOGD O
5508 6mISEEREE @NGE

included instructions are executed exactly
the number of times equivalent to the
number of elements in the conditional data

sequence.

FEIDOD coect 6Pt S DR
®OEO® RGBS gts ey FRmdedd
DB ®EIDO @1 O BISIES

this loop is better to be used when we
know the amount it should repeat in the

first place.
38O Bk G &0 ®&mD e 80
6®® Oxmwe D) B OEND eescd

for variable in (sequence):
statements

The default increment in for loop is 1
5966 580D 9HEEIed MK 1 ¢

Conditional data sequence can be obtained
by
GIBBLEEE v FXNOB ERI®D Wil BB

using range() function
using a string

using a list

using a tuple

using a dictionary
using a file

ok wNRE

ictfromabc.com

range function

for a in range(0,5,1):

print(a)

AlwWiNMNRLR|IO®

for b in range(5,0,-1):

print(b)
5
4
3
2
1
with strings

for ¢ in 'kurunegala':

print(c)
k
u
r
u
n
e
9
a
I
a
with lists

for x in [1, 2, 3, 4, 5]:

print(x-1, end',")

0,1,2,3,4
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with tuples

for y in (1, 2, 3, 4, 5):

print ('hello')

hello

hello

hello

hello

hello

with dictionaries

Using else statement in for loop
for gentmden Oz e else 8o

If we assign an else statement to a for loop,
because the condition in the for loop is
always true, the else statement will execute
after the loop is finished.

for loop doa £z@D0® s O® RVdS DG
020808 Frs®w D gmo, else gesecess
ecg B0 for loop d» HSEmE gdess §
o3t else e §wiem 68.

for x in range(6):

print(x)

a={'name’:'Ravindu’, 'age':24}

else:

for z in a:

print("Goodbye!")

print(z)

name

age

for z in a.values():

print(z)

ViiplWINIRFR|O®

Goodbye!

Ravindu

24

for z in a.keys():

print(z)
name
age
with files

Using else Statement with while loop
while g8nbwdgn O50c e else B

We can run a block of code once when the
condition of a while loop no longer is true:
while Ox500m 688K DOEOOD DB

6D 5D Fordwm B® sseo else mE
SNGE @RIED WG

file = open("example.txt", "r")

for line in file:

print(line.strip())

ictfromabc.com

i=1
while i<4:

print(i)

i=i+l
else:

print("no longer less than 4")

1
2
3

no longer less than 4
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break statement

This statement is used to stop a repetition
control structure in the middle of its
functioning, depending on whether a

certain condition is fulfilled.

Fmr30m 80 gOnie @S58 6mSestn
B ©cHPD HImOD BIE® OFHOEES
DO E®) 6B BENHWEB GCIEIDD

Without the break statement:

With the break statement:

i=0
while i < 5:
if 1 ==
print("Encountered 3")
print("Terminated...")
break
print(f"Processing {i}")
i=1i+1

print("Loop ended with break")

i=20
while i < 5:
if i ==

print("Encountered 3")

print(f"Processing {i}")

i=1i+1

print("Loop ended without break")

Trace table
Initial values 2> i=0

rep |i i==3 print()

1 0 False Processing 0

2 1 False Processing 1

3 2 False Processing 2

4 3 True Encountered 3
+ Processing 3

5 4 False Processing 4

Processing @

Processing 1

Processing 2

Encountered 3

Processing 3

Processing 4

Loop ended without break

ictfromabc.com

Trace table
Initial values 2> i=0

rep |i i==3 print()

1 0 False Processing 0

2 1 False Processing 1

3 2 False Processing 2

4 3 True Encountered 3
Terminated...

Processing ©
Processing 1
Processing 2
Encountered 3
Terminated...
Loop ended with break
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continue statement.

This statement is used to stop the current
repeating cycle of a loop from somewhere
and restart from the next repeating cycle
depending on whether a condition is

fulfilled.

gebmo®  EHE® D5 gedbmo®
FOBMOD 8 eINBGEBEED O ScH®D
g0, SNHHEBR BOv®dnds  Bo®
Mded 80 Fordm ODO® eH) 60D
BHHEB 6IEHE

Without the continue statement:

With the continue statement:

With continue

i=20
while i < 5:
if i == 3:
print("Skipping 3")
i+=1
continue

print(f"Processing {i}")

i+=1

i=20

print("Loop ended with continue")

while i < 5:

if i ==

print("Encountered 3,

but processing anyway")

print(f"Processing {i}")

i+=1

print("Loop ended without continue")

Trace table
Initial values 2 i=0

rep | i i == 3| print() i +=
1
1 0 | False | Processing0 |1
2 1 | False | Processing1 |2
3 2 | False | Processing?2 |3
4 3 | True | Encountered |4
3, but
processing
anyway +
Processing 3
5 4 | False | Processing4 |5

Processing ©

Processing 1

Processing 2

Encountered 3, but processing anyway
Processing 3

Processing 4

Loop ended without continue

ictfromabc.com

Trace table
Initial values 2> i=0

rep |i [1==3 | print() i+=1

Processing 0 | 1

2 1 | False Processing 1 | 2
3 2 | False Processing 2 | 3
4 3 | True Skipping 3 4
5 4 | False Processing4 | 5

Processing ©

Processing 1

Processing 2

Skipping 3

Processing 4

Loop ended with continue
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NOTE:

In a while loop, the control variable (i) must
be updated before using continue, or the
loop will run indefinitely.

while @se®, continue 98 S¥OO ee30

&Q® 8056 (1) 8OWEen® HDDIBD®
DE GG, DNOEND  @BE 6D
Fersem 68.

This happens because the continue
statement skips the rest of the current
iteration, including the code where the
variable would typically be incremented or

decremented.

6@ B DS DOEBEE OB ENBIWBGHRS
8 ®O6® 6% gf) DOD WG HrdD,
OB 50OV NEE 9B 6w 0L
8B8rd@ continue sZmime &S @® ®HB®
RO,

Incorrect Placement of Increment
Increment D& OOE SMne BHO

Nested Loops
DD DE Do sOS® 5Ebomddn O5m

The inner loop will be executed one time

for each iteration of the outer loop.

NBO 3EwOEn Ot HEIOm O €z®
SOENODO® /) Do) EBBDO
2380BOEN NG BB 5O 6OBE 86D

x=5

for i in range(@, x):

for j in range(@, i+l1):

print("*",end="")

print("\r")
*
k 3k
%k k%
%k k k
k %k %k k%
rows = 5

for i in range(1, rows + 1):

for j in range(rows - i):

pr‘int(" Il, end=llll)

i=20
while i < 5:
if i ==
continue

print(f"Processing {i}")

for k in range(2 * i - 1):

i+=1 # This line is skipped

print(ll*l', end=llll)

Correct Placement to Avoid Infinite

Loop
6DOE® QBB DED) BTHO Bcm BOOE
Sy B68

print()

for i in range(rows - 1, 0, -1):

for j in range(rows - 1i):

pr‘int(" Il) end="")

for k in range(2 * i - 1):

pr‘int("*", end="")

print()

i=20
while i < 5:
if i ==
i+=1

# Increment before continue

continue

print(f"Processing {i}")

i+=1

ictfromabc.com

*
* k%
ok kK k
ok kKKK
* % K K K ok ok ok
ok kKKK
ok kK k
* k%

*
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Examples Difficulty: level 2

Difficulty: level 1 A loop that finds and prints all divisors of a

given number.
8 ot 0RO eRecw BOE® a®mGES

A loop that calculates the sum of all digits EENBIBOD BEBIB DOD QEEE.

in a given integer.
& ez 308N 630500 Brgd 9D
DD ®HDG OB QLIE.

num = 10

divisors = []

number = 12345

sum_of_digits = ©

for i in range(1, num + 1):

if num % i == 0:

for digit in str(number):

divisors.append(i)

sum_of digits += int(digit)

print(f"Divisors of {num}:",

print(f"The sum of digits in

divisors)

{number} is {sum of digits}")

Trace table

Initial values = number = 12345
- sum_of _digits = 0

Trace table

Initial values 2 num = 10
- divisors =[]

range(1,num+1) = [1,2,3,4,5,6,7,8,9,10]

rep |i if num%i==0 | divisors
str(number) = '12345' 1 1 True 1]

2 2 True [1,2]
rep | digit | sum_of_digits+=int(digit) 3 3 False [1.2]
1 1 1 4 4 False [1,2]
2 2' 3 5 5 True [1,2,5]
3 '3 6 6 6 False [1,2,5]
4 '4' 10 7 7 False [1,2,5]
5 '5' 15 8 8 False [1,2,5]

9 9 False [1,2,5]
The sum of digits in 12345 is 15 10 |10 True [1,2,5,10]
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[1, 2, 5, 10]

110



Difficulty: level 3

A loop that counts the number of vowels in a given string
8 08 50D 300 B0 ®END BBEG DO® L

text = "Hi! How are you?"

vowel count

0

vowels = {'a

)

e

B

1,

(o)

)

u

J

for char in text:

# Check if the character is a vowel

if char in vowels:

vowel count += 1

print("Number of vowels:", vowel count)

Trace table

Initial values = vowel count = 0

rep char if char in vowels vowel_count+=1
1 H False -
2 i True 1
3 ! False -
4 " False -
5 H False -
6 o] True 2
7 w False -
8 . False -
9 a True 3
10 r False -
11 e True 4
12 . False -
13 y False -
14 o] True 5
15 u True 6
16 ? False -

Number of vowels:

ictfromabc.com

6
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Difficulty: level 4

A loop that counts how often each character appears in a string, ignoring spaces.
BeSozes 6D HVBE D O FRODBMG DBROD® NSO NOnE Bt 68 il ®ENDG
DOD @IBE.

text = "hello world"
count = {}

for char in text:

if char !=

if char in count:

count[char] += 1

else:

count[char] =1

print("Character frequencies:", count)

Trace table

rep | char | if char I="" if char in count | count[char]+=1 count[char]=1
1 'h' True False - {'h":1}
2 |e| True False - {Ihl:1,lel:1}
3 | True False - {'h"1,'e"1,'1"1}
4 | True True {'h"1,'e"1,'"2} -
5 'o' | True False - {'h"1,'e"1,'"2,'0"1}
6 " False
7 |'w' | True False - {'h"1,'e"1,'1"2,'0"1",'w"1}
'h:1,'e":1,'1"2,'0"2,
8 ‘o' True True { © °
'w':1}
'h':1,'e"1,'1"2, '0":2,'W"1,
9 r' True False - { ¢ oW
1}
. {h1,'e"1,'"3,
10 |l True True '0":2,'w"1,'r:1} i
. {'h"1,'e"1,'1"3,'0":2,'wW":1,r
11 |'d True False “1'd"1)

Character frequencies: {'h': 1, 'e': 1, '1': 3, '0o': 2, 'w': 1, 'r': 1,
'd': 1}

112

ictfromabc.com



Difficulty: level 5

Nested loops for element-wise addition of two matrices.
DES e GOBD gxd Dy BHOO e § e @.

matrixl = [

[1) 2) 3])

[4) 5.’ 6])

[7, 8, 9]

]

matrix2 = [

[9) 8) 7])

[6, 5, 4],

[3, 2, 1]

result = [[GJ 9, 0], [9: 9, 0], [91 9, e]]

for i in range(len(matrix1)):

for j in range(len(matrix1[0])):

result[i][]j] =

matrix1[i][j] + matrix2[i][7]

for row in result:

print(row)

Trace table
range(len(matrix1)) = [0,1,2]

range(len(matrix1[0])) = [0,1,2]

Outer loop Inner loop
rep i rep J result[i][j] = matrix1[i][j] + matrix2[i][j]
1 0 1 0 [[10, 0,01, [0, 0, 0], [0, O, O]]
2 1 [[10, 10, 0], [0, O, 0], [0, O, 011
3 2 [[10, 10,10], [0, O, 0], [0, O, 01]
2 1 1 0 [[10, 10,10], [10, O, O], [0, O, O]]
2 1 [[10, 10,10], [10, 10, 0], [0, O, 01]
3 2 [[10, 10,10], [10, 10, 10], [0, O, 01
3 2 1 0 [[10, 10,10], [10, 10, 10], [10, O, O]]
2 1 [[10, 10,10], [10, 10, 10], [10, 10, O]]
3 2 [[10, 10,10], [10, 10, 10], [10, 10, 10]]

[10, 10,10]
[10, 10,10]
[10, 10,10]

ictfromabc.com
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List comprehension

List comprehension is a concise way to
create lists based on existing lists or other
iterable objects.

List comprehension g ©0&8» @iBe3n 653
OB PMOVE®G BE B Ot O
5B @Bl 52860 tomBsn PHBGS.

Syntax

Creating a list of products for each pair
of elements from two lists.

@B scom O D FOGED BEE SCH)
O M BSOS Sté@ngns S8.

listl = [1, 2, 3]

list2 = [4, 5]

products = [x * y for x in listl

for y in 1list2]

[exp. for item in iterable if cond.]

Examples.

Square each number in a list.
QB3 OD 8520 30RO D BBO.

print(products)

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

squares = [i ** 2 for i in nums]

print(squares)

[1, 4, 9, 16, 25]

This iterates over nums, calculates i ** 2
for each i, and appends the result to
squares

6®c nums ®m g3dMBbD™E 68, O O i
se® 1 ** 2 egone 0 58Dt squares
8 a0 Do »OE.

Square each even number in a given

range.
& oS stessm ) D @006 3050 B®
DO8B.

S = [i**2 for i in range(1,11) if

i%2==20]

print(sS)

[4, 16, 36, 64, 100]

Here, if num % 2 == © adds a condition

to only square even numbers.
6®8, if num % 2 == 0 BBS 9d0ed 30X
50# OV® BHOO eBELEIHBE D WOE.

ictfromabc.com

[4, 5, 8, 10, 12, 15]

Each x from 1ist1 is paired with each y

from 1ist2, resulting in the following pairs:
listl & s ©z® x Dow® list2 & 8
©z® y don o0md gre d» g, 8
B0 6@ SHD HOR @IGR:

1 with 4, 1 with 5
2 with 4, 2 with 5
3 with 4, 3 with 5

In the list comprehension, x * 'y is the
expression being evaluated.

List comprehension ¢, x * y 65 gte®B3®0
OB 6O LHMGIREB.

For each pair (x, y), x * y calculates their
product and adds it to the products list.
(x, y) O35 O (o e, X * y 0SS
REVDG DG DO @BESRO0 Dy wOB.

1*4=4
1*5=25
2 ¥4 =238
2 *5 =10
3*4 =12
3*%5=15

So, products = [4, 5, 8, 10, 12, 15]
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Functions

G

A block of organized and reusable code
that performs a single, related action is
known as a function.

D BeOn boen BeSO® em) Do)

DO® 350D €5 DO DD DE
D B GO HHGEE 6@ BiESGS.

Functions can be used when we need to do

the same task repeatedly in a program.
DOERHES DE DO NGB HOD HOD
3¢, BVOO ged DO G D) DR B .

It avoids the difficulty of writing the same

segment of code again and again.
D@ e D b  [3De®
B OtMDEHS BDreB® sem) ¢esmd 68

It saves time and prevents errors.
D IRG 98D ®O® o e6eim gd® OB

There are pre-defined functions and

functions defined by us.

630 gbd ewd® @ & SO8® god s
BB, gdms dOE & gbd o) eSO
508 508

A function only runs when it is called.
Boos S dSexs Do el DO
eSOE0.

Even a which is function defined by us in a

program only runs when it is called.

a8 D8 OrRedn®n G SHODDE DO
@C BoOD 58 Hrsewm Oxes i @ik
80 e080.
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NOTE:
parameters vs arguments

The terms "parameters” and "arguments"
are often used interchangeably but they do
have different meanings in a function.

parameters & arguments G®» &g ecw
6@em) D) DEE ®O&Gr OBE DD
8O TN e 5&dm 6508 SO8.

Parameters are the variables that are
defined when creating the original
function.

Parameters e & gbdermde®8 G RO
F®ER lem® IO BEem SHEMG DO®
BO@BGBSG.

They act as placeholders waiting for the
"input" to the function.

Fon eonns redw e placeholders
Dot 6@ ®E6A.

Arguments are the actual values or that are
passed into a function when it is called.

Arguments 6g Boon wied» 80 & 50
BOBE) 3B FBHRC.

They act as assigned values for the
parameters of a function at an instance.

e D O gdsNedE parameters
EE®) QRIS TS FOBSCS.
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User defined functions
odBome 588 ghdemd» e Bo

keyword def is used to define functions.
o abdcD®0 def w» Beosen Do
OB

def FunctionName(parameters):
statements
return value
FuntionName(Arguments)

Arguments
l big()
1000 — a if(a>b) a —T> 1000
g —> b else b
T‘ "|‘
parameters return value

Variables defined related with a function

are known as parameters.
Boomd gD gbdemdmn DO@BGS
N8BS 6@ ®TESGE

We can add any number of parameters for
a function. Parameters are used to pass

values as input to a function.

B0 OISR Dozo®  5@HEneE
QEG ®tm HEWO D 6L BB
QHE® e3Eem) SNBSS B OB

Functions are called by using the function

name followed by parenthesis.
Bonm DO o DGO &ed) 66ec® DOWB
BOERGES BED Diedy B

A function can return data as a result.
Boos @8 55O 6@t e return ewmed.

User defined functions can be of 4 types.
OB G B8 gbhderdn ® &G 48

With parameters with return
Without parameters without return
Without parameters with return
With parameters without retur

Hwn =
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1. Functions with parameters and return
BO0B8S 05 SONHBD gHnS s G

def big(x,y):

if x>y:

return x

else:

return y

print(big(5,10))

10

2. Functions with no parameters and no

return
8NOB8S ©® SONHOD gOrs S B

def logo():

print('******************')

print('****ictfromabc****")

print('******************')

logo ()

3k %k 3k 3k 3k 3k >k 3k 3k >k %k >k 3k %k %k %k k k

***k%§ ctfromabc****

3k %k 3k 3k 3k 3k >k 3k 3k >k %k >k 3k 3k >k %k k k

3. Functions with no parameters but

with return
8088 98 YD ONOOD FORS s
(Clo)

def greet():

greeting = "Hello World"

return greeting

print(greet())

4. Functions with parameters but

without return
888 gt DD HONOO® FOGES TS
Go

def greet(name):

print("Hello ", name)

greet("John")
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Arbitrary Arguments, *args

When we don’t know how many arguments
will be passed into the function, we add
an * before the parameter name in the
function definition.

BooD EO arguments 6ms®8n @#n
DG DOBESEB emexen SO

parameters @8%ece * @mgn 8 wOB.

def addone(*parameter):

for 1 in parameter:

Keyword arguments
o, OHBBS

These can be used to pass values

specifically to a parameter.
6@ 50D sOHBBG®O G®EE @IED t5EH)
6®® PO DM OB

For this, the user must have a clear

understanding about the function
6® eeH SOBEDED Hmed b
ORDBND e3ED GFEHED DB RO

print(i+l)

def total(a, b=100, c=200):

print(a+b+c)

addone(1, False, 3.14, True)

2

total(100)

1

400

4.140000000000001

2

total(100, 200)

Default parameter values
008 588 gurs

Default values for one or several
parameters of the function can be

assigned.
Boom oMhISs Db 6 B&SEDO
200D F®GEE @) En ®IBG

Those values will be automatically used if
any other values for them are not manually

given.
3NBESS LEem) HBBED F®EE @RI 6MES
80 DO g®mns 30nognd NS H® Beed

500

total(100, 200, 300)

600

In the above example, arguments are in the

exact order of the parameters.
SOl Co®OBER &

FuBEedO® arguments ¢ s98).

MNBEOE

If we want to skip a particular parameter
when passing arguments, it can be done as
follows.

Arguments @@> 8688 B sGBHGEE BO®
®OB®O FO®S B, DB 5D BDE WG BDTEE.

def town(x, y='Kurunegala'):

total(a=200, c=400)

print(x, 'is from', y)

700

town('Ravindu")

total(b=300, a=100)

Ravindu is from Kurunegala

600

town('Tharindu', 'Colombo')

total(500,400)

Tharindu is from Colombo

1100

ictfromabc.com
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Parameter passing methods

1. Passing by Value

When a function receives a copy of the
argument’s value, changes made to the
parameter inside the function do not affect
the original argument outside the function.

BoemO argument dewd gmed BOsH
QRey 0, Goo nE o sMBBBO g
20 @ D58 GHoens B0®» @

argument d0 RENBES 2.

2. Passing by Reference

When a function receives a reference (or
address) to the original object, changes
made to the parameter inside the function
affect the original argument outside the

function.

B0 @3 O8nd 0® 6mPDD (653
BB»eD) redm O, oo oG s
NBEEO B O® @ ORI HHEHS

80> 3 argument d0 R@HE.

Whether changes to the object inside the
function affect the original object depends
on whether the object is mutable or

immutable.
Boo e 083560 Oxntind® {F DD
REenSese GX® O O8RS OeSnd

mutable & immutable g @S ®mcs.

Mutable Objects (Ex. lists, dictionaries):

Here, the memory address of the object is

passed to the function.
6®BE De3ned O BBHB BDEO O
QoeR.

This means changes made to the object
inside the function will affect the original
object outside the function.

@8 gemel wOBES B DE s DSDO

20D Ec OB Goenxw BOm B
D3O REenm RVOA.

ictfromabc.com

Immutable Objects (Ex. integers,
strings, tuples):

A copy of the original object is passed to
the function.
@ O5ned BOsmw BDHGO (3DX) @I6.

Therefore, any changes made to the object
inside the function will not affect the
original object.

DK, BDE DEE OEdD wd» @ SBde
6O®D B D3DD DELNBES MTD.

Passing Mutable Object (List)

def modify list(lst):

1st.append(4)

my list = [1, 2, 3]

modify list(my list)

print("Modified list:", my_list)

Modified list: [1, 2, 3, 4]

Passing Immutable Object (Integer)

def modify_number(num):

num += 1

my_num = 5

modify number(my_num)

print("Original number:", my_num)

Original number: 5
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Recursive functions
POt B

In programming, a recursive function is a
function that calls itself inside itself to solve

a problem.
Boos o DO Hn® Died) @O0 Sesem
BV®ed B mdbdm B 6@t ®tExed.

Here, a conditional statement is used to

break recurrence.
6RABE HEbWOEB BHEDE BO® e
MHBD 5®EE DD OB

It's called the base condition.
D5 OB 6Lt HBs ®iEed.

def factorial(n):

if n==1:

return 1

else:

return n*factorial(n-1)

print(factorial(5))

120

Function Call | Explanation Result

factorial(5) S5xfactorial(4) | ?

factorial(4) 4xfactorial(3) | ?

factorial(3) 3xfactorial(2) |?

factorial(2) 2xfactorial(1) | ?

factorial(1) return 1 1

factorial(2) 2xfactorial(1) | 2

factorial(3) 3xfactorial(2) | 6

factorial(4) 4xfactorial(3) | 24

factorial(5) 5xfactorial(4) 120

ictfromabc.com

To calculate factorial(5), we need to
calculate 5xfactorial(4), so we look at the
next row to see what factorial(4) is.

factorial(5) ene)®e®® esem factorial(4)

BB e, BB factorial(4) m@estd
GENEIOD (GE.

factorial(4) is 4xfactorial(3), so we look at
the next row to see what factorial(3) is.
factorial(4) ene)®@e®® esem factorial(3)

BB e, OB factorial(3) w@estd
GENEIOD (GE.

We continue this pattern until we reach
factorial(1), which is our base case and
simply returns 1.

6®® 6M® factorial(1) &) ®®S ®E @M.
DO DOBS B8O et 1 Qred.

Then we can work our way back up,
multiplying the numbers together to get

the result of 120.
B0 O epesedesd HI®m 60T BnE

505 ®MBDR Bewd120 epts BERO
QRY®D BT.

NOTE:

A recursive function is like a magical mirror
that can reflect itself. Imagine you have a
series of mirrors, each reflecting the image

of the previous one.

OB Foos o D SHOHDDEG DS
BT 9BEeNBV® wrlesrd DeBG. O 5d
ebesgn B@d eeeetd Boss®, & e5z@ Dwes®
650 Gzesedd Gzess BERE OB,
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Demontration
028 B0HDD H@EHES StwiED B

5
|

!

def factorial(n):

if n == 1:

return 1

else: 4
return n *|factorial(n-1)

(4 x 3 x2x1)

2
J

factorial(n-1)

(
K»(3><2x1) *w

// factorial(n-1)

K-P(le) “\

1
/ factorial(n-1)

\\.%T return 1

Another recursive function example that
reverses a string

oS0 oy H00® ML BooDO
ECOOSNEES

def reverse_string(s):

# Base case: If the string is empty or has one character, return it
if len(s) <= 1:

return s
# Reverse the rest of the string and append the first character
return reverse string(s[1:]) + s[9]

result = reverse string("hello")
print(f"Reversed string: {result}")

Reversed string: olleh

120
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NOTE:

Global variables vs Local variables
e®@IBn OB &3 SNBn 8Os

Variables which are created inside a
function are known as local variables.

They can only be called inside the function.
Boos e SO DO OB

BNBn BDEs 6@t ®HiERES. F) edn
®een DO G E B0 B4,

They get destroyed when the function

finishes executing.
Boo §5emd gdenmed J9) Ommecns
O 9OD ;.

x=100

def function2(y):

Xx=10

X=X+Y

print(x)

function2(50)

60

print(x)

150

def functionl():

z=50

print(z)

We can even use the same identifier names
for local variables and global variables.
Python will not be confused.

ESNBn BOES 5 6@I[G DOES e D®
o 50 O R ®S o DB Python
e300 58 6168

functionl()

Xx=100

42

def function2(y):

print(z)

global x

error

X = X+y

Variables which are created normally as we
always did in the main program are known
as global variables.

B OREBO®HD DR NEHDB  FRMOGHBS
BN DS mIB[H TOES 6@
®EOE.

They can be called anywhere in the
program, inside or out of a function.

F) Gons e 6598 BHos DE 6MED)
Bee0®es D0E® S 80 edo
WD,

They retain their value until the program is
running.

Bees0®m® S Doenn 6®8) Foned
8®OGE OCD) SOBNGDS.

ictfromabc.com

print(x)

function2(50)

150

To address global scope variables from
inside a function, the global keyword is
used before a variable name.

B e 80 6mIR0 D@5 60 5edrm H®
eseHE) ODEs MOEO 98dewns global
BROTBEE D OB.
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2021- 42
What will be the result when the following

Python code is executed?
5o sS85 G SO g SO
QTeR® BB DOE?

2020 - 38
What would be the output when the

following Python code is executed?
s o858 e SO »g SO
QTeR® B3BeIDG OB

X =1

def myfunc(p, q):
global x
P, 9=q, p
X =X+p

myfunc(x, 3)

print(x)

X = 10

def myfun(a):
global x
a=Xx+a
X = 30
return a

print(myfun(x))

Explanation

Here, the global variable x has been
declared as global within the function.
6OBE X eWiBn BOEsn HG DG 6®IDG
BEE IM® WO &T.

This means, x can be modified inside the
function, affecting the original value of x.
6®Bs gemel DFes, X & B gmvn D3
DOBS BB DEE X 6ONES WG WD OB,

When myfun is called, the same x variable
has been passed as the parameter, which
sets the value of a to 10.

myfun &w®z) 80, D8 x BDE@SEO® SN
6R BB EO @) 6 gd DG a & £®G
10 6@t t52esdd.

Inside the function, a is updated by adding
the current value of a and x, and then
assigning the result back to a.

Boo 8, ©® X 8 O30 gurs Do
BOe®SS 5630 BOEB D a 60D HGE®
BHe®® a (ODB® DOH ERE.

x is also set to 30 which changes the
original value from 10 to 30.

X & 30 6Et ey QR® gmd DOBS O
ead g®xn 10 80 30 e 6dmned 68.

Finally, a is returned and printed.
gOe® D®ERS, a LOOBBGB O GEHo
DOH Qed.

ictfromabc.com

Explanation
This question also has the same approach

as the previous one.
6®® gBREde 6650 §edmnd 8w
8368®EE oD,

When myfunc is called, parameter p is
assigned the value of the global variable x,
and parameter q is assigned 3.

myfunc g®z 8O, p BOBSBGO 6@®BG
BDEsG d® X 8 gmc ¢, q sMdBrd 3 ¢
ee® Ox) QIed.

Within the function, the values of p and q
are swapped, makingp = 3andq = 1.

Boo 8, p = 3o g = 1 290 o5
DOBSS p &5 q B g®ES BDB®IGT WO @RE.

After that, the value of global variable x is
updated by adding the current values of x
and p, and then assigning the result which
is 4 back to x.

@%) 8563, X &5 p & DDOS B Dy BO,
X5ty BORB DD 4 X 60D HOD PGE®
BBe®S xR DOEs O® X & gOG
OTNB[® DOH) @o6Rd.

Since, x is declared as global at the start of
the function, the original value of x is
changed from 1 to 4.

B 086l X 6mIBB B3XNEDS LI®
DO S D, X 8 B g®n 1 8O 4 een
6dx»es 6d.

Therefore, print(x) prints 4.
BB print(x) @8BS 4 Gcone 6wed.
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Number conversion functions
30223 s8HOVHD GO

can be used to convert a given base 10

number into the specific base.
10 859860 e50R%OD 6DNS HHdD eNEEO
VMG BOO em) 98 OB

These functions return a string with a prefix
of the specific base as the output.

6®® H® D@ BB 6RE SR NE6ME
Ce3es®EE 8D string Hme @6

If used with prefixes, the same functions
can be used to convert a number
represented by any specific base into its

own kind.

Cots®S 650® $HD) WOHSeS HB 600 &HD
6O BDwE® NEED oW DO e’
60D BOD) GO LX) O WE BT

bin() function

converts into binary.
EDBG 50D eeE0 SHOVDHG OB

hex() function

converts into hexadecimal.
&8 e®OG 50RB) B0 SHOVD®E OB

hex(50)

'ox32"

hex(0b110010)

'Ox32"

hex(0062)

'ox32"

int() function
can be wused to convert a number
represented by any other base into a base

10 number.
DN BDWz® eNeEm o0 10 eesd
sV DHE BOO e NSO OB

bin(50)

'obl10010'

bin(0062)

'obl10010'

bin(0x32)

'obl10010'

oct() function

converts into octal.
SEBOBG 303 eEE0 OOBDHEG OB

oct(50)

'0062"

oct(0b110010)

'0062’'

oct(0x32)

'0062’'

ictfromabc.com

int(eb110010)
50

int(0062)

50

int(ex32)

50

prefixes

coesb®

ob - binary
(5]0] - octal
ox - hexadecimal
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Commonly used built-in functions sum() function
RuEd ndon O» built-in o
Used to add numeric data in lists tuples or

type() function dictionaries.
This function is used to determine the data lists, tuples e dictionaries @ €50 Hwe
type of a variable or a data structure. BO® e3c®) D) OB

BOEBGD 68 e 5D o DV®®G

BENEEO teH) D) OB Do not work with non-numeric data.

SFoBB 6aMOH e BO® F3) 6mMWOB

a=1
b=3.14 x=[10,20,30,40,50]
c = True sum(x)
d = 'hello' 150
e = [10, 20, 30]
f = 40, 50, 60 y=(10,20,30,40,50)
g = {'age':25, 'name':'rav’'} sum(y)
150
type(a)
<class 'int'> z={1:10,2:20,3:30,4:40,5:50}
sum(z)
type(b) 15

<class 'float'>

sum(z.values())
type(c) 150
<class 'bool'>

sum(z.keys())
type(d) 15
<class 'str'>

sum() function with start value

Defines an initial value to sum up the total.
Do) BBOO OB DTWOD @GS

type(e)
<class 'list'>

type(f) x=[10,20,30,40,50]

<class 'tuple’> sum(x, start=100)
250

type(g)

<class 'dict'>

divmod() function

divmod(a,b) returns a//b and a%b
divmod(a,b) ®&x5 a//b &® a%b @@ed

divmod(7,3)
(2, 1)

124
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abs() function

gives the absolute value of a number
500w ®eNomE @GS

abs(5)

5

pow() function - two arguments

pow(X,y) returns x**y
pow(x,y) @85 x**y @@ed

abs(-5)

pow(10,-2)

5

.01

min() and max()
Returns the smallest and the largest item in

a data structure or a given set of data.
e OxmnD 63 & ars e SFWnm e
;e300 5 gd® £®G FBORNG OB

Do not work with different data types.
6OHS D OH® BO® ) WO

type 1:
function(sequence)

pow(25,1/2)

5.0

pow() function - three arguments
pow(Xx,Yy,z) returns x**y%z
pow (X, Y, z) @& x**y%z @@es

pow(2,3,3)

2

x=[10,20,30,40,50]

min(x)

10

y=(10,20,30,40,50)

max(y)

50

help() function

provides help about any keyword in python
Python & ®»z® fowncos eBRSD ccd
o) 68

id() function

displays the memory identity of an object.
BO@SD flo®) O FOMBEE HEIMH®TDED
BB®6 55508

k="kurunegala'

a=5

max (k)

b=3

u

c=2

d=b+c

z={1:10,2:20,3:30,4:40,5:50}

e=5.0

min(z)

f=-5

1

type 2:
function(argl, arg2,... argN)

id(a); id(b); id(c)

id(d); id(e); id(f)

max(10,50,30,25,65)

65

ictfromabc.com

id() ofa, b, c, e, faredifferent
a, b, ¢, e, fed id() ee@» 68

id() of aand d is the same
aandde® id() &®®» 68
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math Module in python

Use help() function to learn more about

the math module
math e@8EEs @i Olgd @6®m ®TBBO
help() &on 05 DOBD

NOTE:

Modules

Usually, a module is a collection of
functions which belong to the same
category

Module &% cx do® OV®ED &GS &
BBk DwdDS

NOTE
An easy method to call functions in a
module is as follows.

Module da& nE sO&® GooS DedO
BEX 558 POGD SHD sOE 68

f = math.floor

£(3.14)

3

import math

When using external modules, we must
import them into our program at the

beginning of the code.
0BG e@BDre D) oD 8O, e

POBHEBE® 3@ DifesOn»0 F0) import
DE AR

math.sqrt() function

Gives the square root of any number
D9z® 50050 OV®RRE EIGE

hash() function

Returns the integer value of an object.
0 D8O BV GG 66550

Hash value may be the same even if the

data types are different.
coo DB® D5 O Bi amns @ B
BT

This function is used to compare whether

two values are the same.
FBGER 6D @D £rld B BO® sEH)
6® NN OB

a,b,c,d=1,1.0,True, -1

hash(a); hash(b); hash(c); hash(d)

111 -1

import math

math.sqrt(5)

2.23606797749979

math.floor() function

len()function

Returns the number of items of a container
e O5GD sOS® e @ 653D

a="'Kurunegala'

b=[10,20,30,40]

math.floor(1.5)

c=(40,50,60)

1

d={'a':24,'b':22}

math.floor(-1.5)

-2

len(a)

ictfromabc.com

10

len(b)

4

len(c)

3

len(d)

2
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chr() function

Returns the UNICODE character of a given
integer

ee® e 5Danm UNICODE gxiewdn @@ded

chr(65)

|Al

chr(97)

a

Methods

Methods are also functions which are

always called on an object.
520808 D3ndn @ §OI®w DOD® HD
6®c.

object.method(arguments)

Methods can alter the object on which it is
called, but functions normally get input, do

something and return an output only.
6®5) OB DB DESHDD 6HEHIBD 6D»eIHB
Bemo® g0 @5 B BeOR6E D
@Mem® FTND e 8 GuDRED OB
58 @HB® B

list.append() method
used to add new elements to the end of a
list.

list ®w g®d g gdnd Dy OO em)
NS OB

list.insert() method
used to insert data before a specific index

of an existing list
B5O8® D BHOD @10 DD 650 D
eeED BOO Bew) O OB

list.pop() method
dictionary.pop() method

used to remove data in a specific index of a
list and return its value.

list DD OB BEOD D BGED 9O
DO 6OHTDD 6e35DB0 B OB
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list.extend() method

Used to extend an existing list with the
elements from any other type of sequence
(list,tuple,string).

sO8® DD don O sequence DSBS
gO6d 6m» EVes BO® eH) D) OB

list.copy() method
dictionary.copy() method
set.copy() method

Copies one data structure into another

variable.
6O®® DDEsD DEO o OFHGED DD
8088 OGS

list.remove() method

set.remove() method

Used to remove the first coming specific
element from a list or a set.

list D 6693 set Dow 5D5» GBS GO
BEDD e 995 SO 5e®) NS OB

list.count() method
string.count() method
tuple.count() method

Number of times that an element is in a
sequence (list or a string)

©® gdEdn sequence D PR SOE®
O ®E» cPRBS 65D

list.clear() method
dictionary.clear() method
set.clear() method

clears all the elements form a list/dict
list/dict D&} 8o 4dnd 9ds OB
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list.index() method
string.index() method
tuple.index() method

Displays the index of the first coming
required element in a sequence.

sequence Do FOGIDOD DG
568D w@d® index dwm 653D,

list.sort() method
Used with lists to sort the elements in
ascending order by default.

g00d pedingy B88edrd b SBBHBO lists
0® D OB

list.reverse() method
Used with lists to reverse the order of the
elements in the list.

List Dow a4cd gdrd D 4xB8eDE &8
O8O0 D) 68

dictionary.keys() method
Used with dictionaries to return a list of all
the keys in the dictionary.

Dictionary dom» 8 8BoE® ©Roe
QeBe3d sty @R EBO NS 68

dictionary.values() method
Used with dictionaries to return a list of all
the values in the dictionary.

Dictionary ®on o8 8xe® oon
QrB3dn ety @R EBO N8 68
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dictionary.get() method
Is used with a dictionary to retrieve the

value for a specified key.
BHOD 6RO BEH) GG @RI @ISO .
DS 85O® O 68

dictionary.objects() method

Used with dictionaries to return a list of
dictionary's key-value tuple pairs.
Dictionary dmm oode-g®c tuple goe list
DS epesey @IBTD® e3em) MDD 68

dictionary.popitem() method

Used to remove and return the last key-
value pair from the dictionary.

dictionary o8 gdessS adt-gm GEORM
9D 0 &esey @R BBO 8)Dm) wOE.

other:

dictionary.fromkeys() method
dictionary.update() method
dictionary.setdefault() method

string.find() method
displays the lowest available starting index
of a sub string in a main string.

String 9o e 6tNeE®E  sub string
Dow gt gd® eOBmwm 5@Dco DD @GS
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Error handling with try: except:
try: except: @085 eci® HE®»6

The try and except statements are used
to handle exceptions, which are errors that

occur during the execution of a program.
D153 69 DifdesDH® §rInem HeB8
8 O ecis ®BodR0 try &® except
3G O OB QIeR.

Syntax

try:
risky code

except ExceptionType:
handle_exception

try block:

Contains the code that might raise an
exception. If an error occurs within this
block, Python immediately stops execution
here and jumps to the corresponding

except block.

B8e8mEE O DG Bt 6WDE Gilo® 68.
c®® Vo@D D G GCIBHD gt DM,
580 DonN® 608 HEHSOD SO HODMN
gxoEes except De@w D 60D 8% @TeR.

except block:

Catches and handles the specified
exception. If the type of exception matches
ExceptionType, the code in this block

executes.

BeDe Os8edmn gR@e®m®  ®Edtda.
o556l Obme ExceptionType &0
®cEeS »HB, 608 N6l oIS DG
§er5em 68.
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Example

try:

num = int(input("Enter a

number: "))

result = 10 / num

print("Result:", result)

except ValueError:

print("Error: You must enter

an integer.")

except ZeroDivisionError:

print("Error: Cannot divide by

zero.")

If the user inputs a non-integer value, a
ValueError occurs, and the first except
block handles it.

sOBEDE) SD@ 6MOD® FOED  FTRSS
e, ValueError 008, &8 &%
except block ®m dc ®e30cDE.

If the user enters 0, a ZeroDivisionError
occurs, and the second except block
handles it.

OB 0 TDED DEGENY,
ZeroDivisionError ®O®S, 6c&
except block & @& D ®e3dcdE.

If no exception occurs, the program runs
normally and prints the result.
Butedmnn 8 exed 5B, BEedn®
B®®»s  mDoens S O® gmd
580G {esnn mOE.

Common types of exceptions

TypeError
ValueError
IndexError
KeyError
ZeroDivisionError
AttributeError
NameError



File operation
@Y HTBODO

File operations are fundamental actions
that allow you to interact with files on our
system. Under file operation we discuss

about the following aspects

6my ®BOO0 oy goes sdHEHMDES
BD5® 6mE) HO® HRDVHE) BHOD I D
DO BENBDGE. 60 D6 o ®OtEN
@5 D) OB,

Creating a new file
Opening a file
Writing in a file
Closing a file
Appending to a file
Overwriting a file
Reading from a file
Seeking within a file
Deleting a file

The following functions and methods will
be used to discuss the lesson.

6® woem os®mo functions &s® methods
O OE.

open() function
close() method
write() method
writelines() method
read() method
readlines() method
tell() method
seek() method

What is a file object?

file object dox oy @

A file object in Python is a memory location
(like a variable) that's created in the main
memory of a computer when you open a
file from the secondary storage using the
open function.

DS i3y open function dm K8 DOBeS
sd@éwed cOBBD Ponme e SOE®
6NN ®RNEHD iy SOBE HOBD
DG E SVEHBNG OB W FODBGEE.

ictfromabc.com

open() function

This function is used to create a file in the
secondary storage of a computer and open
it inside a file object in the main memory of

a computer for further modifications.
s0®MDEE EOBBD POGEDG DR GEILNDD
BH@BNG O OB BDOEOO 6DDSBHS esew)
gihe Pows E SV oS file
object o D DD DO B0 6OBBSS
8ced.

It has two parameters.
6®E0 SNBSS 6D 5O8).

It requires a filename and a mode

DO emy MBGE & mode DS gdws
6d

open(filename,mode)

File modes

File modes determine the type of operation
you can perform on a file (Ex. reading,
writing, or appending).

6mNE) EER BBS AVO emNHOD B &g DE

D 606mHEE DVBHE WABC GBBD SOLEG
208 (o) BxdD, 3OO 6] D BH).

When opening a file using open () function,
you specify the file mode as the second
argument, which controls how the file is
accessed.

open() Boo ®NBDEEE 6GNHDD ODam
20®» 80, 6D 6D ednm D HWIOG

BNEDE OB 6cDHH VWG 6@ 6MmIN
®ERBG HEHS DOGB.
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There are main 4 different modes.
MO Dy DO®D BB gh® PO
OOB.

"r" or the read only mode. (default)

A file will open in this mode even if we don't
define a mode for the file to open.

This will open a file only for reading, and
this will generate an error if the file is not
available in secondary storage.

mode D 6Ie) 63NOS DS NMDDE 58N
6N DDay DX 608 HWIOEHS.
cOBBS MmN DBEO® EH) SOHD
BDa» O® oo, DS emndn LOBBD
DGEHEE 65O B 6eiwke @ReE.

"x" or the create mode.

It is used to create a new file in secondary
storage and open it in the main memory to
write data.

EOBB® PG R DO @D
BHEHEEG OB 50D BB DE DG BDan
Oe®m® & e oo B sem 6®® enmdc
N OE.

This generates an error if the file is already
present.

ez MDD o8 DB 6eI®HD
eed.

file = open("example.txt", "r")

try:
file = open("newfile.txt", "x")

content = file.read()

print(content)

file.write("This file was

file.close()

created using 'x' mode.")

"w" or the write mode(overwrite)

Used to open an already available file in the

secondary storage for writing data.

e B3O ee®) e ED8B Powed
®RE) @Oe®® &S MDD DD DOE®
cPdB Beed.

Opening a file in this mode will erase all the
data in the file if any data is available and if
the file is not present in the secondary
storage this mode will also create the file
for you.

6OBE emNeD e O »B F Bode
O emel DD G 80 e BO® pod®
D® b DS emRDR EOBBD POBED6E
63DE B O Sb@gne & Dy @
£e68.

file.close()

except FileExistsError:

print("File already exists!

Choose a different file name.")

file = open("example.txt", "w")

file.write("This will overwrite

any existing content.™)

file.close()

ictfromabc.com

In this example,
6®® cHwdHeds,

If "newfile.txt" does not exist, it will be
created, and the text will be written to it.

"newfile.txt" c6®»dOBB B, Do ICH
@R® gm0, 665¢ DGO BGY) .

If "newfile.txt" already exists, a
FileExistsError will be raised, and the
program will print a warning message.

"newfile.txt" e &O 8,
FileExistsError ecien ®x O oD, 60
DeDm® gttt grmded® SHORGD
Besn DOy egTo.
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"a" or the append mode.

Also used to open an already available file

in the secondary storage for writing data.
cPBBE BedHBexe D [DO e
et 583D el ®RE) DO®®
S 6@ TDa O EOG.

But opening a file in this mode will not
erase the data in the file if any data is
available and allows you to write to the end
of the file. If the file is not present in the
secondary storage this mode will also

create the file for you.

COBE eRed e 508 »B® FoH HBOD
603 608 emHED Gg®D N e B[O
PoB O god DD e EOSBD
PDGEDEE 6508 8 Do SHEens B
BDam B® 8Beed.

file = open("example.txt", "a")

file.write("\nAdding this line to

the end of the file.")

File methods

close() method

This method is used to close an open file
inside a file object in the main memory.
changes made to a file will not show in the
storage until you close the file from the
memory.

et Bmwed file object DS e B
O8® MO e cd® oew 680
T DOB. eEEOD 5EH® BDDEEHES e
B0 Bednemm DO Bemd®m @ 6OH3H®
E588w epDr®»ed eSO 6IMTD.

Writing to a file
6D EO OO

write() method.

This method can be used to write a single
data string on the file.

eI R DD ¢ string Do DO
esem) 6®® method dm 8o @OB.

file.close()

fl=open('sample.txt', 'x")

In addition, you can specify if the file should

be handled as binary or text mode.

8O @200, emmnd OB 68 685¢
OGBS ®TBODB @R (BB BRO 3EHS)
DG BD.

"t" - Text - Default value. Text mode
Text mode is useful for reading and writing

standard text files.
D 000D 6i¢ 6ME BHRODO 5w JDOO
8363365905 68.

"b" - Binary - Binary mode

This is essential for handling non-text files,
like images, videos, and executables.
B350, BD6E] 656 FEIOm D¢ B 6(e®

8 605G-6o00® 6mEH HBODRD 680
FBOBS 685,

fl.write('Helloworld')

fl.close()

f2=open('sample.txt")

f2.read()

'Helloworld'

f2.close()

writelines() method

This method can be used to write more
than one string at a time into a file using
the strings as objects placed in a list.

e®® method ®&» @& list Do s
@O @¢ objects BBesxs’ 6@es @eS SO

DO 6D E DOV string B&escns’ 3D
BewE ®T.

f3=open('sample.txt','w")

f3.writelines(['linel\n', 'line2\n'])

f3.close()

f4=open('sample.txt")

f4.read()

file = open("img.png", "rb")

'linel\nline2\n"
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f4.close()
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Reading a file
DD SO

read() method.

Can be used to read an entire file one time
from the beginning to the end and get its
entire content as a single string.

8N 6@mENDD GEIVEODG B B0 g®md
DO Be o8 string DO
C®TEBO D) OGB.

readline() method.

This method can be used to read a file line
by line from the beginning once.

5@® method dm em%Ds B 80O g®md D
DO 63860 6380 BEO® em) BNDm)
DE BTD.

f5=open('fileoperation.txt")

f5.readline()

fl=open('fileoperation.txt', 'x")

'Ravindu Bandaranayake\n'

fl.write('RavinduBandaranayake\n")

f5.readline()

fl.write('0714555513")

'0714555513\n"

fl.close()

f5.readline()

"ictfromabc.com\n’

f2=open('fileoperation.txt")

f5.readline()

f2.read()

'RavinduBandaranayake\n@0714555513"

f5.close()

f2.close()

f3=open('fileoperation.txt','a")

f3.write('\nictfromabc.com")

F3.close()

read(n) can specify the number of
characters to be read at a time without

reading the total file at once.
88 En emRD® DO Bnde®S OO
read(n) ®8x o OO Bedoc @

characters ®gn®» @EG ®THG.

readlines() method

This method returns all the lines in a file
one by one as elements of a list.

6®® oo OB 6D 658 DB D
Bedn F Bode list D elements e@es
63@®E3D) @NGE.

f6=open('fileoperation.txt")

f6.readlines()

[ "Ravindu Bandaranayake\n',

f4=open('fileoperation.txt"')

'0714555513\n", "ictfromabc.com\n']

f4.read(20)

f6.close()

'Ravindu Bandaranayak'

f4.read(10)

'e\n07145555"

f4.read(20)

'13\nictfromabc.com’

ictfromabc.com
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Navigating in a File
emROD E ©rdedO®

seek(position) method.

Can be used to navigate the cursor to a
specific position inside a file.

6RO DE B SN®EDO Cursor dm

de®m» O ee® seek(position) method
D D) OEB.

You can move the file pointer to any part of

the file by specifying the byte offset.

RBO Bled B SBe®x VO em
ch®mmB 66mNN6E Bnz® 60D 6®® )
BT,

seek(offset, from_what):

offset

The number of bytes to move.
Domc BBHOO 4td RBO ®Eu®.

from_what
Determines the reference point for the

offset:
BDfeesd esem 6608 EBBBG BOHG WOL:

0: Start of the file (default).
1: Current position.
2: End of the file

tell() method.

Can be used to ask the computer to return
the current position of the cursor in the file.
6EMNDW DR cursor D OE® BSN®e
SDDEDEES &) croweS® eem tell( )
method dm 8 ®O3.

It tells you where the file pointer is located

after reading or writing.
BoDe®S 6] @De®S o5t 66IH CHGWE
880 & SN p@we tase e8esd.

fl=open('fileoperation.txt")

fl.readline()

'Ravindu Bandaranayake\n'

f1.tell()

23

fl.close()

Deleting a file
@O Bicr®®

To delete a file, we must import the OS
module and run the os.remove() method.
e®mARD B ct®®0, OS 6@&Eac import
@6 os.remove() method d» §msiEm B¢
@DG.

file = open("fileoperation.txt")

f = open('ravindu.txt','x")

file.read()
'RavinduBandaranayake\n'

f.close()

file.seek(10)

file.read()

import os

"ndaranayake\n'

file.close()

os.remove('ravindu.txt")
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f = open('ravindu.txt")

error

Creating and deleting new directories
(folders) using python can also be done.

python e8mecsl ®»® directories (folders)
23280 5% PcrBBe BemE@MwD.

import os

os.mkdir('helloworld")

os.rmdir('helloworld')
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A Python code that reads student marks from a file, calculates the total of their

marks, and writes the results with their names to another file.
emROBS Bes uen Scd), DJed RO Dond @EHDE DO OIS e@RODO
8B5e® 8 60m BOQ Bry R 58S eHrE.

# Open the input file (marks.txt) in read mode
marks_file = open("marks.txt", "r")

# Read all lines from the file marks . txt ::

lines = marks_file.readlines() T (B oy o B
Alice, 88, 76, 92 |

marks_file.close() Bob, 70, 8@, 65

Azeem, 60, 43, 67
Bella, 34, 64, 90 —

marks_totals = []

# Process each line
for line in 1lines:
parts = line.split(", ")

name = parts[@] # The first part is the name
marks = [] # Create an empty 1list for marks

for i in range(1, len(parts)):
marks.append(int(parts[i]))

# Calculate the total of marks
total = 0

for mark in marks:

total += mark

marks_totals.append(f"{name}, {total}") total.txt :::
total file = open("total.txt", "w") John, 253 -
Alice, 256 I
for total_line in marks_totals: Bob, 215 :::
total file.write(total line + "\n") Azeem, 170 L
Bella, 188 |

total_file.close()

o 4

ictfromabc.com
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Connecting to a database in python
o808 boens e ©8erDD BV
5®

Connecting Python to a database allows
you to retrieve, manipulate, and manage

data within your application.

B8 e BfNGDD BB BOE®S
Rer 6K DNEE o @D ®BeO,
®BODOD 659 DEOMDOMB BHOO @)
3333,

To interact with databases in Python,

Database Drivers should be used.
B 8 o BBGE BOm GEOD S
BB, e 68 HDm NI B [RE.

They are libraries that let us communicate

with specific types of databases.
Fon g0 Be0D e 6fens ©em

555680 BHOO gb) eees® libraries 8.

In Python, MySQL or SQLite can be used to
connect to databases.

s8os 88, MySQL e®»3 SQlite o
8% 680D OB DBD D) WS BTW.
(According to the syllabus)

MySsQL

To connect to a MySQL database, a driver
(like  mysqgl-connector-python) that
allows Python to communicate with MySQL

needs to be installed.
OER coio HRNDDO sBSL 80, DD
850® ©E5edcxn SO Python ®0 @&

6c® MO (mysql-connector-python
B8) eSMesencs BHAO gdms 68.

SQlite
An additional driver is not needed because
SQLite is built into Python.

SQLite &85 DE® 6mBD®) & 5
@O HDWHED FO®S 686D,

The sqlite3 module can directly be used.
sqlite3 e®@BHE® 3afO® ©HDD) DG BTWD.

ictfromabc.com

(1) MySQL database connection

Here, a library called mysql-connector-

python should be installed.
6®88 mysql-connector-python »8®

library ®&meS 3006 ®E Goe.

The mysql-connector-python library acts
as a connector between Python and a
MySQL database.

mysql-connector-python library &®

o828 ®w MySQL el ©8on gmd
3BRSDEBEE 6ERE H) WOE.

Python cannot directly communicate with a
MySQL database without this library.
e®® library & 2B oo ®O

MySQL cofo RN e®®  €3agd
E3056DEDE WDE GDIRTD.

This library provides the necessary
functions to:

e®® library & 883 v OGNS
€585C3E3.

¢ Open a connection to the MySQL
database.
MySQL e e8e)@m0O
BRSO SNBm BBO.

e Execute SQL commands (such as
queries and updates).

SQL Bw (B®e® &5t ODBD
O8) §sOm BOHO.

e Manage the database connection

and handle any errors.

e 58 HBRBDMOG
DSODMDOIEG O BE® 6ciecd
w830,

To install mysql-connector-python, pip

is used.
mysqgl-connector-python eMe®me

BBBO, pip D) @d.



What is pip?
pip o @dsic

pip is Python's package installer.
pip 6y sB8 & estenses 3BWEE.

It enables easy installation, updating, and
management of additional libraries (or
packages).

B g®>0 libraries (03 eszewdes) eswegedes

BMeson  SOO, O SO e®
DEODDOBNEG HOBO @) e3@esdd.

By running the pip install command,
pip retrieves the specified library from the
Python Package Index (PyPl) and installs it
on the system.

pip install Bac §oaewm SdHe®, pip
B85 8ou® @o» @¢ library d» Python

Package Index (PyPl) ¢®8s @@em® O
sE8G B SMesme mOEB.

What is PyPI?
PyPl o @8xic

The Python Package Index (PyPl) is an
online repository of Python packages.

Python Package Index (PyPl) oy oo
376t DR VOO ORENDS.

It hosts thousands of packages created by
developers, allowing users to easily find,
download, and install libraries that extend
Python's functionality.

s0BEBSO Python & S§ximdsios 80ad

@0» libraries &®eds 68 ®TSe0,
e BOBO ®m SBOeme OO of)
£3Qe38% DOKS 50OVRDBS BE3S SVH@ECcs
DO® @ e emts @™m0
BDDIOWDDOG €356,
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1. Installing the MySQL Connector
MySQL &8380me Ssnc SO

How to Use pip

To install the package, the command pip
install [package name] is run on the
command line.

3cewess  BShsme HB®  esew,  pip
install [package name] c» B®x
B® 6386 @ Hdmn 6m6ed.

pip install mysql-connector-python

This command tells pip to locate the
mysql-connector-python package on
PyPI, download it, and install it.

e®® dmc ®%B PyPl ®» mysql-
connector-python e&zemiesss e 6eNm

6®» DB ®D O BNesHE BHBO pip 6O
cesecel @) eef.

2. Verifying the Installation
BNBDE 08D DOBTDO

After installation, verify that the package

was installed correctly.
BMenn SBe®S o5y, temest HOTOED
BMesne 8 grdcsd Dot O ®SE®.

This can be done by opening a Python
interpreter and importing the library:

5808 gbOdememen DD O library
D D SHeOS 606 WS HTDE:

import mysql.connector

If no error appears, the installation was

successful
eeiert ®O 6mM®S BB, 33D VO
B e

137



3. Establishing a Connection

A connection to the MySQL database is
created by specifying the host, username,
password, and database name.

MySQL el 6806 60D &BRSOMOEE
Bo@enn  DOREE  HEEIome,  SOBED
B, BOBED 5% e BEEI6E HO BSEWS
BBcOS.

host: Specifies the server location of the
MySQL database. For a local database, this
is often localhost.

MySQL &5 e@ced etddcinm e3d®me
BE®S DOB. BNBB D BBEIHED e,

6®0n e@e®’ B0 localhost 8.

username: The MySQL account name used

to access the database.
e 88erd gedm O ®Idm DO®
MySQL B¢ned »® 8.

password: The password for the specified
MySQL username.

86D MySQL s0&am MBGD 6eH) D
Boesecs.

database name: The name of the specific
database to connect to within the MySQL
server.

MySQL etdnersme e 68RS0 B8O oS
e 6826l HO.

4. Creating a Cursor

A cursor is an object that enables a Python
program to send SQL commands (like
SELECT, INSERT, UPDATE, DELETE) to the
database.

Cursor g e ©8ac 6 SQL s
(SELECT, INSERT, UPDATE, DELETE &c&)
©cd®0 Python 8@es0m®mm0 @8 3@
object d8.

It establishes a channel between Python
and the database through which SQL
queries are sent and responses are
received.

DOBS Bos 6w e ©8en gmd SQL
BOn® ©dn ©® B0 Ered®m DBIDD
N8B DAB.

How to create a cursor

cursor = conn.cursor()

import mysql.connector

conn = mysql.connector.connect(

host="localhost",

user="your_username",

password="your_password",

database="your_database"

ictfromabc.com

conn.cursor():

This method is called on an existing
database connection object, creating a
cursor specifically for that connection.

6®® method dm ctnd sO8» e 68
2050 Dndn @D 4B @IeR, DB
DO BRSO LeN® § Be®es L3O
SO@gncs mOE.

Once a cursor is created, SQL queries can
be executed.

DHEOEE BH@EG D o83, SQL BB®
SO DG Bo.

For example, cursor.execute("SELECT *
FROM employees") sends a query to
retrieve all rows from the employees table.
EWOSEE BRES,
cursor.execute("SELECT * FROM
employees") @8s Oxedx BHY® 638
@) ®BBO R® BOG.
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5. Creating a Table

cursor.execute(

CREATE TABLE employees (

id INT AUTO_INCREMENT

6. Inserting data
e Gy 50O

Method 1

PRIMARY KEY,

cursor.execute(

name VARCHAR(20),

INSERT INTO employees (name, age)

age INTEGER

VALUES (?, ?)''', ("Alice", 30))

)

)

cursor.execute() method

The cursor.execute() method is used to
run SQL commands in the database
through the cursor.

Cursor ®» ®om e foed SQL
BB 50D 55O

cursor.execute() method ®» 8
OB,

It sends an SQL statement from Python to
the database.

Do B85S 80 e ®RENDO SQL gmmene
8

Syntax

Method 2

query =

INSERT INTO employees(name,age)

VALUES (%s, %s)"""

values = ("Alice", 30)

cursor.execute(query, values)

cursor.execute(sql_query, parameters)

sql_query:
The SQL command to be executed,
provided as a string.

Bosi®m ¢ @ SQL 8th®e, 6 DN
6 @R 6CH) QIGR.
(Ex. "SELECT * FROM employees")

parameters (optional):
Values to be safely inserted into the query
to prevent SQL injection attacks.

SQL injection attacks &rgrd® e3EH
BB PODBDO FrRED DE (G F®HES.
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A new row is added to the employees

table, targeting the name and age columns.
name & age 80t @Em® O ®BBS 6630w
HROO 9D 6S38ED DD 6wwed.

("Alice", 30)

This tuple provides the values for the
placeholders. "Alice" is inserted as the
name, and 30 as the age.

e®® tuple dm» ®@s placeholders eem)
agme® . "Alice" ©® &g®e name
6D, 30 OB MG age GRS IS
208 Q6.

Purpose of ? and ¥%s
These symbols act as placeholders, making

the query parameterized.
6®® ooy OB DOR® SISO

OB placeholders & 6@ ) DOEB.

They prevent SQL injection by separating

the query structure from the data.
Fon OB e OB Dond® Oxmwn 60

BBe® SQL injection BewOE.
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Inserting multiple data rows
ey 658 B8 aracs S5O®

query =

INSERT INTO employees(name,age)

VALUES (%s, %s)"""

values = [

("Alice", 30),

("Bob", 24),

("Charlie", 28),

("Diana", 32)

cursor.executemany(query, values)

executemany()

This method executes the  INSERT
statement for each tuple in values,
inserting multiple rows with a single call.

6®® method dm @GS O Fr@EDS 658
BB G OB values & e O

& tuple g®nsl ee® INSERT gmi®c
Ems®m DOa.

7. Committing the Changes

employees table

id name age
1 Alice 30
2 Bob 24
3 Charlie 28
4 Diana 32

NOTE:

Committing is only needed when there’s a
change in the database, such as with
INSERT, UPDATE, or DELETE statements.

Commit &8 gdmws dsiesd INSERT,
UPDATE, @3 DELETE gmmn®mes 88 o
886l 60D s 8O 5OLD.

When selecting data (using SELECT
queries), committing is not required, as no
changes are being made to the database.

e exidv®m B0 (SELECT 80ep® ®ndom
DOBS), ey BRED HEE 6DHew &g

e0® Rds commit BBO gd®ms 6568.

8. Selecting data from the database
e 858660 e eI TS

cursor.execute("SELECT * FROM

conn.commit()

employees")

In many databases (including SQLite and
MySQL), changes are initially made in a
temporary state.

ee®] coo e@e)s® (SQLite e MySQL
o), 6D23mB GBS B DOX ERBES
MR DDOGDHRESR.

Calling commit() finalizes these changes
and saves them permanently to the

database.
commit() OB 6®® DN &S O
Fon 38000 e e HOSRE.

ictfromabc.com

results = cursor.fetchall()

print(results)

for row in results:

print(row)

[
(1, "Alice", 30),
(2, "Bob", 24),
(3, "Charlie", 28)
]

(1, "Alice", 30)
(2, "Bob", 24)
(3, "Charlie", 28)

140



fetchall()
fetchall() is used to obtain every row

returned by the executed query.
fetchall() 8o DONEE BEIDOD DS
DO® BBS eesty QreRd E® 638Hn®
@) ®TBBOCEG.

fetchall() returns a list of tuples.

fetchall() tuples 88 @8>
QB3O epesey @D 6.

Each tuple represents a single row in the
result set, with each element in the tuple
corresponding to a column in the table.

z® tuple doa® result set de® B

e3gn Hewnisne @od, tuple den®
D OEOG DRed SGtdwmD amdees 68.

Common Methods

10. Deleting Data

delete_query = "DELETE FROM

employees WHERE name = %s"

data = ("Bob",)

cursor.execute(delete_query, data)

conn.commit()

print(cursor.rowcount, "row(s)

were deleted.")

Method Description
fetchone() Retrieves one row
at a time
DODO D 3Bk
@D &S

fetchmany(size) | Retrieves a specific

number of rows
B&OD 658 ®&DD
@D &S

1

rowcount
The rowcount attribute of a cursor returns
the number of rows affected by the last

executed SQL statement.

DesOEE rowcount  coEEBHME @B
gdess OO0 §m®m ¢ SQL sm®mens
RDEeE®O N &) 6238 ®HND BHEIE (BGS5D @
ec.

11. Closing cursor() and conn()

cursor.close()

Cursor Iteration Loops directly over

the cursor
VOB OB 5agdd
2380NOBDBE 6O

conn.close()

9. Updating Data

update_query =

UPDATE employees

SET age = %s WHERE name = %s

data = (35, "Alice")

cursor.execute(update_query, data)

conn.commit()

print(cursor.rowcount, "row(s)

were updated.")

1
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The close() method on a cursor releases
the resources tied to that cursor object.
Cursor ®mm close() method d» @& d®
cursor object ®0 gy 3855 GrwdE.

The close() method on the database
connection is used to terminate the session
between the Python program and the

database.

535 POeRRG ©®» ey 6@ g
o83 g SO esy 6fe)
BRSO ®> close() method &
0 OB,

Not closing cursor() and conn() can
lead to consumption of resources.
cursor() e&® conn() & 62eBO
£38e38) e5DEMIIDEO sy B ®Tm.
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(2) SQLite connection

SQLite is a lightweight database that is built
into Python, so no additional driver
installation is required.

SQLite ©y ©B86 o€ 6MAHE &S
eRR EBD BEER, DRSS @m0 DD
BNe3DED FO®S 6EIN6D.

In SQLite, there is no need to specify host,
username, password, or database name
because SQLite is a file-based database.
SQLite &, ow, sBBED BB, Goesen,
6®) e ©@eIeE B e BOOO Hd@s
e, @%e SQlite oy emy-eHEm® D
38268,

The only required information is the path to
the SQLite database file.

agdms Dw® eMOnds Odex SQLite e
888 6MMRD 6D 38 BIB®EE.

SQLite doesn't run on a server, so
specifying a host or port is unnecessary.

SQlLite e3e)nwmes @D HD®DE 60685,
DReDS NODEE 69 626OBEE Hn® SHO
FO®S 6.

1. Importing the SQLite Library

4. Creating a Table and Inserting Data

cursor.execute(

CREATE TABLE employees (

id INTEGER PRIMARY KEY,

name TEXT,

age INTEGER

D)

query =

INSERT INTO employees (name, age)

VALUES (?, ?)

values = ("Alice", 30)

cursor.execute(query, values)

5. Committing changes

conn.commit()

6. Fetching Data

cursor.execute("SELECT * FROM

employees™)

import sqlite3

results = cursor.fetchall()

2. Creating a Connection

For SQLite, the database is often a single
file. If the specified file does not exist, it will
be created automatically:

SQLite esemn, e BB 66w 80 5B
eENHRDS. DB BGEDD 6mIND 655DBHB 9T,
D5 B3DEoWOED eIEH QTeR:

for row in results:

print(row)

7. Closing the Connection

conn.close()

conn =
sqlite3.connect("example.db")

3. Creating a cursor

cursor = conn.cursor()

ictfromabc.com

NOTE:

All the other operations done with the
MySQL database can also be done with an
SQLite database.

MySQL e55o 382105 630® B O Eed)
Bre® 6®@cm@® SQlite e ©IEESE
8¢, »e ®u.
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Sorting Algorithms in Python
oBoxs 8 e 5e® grdemdo®

Sorting algorithms are fundamental in
computer science for arranging elements in

a specific order.

BEOD ¢nBEedemd G@oo® e5tmi® eeH)
O®m BH® argemda® sdmsm Besed
OB 68.

They play a crucial role in various
applications, from organizing data for
efficient  searching to  optimizing
performance in algorithms that rely on

sorted data.

F5) bees® 66580 5Em) e t5oDtD®EG
B5e® 8O OV® G D O O.) S5OE®
FeRemDDODE VG ENOBDG &wESD SOHO

IS 3)) B3R e 0Rl6) BOENSOD
DIBEEOGED 90 DOB.

Example:

Suppose we have an unsorted list of
integers:

&g 690 S5VeDe OV® e EIBLDOD
efoNets Bo®):

unsorted_list = [5, 2, 8, 1, 7]

Using a sorting algorithm, we can

rearrange this list into ascending order:
OV® BBeB® rdemODOGE HBDEES, eesd
6®® ©iBtid Pedimdn guBEedrd ®dm
e3ES WG BT:

Suppose sorted () is the function for
sorting a specific algorithm

Sorted() oy B8O grSemdDBOGEE OV®
BB sem § Boo ¢l Bof

sorted_list=sorted(unsorted_list)

print("Sorted list:", sorted_list)

[1,2,5,7,8]
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Understanding Time Complexity
R BoSHEIBOB GOeRID DO WSO

Time complexity is a measure of how an
algorithm performs as the size of its input
grows.

R BoSVIMBOG 6 FrEeEODOGED DB

EIDEC 38ENEG OBRWEG D& IO BBDE,
Fx0 8.

It helps evaluate the efficiency of sorting

algorithms.
D giRemnd® dHv® BH6®
IVEDBODDG B0 cesand 68.

Common Time Complexities:
B6E M toBBHEN:

o(1) Constant time.
MO DIREG

O(n) Linear time.
eHDK NRG.

O(n"2) Quadratic time

BROEIGIDIO IIRCE.

O(log n) Logarithmic time
QE®HD IRE.
O(n log n) Linearithmic time

ebdr 65O
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Bubble Sort

Bubble sort is a simple sorting algorithm
that repeatedly steps through the list,
compares adjacent elements, and swaps
them if they are in the wrong order.

Bubble sort oy @B8350 ®Osn ®OD
DD  BuDO o), oRe GEeds
E0eBEDGB WO, TN D08 nBB8edon 56l
o8 F) ®dc 2O®» ©oe Hve OB
&QemNOOBGE.

1. Starting at the Beginning

Begin at the first element of the list.
QB3 5EE) Fomens HOB®
WOBD.

2. Comparing Adjacent Elements
GRE @@ ot SOO

Compare the current element with the

next element in the list.
DO Beo® EIB3Ned Se® @B
E3O® EEIEH®.

3. Swapping Elements
B@o® @b BOHO

If the current element is greater than
the next element (for ascending order),
swap them. This way, the larger element
"bubbles up" to its correct position.

DO @B BE&® G@o®EO DE) Ol
8 (Ppedingn gxBEede &em), Jon
@Oz DOBD. 68 o, DeE
B@o® D BOOE SNHHEO ‘YRE®" WAOB.

4. Move to the Next Pair
8e® a®wEE0 S®

Move to the next pair of adjacent
elements and repeat the comparison
and swapping process.

Be®0 IRe {@o® EHEGBO 6 6MIES

£50E33EWE 5% OGO BO® FuHOBH
DOD WOX®.
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5. Repeat the Process
S0080 2O DwOS®

Continue this process for the entire list.
After each pass through the list, the
largest unsorted element will be placed
in its correct position at the end of the
list.

&8N @BEEND Bem) 6®® SHEDBm
E®O® DO®® (355D, Qi ®o®) D
D G@ro® 6O 8 o6, Deen® dV®
6NDR §@o® @BENed FdeDed D&
BOOE SN®ecd RN &rD.

6. Reduce the Range
M6 &) DOB®

After each pass, the range of elements
to be sorted decreases because the last
elements are already sorted. Adjust the
range for the next pass.

D D 00 8 oy, gOeN® B@lo®
ez GRBEedRD &we) agrs 5

OY® 2 G B@Io® B3Me3E &f) 68. Be®
aOMD tsem) eses BOt@I0T DO,

7. Finish When Sorted

Repeat the process until no more swaps
are needed. When a pass is made
without any swaps, the list is sorted.

20D 5D&Gr BOB FgO®S 6ENOD 6D
5wOB® DO DOS®. &8¢,
BODOOBS 6MOD e dess &)
583, @oBE3DD RBEeORD 3wty QeR.
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Example:

Suppose we have the following list to sort

in ascending order..
pedingn nBE8edds e HHBD oSuD
QeBE3Dd epes D et B

[64, 34, 25, 12, 22, 11, 90]

64 34 25 12 22 1" 90

First Pass:

Compare 64 and 34. Swap because 64 > 34.
List becomes [34, 64, 25, 12, 22, 11, 90].

64 & 34 sees®. 64 > 34 S ®d@Ge
DOB®. @BSRD [34, 64, 25,12, 22, 11, 90]
ROD &8 68.

L

64 34 25 12 22 (N 90

Compare 64 and 25. Swap because 64 >
25. List becomes [34, 25, 64, 12, 22, 11, 90].
64 est9 25 eseses®. 64 > 25 B 5 &ds
DO8®. @BeSd [34, 25, 64, 12, 22, 11, 90]
RO 5% 68.

L

34 64 25 12 22 " 90

Compare 64 and 12. Swap because 64 > 12.
List becomes [34, 25, 12, 64, 22, 11, 90].

64 &5 12 eseses®. 64 > 12 e 5D@ds
DOB®. @BEERD [34, 25, 12, 64, 22, 11, 90]

OO &35 8.
I A 4

34 25 64 12 22 11 90
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Compare 64 and 22. Swap because 64 >

22. List becomes [34, 25, 12, 22, 64, 11, 90].

64 et 22 eseses®. 64 > 22 e 5 @b
2O8®. @BeSd [34, 25, 12, 22, 64, 11, 90]

OO 355 68.
l y

34 25 12 64 22 1 90

Compare 64 and 11. Swap because 64 >

11. List becomes [34, 25, 12, 22, 11, 64, 90].

64 e 11 eseses®. 64 > 11 e D&
208, @BeSd [34, 25, 12, 22, 11, 64, 90]

RO 5t 8.
A l’

34 25 12 22 64 " 90

Compare 64 and 90. No swap needed.

64 et 90 eeeH®. HOBOD FO®S 66ED.

34 25 12 22 11 64 90
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Second Pass:

Compare 34 and 25. Swap because 34 > 25.
List becomes [25, 34, 12, 22, 11, 64, 90].

34 et 25 eseseS®. 34 > 25 Hen 5D@d¢
OB, @BSd [25, 34, 12, 22, 11, 64, 90]
R0 55 68.

34 25 12 22 1 64 90

Compare 34 and 12. Swap because 34 > 12.
List becomes [25, 12, 34, 22, 11, 64, 90].

34 e 12 ewses®. 34 > 12 8 5@
OB, @BEd [25, 12, 34, 22, 11, 64, 90]
RO 5% 68.

25 34 12 22 1" 64 90

Compare 34 and 22. Swap because 34 > 22.
List becomes [25, 12, 22, 34, 11, 64, 90].

34 &9 22 &56eS®. 34 > 22 B 5D@ds
DOB®. @BeSd [25, 12, 22, 34, 11, 64, 90]
RO o555 68.

25 12 34 22 1 64 90
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Compare 34 and 11. Swap because 34 > 11.
List becomes [25, 12, 22, 11, 34, 64, 90].

34 e 11 sees®. 34 > 11 S 5D@0e
2O8®. EBERD [25, 12, 22, 11, 34, 64, 90]
RO 55 68.

25 12 22 34 1 64 90

Compare 34 and 64. No swap needed.
34 &5t 64 e3e3eB®. HOBTD FO®S 66ED.

25 12 22 1 34 64 90

Subsequent Passes:
Continue this process until no swaps are

made in a pass.
SOEENOD HDENOOD B 6DH 6
6®® §©HOB®G EMD® DOBMm (35%.

Third Pass:

25 12 22 1 34 64 90

I

12 25 22 11 34 64 90

12 22 25 1 34 64 90

12 22 11 25 34 64 90
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Fourth Pass:

12 22 " 25 34 64 90

12 22 1" 25 34 64 90

12 1 22 25 34 64 90

Python Implementation:

1. Using a for loop (Basic)

Fifth Pass:
Y Y
12 | 11 22 | 25 | 34 | 64 | 90
11 12 | 22 | 25 | 34 | 64 | 90

def bubble sort_for(arr):

n = len(arr)

for i in range(n):

for j in range(n - 1 - i):

if arr[j] > arr[]j + 1]:

arr[j], arr[j + 1]

= arr[j + 1], arr[j]

return arr

2. Using a while loop

def bubble_sort_while(arr):

n = len(arr)

i=29
while i < n:
j=2@o

while j < n -1 - 1i:

if arr[j] > arr[]j + 1]:

arr[j], arr[j + 1]

= arr[j + 1], arr[j]

j+=1

i+=1

return arr
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3.Using a for loop with dynamic range

def bubble_sort_dynamic_range(arr):

n = len(arr)

for I in range(n):

for j in range(n - 1 - i):

if arr[j] > arr[]j + 1]:

arr[j], arr[j + 1]

arr[j + 1], arr[j]

return arr

4. Using a for loop with a flag (early exit)

def bubble_sort_for_flag(arr):

n = len(arr)

for i in range(n):

swapped = False

for j in range(n - 1 - i):

if arr[j] > arr[]j + 1]:

arr[j], arr[j + 1]

arr[j + 1], arr[j]

swapped = True

if not swapped:

break

return arr

Time Complexity

Worst Case (0(n”2)): Occurs when the
array is sorted in reverse order, requiring

maximum swaps.
go® 586@I® FxBEedRD dH® we 8O &g
68, cd® 5O&GT SO Fdms 6D.

Best Case (O(n)): Occurs when the array is
already sorted, requiring minimum passes

through the array.
gMd 0B FHBEedRD twe &8s B0
8e, 68, gdd ®Om) GO ¢568®mEKS FO®S 68.
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Average Case (O(n”2)): Typically, the
algorithm  performs a number of
comparisons proportional to the square of

the number of elements.

E0@DBEHES), FIREEODO B@o® E3oDSIGD
OV®EO 5@IFHIBDE e5ceEB ®EVDD g
6.

Possible Errors:

Index Out of Range: Accessing an element

beyond the array bounds.
gkd BEeds ADRVO @Io®mnmD edn O®.

Type Error: Comparing elements that are

not of comparable types.esotssicensi®m
OV® 600D B@Io® 30tIBCHEHB HOO®
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Selection Sort

Selection sort is another simple sorting
algorithm, which works by repeatedly
selecting the minimum (or maximum)
element from the unsorted portion of the
list and moving it to the beginning (or end).

Selection sort ¢y 08 6806 OHvG SO
et RemDDHBGES, Do ELBSmed HV® 6™
6m0eS g8 (6t ¢e3d®) GREdSG HTOD
DO 6N OB eoBHmed (693
FOENDE0) 6B (36O T WOLB.

Starting at the Beginning: Start with the

first element of the list.
OB 80: @ritined e Fo®EneS
OB WOB®.

1. Finding the Minimum Element
&gO® f@o® 66306 BTHO

Find the minimum element from the

unsorted portion of the list.
QBEDed OV® 6mE 6tNOD6ES ad®
B@0B®EB GENHEHD.

2. Swapping Elements
B@o® @b BOHO

Swap the found minimum element with
the first element of the unsorted

portion.
GENEBD DB FRIo®G OV® G6IMDES
emOetl oel @Eoen ©d®m @ds
DOS®.

3. Move to the Next Position
Be® SMHHED BE®

Move the boundary of the sorted and
unsorted portions of the list by one

position to the right.

QIBtined OV G ©BH GIETRN
603D OHB® B SNDEHS @0
BO® (BHW.
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4. Repeat the Process
800 ®do 8 oD

Repeat the process until the entire list

is sorted.
&8N ErBtind® HV® DOD 6
§®ORB® D OD.

Example

Suppose we have the following list to sort

in ascending order:
Petingn FnBEeOssS Obe HHOD SHD
QB3O e D grd Bo:

[64, 25, 12, 22, 11]

64 25 12 22 1

First Pass:

The unsorted list is [64, 25, 12, 22, 11].
OB® e @B3e3nd [64, 25, 12, 22, 11]
68.

64 25 12 22 1

Find the minimum element in the unsorted

list. The minimum is 11.
OV® MG @BESned gd® G@o®me

GENHES®. OB gmn 11 8.

64 25 12 22 /'l ’I\
N

/

Swap 11 with the first element (64). List
becomes [11, 25, 12, 22, 64].

568 @ao® (64) s@®m 11 &dc DOB®.
@eBe3d [11, 25, 12, 22, 64] @0 &8 8.

64 25 12 22 11
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Second Pass:

The wunsorted list is [25, 12, 22, 64]
(excluding the first element which is already
sorted).

O® emwmeg EBESD [25, 12, 22, 64]

(e BV® DO 48 B @Io®E ®Td)
68.

11 25 12 22 64

Find the minimum element in the unsorted

list. The minimum is 12.
OV® e @Bned g8 @rlo®®

GENGER®. gd® gmn 12 8.

7Y
"

11 25 22 64

Swap 12 with the first element of the
unsorted list (25). List becomes [11, 12, 25,
22, 64].

OV® e @BBHED (25) 568 ome
80® 12 @bt OD®. @Be3ad [11, 12, 25,
22, 64] 90 &8 68.

11 25 12 22 64
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Third Pass:

The unsorted list is [25, 22, 64].
OB® e @B3DD [25, 22, 64] 68.

1 12 25 22 64

Find the minimum element in the unsorted

list. The minimum is 22.
OV® e @BEtned ad® Bro®e

GENGEE®. gO® gme 22 8.

O,

" 12 25 64

Swap 22 with the first element of the
unsorted list (25). List becomes [11, 12, 22,
25, 64].

OV® emwE @BESHED (25) &e@® o
&0® 22 @b O™, @B [11, 12, 22,

25, 64] @90 &8 68.
h 4 l

;)

11 12 25 22 64

N
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Fourth Pass:

The unsorted list is [25, 64].
OV® eoDe @B33Dd [25, 64] 8.

11 12 22 25 64

Find the minimum element in the unsorted

list. The minimum is 25.
O® e iBEned ad® BEo®e

eeNGE®. gdd gme 25 8.

O

11 12 22 64

Swap 25 with the first element of the
unsorted list (25). List remains [11, 12, 22,
25, 64].

OV® emMWE @BEHED (25) @ o
80® 25 @b DOB®. EBEDD O»E]

exed [11, 12, 22, 25, 64].
I Y

1" 12 22 25 64
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Fifth Pass:
The unsorted list is [64].
OB® e @B3nd [64] 685.

1 12 22 25 64

Since there's only one element left, it is

already sorted.
DS epo®E 5OENS 9SOD &S Redes, DG
ez0ds OV® O &,

" 12 22 25 64
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Python Implementation:

1. Using a for loop (Basic)

def selection_sort_for(arr):
n = len(arr)
for i in range(n):
min_idx = 1
for j in range(i + 1, n):
if arr[j] < arr[min_idx]:
min_idx = j
arr[i], arr[min_idx] = arr[min_idx], arr[i]
return arr

2.Using a while loop

def selection_sort_while(arr):

n = len(arr)

i=o0

while i < n:
min_idx = 1
j=1+1

while j < n:
if arr[j] < arr[min_idx]:
min_idx = j

j+=1
arr[i], arr[min_idx] = arr[min_idx], arr[i]
i+=1

return arr
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3. Using a for loop with a flag (early exit)

def selection_sort_for_flag(arr):

n = len(arr)

for i in range(n):

min_idx = 1

swapped = False

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

if arr[j] < arr[min_idx]:

min_idx = j
swapped = True
if swapped:
arr[i], arr[min_idx] = arr[min_idx], arr[i]
else:
break

return arr

4.Using a for loop with dynamic range

def selection_sort_dynamic_range(arr):

n = len(arr)

for i in range(n):

min_idx = 1

for j in range(i + 1, n - i):

if arr[j] < arr[min_idx]:

min_idx = j

arr[i], arr[min_idx] = arr[min_idx], arr[i]

return arr

Time Complexity:

Worst Case (0(n”~2)): Occurs when the
array is sorted in reverse order or nearly

sorted, requiring maximum comparisons.
gMd uBeEI® oxBEeORD 6®5 LM
D®EKS FHBEeORD dV® g B0, 50
230380 gd®ms 60

Best Case (O(n”2)): Occurs when the array
is already sorted, still requiring the same

number of comparisons.
g0 0B Ob® @O & B0 8g 68,
OB 5@ 5B 50RBOD FO®S 68.
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Average Case (O(n”2)): Generally, the
algorithm performs a quadratic number of

comparisons and swaps.
E@BDBEHS, FrREEDDB E3oLBE®EH 3
0O HOO BOL e30ROD e wOB.

Possible Errors
Index Out of Range
Type Error
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Insertion Sort

Insertion sort is a straightforward and
efficient algorithm for small or nearly
sorted datasets.

Insertion sort ;2 @) 683 eesss® D®EES
O® D com D00 ©e® ©oE 5w
IVEDBO FrSemODOGEE.

It builds the sorted array one element at a
time by comparing each new element to
the already sorted elements and inserting it

in its correct position.
D5 O O O Goeds ctrwddn dH® O
S B@o® BO® 3otBCHEH WO D BOOE
SNHEO e Bde®x OGO O
B@0B®BE @M.

Steps of Insertion Sort:
Insertion Sort 8 8096

1. Start with the First Element
668 §eoms 60GS iy OB

Consider the first element to be a

sorted sublist of one element.
€8 G@10®6 D F@o®DBD FRERADDD
DE € QrBSDOD 6@ HRDBXD.

2. Pick the Next Element
8c® @oms 6o

Take the next element from the

unsorted portion of the list.
QBe3ned AV® emE 60N Be®
BR@0B®B @S,

3. Find the Correct Position
BOOE S eeNnEd

Compare this element with the
elements in the sorted sublist and find
the correct position where it should be

inserted.

6®® @@oB®G FHETIDOD DE B
QeB3ned 4rs G@o® ©B® &ee) DG
TGS DG (D BEONIWEB GENE) @SN,
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4. Shift Elements
B@o® &bt DOB®

Shift all elements in the sorted sublist
that are larger than the element to be
inserted one position to the right to
make space.

aneCR®®D WO s o5 Bened
&S Bree® @o® BSMHHmD BOO e
D SNH®EDO  grd® SO0 OH®B
B@0®»E0 &) B J8) @) 48 BHBO
em#0 @t DOS®.

5. Insert the Element
8@o® grd OB

Insert the element at its correct

position.
Bomn D8 HBOOE BMH®edE oI
DO,

6. Repeat the Process
80080 ®do 8g wods®

Move to the next element in the
unsorted portion and repeat the
process until the entire list is sorted.

OH® WG 606 BE® G@Io®®B 6D
6@l ©8ten EIBtinD® grBEsdd
53 WO® 6 HEIOBEB D WOB®D.
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Example Insert 10. List becomes [10, 29, 14, 37, 14].
10 ezen® oS 10. @B3e3md [10, 29, 14,
Suppose we have the following list to sort 37, 14] @90 &5 68.

in ascending order..
pedingn nBE8edlds e HVOD oSuD
QB3 epes 5D et Bo@): 10 29 14 37 14

[29, 10, 14, 37, 14]

Second Pass:

29 10 14 37 14

Sorted sublist: [10, 29]
OVY® 2 & @BSHD:[10, 29]

First Pass
10 29

Sorted sublist: [29]
O® G ce5 @dednd: [29]

Unsorted portion: [14, 37, 14]
29 OB® emwmE 60 : [14, 37, 14]
Unsorted portion: [10, 14, 37, 14] 14| 37| 14

Ob® emwmeg 60 [10, 14, 37, 14]

Pick the next element (14).
Be® G@ro®mn 630 (14).

10 14 37 14

Pick the next element (10). 14

Be® G@romn 6305 (10).

Find the correct position (between 10 and
29).

OO Sme 6t ®5® (10 &5 29 o).
Shift 29 to the right.

Find the correct position (before 29). 29 &0 @bt OB,

BOTOE SN 6300 ®R® (29 O ©e30).

10

10 14 29

Shift 29 to the right.
29 em#nd &bt OSDD.

Insert 14. List becomes [10, 14, 29, 37, 14].
14 grEs ®0s® . @Be3ad [10, 14, 29,
37, 14] @90 s 68.

10 29

10 14 29 37 14

155

ictfromabc.com



Third Pass:

Sorted sublist: [10, 14, 29]
OV® G 8 @BSD: [10, 14, 29]

10 14 29

Unsorted portion: [37, 14]
OB® emwE 60 [37, 14]

37 14

Pick the next element (37).
Be® Gdsm 6idS® (37).

37

Find the correct position (after 29).
BOTOE ENMB 6630 @D (29 & eseg).

No shifting needed.
@6t BYO FO®S 66D,

10 14 29 37

Insert 37. List becomes [10, 14, 29, 37, 14].

37 agr® 26D, @Besad [10, 14, 29, 37,
14] @00 585 68

10 14 29 37 14
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Fourth Pass:

Sorted sublist: [10, 14, 29, 37]
OV® ¢ 8 @B [10, 14, 29, 37]

10 14 29 37

Unsorted portion: [14]
BB® G 6m0es: [14]

14

Pick the next element (14).
Be® o 6m30s® (14).

14

Find the correct position (between 14 and
29).

BOTOE 5 66316 @ (14 &5 29 o).

Shift 29 and 37 to the right.
29 e 37 em@d @Gt DOBD.

10 14 14 29 37

Insert 14. List becomes [10, 14, 14, 29, 37].
eo® o 14. @Bednd [10, 14, 14, 29,
37] @90 o555 e8.

10 14 14 29 37
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Python Implementation:

1.Using a for loop (Basic)

3.Using a for loop with dynamic range

def sort_dynamic_range(arr):

n = len(arr)

def insertion_sort_for(arr):

for i in range(1, n):

n = len(arr)

key = arr[i]

for i in range(1, n):

j=i-1

key = arr[i]

for _ in range(i):

j=1i-1

if j >= 0 and arr[j]>key:

while j >= @ and arr[j]>key:

arr[j + 1] = arr[]j]

arr[j + 1] = arr[]j]

=1

j =1

arr[j + 1] = key

arr[j + 1] = key

return arr

return arr

2. Using a while loop

4. Using Nested for loops

def insertion_sort_nested_for(arr):

def insertion_sort_while(arr):

n = len(arr)

for i in range(1, n):

key = arr[i]

for j in range(i - 1,-1,-1):

if arr[j] > key:

n = len(arr)
i=1
while i < n:
key = arr[i]
j=1i-1

arr[j + 1] = arr[j]

while j >= @ and arr[j]>key:

else:

arr[j + 1] = arr[j]

arr[j + 1]

key

j =1

break

arr[j + 1] = key

else:

i+=1

arr[@] = key

return arr

return arr

Time Complexity:
Worst Case (O(n”2)): Occurs when the
array is sorted in reverse order, requiring

maximum shifts. ® 86@3@ gxnBEed@d
Ov® wg 80 8g 60, cod® @ddd adms
8.

Best Case (O(n)): Occurs when the array is
already sorted, requiring minimum
comparisons.

800 5B gO®mBS OB Md 0B OV®
20 g O 8¢ 8.

Average Case (O(n”2)): Typically, the
algorithm performs a quadratic number of
comparisons and  shifts.  eH®@esec3es,
QMmO €30e33eMB 63 @B OO
2302500 8¢, O,
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Possible Errors:

Index Out of Range
Type Error
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Flowcharts
®E® 0w

A flowchart is a graphical representation
of an algorithm or a process, showing the
sequence of steps and how they are
connected. It uses various symbols to
represent different actions and decisions,
making it easier to visualize the flow of
logic.

@B OB G HrFeEdDOGD 683
85x0Rn By Blotmnd, Brdd
gnBede ©® o) HBRSDL O® IO
655083, Do BN FmOR &®w SO
Bdzesgnes SHRO DR tsoensm IO O,
Vel @B® caws@ BOO esmwey WOB.

Pseudocodes

Pseudocode is an informal way of writing
an algorithm using plain language (usually
a mix of English and basic programming
concepts) to describe the steps involved in
a process. It doesn't adhere to the syntax of
any particular programming language but
follows a structured format.

2523 6D (B8 SMOBHDO BBV BrdO
Bednd BO® eem) 0@ 580 (eDBIDBGHES
Qo83 55 B DPERD tsowdes BuEnsa))
NODEBS FrRemdHOGE BDe® iR
OGS, Do BBHE POEED® DD OB

RHEO  FHROD 6MOD DES  OxHOD
IDIBED FREO®B DO,

Uses of Flowcharts and Pseudocode
®B8 0meS 58 OB BE OB

01. Planning and Designing Programs
Oededns orEn® S0

Before Coding
6D BBOO 650

Both flowcharts and pseudocode help
programmers outline the steps of a
program or algorithm before writing
any actual code. This simplifies the
programming process by giving a clear
picture of what the program will do,
making it easier to identify any issues or

improvements early on.

BB 300 3 D53 D B 6L
DOERDHBRO BBEO G5 GHDGED
B85®0O clole) REAG@IOLH) ™3
SIdCCON SOOI 86d6 6®®ETO
o0 cemd 8. PGS WBCR®
EOBG 6o@ OB, Difdd®n® BES
8Be 0% oPd» 62 BBRe otwield
gemesn @RI Ee®, Bwz® ®rOODD 6®3
OcDERE) OB »3F GeSd ®EH ®SD®
083 OB,
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02. Communication Across Different
Programming Languages
580 p®edd® s ®bm) 68586Deden

Between Programmers
DORRDBS gd

When two programmers are familiar
with different languages (e.g., Python
and Java), flowcharts and pseudocode
act as a common ground. A flowchart
visually illustrates the process, while
pseudocode provides a language-
neutral explanation of the program’s
logic. This allows both programmers to
understand the core idea without
needing to know the exact syntax of the
other's language.

D0eERDBRR 6cecem DDR) ) (Ee):
BB 39 e9HN) |deedes § O, ®d®
B0H® 65 OB 6D 6838 SBCHO
6ERE X WOB. ®iB® e50®HD HIDB®
cassd Ocwn oD gmd DBIRS GG
OBS Drlednes DLWHG BERAEC 8IS
O30 et BOOD 5638, 6®G
DOERDBE  6ceeMOD  FHWGD
NG Hn® D15 DG oD BeS®O
gO®s 608 QB gewes 6550t® ®TBHBO
9f) e5@e38.
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04.

ictfromabc.com

Explaining to Non-Programmers
DOCDDOOD 6d® grd SrwiEd
‘HielO)

Simplifying Complex Logic
2300 DHDHG 0Q HOO

Flowcharts, with their visual symbols,
make it easier to explain the sequence
of steps in a program to someone who
doesn’t understand programming.

5D ©0®S, Tned cIms oD
500G, ODH™G 6IBEOD

6600 DttlesDHn®D BrdO ernteedE
858D BO® eseey OE.

Pseudocode, written in plain language,
can also describe the logic step by step,
making the program more accessible to
non-technical stakeholders like
managers or clients.

B0@Q BNBEDS BH) &S O 6D,
MOHBDOG BrdeOS Brdd B3nd ¢
[Olén) g0, DEOMDOTOR e®3
et3NEIHEBRR e MRBLID 6O

2500 ®O®OTOS0 DflesOewe BDENS 56d®
B .

Example: If you need to explain a login
process, a flowchart can show the flow
of actions (input username, input
password, check credentials, etc.), while
pseudocode can describe the steps in
plain English ("If password is correct,
allow access; otherwise, display error").
R0 B0 §nORmD 5w SHBO
OS5 8, ®iRB® 0®HRWO §) DIWEG
655D B (OBED MOG PEMG
Bbeses eI |, gy sde) 808,
e8x), O 6wDED 80 QoBEenS
Bedo oo g oo (‘§den
BOTOE 9B, 368mnd 98 e6cX®; detd
6MBEHB, 6l cH®MEB DOBD").

05.

06.

Debugging and Problem-Solving
Beexd 550 esm @Od DeE®

Visual and Textual Representation
Cads €589 eBB BOEes3EN

Flowcharts can help identify errors in
the flow of a program by showing the
logical progression.

D oSG 6655860 Drf)esdmdm

el ecis ®wem) OBR0 ®d®
©805S ceswmd 8.

Pseudocode, on the other hand, allows
programmers to rethink the logic
without getting stuck in syntax, making
it easier to spot and fix logical errors or
inefficiencies.

gem® gm0, O3 6D, HBGRRWEBSO
D5 RIS BO 608 VWD ®T®
0D B RVB®O 9 B, DO®S

BED 6838 693 FIIHEBODD ®HEM)
@O &3 OO BO® esewey OB,

Documentation

Both flowcharts and pseudocode serve
as a form of documentation for future
developers or team members.

gN®D  oOVODBE 605 DETENEGS
0@ BB e3E) 301 &5E3NO €36 BIes
G BB 6O R MHWIBGBE GRS
6t30n DOB.

They provide a clear explanation of how
the program works, which is especially
helpful when the code is complex or
written in a language others might not
know.

09 Oeledm® B ®OD eIOG
8BERe, 5twER et BOOW 5656563,
GIDE oSHEn § B0 em] g &6
GMES®) NOBS B s B8O Do
DeB®en® cemd 68.
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Shapes Used in Flow Charts Uses of shapes with flow arrows
®E® 60ms O WIS DOD BEDE ®zRB sem) Bo 88 widoE HEDE

Start / End
POB®®e | gde®nc

Input / Output
peo® | 58e®

Process

FORB»

Conditions
eSees

Flow Direction
®:B® Emd

Connectors
SO

Subroutine

ictfromabc.com

e Start/Begin can only have one arrow
© out.
Start/Begin g 800 »wden O

Boens 800 0.

e End/ Stop can only have one arrow in.

End / Stop me B oen O
BoOEnD Srem0 SOH.

e Inputs, outputs, and processes can have
one or more arrows in and only one

arrow out.

oD B ©® trwn® ded BmE
D 69 D& arRecHO BDG ®s
g0 800 BEGH 50 DG ®o.

-

A 4

/ Input / output /

A 4

O

—> Process

l
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There must be a condition to split a

flow into two.
WEE 6O GRERD GIIDGELIHE
56 @goe.

You can end a two splitted flows with

one end or two end s for each flow.
BDRO B DD 5WB BEM) DD EDSOO
6] D CwBDS 6DeE) BO® LI
GBS DG WTD.

Method 01

Method 02

Control Structure
S)E® O5®e

1. Sequence
PO

Sequence refers to the order in which
instructions are executed in a program. In a
sequence, the program follows a strict
linear path, executing statements one after
the other, without any branching or
repetition.

FRDOG By DRBO®H™D 56e] FHIdwm
0% gNBEeOEB. gNBEeOEm 0E,
Bees0m® ¢t VDB EAVHEEE EOOMNG
208, B8 GO 6] DOHOVDHREE
6NBBD n®m DS D HEOm wOEB.

|

/ Input n1, n2 /

Y

total =n1 + n2

Y

Average = total / 2

A 4

/ QOutput Average /
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2. Selection
O6EE

Selection allows the program to choose
between different paths based on
conditions. It involves decision-making,
typically through if-else or switch-case
statements. Only one path is followed

depending on the condition.

DG 6IREEER O &s5c»HBD 55D @b®
g0 60 @S0 BidesDmaD 9f) t5@E.
en@esens if-else e®3 switch-case gm®
®o) BOF weBH® DO g 6.
GINBGERE GRd O OV®ED SO
FRRODG OB,

Yes No
h 4 A

<

Example
No Yes
Y Y
i Output "fail" ; Qutput "pass"” ;
I

Y
A
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3. Repetition
&EBDOLNED

Repetition allows a set of instructions to be
executed multiple times. This control
structure is used to repeat actions until a
condition is satisfied or for a set number of
times. Loops such as for, while, or do-while

are used for this purpose.

BEbmOge OB coect @D &
OO FEsEm OO 9f) eEesld. 6®®
BNED OBDG GIIBGLEBGEE DSBS D
e 68 BEBD DO ®EIDD LBED) HIDS
2D OO S d&B. for, while, do-

while &8 @t 68 eew) Do) 68.

Yes

4| \4

Example

i=0
total = 0

No

Yes
A 4

/ Input n / / Qutput total /

total = total + n

v

I i=i+1
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Selection inside Selection
O6gnn G DGR

Selection inside Selection (also known as
nested selection) refers to a situation where
one selection structure (such as an if-else
or switch-case statement) is placed inside
another selection structure.

BO#s e Bosne ( nested OO#G 6EEE
®E6D) (3 DD 6OB Drmn® (if-else 663

switch-case gI®mes 8) 60HE 6500
OOGED DG DR TS DBOGE.

Instruction
SET 1

N

Instruction Instruction
SET 2 SET 3

Instruction SET 1 is executed only when
condition 1 is FALSE
Instruction SET 1 §mai@wm Oxdess condition
1 s § 80 500

Instruction SET 2 is executed only when
both condition 1 and condition 2 are TRUE
Instruction SET 2 §mai®m dssess condition
1 ese9 condition 2 ecm® &35 8 80 3B0.

Instruction SET 3 is executed only when
condition 1 is TRUE and condition 2 is
FALSE

Instruction SET 3 8cis®m dsiess condition
1 e ese9 condition 2 eesos 8 80 esOFR.

ictfromabc.com

Example.

Input uname,
pwd

is

/ "Access granted" / /"Password is invalid"/

A

In the above example, the access will be
granted only if both username and
password are valid.

QB CONOMERE, edmE @R GLHEES
0B MBG 5 Goesend BB 6cm® D@o®
5B 0.

If any of them is invalid, access will not be

granted.
TG D 663 D@o® 65068 ®B), 568®B
@R) emee.
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Selection after Selection
DOEgNerS oty DOENG

Selection after Selection refers to a scenario
where multiple independent selection
structures are evaluated one after the

other, without any nesting.

BOIEEE oy OOINE  BXens  gcwmed
woDesS B8 nesting DS 60D Y
BnDe OB Oxmns DB D HreB®0
@ DO® gOBNOS.

Unlike selection inside selection, where one
condition is evaluated inside another, in
selection after selection, each condition

stands alone and is checked sequentially.
DO DG DOLNG 605 a0, DOHGHES 583
BOBEE, 50 GIMSEEBHBDO KO SO
g0 gRBEeORS sde) WwoOH Qed.

Y

True Instruction
SET 2

Instruction
SET 1

<
<

Y

False
Condition 2

A 4

Instruction
SET 4

Instruction
SET3

A

Here, Condition 1 does not have any effect
on Instruction Set 3 and Instruction Set 4
e®%8&, Condition 1, Instruction Set 3 &®

Instruction Set 4 6608 S DO &td
6O,
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Example.

/ input hum /

False

l
/) negawer [

is

Fal
num%2==0 ase

If num is -10, the outputs would be
-10 D@, &BWES 5o OE O e

Negative
Even
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Selection inside Repetition Example.
&8bDONE HEG DOHE

Selection inside Repetition refers to a @

situation where a decision-making process

(selection) occurs repeatedly within a loop M
(repetition).

BEIDOBG DG DOHEB GHE®S  Femed

DOBeS HOH @Sed® HFIOBoE (DOSI®) x=0
@GR ((PVWOLNB) G DD OB
8BeO® DBOGE.

v

is

L[x]%2==0
?
Instruction
SET2
Instruction
SET 1 x=x+1
If Lis [10,12,13,51,45], the outputs will
be
X=X+ L [10,12,13,51,45] 5Pemxs, 55
o sOE Oy &g
Instruction SET 1 is executed only when x < Even
10 and condition 1 is TRUE Even
Instruction SET 1 §cai@m ds5es’ x < 10 5 gjj
condition 1 ez §) 8O es@#0. 0dd

Instruction SET 2 is executed only when x <
10 and condition 1 is FALSE

Instruction SET 2 Scs5i@m e x < 10
e condition 1 g5 § 80 3®g0.

Here, This loop runs 10 times while
repeatedly checking the condition 1

6®8, condition 1 & 5tdm 3Bese) O®
FDOR0 608 @56 10 OOD FIOm 60
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Repetition inside Repetition
&EDONE G ZEVDOLHED

Repetition inside Repetition refers to a
control structure where one loop is placed

inside another loop.
EBDOBNG DG BIPVDOLNEG (3 DD QLT
DO @BEE DG D TS NED® DFOGEE.

x=x+1

End of opter loop

False

True

End of inner loop

Instruction
SET

'

y=y+1

The outer loop starts by initializing x = 0,
and it checks the condition x < 10. If x < 10
is true, the flow enters the outer loop and
moves to the inner loop.

80D @es X = 0 6@t 08® D o DG X

< 10 emxiedin sdwe OB, X < 10 eos
28, 5O BOD @560 &rpd 8 ausddomo
@556 6DD GBS WOB.

Inside the outer loop, the inner loop
initializes y = 0, and it checks the condition
y < 5.1fy < 5is true, the inner loop executes
Instruction SET.

B0 @56 e, guss»0 @sa Yy = 0
6@ IOB® OB, DB y < 5 O BB
wOB. y < 5 o5 28, gosdod @ne
Instruction SET §wai@m O3.
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After executing Instruction SET, y s
increased by 1. Once the inner loop finishes
(wheny = 5), it returns to the outer loop,
where x is incremented by 1.

Instruction SET §mciem S8e®3 &g, y 1
B ) 60. gusSd @Be gdes 8 ot (

y =5 d» 80), & 80 @Bt 6D ety
5cBe®s, DHE X 1 B O 6.

The outer loop continues to run, with the
inner loop restarting for each value of x,
repeating the process until x = 10.

X 8 O D B Bem) GHsSmO @
OD OB BHOD O® BOD® @S5 EGO®

§e®m 68, X = 10 e §mdls adD
8¢ 2O,

Example.

input L1, L2

i1=0
count=0

i1=i1+1

Output count
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Pseudocodes
O 6t

As previously explained, pseudocodes do not have a specific syntax or predefined keywords,
whereas other programming languages have their unique syntax and specific keywords.

650 eTtEld DE BVE, O emDED B&DD syntax dwmn 6®) D SVODHG e Qe o
68D, DB G POERRD ®HBOED FNO eo®s § syntax &5® Des8D Qe &g 5O8.

Comparing pseudocodes with other several programming langauages
cOud DBECA® ) BBSHE O® OB 6D otBeHE HOO

Language Print Command Input Command
Python print("Hello, World!") input("Enter something: ")
. " "y . Scanner sc=new Scanner(System.in);

Java System.out.println("Hello"); String input=sc.nextline();
C printf("Hello, World!\n"); scanf("%s", input);
C++ cout << "Hello, World!"; cin >> input;
JavaScript console.log("Hello, World!"); | prompt("Enter something:")
PHP echo "Hello, World!"; $input = fgets(STDIN);

PRINT  DISPLAY SHOW READ ACCEPT TAKE

LOG OUTPUT  EXHIBIT GET RECEIVE CAPTURE
Pseudocodes

PRESENT ECHO  PUT REQUEST SCAN  ENTER

REVEAL REPORT WRITE FETCH PROMPT INPUT
NOTE: Benefits of Pseudocode
Pseudocodes are not executable by Helps visualize the algorithm’s flow.
computers. et Semd®OE GO caIwsED SHOO

O e ©DHHMD S FEBDOD DE
@I,

They serve as a bridge between human

thinking and computer programming.
T B85 DS5oRG 656 SD®HED Dr8esOHSS
g0 SR 6@ H) WOB.

ictfromabc.com

ceomnd ed.

Reduces development time by allowing
pre-planning.
D oEe® SOBO @b Z6®F 30OB®
DRG &f) wOE.

Facilitates collaborative problem-solving.
DHENEB 6@ @O BDEdO SHE®
£5e30383.
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1. Start/Begin
POB®G

Every pseudocode usually begins with a
keyword like Start or Begin to indicate the

initiation of the algorithm.
0z® OB GWIOEDO ENEWBEEE OB
56 FrdemdDBeE OBmB  Erd®0

Start e®3 Begin 88 e 6B .

It signals where the algorithm starts.
D gr@emdODO® B B® SMWEB E50we)
OE.

2. Defining Steps
8xd6 Sbodan S5O

Write each action or process in a clear,
sequential manner. Use plain language for

easy understanding

020 OO 6®) HEOBGE SR,
FRPBD PIOEHES BHS®. S®EeDS
650t® OO 0@ WIBIDW D) WOS®.

Ensure each step is self-explanatory and

logically progresses.

&52® BrOOm® 80co &twEd OB &®
DODRMED BVEO ¢» VD D WO
BBD.

Example:

Start

3. Conditions
A Cletay

Conditions in pseudocode allow decision-
making processes. This is usually
represented with keywords like IF, ELSE IF,

ELSE, or ENDIF.
O e D s SO% ©®Sed®

§®mOBS0 9B ecB. 6®c tnermsens IF,

ELSE IF, ELSE, e®3 ENDIF &8 ®@ e O3
HoOzesgne 62960.

Conditions help the algorithm decide
which path to take depending on certain

criteria.

6® SHENom B seH®D O® EV®ED
®D GRE GFD Bon SOOO IBGLE
&t SEeEHDOBO Ee3tmM0 OGB.

Syntax:

IF <condition> THEN

<do something>

ELSE IF <another condition> THEN

<do something else>

ELSE

<do something else if all
conditions fail>

ENDIF

Read input value X

Print X

Example:

ictfromabc.com

Start

Read input value X

IF X > © THEN

Print "X is positive"

ELSE IF X < @ THEN

Print "X is negative"

ELSE

Print "X is zero"

ENDIF
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4. Loops

Loops are used when you want to repeat a

set of instructions multiple times.
RO et e S8 DD HOD
B0 gdes 80 gs Do) 8.

The two most common loops in

pseudocode are WHILE and FOR.
253 e DR RHED® &t8 @ 66D DS

WHILE &2 FOR @8.
e While Loop

A WHILE loop runs as long as a given
condition is true.

8 gt emDecsnm oos O» o WHILE
@30 HEIew 68.

The loop continues to execute until the

condition becomes false.
GINBOLEEE S OB 6D QBB HHISOD
68.

Syntax:

e For Loop

A FOR loop runs a set number of times,
iterating over a range or a sequence.

FOR @escse} es6esc 693 eenB8edn o)
£3NOBDDE D NG ®ENDED HDWE WOB.

Syntax:

FOR <variable> =<start> TO <end> DO

<do something>

ENDFOR

Example:

Start

FOR i =1 TO 5 DO

Print "Value of i is", i

ENDFOR

WHILE <condition> DO

<do something>

ENDWHILE

Example:

Start

Set counter to ©

5. Ending the Algorithm
geSemdH® b’ BH®

End the pseudocode with a keyword like
End or Stop to mark the conclusion of the
algorithm.

o3emDBEE BHODG e SO® tEeH)
End @3 Stop 8 @r sceBs’ D5 66
e WOB®.

Example:

WHILE counter < 5 DO

Start

Print "Counter is", counter

Read input value X

Increment counter by 1

Print "You entered", X

ENDWHILE

End

ictfromabc.com
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Comparing python programs and their related pseudocodes
o808 Drled®ns wm TOn0 gog DY 6D Bot3SeHr SO

Python Code

Pseudocode

Sequence

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

DISPLAY "Enter your name:"
INPUT name
DISPLAY "Hello, " + name

Selection

age = int(input("Enter age: "))
if age >= 18:

print("You are eligible.")
else:

print("You are not eligible.")

DISPLAY "Enter your age:"
IF age >= 18 THEN

DISPLAY "You are eligible.”
ELSE

DISPLAY "You are not eligible."
ENDIF

Selection inside Selection

i=1
while i <= 5:
ifi% 2 ==0:
print(f"{i} is even")
else:
print(f"{i} is odd")
i+=1

SET x = 8
X =8 IF x > 5 THEN
if x > 5: IF x < 10 THEN
if x < 10: DISPLAY 1
print(1) ELSE
else: DISPLAY ©
print(0) ENDIF
else: ELSE
print(-1) DISPLAY -1
ENDIF
Selection inside Repetition
SET i =1

WHILE i <= 5 DO
IF i MOD 2 = @ THEN
DISPLAY i + " is even"
ELSE
DISPLAY i + " is odd"
ENDIF
ADD 1 TO i
ENDWHILE

ictfromabc.com
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Repetition

i-1 SET i =1
while i <e 5 WHILE i <= 5 DO
Pintzi)' DISPLAY i
P ADD 1 TO i
1+=1
ENDWHILE
Repetition inside Repetition
SET i = 1
. WHILE i <= 5 DO
t=1 SET § = 1
while 1 i= > WHILE j <= 3 DO
ahile Lo 3 IF i MODULUS j = @ THEN
sl o= DISPLAY "yes"
ifi%j-==
rint("yes") ENDIF
oY ADD 1 TO j
L0 ENDWHILE
- ADD 1 TO i

ENDWHILE

Repetition inside Selection

if x > @:
count =1
while count <= x:
print(count)
count += 1
else:
print(9)

x = int(input("Enter a number: "))

DISPLAY "Enter a number:"
INPUT x
IF x > © THEN
SET count =1
WHILE count <= x DO
DISPLAY count
ADD 1 TO count
ENDWHILE
ELSE
DISPLAY ©
ENDIF

ictfromabc.com

171



