
 
 

  

Talk is cheap.  

Show me the code. 

~ Linus Torvalds 

Guido Van Rossum 

(Founder of python) 

 

ictfromabc.com



 

Contents 

Python introduction ………………………………………………………………………………………. 2 

Modularization………………………………………………………………………………………………… 4 

Structure charts……………………………………………………..………………………………………… 7 

Programming languages………………………………………………………………………………… 9 

Programming paradigms…………………………….…………………………………………………. 11 

Source code vs object code…………………….…………………………………………………… 14 

Language translators…...……………….……………………………………………………………….... 16 

Linkers…………………….………………………………………………………………………………………... 19 

Loaders…………………….……………………………………………………………………………………….. 20 

Integrated Developments Environment…………………….…………………………………. 21 

Python basics…………………….…………………………………………………………………………….. 29 

Operators…………………….…………………………………………………………………………………… 35 

Variable Types………………………………….……………………………………………………………… 47 

Getting input…………………….………………..………………………………………………………….. 53 

Casting…………………….……………………………………………………………………………………... 54 

Control structures…………………….…………………………………………………………………… 58 

 Data structures…………………….……………………………………………………………………….. 59 

Conditional Statements…………………………………………………………………………………. 60 

Repetition……………………………………………………………………………………………………….

……………… 

99 

List Comprehension……………………………………………………………………………………….. 114 

Functions………………….…………………………………………………………………......................... 115 

Recursive functions………………….…………………………………………………………………… 119 

Global and Local variables………………….………………………………………………………... 121 

Number conversion and built-in functions………………….…………………………….. 123 

Error handling………………….……………………………………………………………………………. 129 

File operations………………….…………………………………………………………………………… 130 

Python database connection………………….……………………………………………………. 136 

Sorting and searching algorithms………………….……………………………………………. 143 

Flowcharts and Pseudocodes………………….………………………………………………..….. 158 

  

 

  

ictfromabc.com



 

2 

What is Python? 

Python hkq l=ulao@ 
 

Python is a high-level, interpreted 

programming language. 

Python hkq by, uÜgfï" w¾:úkHdil 
Ndú;d lrk l%uf,aLK NdYdjls'  
 

It was created by Dutch Programmer Guido 

van Rossum and released in 1991.  

1991 § ,kafoais cd;sl Guido van Rossum 
úiska ks¾udKh lrk ,§ 
 

Python is used in a wide range of 

applications, from web development, game 

development, Artificial Intelligence, 

machine learning, scientific computing, 

academic research, and more. 
fjí wvú ixj¾Okh" mß.Kl l%Svd 
ixj¾Okh" lD;su nqoaêh" hdka;% bf.kSu" 
úoHd;aul mß.Kkh" wOHdmk m¾fhaIK wd§ 
úúO lafYa;% .Kkdjl fh§ï i|yd Python 
Ndú;d fõ 
 

Python supports multiple programming 

paradigms including procedural, object-

oriented, and functional programming.  

Python l%shd mámdá" jia;=-keUqre iy 
l%shdldÍ l%uf,aLkh we;=¿ nyq l%uf,aLk 
iqiudo¾Yhkag iyh olajhs' 
 

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. 
l%uf,aLlhskag fjk;a NdIdj,ska ,súh yels 
m%udKhg jvd wvq fla; fma<s .Kklska 
ixl,am m%ldY lsÍug bv i,ik ' tlla 
iuÕska th fla;h lshùfï yelshdj iy 
Ndú;fha myiqj ,ndfoa' 
 

Python supports most of the operating 

systems.  

Python fndfyda fufyhqï moaO;s iu. iyh 
olajhs' 

How python differs from other 

languages? 
mhs;ka fjk;a NdIdj,ska fjkia jkafka 
flfiao@ 
 
 
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++ or Java. 

Python ir, tlla iys; msßisÿ" lshùug 
myiq fla;hla úfYaIKh lrhs' th fndfyda 
úg ñksia NdId j,g iudk m%ldYk Ndú;d 
lrhs" úfYaIfhka C++ fyda Java jeks jvd;a 
ixlS¾K NdId iuÕ ii|k úg tu.ska 
bf.kSfï jl%h wvq lrhs' 
 

Dynamically Typed 

Python is dynamically typed, meaning you 

don’t need to declare variable types 

explicitly.  

Python .;slj ghsma lr we;" tkï Tng 
úp,H j¾. m%ldY lsÍug wjYH jkafka ke;' 
 

Interpreted Language 

Python is an interpreted language. It means 

the code is executed line-by-line by the 

interpreter at runtime.  

Python hkq w¾:l:kh lrk ,o NdIdjls" 
tkï fla;h Odjk fõ,dfõ§ w¾:úkHdilh 
úiska fma<sfhka fma<sh l%shd;aul lrhs'  
 

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 fõ. Tng tla 
fufyhqï moaO;shl Python fla;h ,súh 
yels w;r th l=vd fyda fjkia lsÍulska 
f;drj ;j;a fyhqï moaO;shl Odjkh l< 
yel' 
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Problem-Solving Process 
.eg¿ úi£fï l%shdj,sh 
 
1. Understand the Problem   
.eg¨j f;areï .ekSu 
 
Clarify the problem by thoroughly 

understanding what is being asked and 

ensuring all aspects of the issue are clear. 
wik foa fyd¢ka wjfndaO lr .ekSfuka iy 
.eg¨fõ ish¨ me;s meyeÈ,s nj iy;sl 
lsÍfuka .eg¨j meyeÈ,s lrkak' 
 

Identify inputs and outputs: What are the 

inputs, and what should the outputs look 

like? 
fhojqï iy m%;sodkhka y÷kd .kak( fhojqï 
fudkjdo" iy m%;sodkhka fln÷ úh hq;=o@ 
 

Consider any limitations, such as time, 

memory, or legal constraints. 
ld,h" u;lh" fyda kS;suh iSudjka jeks 
´kEu iSudjla i,ld n,kak' 
 

Root cause analysis 
uQ, fya;=j úYaf,aIKh 
Identify the underlying issue that needs 

solving, not just the symptoms. 
u;= msg  ,laIK muKla fkdj" úi¢h hq;= 
háka mj;sk .eg¿j y÷kd .kak' 
 
2. Break Down the Problem    

 

Divide into smaller components . 
l=vd fldgia j,g fnokak' 
 

Start with the simplest case, and build up 

from there. 
ir,u fldgiskaa wdrïN lrkak" t;eka isg 
f.dvkÕkak' 
 

Work on the most critical or time-sensitive 

parts first. 
jvd;au yÈis fyda ld,hg ixfõ§ fldgia u; 
m<uqj jev lrkak' 
 

3. Explore Solutions   
úi÷ï .fõIKh lrkak 

 

Consider different approaches. 
úúO m%fõYhka i,ld n,kak' 
 

Analyze the pros and cons of each 

approach in terms of complexity, time, cost, 

and scalability. 
ixlS¾K;ajh" ld,h" msßjeh iy mßudKh 
wkqj tla tla m%fõYfha jdis iy wjdis 
úYaf,aIKh lrkak' 
 

Look for similar problems you’ve solved 

before, and adapt those techniques. 
Tn óg fmr úi|d we;s iudk .eg¿ 
fidhkak" iy tu Ys,amSh l%u wkq.; lrkak' 
 

4. Develop a Plan   
ie,eiaula ilia lrkak 

 

Create a step-by-step approach (Write 

down an outline or pseudocode.) 
mshjfrka mshjr l%shj,shla idokak ^o< 
igykla fyda jHdc fla;hla ,shkak'& 
 

Ensure your plan covers all cases, edge 

cases, and scenarios. 
Tnf.a ie,iqu u.ska ish¨u wjia:d wdjrKh 
jk njg iy;sl jkak' 
 

5. Implement the Solution  
úi÷u l%shd;aul lrkak' 
 

Implement the steps of the plan. 
ie,eiafï mshjr l%shd;aul lrkak' 
 

Test frequently during development to 

ensure each part works as expected. 
tla tla fldgi wfmalaIs; mßÈ l%shd lrk nj 
iy;sl lsÍu i|yd ixj¾Okh w;r;=r ks;r 
mÍlaId lrkak' 
 

If something feels convoluted or inefficient, 

refactor to improve readability or 

performance. 
hula jHdl+, fyda wld¾hlaIu njla yefÕa 
kï" lshùfï yelshdj fyda ld¾h idOkh jeä 
ÈhqKq lsÍu i|yd kej; ilia lrkak' 
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6. Test the Solution  
úi÷u mÍlaId lrkak 

 

Test the solution with a variety of inputs, 

including edge cases and extreme values. 
ish¨u wjia:d iy wdka;sl w.hka we;=¿j 
úúO fhojqï iuÕ úi÷u mÍlaId lrkak' 
 

Compare expected vs. actual output, 

Ensure the output matches expectations. 
wfmalaIs; m%;sodkhg tÈßj i;H m%;sodkh 
ii|kak" m%;sodkh wfmalaIdjkag .e<fmk 
njg iy;sl jkak' 
If the solution is too slow or memory-

heavy, go back and optimize it. 

úi÷u b;d ukao.dó fyda memory-heavy 
kï" wdmiq f.dia th m%Yia; lrkak' 
 

7. Review and Reflect   
iudf,dapkh  
 

Evaluate whether the solution completely 

addressed the problem and identify any 

potential oversights. 
úi÷u iïmQ¾Kfhkau .eg¨j úi|d ;sfío 
hkak we.hSu iy lsishï úNj wëlaIKhla 
y÷kd .kak' 
 

Evaluate if there is a more efficient or 

improved approach for addressing similar 

problems in the future. 
wkd.;fha§ iudk .eg¿ úi£u i|yd jvd;a 
ld¾hlaIu fyda jeäÈhqKq l< m%fõYhla 
;sfíoehs ;lafiare lrkak' 
 

Modularization 
fudähq,ßlrKh 
 

Modularization is a design principle that 

involves breaking down a complex problem 

into smaller, manageable, and self-

contained modules or components 
fudähq,SlrKh hkq ixlS¾K .eg¨jla l=vd" 
l<ukdlrKh l< yels iy iajhx wka;¾.; 
fudähq, fyda ixrpl njg ì| oeóu we;=<;a 
jk ie,iqï uQ,O¾uhls' 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Each module is designed to handle a 

specific aspect of the overall functionality, 

which promotes efficiency, reusability, and 

easier maintenance. 
iEu fudähq,hlau ld¾hlaIu;dj" kej; 
Ndú;d lsÍfï yelshdj iy myiq kv;a;=j 
m%j¾Okh lrk iuia; l%shdldÍ;ajfha ksYaÑ; 
wx.hla yeisrùug ie,iqï lr we;' 
 

 

Key Concepts of Modularization 
fudähq,ßlrKfha m%Odk ixl,am 
 

Each module focuses on a distinct 

functionality or task, minimizing 

dependencies between them. 
iEu fudähq,hlau tlsfklg fjkia 
l%shdldÍ;ajhla fyda ld¾hhla flfrys 
wjOdkh fhduq lrhs" tAjd w;r mrdh;a;;d 
wju lrhs' 
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Once a module is created, it can be reused 

across different parts of a system or even in 

different projects. 
fudähq,hla ks¾udKh l< miq" th moaO;shl 
úúO fldgia yryd fyda úúO jHdmD;sj, mjd 
kej; Ndú;d l< yel' 
 

Modules encapsulate their data and 

behavior, meaning they expose only what 

is necessary for other modules to interact 

with them. 
fudähq, Tjqkaf.a o;a; iy yeisÍï ix.%y 
lrhs" thska woyia lrkafka tAjd fjk;a 
fudähq,j,g Tjqka iuÕ wka;¾ l%shd lsÍug 
wjYH foa muKla fy<s lrhs' 
 

Modularity makes it easier to update or 

replace specific components without 

affecting the entire system. 
fudähq,lrKh u.ska iïmQ¾K moaO;shg 
n,mEï fkdlr ksYaÑ; ixrpl hdj;ald,Sk 
lsÍu fyda m%;sia:dmkh lsÍu myiq lrhs' 
 

As systems grow, new features or 

functionalities can be added by creating 

new modules without overhauling the 

existing codebase. 
moaO;s j¾Okh jk úg" mj;sk fla; moku 
m%;sixialrKh fkdlr kj fudähq, 
ks¾udKh lsÍfuka kj úfYaIdx. fyda 
l%shdldÍ;ajh tla l< yel' 
 

Testing is simplified since each module can 

be tested independently. 
tla tla fudähq,h iajdëkj mÍlaId l< yels 
neúka mÍlaIKh lsÍu ir, fõ' 
 

 

Top-Down Design 
uqÿka ìï ie,eiau 

 

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. 
uqÿka ìï ie,eiau hkq moaO;shla fyda 
.eg¨jla ms<sn| by< uÜgfï o< 
úYaf,aIKhlska wdrïN jk .eg¿ úi£u 
i|yd l%udkql+, m%fõYhla jk w;r th 
l%udkql+,j l=vd" jvd;a iúia;rd;aul 
ixrpl fyda Wm .eg¿ j,g ì| ouhs' 
 

Steps 
 

Clearly articulate the main objective of the 

system or project. 
moaO;sfha fyda jHdmD;sfha m%Odk wruqK 
meyeÈ,sj m%ldY lrkak' 
 

Break the overall goal into its main 

functional components or modules. 
iuia; b,lalh tys m%Odk l%shdldÍ ixrpl 
fyda fudähq,j,g ì| oukak' 
 

For each major component, further break it 

down into smaller subcomponents or tasks. 
iEu m%Odk ixrplhla i|ydu" th ;jÿrg;a 
l=vd Wm ixrpl fyda ld¾hhka njg ì| 
oukak' 
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Determine how each component interacts 

with others, outlining their relationships 

and dependencies. 
tla tla ixrpl wka wh iuÕ wka;¾l%shd 
lrk wdldrh" tAjdfha iïnkaO;d iy hemSï 
f.kyer olajkak' 
 

Once the hierarchy is established, begin 

detailing each component’s functionality, 

inputs, and outputs. 
Oqrdj,sh ia:dms; jQ miq" tla tla ixrplfha 
l%shdldÍ;ajh" fhojqï iy m%;sodkhka úia;r 
lsÍu wdrïN lrkak' 
 

Analyze the structure for completeness and 

coherence, making adjustments as 

necessary. 
iïmQ¾K;ajh iy ifudaOdkh i|yd jHqyh 
úYaf,aIKh lrkak" wjYH mßÈ .e,mSï isÿ 
lrkak' 
 

 

 

Stepwise Refinement 
mshjrdldr msßmyÿ l%ufõoh 
 

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. 
mshjrdldr msßmyÿ l%ufõoh hkq tla tla 
l%shdjg kexùu i|yd meyeÈ,s iy 
l<ukdlrKh l< yels jk f;la ixlS¾K 
ld¾hhla l=vd" ir, mshjr fyda Wm-ld¾hhka 
njg ì| oeóu we;=<;a jk .eg¿ úi£fï 
;dlaIKhls' 
 

Steps 

 

Define the primary task or problem that 

needs to be solved. 
úi¢h hq;= uQ,sl ld¾hh fyda .eg¨j 
ks¾jpkh lrkak' 
 

Divide the main task into smaller sub-tasks 

or steps that are more specific. 
m%Odk ld¾hh l=vd Wm ld¾hhka fyda jvd;a 
ksYaÑ; mshjr j,g fnokak' 
 

For each sub-task, further break it down 

into even smaller, manageable tasks until 

they can be easily understood and 

implemented. 
tla tla Wm l¾;jHh i|yd" tAjd myiqfjka 
f;areï f.k l%shd;aul l< yels jk f;la th 
Bg;a jvd l=vd" l<ukd l< yels ld¾hhka 
njg th ;jÿrg;a ì| oukak' 
 

Clearly describe what needs to be done for 

each small task, including inputs, outputs, 

and processes. 
fhojqï" m%;sodk iy l%shdj,s we;=¿j tla tla 
l=vd ld¾hh i|yd l< hq;= foa meyeÈ,sj 
úia;r lrkak' 
 

Implement each small task individually, 

testing as you go to ensure correctness and 

functionality. 
iEu l=vd ld¾hhlau ;ks ;ksj l%shd;aul 
lrkak" ksjerÈ nj iy l%shdldÍ;ajh iy;sl 
lsÍug Tn hk úg mÍlaId lrkak' 
 

If any task is found to be too complex or 

unclear, repeat the refinement process to 

break it down further. 
lsishï ld¾hhla b;d ixlS¾K fyda 
fkdmeyeÈ,s nj fidhd .;fyd;a" th 
;jÿrg;a ì| oeóu i|yd msßmyÿ lsÍfï 
l%shdj,sh kej; lrkak' 
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Structure charts 
jHqy igyka 
 
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. 
jHqy igyka hkq uDÿldx. fhÿula ;=< úúO 
ixrpl" fudähq, fyda ld¾hhka w;r 
iïnkaO;d iy OQrdj,sh kso¾Ykh lrk 
moaO;sfha .Dy ks¾udK Ys,amfha oDYH 
ksrEmKhls' 
 

Types of Structure Charts 
jHqy igyka j¾. 
 
1.Transaction Structure Chart 
.kqfokq jHqy igyk 

 

A Transaction Structure Chart routes 

control to different modules based on user 

input, ideal for systems with multiple 

independent operations. 
.kqfokq jHqy igykla mßYS,l wdodkh u; 
mokïj úúO fudähq, fj; md,kh ,eîu 
olajhs" nyq iajdëk fufyhqï iys; moaO;s 
i|yd jvd;a iqÿiqh' 
 
2. Transform Structure Chart 
mßj¾;k jHqy igyk 
 

A Transform Structure Chart shows 

sequential data processing steps, used in 

systems with linear workflows. 
mßj¾;k jHqy igykla fraÇh ld¾h 
m%jdyhka iys; moaO;sj, msysgqkq wkqjdo l%u" 
o;a; ieliqï mshjr fm<.eiSfï l%uh 
m%o¾Ykh lrhs' 
 

3. Hybrid Structure Chart  
fouqyqka jHqy igyk 
 

A Hybrid Structure Chart combines 

decision-making and sequential 

processing, suited for complex systems. 
fouqyqka jHqy m%ia:drhla ixlS¾K moaO;s 
i|yd iqÿiq ;SrK .ekSfï iy wkql%ñl 
ieliqï tAldnoaO lrhs' 
 
 

Shapes used in structure charts  
jHqy igykaj, Ndú;d jk yev;, 
 
 

A module or a process in 

the system. 
fudähq, w;r md,k m%jdyh 
fyda wka;¾l%shd' 

 

The flow of control or 

interaction between 

modules.      
l%shdj,s w;r o;a; .,dhdu 
fmkakqï lrhs 

 

A decision or condition in 

the flow of control. 
md,k m%jdyfha ;SrKhla 
fyda fldkafoaishla' 

 

Represents a repetition 

and highlight that a 

process can occur    

multiple times       
mqkrdj¾;khla ksfhdackh 
lsÍug iy l%shdj,shla lsysm 
j;djla isÿúh yels nj 
biau;= lsÍug Ndú;d lrhs 

 

Indicates the flow of data 

between processes 
l%shdj,s w;r o;a; .,dhdu 
fmkakqï lrhs 

 

Indicate that a criteria has 

been met, Providing 

confirmation for the 

system to proceed 
moaO;sh bÈßhg hdug 
;yjqre lsÍula ,nd foñka 
ks¾Kdhlhla imqrd we;s nj 
olajhs 
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Steps to Create a Structure Chart 
jHqy igykla iE§ug mshjr 
 

Break down the system into major 

functions or processes. 
moaO;sh m%Odk ld¾hhka fyda l%shdj,s j,g 
ì| oukak' 

 

Decompose each function into smaller sub-

functions or modules, each performing a 

distinct task. 
tla tla Y%s;h l=vd Wm Y%s; fyda fudähq, j,g 
úfhdackh lrkak" tA iEu tllau fjku 
ld¾hhla bgq lrhs' 

 

Specify how each module interacts with 

others and draw the necessary control and 

data flow between them. 
tla tla fudähq,h wka wh iuÕ wka;¾l%shd 
lrk wdldrh i|yka lr tAjd w;r wjYH 
md,kh iy o;a; m%jdyh w¢kak' 

 

Arrange the modules in a hierarchical 

structure, with the most controlling 

modules at the top. 
by<u md,k fudähq, iuÕ fudähq, OQrdj,s 
jHqyhla ;=< ilikak' 
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Programming Languages 
l%uf,aLk NdId 
 

Programming languages are formal 

systems of communication used to instruct 

computers on how to perform specific 

tasks.  
l%uf,aLk NdId hkq ksYaÑ; ld¾hhka bgq 
lrk wdldrh ms<sn|j mß.Klj,g Wmfoia 
§ug Ndú;d lrk úêu;a ikaksfõok moaO;s 
fõ' 
 

Evolution of programming 
l%uf,aLklrKfha mßKduh 

 

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.  

"m<uq l%uf,aLlhd" hk kduh fndfyda úg 19 
jk ishji ueo Nd.fha§ weh l< ld¾hh ksid 
bx.%Sis .‚;{fhl= yd f,aÅldjla jQ tAvd 
,õf,aiag wdfrdamKh lrkq ,efí' 
 

She collaborated with Charles Babbage on 

his design for an early mechanical general-

purpose computer known as the Analytical 

Engine.  
weh pd,aia nefíÊ iuÕ tlaj 
úYaf,aIKd;aul tkaðu (Analytical Engine) 
f,i ye¢kafjk uq,a hdka;%sl idudkH ld¾h 
mß.Klhla i|yd Tyqf.a ie,iqu i|yd 
iyfhda.fhka lghq;= l<dh' 
 

 

 

 

 

 

 

 

 

 

 
 
 

1. Machine Code (1940s-1950s) 
hka;% fla;h  

 

The first "language" was machine code, 

consisting of binary instructions (0s and 1s) 

directly understood by computers. 
m<uq —NdIdj— hkq mß.Kl u.ska iDcqju 
wjfndaO lr.;a oaúuh Wmfoia (0 iy 1) j,ska 
iukaú; hka;% fla;hhs' 
 

Machine code is specific to the hardware 

architecture of the computer (Ex. x86, ARM) 

and difficult for humans to write and read. 
hka;% fla;h mß.Klfha oDVdx. .Dy 
ks¾udK Ys,amhg úfYaIs; jk w;r ^Wod( .86, 

ARM& ñksiqkag ,sùug iy lshùug wmyiq 
fõ' 
 

Example: 

 

 

 

 

 

 

 

 

  

Ada Lovelace Charles Babbage 

Analytical Engine 
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2. Assembly Language (1950s) 
wefiïí,s NdIdj  
 

Assembly language provided a small level 

of abstraction over machine code, using 

mnemonics instead of binary to represent 

operations. 
wefiïí,s NdIdj uÕska hka;% fla;h yryd 
l=vd uÜgfï úhqla; lsÍula imhk ,§" 
fufyhqï ksfhdackh lsÍu i|yd oaúuh 
fjkqjg isysjgk Ndú;d lrhs' 
 

While it is hardware-specific, assembly is 

easier to read than machine code but still 

requires a deep understanding of the 

computer’s architecture. 
th oDvdx. úfYaIs; jQj;a" tl,ia lsÍu hka;% 
fla;hg jvd lshùug myiq jk kuq;a 
mß.Klfha .Dy ks¾udK Ys,amh ms<sn| 
.eUqre wjfndaOhla wjYH fõ' 
 
 

3. Early High-Level Languages  
uq,a Wiia uÜgfï NdId  
(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. 
.‚;uh wxlkh fyda ixfla;d;aul m%ldYk 
Ndú;fhka jevigyka jvd;a iajNdúlj 
,sùug bv i,iñka hka;% úia;r j,ska wE;a jQ 
by< uÜgfï NdId fõ' 
 

These languages made programming 

accessible to more people, allowing 

complex tasks to be written more concisely. 
fuu NdId u.ska l%uf,aLkh jeä msßilg 
m%fõY úh yels w;r" ixlS¾K ld¾hhka 
jvd;a ixlaIsma;j ,sùug bv i,ihs' 
 

Examples 

FORTRAN (1957), COBOL (1959), LISP 

(1958), ALGOL (1958) 
 

4. Structured Programming (1970s) 
jHqy.; l%uf,aLklrKh  
 

A paradigm that emphasized a clear, 

modular approach to code, making it easier 

to understand, maintain, and debug. 
fla;h i|yd meyeÈ,s" fudähq,¾ m%fõYhla 
wjOdrkh lrk ,o iqiudo¾Yhla" th 
f;areï .ekSug" kv;a;= lsÍug iy 
fodaIyrKh lsÍug myiq lrhs' 
 
Encouraged the use of control structures 

(loops, conditionals) and functions, helping 

programmers manage larger and more 

complex software. 
md,k jHqyhka ^Æm" fldkafoais& iy Y%s; 
Ndú;h Èßu;a lrk ,o w;r" l%uf,aLlhskag 
úYd, iy jvd;a ixlS¾K uDÿldx. 
l<ukdlrKh lsÍug Wmldr lrhs' 
 

Examples 

C (1972), Pascal (1970) 
 
 

5. Object-Oriented Programming 
jia;= keUqre l%uf,aLklrKh 
(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. 

jia;=-keUqre l%uf,aLkh (OOP)  úiska fla;h 
ixúOdkh lsÍfï ixl,amh —jia;=— njg 
y÷kajd fok ,§' o;a; iy o;a; u; 
l%shd;aul jk l%u hk folu wvx.= iajhx 
wka;¾.; tAll fuu jia;= ;=, we;=,;a fõ' 
 

OOP allowed better modeling of real-world 

problems, promoting code reuse, 

encapsulation, inheritance, and 

polymorphism. 

OOP úiska ;:H-f,dal .eg¨ jvd fyd| 
wdlD;s ks¾udKh lsÍug" fla; kej; Ndú;h 
m%j¾Okh lsÍug" ixjD; lsÍug" Wreuhg 
iy nyqrEm;djg bv ,nd § we; ' 
 

Examples 

Smalltalk (1980), C++ (1985), Java (1995 
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6. Scripting and Web Development 
ial%smaáka iy fjí ixj¾Okh 

(1990s-2000s) 

 

As the web gained prominence, scripting 

languages became essential for creating 

dynamic, interactive content and 

automating tasks. 
fjí" m%uqL;ajh ,nd .;a úg" .;sl" 
wka;¾l%shdldÍ wka;¾.;hka iy iajhxl%Sh 
ld¾hhka ks¾udKh lsÍu i|yd ial%smaáka NdId 
w;HjYH úh' 
 
These languages made web development 

easier, enabling the growth of dynamic, 

data-driven websites and applications. 
.;sl" o;a; u; mokï jQ fjí wvú iy 
fhÿïj, j¾Okh il%Sh lrñka fuu NdId 
fjí ixj¾Okh myiq lf<ah' 

Examples 

JavaScript (1995), PHP (1995), Python 

(1991), Ruby (1995) 

 

 

7. The Rise of Multi-Paradigm and 

Modern Languages (2000s-2020s) 
nyq iqiudo¾Y iy kùk NdId j, wdrïNh  
 

Modern languages often support multiple 

paradigms, combining the best features 

from procedural, object-oriented, and 

functional programming. 
l%shdmámdál" jia;=-keUqre iy l%shdldÍ 
l%uf,aLk j,ska fyd|u úfYaIdx. tAldnoaO 
lrñka kùk NdId fndfyda úg nyq iqiudo¾Y 
i|yd iyh olajhs' 
 

These languages reflect a shift towards 

safety, concurrency, and developer 

productivity, balancing ease of use with 

performance. 
fuu NdId wdrlaIdj" iu.dó;ajh iy 
ixj¾Ol M,odhs;dj fj; keUqreùula ms<sìUq 
lrhs" ld¾h idOkh iuÕ Ndú;fha myiqj 
;=,kh lrhs' 
Examples 

C# (2000), Scala (2003), Go (2009), Rust 

(2010), Kotlin (2011) 

Programming Paradigms 
l%uf,aLk iqiudo¾Y 
 
A programming paradigm is a fundamental 

style or approach to programming that 

defines how code is organized, structured, 

and executed. 
l%uf,aLk iqiudo¾Yhla hkq fla; ixúê;" 
jHqy.; iy l%shd;aul jk wdldrh ks¾jpkh 
lrk l%uf,aLkhg uQ,sl ffY,shla fyda 
m%fõYhls' 
 

It represents a particular way of thinking 

about how to solve problems and structure 

programs. 
th .eg¿ úi£ug iy jevigyka jHqy.; 
lrkafka flfiao hkak ms<sn| úfYaIs; 
Ñka;khla ksfhdackh lrhs' 
 

Types of Programming Paradigms 
l%uf,aLk iqiudo¾Y j¾.( 
 

1. Declarative Programming 
m%ldYd;aul l%uf,aLlrKh 
 
A programming paradigm that focuses on 

specifying what the program should 

accomplish without detailing how to 

achieve it. 
jevigyk bgq l< hq;= foa i|yka lsÍu 
flfrys wjOdkh fhduq lrk kuq;a th isÿ 
lrkafka flfiao hkak úia;r fkdlrk 
l%uf,aLk iqiudo¾Ihls' 
 
Characteristics 
,laIK 
 
Emphasizes expressing the desired 

outcome, abstracting the implementation 

details. 
l%shd;aul lsÍfï úia;r idrdxY lrñka 
wfmalaIs;  m%;sM,h m%ldY lsÍu wjOdrKh 
lrhs' 
 

Often results in more readable and 

maintainable code. 
fndfyda úg jvd;a lshúh yels iy kv;a;= 
l< yels fla;hla we;s lrhs' 
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Examples 

 

• 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 jeks úuiqula ,nd .ekSfï l%shdj,sh 
úia;r fkdlr ,nd .; hq;= o;a; 
fudkjdoehs i|yka lrhs' 
 

• HTML 

Defines the structure of web pages by 

specifying elements without dictating 

how they should be rendered. 
tAjd úoeyqï l< hq;= wdldrh kshu fkdlr 
uQ,øjH i|yka lsÍfuka fjí msgq jHqyh 
ks¾jpkh lrhs' 
 

 

2. Imperative Programming 
úOdkd;aul l%uf,aLlrKh 
 
A programming paradigm that involves 

writing code to explicitly define how to 

perform tasks through sequences of 

commands.  
úOdk wkqms<sfj,j,a yryd ld¾hhka bgq 
lrk wdldrh meyeÈ,sj ks¾jpkh lsÍu 
i|yd fla;h ,sùu we;=<;a l%uf,aLk 
iqiudo¾Yhls' 
 

Characteristics 
,laIK 
 
Centers on detailing the steps to achieve a 

result. 
m%;sM,hla <Õd lr .ekSug wjYH mshjr 
.ek úia;r lsÍu uQ,sl ù we;' 
 

Involves managing program state through 

variable assignments and control 

structures. 
úp,H mejreï iy md,k jHqyhka yryd 
jevigyka ;;a;ajh l<ukdlrKh lsÍu 
iïnkaO fõ' 
 
Ex. C, C++, Java, Python, JavaScript, Ruby, 

Go, FORTRAN, Swift 

 

 

3. Object-Oriented Programming (OOP) 
jia;=-keUqre l%uf,aLlrKh 
 

 A programming paradigm that organizes 

software design around objects, which are 

instances of classes that encapsulate both 

data (attributes) and behaviors (methods). 
jia;= jgd uDÿldx. ks¾udKh ixúOdkh 
lrk l%uf,aLk iqiudo¾Yhla" tkï o;a; 
^.=Kdx.& iy yeisÍï ^l%u& hk folu 
we;=<;a jk mka;sj, wjia:d fõ' 
 

 

Classes 
 
A class is a blueprint for creating objects. 
mka;shla hkq jia;+ka ks¾udKh lsÍu i|yd jQ 
ie,eiauls' 
 

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. 
tu.ska mka;sfhka idok ,o jia;+ka i;= 
.=Kdx. ^Wm,laIK fyda lafIa;% f,io 
ye¢kafõ& iy yeisÍï ^l%u fyda Y%s; f,io 
ye¢kafõ& ks¾jpkh lrhs' 
 
 

Objects 

 

An object is an instance of a class. 
jia;=jla hkq mka;shl tla wjia:djls' 
 

Objects are actual entities that hold real 

data, and they can interact with one 

another. 
jia;= hkq i;H o;a; r|jd ;nd .kakd i;H 
N+;d¾; jk w;r tAjdg tlsfkld iuÕ wka;¾ 
l%shd l< yelsh' 
 

If the class is the blueprint, the object is the 

actual house built from that blueprint. 
mka;sh ie,iqu kï" jia;=j tu ie,eiafuka 
f.dvkÕk ,o ienE ksjihs' 
 
Ex. Java,  C++, C#, Python, PHP,  

JavaScript, Kotlin,  Smalltalk, Visual basic 

.NET(VB NET),  TypeScript
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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. 

fid,aodÿfjl=g wod, f.dkqjla isú,shka 
flfkl=f.a f.dkqjla iuÕ m%;sia:dmkh 
l<fyd;a" fid,aodÿjdg Tyqf.a wdhqOh wysñ 
fõ" uqr lsÍu k;r lr ksIal%Shj yeisÍug 
mgka .kS' tfukau" fid,aodÿjd oeka myr 

fokjd fjkqjg player j ÿgq úg m,d hhs'

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. 

f.dkqjla f.k th g%la r:hl f.dkqjla iu. 
m%;sia:dmkh l<fyd;a" fudag¾ r:h ukao.dó 
fõ" jeä l,ameje;aula iy blaukska ;ajrKh 
lsÍfï yelshdj ke;s fõ' 
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Characteristics 
,laIK 

 

Encapsulation 

Bundles data and behavior within objects, 

promoting modularity. 
o;a; yd yeisÍï jia;= ;=< wka;¾.; lrñka 
fudähq,¾ ks¾udKhla m%j¾Okh lrhs' 

 
Inheritance 

Allows new classes to be derived from 

existing ones, facilitating code reuse. 
kj mka;s mj;sk tAjdhska jHq;amkak lsÍug 
bv i,ihs" fla; kej; Ndú;hg myiqlï 
imhhs' 
 

Polymorphism 

Enables objects of different types to be 

treated through a common interface. 
úúO j¾.j, jia;= idudkH w;=re uqyqK;la 
uÕska i,ld ne,Sug yelshdj i,ihs' 
 

Abstraction 

Hides complex implementation details, 

showing only necessary parts of 

functionality. 
ixlS¾K l%shdj,sh ieÕù" wjYH fldgia 
muKla fmkajhs' 

 

The need of translation of programs 
jevigyka mßj¾;kh lsÍfï wjYH;djh 
 

Programs need to be converted into a 

language the computer understands, 

binary machine code, because computers 

can only execute instructions as 1s and 0s. 
mß.Kl j,g Wmfoia l%shd;aul l< yelafla 
1 iy 0 f,i muKla ksid jevigyka 
mß.Klhg f;afrk NdIdjlg" tkï oaúuh 
hka;% fla;hla njg mßj¾;kh l< hq;=h' 
 
 
 
 
 
 
 
 
 
 

Source Code 
uQ,dY% fla;h 
 

Source code is the human-readable set of 

instructions written in a programming 

language.  
uQ,dY% fla;h hkq l%uf,aLk NdIdjlska ,shd 
we;s ñksiqkag lshúh yels Wmfoia ud,djls' 
 

 

Object Code 
jia;= fla;h 
 

Object code is the machine-readable 

version of the source code generated by a 

compiler or assembler.  
jia;= fla;h hkq iïmdolfhl= fyda tl,ia 
lrkafkl= úiska ckkh lrk ,o uQ,dY% 
fla;fha hka;%fhka lshúh yels wkqjdohhs' 
 

Object code is often not human-readable 

and is typically stored in files with 

extensions like .o or .obj. 
jia;= fla;h fndfyda úg ñksiqkag lshúh 
fkdyels w;r idudkHfhka .o fyda .obj jeks 
È.= iys; f.dkq j, .nvd fõ' 
 

This code may be linked with other object 

code files and libraries. 
fuu fla; fjk;a jia;= fla; f.dkq iy 
libraries iuÕ iïnkaO l< yel' 
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Comparison 

 

Feature Source Code  Object Code 

Definition 
w¾: oelaùu 
 

Human-readable instructions 
written in a programming 
language. 
l%uf,aLk NdIdjlska ,shd we;s 
ñksiqkag lshúh yels Wmfoia' 

Machine-readable code generated from 

the source code. 
hka;%fhka lshúh yels fla;h uQ,dY% 
fla;fhka ckkh fõ' 
 

Format 
wdlD;sh 

Typically plain text files 
idudkHfhka ir, fm< f.dkq 
wdlD;slrKh mj;S 
(Ex. .c, .py, .java). 

Binary format (often in .o or .obj files). 
oaúuh wdlD;sh ^fndfyda úg .o fyda .obj 
f.dkq j,& mj;S 

Readability 
lshùfï yelshdj 

Easy to read and understand by 

humans. 
ñksiqkag lshùug iy f;areï 
.ekSug myiqh' 

Difficult for humans to read; meant for 

machines. 
ñksiqkag lshùug wmyiqh¦ hka;% i|yd fõ' 

Compilation 
iïmdokh 

Needs to be compiled or 

interpreted to be executed. 
l%shd;aul lsÍu i|yd iïmdokh 
lsÍu fyda w¾:l:kh lsÍu 
wjYH fõ' 

Already compiled; can be executed 

directly by a machine (with linking). 
oekgu;a iïmdokh lr we;¦ hka;%hla 
u.ska iDcqju l%shd;aul l< yel ^ine¢ 
lsÍu iuÕ&' 

Modification 
fjkia lsÍu 

Can be easily modified and 

edited by programmers. 
l%uf,aLlhska yg myiqfjka 
fjkia lr ixialrKh l< yel' 

Difficult to modify without disassembling. 
úiqrejd yeÍulska f;drj fjkia lsÍu 
wmyiqh' 

Use in 

Development 
ixj¾Okfha§ 
Ndú;h 

Used during the development 

phase for writing programs. 
jevigyka ,sùu i|yd ixj¾Ok 
wjêfha§ Ndú;d fõ' 

Used during the linking phase and 

execution of programs  
jevigyka iïnkaO lsÍfï wÈhr iy 
l%shd;aul lsÍfï§ Ndú;d fõ' 

Example print("Hello, World!") in Python. 

mhs;ka ys print("Hello, World!") 

Binary representation of the compiled 

code (Ex. 110100101...). 
iïmdokh lrk ,o fla;fha oaúuh 
ksrEmKhhs(Ex. 110100101...). 
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Language translators 
NdId mßj¾;lhka 
 
Programs that convert programs written in 

high-level programming languages into 

machine code are known as language 

translators. 
by< uÜgfï l%uf,aLk NdIdfjka ,shk ,o 
jevigyka hka;% fla;hla njg mßj¾;kh 
lrk jevigyka NdId mßj¾;l f,i 
ye¢kafõ' 
 
Additionally, they can translate code 

between different programming 

languages. 
óg wu;rj" Tjqkag úúO l%uf,aLk NdId 
w;r fla; mßj¾;kh l< yelsh' 
 

Types of Language Translators 
NdId mßj¾;l j¾. 
 

1. Compilers 
iïmdolhka 
 

A compiler translates source code written 

in a high-level programming language (Ex.  

C, C++, Java, python) into machine code. 
iïmdolhla by< uÜgfï l%uf,aLk 
NdIdjlska ^Wod( C, C++, Java, python & ,shd 
we;s uQ, fla;h hka;% fla;hg mßj¾;kh 
lrhs' 
 

This translation occurs before the program 

runs, producing an executable file. 
l%shd;aul l< yels f.dkqjla ksIamdokh 
lrñka jevigyk l%shd;aul ùug fmr fuu 
mßj¾;kh isÿ fõ' 
 

 

 

 

 

 

 

 

 

 

 

 

 
Process 
l%shdj,sh 
 
Lexical Analysis 

Scans the source code and breaks it down 

into tokens. 
f,laisl,a úYaf,aIKh( uQ,dY% fla;h 
mßf,dalkh lr th fgdalk j,g lvd ouhs' 

 

Syntax Analysis 

Organizes tokens according to the 

grammatical rules of the language, forming 

a parse tree. 
jdlH LKav úYaf,aIKh( NdIdfõ jHdlrK 
Í;s wkqj fgdalk ixúOdkh lrhs" tu.ska 
ú.%y .ila (parse tree) idohs' 

Semantic Analysis 

Checks for logical errors and verifies the 

operations' correctness. 
w¾: úYaf,aIK( ;d¾lsl fodaI i|yd mÍlaId 
lr fufyhqï j, ksjerÈ nj ;yjqre lrhs' 

 

Code Generation 

Converts the parse tree into machine code. 

fla; W;amdokh( ú.%y lrk .i (parse tree) 
hka;% fla;h njg mßj¾;kh lrhs' 

 

Optimization 

Improves the efficiency of the generated 

code 
m%Yia;lrKh( ckkh lrk ,o fla;fha 
ld¾hlaIu;dj jeä ÈhqKq lrhs 
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Advantages 

• Compiled code typically executes faster 

than interpreted code due to direct 

translation into machine code. 
iïmdokh lrk ,o fla;h idudkHfhka 
hka;% fla;hg iDcq mßj¾;kh fya;=fjka 
w¾:l:kh lrk ,o fla;hg jvd 
fõ.fhka l%shd;aul fõ' 
 

• Compilers catch many errors at compile 

time, allowing developers to fix issues 

before runtime. 
ixj¾Olhskag Odjk ld,hg fmr .eg¿ 
ksrdlrKh lsÍug bv i,iñka 
iïmdolhska iïmdokh lrk fõ,dfõ§ 
fndfyda fodaI yÿkd .kS' 
 

• Compilers can optimize code to 

improve performance and reduce 

resource usage. 
iïmdolhskag ld¾h idOkh jeä ÈhqKq 
lsÍug iy iïm;a Ndú;h wvq lsÍug 
fla;h m%Yia; l< yel' 
 

• Many compiled languages enforce 

static typing, preventing type-related 

runtime errors. 
fndfyda iïmdokh lrk ,o NdId iaÓ;sl 
ghsma lsÍu n,d;aul lrhs" j¾.hg wod< 
Odjk ld, fodaI j<lajhs' 

 

Disadvantages 

• Compiling large projects can take 

considerable time. 
úYd, õhdmD;s iïmdokh lsÍu i|yd 
ie,lsh hq;= ld,hla .; úh yel 
 

• Compilers may not support incremental 

development as easily as interpreters. 
w¾:úkHdihka ;rï myiqfjka j¾Ol 
ixj¾Okh i|yd iïmdolhka iydh 
fkdolajhs' 
 

• Compiled programs are often specific 

to platforms, requiring separate 

compilations for different operating 

systems. 
iïmdokh lrk ,o jevigyka fndfyda 
úg fõÈld i|yd úfYaIs; fõ" úúO 
fufyhqï moaO;s i|yd fjk fjku 
iïmdokh lsÍu wjYH fõ' 

2. Interpreters 
w¾:úkHdi 

 

An interpreter directly executes the 

instructions in the source code without 

compiling it into machine code first. 
w¾:úkHdih m%Nj fla;fha we;s Wmfoia 
m<uqj hka;% fla;hg iïmdokh fkdlr 
fl,skau l%shd;aul lrhs' 
 
It translates high-level code into machine 

code line-by-line at runtime. 
th l%shd;aul jk úg by< uÜgfï fla;h 
hka;% fla; fma<sfhka fma<shg mßj¾;kh 
lrhs' 
 

 

 

 

 

 

 

 

 

 

Advantages 
 
• Provides immediate feedback, making 

it ideal for interactive environments and 

scripting. 
laI‚l m%;sfmdaIK imhhs" 
wka;¾l%shdldÍ mßirhka iy ial%smaáka 
i|yd th jvd;a iqÿiq fõ' 
 

• Allows for real-time testing and 

debugging, pinpointing issues as they 

arise. 
;;H ld,Sk mÍËKhg iy 
fodaIyrKhg" .eg¨ u;=jk úg tAjd 
y÷kd .ekSug bv i,ihs' 
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Disadvantages 

 

• Interpreted code runs slower than 

compiled code due to runtime 

translation. 
mßj¾:kh lrk ,o fla;h Odjk ld, 
mßj¾;k fya;=fjka iïmdokh lrk ,o 
fla;hg jvd fiñka Odjkh fõ' 
 

• Errors are caught only during 

execution, potentially leading to 

unhandled exceptions. 
fodaI yiqjkafka l%shd;aul lsÍfï§ 
muKla jk w;r" th yiqrejd fkd.;a 
jH;sfralj,g ;=vq Èh yelsh' 

 

 

Assemblers 

 

An assembler translates assembly language 

(a low-level programming language) into 

machine code. 

Assembler tlla u.ska assembly NdIdj 
^my< uÜgfï l%uf,aLk NdIdjla& hka;% 
fla;hg mßj¾;kh lrhs' 
 

Assembly language is closely related to 

machine code, making this translation 

relatively straightforward. 
tl,ia lsÍfï NdIdj hka;% fla;hg iómj 
iïnkaO jk w;r" fuu mßj¾;kh 
idfmalaIj ir, lrhs' 
 

Advantages 

 

• Allows for efficient translation with 

minimal overhead. 
wju fmdÿ ld¾h iu. ld¾hlaIu 
mßj¾;kh i|yd bv ,nd foa' 
 

Disadvantages 

 

• Writing in assembly can be tedious and 

requires detailed hardware knowledge. 
tl,ia lsÍfï§ ,sùu fjfyilr úh yels 
w;r iúia;rd;aul oDVdx. oekqula 
wjYH fõ' 

Transpilers 
iïfm%aIlh 
(Source-to-Source Compilers) 

 

A transpiler converts code from one high-

level programming language to another 

high-level programming language. 
iïfm%aIlhla tla by< uÜgfï l%uf,aLk 
NdIdjl isg ;j;a by< uÜgfï l%uf,aLk 
NdIdjlg fla;h mßj¾;kh lrhs' 
 

It preserves the program's semantics while 

changing its syntax or structure. 
th tys jdlH LKavh fyda jHqyh fjkia lrk 
w;r;=r jevigyfka w¾: Ydia;%h wdrlaId 
lrhs' 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Advantages 

 

• Enables the use of modern language 

features while maintaining 

compatibility with older environments. 
mer‚ mßirhka iuÕ .e<mSu mj;ajd 
.ksñka kùk NdId úfYaIdx. Ndú;h 
in, lrhs' 

 

Disadvantages 

 

• May not perform extensive 

optimizations, resulting in less efficient 

generated code. 
jeäÿr m%Yia;lrKhka isÿ fkdl< 
yelsh" tys m%;sM,hla f,i wvq 
ld¾hËu;djfhka W;amdokh jQ fla; 
we;s fõ' 
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Linkers 
ikaOdrl 
 
A linker combines multiple object code files 

and libraries into a single executable 

program.  
ikaOdrlhla nyq jia;= fla; f.dkq iy 
libraries tla l%shd;aul l< yels 
jevigyklg tAldnoaO lrhs' 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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. 
tys uQ,sl ld¾hNdrh jkafka úúO jia;= f.dkq 
w;r fhduq ksrdlrKh lsÍu iy l%shdldÍ 
fhÿula ksIamdokh lsÍu i|yd wjYH ish¨u 
ixrpl ksjerÈj tlg iïnkaO lr we;s nj 
iy;sl lsÍuhs' 
 

Key Functions of a Linker 
iïnkaOlfha m%Odk ld¾hhka 
 

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. 
tla jia;= f.dkqjla fjk;a jia;= f.dkqjl 
w¾: olajd we;s Y%s;hla fyda úp,Hhla .ek 
i|yka lrk úg" fuu fhduq lsÍï wjidk 
l%shd;aul l< yels ksjerÈ ,smsk fj; fhduq 
jk nj iïnkaOlh iy;sl lrhs' 

 

Address Binding 

The linker assigns final memory addresses 

to the various components of the program. 
iïnkaOlh úiska jevigyfka úúO ixrpl 
i|yd wjidk u;l ,smsk mjrhs' 
 

Combining Object Files 

The linker takes multiple object files 

generated by compilers and combines 

them into a single executable. 
iïnkaOlh úiska iïmdol u.ska ckkh 
lrk ,o nyq jia;= f.dkq f.k tAjd ;ks 
l%shd;aul l< yels njg tAldnoaO lrhs' 

 

Library Linking 

The linker can include external libraries 

(static or dynamic) in the executable. 
iïnkaOlhg l%shd;aul l< fla;h yels ;=< 
ndysr libraries ^iaÓ;sl fyda .;sl& we;=<;a 
l< yel' 
 

Relocation 

The linker adjusts the addresses of code 

and data in the object files so that they fit 

into the final program structure. 
iïnkaOlh úiska jia;= f.dkq ;=< we;s fla; 
iy o;a;j, ,smsk wjidk jevigyka jHqyhg 
.e,fmk mßÈ ilia lrhs' 
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Loaders 
m%fõYl 
 
The Loader is responsible for loading 

programs and their dependencies into 

memory so they can be executed.  
jevigyka iy tAjdfha mrdh;a;;d u;lhg 
megùu i|yd m%fõYlh j.lsj hq;= neúka 
tAjd l%shd;aul l< yel' 
 

 

Key Functions of a Loader 
m%fõYlhl m%Odk ld¾hhka 
 

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. 
m%fõYlfha uQ,sl ld¾hNdrh jkafka 
iïmdolfhl= fyda mßj¾;lfhl= úiska 
ksmojk l%shd;aul l< yels f.dkq lshjd tAjd 
l%shd;aul lsÍu i|yd m%Odk u;lhg (RAM) 
megùuhs' 
 

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. 
jevigyk tys leu;s u;l ,smskfha fkdue;s 
kï" m%fõYlh u;lfha ksjerÈ ia:dk fj; 
fhduq lsÍu i|yd jevigyfka ,smsk ilia 
lrhs 
 

Linking 

 

In cases where programs consist of 

multiple modules or dependencies, the 

loader is responsible for linking these 

components together. 
jevigyka nyq fudähq, fyda 
mrdh;a;hkaf.ka iukaú; jk wjia:d j,§" 
fuu ixrpl tlg iïnkaO lsÍu i|yd 
m%fõYlh j.lsj hq;=h' 
 

Initialization 

 

After loading the program into memory, 

the loader initializes the runtime 

environment. 
jevigyk u;lhg megùfuka miq" 
m%fõYlh Odjk ld, mßirh wdrïN lrhs 
 

Dynamic Loading 

 

In dynamic interpreting environments, 

loaders can facilitate dynamic loading of 

modules or libraries. 
.;sl mßj¾:k mßirhkays§" m%fõYlj, 
fudähq, fyda libraries j, f,daâ lsÍu myiq 
l< yel' 
 

This means that certain parts of the 

program can be loaded and linked at 

runtime rather than at startup. 
fuhska woyia lrkafka jevigyfka iuyr 
fldgia wdrïNfha§ fkdj Odjk fõ,dfõ§ 
mQrKh lr iïnkaO l< yels njhs' 

 

 

  

*IMPORTANT 
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Integrated Development Environments  
ifudaOdks; ixj¾Ok mßir  
(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 tlla hkq l%uf,aLkfha§ Ndú;d jk fm< 
ixialdrl" iïmdOl" iy ksfodialdrl jeks 
w;HjYH fuj,ï tla w;=re uqyqK;lg f.k 
tk úia;S¾K uDÿldx. lÜg,hls' 
 
Examples of IDEs 

Pycharm, Sublime text, Visual Studio code, 

Atom, Python IDLE 

 

 

 

 
 
 
 
 

 

Why do we need an IDE? 

wmg IDE tlla wjYH jkafka wehs@ 
 
 
1. Code Writing and Editing 

 

IDEs provide advanced text editors 

specifically designed for coding. 

IDEs úfYaIfhka fla;SlrKh i|yd ks¾udKh 
lr we;s Wiia fm< ixialdrl imhhs' 
 

They support features like syntax 

highlighting, code completion, and 

automatic formatting, which improve 

readability and reduce errors during code 

writing. 
tAjd fla; LKav Woa§mkh" fla; iïmQ¾K 
lsÍu iy iajhxl%Sh yev;, .ekaùu jeks 
úfYaIdx. i|yd iyh olajhs" th lshùfï 
yelshdj jeä ÈhqKq lrk w;r fla; ,sùfï§ 
fodaI wvq lrhs' 
 

 

 

 

 

 

 

 

 

 

 

 

 

2. Code Debugging 

 

One of the most critical aspects of software 

development is debugging. 
uDÿldx. ixj¾Okfha jvd;au ;SrKd;aul 
wx.hla jkafka ksfodialrKhhs' 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
IDEs come with built-in debuggers that 

allow developers to identify and fix issues 

in their code efficiently.  

IDEs meñfKkafka ixj¾Olhskag Tjqkaf.a 
fla;fha .eg¿ ld¾hlaIuj y÷kd .ekSug 
iy úi£ug bv i,ik fmrksñ 
ksfodialrKhka iuÕsks' 
 

 

  

PyCharm VS code Sublime 

text 

Atom 
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3. Project Management 

 

Modern IDEs come with project 

management features that allow 

developers to organize code files, libraries, 

and resources. 

ixj¾Olhskag fla; f.dkq" libraries iy 
iïm;a ixúOdkh lsÍug bv i,ik jHdmD;s 
l<ukdlrK úfYaIdx. iuÕ kùk IDE 
meñfKa' 
 

They support version control systems like 

Git, helping developers collaborate on 

projects, track changes, and manage 

different versions of the software. 

tAjd u.ska Git jeks wkqjdo md,k moaO;s i|yd 
iyh olajhs" ixj¾Olhskag jHdmD;s iuÕ 
iyfhda.fhka lghq;= lsÍug" fjkialï 
ksÍlaIKh lsÍug iy uDÿldx.fha úúO 
wkqjdo M,odhS f,i l<ukdlrKh lsÍug 
WmldÍ lrhs' 
 

 

 

 

 

 

 

 

 

 

 

 

4.  Code Compilation and Execution 

 

IDEs streamline the process of compiling 

and executing code. 

IDEs fla; iïmdokh lsÍfï iy l%shd;aul 
lsÍfï l%shdj,sh úêu;a lrhs' 
 

They often offer one-click options to build, 

compile, and run projects, which eliminates 

the need to use command-line tools 

manually. 
tAjd fndfyda úg jHdmD;s f.dvke.Sug" 
iïmdokh lsÍug iy l%shd;aul lsÍug  
úl,am bÈßm;a lrhs" tuÕska úOdk fma<sh 
yia;uh jYfhka Ndú;d lsÍfï wjYH;djh 
bj;a lrhs 

5. Automation 

 

IDEs can automate repetitive tasks like 

compiling code, running tests, or deploying 

applications. 

IDE j,g fla;h iïmdokh lsÍu" mÍlaIK 
Odjkh lsÍu fyda fhÿï ia:dmkh jeks 
mqkrdj¾;k ld¾hhka iajhxl%Sh l< yel' 
 

6. Cross-Language Support 

 

Many IDEs support multiple programming 

languages and frameworks, allowing 

developers to work on different types of 

projects in one environment. 

fndfyda IDEs nyq l%uf,aLk NdId iy rduq 
i|yd iyh olajhs" ixj¾Olhskag tla 
mßirhl úúO j¾.fha jHdmD;sj, jev 
lsÍug bv i,ihs' 
 

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. 

iuyr kùk IDEs" lKavdhï idudðlhska 
w;r ;;H ld,Sk iyfhda.S;djhg bv i,ik" 
ÿria: ia:dk j, isg hq., l%uf,aLkh fyda 
fla; iudf,dapk il%Sh lrk j,dl=¿ u; 
mokï jQ fuj,ï iuÕ tAldnoaO lr we;' 

 
 

8. Customization 

 

IDEs are highly customizable, allowing 

developers to tailor the environment 

according to their workflow. 

IDEs b;d wNsreÑlrKh l< yels w;r" 
ixj¾Olhskag Tjqkaf.a ld¾h m%jdyhg wkqj 
.e,fmk mßirh ilia lsÍug bv i,ihs' 
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Python IDLE 

(Integrated Development and Learning 

Environment) 

 

 

 

 

 

 

 

 

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 ys fmrksñ IDLE tl hkq ir, iy 
mßYS,l-ys;ldó mßirhla jk w;r th 
mhs;ka iuÕ tl;= ù" uQ,sl jYfhka 
wdrïNlhska i|yd mhs;ka fla; ,sùug" 
mÍlaId lsÍug iy ksfodia lsÍug ks¾udKh 
lr we; 
 
 
Characteristics of IDLE 

IDLE tll ,laIK 
 

Text Editor 

It provides a basic text editor with syntax 

highlighting, auto-completion, and 

indentation support. 
th iskagelaia Woa§mkh" iajhxl%Shj iïmQ¾K 
lsÍu iy bkafvkafÜIka iydh iys; uQ,sl 
fm< ixialdrlhla imhhs' 
 

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. 

wka;¾l%shdldÍ shell tl uÕska Tng l=vd 
fla; fldgia mÍlaId lsÍu i|yd fydÈka 
iydh olajñka Python fla; fma<sfhka fma<sh 
,sùug" th tiekska l%shd;aul lsÍug iy 
m%;sodkh ne,Sug bv i,ihs' 
 

 

Cross-platform 

Since IDLE comes packaged with Python, it 

works across all major operating systems, 

including Windows, macOS, and Linux. 

IDLE mhs;ka iuÕ iïnkaO lr we;s neúka" 
th Windows" macOS& iy Linux we;=¿ 
ish¨u m%Odk fufyhqï moaO;s iu. l%shd 
lrhs 
 
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 wfkl=;a IDE ;rï ÈhqKq fkdjQj;a" 
fla;h yryd mshjr ;eîu" breakpoints iy 
úp,H mÍlaIdj jeks úfYaIdx. iys; fmrksñ 
ksfodialdrlhla we;=<;a fõ' 
 
 
How to use IDLE 

IDLE Ndú;d lrk wdldrh 
 
1. Opening IDLE 

 

On most systems, IDLE comes pre-installed 

with Python. Open it by searching for 

“IDLE” in your system’s search bar. 

fndfyda moaO;sj," IDLE tl mhs;ka iuÕ 
mQ¾j ia:dmkh lr we;' Tnf.a moaO;sfha 
fijqï ;Srefõ —IDLE— f,i fidhd th újD; 
lrkak' 
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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 wdrïN jkafka mhs;ka shell tflka jk 
w;r th wka;¾l%shdldÍ udÈ,shls' fuys§ 
Tng mhs;ka úOdk tlska tl ghsma lr 
l%shd;aul l< yel' 
 
You can write the code and hit Enter to see 

the output immediately. 
Tng fla;h ,shd m%;sodkh tiekska ne,Sug 
Enter tìh yel' 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3. Creating a New Script File 
 

To write more complex code, you need to 

open a script file instead of using the 

interactive shell. 
jvd;a ixlS¾K fla;hla ,sùug" 
wka;¾l%shdldÍ tl Ndú;d lsÍu fjkqjg fla; 
f.dkqjla újD; l< hq;=h' 
 

Go to the File menu and select New File.  
f.dkq fukqj fj; f.dia kj f.dkqj 
f;darkak'  
 
 
 
 
 
 
 
 
 
 
 
 

This opens a blank editor window. 
fuh ysia ixialdrl ljq¿jla újD; lrhs' 
 
 
 
 
 
 
 
 
 
 
 
 
 
4. Writing Code in the Script File 

 

In the new editor window, you can write 

your code like you would in any text editor. 
kj ixialdrl ljq¿j ;=<" Tng ´kEu fm< 
ixialdrlhl fuka Tfí fla;h ,súh yelsh' 
 
 
 
 
 
 
 
 
 
 
5. Saving Your File 

 

To save your file, go to File > Save or press 

Ctrl + S (Cmd + S on macOS). 

Tnf.a f.dkqj iq/lSug" File > Save fj; 
hkak' fyda Ctrl + S ^macOS ys Cmd + S& 
Tnkak' 
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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. 

Tnf.a fla;h iqrlsk ,o miq" Tng th Run 

> Run Module fj; hdfuka fyda F5tîfuka 
th l%shd;aul l< yel' 
 

 

 

 

 

 

 

 

 

The output will appear in the Python Shell 

window. 

m%;sodkh mhs;ka Shell ljq¿fjys Èiajkq we;' 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
7. Debugging 

 

IDLE also has a basic debugger to help find 

errors in your code. 

IDLE i;=j Tfí fla;fha fodaI fiùug uQ,sl 
ksfodialrKhla o we;' 
 

You can access it via Debug > Debugger. 

Tng Debug > Debugger yryd thg m%fõY 
úh yel' 
 
 
 

How to debug 
ksfodialrKh lrk wdldrh 
 
 
Types of Bugs 
fodaI j¾. 
 
1. Syntax Errors: Mistakes in the code 

structure or language rules, such as 

missing parentheses, incorrect 

indentation, or misspelled keywords. 
fla; jHqyfha fyda NdId Í;sj, jerÈ fõ" 
tkï jryka fkdue;s ùu" jerÈ " fyda 
jerÈ wlaIr úkHdi jpk jeks' 
 

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. 
idudkHfhka Y=kHfhka fn§u fyda 
fkdmj;sk f.dkqjlg m%fõY ùu jeks Í;S 
úfrdaë fufyhqï fya;=fjka" jevigyk 
l%shd;aul jk úg isÿjk fodaI' 
 
 
For further reference 

 

Examples 

• NameError: Using an undefined 

variable. 

ks¾jpkh fkdl< úp,Hhla Ndú;d 
lsÍu' 
 

• TypeError: Performing an invalid 

operation on a data type. 

o;a; j¾.hl j,x.= fkdjk 
fufyhqula isÿ lsÍu' 
 

• ValueError: Incorrect value for a 

function’s argument. 

Y%s;hl ;¾lh i|yd jerÈ w.hla 

 

• IndexError: Accessing an invalid 

index of a list or similar object. 

,ehsia;=jl fyda tA yd iudk jia;=jl 
j,x.= fkdjk o¾Ylhla fj; m%fõY 
ùu' 
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• KeyError: Accessing a non-existent 

key in a dictionary. 

Dictionary tll fkdmj;sk h;=rla 
fj; m%fõY ùu' 
 

• AttributeError: Trying to access an 

undefined attribute of an object. 

jia;=jl ks¾jpkh fkdl< 
.=Kdx.hlg m%fõY ùug W;aidy 
lsÍu' 

 

• ZeroDivisionError: 

Dividing by zero. 

ìxÿfjka fn§u' 
 

• FileNotFoundError: Trying to open 

a file that doesn’t exist. 

fkdmj;sk f.dkqjla újD; lsÍug 
W;aidy lsÍu' 
 

• ModuleNotFoundError: Importing 

a module that isn’t available. 

fkdue;s fudähq,hla wdhd; lsÍu' 

 

• EOFError: Input ends unexpectedly, 

often with the input() function. 

wdodkh wkfmalaIs; f,i wjika fõ" 
fndfyda úg input() Y%s;h iuÕ' 

 

• MemoryError: Running out of 

memory for operations. 

fufyhqï i|yd u;lh wjika ùu' 
 

• RecursionError: Exceeding the 

maximum recursion depth. 

Wmßu mqkrdj¾;k .eUqr blaujd 
hdu' 

 

• OverflowError: Numerical result 

exceeds the limits of the data type. 

ixLHd;aul m%;sM,h o;a; j¾.fha 
iSudjka blaujhs' 
 

• UnicodeEncodeError 

UnicodeDecodeError: 

Issues with encoding or decoding 

text. 

fm< fla;kh lsÍu fyda úfla;kh 
lsÍu iïnkaO .eg¿' 

 

• KeyboardInterrupt: Manually 

interrupted by the user, typically 

with Ctrl+C. 

idudkHfhka Ctrl+C iuÕska" 
mßYS,lhd úiska w;ska ndOd lrkq 
,efí 

 

• SystemExit: Triggered when 

calling sys.exit() to exit the 

program. 

jevigyfkka msgùug sys.exit() 
weu;Sfï§ l%shdrïN lrk ,§' 
 

• TimeoutError: Operation times 

out, common in networking. 

fufyhqï ld,h wjika" 
cd,lrKfha§ fmdÿ fõ' 
 

• BrokenPipeError: Writing to a 

closed connection. 

ixjD; iïnkaO;djhlg ,sùu' 

 

• StopIteration: Iterator has no more 

items. 
mqkrdj¾;lhg ;j;a whs;u 
fkdue;' 
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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. 
jevigyk wfmalaIs; ld¾hh bgq 
fkdlrk úg isÿjk fodaI fõ' fla;h 
ì|jeàulska f;drj l%shd;aul jk neúka 
fïjd fndfyda úg y÷kd .ekSug wmyiq 
fõ" kuq;a th jerÈ m%;sM,hla ,nd fohs' 

 
For further reference 

 

Examples: 

• Incorrect calculations: Using the 

wrong formula or arithmetic. 

jerÈ iQ;%h fyda wxl .‚;h Ndú;d 
lsÍu' 
 

• Off-by-one errors: Misconfiguring 

a loop range, resulting in extra or 

missing iterations. 

Æm mrdihla jerÈ f,i úkHdi lsÍu" 
wu;r fyda ke;s jQ mqkrdj¾;k we;s 
lrhs' 

 

• Infinite loops: Creating loops that 

don’t terminate due to incorrect 

conditions. 

jerÈ fldkafoais fya;=fjka wjika 
fkdjk Æm ks¾udKh lsÍu' 

 

• Misplaced conditional checks: 

Checking conditions in the wrong 

order or context, which can lead to 

unexpected behavior. 

wkfmalaIs; yeisÍï j,g ;=vq Èh yels 
jerÈ ms<sfj,g fyda ikao¾Nh ;=< 
fldkafoais mÍlaId lsÍu' 

 

• Incorrectly ordered operations: 

Mixing up operations so that 

calculations are performed in the 

wrong order. 

.Kkh lsÍï jerÈ wkqms<sfj,lg isÿ 
jk mßÈ fufyhqï ñY% lsÍu' 

SyntaxError 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

RuntimeError 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

LogicalError 
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Debugging Techniques 
fodaY ksrdlrK Ys,amSh l%u 
 

 

1. Manual Code Inspection 

 

Carefully reviewing the code for mistakes, 

logic errors, or incorrect assumptions can 

often reveal the source of the problem. 
jerÈ" ;d¾lsl fodaI fyda jerÈ Wml,amk 
i|yd fla;h m%fõYfuka iudf,dapkh lsÍu 
fndfyda úg .eg¨fõ uQ,dY%h fy<sorõ l< 
yelsh' 
 

 

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. 
fodaY ksrdlrKh lsÍug we;s ir,u l%uhla 
jkafka jevigyfka m%jdyh iy úúO wjëkays 
úp,Hj, w.hka ksÍlaIKh lsÍu i|yd 
fla;fha úúO fldgiaj, print m%ldY 
we;=<;a lsÍuhs' 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3. Using Debuggers 

 

• 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. 
ksYaÑ; fma<shl l%shd;aul lsÍu úrdu 
lsÍug Tng fla;fha breakpoint tlla 
ielish yel' jevigyk k;r jQ miq" 
Tng úp,Hhka mÍlaId lr" fla; 
fma<sfhka fma<sh yryd f.dia w.hka 
fjkia jk wdldrh ksÍlaIKh l< yelsh' 

 

In IDLE, you can turn on the debugger by 

navigating to Debug > Debugger in the 

menu. 

IDLE ys" fukqfõ Debug > Debugger fj; 
ixpd,kh lsÍfuka ksfodialdrlh il%sh l< 
yel' 
 
The debugger will display buttons for 

actions like Step, Go, Over, and Out. 

ksfodialdrlh Step" Go" Over iy Out jeks 
l%shd i|yd fnd;a;ï fmkajhs' 
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print() function 

 

Used to output something to the standard 

output device (the screen) 
mß.Klfha iïu; m%;sodk Wmdx.hg ^;srh 
u;g& hula fmkaùu i|yd Ndú;d lrhs 
 

Syntax 

 

print(*objects, sep=' ', end='\n' 

file=None flush=False) 

 

 

Arguments 

 

• sep (default: " "):  

 

String to separate objects. 

jia;= fjka lsÍfï String tl w¾: olajhs' 
 

txt1 = "Hello" 

txt2 = "World" 

 

print(txt1, txt2, sep = '-') 

Hello-World 

 
 

• end (default: "\n"):  

 

String appended after the last object. 

wjidk jia;=jg miqj fmka úh hq;= String tl 
w¾: olajhs' 
 

txt1 = "Hello" 

txt2 = "World" 

 

print(txt1, end = '$') 

print(txt2) 

Hello$World 

 

• file (default: sys.stdout): 

 

Specifies where print sends output, such as 

the screen, a file that can handle text.  
;srh" f.dkqjla jeks uqøKh uÕska m%;sodkh 
hjk ia:dkh i|yka lrhs' 
 

By default, print sends output to 

sys.stdout, which is usually the screen or 

terminal window where the program is 

running. 
fmrksñfhka" uqøKh uÕska m%;sodkh 
sys.stdout fj; hjhs" th idudkHfhka 
jevigyk l%shd;aul jk ;srh fyda m¾hka; 
ljq¿j fõ' 
 
 
• flush (default: False):  

 

Controls how quickly output appears. 
m%;sodkh Èiajk fõ.h md,kh lrhs' 
 

If False: Output may be delayed to improve 

performance. 

False kï ld¾h idOkh jeä ÈhqKq lsÍu 
i|yd m%;sodkh m%udo úh yel' 

 

If True: Output appears instantly, which is 

useful for real-time updates. 

True kï m%;sodkh laI‚lj Èiafõ" th ;;H 
ld,Sk hdj;ald,Sk i|yd m%fhdackj;a fõ' 
 

Examples. 

 

print("Hello") # strings 

Hello 

 

print(100) # values 

100 

 

x = 11 # variables 

print(x) 

11 
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What is a string 

String tlla hkq l=ulao 
 

A string is made up of zero or more 

unicode characters. 

string tlla iEÈ we;af;a hqksfla; ixfla; 
lsysmhlsks 
 

They are enclosed in either single 

quotation marks, double quotation marks, 

or triple quotation marks 
tAjd ;ks WoD; mdG" oaù WoD; mdG fyda WoD; 
mdG ;%s;aj ;=, we;=,;a lr mj;S 
 

 

Single line strings 

;ks fma,sfha strings 
 

1. "Helloworld" 

2. 'Helloworld' 

 
 

Multiline Strings are written using triple 

quotation marks. 

fma,s lsysmhl strings WoD; mdG ;%s;aj ;=, 
we;=,;a lr ,shhs 
 
1.  

"""This is a  

   mutliline 

   string""" 

 
2. 

'''Helloworld 

This is a  

   multiline string''' 

 

 

Strings will later be discussed further. 
;ka;= ms,sno miqj ;jÿrg;a idlÉPd lrkq 
we;' 
 

We can insert a string into the print()  

function to display itself on the screen. 

print()  Y%s;hg string tlla we;=,;a lsÍu 
u.ska th ;srh u; fmkaúh yelsh 
 

Printing strings using print() 

 

print("Helloworld") 

Helloworld 

print('Helloworld') 

Helloworld 

 

Double quoted text is used to display single 

quotes in a string. 
;ks WoaD; mdG m%;sodkh i|yd oaù WoaD; mdG 
Ndú;d l, yel 
 

print ("Ravindu's pen") 

Ravindu's pen 

 

Single quoted text is used to display double 

quotes in a string. 
oaù WoaD; mdG m%;sodkh i|yd ;ks WoaD; mdG 
Ndú;d l, yel 
 

print('Ravindu says "hello"') 

Ravindu says "hello" 

 

Triple single or double quotes are used to 

display multi line strings 

fma,s lsysmhl strings fmkaùug ;ks fyda oaù 
WoaD; mdG ;=k ne.ska Ndú;d fõ 
 

print (''' Hello 

World ''') 

Hello 

print (""" Hello 

World""") 

Hello 

World 

 
 

Strings containing both single and double 

quotes can be displayed by quoting them 

with triple single or triple double quotes. 

;ks iy oaù WoaD; mdG folu wvx.= strings 
m%;sodkh i|yd ;ks fyda oaù WoaD; mdG ;=k 
ne.ska Ndú;d fõ 
 

print("""There's a "PEN" """) 

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. 
miqmi we, br iu. tlg fhfok ksYaÑ; 
ixfla; ixfhdack iuQyhls 
 
They are used to insert special characters 

into a string. 

String tlla ;=, g úfYaI ixfla; we;=,;a 
lsÍu i|yd Ndú;d lrhs' 
 

The backslash \ character alerts the 

computer to exclude the letter immediately 

next to it as it is normally considered. 
;udg miqj mj;sk wkq,laYKh idudkH 
Ndú;fha§ Ndú;d lrk wdldrhg fkdi,lk 
f,i mß.Klh oekqj;a lsÍu \ u.ska isÿfõ 
 

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. \000 octal value 

10. \xhh hex value 

 

\t is used to keep horizontal tab spaces 

;sria tab spaces fh§ug \t Ndú;d lrhs 
 

print ('hello\tworld') 

hello  world 

 

\n is used to insert a new line 
kj fma,shla fh§u i|yd \n Ndú;d lrhs 
 

print ('hello\nworld') 

hello 

world 

 

Double backslashes can be used to print a 

backslash to the output 

m%;sodkh ;=, \ uqøKh lsÍug \\ Ndú;d lrhs 
 

print('hello\\world') 

hello\world 

 

Also used to print single or double 

quotation marks on the output. 
;srh u; ;ks fyda oaù WoaD; mdG uqøKh 
lsÍugo Ndú;d lrhs 
 

print ('Ravindu\'s pen') 

Ravindu's pen 

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

People said "hello" 

 

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

a string 
String tlla ;=< backslash we;=¿ lsÍug 
Ndú;d lrhs 
 

print('c:\\windows') 

C:\windows 
 

\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  fmdaru ix.%yhla (form feed) ksfhdackh 
lrhs" th iïm%odhslj uqøs; f,aLkj, kj 
msgqjlg udre jk kuq;a idudkHfhka 
ysia;ekla f,i l%shd lrhs fyda kùk 
mßirhkays oDYHudk n,mEula ke;' 
 

\000 is used to represent characters by 

their octal values 
\000 wlaIr wIagl w.hka u.ska ksrEmKh 
lsÍug Ndú;d lrhs 
 

print ('\101') 

A 

 

\xhh escape sequence is used to insert 

characters by their hexadecimal values. 
\xhh Ndú;d lrkqfha wlaIr tAjdfha Ivdi% 
w.hka we;=<;a lsÍugh' 
 

print ('\x41') 

A 
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Raw strings 
 

A raw string in Python treats backslashes as 

literal characters. 

Python ys raw string tlla u.ska 
backslashes j,g jpkd¾: wkq,laIK f,i 
i,lhs' 
Python still interprets escaped quotes (like 

\" or \') 
 

print (r'hello\tworld') 

hello\tworld 

 

print (R'hello\nworld') 

hello\nworld 

 

print(R'ravindu\tharindu') 

ravindu\tharindu 

 

Useful for file paths, as paths with 

backslashes can be specified without 

escaping.  
f.dkq ud¾. i|yd m%fhdackj;a fõ" ukao 
nelaia,EIa iys; ud¾. Escape ùulska f;drj 
kshu l< yel' 
 

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

C:\newfolder\newfile.txt 

 

Python still interprets escaped quotes (like 

\" or \') 
mhs;ka ;ju;a escaped quotes  w¾:l:kh 
lrhs ^ \" ,  \' jeks& 
 

print(r"This is a raw string with 

an escaped quote: \"") 

This is a raw string with an escaped 

quote: " 

 

A raw string can’t end with an unescaped 

backslash because it would escape the 

closing quote, causing a syntax error. 

raw string tlla .e,ù fkd.sh unescaped 

backslash tllska  wjika l< fkdyel" ukao 
th jdlH LKav fodaIhla we;s lrñka jid 
oeófï WoaOD;fhka escape jkq we;' 
 

If you need a backslash at the end of a raw 

string, you can either: 

Tng raw string tlla wjidkfha backslashes 
wjYH kï" ( 
 

• Add a double backslash \\. 

oaú;aj backslashes tla lrkak 

 

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

Ends with a backslash\ 

 

Below example will generate a syntax error 

my; fla;h u.ska fodaIhla ,nd fokq we; 

 

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

#syntax error 

 

 

• Use string concatenation. 

string ixhqla; lsÍu Ndú;d lrkak 

 

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

Ends with a backslash\ 
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Comments in python 
Python NdYdfõ újrK 
 

Code lines that the computer should 

neglect are known as comments. 
mß.Klh fkdi,ld yeßh hq;= fla; fma<s 
újrK f,i ye¢kafõ' 
 

Uses of comments  
újrK j, Ndú; 
 
• To improve self-readability of the code 

fla;hl iajhx-lshùfï yelshdj j¾Okh 
lsÍu i|yd 
 

• For the easy reference of third parties 
;=kajk md¾Yjhl myiq wOHkh i|yd 
 

• Fo temporarily neglect code sectors 
fla; fldgia ;djld,slj fkdi,ldyeÍu 
i|yd 

 

Comments are started using a hashtags # 

in python language. 

Python NdYdfõ§ hashtag # Ndú;d lrñka 
újrKhla ,shkq ,nhs 
 
# this is a comment 

 

Python does not have a way of indicating 

multi line comments. 

Python NdYdfõ§ fma,s lsysmhl újrK 
fh§fï yelshdjla fkdmj;S 
 
We must put a hashtag at the beginning of 

each line to put multi line comments. 
tuksid újrKfha iEu fma,shlau wdrïNfha§ 
kej; hashtag fhÈh hq;=h 
 
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 
fla;h ;=, mj;sk kuq;a úp,Hlg wdfoaY lr 
fkdue;s string j¾.fha o;a; python 
NdYdfjka fkdi,ldyßk ksid WoaD; mdG 3la 
iys; string tlla f,i fma,s lsysmhl 
újrKhla fla;h ;=, Ndú;d lsÍugo 
yelshdj mj;S 
 
 
'''This 

   is a multiline 

   comment''' 

 

"""This 

   is a multiline 

   comment""" 

 
Best Practices  

 

• Keep comments brief and focused on 

the code’s purpose. 
woyia fláfhka ;ndf.k fla;fha 
wruqK flfrys wjOdkh fhduq lrkak' 
 

• Don’t restate obvious functionality. 
meyeÈ,s l%shdldÍ;ajh kej; i|yka 
fkdlrkak' 
 

• Update comments as code evolves. 

fla;h mßKduh jk úg comments 
hdj;ald,Sk lrkak' 
 

• Use docstrings for functions and 

classes. 

ld¾hhka (functions) iy mka;s (classes) 
i|yd docstrings Ndú;d lrkak' 

 

NOTE: Docstrings 

String literals that describe the purpose of 

a function, method, class, or module.  
Y%s;hl" l%uhl" mka;shl fyda fudähq,hl 
wruqK úia;r lrk Docstrings jpkd¾:h' 
 

Placed right after the definition, enclosed in 

triple quotes ("""). 
ks¾jpkhg miqj ia:dk.; lr we;" ;%s;aj 
WoaOD;j, ^"""& wuqKd we;' 
 

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 + y 
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help() function 

 

The help() function is used to display 

documentation about objects, modules, 

functions, classes, and keywords. 
jia;=" fudähq," Y%s;" mka;s iy uQ, mo ms<sn| 
f,aLk m%o¾Ykh lsÍug Y%s;h Ndú;d lrhs' 
 

help(print) 

 

This will display the documentation for the 

print() function, explaining how it works, 

its parameters, and examples of usage.  
fuu.ska print() Y%s;h l%shd lrk wdldrh" 
tys mrdñ;s iy Ndú;fha WodyrK meyeÈ,s 
lrñka th i|yd f,aLkhla fmkajkq we;' 

Output: 
 

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. 

th method úia;r" Ndú; úia;r" iy 
mrdñ;s wjYH;d jeks m%fhdackj;a f;dr;=re 
imhk w;r" tAjd M,odhS f,i Ndú;d 
lrkafka flfiao hkak f;areï .ekSug 
mßYS,lhskag Wmldr lrhs'  
 
• *args: What to print. 

uqøKh l< hq;= foa' 
 

• sep: Separator between multiple 

items. 
nyq whs;u w;r fnÿïlre' 

(default: space) 

 

• end: What to add at the end. 

wjidkfha tl;= l< hq;= foa (default: 

newline) 

 

• file: Output destination. 

m%;sodk .ukdka;h 
(default: console) 

' 

• flush: Force immediate display 

laI‚l o¾Ykh l%shd;aul lsÍu 

(default: False). 
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OPERATORS 
fufyhjk 
 

A symbol which is used to represent a 

operation which should be performed on 

two data is an operator 
o;a; folla u; isÿl, hq;= l¾uhla 
ksrEmKh lsÍu i|yd Ndú;d lrk 
ixfla;hla fufyhjkhla f,i ye¢kafõ 
 
 
Types of operators in Python 

Python j, fufyhjk j¾. 
 
Operator types represent the type of 

calculations which should be done on data. 
o;a; u; isÿl, hq;= .KkhlsÍï j¾.h 
fïjd u.ska ksrEmKh lrhs 
 

 

1. Arithmetic operators 
wxl .‚;uh fufyhjk 
 

Arithmetic operators in Python perform 

basic mathematical operations, such as 

addition, subtraction, multiplication, 

division, and exponentiation, on numerical 

data types. 

mhs;ka ys wxl .‚;uh fufyhjk ksÅ,uh 
o;a; j¾. u; tl;= lsÍu" wvq lsÍu" .=K 
lsÍu" fn§u iy n,h ,nd .ekSu jeks uQ,sl 
.‚;uh fufyhqï isÿ lrhs' 
 
 

2. Logical operators   
;d¾lsl fufyhjk 
 
Evaluate boolean expressions, using and, 

or, and not to combine or invert 

conditions. 

fldkafoaiS tAldnoaO lsÍu fyda m%;sf,dau lsÍu 
ioyd iy Ndú;fhka nQ,shdkq m%ldYk 
we.hSug ,la lrhs' 
 

3. Comparison operators 
ixikaokd;aul fufyhjk 
 
Compare values and return True or False 

based on relations like equality or 

inequality. 

iudkd;au;djh fyda wiudk;djh jeks 
iïnkaO;d u; mokïj w.hka ixikaokh 
lr i;H fyda wi;Hh ,nd m%;Hd.ukh lrhs' 
 

4. Bitwise operators   
ìgq wkqidß; fufyhjk 
 

Operate on binary representations of 

integers, manipulating individual bits. 

;ks ;ks ìgq yiqrjñka" ksÅ,j, oaúuh 
ksrEmKhka u; l%shd lrhs' 
 

5. Membership operators 
idudðl fufyhjk 
 

Check if an element exists within a 

sequence (in, not in). 

wkql%uhla ;=< wjhj ;sfí oehs mÍlaId lrhs 
(in, not in)' 
 

6. Identity operators 
y÷kd.ekSfï fufyhjk 
 

Determine if two variables refer to the same 

object in memory (is, is not). 

úp,H folla u;lfha we;s tlu jia;=jlg 
fhduq jkafkao hkak ;SrKh lrhs  (is, is 

not)' 

 
7. Assignment operators  
wdfoaY lsÍfï fufyhjk 
 

Assign values to variables, optionally 

performing an operation (e.g., +=, -=). 

úp,Hhka fj; w.hka mjrhs" úl,amhla 
f,i fufyhqïo isÿ l< yel'^Wod( ¬}" -}&'  
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Arithmetic operators 
wxl .‚;uh fufyhjk 
 

Addition 
tl;=lsÍu 
 

Adds the second data with the first. 
fojk o;a;h m<uq o;a;h iu. tl;= lsÍug 
Ndú;d lrhs 
 

5 + 2 

7 

 

Subtraction 
wvqlsÍu 
 

Subtracts second data from the first. 
fojk o;a;h m<uq o;a;fhka wvq lsÍug 
Ndú;d lrhs 
 

5 - 2 

3 

 

Multiplication 
.=KlsÍu 
 

Multiplies the two data. 
o;a; fol .=K lrhs 
 

5 * 2 

10 

 
Normal Division 
idudkH fn§u 
 

Divides the first data from the second and 

displays the exact answer with decimals. 
m<uq o;a;h fojk o;a;fhka fnod 
oYuia:dk iys;j ms<s;=r ,ndfoa 
 

5 / 2 

2.5 

 

Floor division / Integer division 
ksÅ, fn§u 
 
Divides the first data from the second and 

displays the answer without decimals. 
m<uq o;a;h fojk o;a;fhka fnod 
oYuia:dk rys;j ms<s;=r ,ndfoa 
 

Used to know the exact number of times 

that one data is inside of another. 
hï o;a;hla ;=, ;j;a o;a;hla yßhgu lS 
j;djla mj;skafkaoehs fidhd.ekSug Ndú;d 
l, yel 
 

5 // 2 

2 

 

 

Modulus division / Remainder division 
fn§ul b;sß ,nd .ekSu 
 

Divides the first data exactly from the 

second and displays the amount remaining. 
m<uq o;a;h fojk o;a;fhka yßhgu fn¥ 
úg b;sßjk w.h ,ndfoa 
 

5 % 2 

1 

 

 

Exponentiation 
n,h ,nd .ekSu 
 

Gives the first data raised to the power of 

the second data 
m<uq o;a;h fojk o;a;fha n,hg kxjd 
,ndfoa 
 

5 ** 2 

25 
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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. 
.Kkh lsÍula i|yd úúo j¾. j, o;a; 
Ndú;d lsÍfï§ ,efnk wjidk ms,s;=r tA 
w;ßka mß.Klh ;=, jeäu bvlv w;am;a 
lr.kakd o;a; j¾.fhka ,efí 
 

5 + 2.0 

7.0 

 

5 * True 

6 

 

5.0 - True 

4.0 

 

 

NOTE 2 

Normal division always produces a 

floating-point number as the result. 
idudkH fn§u u.ska iEuúgu bmsf,k ,laYH 
ixLHd wdldrfhka ms<s;=re ,ndfoa 
 

6 / 2 

3.0 

 

5 / True 

5.0 

 

True / True 

1.0 

 

Arithmetic operator precedence 
.‚;uh fufyhjk m%uqL;d wkqms,sfj, 
 

The order in which operators are evaluated 

in an expression which contains more than 

one operator is the operator precedence 
fufyhjk tllg jvd jeä .Kkla iys; 
m%ldYKhl tajd we.hSug ,la l, hq;= 
ms,sfj, fufyhjk m%uqL;d wkqms,sfj, h 
 

1. Parentheses  ( ) 
 

2. Exponentiation  ** 
 

3. 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. 
tlu j¾.fha fyda tlu m%uqL;djfha 
fufyhjk .‚; l¾uhla ;=, mj;sk úg 
tAjd jfï isg ol=Kg mj;sk wdldrfhka 
m%uqL;djh ,nd § l%shd;aul l, hq;=h 
 

Parentheses are used to change the normal 

operator precedence. 
idudkH fufyhjk m%uqL;d wkqms,sfj, 
fjkia lsÍug jryka Ndú;d lrhs 
 
therefore, it has the maximum priority 
tuksid thg jeäu m%uqL;djh mj;S 
 

NOTE 3 

Exponentiation in python is carried out 

from right to left of the expression. 

Python NdYdfõ§ n,h ,nd .ekSfï m%ldYK 
ol=fka isg jug l%shd;aul fõ 
 

2 ** 3 ** 2 

512 

 

In general math, the answer is 64. 
idudkH .‚;fha§ fuys ms<s;=r 64 ls
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Bitwise Operators 
ìgq wkqidß; fufyhqï 
 

These operators are used to perform 

bitwise calculations on integers after 

converting them into binary. 
ksÅ, ixLHd oaùuh ixLHd njg mßj¾;kh 
lsÍfuka miq ìgq wkqidß; fufyhqï isÿlsÍug 
fuu fufyhjk Ndú;d lrhs 
 

 

Left shift 

 

The left shift operator shifts the bits of a 

number to the left by a specified number of 

positions. 

Left shift fufyhjkh úiska ixLHdjl ìgq 
kshñ; ia:dk .Kklska jug ;,ä  lrhs' 
 
 

5 << 2 

20 

 
 

 
 
 
 
 
 
 
 
 
 
 
 

 

 

Right shift 

 

The right shift operator shifts the bits of a 

number to the right by a specified number 

of positions. 

Right shift fufyhjkh úiska ixLHdjl ìgq 
ksYaÑ; ia:dk .Kklska ol=Kg ;,ä  lrhs' 
 

10 >> 2 

2 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Bitwise AND 

 

Compares each bit of two numbers and 

returns 1 if both bits are 1, otherwise 

returns 0. 
ixLHd foll iEu ìÜ tllau ii|d ìgq 
folu 1 kï 1 ,nd fohs" tfia fkdue;skï 0 
,nd fohs' 
 

5&3 

1 

 
 

 

 

 

 

 

We can use the following formula to 

easily do the calculation. 
myiqfjka .Kkh lsÍu isÿ lsÍu i|yd 
wmg my; iQ;%h Ndú;d l< yelsh' 
 

n << x = n * 2x 

We can use the following formula to 

easily do the calculation. 
myiqfjka .Kkh lsÍu isÿ lsÍu i|yd 
wmg my; iQ;%h Ndú;d l< yelsh' 
 

n >> x = n // 2x 
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Bitwise OR 

 

Compares each bit of two numbers and 

returns 1 if either of the bits is 1. 
ixLHd foll iEu ìÜ tllau ii|d ìgq 
foflka tlla 1 kï 1 ,nd fohs' 
 

5|3 

7 

 
 

 

 

 

 

 

 

 

 

Bitwise XOR 

 

Compares each bit of two numbers and 

returns 1 if the bits are different, otherwise 

returns 0. 
ixLHd foll iEu ìÜ tllau ii|d ìgq 
fjkia kï 1 ,nd fohs" tfia fkdue;skï 0 
,nd fohs' 
 

5^3  

6 

 

 

 

 

 

 

 

 

 
 

 

Bitwise NOT 
 

Inverts all the bits of a number (Ex.1 

becomes 0 and 0 becomes 1). 
ixLHdjl ish¨u ìgq fmr<hs ^Wod'1" 0 njg;a 
0" 1 njg;a m;a fõ&' 
 

~2 

-3 

 

This operator also changes the sign of the 

number in most systems that use two’s 

complement for representing signed 

integers. 
fuu fufyhjkh u.ska ,l=Kqj;a mQ¾K 
ixLHd ksfhdackh lsÍu i|yd foflys 
wkqmQrlh Ndú;d lrk fndfyda moaO;sj, 
ixLHd ,l=K fjkia lrhs' 
 

Bitwise NOT explained further 

ìgq wkqidß; NOT ms<sno jeäÿr meyeÈ,s lsÍu 
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Bitwise NOT with positive numbers 

Ok ixLHd iuÕ ìgq wkqidß; NOT 
 
For example, if we ask the computer to find 

the bitwise NOT of 2,  
WodyrKhla f,i" wm mß.Klfhka 2 ys 
^Bitwise NOT& fidhd .ekSug b,a,d 
isáhfyd;a" 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

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

number is the same. 
Ok ixLHdjl tflys iy foflys wkqmQrlh 
folu tlu fõ' 
 
1. The computer first converts 2 into binary 

which is 010. 
mß.Klh uq,skau 2 oaúuh njg mßj¾;kh 
lrhs" tkï 010 fõ' 

 

2. Then, that binary number will be inverted 

by bitwise NOT, resulting in 101. 

bkamiq" tu oaúuh ixLHdj bitwise NOT u.ska 
m%;sf,dau lrk w;r tys m%;sM,hla f,i 101 
,efí' 
 

3. Since the computer outputs the result in 

two’s complement, the result will be the 

two’s complement of 101. 
mß.Klh m%;sM,h foflys wkqmQrlfhka 
m%;sodkh lrk neúka" m%;sM,h 101ys foflys 
wkqmQrlh jkq we;' 
 

4. If we look at the above diagram, it shows 

that the two’s complement of 101 is -3. 
wm by; rEm igyk foi ne¨jfyd;a" 101ys 
foflys wkqmQrlh -3 nj tu.ska fmfka' 
 

Bitwise NOT with negative numbers 

iDK ixLHd iuÕ ìgq wkqidß; NOT 
 

~-2 

1 

 

-2 is represented as -1 in one’s 

complement. 
-2" tflyss wkqmQrlfha§ -1 f,i ksrEmKh 
flfra' 
 

When bitwise NOT is applied to 110, the 

answer will be 001. 

110 g ìgq wkqidß; NOT fh¥ úg ms<s;=r 001 
jkq we;' 
 

Since the one’s complement and two’s 

complement of 001 is the same, the output 

will be +1. 
001 ys tflys wkqmQrlh iy foflys 
wkqmQrlh iudk neúka" m%;sodkh ¬1 jkq we;' 
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Logical operators 
;d¾lsl ldrl 
 

Used to check the validity of any Boolean 

expression. 
nQ,Sh m%ldYKhl j,x.=;djh fmkaùu i|yd 
Ndú;d lrhs. 
 
Theses can be used to make complex 

logical expressions. 
ixlS¾K ;¾l m%ldYK f.dvke.Su i|yd 
Ndú;d lsÍfï yelshdj mj;S' 
 
1. Logical not operator 

;d¾lsl not ldrlh 
 

It inverts the boolean value of something. 
nQ,Sh w.hla lKmsg yerùu fuu.ska isÿfõ 
 

Should be used before the expression. 
m%ldYKhlg fmr Ndú;d l, hq;=h 
 

not True 

False 

Not False 

True 

 

2. Logical or operator 

;d¾lsl or ldrlh 
 

Outputs True when at least one of the two 

expressions combined by the operator is 

true. 
fufyhjkh u.ska iïnkao lrK m%ldYK 
foflka tllaj;a i;H jk úg m%;sodkh i;H 
f,i ,ndfoa 
 

Should be used between the expressions. 
m%ldYK j,g ueÈka Ndú;d l, hq;=h 
 

False or False 

False 

False or True 

True 

True or False 

True 

True or True 

True 

 

3. Logical and operator 

;d¾lsl and ldrlh 
 

Outputs True when both two expressions 

combined by the operator is true. 
fufyhjkh u.ska iïnkao lrK m%ldYK 
folu i;H jk úg m%;sodkh i;H f,i 
,ndfoa 
 

Should be used between the expressions. 
m%ldYK j,g ueÈka Ndú;d l, hq;=h 
 

False and False 

False 

False and True 

False 

True and False 

False 

True and True 

True 

 

NOTE: 

In python, the null value of each data type 

is False. All the other values are true. 
´kEu o;a; j¾.hl Y+kH ksrEmKh lrk 
wjia:dj wi;H f,io fï yereKq úg b;sß 
ish¨ w.hka i;H f,i i,lhs 
 

not 0 

True 
 

not [] 

True 
 

not {} 

True 
 

not () 

True 
 

not '' 

True 
 

not False 

True 
 

not 0.0 

True 
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Comparison operators 
iei÷ï ldrl 
 

Operators which are used to compare two 

variables or values and return True or False 

are known as comparison operators. 
úp,H fyda w.hka folla ixikaOkh lrñka 
i;H fyda wi;H f,i m%;sodk ,nd§u i|yd 
iei÷ï ldrl Ndú;d lrhs 
 

== equal 
 iudk 
!= not equal 
 wiudk 
> greater than 
 úYd, 
>= greater than or equal 
 úYd, fyda iudk 
< less than 
 l=vd 
<= less than or equal 

  l=vd fyda iudk 
 

 

Let us take two initialized variables 
fmr w¾: oelajQ úp,H folla Ndú;d lruq 
 

a=1 

b=2 

 

To check if operands are equal 
úp,H iudkoehs úuiSu i|yd 
 

a==b 

False 

 

NOTE: This operator compares the hash() 

values of both sides  
fuu fufyhjkh u.ska fomi hash() 
w.hka ixikaokh lrhs 
 

2==2.0 

True 

 

To check if operands are not equal 
úp,H wiudkoehs úuiSu i|yd 
 

a!=b 

True 

 

To check if left operand is greater 
jïmi úp,H úYd,oehs úuiSu i|yd 
 

a>b 

False 

 

To check if left operand is greater or equal 
úYd, fyda iudkoehs úuiSu i|yd 
 

a>=b 

False 

 

To check if left operand is smaller 
jïmi úp,H l=vdoehs úuiSu i|yd 
 

a<b 

True 

 

To check if left operand is smaller or equal 
l=vd fyda iudkoehs úuiSu i|yd 
 

a<=b 

True 
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Identity operators 
y÷kd.ekSfï fufyhjk 
 

NOTE: This operator compares the id() 

values of both sides  
fuu fufyhjkh u.ska fomi id() w.hka 
ixikaokh lrhs 
 

is 

 

x=2    # id = 4565874 

y=2   # id = 4565874 

z=2.0   # id = 2154782 

x is y 

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 
idudðl fufyhjk 
 

Used to check if an element is available or 

not available in a sequence. 

Sequence tll element tlla mj;So 
fkdmj;So fiùug Ndú;d lrhs 
 
in 

 

'm' in 'Man' 

False 

 

not in 

 

'm' not in 'Man' 

True 

 

Assignment operator discussed further 
wdfoaY lsÍfï fufyhjkh jeäÿr wOHkh 
 

(1) Normal assignment 
idudkH wdfoaYh 
 

Here, the expression on the right side is 

assigned into the left side variable. 
ol=Kq mi m%ldYh jï mi úp,Hg wdfoaY 
lsÍu fuu.ska isÿfõ 
 

a = 3 

b = 'Ravindu' 

c = 5*4.0 

d = False or True 

 

Answer of the calculations or logics are 

assigned after the execution. 
.Kkh lsÍï iy ;¾l l%shd;aul ùfuka miq 
tAjdfha ms<s;=r wdfoaY ùu isÿfõ 

 
 
(2) Multiple assignment of same value 

tljr iudk w.hka lsysmhla wdfoaYh 
 

A = 1  
A = B = C = 1 B = 1  

C = 1 

 

 

 

 

 

 

 

(3) Multiple assignment of different  

values 
tljr fjkia w.hka lsysmhla wdfoaYh 

 

X = 5  
X,Y,Z = 5,6,'a' Y = 6 

Z = 'a' 
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APPLICATION: 

Swapping two variables 
úp,H foll w.h yqjudre lsÍu 
 

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 3rd variable 
fjk;a NdYd j,§ fuh ;=kaõjk úp,Hla 
Ndú;fhka yia;Shj isÿl, hq;=h 
 
a=5 

b=10 

print(a,b) 

5 10 

 

c=a 

a=b 

b=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. 
úp,H m%udKh m%ldYK ,ehsia;=fõ we;s 
wjhj m%udKhg iudk fkdjk ksid fuh 
isÿfõ 

Augmented assignment 
jeä ÈhqKq lrk ,o wdfoaYh 

 
x+=1  equals x=x+1 
x-=2 equals x=x–2 
x*=2 equals x=x*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 
x&=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 
fufyhjk m%uqL;d wkqms<sfj, 
 

1. Arithmetic Operators 

 

Precedence Order: 
 

** 
 

highest precedence among 

arithmetic operators 

wxl .‚;uh fufyhjk w;r 
by<u m%uqL;djh 

* 
/ 
// 
% 

second highest precendence 

fojk by<u m%uqL;djh 

+ 
- 

the lowest precedence among 

arithmetic operators 

wxl .‚;uh fufyhjk w;r 
wvqu m%uqL;djh 

 

Arithmetic operators have higher 

precedence than comparison and logical 

operators, so they are evaluated first in 

expressions. 
ieiÿï iy ;d¾lsl fufyhjk j,g jvd 
wxl .‚;uh fufyhjk j,g by< 
m%uqL;djhla we;" tneúka tAjd m%ldYkj,§ 
m<uqj we.hSug ,la flfra' 
 
 

2. Bitwise Operators 

 

Precedence Order: 

 

<< 
>> 

shift operators have the 

second highest precedence 

fufyhjkj,g fojk by<u 
m%uqL;djh we; 

& 
next highest 

B<Õ by<u 

^ next highest 

B<Õ by<u 

| 
Lowest 

wvqu 

Bitwise operators (excluding NOT) have 

lower precedence than arithmetic 

operators but higher precedence than 

comparison and logical operators. 

ìgq wkqidß; fufyhjk ^NOT yer& j,g 
wxl .‚;uh fufyhjkj,g jvd wvq 
m%uqL;djhla we;s kuq;a ieiÿï iy ;d¾lsl 
fufyhjkj,g jvd by< m%uqL;djhla we;' 
 

 

3. Comparison Operators 

 

Precedence Order:  

Comparisons have equal precedence. 
iei£ïj,g iudk m%uqL;djhla we;' 
 

Comparison operators have lower 

precedence than arithmetic and bitwise 

operators but are evaluated before logical 

operators.  
ieiÿï ldrl j,g wxl .‚;uh iy ìgq 
wkqidß; fufyhjkhj,g jvd wvq 
m%uqL;djhla we;s kuq;a ;d¾lsl ldrl j,g 
fmr we.hSug ,la flfra' 
 
 
4. Membership and Identity Operators 

 

Precedence Order: 

Membership and identity operators have 

equal precedence and sit just below 

comparison operators. 

Membership iy identity fufyhjkj,g 
iudk m%uqL;djhla we;s w;r iei£fï 
fuyhjkj,g jvd u|la my<ska isà' 
 

They have lower precedence than 

arithmetic and bitwise operators but are 

evaluated before logical operators. 
tAjdg wxl .‚;uh iy ìgq wkqidß; 
fufyhjkj,g jvd wvq m%uqL;djhla we;s 
kuq;a ;d¾lsl fufyhjk j,g fmr we.hSug 
,la flfra' 
 

 

 

 

  

ictfromabc.com



 

46 

5. Logical Operators 

 

Precedence Order: 

 

not 

highest precedence among 

logical operators 

;d¾lsl fufyhjk w;r 
by<u m%uqL;djh 

and second highest 

fojk by<u m%uqL;djh 

or lowest precedence 

wvqu m%uqL;djh 

 

Logical operators have the lowest 

precedence among all types, meaning they 

are evaluated last in an expression unless 

parentheses change the order. 
;d¾lsl fufyhjk j,g ish¨ j¾. w;r 
wvqu m%uqL;djh we;" tkï jryka u.ska 
wkqms<sfj, fjkia fkdlrkafka kï tAjd 
m%ldYkhl wjidk jYfhka we.hSug ,la 
flfra' 
 

Parentheses 

Parentheses have the highest precedence 

over all operators. 
ish¨u fufyhjk j,g jvd jryka j,g 
by,u m%uqL;djhla we;' 
 

NOTE 1: Parentheses 

Parentheses are not operators. They are 

used to change the precedence of the 

order in which an expression is evaluated. 
jryka hkq fufyhjk fkdfõ' m%ldYkhla 
we.hSug ,la lrk wkqms<sfjf,ys m%uqL;djh 
fjkia lsÍug tAjd Ndú;d fõ' 
 

NOTE 2: Bitwise NOT 

In python, bitwise NOT has the next highest 

precedence after parentheses.  Therefore, it 

has the highest precedence over other 

operators. 

mhs;ka ys" jryka j,ska miqj bitwise NOT 
yg ó<Õ by<u m%uqL;djh ysñfõ' tneúka" 
wfkl=;a fufyhjkj,g jvd by<u 
m%uqL;djla fuhg we;' 

Total operator precedence (summary) 

 

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  is 
   is not 

    

Membership  in 
   not in 
 

Boolean NOT  not 

Boolean AND  and 

Boolean OR  or 
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Python variable types 
mhs;ka NdYdfõ úp,H j¾. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
type() function 
 
The type() function in Python is used to 

get the data type of an object. 

jia;=jl o;a; j¾.h ,nd .ekSug mhs;ka ys 
we;s  type() Y%s;h Ndú;d lrhs' 
 
 
 
 
 
 

Primitive data types of variables 
úp,H j, m%d:ñl o;a; j¾. 
 

Integer variables store any whole number. 
´kEu mQ¾K ixLHdjla ksÅ, úp,Hhla f,i 
.nvd fõ 
 
x=12 

type(x) 

<class 'int'> 

 

Floating point variables store any number 

with a floating-point value. 
´kEu mQ¾K fkdjk ixLHdjla bmsf,k ,laYH 
úp,Hhla f,i .nvd fõ 
 

y=12.2 

type(y) 

<class 'float'> 

 

Boolean variables are used to store True or 

False 
i;H iy wi;H nj nQ,Sh úp,Hhla ;=, .nvd 
fõ 
 
a=True 

type(a) 

<class 'bool'> 

 

b=False 

type(b) 

<class 'bool'> 

 

String variables store sequences of 

characters (text).  
úp,H ixfla; wl=re ^mdGh& wkql%u igyka 
lrhs  
 

a="ictfromabc" 

type(a) 

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

can hold different data types. 
,ehsia;= hkq úúO o;a; j¾. /|úh yels 
whs;uj, weKjqï tl;=jls'  
 

a=[10, 20, 30, 40] 

type(a) 

<class 'list'> 

  

Tuples are ordered collections like lists, but 

they are immutable (cannot be changed 

after creation). 
áhqm,aia ,ehsia;= fuka l%uj;a tl;=jla jk 
w;r" th ks¾udKfhka miq fjkia l< 
fkdyels ^wúl,& fõ    
 

a=(10, 20, 30, 40) 

type(a) 

<class 'tuple'> 

  

Sets are unordered collections of unique 

items. 

Sets hkq woaú;Sh whs;uj, weKjqï fkdl< 
tl;=jls'    
 

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 o;a; h;=re-w. hq., f,i 
.nvd lrhs yd tAjd fjkia l< yel' h;=re 
^Keys& woaú;Sh úh hq;= w;r" tAjd fndfyda úg 
strings fõ' 
 
person={"name":"Ravindu","age":29} 

type(person) 

<class 'dict'> 

  
 

Variables 
úp,H 
 

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. 
f;dr;=re m%udKhla r|jd ;nd.; yels  
kduhla yd hq.,kh jQ ^y÷kajkhla& 
mß.Klfhys m%Odk u;lh ;=, fjkalr.;a 
;djld,sl .nvd ia:dkhla úp,Hla f,i 
ye¢kafõ 
 

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.  
fla;fha ´kEu ;ekl úp,H iE§u isÿl, 
yel' úp,H u;l ;nd.ekSu i|yd 
jevigyk wdrïNhg fmr u;lh ;=, bv 
fjka lsÍula wjYH fkdfõ' 
 
Creation of a variable automatically 

happens when we assign a value. 
úp,Hlg w.hla wdfoaY lrk wjia:dfõ§ 
úp,Hh iE§u bfíu isÿfõ' 
 
We also do not need to inform the 

computer about the data type of the 

variable that we are going create. 

Python NdYdfõ§ ks¾udKh lrk úp,Hfha 
o;a; j¾.h ms,sU| mß.Klhg fmr 
oekqïj;a lsÍula isÿ lsÍula wjYH fkdfõ'  
 
Python dynamically allocates the space 

needed for a variable from the memory 

according to what we are going to store. 

Python NdYdj u.ska .nvd lrk o;a;h wkqj 
wjYH bv m%udKh bfíu ;SrKh lsÍu 
isÿlrhs' 
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Variable creation in different languages 
úúO NdId j, úp,H ks¾udKh 

 

 

 

Language Example  Typing Declaration Requirements 

Python x = 5 Dynamic 
No type or keyword needed; type inferred. 
j¾.hla fyda uQ, mohla wjYH fkdfõ¦ j¾.h 
wkqudk lrhs' 

JavaScript let x = 5 Dynamic 
let for mutable, const for constants. 
mutable i|yd let " ksh; i|yd const ' 

Java int x = 5; Static 
Must declare type explicitly; type is fixed. 
j¾.h meyeÈ,sj m%ldY l< hq;=h¦ j¾.h ia:djr 
fõ 

PHP $x = 5; Dynamic 

No type or keyword needed; variables use $. 

j¾.hla fyda uQ, mohla wjYH fkdfõ¦ úp,H $ 
Ndú;d lrhs' 

C++ int x = 5; Static 
Must declare type explicitly; type is fixed. 
j¾.h meyeÈ,sj m%ldY l< hq;=h¦ j¾.h ia:djr 
fõ 

Swift var x = 5 Static 
var for mutable, let for constants. 

mutable i|yd var " ksh; i|yd constants ' 

Kotlin val x = 5 Static 
var for mutable, val for constants. 

mutable i|yd var " ksh; i|yd val ' 

Ruby x = 5 Dynamic 
No type or keyword needed; type inferred. 
j¾.hla fyda uQ, mohla wjYH fkdfõ¦ j¾.h 
wkqudk lrhs ' 

R x <- 5 Dynamic 
No type or keyword needed; type inferred. 
j¾.hla fyda uQ, mohla wjYH fkdfõ¦ j¾.h 
wkqudk lrhs ' 

Pascal 
var x: 
Integer; x:=5; Static 

var keyword required; type fixed after 

declaration. 

var uQ, moh wjYHhs¦ m%ldYfhka miqj j¾.h 
iaÓr fõ ' 

 

 

 

Dynamic Typing 
No type declaration needed; the type is 

inferred from the value. 
.;sl ghsma lsÍu( type m%ldYhla wjYah 
fkdfõ¦ j¾.h w.fhka wkqudk flfra' 

 
Static Typing 

Requires a type to be declared; type is 

fixed. 
iaÓ;sl ghsma lsÍu( j¾.hla m%ldY lsÍug 
wjYHfõ¦ j¾.h ia:djr fõ 

Declaration Needed 

Indicates whether you must declare the 

type or use specific keywords (Ex. let, var). 
Tn j¾.h m%ldY l< hq;=o ke;fyd;a 
úfYaIs; uQ, mo Ndú; l< hq;=o hkak olajhs 
^Wod'" let, var & 
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Creating variables and assigning values  
úp,H idod w.hka wdfoaYh 
 

For this the assignment operator is used 

between the variable name and the value 
fï i|yd úp,H kduh iy w.h w;rg 
wdfoaY lsÍfï fufyhjkh Ndú; lrhs 
 
 
 

 
 
 
 
 
NOTE: Statements including the 

assignment operator should always be read 

from right to left 
wdfoaY lsÍfï fufyhjkh iys; m%ldY iEu 
úgu ol=fKa isg jug lshúh hq;=h 
 
 
Naming variables 
úp,H kdulrKh 
 

1. A variable name can only contain letters, 

digits, and underscores (_). No other special 

characters or spaces are allowed inside 

them. 
úp,H kduhl mej;sh yelafla wl=re" 
b,lalï iy há bß muKs(_). ta ;=< fjk;a 
lsisÿ úfYaI i,l=Kq fyda ysia wjldY mej;sh 
fkdyel 
 

2. A variable name cannot be started with a 

digit. It can only be started with the 

remaining types, a letter, or an underscore.  
úp,H kduhla b,lalulska wdrïN úh 
fkdyel. wdrïN úh yelafla b;sß j¾. 
foflka" tkï wl=rlska fyda há brlska muKs 
 

3. Language reserved words cannot be 

used as variable names. 
NdYdfõ weúrekq mo úp,H kdu f,i Ndú;d 
l, fkdyel 
 

4. Python is a case sensitive language. 

mhs;ka hkq capital / simple ixfõ§ NdYdjls 
 
5. A variable can be of any length. 
úpH,hla ´kEu È.lska mej;sh yel' 

Practices in defining variable names. 
úp,H kdu iE§fï§ we;s mqreÿ 
 

Multi word variable names are defined in 

the following three forms. 
jpk lsysmhl úp,H kdu my; mßÈ 
w¾:oelaùu isÿlrhs 
 

Pascal Case 

Each word starts with a capital letter: 
iEu jpkhlau lemsg,a wl=rlska wdrïN fõ 
 
MyVariableName = "John" 

 

Camel Case 

Each word, except the first, starts with a 

capital letter: 
m,uq jpkh yer iEu jpkhlau lemsg,a 
wl=rlska wdrïN fõ 
 
myVariableName = "John" 

 

Snake Case 

Each word is separated by an underscore 

character: 
iEu jpkhlau há brla u.ska fjka lrkq 
,nhs 
 
my_variable_name = "John" 
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Special Variables and Conventions 
úfYaI úp,Hhka iy iïuq;Ska 
 

Single Underscore (_): 

A single underscore is often used as a 

throwaway variable when a value is needed 

but not used. 
w.hla wjYH kuq;a Ndú;d fkdlrk úg ;ks 
há bß fndfyda úg bj;,k úp,Hhla f,i 
Ndú;d lrhs' 
 

Double Leading Underscore (__var) 

Used to make a variable name “private” 

within a class. 

mka;shla (class) ;=< —mqoa.,sl— úp,H kduhla 
iE§ug Ndú;d lrhs . 
 

Trailing Underscore (var_) 

Used to avoid conflicts with reserved 

keywords, Ex. class_ instead of class. 
fjka l< uQ,mo iuÕ .egqï j<lajd .ekSug 
Ndú;d lrhs" Wod'" class fjkqjg class 

 

Examples for Variable Names That 

Cause Errors 

fodaI we;s lrk úp,H kï i|yd WodyrK(:  
 
class 
for 
First name 
Age and gender 
1st_place 
My-variable 
total$cost 
 

Examples for Correct Variable Names 
ksjerÈ úp,H kï i|yd WodyrK  
 
class_name 
my_variable 
list1 
MyName 
_hello 
hello_ 
AgeAndGender 

 

 

Displaying a variable 
úp,Hla fmkaùu 
 

x=1 

print(x) 

1 

 

Displaying several variables together 
úp,H lsysmhla tljr fmkaùu 
 

y=2 

print(x,y) 

1 2 

 

We can use sep parameter in the print() 

function to separate the values with a 

character that we want. 
wmg wjYH dwkq,laIKhla u.ska w.hka fjka 
lsÍug print() Y%s;fha sep mrdñ;sh Ndú;d 
l< yel' 
 

The default is sep=" ". 
fuys fmrksñh sep=" " fõ' 
 

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

1-2 

 
 

Displaying variables with strings 

Strings iu. úp,H fmkaùu 
 

print('value of x is',x) 

value of x is 1 
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Calculations with variables 
úp,H iu. .KkhlsÍï 
 

z=x+y 

print(z) 

3 

print(x+y) 

3 

 

 

Calculations with variables and values 
úp,H iy w.hka iu. .KkhlsÍï 
 

print(x+1) 

2 

Print(x*y) 

2 

Print(y**2) 

4 

 

 

Reusing a variable again and again 
tlu úp,H kej; kej; Ndú;h 
 

print(x) 

1 

x=x+1 

print(x) 

2 

print(y) 

2 

y = x + y**2 

print(y) 

5 

 

 

Constants 
ksh; 
 
Constants are variables whose values are 

intended to remain unchanged throughout 

the program. 
ksh;hka hkq jevigyk mqrdjgu 
fkdfjkiaj mej;Sug woyia lrk úp,H fõ' 
 
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 yg fjk;a iuyr NdId j,§ fuka 
ksh;hka iE§u i|yd  iyh fkdue;s w;r" 
ixj¾Olhska úiska idudkHfhka  úp,H kduh 
ish,a, lemsg,a wl=re j,ska ,sùfuka ksh;hla 
oelaùug kdu lsÍfï iïuq;shla Ndú;d lrhs' 
 

PI = 3.14159 

GRAVITY = 9.8 

 

 

Example. 

 

In y = mx + c: 

 

• m and c are fixed constants. 

m iy c ia:djr ksh;hka fõ' 
 

• x is the independent variable. 

x hkq iajdh;a; úp,Hhhs' 
 

• y is the dependent variable, determined 

by m, c, and x. 

y hkq m, c, fukau x u.ska ;SrKh lrkq 
,nk mrdh;a; úp,Hh fõ' 
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Getting input from the user 
mßYS,lhdf.ka wdodk ,nd.ekSu 
 
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. 
úp,Hla i|yd w.h fla;h we;=,;ska wdfoaY 
l, yels w;r fla;h l%shd;aul jk w;r;=r 
mßYS,lhdf.ka b,a,d .ekSuo l, yelsh 
 

 
 
 
 
 
 
 
 
 
 
 

NOTE: 

In python, input values are assigned in the 

moment which the blank variables are 

created.  
úp,H idok wjia;dfõ§u wdodk w.hka 
wdfoaY lsÍu python ys§ isÿfõ 
 

In other languages blank variables should 

be created before taking user input. 
fjk;a NdYd j,§ mßYS,lhdf.ka wdodk 
,nd.ekSug fmr úp,H idod ;sìh hq;=h 
 

Input is taken later in another step 
wdodk ,nd.kafka fjk;a mshjrl§h 
 
 

Inputs are taken as follows 
wdodk ,nd.kafka my; mßÈh 
 
VariableName = input('prompt') 

 

NOTE: 

Prompt is the message shown to the user 

instructing him to input a data 

Prompt hkq o;a;hla ,nd fok f,i 
mßYS,lhdg fmkajk m‚jqvhhs 
 
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() Y%s;h u.ska iEuúgu mßYS,lhd 
wdodkh lrk o;a;h string wdldrfhka úp,H 
;=, .nvd lsÍu isÿlrhs 
 
To change the data type of the input, 

casting should be done 
wdodkfha o;a; j¾.h fjkia lsÍu i|yd 
casting isÿ l, hq;=h  
 
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 
mqreoaola f,i mßYS,lhd úiska ,ndÿka 
wdodkhlg wod, iEu  m%;sodkhlgu fmr th 
,enqKq wdldrh mßYS,lhd oekqïj;a l, 
hq;=h 
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Casting 

 

Converting a specific data type into 

another data type for temporary usage, 

using functions is known as casting. 
tla o;a; j¾.hla ;djld,sl Ndú;h i|yd 
fjk;a o;a; j¾.hlg mßj¾:kh lr.ekSu 
casting f,i y÷kajhs 
 

Types of Casting  

Casting j¾. 

 

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. 
meyeÈ,s l%uf,aLl Wmfoia fkdue;sj 
mßj¾;lhd tla o;a; j¾.hlg iajhxl%Shj 
mßj¾;kh lrk úg mhs;ka ys Implicit 

casting ^fyda iajhxl%Sh wdldrfha mßj¾;kh& 
isÿfõ' 
 
This happens when there’s no risk of data 

loss or ambiguity in the conversion 
o;a; ke;sùfï wjodkula fyda mßj¾;kfha 
wmeyeÈ,s njla fkdue;s úg fuh isÿ fõ 
 

Output automatically adopts the data type 

that occupies more memory 
m%;sodkh iajhxl%Shj jeä u;lhla we;s o;a; 
j¾.h Ndú;d lrhs 
 

Integer and Float point number: 

 

a=1 

b=3.14 

print(a + b) 

4.14  

 

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 

  

 

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. 

mhs;ka ys Explicit casting ys ^j¾. 
mßj¾;kh f,io ye¢kafõ& built-in Y%s; 
Ndú;fhka tla o;a; j¾.hlska ;j;a o;a; 
j¾.hlg úp,Hhla w;ska mßj¾;kh lsÍu 
we;=<;a fõ' 
 

1. String Casting 

 

• String to Integer 
 

a = "42" 

print(int(a)) 

42 

 

• String to List 
 

a = "hello" 

print(list(a)) 

['h','e','l','l','o'] 
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• String to float   
 

a = "3.14" 

print(float(a)) 

3.14 

 

b = "1" 

print(float(b)) 

1.0 

 

  

Note: 

Below code will give a value error 
my; fla;h u.ska value error tlla ,nd 
fokq we; 
 

b = "ictfromabc" 

print(float(b)) 

#gives a valueerror 

 

print(int(b)) 

#gives a valueerror 

 

 

String to Boolean 

 

Converts a non-empty string to True, and 

an empty string to False. 
ysia fkdjk string tlla True njg;a" ysia 
string tlla False njg;a mßj¾;kh lrhs' 

 

 

a = "ictfromabc" 

print(bool(a)) 

True 

 

a="" 

print(bool(a)) 

False 

 

 

2. Integer Casting 

 

• Integer to String 

 

a = 1 

a = str(a) 

print(a) 

1 

 

print(type(a)) 

<class 'str'> 

  

• Integer to float 
 

a = 1 

a = float(a) 

print(a) 

1.0 

 

print(type(a)) 

<class 'float'> 

 

 

• Integer to Boolean 
 

Converts 0 to False, and any non-zero 

integer to True 
0 wi;H njg;a" Y=kH fkdjk mQ¾K 
ixLHdjla i;H njg;a mßj¾;kh lrhs 
 

a = 1 

a = bool(a) 

print(a) 

True 

 

print(type(a)) 

<class 'bool'> 
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3. Float Casting 

 

• Float to Integer 
 

a = 3.99 

a = int(a) 

print(a) 

3 

 

print(type(a)) 

<class 'int'> 

 

  

• Float to string 
 

a = 3.14 

a = str(a) 

print(a) 

3.14 

 

print(type(a)) 

<class 'str'> 

  

• Float to Boolean 

 

Converts 0.0 to False, and any non-zero 

float to True. 
0'0 False njg mßj¾;kh lrhs" iy 
´kEu Y=kH fkdjk float tlla True njg 
mßj¾;kh lrhs' 
 

a = 3.14 

a = bool(a) 

print(a) 

True 

 

print(type(a)) 

<class 'bool'> 

 

  

4. Boolean Casting 

 

• Boolean to Integer 

 

Converts True to 1 and False to 0 
True 1 iy False 0 njg mßj¾;kh lrhs 
 

a = True 

a = int(a) 

print(a) 

1 

 

print(type(a)) 

<class 'int'> 

  

• Boolean to String 
 

a = True 

a = str(a) 

print(a) 

True 

 

print(type(a)) 

<class 'str'> 

 
• Boolean to Float 
 

a = True 

a = float(a) 

print(a) 

1.0 

 

print(type(a)) 

<class 'float'> 

 

 

 

  

ictfromabc.com



 

57 

5. List Casting 

 

• List to String 

 

Method 1: 

 

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

print(str(a)) 

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

  

Method 2 : 

 

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

print("".join(a)) 

abc 

  

join() method will be discussed later 
join()  method miqj idlÉPd flfra 

 
• List to Tuple 
 

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

print(tuple(a)) 

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

 

  

• List to Set 
 

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

print(set(a)) 

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

 

  

• List to Dictionary 

 

Converts a list of tuples (key-value 

pairs) to a dictionary 
gm,a ,ehsia;=jla ^h;=re-w.h hq.,& 
dictionary tllg mßj¾;kh lrhs 
 

a=[('a',10),('b',20)] 

print(dict(a)) 

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

 
  

6. Tuple Casting 

 

• Tuple to List 

 

a=(1,2,3) 

print(list(a)) 

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

  

• Tuple to String 

 

Method 1: 

 

a=(10,20,30) 

print(str(a)) 

(10,20,30) 

     

Method 2: 

 

a=('a','b','c') 

print("".join(a)) 

abc 

     

7.Set Casting 

     

• Set to list 

 

a={10,20,30} 

print(list(a)) 

[10,20,30] 

 
 

• Set to tuple 
 

a={10,20,30} 

print(tuple(a)) 

(10,20,30) 

 

• Set to string 
 

a={10,20,30} 

print(str(a)) 

{10,20,30} 
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Control Structures 
md,k jHqy 
 

A block of programming that chooses a 

direction in for the program to flow based 

on given parameters. 
§ we;s mrdñ;Ska wkqj jevigykg .,d hdug 
ÈYdjla ;SrKh lrk l%uf,aLK fldgila 
md,k jHqyhls 
 

Control structures control the flow of 

execution of a program. 
md,k jHqyhka u.ska jevigykla l%shd;aul 
lsÍfï m%jdyh md,kh lrhs' 
 

They determine how and when certain 

sections of code are executed based on 

conditions or repeated actions. 
fldkafoais fyda mqkrdj¾;k l%shd u; mokïj 
fla;fha we;eï fldgia l%shd;aul lrkafka 
flfiao iy l=uk fõ,dfõo hkak tAjd u.ska 
;SrKh lrhs' 
 
 

Need for control structures for better 

program execution 
jvd fyd| jevigyka l%shd;aul lsÍula i|yd 
md,k jHqy j, wjYH;djh 
 
• Direct program flow and decision-

making. 
iDcq jevigyka m%jdyh iy ;SrK .ekSu' 

 

• Execute specific code based on 

conditions. 
fldkafoais u; mokïj ksYaÑ; fla; 
l%shd;aul lsÍu' 

 

 

Types of Control Structures 
md,k jHqy j¾. 
 

Sequence  wkql%uh  

Selection   jrKh/f;aÍu 

Repetition   mqK¾lrKh 

 

Sequence 
wkql%uh 
Statements are executed from the 

beginning to end in a strict order. 
uq, isg w.g fkdfjkia jk ms<sfj,lg tlla 
miqmi tlla  Wmfoia l%shd;aul fõ 
 

 

 

 

 

 

 

 

 

 

Selection 
jrKh 
A decision is made depending on a 

condition. should always be two ways.  
wjYH;djhla u; mokïj ;SrKhla .kq 
,nhs' m%;sodkh iEuúgu fomilg muKla 
fnÈh hq;=h 
 

 

 

 

 

 

 

 

 

 

Repetition 
mqKrela;sh 
One or several statements of an algorithm 

are repeated for a fixed number of times 

depending on a condition. 
we,af.dß;uhl mshjr tlla fyda lsysmhla" 
hï wjYH;djhla u; mokïj ksh; jdr 
m%udKhla kej; kej; l%shd;aul ùu isÿfõ 
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Data structures / Sequences  
o;a; jHqy $wkql%uh 
 
A sequence is a collection of items that can 

be indexed and iterated over. 
wkql%uhla hkq iqÑ.; iy mqkrdj¾;kh l< 
yels whs;u tl;=jls' 
 

Sequences can be of different types, and 

they allow you to store and manage 

multiple values in an organized way. 
wkql%uhla úúO j¾.j, úh yels w;r" tAjd 
ixúOdkd;aul wdldrhlska nyq w.hka .nvd 
lsÍug iy l<ukdlrKh lsÍug Tng bv 
i,ihs' 
 

Types of data structures 

 

1. Lists 

 

Ordered, mutable (changeable) collection 

of items. 
wkqms<sfj,la we;s" fjkia l< yels whs;u 
tl;=jls' 
 

Syntax: Defined with square brackets. 
fldgq jryka u.ska w¾: olajkq ,nhs' 
Ex. my_list = [1, 2, 3] 

 

Ideal for collections of related data, like a 

list of numbers or strings. 
ixLHd fyda ;ka;= ,ehsia;=jla jeks wod< o;a; 
tl;= lsÍï i|yd jvd;a iqÿiqh' 
 

2. Tuples 

 

Ordered but immutable collection of items. 
wkqms<sfj,la we;s kuq;a fjkia l< fkdyels 
whs;u tl;=jls' 
 

Syntax: Defined with parentheses. 
idukH jryka u.ska w¾: olajkq ,nhs' 
Ex. my_tuple = (1, 2, 3) 

 

Used for fixed collections of items, where 

immutability is important, like coordinates 

(x, y) or other constant data. 
LKavdxl ̂ ^x" y&& fyda fjk;a ksh; o;a; jeks 
fjkia fkdjk nj jeo.;a jk whs;uj, 
ia:djr tl;=jla ;nd .ekSug Ndú;d fõ' 
3. Dictionaries 

 

Unordered collection of key-value pairs, 

mutable. 
h;=re-w.h hq.,j, wkqms<sfj,la ke;s 
fjkia l< yels tl;=jls' 
 

Syntax: Defined with curly braces. 
i., jryka u.ska w¾: olajkq ,efí' 
Ex.  
my_dict = {"key1": "value1", 
"key2": "value2"} 

 

Suitable for mappings, where you need to 

associate unique keys with values, such as 

a phone book. 
ÿrl:k wxl iys; fmd;la jeks w.hka iuÕ 
wkkH h;=re iïnkaO lsÍug wjYH jk 
is;shï.; lsÍï i|yd iqÿiq fõ' 
 

 

5. Strings 

Ordered, immutable sequence of 

characters. 
wkqms<sfj,la we;s" fjkia l< fkdyels 
wkq,laIK wkqms<sfj,ls' 
 

Syntax: Defined with quotes. 
WoD; u.ska w¾: olajkq we;' 
Ex. my_string = "Hello" 

 

 

4. Sets 

 

Unordered collection of unique items, 

mutable. 
fjkia l< yels wkkH whs;uj, 
wkqms<sfj,la fkdue;s tl;=jls' 
 

Syntax: Defined with curly braces. 
i.< jryka u.ska w¾: olajkq we;' 
Ex. my_set = {1, 2, 3} 
 

Used to store unique items and perform 

mathematical set operations like union, 

intersection, etc. 

wkkH whs;u .nvd lsÍug iy union" 
intersection jeks .‚;uh fufyhqï isÿ 
lsÍug Ndú;d lrhs' 
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Lists 
,ehsia;= 
 
Lists are used to store several data under 

the same identifier.  
tlu y÷kajk kduh hgf;a o;a; lsysmhla 
r|jd ;nd .ekSu i|yd Lists Ndú;d lrhs 
 
A list contains items separated by commas 

and enclosed by square brackets. 

list tlla ;=, comma fhdod fjka l, o;a; 
fldgq jryka ;=, wka;¾.;j mj;S 
 

 
 
 
 
 
 
 
 
 
 
 
 
Items in a list can be different data types. 
fïjd ;=, úúo j¾. j, o;a; mej;sh yel 
 

Elements can be added, edited, and 

deleted after creating a list (lists are 

mutable) 
mj;sk list ;=,g w¨;a o;a; we;=,;a lsÍug" 
mj;sk o;a; fjkia lsÍug iy uld oeóug 
yelshdj mj;S 
 
Has an order of values. 
w.hka wkqms<sfj,la mj;S' 
 

Can contain duplicate values. 
iudk w.hka lsysmhla mej;sh yelsh' 
 
Elements of a list can be individually 

accessed using a unique index. 

wkkH jQ index Ndú;fhka tu o;a; fj; 
fjka fjkaj msúiSu isÿ l, yel 
 
 

 

 
 
 
Structure of a list inside main memory of 

a computer may look like follows 

mß.Klfha u;lh ;=, list tll jHqyh 
my; mßÈh' 
 

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

 
 

Accessing list elements can be done in 

two methods as follows 

list tll wjhj j,g m%fõY ùu my; mßÈ 
l%u follg isÿl, yelsh' 
 

From left to right using positive indexes 
jfï isg ol=Kg Ok o¾Yl fhdod .ksñka 
 

print(K[0]) # 10 

print(K[2]) # 20 

 

From right to left using negative indexes 
ol=fKa isg jug RK o¾Yl fhdod .ksñka 
 

print(K[-1]) # 5.1 

print(K[-5]) # False 

 
 
 
Modifying list elements can be done 

using the following method. 

List tll wjhj fjkia lsÍu my; l%uh 
u.ska isÿl, yel' 
 

J=[10, 20, 30, 40, 50] 

 

J[1]=500 

print(J) 

[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. 
wdrïNl" wjidk iy mshjr w.hka 
fhdod.ksñka tljr list tll wjhj lsysmhla 
fj; m%fõY ùu 
 
 
 
 

 
 
 

 
 
 
 

 
 

 

 
 
 

Default values are used when user defined 

values are not given. 
mßYS,lhd úiska w¾:olajk ,o w.hka ,nd 
§ fkdue;s úg iïu; w.hka Ndú; fõ 
 

J = [10, 20, 30, 40, 50] 

 

print(J[1:4]) 

[20, 30, 40] 

 

print(J[1:4:2]) 

[20, 40] 

 

print(J[::2]) 

[10, 30, 50] 

 

print(J[:-1:]) 

[10, 20, 30, 40] 

 

print(J[-1:0:-1]) 

[50, 40, 30, 20] 

 

 

Modifying a slice of a list at once can be 

done using the following method. 

List tll fldgila tljr fjkia lsÍu my; 
l%uh u.ska isÿl, yel' 
 

Changing the exact number of values 
yßhgu w.hka .Kkla fjkia lsÍu 
 
 

marks = [10, 20, 30, 40, 50] 

 

marks[1:3] = [60, 70] 

print(marks) 

[10, 60, 70, 40, 50] 

 

 

Changing less values with more 
wvq w.hka .Kkla jeä w.hka .Kklska 
fjkia lsÍu 
 

marks = [10, 20, 30, 40, 50] 

 

marks[1:3] = [60, 70, 80, 90] 

print(marks) 

[10, 60, 70, 80, 90, 40, 50] 

 
 

Changing more values with less 
jeä w.hka .Kkla wvq w.hka .Kklska 
fjkia lsÍu 
 
 

marks = [10, 20, 30, 40, 50] 

 

marks[1:3] = [100] 

print(marks) 

[10, 100, 40, 50] 

 

Adding elements to lists cannot be done by 

calling unavailable indexes  

fkdmj;sk indexes le|jd list tllg w¨;a 
wjhj tla lsÍu isÿ l, fkdyel 
 

R=[] 

R[0]=34 

gives an error. 
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Using methods with lists 

,ehsia;= iu. methods Ndú;d lsÍu 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 

append() method is used to add new 

elements into a list. 

list tllg w¨;a wjhj tl;= lsÍu i|yd 
append () method tl Ndú;d lrhs 
 

R.append(2) 

print(R) 

[2] 

 

append() method can add only one 

element to the end of a list at a time. 

list tll w.g tla jrlg tla wjhjhla 
muKla tla lsÍu i|yd append() method 
tl Ndú;d lrhs 
 
R.append(3,4,5)  

gives an error. 
 

 

insert() method is used to add an 

element to a specific index of a list. 

list tll ksYaÑ; index tllg wjhjhla tla 
lsÍu i|yd insert() method tl Ndú;d 
lrhs' 
 

a=[10, 20, 30] 

a.insert(2,'k') 

 

This inserts 'k' into index 2 of list a 

List a ys index 2 f,i 'k' we;=,;a lrhs 
 

print(a) 

[10, 20, 'k', 30]  
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extend() method is used to extend a list 

by another list 

list tlla ;j;a list tllska §¾. lsÍu i|yd 
extend() method tl Ndú;d lrhs' 
 
x=[1, 2, 3] 

y=[4, 5, 6] 

 

x.extend(y) 

print(x) 

[1, 2, 3, 4, 5, 6] 

 

NOTE: 

Lists can be extended by any iterable object 

(string, tuple, set, dictionary) 

´kEu o;a; j¾.hla u.ska list extend lsÍu 
isÿl, yel' 
 

z='hello' 

y.extend(z) 

print(y) 

[4, 5, 6, 'h', 'e', 'l', 'l', 'o'] 

 
 

del command is used to Delete the 

whole list 

uq̈  list tlu uld oeóu i|yd del úOdkh 
Ndú;d lrhs 
 
T=[10, 20, 30, 40] 

del T  # deletes the list. 

print(T) # gives an error. 

 
 

del command can be also used to delete 

specific index elements from a list 

list tllska ksYaÑ; index tll wjhj uld 
oeóu i|ydo del úOdkh Ndú;d lrhs' 
  

S = [10, 20, 30, 40, 50] 

 

del S[0] 

print(S) 

[20, 30, 40, 50] 

 

remove() method can be used to remove 

the first coming specific item from a list 

list tll uq,skau yuqjk ksYaÑ; o;a;hla 
bj;a lsÍu i|yd remove() method tl 
Ndú;d lrhs 
 

b=list('colombo') 

print(b) 

['c','o','l','o','m','b','o'] 

b.remove('o') 

print(b) 

['c','l','o','m','b','o'] 

b.remove('o') 

print(b) 

['c','l','m','b','o'] 

b.remove('o') 

print(b) 

['c','l','m','b'] 

b.remove('o') 

gives an error 

 

pop() method can be used to remove a 

specific item at a given index 

§ we;s index tll o;a;hla bj;a lsÍu i|yd 
pop() method tl Ndú;d l, yel 
 

c=list('colombo') 

print(c) 

['c','o','l','o','m','b','o'] 

 

c.pop(4) 

'm' 

print(c) 

['c', 'o', 'l', 'o', 'b', 'o'] 

 

Here the popped data will be displayed on 

the screen, or we can pass it to another 

variable. 

fuys§ pop jk o;a;h ;srh u; o¾YKh jk 
w;r" wjYH kï th fjk;a úp,Hhla ;=,g 
,nd.; yelsh 
 

x = c.pop(5) 

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. 
bj;a l, hq;af;a l=uk o;a;ho hehs i|yka 
fkdl, úg pop() method tl u.ska list 
tll wjidk o;a;h bj;a lrhs' 
 
 
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 tllska ish¨u wjhj bj;a lr" ysia o;a; 
jHqyh muKla u;lfha ;nd .ekSu i|yd 
clear() method tl Ndú;d lrhs' 
 
 

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 tl uÕska ,ehsia;= 
whs;u w. isg uq,g kej; ieliSfuka 
,ehsia;=fõ wkqms<sfj, wdmiq yrjhs' 
 
 

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. 
,ehsia;=jl ksYaÑ; w.hla we;s jdr .Kk 
;SrKh lsÍug count() l%uh Ndú;d lrhs' 
 
numbers = [1, 2, 3, 2, 2, 4] 

count_of_twos = numbers.count(2)   

print(count_of_twos) 

3 

 

sort() method sorts the list in 

ascending order by default.   

sort() method tl u.ska fmrksñfhka 
,ehsia;=j wdfrdayK wkqms<sfj,g sort lrhs' 
 

x = [10, 50, 40, 30, 20] 

x.sort() 

print(x) 

[10, 20, 30, 40, 50] 

 

parameters 
 

list.sort(reverse, key) 

 
reverse 

reverse=True will sort the list in 

descending order. Default is 
reverse=False 
reverse=True ,ehsia;=j wjfrdayK 
wkqms<sfj,g j¾. lrhs' fmrksñh 
reverse=False fõ 
 

key 

The key parameter allows you to specify a 

function that determines the criteria by 

which elements should be sorted. 

wjhj sort l< hq;= ks¾Kdhl ;SrKh lrk 
Y%s;hla kshu lsÍug key mrdñ;sh u.ska Tng 
bv i,ihs' 

 

Ex. 

 

Sorting a list of strings by length 

instead of alphabetical order 

 

words = ["apple", "banana", 

"kiwi", "grape"] 

 

words.sort(key=len) 

 

print(words) 

#output 

['kiwi', 'grape', 'apple', 

'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. 
,ehsia;=jl ksYaÑ; w.hl m<uq isÿùfï 
msysàu fidhd .ekSug mhs;ka ys index() l%uh 
Ndú;dlrhs' 
 

Syntax: 
 

list.index(value, start, end) 

 

• value: The element whose position is to 

be found. 
msysàu fidhd .; hq;= wjhjh' 
 

• start (optional): The starting index from 

where the search begins. 
fiùu wdrïN jk ia:dkfha isg wdrïNl 
o¾Ylh' 
 

• end (optional): The ending index where 

the search stops (exclusive). 
fiùu k;r lrk wjika o¾Ylh  
^we;=<;a fkdfõ& 

 

numbers = [10, 20, 30, 20, 40, 20] 

numbers.index(20, 2, 5)   

print(numbers.index(20, 2, 5)) 

3 

print(numbers.index(20)) 

 
1 

 

When the first occurrence of the specified 

value is found, its index is returned. 
ksYaÑ; w.fha m<uq isÿùu fidhd.;a úg" tys 
o¾Ylh wdmiq ,nd fokq ,efí' 
 

If the value is not found, a ValueError is 

raised. 
w.h fidhd.; fkdyels kï" ValueError 
u;= fõ' 

copy() method 

 

The copy() method is  used to create a copy 

of a list.  

,ehsia;=jl msgm;la iE§ug copy() l%uh  
Ndú;d lrhs' 
 

This means it creates a new list object that 

has the same elements as the original list, 

but is a separate instance in memory. 
fuhska woyia lrkafka th uq,a ,ehsia;=jg 
iudk wjhj we;s kuq;a u;lfha fjku 
wjia:djla jk kj ,ehsia;= jia;=jla 
ks¾udKh lrk njhs' 
 

Changes in the original list do not affect the 

copied list. 
uq,a ,ehsia;=fõ fjkiaùï msgm;a l< 
,ehsia;=jg n,mdkafka ke;' 
 

# Original list 

flat_list = [1, 2, 3, 4] 

 

# Using copy() 

copied_flat_list=flat_list.copy() 

 

# Modifying the original list 

flat_list[0] = 100 

 

print("Original List:", flat_list)       

[100, 2, 3, 4] 

 

print("Copied List:", 

copied_flat_list)  

[1, 2, 3, 4] 

 

Additionally, list() function can also be 

used to create a copy. 

Bg wu;rj" msgm;la iE§ug list() Y%s;h o 
Ndú;d l< yel' 
 
a = [10, 20, 30, 40, 50] 

b = list(a) 

a[0] = 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 
,ehsia;=jla mejÍu tÈßj ,ehsia;=jla msgm;a 
lsÍu 
 
 
Assigning a List 

,ehsia;=jla mejÍu  (y = x) 

 

o Both variables point to the same 

memory reference. 
úp,H folu tlu u;l fhduq fj; fhduq 
fjhss' 
 

o Changes made to one list reflect in the 

other. 
tla ,ehsia;=jlg lrk ,o fjkialï 
wfkla ,ehsia;=jgo n,mdhs' 
 

o No new list is created, so memory 

usage is minimal. 
kj ,ehsia;=jla idokq fkd,efí" tneúka 
u;l Ndú;h wju fõ' 

 
 
Copying a List 

,ehsia;=jla msgm;a lsÍu (y = x.copy()): 

 

o A new list is created with the same 

elements as the original. 
kj ,ehsia;=jla uq,a msgm;g iudk 
uQ,øjHh iuÕ ks¾udKh fõ' 
 

o Changes made to one list do not affect 

the other. 
tla ,ehsia;=jlg lrk ,o fjkialï 
wfklg n,mdkafka ke;' 
 

o Uses more memory since a new list 

object is created. 
kj ,ehsia;=la iE¥ neúka jeä u;lhla 
Ndú;d lrhs' 

 

 

 

copy() with Nested Lists 

 

when the list contains nested lists (lists 

within lists), the behavior of copy() differs. 
,ehsia;=fõ leo,s ,ehsia;= ^,ehsia;= ;=< 
,ehsia;=& we;s úg" msgmf;a copy() yeisÍu 
fjkia fõ' 
 

A new outer list is created, but the inner 

lists are not independently copied. 
kj ndysr ,ehsia;=jla idokq ,efí" kuq;a 
wNahka;r ,ehsia;= iajdëkj msgm;a 
fkdflfra' 
 

Instead, references to the inner lists are 

shared between the original and copied  
tA fjkqjg" wNHka;r ,ehsia;= fj; fhduq 
lsÍï uq,a iy msgm;a l< ,ehsia;= w;r fnod 
.kS' 
 
This means that changes made to the inner 

lists of the original list will also affect the 

inner lists of the copied list. 
fuhska woyia lrkafka uq,a ,ehsia;=fõ 
wNHka;r ,ehsia;= j,g lrk ,o fjkialï 
msgm;a l< ,ehsia;=fõ wNHka;r ,ehsia;= 
j,go n,mdk njhs' 
 

# 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[0][0] = 100 

 

# Results 

print("Original Nested List:", 

nestedL)       

[[100, 2, 3], [4, 5, 6]] 

 

print("Copied Nested List:", 

copied_nestedL)  

[[100, 2, 3], [4, 5, 6]] 
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Using functions with lists 

lists iu. Y%s; Ndú;h 
 

Example List 

 

Q = [10, 50, 30, 25, 65] 

 
 

1. Displaying the List  
,ehsia;=j fmkaùu 

This prints the entire list to the screen. 
fuh iïmQ¾K ,ehsia;=ju ;srhg uqøKh 
lrhs' 
 
print(Q) 

[10, 50, 30, 25, 65] 

 

2. Counting Elements 
uQ,øjHh .Kka lsÍu 
 

This returns the number of elements in the 

list. 
fuh ,ehsia;=fõ we;s uQ,øjH .Kk wdmiq 
,nd fohs' 
 
len(Q) 

5 

 

3. Finding the Minimum Value 
wju w.h fidhd .ekSu 
 

This gives the smallest value in the list. 
fuh ,ehsia;=fõ l=vdu w.h ,nd fohs' 
 

min(Q) 

10 

 

4. Finding the Maximum Value 
Wmßu w.h fidhd .ekSu 

 

This gives the largest value in the list.  
fuh ,ehsia;=fõ úYd,;u w.h ,nd fohs' 
 

max(Q) 

65 

 

5. Checking Data Type 
o;a; j¾.h mÍlaId lsÍu 

 

This shows the data type of the object.  
fuh jia;=jl o;a; j¾.h fmkajhs' 
 

type(Q) 

<class 'list'> 

 

6. Sorting in Ascending Order 
wdfrdayK wkqms<sfj,ska j¾. lsÍu 
 

This returns a new list with elements sorted 

in ascending order, without changing the 

original list. 
fuh uq,a ,ehsia;=j fjkia fkdlr" wdfrdayK 
wkqms<sfj,g ilik ,o uQ,øjH iys; kj 
,ehsia;=jla ,nd fohs' 
 
sorted(Q) 

[10, 25, 30, 50, 65] 

 

7. Reversing the List 
,ehsia;=j wdmiq yerùu 
 

This returns a new list with the elements in 

reverse order, leaving the original list 

unchanged. 
fuh uq,a ,ehsia;=j fkdfjkiaj ;nñka 
m%;sf,dau wkqms<sfjf,ys uQ,øjH iys; kj 
,ehsia;=jla ,nd fohs' 
 
list(reversed(Q)) 

[65, 25, 30, 50, 10] 

 

8. Summing Elements 
,ehsia;=jl w.hka tl;= lsÍu 
 

This calculates and returns the sum of all 

elements in the list. 
fuh ,ehsia;=fõ we;s ish¨u uQ,øjHj, 
tl;=j .Kkh lr wdmiq ,nd fohs' 
 
sum(Q) 

180 
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Tuples 

 

Tuples also can be used to store several 

data under the same identifier.  
tlu y÷kajk kduh hgf;a o;a; lsysmhla 
r|jd ;nd .ekSu i|yd Tuples o Ndú;d l, 
yel' 
 
A tuple contains items separated by 

commas and enclosed by round brackets. 

Tuple tlla ;=, comma fhdod fjka l, 
o;a; rjqï jryka ;=, wka;¾.;j mj;S 
 
Tuples can also be created without using 

brackets. 

jryka Ndú;d fkdlro tuples iE§u isÿl, 
yel' 
 
 
Items in a tuple can be of different data 

types. 
fïjd ;=, úúo j¾. j, o;a; mej;sh yel 
 
Elements cannot be added, edited, and 

deleted after creating a tuple (tuples are 

immutable ) 

mj;sk tuple ;=,g w¨;a o;a; we;=,;a 
lsÍug" mj;sk o;a; fjkia lsÍug iy uld 
oeóug yelshdj la ke;' 
 
Has an order of values. 
w.hka wkqms<sfj,la mj;S' 
 
Elements of a tuple can be individually 

accessed using a unique index. 
wkkH jQ index tlla Ndú;fhka tu o;a; 
fj; fjka fjkaj msúiSu l, yel 
 

Can contain duplicate values. 
iudk w.hka lsysmhla mej;sh yelsh' 
 

 

The structure of a tuple in the main 

memory of a computer looks like 

follows. 

mß.Klfha u;lh ;=, tuple tll jHqyh 
my; mßÈh' 
 

K = 1, False, 2, 3.14, True, 5.1 

 

Accessing tuple elements can be done in 

two methods as follows. 

Tuple tll wjhj j,g m%fõY ùu my; 
mßÈ l%u follg isÿl, yelsh' 
 

From left to right using positive indexes 
jfï isg ol=Kg Ok o¾Yl fhdod .ksñka 
 

From right to left using negative indexes 
ol=fKa isg jug RK o¾Yl fhdod .ksñka 
 
Because tuples are immutable, 

tuples iE¥ miq fjkia l, fkdyels neúka 
 

Modifying tuple elements cannot be done. 

Tuple tll wjhj fjkia lsÍu isÿ l, 
fkdyel' 
 

K = 1, False, 2, 3.14, True, 5.1 

K[0] = 10 # GIVES AN ERROR 

 

Adding elements cannot be done  
wjhj tla l, fkdyel' 
 
R = () 

R.append() gives an error. 

R.extend() gives an error. 

R.insert() gives an error. 

 
Deleting elements from a tuple cannot be 

done  

tuple tllska wjhj uld oeóu isÿl, 
fkdyel' 
 
S = 1, 2, 3, 4, 5 

del S[0] gives an error. 

S.remove() gives an error. 

S.pop() gives an error. 
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Deleting the whole tuple can be done 

uq̈  tuple tlu uld oeóu isÿ l, yel' 
 

S = 1, 2, 3, 4, 5 

del S  # deletes the tuple. 

print(S) # gives an error. 

 

 

Slicing 

 

Slicing in tuples is done in the same way as 

in lists. 

Tuples j, slicing o ,ehsia;= j, fuka u isÿ 
flfra' 
 

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. 
mßYS,lhd úiska w¾:olajk ,o w.hka ,nd 
§ fkdue;s úg iïu; w.hka Ndú; fõ 
 

Using methods with tuples 

tuples iu. methods Ndú;h 
 
copy() 

 

Q = 10 , 50 , 30 , 25 , 65 

R = Q.copy() 

 

Gives an error because tuples are 

immutable. 

Tuples fjkia l< fkdyels neúka fodaY 
m‚jqvhla Èiafõ 
 

The reasoning behind this is that you don’t 

need to "copy" a tuple in the same sense 

you do with a mutable object 
fuh msgqmi we;s ;¾lh jkafka" fjkia l< 
yels jia;=jla iu. isÿ lrk wdldrhgu  
tlla —msgm;a— lsÍug wjYH fkdjk njhs' 
 

you can't change a tuple after it’s created 

anyway, so the concept of copying doesn't 

apply in the same way. 
th ks¾udKh l< miq flfiaj;a th fjkia 
l< fkdyel" tneúka msgm;a lsÍfï ixl,amh 
tlu wdldrhlska wod, fkdfõ' 
 
count() 

Returns the number of occurrences of an 

element in the tuple. 

Tuple tflys we;s wjhjhl isÿùï .Kk 
wdmiq ,nd fohs' 
 

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. 

tflys we;s wjhjhl m<uq isÿùug wod, 
o¾Ylh wdmiq ,nd fohs' 
 
tup = (10, 20, 30, 40) 

print(tup.index(30)) 

2  
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Using functions with tuples 

Tuples iu. Y%s; Ndú;h 
 

Q = 10 , 50 , 30 , 25 , 65 

 

print(Q) 
(10, 50, 30, 25, 65) 

This displays the tuple on the screen. 

;srh u; tuple tl fmkajhs 
 
type(Q) 
<class 'tuple'> 

Displays the data type of the tuple. 

Tuple tflys o;a; j¾.h fmkajhs 
 
len() 

Returns the number of elements in the 

tuple. 

Tuple tflys we;s wjhj .Kk wdmiq ,nd 
fohs' 

 

tup = (12, 34, 56) 

print(len(tup)) 

3  

 

min() 

Returns the smallest element in the tuple. 

Tuple tflys we;s l=vdu wjhjh wdmiq ,nd 
fohs' 
 

tup = (56, 23, 89) 

print(min(tup)) 

23  

 

max() 

Returns the largest element in the tuple. 

Tuple tflys we;s úYd,;u wjhjh wdmiq 
,nd fohs' 
 
tup = (56, 23, 89) 

print(max(tup))  

89  

 

sum() 

Returns the sum of all the elements in the 

tuple (if they are numeric). 

Tuple tflys we;s ish¨u wjhj j, tl;=j 
^tAjd ixLHd kï& ,nd fohs' 
 

tup = (12, 34, 56) 

print(sum(tup))  

102  

 

sorted() 

Rearranges the tuple in ascending order. 

Tuple tl wdfrdayK ms,sfj,g ilihs 

 

tup = (34, 12, 56, 89) 

print(tuple(sorted(tup))) 

(12, 34, 56, 89) 

 

reversed() 

Rearranges the tuple in reverse order.  

Tuple tl tlg ilihs 
 

tup = (34, 12, 56, 89) 

print(tuple(reversed(tup)))  

(89, 56, 12, 34) 

 

tuple() 

Converts an iterable (Ex. list, string) into a 

tuple. 

Tuple tlla iterable tlla njg mßj¾;kh 
lrhs' 
 

lst = [12, 34, 56] 

print(tuple(lst))  

(12, 34, 56) 
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Strings 

 

Strings are arrays of bytes representing 

Unicode characters. 

String hkq hqksfla; ixfla; ksrEmKh lrk 
nhsÜ wdrdjls' 
 

A string is made up of zero or more 

alphabetical, numerical, or special 

characters. 

string tlla iEÈ we;af;a wlaYr" wxl fyda 
úfYaI ixfla; lsysmhlsks 
 

They are enclosed in either single 

quotation marks, double quotation marks, 

or triple quotation marks. 
tAjd ;ks WoD; mdG" oaù WoD; mdG fyda WoD; 
mdG ;%s;aj ;=, we;=,;a lr mj;S 
 

Characters of a string can be individually 

accessed using a unique index. 

wkkH jQ index tlla Ndú;fhka tu 
wkq,laYK fj; fjka fjkaj msúiSu isÿ l, 
yel 
 
x = "Hello" 

print(x[0]) 

H 

 

Characters cannot be added, edited or 

deleted after creating a string (strings are 

immutable) 

mj;sk strings ;=,g w¨;a wkq,laYK we;=,;a 
lsÍug" mj;sk wkq,laYK fjkia lsÍug iy 
uld oeóug yelshdj fkdmj;S 
 
Can contain duplicate characters. 
iudk w.hka lsysmhla mej;sh yelsh' 
 

 

The structure of a string in the main 

memory of a computer looks as follows. 

mß.Klfha u;lh ;=, string tll jHqyh 
my; mßÈh' 
 
K = 'Helloworld' 

 

Accessing string characters can be done 

in two methods as follows. 

String tll wjhj j,g m%fõY ùu my; 
mßÈ l%u follg isÿl, yelsh' 
 

From left to right using positive indexes 
jfï isg ol=Kg Ok o¾Yl fhdod .ksñka 
 

From right to left using negative indexes 
ol=fKa isg jug RK o¾Yl fhdod .ksñka 
 
Because strings are immutable, 

Strings iE¥ miq fjkia l, fkdyels neúka 
 

Modifying string characters cannot be 

done. 

string tll wjhj fjkia lsÍu isÿ l, 
fkdyel' 
 

K[5] = "m" # Gives an error 

 

Adding elements to a string cannot be 

done. 

string j,g wjhj tla l, fkdyel' 
 

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 tllska wjhj uld oeóu isÿl, 
fkdyel' 
 

S='hello' 

del S[0] gives an error. 

S.remove( ) gives an error. 

S.pop( ) gives an error. 
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Deleting the whole string can be done. 

uq̈  string tlu uld oeóu isÿ l, yel 
 

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 j, slicing o ,ehsia;= iy tuples j, 
fuka u isÿ flfra' 
 

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. 
mßYS,lhd úiska w¾:olajk ,o w.hka ,nd 
§ fkdue;s úg iïu; w.hka Ndú; fõ 
 

Using functions with strings 

 

Q='hello' 

 
print(Q) 

This displays the string on the screen 

;srh u; string tl fmkajhs 
'hello' 
 

len(Q) 

Displays the element count in the string 

String tl ;=, we;s wjhj .Kk fmkajhs 
5 
 

min(Q) 

Displays the minimum element of the 

string. 

string tflys wju wjhjh fmkajhs 
'e' 
 

max(Q) 

Displays the maximum element of the 

string 

String tflys Wmßu wjhjh fmkajhs 
'o' 
 

NOTE: 

Here, the ASCII values are considered when 

choosing the min and max values. 
fuys§" min iy max w.hka f;dard.ekSfï§ 

ASCII w.hka i,lkq ,efí' 
 

type(Q) 

Displays the data type of the string 

String tflys o;a; j¾.h fmkajhs 
<class 'str'> 
 

sorted(Q) 

Arranges the string in the ascending order 

string tl wdfrdayK ms<sfj,g ilihs 
['e', 'h', 'l', 'l', 'o'] 
 

sorted(Q,reverse=True) 

Arranges the string in descending order. 

string tl wjfrdayK ms<sfj,g ilihs 
['o', 'l', 'l', 'h', 'e'] 
 

list(reversed(Q)) 

arranges the string in the reverse order. 

string tl wjfrdayK ms<sfj,g ilihs 
['o', 'l', 'l', 'e', 'h'] 
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Using methods with strings 

strings iu. methods Ndú;h 
 
x = y.copy() 

Gives an error 
fodaY m‚jqvhla Èiafõ 
 
 
index() method 

Displays the index of the first coming 

specific element in a string 

string tll uq,skau yuqjk ksYaÑ; o;a;hg 
wod, index tl fmkajhs  
 
k="Hello, World!" 

index=k.index("World") 

print(index) 

7 

 
 
replace() method 

Used to replace a substring of a string with 

another substring 

String tll fldgila fjk;a fldgila u.ska 
m%;sia:dmkhg Ndú;d lrhs 
 

k='GoodMorning!' 

k.replace('Morning','Evening') 

'GoodEvening!' 

 
 
join() method 

This is used to join a sequence of data into 

a single string using a special string as 

intermediate. 

úfYaI string tlla w;rueÈhd f,i Ndú;d 
lrñka o;a; sequence tlla tla string tlla 
njg m;a lsÍug fuh Ndú;d lrhs 
 
a='kurunegala' 

'-'.join(a) 

'k-u-r-u-n-e-g-a-l-a' 

 
 

capitalize() method 

Returns a string where the first letter is 

upper case, and the rest is lower case. 
m<uq wlaYrh lemsg,a iy b;sß wlaYr isïm,a 
wl=re iys; string tlla ,ndfoa' 
 
x = "hello WORLD" 

print(x.capitalize()) 

Hello world 

 
 
title() method 

Make the first letter in each word upper 

Case iEu jpkhlu m<uq wl=r capital njg 
yrjhs' 
 
x = "hello WORLD" 

print(x.capitalize()) 

Hello World 

 
 
lower() method 
casefold() method 

Returns a string where all the characters are 

lower case. 

iEu wlaYrhlau isïm,a wl=re iys; string 
tlla ,ndfoa' 
 

x='RAVINDU' 

print(x.lower()) 

ravindu 

 
 
upper() method 

Converts a string into upper case. 

string tlla capital wl=re njg yrjhs' 
 

x='ravindu' 

print(x.upper()) 

RAVINDU 
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center() method 

Returns the aligned string, using a specified 

character (default is space) 
ksYaÑ; ixfla;hla Ndú;d lrñka ueog 
tfl,a, lrk ,o string tlla ,efí 
 

Syntax: 

 

string.center(length, character) 

 

length - Length of the returned string 

ms<s;=r f,i ,efnk string tfla È. 
 

character - What to fill the missing space 
ysia;eka msrúh hq;= ixfla;h 
 

x = 'Ravindu' 

x.center(25) 

'         Ravindu         ' 

x. center(25,'_') 

'_________Ravindu_________' 

 
 
count() method 

Returns the number of substrings inside a 

specific part of a string 

string tll hï fldgila ;=, mj;sk ksYaÑ; 
substrings m%udKh ,ndfoa 
 
Syntax: 
 
string.count(value, start, end) 

 

value – required substring 

wjYH lrk substring tl 
 

start/end – index range of the string 

(default values are 0 and infinity) 

m%Odk string tfla wdrïNh iy wjidkh' 
 

x='hello' 

x.count('l') 

2 

x.count('ll') 

1 
x.count('l',0,2) 

0 

strip() method 

Used to remove the whitespaces at the 

beginning and end of a string. 

string tll uq,g iy w.g we;s whitespaces 
bj;a lsÍu i|yd Ndú;d lrhs' 
 

x=' Ravindu Bandaranayake\n' 

print(x.strip()) 

Ravindu Bandaranayake 

 

We can also specify the characters to be 

removed if other than whitespaces. 

whitespaces j,g wu;rj fjk;a ixfla; 
bj;a lsÍug wjYH kï tAjdo ,nd Èh yelsh' 
 

x='aaaaRavindu Bandaranayakeaaaa' 

print(x.strip('a')) 

Ravindu Bandaranayake 

 

This method will not remove characters in 

the middle of a string. 

fuu method tl u.ska string tll uOHfha 
we;s characters bj;a lsÍu isÿ fkdlrhs' 
 

x=' Ravindu      Bandaranayake\n ' 

print(x.strip()) 

Ravindu      Bandaranayake 

 
 

lstrip() 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 tll uq,g iy string tll w.g we;s 
characters fjk fjku bj;a lsÍu i|yd 
lstrip() iy rstrip() hk methods 
fol Ndú;d l, yelsh' 
 

x=' Ravindu Bandaranayake\n' 

x.lstrip() 

'Ravindu Bandaranayake\n' 

x.rstrip() 

' Ravindu Bandaranayake' 
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split() method 

Each word of a string is separated into an 

item in a list. 

String tll iEu jpkhlau fldgia j,g lvd 
list tll w.hla njg mßj¾;kh lrhs' 
 

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 tl fldgia l, hq;= w.h wmg ,nd Èh 
yels w;r iïu; jYfhka python NdYdj 
u.ska string tflys we;s ´kEu whitespace 
tllska th fldgia j,g lvhs' 
 

x = 'code never lies' 

y = x.split() 

print(y) 

['code', 'never', 'lies'] 

 

z = x.split('e') 

print(z) 

['cod', ' n', 'v', 'r li', 's'] 

 

The number of maximum splits which 

should be done can also be specified. 
fldgia j,g lvd fjkal, hq;= wjia:d .Kko 
wjYH kï ,ndÈh yelsh' 
 

x = 'code never lies' 

y = x.split(' ',1) 

print(y) 

['code', 'never lies'] 

 
 
 

isalnum() 

Returns True if all characters in the string 

are alphanumeric 
;ka;=fjys ish¨u wkq,laIK wlaIr iy 
ixLHd kï i;H f,i ,nd fohs 
 

string = "John123" 

print(string.isalnum()) 

True 

 

string = "John@123" 

print(string.isalnum()) 

False 

 
isalpha() 

Returns True if all characters in the string 

are in the alphabet 
;ka;=fjys we;s ish¨u wkq,laIK fydaäfha 
wl=rekï i;H ,nd fohs 
 

string = "John" 

print(string.isalpha()) 

True 

 

string = "John123" 

print(string.isalpha()) 

False 

 
isascii() 

Returns True if all characters in the string 

are ascii characters 

;ka;=fjys we;s ish¨u wkq,laIK ascii wlaIr 
kï i;H f,i ,nd fohs 
 

string = "John123" 

print(string.isascii()) 

True 

 
isdigit() 

Returns True if all characters in the string 

are digits 
;ka;=fjys we;s ish¨u wkq,laIK ixLHd kï 
i;H ,nd fohs 
 

string = "8000" 

print(string.isdigit()) 

True 
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isdecimal() 

Returns True if all characters in the string 

are decimals 
;ka;=fõ ish¨u wkq,laIK oyfha mdofha kï 
i;H f,i ,nd fohs 
 
string = "123" 

print(string.isdecimal()) 

True 

 

string = "John123" 

print(string.isdecimal()) 

False 

 
isidentifier() 

Returns True if the string is an identifier 

;ka;=j identifier tlla kï i;H f,i ,nd 
fohs 
 

A string is considered a valid identifier if it 

only contains alphanumeric letters (a-z) 

and (0-9), or underscores (_). 

;ka;=jl wkq,laIK wl=re (a-z) iy ^0-9& 
fyda há bß (_) muKla wvx.= jkafka kï th 
j,x.= tlla f,i ie,fla' 
 

A valid identifier cannot start with a 

number, or contain any spaces. 

j,x.= identifier tlla ixLHdjlska wdrïN 
úh fkdyel" fyda lsisÿ tlala wvx.= úh 
fkdyel' 
 
x = "LinkToWebsite" 

y = "myCategory2" 

w = "2ndFolder" 

z = "Gas Report" 

 

print(x.isidentifier()) 

True 

print(y.isidentifier()) 

True 

print(w.isidentifier()) 

False 

print(z.isidentifier()) 

False 

 
 

islower() 

Returns True if all characters in the string 

are lower case 
;ka;=fjys ish¨u wkq,laIK l=vd wl=re kï 
i;H f,i ,nd fohs 
 
string = "andrew" 

print(string.islower()) 

True 

 
string = "Andrew" 

print(string.islower()) 

False 

 

 
isupper() 

Returns True if all characters in the string 

are upper case 
;ka;=fõ ish¨u wkq,laIK úYd, wl=re kï 
i;H f,i ,nd fohs 
 
string = "JOHN" 

print(string.isupper()) 

True 

 
string = "John" 

print(string.isupper()) 

False 
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isnumeric() 

Returns True if all characters in the string 

are numeric 
;ka;=fjys we;s ish¨u wkq,laIK ixLHd;aul 
kï i;H ,nd fohs 
 

string = "11738" 

print(string.isnumeric()) 

True 

 
string = "kld11738" 

print(string.isnumeric()) 

False 

 

 
isprintable() 

Returns True if all characters in the string 

are printable 
;ka;=fjys ish¨u wkq,laIK uqøKh l< yels 
kï i;H f,i ,nd fohs 
 

string = "Hello World" 

print(string.isprintable()) 

True 

 

string = "Hello\nWorld" 

print(string.isprintable()) 

False 

 

isspace() 

Returns True if all characters in the string 

are whitespaces 

;ka;=fjys ish¨u wlaIr whitespaces kï 
i;H f,i ,nd fohs 
 

string = "  " 

print(string.isspace()) 

True 

 
string = " . " 

print(string.isspace()) 

False 

 

 
istitle() 

Returns True if the string follows the rules 

of a title 
;ka;=j ud;Dldjl Í;s wkq.ukh lrkafka 
kï i;H ,nd fohs 
 

string = "Heading 1" 

print(string.istitle()) 

True 

 
string = "We were taught lies" 

print(string.istitle()) 

False 
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Dictionaries 

 

Dictionaries are also used to store several 

data under the same identifier.  
tlu y÷kajk kduh hgf;a o;a; lsysmhla 
r|jd ;nd .ekSu i|yd Dictionaries Ndú;d 
lrhs 
 

Dictionaries are a type of mapping which 

provide a lookup facility based on keys we 

define. 
wm úiska w¾: olajk h;=re u.ska o;a; 
fiùug Dictionaries ;=,§ wjia;dj ie,fia 
 

Contains key:value pairs inside of curly 

brackets. 
fldud u.ska fjka l, h;=re(w.hka hq., 
iÕ, jryka ;=, mj;S 
 
Items can be accessed using keys. 
w.hka h;=re fhdod.ksñka m%fõY lr.; 
yelsh' 
 

Keys can only be integers or strings. 
h;=re f,i Ndú; l, yelafla ksÅ, fyda 
strings mu‚' 
 

Items in a list can be different data types. 
fïjd ;=, úúo j¾. j, o;a; mej;sh yel 
 

Dictionaries do not allow duplicate values. 
fïjd wkqmsgm;a w.hkag iyh fkdolajhs 
 

After Python version 3.7, dictionaries 

are ordered. In Python 3.6 and earlier, 

dictionaries were unordered. 

Python 3.7 ixialrKfhka miq dictionaries 
ms<sfj,la iys; o;a; j¾.hla jk w;r 
Python 3.7 iy bka fmr tAjdfha ms<sfj,la 
w¾:olajd ke;' 
 

Keys can be integers or strings. 

h;=re integers fyd strings úh yel 
 
Dictionaries are mutable.  

(Can be changed) 
ks¾udKh lsÍfuka miq fïjd fjkia l, 
yelsh' 

Structure of a dictionary 

Dictionary tll jHqyh 

 

person1 = {'name':'Rav','age':26} 

 

Accessing dictionary elements 

dictionary wjhj j,g m%fõY ùu 

 

person1['name'] 

'Rav' 

person1.get("name") 

'Rav' 

person1.keys() 

dict_keys(['name', 'age']) 

person1.values() 

dict_values(['Rav', 26]) 

 

 

Adding data to a dictionary 

Dictionary tllg o;a; we;=,;a lsÍu 
 

person1['phone'] = '0714555513' 

person1.update({"gender":"male"}) 

print(person1) 

{'name':'Rav','age':26, 

'phone':'0714555513', 

'gender':' male'} 

 

Element keys which are originally not 

present in a dictionary can be added. 

dictionary tll uq,§ fkdmj;sk keys j,g 
wjhj tla lsÍula isÿ l, yel 
 
 

Updating a dictionary 

Dictionary tll wjhj fjkia lsÍu 
 

person1['phone'] = 'unknown' 

person1.update({"age":27}) 

print(person1) 

{'name':'Rav','age':27, 

'phone':'unknown', 

'gender':' male'} 
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Deleting values from a dictionary 

Dictionary tllska wjhjhla uld oeóu 
 

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. 

ksYaÑ;j ioyka lr we;s h;=frys whs;uh 
bj;a lr tys w.h wdmiq ,nd fohs¦ h;=r 
fidhd.; fkdyels kï" fmrksñ w.hla imhd 
we;akï th ,nd fohs" tfia fkdue;skï 
KeyError fodaYhla u;= lrhs' 

 

syntax 

pop(key, default) 

 

d = {'a': 78, 'b': 90, 'c': 12}  

value = d.pop('b') 

print(value) 

90  

print(d) 

{'a': 78, 'c': 12}  

 

# Using pop() with default value  

value = d.pop('d', 0)  

print(value)  

0  

 

popitem() 

Removes and returns the last inserted (key, 

value) pair from the dictionary. 

Dictionary tlg wjika jrg we;=<;a l< 
^h;=r" w.h& hq.,h bj;a lr wdmiq ,nd 
fohs' 
 

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 

was a random item because dictionaries 

were unordered. 

Python 3.7 ixialrKfhka miq popitem() 

method tl Ndú;fhka wjidk h;=re w.h 
hqj, bj;a l, yels w;r Python 3.6 iy bka 
fmr tAjdfha ms<sfj,la mej;sfha ke;s ksid 
wyUq w.hla bj;aù hhs' 
 

 

Deleting all values from a dictionary 

Dictionary tllska wjhj ish,a, uld oeóu 
 
d = {'x': 12, 'y': 34, 'z': 56} 

d.clear() 

print(d) 

{} 

 

Deleting a dictionary 

Dictionary tlla uld oeóu 
 

del person1 

print(person1) 

# generates an error. 
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Commonly used methods 

 
dictionary.get() method 

Is used with a dictionary to retrieve the 

value for a specified key. 
ksYaÑ; h;=rla i|yd w.hla ,nd .ekSug 

dictionary tlla iuÕ Ndú;d fõ 
 

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 tll h;=re-w.h tuple hq., list 
tlla wdmiq ,nd.ekSu i|yd Ndú;d fõ 
 

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. 
fuu tl tflys ish¨u h;=re fmkajk o¾Yk 
jia;=jla ,nd fohs' 
 

print(my_dict.keys()) 

dict_keys(['a', 'b', 'c']) 

 
dictionary.values() 

This method returns a view object that 

displays all the values in the dictionary. 
fuu  tl tflys we;s ish¨u w.hka fmkajk 
o¾Yk jia;=jla ,nd fohs' 
 

my_dict = {'a': 1, 'b': 2, 'c': 3} 

 

print(my_dict.values()) 

dict_values([1, 2, 3]) 

 

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() l%uh Ndú;d lrkqfha § we;s 
h;=re wkqms<sfj,lska kj dictionary tlla 
ks¾udKh lsÍu i|yd jk w;r" ish¨ w.hka 
tlu ksYaÑ; w.hg wdrïN lr we;' 
 

Syntax 

 
dict.fromkeys(keys, value=None) 
 

• keys: A sequence (Ex. list, tuple, or 

string) of keys that will become the keys 

in the dictionary. 

dictionary tfla h;=re njg m;ajk h;=re 
wkqms<sfj,la ^Wod'" list, tuple, string &' 
 

• value: The value assigned to each key. 

If not provided, the default is None. 
tla tla h;=rg mjrd we;s w.h' imhd 
fkdue;s kï" fmrksñh None fõ 

 

Example 1: Basic Usage 

 

keys = ['a', 'b', 'c'] 

value = 0 

 

newd = dict.fromkeys(keys, value) 

print(newd) 

 

{'a': 0, 'b': 0, 'c': 0} 

 

Example 2: Default Value (None) 
 

keys = ['x', 'y', 'z'] 

 

newd = dict.fromkeys(keys) 

print(newd) 

 

{'x': None, 'y': None, 'z': None} 
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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 tll msgm;la ,nd.ekSu wdfoaY 
lsÍfï fufyhjkh Ndú;fhka myiqfjka 
isÿlr.; fkdyel' ,ehsia;= j,§ idldÉpd 
l< wdldrhg tu.ska ks¾udKh jkafka uq,a 
dictionary tlg fhduqjla mu‚' 
 

person1={'name':'Rav','age':28} 

person2=person1 

 

print(person2) 

{'name':'Rav','age':28} 

 

person2['name']='Chamath' 

 

print(person2) 

{'name':'Chamath','age':28} 

 

print(person1) 

{'name':'Chamath','age':28} 

 

 

This can be done by dict() function. 
fuh dict() Y%s;h Ndú;fhka isÿl, yelsh' 
 

person1={'name':'Rav','age':28} 

person2=dict(person1) 

print(person2) 

{'name':'Rav','age':28} 

person2['name']='Chamath' 

print(person2) 

{'name':'Chamath','age':28} 

print(person1) 

{'name':'Rav','age':28} 

 
 
y = x.copy() 

Also generates a separate copy as 

discussed in lists 
,ehsia;= j,§ idlÉpd l< wdlrhgu fjku 
msgm;la ,nd.ekSu i|yd copy() method 
tlo Ndú;d l, yelsh 

Using functions with dictionaries. 

Dictionaries iu. Y%s; Ndú;h 
 
Q={1:'one',2:'two',3:'three'} 

 
print (Q) 

Displays the dictionary on the screen. 

;srh u; dictionary tl fmkajhs 
{1:'one',2:'two',3:'three'} 

 
len (Q) 

Displays the number of values.  
wjhj .Kk fmkajhs 
3 

 
min (Q) 

displays the minimum key of the list. 

list tflys wju key tl fmkajhs 
1 
 
max (Q) 

Displays the maximum key of the list 

list tflys Wmßu key tl fmkajhs 
3 

 
type (Q) 

displays the data type of the dictionary 

Dictionary tflys o;a; j¾.h fmkajhs 
<class 'dict'> 

 
sorted (Q) 

Arranges in the ascending order of keys. 

keys jeäjk ms<sfj,g ilihs 
[ 1, 2, 3 ] 

 

The following methods and functions 

cannot be used with dictionaries. 

fuu Y%s; iy l%u dictionaries iu. Ndú;d 
l, fkdyel  
 
append () 
insert () 
remove () 
reversed () 
index () 
count () 
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Sets 

 

A set is a data structure that stores unique, 

unordered items. 

set tlla hkq wkkH" wkqms,sfj,la fkdue;s 
whs;u .nvd lrk o;a; jHqyhls' 
 

Sets are primarily used to eliminate 

duplicates and for performing set 

operations like union, intersection, and 

difference. 

sets uQ,sl jYfhka Ndú;d lrkqfha wkqmsgm;a 
bj;a lsÍug iy union" intersection, 

difference  iy  jeks  l=,l wdY%s; isÿ lsÍu 
i|yd h' 
 

Sets automatically remove duplicate values, 

so each element in a set is unique. 

Sets iajhxl%Shj wkqmsgm;a w.hka bj;a lrhs" 
tneúka set tll tla tla whs;u wkkH fõ' 
 

You can add or remove elements from a set 

after it’s created. 

Set tlla ks¾udKh l< miq Tng thg whs;u 
tla lsÍug fyda bj;a lsÍug yelsh' 
 

The elements inside a set must be 

immutable types (like numbers, strings, or 

tuples).  

Set tlla ;=< we;s whs;u fjkia l< fkdyels 
o;a; j¾. ^numbers, strings, tuples jeks& 
úh hq;=h' 
 

Creating a set 

You can create a set using curly braces {} 

or the set() constructor: 

Tng i., jryka fyda set()constructor 
tl Ndú;fhka tlla iEÈh yel( 
 

# Using curly braces 

my_set = {1, 2, 3, 4} 

# Using set() constructor 

another_set = set([1, 2, 3, 4]) 

type(my_set); type(another_set) 

<class 'set'> 

<class 'set'> 

Sets don’t maintain a specific order of 

elements. So, you cannot be sure in which 

order the items will appear. 

Sets ksYaÑ; whs;u wkqms<sfj,la mj;ajd 
fkd.kS' tneúka whs;u Èiajkafka l=uk 
wkqms<sfj,goehs Tng iy;sl l, fkdyel' 
 

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. 
o¾Ylhla fyda h;=rla u.ska whs;u fj; 
fhduq úh fkdyel' 
 
print(my_set[0]) 

# gives an error 

 

NO duplicates 
 
my_set = {1, 2, 3, 4, 1, 2} 

print(my_set) 

 
The output will contain only the unique 

values (1, 2, 3, 4) in a random order. 
m%;sodkh ;=< wyUq wkqms<sfj,lg wkkH 
w.hka ^1" 2" 3" 4& muKla wvx.= fõ' 
 
NOTE: 

True and 1 are considered as the same 

value in sets. 

True iy 1 hk w.hka j,§ tlu w.h f,i 
ie,fla' 
 

False and 0 are considered as the same 

value in sets 

False iy 0 hk w.hka j,§ tlu w.h 
f,i ie,fla  
 

my_set ={0, 1, 2, 3, 4, True, False} 

print(my_set) 

{1, 4, 3, 0, 2} # random output 
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len() function can be used to get the 

length of a set. 

Set tll È. ,nd .ekSug len() Y%s;h 
Ndú;d l< yel' 
 
my_set ={1, 2, 3, 4} 

print(len(my_set)) 

4  

 

my_set ={0, 1, 2, 3, 4, True, False} 

print(len(my_set)) 

5  

 

Accessing items in a set cannot be done by 

using indexes or keys. 

Set tll whs;u fj; m%fõY ùu o¾Yl fyda 
h;=re Ndú;fhka l< fkdyel' 
 
But items can be accessed by looping 

through the set, or asking if a specific 

item is in the set. 

kuq;a set tl yryd Æma lsÍfuka fyda ksYaÑ; 
whs;uhla set tflys ;sfíoehs úuiSfuka 
whs;u fj; m%fõY úh yelsh' 
 
Looping 
 
my_set ={1, 2, 3, 4} 

 

for item in my_set: 

 print(item) 

# any random combination 

1 

2 

4 

3 

 
 
Checking 

 

print(2 in my_set) 

True 

Adding items to a set can be done by 

using add() function. 

Set tllg whs;u tl;= lsÍu add() Y%s;h 
Ndú;fhka l< yel' 
 
my_set ={1, 2, 3, 4} 

my_set.add("Hello") 

 

print(my_set) 

{1, "Hello", 2, 4, 3} 

 

Items from another set can be added to 

the current set by using update() 

function. 

update() Y%s;h Ndú;fhka fjk;a set tll 
whs;u j;auka set tlg tla l< yel' 
 
 
my_set ={1, 2, 3, 4} 

another_set = {"Hello", 10} 

 

my_set.update(another_set) 

 

print(my_set) 

{1, 2, 3, 4, 'Hello', 10} 

 

Adding sequences can also be done 
wkql%u tl;= lsÍu o l< yelsh 
 
my_set ={1, 2, 3, 4} 

new_list = ["Hello", 10] 

 

my_set.update(new_list) 

 

print(my_set) 

{1, 2, 3, 4, 'Hello', 10} 
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Removing items in a set 

Set tll we;s whs;u bj;a lsÍu 
 
remove() 

Removes a specified item. If the item is not 

in the set, remove() will raise an error. 

ksYaÑ; whs;uhla bj;a lrhs' whs;uh set 
tflys fkdue;s kï" remove() u.ska 
fodaIhla we;s lrhs' 
 
discard() 

Also removes a specified item, but does not 

raise an error if the item to remove does 

not exist. 
fuu.skao ksYaÑ; whs;uhla bj;a lrhs" kuq;a 
bj;a l< hq;= whs;uh fkdue;s kï fodaIhla 
u;= fkdlrhs' 
 
my_set ={1, 2, 3, 4} 

my_set.remove(3) 

my_set.discard(1) 

 

print(my_set) 

{2, 4} 

 
pop() 

Removes a random item. Cannot be sure 

about what item gets removed. 
wyUq whs;uhla bj;a lrhs' bj;a lrkafka 
l=uk whs;uho hkak .ek iy;sl úh 
fkdyel' 
 
The removed value will be the return value 

of pop(). 
bj;a l< w.h pop()ys m%;Hd.uk w.h jkq 
we;' 
 
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} 

clear() 

Removes all the items in the set. Doesn’t 

delete the set. 

Set tflys we;s ish¨u whs;u bj;a lrhs' Set 
tl ulkafka ke;' 
 
my_set ={1, 2, 3, 4} 

my_set.clear() 

print(my_set) 

set() 

 
del 

Deletes the entire set. 

iïmQ¾K set tlu uld ouhs' 
 
my_set ={1, 2, 3, 4} 

del my_set 

print(my_set) 

# Gives an error 

 
 

copy() method 

 

The copy() method is used to create a 

shallow copy of a set.  

set tll fkd.eUqre msgm;la iE§u i|yd 
copy() l%uh Ndú;d lrhs' 
 
A new set is created with the same 

elements as the original set.  

uq,a set tlg iudk uQ,øjH iuÕ kj set 
tlla ks¾udKh fõ' 
 
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. 

msgm;a lrk ,o set tlg lrk ,o fjkia 
lsÍï uq,a set tfla ms<sìUq fkdjk w;r uq,a 
set tfla fjkialï msgm;a l< tlg 
n,mdkafka ke;' 
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original_set = {1, 2, 3, 4} 

copied_set = original_set.copy() 

 

print("Original Set:", 

original_set)   

{1, 2, 3, 4} 

 

print("Copied Set:", copied_set) 

{1, 2, 3, 4} 

 

# An element is added to the 

# copied set 

copied_set.add(5) 

 

print("Original Set:", 
original_set)   

{1, 2, 3, 4} 

 

print("Copied Set:", copied_set)      

{1, 2, 3, 4, 5} 

 
 
Joining sets 

 

There are several ways to join two or more 

sets. 

Sets folla fyda jeä .Kkla iïnkaO lsÍug 
l%u lsysmhla ;sfí' 
 

set_a = {1, 2, 3} 

set_b = {3, 4, 5} 

 
Union (| or .union()): 

Combines all elements from both sets, 

removing duplicates. 

wkqmsgm;a bj;a lrñka sets foflkau ish¨u 
wjhj tAldnoaO lrhs' 
 

result1 = set_a | set_b 

result2 = set_a.union(set_b) 

 

print(result1) 

{1, 2, 3, 4, 5} 

 

print(result2) 

{1, 2, 3, 4, 5} 

 

Intersection (& or .intersection()): 

Returns elements that are common to 

both sets. 

Sets folgu fmdÿ wjhj ,nd fohs' 
 
result1 =set_a & set_b 

result2 =set_a.intersection(set_b) 

 

print(result1) 

{3} 

 

print(result2) 

{3} 

 

Difference (- or .difference()): 

Returns elements that are in the first set 

but not in the second. 

m<uq set tflys we;s kuq;a fojekafkys 
fkdue;s whs;u ,nd fohs' 
 
result1 =set_a - set_b 

result2 =set_a.difference(set_b) 

 

print(result1) 

{1, 2} 

 

print(result2) 

{1, 2} 

 

Symmetric Difference 

(^ or .symmetric_difference()): 

Returns elements that are in either of the 

sets, but not in both (no overlap). 

Sets foflka ´kEu tll we;s" kuq;a sets 
foflysu ke;s whs;u ,nd fohs' 
 
result1=set_a ^ set_b 

result2=set_a.symmetric_difference 

(set_b) 

print(result1, result2) 

{1, 2, 4, 5} {1, 2, 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 .  

fjk;a ksYaÑ; set tll we;s ish¨u uQ,øjH 
bj;a lsÍfuka set tlla fjkia lsÍug 
difference_update() l%uh Ndú;d lrhs' 
 

Unlike the difference() method, which 

returns a new set, difference_update() 

modifies the original set in place and does 

not return a new set. 

kj set tlla wdmiq ,nd fok difference() 
l%uh fuka fkdj" difference_update()  uq,a 
l=,lh fjkia lrk w;r kj set tlla wdmiq 
,nd fkdfoa' 
 

 

set1 = {1, 2, 3, 4, 5} 

set2 = {3, 4, 6} 

 

set1.difference_update(set2) 

 

print("Modified Set1:", set1)   

{1, 2, 5} 

 

print("Set2 remains unchanged:", 
set2) 

{3, 4, 6} 

 

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() Ndú;d lrkqfha 
ksYaÑ; set tlla fyda lsysmhla iuÕ fmdÿ 
jk uQ,øjH muKla r|jd ;nd .ksñka set 
tlla fjkia lsÍug h' 
 
The original set is updated in place, and 

no new set is created. 

uq,a  set tl ;ekska ;ek hdj;ald,Sk lr 
we;s w;r kj set tlla ks¾udKh fkdfõ' 
 
 
set1 = {1, 2, 3, 4, 5} 

set2 = {3, 4, 6} 

set3 = {4, 5, 6} 

 

set1.intersection_update(set2, 

set3) 

 

print("Modified Set1:", set1)   

{4} 

 

print("Set2 remains unchanged:", 

set2)   

{3, 4, 6} 

 

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 hkq ;ks" ixlaIsma; m%ldYhla ;=< 
iterable tll isg úp,H .Kkdjlg wjhj 
wdfoaY lsÍfï l%shdj,shhs' 
 

To do this the number of variables on the 

left of the assignment operator must match 

the number of values in the list. 
fuh isÿlsÍu i|yd wdfoaY lsÍfï 
fufyhjkfhka jïmi mj;sk úp,H m%udKh 
list tl ;=, mj;sk w.hka .Kkg iudk úh 
hq;=h' 
 
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 tl ;=, mj;sk wjhj .Kk úp,H .Kk 
blaujd hkafka kï b;sß wjhj hï úp,Hlg 
list tlla fia we;=,;a lsÍu i|yd tA iu. 
asterisk ,l=Kla Ndú;d l, yelsh' 
 

lists 
 

marks = [10, 20, 30, 40, 50, 60] 

 

student1, student2, *other = marks 

 

print(student1) # 10 

print(student2) # 20 

print(other) # [30, 40, 50, 60] 

 

student1, *student2, other = marks 

 

print(student1) # 10 

print(student2) # [20, 30, 40, 50] 

print(other) # 60 

 
 

Tuples 

 

marks = 10, 20, 30, 40, 50, 60 

 

student1, student2, *other = marks 

print(student1) # 10 

print(student2) # 20 

print(other) # [30, 40, 50, 60] 

 

student1, *student2, other = marks 

print(student1) # 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) # c 

print(other) # ['d','e','f','g'] 

 

Dictionary's Keys 

 

d ={'key1': 1,'key2': 2,'key3': 3} 

k1, k2, k3 = d 

print(k1, k2, k3) # key1 key2 key3 

 

key1, *other = d 

print(key1) # key1 

print(other) # ['key2', 'key3'] 

 

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 Lists Tuples Strings Dictionaries Sets 

len() ✔ ✔ ✔ ✔ ✔ 

min() ✔ ✔ ✘ ✘ ✔ 

max() ✔ ✔ ✘ ✘ ✔ 

sum() ✔ ✔ ✘ ✘ ✔ 

sorted() ✔ ✔ ✘ ✘ ✔ 

reversed() ✔ ✔ ✘ ✘ ✔ 

 

 

Methods 

 

Methods Lists Tuples Strings Dictionaries Sets 

append() ✔ ✘ ✘ ✘ ✔ 

extend() ✔ ✘ ✘ ✘ ✔ 

insert() ✔ ✘ ✘ ✘ ✘ 

remove() ✔ ✘ ✘ ✘ ✔ 

pop() ✔ ✘ ✘ ✔ ✔ 

popitem() ✘ ✘ ✘ ✔ ✘ 

clear() ✔ ✘ ✘ ✔ ✔ 

index() ✔ ✔ ✔ ✘ ✘ 

count() ✔ ✔ ✔ ✘ ✘ 

sort() ✔ ✘ ✘ ✘ ✘ 

reverse() ✔ ✘ ✘ ✘ ✘ 

keys() ✘ ✘ ✘ ✔ ✘ 

values() ✘ ✘ ✘ ✔ ✘ 

items() ✘ ✘ ✘ ✔ ✘ 

add() ✘ ✘ ✘ ✘ ✔ 

update() ✘ ✘ ✘ ✔ ✔ 

strip() ✘ ✘ ✔ ✘ ✘ 

split() ✘ ✘ ✔ ✘ ✘ 

join() ✘ ✘ ✔ ✘ ✘ 

replace() ✘ ✘ ✔ ✘ ✘ 
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Nesting data structures in one another  
o;a; jHqyhka tlsfkl ;=< leo,s lsÍu 
 

Lists 

 

• List of Lists 
 

matrix = [ 

    [1, 2, 3], 

    [4, 5, 6], 

    [7, 8, 9] 

] 

 

• List of Tuples 

 

points = [(1, 2), (3, 4), (5, 6)] 

 

Here, the list points is mutable, but the 

items (tuples) within it are immutable. 

fuysÈ" points hk ,ehsia;=j mutable fõ 
kuq;a tys we;s whs;u ^tuples& immutable 
fõ' 
 
points[0] = (8,9) 

print(points) 

[(8, 9), (3, 4), (5, 6)] 

 

 

points[0][0] = 10 

# This will generate an ERROR 

 

 

Tuples 

 

• Tuple of Tuples 
 

coordinates = ( 

  (0,1), 

 (2,4), 

 (4,5) 

) 

 
 

• Tuple of Lists 

 

points = ([1, 2], [3, 4], [5, 6]) 

Here, the points tuple is immutable, but 

the items (lists) within it are mutable.  

fuys points hk tuple tl immutable fõ 
kuq;a tys we;s whs;u ^,ehsia;=& mutable fõ' 
 
points[0] = [8,9] 

# This will generate an ERROR 

points[0][0] = 10 

print(points) 

([10, 2], [3, 4], [5, 6]) 

 

 

• Strings 

 

NOTE: 

Strings cannot be embedded inside each 

other. So, it is always a one level data 

structure. 

String tlla ;=, string tlla we;=,;a l, 
fkdyel' tuksid iEuúgu strings tlla tla 
uÜgul muKla mj;S' 
 
Adding other data structure into strings is 

worthless as it becomes a single element. 

tl w.hla njg m;ajk neúka strings ;=,g 
wfkl=;a o;a; jHqy oeófï mokula ke; 
 
 
Accessing items in nested data 

structures 
leo,s o;a; jHqyhka ;=< whs;u fj; m%fõY 
ùu 
 
R = [10, 20, [40, 50, [70, 80]]] 

 

print(R[2]) 

[40, 50, [70, 80]] 

 

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 
o;a; jHqyhka iu. .Kkh lsÍï 
 

Out of all calculations, there are only two 

calculations that can be done data 

structures. 
ish¨ .Kkh lsÍï w;ßka o;a; jHqyhka iu. 
isÿl, yels .KkhlsÍï j¾. we;af;a folla 
mu‚' 
 

Addition 
tl;= lsÍu 
 
Data structures of the same type can be 

added 
tlu j¾.fha o;a; jHqy tlg tl;= l, yel 
 
• Lists 
 
x = [1, 2, 3] 

y = [7, 8, 9] 

print(x+y) 

[1, 2, 3, 7, 8, 9] 

print(y+x) 

[7, 8, 9, 1, 2, 3] 

print(x,y) 

[1, 2, 3] [7, 8, 9] 

 

• Tuples 

 

a = 10,20,30 

b = 40,50,60 

print(a+b) 

(10, 20, 30, 40, 50, 60) 

print(b+a) 

(40, 50, 60, 10, 20, 30) 

 

• Strings 

 

p='hello' 

q='world' 

print(p+q) 

helloworld 

 

This is called string concatenation. 

fuh string concatenation f,i ye¢kafõ

Multiplication 
.=K lsÍu 
 

Data structures can only be multiplied by 

numbers (Integers and Boolean) 
ksÅ, iy nQ,Sh w.hka u.ska muKla o;a; 
jHqyhka .=K lsÍu isÿl, yel' 
 
• Lists 
 
p = [1, 2, 3] 

print(p*2) 

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

print(p*False) 

[] 

print(p*True) 

[1, 2, 3] 

 
 

• Tuples 

 

k = 1,2,3 

print(k*2) 

(1,2,3,1,2,3) 

print(k*True) 

(1,2,3) 

print(k*False) 

() 

 

• Strings 

 

x='ha' 

print(x*5) 

hahahahaha 

print(x*True) 

ha 

print(x*False) 

 

NOTE: 

Dictionaries and sets cannot be added together. 

Dictionaries and sets tlsfkl tl;= l, fkdyel 
 
Dictionaries and sets cannot be multiplied. 

Dictionaries and sets .=K lsÍuo isÿl, fkdyel 
 
Dictionaries and sets cannot be extended. 

Dictionaries and sets os.= l, fkdyel 
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Special instances of data structures 
úfYaI o;a; jHqy wdldr 
 
 
Singleton data structures 
tla wjhjhla iys; o;a; jHqy 
 
• Lists 

 

y=[1] 

print(y) 

[1] 

type(y) 

<class 'list'> 

 
 

• Tuples 

 

a = (1) 

print(a) 

1 

type(a) 

<class 'int'> 

 

Enclosing with brackets does not create a 

tuple. 

jryka Ndú;h u.ska ixjD; lsÍfuka tuple 
tlla fkdiEfoa 
 

b = 1, 

print(b) 

(1,) 

type(b) 

<class 'tuple'> 

 
Key factor is availability of more than one 

data even if brackets are not available 
m%Odk idOlh jkafka jryka mej;Sulska 
f;drj fyda o;a; tllg jvd mej;Suhs 
 

 

• Strings 

 

a='b' 

 

print(a) 

b 

 

type(a) 

<class 'str'> 

 

Python does not have a character data 

type. A single character is simply a string 

with a length of 1. 

Python NdYdfõ character o;a; j¾.hla 
fkdmj;sk w;r fuys§ character tlla hkq 
ir,j tla ixfla;hla iys; string tlls 

 
• Dictionaries 

 

b={1:'one'} 

 

print(b) 

{1:'one'} 

 

type(b) 

<class 'dict'> 

 

 

• Sets 

 

a={1} 

 

print(a) 

{1} 

 

type(a) 

<class 'set'> 
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Empty data structures 
ysia o;a; jHqy 
 
• Lists 

 

x=[] # or x = list() 

 

print(x) 

[] 

 

type(x) 

<class 'list'> 

 
• Tuples 

 

c=() # or c = tuple() 

 

print(c) 

() 

 

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. 
;jÿrg;a fjkia lsÍug we;s fkdyelshdj 
ksid empty tuple iE§fuka we;s M,la ke; 
Tuple iE§fï§ jryka Ndú; l,hq;= tlu 
ia:dkh ysia tuple j,§h 

 

• 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. 
;jÿrg;a fjkia lsÍug we;s fkdyelshdj 
ksid empty string iE§fuka we;s M,la ke; 

• Dictionaries 

 

a={} # or a = dict() 

 

print(a) 

{} 

 

type(a) 

<class 'dict'> 

 
 

• Sets 

 

q = set() 

print(q) 

set() 

 

type(q) 

<class 'set'> 
 
Empty sets cannot be created with only 

curly brackets since it creates an empty 

dictionary. 

i., jryka u.ska ysia dictionary tlla 
ks¾udKh lrk neúka i., jryka u.ska 
muKla Empty sets iEÈh fkdyel' 
 
 
  

ictfromabc.com



 

93 

Formatted output 
ieliQ m%;sodk 
 

Formatted output allows you to control the 

way data is displayed. 
ieliQ m%;sodkh Tng o;a; o¾Ykh jk 
wdldrh md,kh lsÍug bv i,ihs' 
 

It's particularly useful for displaying 

numbers, strings, and other values in a 

specific format. Python offers several ways 

to format output. 

th úfYaIs; wdlD;shlska numbers, strings 
iy fjk;a w.hka o¾Ykh lsÍug úfYaIfhka 
m%fhdackj;a fõ' Python m%;sodk ilia lsÍug 
l%u lsysmhla ,nd fohs' 
 
 

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 hkq 'f' fyda 'F' uq,g fhdod we;s string 

tlls' fuys§" iÕ, jryka {} ;=< we;s m%ldYk 
l%shd;aul ùfï§  we.hSug ,lafõ' 
 

name='John' 

age=30 

 

print(f"{name} is {age} years 

old.") 

John is 30 years old. 

 

value=12.3456 

 

print(f"Formatted Value: 

{value:.2f}") 

Formatted Value: 12.35 

 

 

2. format() method 

The format() method allows you to insert 

values into a string using placeholders, 

denoted by curly braces {}. 

format() method tl uÕska Tng iÕ, 
jryka {} u.ska olajkq ,nk placeholders 
Ndú;d lrñka string tllg w.hka we;=¿ 
lsÍug bv i,ihs' 
 

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 

 
 
3. % Operator 

This is an older method which is still used 

but less readable than the others. It uses % 

symbols as placeholders. 
fuh ;ju;a Ndú;d lrk mer‚ l%uhla jk 
kuq;a wfkla tAjdg jvd lshùug wmyiqh' th 
placeholders f,i ] ixfla; Ndú;d lrhs' 
 

name='John' 

age=30 

 

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 
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%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. 
th ;¾lh ;ka;=jla f,i we;=<;a lrhs' th 
;ka;=jla fkdfõ kï" str() Y%s;h Ndú;fhka 
;ka;=jla njg mßj¾;kh fõ' 
 

name = "Ravindu" 

print("My name is %s" % name) 

My name is Ravindu 

 

 

%r is Repr format  

It inserts the argument as a string but uses 

the repr() function to create the 

representation. 
th ;¾lh ;ka;=jla f,i we;=¿ lrk kuq;a 
ksrEmKh ks¾udKh lsÍug repr() Y%s;h 
Ndú;d lrhs' 
 

value = "Ravindu\n" 

print("Value is %r" % value) 

Value is 'Ravindu\n' 

 
 

%d and %i are Integer formats 

It inserts the argument as a decimal integer. 
th ;¾lh oYu mQ¾K ixLHdjla f,i we;=<;a 
lrhs' 
 

age=27 

print("I am %d years old" % age) 

I am 27 years old 

 

%f is Floating-point format 

It inserts the argument as a floating-point 

number and allows you to control the 

number of decimal places. 
th ;¾lh bmsf,k ,laIH ixLHdjla f,i 
we;=¿ lrk w;r oYu ia:dk .Kk md,kh 
lsÍug Tng bv i,ihs' 
 

value=12.3456 

 

print("Value is %f" % value) 

Value is 12.345600 

 

print("Value is %.2f" % value) 

Value is 12.35 

 

 

%g is  General format 

It formats the number as either a floating-

point or in scientific notation, depending 

on the value and precision. 
th w.h iy ksrjoH;djh u; mokïj" 
bmsf,k ,laIHhla f,i fyda úoHd;aul 
wxlkhlska ixLHdj ixhq;s lrhs' 
 

value=12.3456 

print("Value is %g" % value) 

Value is 12.3456 

value = 0.000123456 

print("Value is %g" % value) 

Value is 0.000123456 

 

 

%e is Exponential format 

It inserts the argument in scientific 

notation. 
th úoHd;aul wxlkfhka ;¾lh we;=,a lrhs' 
 

value=12.3456 

print("Value is %e" % value) 

Value is 1.234560e+01 
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%s or %r  - for string 

%d or %i  - for integers 

%f or %g or %e  - for floating point 

 

print(100) 

print(1200) 

print(200) 

print(2500) 

100 

1200 

200 

2500 

 

print('%5d'%100) 

print('%5d'%1200) 

print('%5d'%200) 

print('%5d'%2500) 

  100 

 1200 

  200 

 2500 

 
 
Line joining 
fma,s tla lsÍu 
 

 

1. Explicit line joining 
jHx. fma<s tla lsÍu 

 

We can break lines by using backslash. 

Backslash tllska fma,s fjka l, yel 
 

print('hello\ 

world') 

  

These two physical lines logically represent 

the following expression. 
fuu fN!;sl fma,s fol u.ska my; m%ldYKh 
ksrEmKh lrhs 
 

print('helloworld') 

 

 

2. Implicit line joining 
Rcq fma<s tla lsÍu 

 

Expressions inside parentheses {},[],() 

and triple quotes """ """ , ''' ''' can be split 

over to more than one physical line without 

using backslashes. 

jryka {},[],() iy """ """ , ''' ''' WoaD; mdG 
;=k ;=, mj;sk m%ldYK \ backslashes 
Ndú;hlska f;drj fN!;sl fma,s tllg jvd 
jeä .Kklg §¾> l, yel 
 

x=[1,2, 

3,4,5] 

 

print("""hello 

World""") 

 
3. Using semicolons 

;s;afldud Ndú;h 
 

a=2 

b=3 

 

This can be represented in the same line as 

follows using semicolons to separate 

instructions. 

fuh" semicolon Ndú;h u.ska tlu fma,sfha 
my; mßÈ ksrEmKh l, yel 
 
a=2; b=3 

 
 

4. Blank lines 
ysia fma<s 
 

A logical line that contains only white 

spaces (space, tab, new-line-character) is 

ignored. 

white spaces muKla mj;sk ;d¾lsl fma,s 
w¾:úkHdilh u.ska fkdi,ldyÍ 

 

In the standard interactive interpreter, a 

blank line terminates a multi-line 

statement. 
;jo idudkH w¾:úkHdilfha§ fma,s 
lsysmhl m%ldYKhla ysia fma,shla u.ska 
wjika lrkafka hehs ie,fla  
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Conditional Statements 
fldkafoaisuh m%ldYk 
 
if 
 

This statement can be used to execute a set 

of instructions only if a condition is true. 
hï wjYH;djhla ;Dma; jkafka kï muKla 
Wmfoia iuQyhla l%shd;aul lsÍu i|yd fuu 
jHqyh Ndú;d lrhs 
 
 
 
 
 
 
 
 
 
 
Instructions will be neglected when the 

condition is not satisfied. 
wjYH;djh ;Dma; fkdjk úg Wmfoia 
fkdi,ldyeÍu fuys§ isÿfõ 
 

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. 
wjYH;djh ;Dma; ùu u; mokïj l%shd;aul 
úh hq;= Wmfoia tllg jvd mj;S kï tAjd 
tlu uÜgfï indent l, hq;=h 
 

The first instruction without indentation will 

mark the end of the structure. 

Indentation fkdue;sj mj;sk m<uq fla; 
fma,sh u.ska fuu jHqyfha wjidkh ,ndfoa 
 
 
 
 

if else 

 

With this statement we can provide the 

computer with two sets of instructions to 

be executed when the condition is true & 

false 
hï wjYH;djhla ;aDma; ùu fyda fkdùu u; 
mokïj l%shd;aul úh hq;= tlsfklg fjkia 
Wmfoia ud,djka folla mß.Klhg ,nd§u 
i|yd fuu jHqyh Ndú;d l< yel 

 

The computer will always choose one side 

of them and neglect the other. 
túg mß.Klh úiska tAjdhska tlla f;dard 
.kakd w;r wfkl fkdi,ldyeÍu isÿlrhs 
 

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. 
tla tla fldgig wod, Wmfoia fjk fjku 
uÜgï foll indent lsÍu isÿl, yel 
 

     

if(condition): 

instructions to be executed 

when the condition is true. 
fldkafoaish i;H úg l%shd;aul l, 
hq;= Wmfoia 

 

 

    if (condition): 

instructions to be 

 executed when the 

 condition is true 
fldkafoaish i;H úg l%shd;aul 
l, hq;= Wmfoia 

  else: 

 instructions to be 

 executed when the 
 condition is false 

fldkafoaish wi;H úg l%shd;aul 
l, hq;= Wmfoia 
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Nested if else 

 

Using if else structure inside another if else 

structure is known as nesting. 

if else jHqyhla ;=, if else jHqyhla Ndú;d 
lsÍu nesting f,i y÷kajhs 
 
This can be used when there are more than 

two choices in the conditional statement. 
wjYH;d l=,lh ;=, wjYH;d follg jvd 
mj;sk úg fuh Ndú;d lrhs 
 
The checking condition should be broken 

into several Boolean conditions to 

implement this. 
fuh Ndú;h i|yd i,lk wjYH;djh ir, 
nQ,Sh wjYH;d lsysmhlg fjka lr.ekSu 
isÿl, hq;=h 
 
There are two types of nesting. 

Nesting j¾. folls 
 
1. if in if 

2. if in else 

 

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!') 

 

 

 

 

Statement 1 is executed when condition 1 

is true. 
1 jk fldkafoaish i;H jk úg 1 jk 
m%ldYKh l%shd;aul fõ 

 

Statement 2 is executed when condition 1 

is false and condition 2 is true. 
1 jk fldkafoaish wi;H jk úg iy 2 jk 
fldkafoaish i;H jk úg 2 jk m%ldYKh 
l%shd;aul fõ 
 

Statement 3 is executed when condition 1 

and condition 2 are false and condition 3 is 

true. 
1 jk fldkafoaish iy 2 jk fldkafoaish 
wi;H jk úg;a 3 jk fldkafoaish i;H jk 
úg;a 3 jk m%ldYKh l%shd;aul fõ 
 

Statement 4 is executed when condition 1 

condition 2 and condition 3 are false. 
1 jk fldkafoaish 2 jk fldkafoaish iy 3 jk 
fldkafoaish wi;H jk úg 4 jk m%ldYKh 
l%shd;aul fõ 
 

 

 if(condition 1): 

       statement 1 

 else: 

      if(condition 2): 

       statement 2 

 else: 

 if(condition 3): 

 statement 3 
 else: 

 statement 4 
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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') 

 

 

 

 

 

 

 

 

 

 

 

 

 

Statement 1 is executed when condition1 

condition 2 and condition 3 are true. 
1 jk fldkafoaish 2 jk fldkafoaish iy 3 jk 
fldkafoaish i;H jk úg 1 jk m%ldYKh 
l%shd;aul fõ 
 

Statement 2 is executed when condition 1 

and condition 2 are true and condition 3 is 

false. 
1 jk fldkafoaish iy 2 jk fldkafoaish i;H 
jk úg;a 3 jk fldkafoaish wi;H jk úg;a 
2 jk m%ldYKh l%shd;aul fõ 
 

Statement 3 is executed when condition 1 

is true and condition 2 is false. 
1 jk fldkafoaish i;H jk úg iy 2 jk 
fldkafoaish wi;H jk úg 3 jk m%ldYKh 
l%shd;aul fõ 

 

Statement 4 is executed when condition 1 

is false. 1 jk fldkafoaish wi;H jk úg 4 
jk m%ldYKh l%shd;aul fõ

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 NdYdfõ§ by; i|yka idïm%odhsl if 
else l%uh my; mßÈ tla wjYH;djlg miq 
wfkla wjYH;dj ms<sfj,ska i,ld ne,sh yels 
mßÈ myiq lr ;sfí' 
 

 

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. 
fmr mej;s wdikak;u fldkafoaish i;H 
fkdjQfha kï elif fldkafoaish l%shd;aul fõ 
 

Statements inside else are executed if all 

the previous conditions were not true. 
fmr mej;s ish¨u fldkafoais i;H fkdjQfha 
kï else ;=, we;s m%ldYK l%shd;aul fõ

 
    if(condition 1): 

if(condition 2): 
if(condition 3): 

       statement 1 
else: 

   statement 2 
else: 

statement 3 
  else: 

statement 4 
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control variable 
while(condition): 

    statements 

    increment/decrement 

 

pass statement 

 

pass statement is used to fill an if statement 

when there are no instructions to be given 

to avoid errors. 

if m%ldYKhla ;=, fh§ug Wmfoia fkdue;s 
úg fodaYhla ,eîu j,lajd.ekSu i|yd pass 
Ndú;d l, yelsh' 
 

x=int(input('give marks :')) 

 

if x>=75: 

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. 
fldkafoaish u; mokïj l%shd;aul lsÍu 
i|yd tla m%ldYKhla muKla mj;S kï if 
m%ldYKh iu. th tlu fma,sfha ,súh yelsh 
 

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. 
fldkafoaish u; mokïj l%shd;aul lsÍu 
i|yd if m%ldYKh i|yd tlla iy else 
m%ldYKh i|yd tlla ne.ska m%ldYK folla 
muKla mj;S tAjd my; mßÈ tlu fma,sfha 
,súh yelsh 
 

a=10 

b=200 

print("A") if a>b else print("B") 

 

Repetition 
mqkrela;sh 
 

while loop 

 

This structure can be used to repeat 

executing the same instruction sequence 

while a given condition is true. 
§ we;s fldkafoaishla i;H jkf;la thg 
wod, Wmfoia wkql%uhla l%shd;aul lsÍu 
i|yd fuu jHqyh Ndú;d l, yel 
 

x=0 

while x<5: 

 print('hello') 

 x=x+1 

print('end') 

 

 

 

 

 

 

 

 

Condition is examined before looping 

starts. 
¨mh l%shd;aul ùu wdrïN ùug fmr 
fldkafoaish i;H oehs i,ld n,hs 
 
Content is executed only if the condition is 

true. 
i,lk wjYH;djh i;H jkafka kï muKla 
wka;¾.;h l%shd;aul fõ 

 

If the condition is false at the beginning 

itself, the content won’t be executed. 
wdrïNfha§u i,lk wjYH;djh wi;H 
jkafka kï wka;¾.;h l%shd;aul fkdfõ 
 
Repetition ends when the condition 

becomes false. 
i,lk wjYH;djh ;jÿrg;a i;H fkdjk 
njg m;ajQ miq mqK¾lrKh wjidk fõ 
 

If the condition doesn’t become false 

anyway, it will be an infinite loop.i,lk 
fldkafoaish lsisúfgl;a wi;H fkdjkafka kï 
th wkka; jdrhla l%shd;aul jkq we; 

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 
¨mhl wka;¾.;h ksh; jkafka kï" ¨mhla 
l%shd;aul jk jdr .Kk fjkia l, yelafla" 
 
1. changing the value of the control 

variable 
md,k úp,Hfha wdrïNl w.h u.ska 
 

2. changing the condition 
fldkafoaish fjkia lsÍu u.ska 
 

3. changing the increment / decrement 
by, hdu fyda my, hdu fjkia lsÍu 
u.ska 

 

 

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. 
Æmfha iEu mqkrdj¾;khl§u tys yeisÍu 
f;areï .ekSug iy mshjfrka mshjr úp,H 
fjkialï ksÍlaIKh lsÍug tu Æmh w;ska 
wkqlrKh lsÍu hand tracing f,i ye¢kafõ' 
 

A trace table can be used for this. 

fï i|yd trace table tlla Ndú;d l< yelsh' 
 
 

Examples 
 

Difficulty: level 1 
 

A basic countdown loop that decreases a 

number from 5 to 1. 
ixLHdjla 5 isg 1 olajd wvq lrk uQ,sl 
.Kkh lsÍfï Æmhla' 
 

count = 5 

while count > 0: 

    print(count) 

    count = count - 1 

print("Blast off!") 

 

This loop prints numbers from 5 down to 1, 

then exits when count reaches 0. 

fuu Æmh 5 isg 1 olajd ixLHd uqøKh lrhs" 
miqj count tl 0g <Õd jQ úg Æmfhka 
bj;afjhs' 
 
       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. 

b,lal .; tl;=jlg <Õd jk fyda blaujk 
f;la Odjk jk tl;=jlg mßYS,l wdodkh 
tla lrk Æmhla' 
 

ts = 20 # target_sum 

cs = 0  # current_sum 

 

while cs < ts: 

    promt = "Enter a number" 

    num = int(input(prompt)) 

    cs = cs + num 

 

    print(f"Current sum: {cs}") 

 

print("Target reached!") 

 

If the inputs are 5, 7, 10 

wdodk 5" 7" 10 kï"  
 

Trace table 

 

Initial values  → ts = 20 

  → cs = 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 

m%;sodkh my; mßÈ jkq we;' 
 

Current_sum: 5 

Current_sum: 12 

Current_sum: 22 
Target reached!

Difficulty: level 3 

 

A loop that generates Fibonacci numbers 

until the numbers exceed a given limit. 

ixLHd § we;s iSudj blaujd hk f;la 

Fibonacci ixLHd ckkh lrk Æmhla' 

 

limit = 50 

a, b = 0, 1 

 

while a <= limit: 

    print(a, end=" ") 

    a, b = b, a + b 

 

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 wkql%uh hkq tla tla ixLHdj fmr 
we;s ixLHd fofla tl;=j jk wkql%uhls' 
m<uq ixLHd fol 0 iy 1 f,i mQ¾j ks¾jpkh 
lr we; 

 

Trace table 

Initial values  → limit = 50 

  → 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 

 

0 1 1 2 3 5 8 13 21 34  
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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. 

jpkhla palindrome tlla o hkak mÍlaId lsÍug jevigyklaa' palindrome tlla bÈßhg iy 
miqmig lshfjkafka tlu wdldrhgh ^"racecar" fyda "madam" jeks&' fla;h jpkfha wdrïNfha 
iy wjidkfha isg flakaøh foig .uka lrñka wlaIr ixikaokh lrhs' 
 

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 

        break 

    start += 1  # Move start index forward 

    end -= 1    # Move end index backward 

 

if is_palindrome: 

    print(f"'{word}' is a palindrome.") 

else: 

    print(f"'{word}' is not a palindrome.") 

 

Trace table 

Initial values  → is_palindrome = True 

  → start = 0 

  → 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 not a palindrome 
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Difficulty: level 5 

 

A loop that finds and prints all prime numbers up to a specified limit. 

ksYaÑ; iSudjla olajd ish¨u m%:ul ixLHd fidhdf.k uqøKh lrk Æmhla' 
 

limit = 10 

num = 2  # Starting from the first prime number 

 

while num <= limit: 

    is_prime = True 

    divisor = 2 

    while divisor <= int(num ** 0.5):  # Only check up to square root of num 

        if num % divisor == 0: 

            is_prime = False 

            break 

        divisor += 1 

    if is_prime: 

        print(num, end=" ") 

    num += 1 

 

Trace table 

Initial values  → limit = 10 

  → num = 2 

          

Outer loop Inner loop Outer loop continued 

rep is_prime divisor rep if num%divisor==0 divisor+=1 if is_prime 

  print(num) 

num+=1 

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 will be 2 3 5 7 

m%;sodkh 2 3 5 7  
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range() function 
 

Used to generate a list of integers in a 

specific range instantly. 
ksYaÑ; mrdihlg wh;a jk ksÅ, ,ehsia;=jla 
,nd.ekSu i|yd Ndú;d lrhs 
 
Syntax 

 

range(start, stop, step) 

 

start (optional): The starting integer of 

the sequence. The default is 0. 
wkql%ufha wdrïNl mQ¾K ixLHdj' fmrksñh 
0 fõ' 
 

stop (required): The stopping integer of 

the sequence. The range goes up to (but 

does not include) this value. 
wkql%ufha kej;=ï mQ¾K ixLHdj' mrdih 
fuu w.h olajd by< hhs ^kuq;a we;=<;a 
fkdfõ&' 
 

step (optional): Increment or decrement 

between each integer in the sequence. The 

default is 1. 
wkqms<sfjf,ys tla tla ksÅ, w;r jeä lsÍu 
fyda wvq lsÍu' fmrksñh +1 fõ' 
 
can be used in 3 ways. 
wdldr ;=klg Ndú;d l, yel 
 
range(stop) 
range(start, stop) 
range(start, stop ,[step]) 

 

All arguments should be integers. 
iEu wjhjhlau ksÅ,hla úh hq;=h 
 
 

list(range(8)) 

[0, 1, 2, 3, 4, 5, 6, 7] 

 

list(range(-2,5)) 

[-2, -1, 0, 1 , 2, 3, 4] 

 

list(range(2,10,2)) 

[2, 4, 6, 8] 

 

 

list(range(8,3,-1)) 

[8,7,6,5,4] 

 

list(range(8,3,-2)) 

[8, 6, 4] 

 

list(range(-8)) 

[ ] 

 

Setting step to 0 gives an error. 
by,hdu 0 jQ úg fodaYhla ,efí 
 

list(range(1, 5, 0))  

# Raises ValueError: range() arg 3 

# must not be zero 

 

The value of stop should be greater than 

value of start if no step is given or step is 

positive. 
mshjr w.hla ke;akï fyda mshjr w.h Ok 
kï wdrïNl w.hg jvd wjidk w.h úYd, 
úh hq;=h 
 

The value of stop should be less than value 

of start if step value is negative. 
mshjr w.h iDK kï wdrïNl w.hg jvd 
wjidk w.h l=vd úh hq;=h 
 
NOTE:  

Converting range() to Other Sequence 

Types in Python 
mhs;ka ys range() fjk;a wkql%ñl j¾. 
j,g mßj¾;kh lsÍu 
 
 

Conversion to Tuple 
 
 

tuple(range(8)) 

(0, 1, 2, 3, 4, 5, 6, 7) 

 

Conversion to Set 
 
 

set(range(8)) 

{0, 1, 2, 3, 4, 5, 6, 7} 

 

ictfromabc.com



 

105 

for loop 

 

here, a condition depending on a data 

sequence is introduced to the control 

variable. 
fuys§ md,k úp,Hg o;a; wkql%uhla u; 
mokïjQ fldkafoaishla ,ndfoa 
 
included instructions are executed exactly 

the number of times equivalent to the 

number of elements in the conditional data 

sequence. 
wka;¾.; Wmfoia iuQyh l%shd;aul jkafka 
yßhgu fldkafoaisfhys we;s o;a; wkql%ufha 
wjhj .Kkg iudk jdr m%udKhls 
 
this loop is better to be used when we 

know the amount it should repeat in the 

first place. 
mqK¾lrKh úh hq;= jdr .Kk okakd úg 
fuu jHqyh Ndú;d lsÍu jvd;a iqÿiqh 
 

 

 

 

 

 

The default increment in for loop is 1 
jHqyfha iïu; by,hdfï w.h 1 h 
 

Conditional data sequence can be obtained 

by 
fldkafoaisfha o;a; wkql%uh ,nd.; yels l%u  
 

1. using range() function 

2. using a string 

3. using a list 

4. using a tuple 

5. using a dictionary 

6. using a file 

 

 

range function 

 

for a in range(0,5,1): 

 print(a) 

0 

1 

2 

3 

4 

 

for b in range(5,0,-1): 

 print(b) 

5 

4 

3 

2 

1 

 

 

with strings 

 

for c in 'kurunegala': 

 print(c) 

 

k 

u 

r 

u 

n 

e 

g 

a 

l 

a 

 

 

with lists 

 

for x in [1, 2, 3, 4, 5]: 

print(x-1, end',') 

 

0,1,2,3,4 

 

  

  for variable in (sequence): 

  statements 
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with tuples 

 

for y in (1, 2, 3, 4, 5): 

print ('hello') 

 

hello 

hello 

hello 

hello 

hello 

 

 

with dictionaries 

 

a={'name':'Ravindu','age':24} 

for z in a: 

 print(z) 

 

name 

age 

 

for z in a.values(): 

 print(z) 

 

Ravindu 

24 

 

for z in a.keys(): 

 print(z) 

 

name 

age 

  
 

 

with files 

 

file = open("example.txt", "r") 

 

for line in file: 

        print(line.strip()) 

 

 

Using else statement in for loop 

for mqK¾lrK jHqyh ;=, else Ndú;h 

 

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 tlla iEuúgu i;H jk neúka th 
iEuúgu l%shd;aul jk w;r" else Wmfoila 
fh¥ úg for loop tl l%shd;aulù wjika jQ 
miq else fldgi l%shd;aul fõ' 
 

for x in range(6): 

  print(x) 

else: 

  print("Goodbye!") 

 

0 

1 

2 

3 

4 

5 

Goodbye! 

 

 

Using else Statement with while loop 

while mqK¾lrK jHqyh ;=, else Ndú;h 

 

We can run a block of code once when the 

condition of a while loop no longer is true: 

while jHqyhl fldkafoaish ;jÿrg;a i;H 
fkdjk úg l%shd;aul ùu i|yd else ;=, 
m%ldYK ,ndÈh yelsh 
 

i=1 

while i<4: 

print(i) 

i=i+1 

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. 
l%shd;aul ùu w;r;=r§ hïlsis fldkafoaishla 
u; mokïj mqK¾lrk md,k jHqyhlska 
keje;aùu i|yd fuu úOdkh fhdod.kS 
 

Without the break statement: 

 

i = 0 

while i < 5: 

    if i == 3: 

        print("Encountered 3") 

    print(f"Processing {i}") 

    i = i + 1 

print("Loop ended without break") 

 

 

Trace table 

Initial values  → 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 0 
Processing 1 
Processing 2 
Encountered 3 
Processing 3 
Processing 4 
Loop ended without break 
 

With the break statement: 

 

i = 0 

while i < 5: 

    if i == 3: 

        print("Encountered 3") 

        print("Terminated...") 

        break 

    print(f"Processing {i}") 

    i = i + 1 

print("Loop ended with break") 

 
 

Trace table 

Initial values  → 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 0 
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. 
mqK¾lrk md,k jHqyhl mqK¾lrk 
wjia;djla hï fldkafoaishla u; mokïj 
w;rueo ia:dkhlska u.yerhñka B,Õ 
jdrfha isg l%shd;aul lrùu i|yd fuu 
úOdkh fhdod.kS 
 

Without the continue statement: 

 

i = 0 

while i < 5: 

    if i == 3: 

        print("Encountered 3,  

        but processing anyway") 

    print(f"Processing {i}") 

    i += 1 

print("Loop ended without continue") 

 

Trace table 

Initial values  → i = 0 

 

rep i i == 3 print() i += 

1 

1 0 False Processing 0 1 

2 1 False Processing 1 2 

3 2 False Processing 2 3 

4 3 True Encountered 

3, but 

processing 

anyway + 

Processing 3 

4 

5 4 False Processing 4 5 

 

Processing 0  

Processing 1  

Processing 2  

Encountered 3, but processing anyway 

Processing 3  

Processing 4  

Loop ended without continue

With the continue statement: 

 

With continue 

 

i = 0 

while i < 5: 

    if i == 3: 

        print("Skipping 3") 

        i += 1   

        continue 

    print(f"Processing {i}") 

    i += 1 

print("Loop ended with continue") 

 

 

Trace table 

Initial values  → i = 0 

 

rep i i == 3 print() i += 1 

1 0 False Processing 0 1 

2 1 False Processing 1 2 

3 2 False Processing 2 3 

4 3 True Skipping 3 4 

5 4 False Processing 4 5 

 

 

Processing 0 

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 Æmhl" continue Ndú;d lsÍug fmr 

md,k úp,Hh (i)  wksjd¾hfhka hdj;ald,Sk 
l< hq;=h" ke;fyd;a Æmh fkdkej;s 
l%shd;aul fõ' 

 

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. 

fuh isÿ jkafka úp,Hfha w.h idudkHfhka 
jeä lrk fyda wvq lrk fla;h we;=¿j"  
j;auka mqkrdj¾;kfha b;sß fla; fldgia 
ish,a, continue m%ldYh u.ska u. yßk 
neúks' 

 

Incorrect Placement of Increment 

Increment tflys jerÈ ia:dk.; lsÍu 
 
i = 0 

while i < 5: 

    if i == 3: 

        continue 

    print(f"Processing {i}") 

    i += 1  # This line is skipped 

 

Correct Placement to Avoid Infinite 

Loop 

fkdkj;sk Æmh j<lajd .ekSu i|yd ksjerÈ 
ia:dk.; lsÍu 
 

i = 0 

while i < 5: 

    if i == 3: 

        i += 1  

       # Increment before continue 

        continue 

    print(f"Processing {i}") 

    i += 1 

Nested Loops 
tlla ;=, tlla mj;sk mqK¾lrK jHqy 
 

The inner loop will be executed one time 

for each iteration of the outer loop. 
ndysr mqK¾lrK jHqyh l%shd;aul jk iEu 
wjia:djlgu tl ne.ska wNHka;r 
mqK¾lrK jHqyh l%shd;aul ùu fuys§ isÿfõ 
 

x=5 

for i in range(0, x): 

    for j in range(0, i+1): 

      print("*",end="") 

print("\r") 

 
* 
** 
*** 
**** 
***** 
 
 

rows = 5 

 

for i in range(1, rows + 1): 

    for j in range(rows - i): 

        print(" ", end="") 

     

    for k in range(2 * i - 1): 

        print("*", end="") 

    print() 

 

for i in range(rows - 1, 0, -1): 

    for j in range(rows - i): 

        print(" ", end="") 

     

    for k in range(2 * i - 1): 

        print("*", end="") 

    print() 

 
    * 
   *** 
  ***** 
 ******* 
********* 
 ******* 
  ***** 
   *** 

    * 
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Examples 

 

Difficulty: level 1 

 

A loop that calculates the sum of all digits 

in a given integer. 

§ we;s mQ¾K ixLHdjl ish¨u b,lalïj, 
tl;=j .Kkh lrk Æmhla' 
 

number = 12345 

sum_of_digits = 0 

 

for digit in str(number): 

    sum_of_digits += int(digit) 

 

print(f"The sum of digits in 

{number} is {sum_of_digits}") 

 

 

Trace table 

 

Initial values  → number = 12345 

  → sum_of_digits = 0 

 

str(number) = '12345' 

 

rep digit sum_of_digits+=int(digit) 

1 '1' 1 

2 '2' 3 

3 '3' 6 

4 '4' 10 

5 '5' 15 

 

The sum of digits in 12345 is 15 

Difficulty: level 2 

 

A loop that finds and prints all divisors of a 

given number. 

§ we;s ixLHdjla fnfok ish¨u w.hka 
fidhdf.k uqøKh lrk Æmhla' 

 

num = 10 

divisors = [] 

 

for i in range(1, num + 1): 

    if num % i == 0: 

        divisors.append(i) 

 

print(f"Divisors of {num}:", 

divisors) 
 

Trace table 

 

Initial values  → num = 10 

  → divisors = [] 

 

range(1,num+1) = [1,2,3,4,5,6,7,8,9,10] 

rep i if num%i==0 divisors 

1 1 True [1] 

2 2 True [1,2] 

3 3 False [1,2] 

4 4 False [1,2] 

5 5 True [1,2,5] 

6 6 False [1,2,5] 

7 7 False [1,2,5] 

8 8 False [1,2,5] 

9 9 False [1,2,5] 

10 10 True [1,2,5,10] 

 

[1, 2, 5, 10] 
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Difficulty: level 3 

 

A loop that counts the number of vowels in a given string 

§ we;s ;ka;=jl iajr wlaIr .Kk .Kkh lrk Æmhla 
 
 
text = "Hi! How are you?" 

 

vowel_count = 0 

 

vowels = {'a', 'e', 'i', 'o', 'u', 'A', 'E', 'I', 'O', 'U'} 

 

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: 6 
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Difficulty: level 4 

 

A loop that counts how often each character appears in a string, ignoring spaces. 

ysia;eka fkdi,ld yßñka tla tla wkq,laIKh ;ka;=jl fldmuK jdrhla Èia fõ oehs .Kkh 
lrk Æmhla' 

 

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 !=" " if char in count count[char]+=1 count[char]=1 

1 'h' True False - {'h':1} 

2 'e' True False - {'h':1,'e':1} 

3 'l' True False - {'h':1,'e':1,'l':1} 

4 'l' True True {'h':1,'e':1,'l':2} - 

5 'o' True False - {'h':1,'e':1,'l':2,'o':1} 

6 ' ' False    

7 'w' True False - {'h':1,'e':1,'l':2,'o':1','w':1} 

8 'o' True True 
{'h':1,'e':1,'l':2,'o':2,

'w':1} 
 

9 'r' True False - 
{'h':1,'e':1,'l':2, 'o':2,'w':1, 

'r':1} 

10 'l' True True 
{'h':1,'e':1,'l':3, 

'o':2,'w':1,'r':1} 
- 

11 'd' True False - 
{'h':1,'e':1,'l':3,'o':2,'w':1,r

':1,'d':1} 

 

Character frequencies: {'h': 1, 'e': 1, 'l': 3, 'o': 2, 'w': 1, 'r': 1, 
'd': 1} 

  

ictfromabc.com



 

113 

Difficulty: level 5 

Nested loops for element-wise addition of two matrices. 

kHdi foll wjhj wkqj tl;= lsÍu i|yd jQ leo,S Æm' 
 

matrix1 = [ 

    [1, 2, 3], 

    [4, 5, 6], 

    [7, 8, 9] 

] 

matrix2 = [ 

    [9, 8, 7], 

    [6, 5, 4], 

    [3, 2, 1] 

] 

 

result = [[0, 0, 0], [0, 0, 0], [0, 0, 0]] 

 

for i in range(len(matrix1)): 

    for j in range(len(matrix1[0])): 

        result[i][j] = matrix1[i][j] + matrix2[i][j] 

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, 0], [0, 0, 0], [0, 0, 0]] 

  2 1 [[10, 10, 0], [0, 0, 0], [0, 0, 0]] 

  3 2 [[10, 10,10], [0, 0, 0], [0, 0, 0]] 

2 1 1 0 [[10, 10,10], [10, 0, 0], [0, 0, 0]] 

  2 1 [[10, 10,10], [10, 10, 0], [0, 0, 0]] 

  3 2 [[10, 10,10], [10, 10, 10], [0, 0, 0]] 

3 2 1 0 [[10, 10,10], [10, 10, 10], [10, 0, 0]] 

  2 1 [[10, 10,10], [10, 10, 10], [10, 10, 0]] 

  3 2 [[10, 10,10], [10, 10, 10], [10, 10, 10]] 

 

[10, 10,10] 

[10, 10,10] 

[10, 10,10] 
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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 hkq mj;sk ,ehsia;= fyda 
fjk;a mqkrdj¾;kh l< yels jia;= u; 
mokïj ,ehsia;= iE§fï ixlaIsma; l%uhls' 

 

Syntax 

[exp. for item in iterable if cond.] 

 

Examples. 

 

Square each number in a list. 

,ehsia;=jl iEu ixLHdjlau j¾. lsÍu' 

 

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 

fuh nums u; mqkrdj¾;kh fõ" tla tla i 
i|yd i ** 2 .Kkh lr m%;sM,h squares 
ys w.g tl;= lrhs' 
 
 

Square each even number in a given 

range. 

§ we;s mrdihl tla tla brÜfÜ ixLHdj j¾. 
lrhs' 
 

S = [i**2 for i in range(1,11) if 

i % 2 == 0] 

print(S) 

 

[4, 16, 36, 64, 100] 

 

Here, if num % 2 == 0 adds a condition 

to only square even numbers. 

fuys" if num % 2 == 0 u.ska brÜfÜ ixLHd 
muKla j¾. lsÍug fldkafoaishla tla lrhs'  

Creating a list of products for each pair 

of elements from two lists. 

,ehsia;= foll tla tla wjhj hq.,h i|yd 
jk .=‚; ,ehsia;=jla ks¾udKh lsÍu' 
 
list1 = [1, 2, 3] 

list2 = [4, 5] 

 

products = [x * y for x in list1 

for y in list2] 

 

print(products) 

 

[4, 5, 8, 10, 12, 15] 

 

Each x from list1 is paired with each y 

from list2, resulting in the following pairs: 

list1 ys we;s iEu x tllau list2 yS we;s 
iEu y tlla iuÕu hq., jk w;r" tys 
m%;sM,hla f,i my; hq., ,efí( 

 

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 hkq we.hSug 
,la flfrk m%ldYkhhs' 

 

For each pair (x, y), x * y calculates their 

product and adds it to the products list. 

(x, y) tla tla hq., i|yd" x * y u.ska 
.=‚;h .Kkh lr  ,ehsia;=jg tl;= lrhs' 
 

 

1 * 4 = 4 

1 * 5 = 5 

2 * 4 = 8 

2 * 5 = 10 

3 * 4 = 12 
3 * 5 = 15 

 

So, products = [4, 5, 8, 10, 12, 15] 
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Functions 
Y%s; 
 

A block of organized and reusable code 

that performs a single, related action is 

known as a function. 
tla ksYaÑ; ld¾hhla isÿlsÍu i|yd Ndú;d 
lrk ixúOdkd;aul iy kej; Ndú; l, 
yels fla; fldgila Y%s;hla f,i ye¢kafõ' 
 
Functions can be used when we need to do 

the same task repeatedly in a program.  
l%uf,aLKhla ;=, tlu ldh –h kej; kej; 
isÿ lsÍug we;s úg§ Y%s; Ndú;d l, yel ' 
 

It avoids the difficulty of writing the same 

segment of code again and again. 
tlu fla;h kej; kej; ,sùfï 
wiSre;djfhka je,lSu i|yd WmldÍ fõ 
 

It saves time and prevents errors. 
th ld,h b;sß lrk w;r fodaY wju lrhs 
 
There are pre-defined functions and 

functions defined by us. 
fmr w¾: olajk ,o Y%s; mj;sk w;r wm 
úiskao wjYH mßÈ Y%s; w¾: olajd .ekSug 
myiqlï mj;S 
 
A function only runs when it is called. 
Y%s;hla l%shd;aul jkafka th le|jQ úg§ 
mu‚' 
 
Even a which is function defined by us in a 

program only runs when it is called. 
wms úiska jevigykla ;=< ks¾jpkh lrk 
,o Y%s;hla mjd l%shd;aul jkafka th leojQ 
úg mu‚' 
 

 

NOTE: 

 

parameters vs arguments 

 

The terms "parameters" and "arguments" 

are often used interchangeably but they do 

have different meanings in a function. 

parameters iy arguments hk mo fol 
fndfyda wjia:d j,§ yqjudre lrñka Ndú; 
jqj;a tAjdg wod, ksYaÑ; f;areï mj;S' 
 

Parameters are the variables that are 

defined when creating the original 

function.  

Parameters hkq Y%s; w¾:oelaùfï§ Y%s; ;=,g 
w.hka /f.k hdu i|yd ks¾udKh lrk 
úp,Hhkah' 
 

They act as placeholders waiting for the 

"input" to the function. 

tAjd wdodkhla ,efnk f;la placeholders 
tlla f,i yeisfra' 
 

Arguments are the actual values or that are 

passed into a function when it is called. 

Arguments hkq Y%s;hla le|jk úg tA ;=,g 
hjkakdjQ i;H w.hkah' 
 

They act as assigned values for the 

parameters of a function at an instance. 

ke;fyd;a tla tla wjia:dfõ§ parameters 
i|yd ,nd§ we;s w.hkah' 
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User defined functions 
mßYS,lhd úiska w¾:olajk ,o Y%s; 
 

keyword def is used to define functions. 
Y%s; w¾:oelaùug def hk uQ,moh Ndú;d 
lrhs 
 
def FunctionName(parameters): 

statements 
return value 

FuntionName(Arguments) 

 

 

 

 

 

 

 

 

 

 

 

 

Variables defined related with a function 

are known as parameters. 
Y%s;hlg wod,j w¾:olajk úp,Hhka 
mrdñ;Ska f,i ye¢kafõ 
 

We can add any number of parameters for 

a function. Parameters are used to pass 

values as input to a function. 
Y%s;hlg mrdñ;Ska ´kE;rï m%udKhla 
,ndÈh yel Y%s;hlg wdodk f,i w.hka 
,nd§u i|yd mrdñ;Ska Ndú;d lrhs 
 

Functions are called by using the function 

name followed by parenthesis. 
Y%s;hl ku iy thg miqj fhfok jryka 
hq.,hlska Y%s;hla le|jkq ,nhs 
 

A function can return data as a result. 

Y%s;hla u.ska m%;sM, f,i o;a; return flfra' 
 

User defined functions can be of 4 types. 
mßYS,lhd úiska w¾:oelaúh yels Y%s; 4ls 
 

1. With parameters with return 

2. Without parameters without return 

3. Without parameters with return 

4. With parameters without retur 

1. Functions with parameters and return 
mrdñ;Ska iy m%;Hd.uk w.hka we;s Y%s; 
 
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 
mrdñ;Ska iy m%;Hd.uk w.hka ke;s Y%s; 
 
def logo(): 

 print('******************') 

 print('****ictfromabc****') 

print('******************') 

 
logo () 

****************** 

****ictfromabc**** 

****************** 

 
 

3. Functions with no parameters but 

with return 
mrdñ;Ska ke;s kuq;a m%;Hd.uk w.hka we;s 
Y%s; 
 
def greet(): 

 greeting = "Hello World" 

 return greeting 

print(greet()) 

 
 

4. Functions with parameters but 

without return 
mrdñ;Ska we;s kuq;a m%;Hd.uk w.hka ke;s 
Y%s; 
 
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. 

Y%s;hla ;=,g arguments fldmuK .Kkla 
wdodkh lrkafkaoehs fkdokakd úg§ 
parameters bÈßfhka * ,l=K Ndú;d lrhs' 
 

def addone(*parameter): 

    for i in parameter: 

        print(i+1) 

 

addone(1, False, 3.14, True) 

2 

1 

4.140000000000001 

2  

 

 

Default parameter values 
iïu; mrdñ;s w.hka 
 

Default values for one or several 

parameters of the function can be 

assigned. 
Y%s;hl mrdñ;Ska tllg fyda lsysmhlg 
iïu; w.hka ,nd Èh yelsh 
 
Those values will be automatically used if 

any other values for them are not manually 

given. 
mrdñ;Ska i|yd yia;Shj w.hka ,nd fkdÿka 
úg tu w.hka iajhxl%Shj Ndú;d ùu isÿfõ 
 

def town(x, y='Kurunegala'): 

 print(x, 'is from', y) 

 

town('Ravindu') 

Ravindu is from Kurunegala 

 

town('Tharindu', 'Colombo') 

Tharindu is from Colombo 

 

 

 

Keyword arguments 
h;=remo mrdñ;Ska 
 

These can be used to pass values 

specifically to a parameter. 
hï ksYaÑ; mrdñ;shlg w.hla ,nd§u i|yd 
fuu l%uh Ndú;d lrhs 
 

For this, the user must have a clear 

understanding about the function  
fï i|yd mßYS,lhdg Y%s;fha w¾:oelaùu 
iïnkaOj meyeÈ,s woyila ;sìh hq;=h 
 
def total(a, b=100, c=200): 

 print(a+b+c) 

 

total(100) 

400 

 

total(100, 200) 

500 

 

total(100, 200, 300) 

600 

 
In the above example, arguments are in the 

exact order of the parameters. 
by; WodyrKfha §" mrdñ;sj, 
wkqms<sfj,gu arguments o mj;S' 
 
If we want to skip a particular parameter 

when passing arguments, it can be done as 

follows. 

Arguments ,nd §fï§ hï mrdñ;shla uÕ 
yeÍug wjYH kï" th my; mßÈ l< yelsh' 
 

total(a=200, c=400) 

700 

 

total(b=300, a=100) 

600 

 

total(500,400) 

1100 
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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. 

Y%s;hlg argument tflys w.fha msgm;la 
,enqKq úg" Y%s;h ;=< we;s mrdñ;shg isÿ 
lrk ,o fjkialï Y%s;fhka msg; uq,a 

argument tlg n,mdkafka ke;' 

 

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. 

Y%s;hlg uq,a jia;=j fj; fhduqjla ^fyda 
,smskhla& ,efnk úg" Y%s;h ;=< we;s 
mrdñ;shg isÿ lrk ,o fjkialï Y%s;fhka 

msg; uq,a argument tlg n,mdhs' 
 
 

Whether changes to the object inside the 

function affect the original object depends 

on whether the object is mutable or 

immutable. 

Y%s;h ;=< jia;=fõ fjkialï uq,a jia;=jg 
n,mdkafkao hkak r|d mj;skafka jia;=j 
mutable o immutable o hkak u;h' 
 

Mutable Objects (Ex. lists, dictionaries): 

 

Here, the memory address of the object is 

passed to the function. 

fuys§ jia;=fõ u;l ,smskh Y%s;hg hjkq 
,efí' 
 

This means changes made to the object 

inside the function will affect the original 

object outside the function. 

fuhska woyia lrkafka Y%s;h ;=< we;s jia;=jg 
lrk ,o fjkialï Y%s;fhka msg; uq,a 
jia;=jg n,mdk njhs' 

Immutable Objects (Ex. integers, 

strings, tuples): 

 

A copy of the original object is passed to 

the function. 

uq,a jia;=fõ msgm;la Y%s;hg hjkq ,efí' 

 

Therefore, any changes made to the object 

inside the function will not affect the 

original object. 

tuksid" Y%s;h ;=<§ jia;=jg lrk ,o lsisÿ 
fjkila uq,a jia;=jg n,mdkafka ke;' 

 

Passing Mutable Object (List) 

 

def modify_list(lst): 

    lst.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 
wdj¾Ól Y%s; 
 

In programming, a recursive function is a 

function that calls itself inside itself to solve 

a problem. 
Y%s;hla ;=, tu Y%s;hu le|jd .eg¿ úi|k 
j¾.fha Y%s; wdj¾Ól Y%s; f,i ye¢kafõ' 
 
Here, a conditional statement is used to 

break recurrence. 
fuys§ mqK¾lrKh md,kh lsÍu i|yd 
;d¾lsl m%ldYhla Ndú;d lrhs 
 
It’s called the base condition. 
th uQ,sl fldfoaish kñka yeÈkafõ' 
 
 
def factorial(n): 

    if n==1: 

        return 1 

    else: 

        return n*factorial(n-1) 

print(factorial(5)) 

120 

 

Function Call Explanation Result 

factorial(5) 5×factorial(4) ? 

factorial(4) 4×factorial(3) ? 

factorial(3) 3×factorial(2) ? 

factorial(2) 2×factorial(1) ? 

factorial(1) return 1 1 

factorial(2) 2×factorial(1) 2 

factorial(3) 3×factorial(2) 6 

factorial(4) 4×factorial(3) 24 

factorial(5) 5×factorial(4) 120 

To calculate factorial(5), we need to 

calculate 5×factorial(4), so we look at the 

next row to see what factorial(4) is. 

factorial(5) idod.ekSu i|yd factorial(4) 

idod.; hq;=h' tuksid factorial(4) l=ulaoehs 
fidhd.; hq;=h' 
 

factorial(4) is 4×factorial(3), so we look at 

the next row to see what factorial(3) is. 

factorial(4) idod.ekSu i|yd factorial(3) 

idod.; hq;=h' tuksid factorial(3) l=ulaoehs 
fidhd.; hq;=h' 
 

We continue this pattern until we reach 

factorial(1), which is our base case and 

simply returns 1. 

fuu rgdj factorial(1) olajd .uka l, hq;=h' 
túg tu.ska ms<s;=r f,i 1 ,efí' 
 

Then we can work our way back up, 

multiplying the numbers together to get 

the result of 120. 
túg kej; wdmiaig l%shd;aul fjñka ish¨ 
ixLHd .=KlsÍu isÿlr120 f,i ms<s;=r 
,nd.; yel' 
 

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. 
wdj¾Ól Y%s;hla hkq thu mrdj¾;kh l< 
yels bkaøcd,sl levm;la jeksh' Tn i;=j 
o¾mK ud,djla we;ehs is;kak" tA iEu tllau 
fmr rEmfha rEmh ms<sìUq lrhs' 
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Demontration 
rEm igykla wdY%fhka meyeÈ,s lsÍu 
 

 

 

 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Another recursive function example that 

reverses a string 
;ka;=jla wdmiq yrjk wdj¾Óla Y%s;hlg 
WoyrKhla 
  

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[0] 

 

result = reverse_string("hello") 

print(f"Reversed string: {result}") 

 

Reversed string: olleh 
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NOTE:  

Global variables vs Local variables 
f.da,Sh úp,H iy ia:dkSh úp,H 
 

Variables which are created inside a 

function are known as local variables. 

They can only be called inside the function. 
Y%s;hla ;=, ks¾udKh lr.kakd úp,H 
ia:dkSh úp,H f,i ye¢kafõ' tAjd le|úh 
yelafla tu Y%s;h ;=, isg mu‚'  
 

They get destroyed when the function 

finishes executing. 
Y%s;h l%shd;aulù wjidkfha tAjd u;lfhka 
uelS bj;aù hhs' 
 
 

def function1(): 

    z=50 

    print(z) 

 

function1() 

42 

print(z) 

error 

 

Variables which are created normally as we 

always did in the main program are known 

as global variables. 
m%Odk jevigyk ;=, idudkH wdldrfhka 
idod.kakd úp,H f.da,Sh úp,H f,i 
y÷kajhs' 
 

They can be called anywhere in the 

program, inside or out of a function. 
tAjd Y%s;hla ;=, fõjd Y%s;hla ;=, fkdfõjd 
jevigyfka ´kEu ia:dkhl isg le|úh 
yelsh' 
 

They retain their value until the program is 

running. 
jevigyk l%shd;aul jkf;la fïjd tAjdfha 
w.h r|jd mj;ajd.kS' 
 

\ 

x=100   

def function2(y): 

x=10 

x=x+y 

print(x) 

 

function2(50) 

60 

print(x) 

150 
 
 

We can even use the same identifier names 

for local variables and global variables. 
Python will not be confused. 
ia:dkSh úp,H iy f.da,Sh úp,H i|yd tlu 
kï mjd Ndú;d l, yels w;r tu.ska Python 
wmyiq;djhg m;a fkdfõ 
 
 

x=100   

def function2(y): 

global x 

x = x+y 

print(x) 

 

function2(50) 

150 

 

To address global scope variables from 

inside a function, the global keyword is 

used before a variable name. 
Y%s;hla ;=, isg f.da,Sh úp,H fj; m%fõY ùu 
i|yd úp,H kduhg bÈßfhka global 
h;=remoh Ndú;d lrhs' 
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2021- 42 

What will be the result when the following 

Python code is executed? 
my; mhs;ka fla;h l%shd;aul l< úg 
,efnk m%;sM,h l=ulao@ 
 

x = 10   

def myfun(a):   

    global x   

    a = x + a   

    x = 30   

    return a   

 

print(myfun(x)) 

 

Explanation 

Here, the global variable x has been 

declared as global within the function. 
fuys§ x f.da,Sh úp,Hh Y%s;h ;=< f.da,Sh 
f,i m%ldY lr we;' 
 

This means, x can be modified inside the 

function, affecting the original value of x. 
fuhska woyia jkafka" x ys uq,a w.h fjkia 
lrñka Y%s;h ;=<§ x fjkia l< yels njhs' 
 

When myfun is called, the same x variable 

has been passed as the parameter, which 

sets the value of a to 10. 
myfun weu;+ úg" tu x úp,Hhu mrdñ;sh 
f,i Y%s;h ;=<g ,nd fok w;r th a ys w.h 
10 f,i ilihs' 
 

Inside the function, a is updated by adding 

the current value of a and x, and then 

assigning the result back to a. 
Y%s;h ;=<È" iy x ys j;auka w.hka tl;= 
lsÍfuka miqj m%;sM,h kej; a fj; wdfoaY 
lsÍfuk a hdj;ald,Sk lrkq ,nhs' 
 

x is also set to 30 which changes the 

original value from 10 to 30.  
x o 30 f,i ilikq ,nk w;r tuÕska tys 
uq,a w.h 10 isg 30 olajd fjkia fõ' 
 

Finally, a is returned and printed. 
wjidk jYfhka" a m%;Hd.ukh lr uqøKh 
lrkq ,efí'

2020 – 38 

What would be the output when the 

following Python code is executed? 
my; mhs;ka fla;h l%shd;aul l< úg 
,efnk m%;sodkh l=ulao@ 
 

x = 1 

def myfunc(p, q): 

    global x 

    p, q = q, p 

    x = x + p 

 

myfunc(x, 3) 

print(x) 

 

Explanation 

This question also has the same approach 

as the previous one. 
fuu m%Yakhgo fmr m%fõYhg iudk 
m%fõYhla we;' 
 

When myfunc is called, parameter p is 

assigned the value of the global variable x, 

and parameter q is assigned 3. 
myfunc weu;+ úg" p mrdñ;shg f.da,Sh 
úp,Hh jk x ys w.h o" q mrdñ;shg 3 o 
wdfoaY jkq ,efí' 
 

Within the function, the values of p and q 

are swapped, making p = 3 and q = 1. 
Y%s;h ;=<§" p = 3 iy q = 1 njg m;a 
lrñka p iy q ys w.hka yqjudre lrkq ,nhs' 
 

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. 
bka miq" x iy p ys j;auka w.hka tl;= lsr" 
bkamiq m%;sM,h jk 4 x fj; kej; wdfoaY 
lsÍfuka f.da,Sh úp,H jk x ys w.h 
hdj;ald,Sk lrkq ,efí' 
 

Since, x is declared as global at the start of 

the function, the original value of x is 

changed from 1 to 4. 
Y%s;h wdrïNfha§ x f.da,Sh hkqfjka m%ldY 
lr we;s neúka" x ys uq,a w.h 1 isg 4 olajd 
fjkia fõ' 
 

Therefore, print(x) prints 4. 
tneúka print(x) u.ska 4 uqøKh flfra' 
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Number conversion functions 
ixLHd mßj¾;k Y%s; 
 

can be used to convert a given base 10 

number into the specific base. 
10 mdofha ixLHdjla fjk;a ksYaÑ; mdohlg 
mßj¾;kh lsÍu i|yd Ndú;d lrhs 
 
These functions return a string with a prefix 

of the specific base as the output. 
fuu Y%s; j, m%;sodkh f,i wod, mdofha 
Wmi¾.hla iys; string tlla ,ndfoa 
 
If used with prefixes, the same functions 

can be used to convert a number 

represented by any specific base into its 

own kind. 
Wmi¾.;a iu. Ndú;d lrkafka kï fuu Y%s; 
fjk;a ´kEu mdohl ixLHdjla ;u mdoh 
fj; yrjd .ekSu i|yd Ndú;d l, yel 
 
bin() function 

converts into binary. 
oaùuh ixLHd mdohg mßj¾;kh lrhs 
 

bin(50) 

'0b110010' 

 

bin(0o62) 

'0b110010' 

 

bin(0x32) 

'0b110010' 

 
 
oct() function 

converts into octal. 
wYaGuh ixLHd mdohg mßj¾;kh lrhs 
 

oct(50) 

'0o62' 

 

oct(0b110010) 

'0o62' 

 

oct(0x32) 

'0o62' 

 

hex() function 

converts into hexadecimal. 
Yâ oYuh ixLHd mdohg mßj¾;kh lrhs 
 

hex(50) 

'0x32' 

 

hex(0b110010) 

'0x32' 

 

hex(0o62) 

'0x32' 

 
 
 
int() function 

can be used to convert a number 

represented by any other base into a base 

10 number. 
fjk;a ´kEu mdohl ixLHdjla 10 mdohg 
mßj¾;kh lsÍu i|yd Ndú;d lrhs 
 

int(0b110010) 

50 

 

int(0o62) 

50 

 

int(0x32) 

50 

 
 

prefixes 
Wmi¾. 
 
0b  – binary 
0o  – octal 
0x  – hexadecimal 
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Commonly used built-in functions 

nyq,j Ndú;d jk built-in Y%s; 
 
type() function 

This function is used to determine the data 

type of a variable or a data structure. 
úp,Hhl fyda o;a; jHqyhl o;a; j¾.h 
y÷kd.ekSu i|yd Ndú;d lrhs 
 

a = 1 

b = 3.14 

c = True 

d = 'hello' 

e = [10, 20, 30] 

f = 40, 50, 60 

g = {'age':25, 'name':'rav'} 

 

type(a) 

<class 'int'> 

 

type(b) 

<class 'float'> 

 

type(c) 

<class 'bool'> 

 

type(d) 

<class 'str'> 

 

type(e) 

<class 'list'> 

 

type(f) 

<class 'tuple'> 

 

type(g) 

<class 'dict'> 

 

sum() function 

 

Used to add numeric data in lists tuples or 

dictionaries. 

lists, tuples iy dictionaries j, ixLHd tl;= 
lsÍu i|yd Ndú;d lrhs 
 

Do not work with non-numeric data. 
wxluh fkdjk o;a; iu. l%shd fkdlrhs 
 

x=[10,20,30,40,50] 

sum(x) 

150 

 

y=(10,20,30,40,50) 

sum(y) 

150 

 

z={1:10,2:20,3:30,4:40,5:50} 

sum(z) 

15 

 

sum(z.values()) 

150 

 

sum(z.keys()) 

15 

 
 
sum() function with start value 

Defines an initial value to sum up the total. 
tl;= lsÍug wdrïNl jákdlula ,ndfoa 
 

x=[10,20,30,40,50] 

sum(x,start=100) 

250 

 
 
divmod() function 

divmod(a,b) returns a//b and a%b 
divmod(a,b) u.ska a//b iy a%b ,ndfoa  
 

divmod(7,3) 

(2, 1) 
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abs() function 

gives the absolute value of a number 
ixLHdjl udmdxlh ,ndfoa 
 

abs(5) 

5 

abs(-5) 

5 

 
 
min() and max() 

Returns the smallest and the largest item in 

a data structure or a given set of data. 
o;a; jHqyhl fyda § we;s o;a; iuQyhl we;s 
Wmßu iy wju w.h m%;Hd.ukh lrhs 
 

Do not work with different data types. 
fjkia o;a; j¾. iu. l%shd fkdlrhs 
 

type 1: 
function(sequence) 
 

x=[10,20,30,40,50] 

min(x) 

10 

 

y=(10,20,30,40,50) 

max(y) 

50 

 

k='kurunegala' 

max(k) 

'u' 

 

z={1:10,2:20,3:30,4:40,5:50} 

min(z) 

1 

 

type 2: 
function(arg1, arg2,... argN) 
 

max(10,50,30,25,65) 

65 

 
 

pow() function - two arguments 
 
pow(x,y) returns x**y 
pow(x,y) u.ska x**y ,ndfoa 
 

pow(10,-2) 

0.01 

pow(25,1/2) 

5.0 

 
 

pow() function - three arguments 

pow(x,y,z) returns x**y%z 

pow ( x, y, z ) u.ska x**y%z ,ndfoa 
 

pow(2,3,3) 

2 

 
 
help() function 

provides help about any keyword in python 

Python ys ´kEu uQ,mohla iïnkaOj Woõ 
,nd foa 
 
 
id() function 

displays the memory identity of an object. 
úp,Hla wvx.= u;l wjldYfha y÷kd.ekSfï 
,smskh fmkajhs 
 

a=5 

b=3 

c=2 

d=b+c 

e=5.0 

f=-5 

 

id(a); id(b); id(c)  

id(d); id(e); id(f) 

 

id() of a, b, c, e, f are different 
a, b, c, e, f f.a id()  wiudk fõ 
 

id() of a and d is the same 

a and d f.a id()  iudk fõ 
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math Module in python 

 

Use help() function to learn more about 

the math module 
math fudähq,h .ek jeäÿr bf.k .ekSug 
help() Y%s;h Ndú;d lrkak 
 

NOTE: 

Modules 

Usually, a module is a collection of 

functions which belong to the same 

category 

Module tlla hkq tlu j¾.hg wh;a Y%s; 
lsysmhl tl;=jls 
 

import math 

 

When using external modules, we must 

import them into our program at the 

beginning of the code. 
ndysr fudähq, Ndú;d lrk úg" fla;fha 
wdrïNfha§u wmf.a jevigykg tAjd import 
l< hq;=h' 
 
math.sqrt() function 

Gives the square root of any number 
´kEu ixLHdjl j¾.uQ,h ,ndfoa 
 

import math 

math.sqrt(5) 

2.23606797749979 

 

 
math.floor() function 

 

math.floor(1.5) 

1 

math.floor(-1.5) 

-2 

 

 

NOTE 

An easy method to call functions in a 

module is as follows. 

Module tlla ;=, mj;sk Y%s;hla le|ùu 
i|yd myiq l%uhla my; mßÈ fõ 
 

f = math.floor 

f(3.14) 

3 

 

 
hash() function 

Returns the integer value of an object. 
hï jia;=jl ksÅ, w.h fmkajhs 
 
Hash value may be the same even if the 

data types are different. 
o;a; j¾. fjkia jQj;a hash w.hka iudk úh 
yel 
 
This function is used to compare whether 

two values are the same. 
w.hka folla iudk oehs mÍlaYd lsÍu i|yd 
fuh Ndú;d lrhs 
 

a,b,c,d=1,1.0,True,-1 

hash(a); hash(b); hash(c); hash(d) 

1 1 1 -1 

 
len()function 

Returns the number of items of a container 
o;a; jHqyhl mj;sk o;a; .Kk fmkajhs 
 

a='Kurunegala' 

b=[10,20,30,40] 

c=(40,50,60) 

d={'a':24,'b':22} 

 

len(a) 

10 

len(b) 

4 

len(c) 

3 

len(d) 

2 
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chr() function 

Returns the UNICODE character of a given 

integer 

fok ,o ksÅ,hl UNICODE wlaYrh ,ndfoa 
 
chr(65) 

'A' 

chr(97) 

'a' 

 

 

Methods 

 

Methods are also functions which are 

always called on an object.  
iEuúgu jia;=jla u; l%shd;aul lrjk Y%s; 
fïjdh' 
 
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. 
fïjd u.ska tu jia;=jg fndfydaúg fjkialï 
isÿlrk w;r idudkH Y%s; isÿlrkqfha wdodk 
,ndf.k tAjdg wod, hï l%shdj,shla u.ska 
m%;sodk ,nd§u mu‚ 
 
list.append() method 

used to add new elements to the end of a 

list.  

list tll w.g w¨;a wjhj tl;= lsÍu i|yd 
Ndú;d lrhs 
 
list.insert() method 

used to insert data before a specific index 

of an existing list 
mj;sk tll ksYaÑ; index tllg fmr o;a; 
we;=,;a lsÍu i|yd Ndú;d lrhs 
 
list.pop() method 
dictionary.pop() method 

used to remove data in a specific index of a 

list and return its value. 

list tll mj;sk ksYaÑ; tll o;a;hla bj;a 
lr f.keú;a fmkaùug Ndú;d lrhs 

list.extend() method 

Used to extend an existing list with the 

elements from any other type of sequence 

(list,tuple,string). 

mj;sk list tlla ;j;a sequence tllska 
wjhj f.k §¾> lsÍu i|yd Ndú;d lrhs 
 

list.copy() method 

dictionary.copy() method 

set.copy() method 

Copies one data structure into another 

variable. 
fjk;a úp,Hla ;=,g o;a; jHqyhl o;a; 
msgm;a lr.kS 
 

list.remove() method 

set.remove() method 

Used to remove the first coming specific 

element from a list or a set. 

list tll fyda set tll mj;sk uq,skau yuqjk 
ksYaÑ; o;a;h bj;a lsÍu i|yd Ndú;d lrhs 
 

list.count() method 

string.count() method 

tuple.count() method 

Number of times that an element is in a 

sequence (list or a string) 

hï wjhjhla sequence tlla ;=, mj;sk 
jdr .Kk fuu.ska fmkajhs 
 
list.clear() method 
dictionary.clear() method  
set.clear() method   

clears all the elements form a list/dict 

list/dict tllska ish¨ wjhj bj;a lrhs 
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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 tll wjYHlrk o;a;fha 
m<uqfjkau yuqjk index tl fmkajhs. 
 
list.sort() method 

Used with lists to sort the elements in 

ascending order by default. 

wjhj wdfrdayK ms<sfj,g j¾. lsÍug lists 
iuÕ Ndú;d lrhs 
list.reverse() method 

Used with lists to reverse the order of the 

elements in the list. 

List tll we;s wjhj j, wkqms<sfj, wdmiq 
yerùug Ndú;d fõ 
 
dictionary.keys() method 

Used with dictionaries to return a list of all 

the keys in the dictionary. 

Dictionary tll we;s ish¨u h;=re 
,ehsia;=jla wdmiq ,nd §ug Ndú;d fõ 
 

dictionary.values() method 

Used with dictionaries to return a list of all 

the values in the dictionary. 

Dictionary tll we;s ish¨u w.hka 
,ehsia;=jla wdmiq ,nd §ug Ndú;d fõ 
 

dictionary.get() method 

Is used with a dictionary to retrieve the 

value for a specified key. 
ksYaÑ; h;=rla i|yd w.hla ,nd .ekSug ' 
tlla iuÕ Ndú;d fõ 
 

dictionary.objects() method 

Used with dictionaries to return a list of 

dictionary's key-value tuple pairs. 

Dictionary tll h;=re-w.h tuple hq., list 
tlla wdmiq ,nd.ekSu i|yd Ndú;d fõ 
 

dictionary.popitem() method 

Used to remove and return the last key-

value pair from the dictionary. 

dictionary tllska wjika h;=re-w.h hq.,h 
bj;a lr wdmiq ,nd §ug Ndú;d lrhs' 
 
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 tlla ;=, fidhkakdjQ  sub string 
tll we;s  wju wdrïNl index tl ,ndfoa 
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Error handling with try: except: 
try: except: iu.ska fodaY md,kh 
 
The try and except statements are used 

to handle exceptions, which are errors that 

occur during the execution of a program. 

jH;sfral fyj;a jevigyk l%shd;aul ùfï§ 
isÿ jk fodaI yeisrùug try iy except 
m%ldY Ndú;d lrkq ,efí' 
 
Syntax 

 

 

 

 

 

 

 

 

 

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. 

õh;sfralhla u;= l< yels fla;h wvx.= fõ' 
fuu íf,dla tl ;=< fodaIhla we;s jqjfyd;a" 
mhs;ka jydu fuys l%shd;aul lsÍu kj;ajd 
wkqrEm except íf,dla tl fj; mkskq ,efí' 
 

except block: 

Catches and handles the specified 

exception. If the type of exception matches 

ExceptionType, the code in this block 

executes. 

ksYaÑ; jH;sfralh w,a,df.k yiqrejhs' 
jH;sfral j¾.h ExceptionType j,g 
.e,fma kï" fuu fldgfia we;s fla;h 
l%shd;aul fõ' 
 

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. 

mßYS,lhd ksÅ, fkdjk w.hla we;=<;a 
l<fyd;a" ValueError yg.kS" m,uq jeks 

except block tl th yiqrejhs' 

 

If the user enters 0, a ZeroDivisionError 

occurs, and the second except block 

handles it. 

mßYS,lhd 0 we;=,;a l<fyd;a" 
ZeroDivisionError yg.kS" fojeks 

except block tl u.ska th yiqrejhs' 

 

If no exception occurs, the program runs 

normally and prints the result. 

õh;sfralhla isÿ fkdfõ kï" jevigyk 
iudkH wdldrfhka l%shd;aul jk w;r 
m%;sM,h uqøKh lrhs' 
 

Common types of exceptions 

 

TypeError 

ValueError 

IndexError 

KeyError 

ZeroDivisionError 
AttributeError 

NameError 

 

try: 

    risky_code 

 

except ExceptionType: 

    handle_exception 
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File operation 

f.dkq yeisrùu 

 

File operations are fundamental actions 

that allow you to interact with files on our 

system. Under file operation we discuss 

about the following aspects 
f.dkq yeisrùu hkq wmf.a mß.Klfha 
mj;sk f.dkq iu. wka;¾l%shd lsÍug Ndú; 
lrk isoaOdka;hls' fï hgf;a my; lreKq 
.ek idlÉpd lrhs' 
 

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. 

fï i|yd my; functions iy methods 
Ndú;d lrhs' 
 

open() function 

close() method 

write() method 

writelines() method 

read() method 

readlines() method 

tell() method 

seek() method 

 

What is a file object? 

file object tlla hkq l=ulao@ 
 

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. 

tlla hkq open function tl Ndú;d lrñka 
mß.Klfha oaú;shsl u;lh ;=, mj;sk 
f.dKqjla .kajdf.k újD; lsÍfï§ m%d:ñl 
u;lh ;=, ks¾udKh jk u;l wjldYhls' 

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.  
mß.Klfha oaù;shsl wdphkh ;=, f.dKqjla 
ks¾udKh lr th ;jÿrg;a fjkialsÍï i|yd 
m%Odk u;lh ;=, ks¾udKh lr.;a file 

object tlla ;=, újD; lr §u fuu.ska 
isÿfõ' 
 

It has two parameters. 
fuhg mrdñ;Ska folla mj;S' 
 
It requires a filename and a mode 

thg f.dkq kduhla iy mode tlla wjYH 
fõ 
 

open(filename,mode) 

 

 

File modes 

 

File modes determine the type of operation 

you can perform on a file (Ex. reading, 

writing, or appending). 
f.dkq udÈ,s u.ska Tng f.dkqjla u; isÿ l< 
yels fufyhqï j¾.h l=ulao hkak ;SrKh 
lrhs ^Wod( lshùu" ,sùu fyda tl;= lsÍu&' 
 

When opening a file using open() function, 

you specify the file mode as the second 

argument, which controls how the file is 

accessed. 
open() Y%s;h Ndú;fhka f.dkqjla újD; 
lrk úg" f.dkqj fj; m%fõY jk wdldrh 
md,kh lrk fojk ;¾lh f,i f.dkq 
udÈ,sh i|yka lrhs' 
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There are main 4 different modes. 
f.dKqjla újD; lr.; yels m%Odk wdldr 
y;rls' 
 

"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 tlla fhdod fkdue;s wjia:djl§ mjd 
f.dkqjla újD; jkafka fuu wdldrfhks' 
fuu.ska f.dKqjla lshùu i|yd muKla 
újD; jk w;r" tjeks f.dKqjla oaù;shsl 
wdphkfha fkdmj;S kï fodaYhla ,ndfoa' 
 

file = open("example.txt", "r") 

content = file.read() 

print(content) 

file.close() 

 
 

"w" or the write mode(overwrite) 

 

Used to open an already available file in the 

secondary storage for writing data. 
o;a; ,sùu i|yd oekgu;a oaú;shsl u;lfha 
.nvd lrf.k we;s f.dKqjla újD; lr§u 
fuu.ska isÿfõ' 
 

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. 
fuys§ f.dkqfõ o;a; mj;S kï tAjd ish,a, 
uelS f.dia kej; uq, isg o;a; ,sùu wdrïN 
jk w;r tjka f.dkqjla oaù;shsl wdphkfha 
fkdmj;S kï th ks¾udKh ù újD; ùu 
isÿfõ' 
 

file = open("example.txt", "w") 

file.write("This will overwrite 

any existing content.") 

file.close() 

 
 

"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. 
oaù;shsl wdphkh ;=, kj f.dKqjla 
ks¾udKh lrñka m%Odk u;lh ;=, th újD; 
lrf.k tA ;=, o;a; ,sùu i|yd fuu wdldrh 
Ndú;d lrhs' 
 

This generates an error if the file is already 

present. 
oekgu;a f.dKqjla mj;S kï fodaYhla 
,ndfoa' 
 
 

try: 

   file = open("newfile.txt", "x") 

   file.write("This file was 

   created using 'x' mode.") 

   file.close() 

 

except FileExistsError: 

   print("File already exists! 

   Choose a different file name.") 

 

In this example, 
fuu WodyrKfha" 
 

If "newfile.txt" does not exist, it will be 

created, and the text will be written to it. 

"newfile.txt" fkdmj;shs kï" th idokq 
,nk w;r" fm< thg ,shkq we;' 
 

If "newfile.txt" already exists, a 

FileExistsError will be raised, and the 

program will print a warning message. 

"newfile.txt" oekgu;a mj;S kï" 
FileExistsError fodaIh u;= jkq we;" iy 
jevigyk wk;=re weÕùfï m‚úvhla 
uqøKh lrkq we;' 
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"a" or the append mode. 

 

Also used to open an already available file 

in the secondary storage for writing data.  
fuu.ska isÿjkafkao o;a; ,sùu i|yd 
oekgu;a oaú;shsl u;lfha .nvd lrf.k 
we;s f.dKqjla újD; lr §uhs' 
 

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. 
fuys§ f.dkqfõ o;a; mj;S kï tAjd lsisjla 
fjkia fkdù f.dkqfõ w.g kj o;a; ,sùu 
wdrïN jk w;r tjka f.dkqjla oaù;shsl 
wdphkfha fkdmj;S kï th ks¾udKh ù 
újD; ùu isÿfõ' 
 

file = open("example.txt", "a") 

file.write("\nAdding this line to 

the end of the file.") 

file.close() 

 

 

In addition, you can specify if the file should 

be handled as binary or text mode. 

Bg wu;rj" f.dkqj oaúuh fyda fm< 
wdldrfhka yeisrúh hq;=o hkak Tng i|yka 
l< yel' 

 

"t" - Text - Default value. Text mode 

Text mode is useful for reading and writing 

standard text files. 

tl  iïu; fm< f.dkq lshùug iy ,sùug 
m%fhdackj;a fõ' 

 

"b" - Binary - Binary mode 

This is essential for handling non-text files, 

like images, videos, and executables. 

mska;+r" ùäfhda iy l%shd;aul l< yels fhÿï 
jeks fm<-fkdjk f.dkq yeisrùug fuh 
w;HjYH fõ' 
 
file = open("img.png", "rb") 

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. 

m%Odk u;lfha file object tlla ;=, újD;j 
mj;sk f.dKqjla jid oeóu i|yd fuh 
Ndú;d lrhs' f.dKqjla m%Odk u;lfhka jid 
oeóu isÿjkf;la thg isÿlrk ,o fjkialï 
oaù;shsl wdphkfha oelSug fkdyel' 
 
Writing to a file 
f.dkqjla ;=<g ,sùu 
 
write() method. 

This method can be used to write a single 

data string on the file. 

f.dkqjla ;=, tla o;a; string tlla ,sùu 
i|yd fuu method tl Ndú;d lrhs' 
 

f1=open('sample.txt','x') 

f1.write('Helloworld') 

f1.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. 

fuu method tl u.ska list tll we;=,;a 
lrk ,o objects lsysmhla f,i ,ndÿka úg 
tlu f.dkqj ;=, tljr string lsysmhla ,sùu 
isÿl, yel' 
 

f3=open('sample.txt','w') 

f3.writelines(['line1\n','line2\n']) 

f3.close() 

f4=open('sample.txt') 

f4.read() 

'line1\nline2\n' 

f4.close() 
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Reading a file 
f.dkqjla lshùu 
 

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. 
iïmQ¾K f.dKqjl wka;¾.;h uq, isg w.g 
tljrla  lshjd ;ks string tllg 
,nd.ekSug Ndú;d lrhs' 
 

f1=open('fileoperation.txt','x') 

f1.write('RavinduBandaranayake\n') 

f1.write('0714555513') 

f1.close() 

 

f2=open('fileoperation.txt') 

f2.read() 

'RavinduBandaranayake\n0714555513' 

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. 
iïmQ¾K f.dkqju tljr lshùfuka f;drj 
read(n) u.ska tla jrlg lshúh hq;= 
characters .Kk ,ndÈh yelsh' 
 

f4=open('fileoperation.txt') 

f4.read(20) 

'Ravindu Bandaranayak' 

f4.read(10) 

'e\n07145555' 

f4.read(20) 

'13\nictfromabc.com' 

 

 

readline() method. 

 

This method can be used to read a file line 

by line from the beginning once. 

Fuu method tl f.dkqjla uq, isg w.g tla 
jrla fma,sfhka fma,sh lshùu i|yd Ndú;d 
l, yel' 
 

f5=open('fileoperation.txt') 

f5.readline() 

'Ravindu Bandaranayake\n' 

f5.readline() 

'0714555513\n' 

f5.readline() 

'ictfromabc.com\n' 

f5.readline() 

'' 

f5.close() 

 

 

readlines() method 

 

This method returns all the lines in a file 

one by one as elements of a list. 
fuu Y%s;h u.ska f.dkqjl fma,s tlska tl 
lshjd tAjd ish,a, list tll elements f,i 
fm,.iajd ,ndfoa' 
 

f6=open('fileoperation.txt') 

f6.readlines() 

['Ravindu Bandaranayake\n', 

'0714555513\n','ictfromabc.com\n'] 

f6.close() 
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Navigating in a File 
f.dkqjla ;=, ießieÍu 
 

seek(position) method. 

Can be used to navigate the cursor to a 

specific position inside a file. 

f.dkqjla ;=, ksYaÑ; ia:dkhlg cursor tl 
/f.k hdu i|yd seek(position) method 
tl Ndú;d lrhs' 
 

You can move the file pointer to any part of 

the file by specifying the byte offset. 
nhsÜ ´*afiÜ kshu lsÍfuka Tng f.dkq 
o¾Ylh f.dkqfõ ´kEu fldgilg f.k hd 
yel' 
 

seek(offset, from_what): 

 

offset 

The number of bytes to move. 
p,kh lsÍug we;s nhsg .Kk' 
 

from_what 

Determines the reference point for the 

offset: 
´*afiÜ i|yd fhduq ,laIHh ;SrKh lrhs( 
 
0: Start of the file (default). 

1: Current position. 

2: End of the file. 

 

file = open("fileoperation.txt") 

file.read() 
'RavinduBandaranayake\n' 

file.seek(10) 

file.read() 

'ndaranayake\n' 

file.close() 

 

 

tell() method. 

 

Can be used to ask the computer to return 

the current position of the cursor in the file.  

f.dkqjla ;=, cursor tl mj;sk ia:dkh 
mß.Klfhka wid oek.ekSu i|yd tell( ) 

method tl Ndú;d lrhs' 
It tells you where the file pointer is located 

after reading or writing. 
lshùfuka fyda ,sùfuka miq f.dkq o¾Ylh 
msysgd we;s ia:dkh l=ulao hkak mjihs' 
 

f1=open('fileoperation.txt') 

f1.readline() 

'Ravindu Bandaranayake\n' 

f1.tell() 

23 

f1.close() 

 

 

Deleting a file 
f.dKqjla uldoeóu 
 

To delete a file, we must import the OS 

module and run the os.remove() method. 

f.dkqjla uld oeóug" OS fudähq,h import 
lr os.remove() method tl l%shd;aul l< 
hq;=h' 
 

f = open('ravindu.txt','x') 

f.close() 

 

import os 

 

os.remove('ravindu.txt') 

f = open('ravindu.txt') 

error 

 

Creating and deleting new directories 

(folders) using python can also be done. 

python Ndú;fhka kj directories (folders)  
iE§u iy uldoeóuo isÿl,yel' 
 

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. 

f.dkqjlska YsIH ,l=Kq lshjd" Tjqkaf.a ,l=Kqj, tl;=j .Kkh lr fjk;a f.dkqjlg 
isiqkaf.a kï iuÕ m%;sM, ,shkq ,nk mhs;ka fla;hla' 
 
 
# Open the input file (marks.txt) in read mode 

marks_file = open("marks.txt", "r") 

 

# Read all lines from the file 

lines = marks_file.readlines() 

 

marks_file.close() 

 

marks_totals = [] 

 

# Process each line 

for line in lines: 

    parts = line.split(", ") 

     

    name = parts[0]  # The first part is the name 

    marks = []  # Create an empty list 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_file = open("total.txt", "w") 

 

for total_line in marks_totals: 

    total_file.write(total_line + "\n") 

 

total_file.close() 
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Connecting to a database in python 
mhs;ka Ndú;fhka o;a; iuqodhlg iïnkaO 
ùu 
 
Connecting Python to a database allows 

you to retrieve, manipulate, and manage 

data within your application. 
mhs;ka o;a; iuqodhlg iïnkaO lsÍfuka 
Tnf.a fhÿu ;=<§ o;a; ,nd .ekSug" 
yeisrùug iy l<ukdlrKh lsÍug bv 
i,ihs' 
 
To interact with databases in Python, 

Database Drivers should be used. 
mhs;ka ys o;a; iuqodhka iuÕ wka;¾ l%shd 
lsÍug" o;a; iuqod Odjl Ndú;d l< hq;=h' 
 

They are libraries that let us communicate 

with specific types of databases. 
tAjd wmg ksYaÑ; o;a; iuqodhka iuÕ 
ikaksfõokh lsÍug bv i,ik  libraries fõ' 
 

In Python, MySQL or SQLite can be used to 

connect to databases.  

mhs;ka ysÈ" MySQL fyda SQLite o;a; 
iuqodhka fj; iïnkaO ùug Ndú;d l< yel' 
(According to the syllabus) 

 

MySQL 

To connect to a MySQL database, a driver 

(like mysql-connector-python) that 

allows Python to communicate with MySQL 

needs to be installed. 
MySQL o;a; .nvdjlg iïnkaO ùug" MySQL 
iuÕ ikaksfõokh lsÍug Python yg bv 
fok Odjlhla ^mysql-connector-python 
jeks& ia:dmkh lsÍug wjYH fõ' 
 

SQLite 

An additional driver is not needed because 

SQLite is built into Python.  

SQLite mhs;ka ;=<u f.dvk.d we;s ksid 
wu;r Odjlhla wjYH fkdfõ' 
 

The sqlite3 module can directly be used. 

sqlite3 fudähq,h iDcqju Ndú;d l< yel' 
 
 
 
 
 

(1)  MySQL database connection 

 

Here, a library called mysql-connector-

python should be installed. 
fuys§ mysql-connector-python kï 
library tlla ia:dmkh l< hq;=h' 
 

The mysql-connector-python library acts 

as a connector between Python and a 

MySQL database. 

mysql-connector-python library tl 
mhs;ka iy MySQL o;a; iuqodh w;r 
iïnkaOlhla f,i l%shd lrhs' 
 

Python cannot directly communicate with a 

MySQL database without this library. 

fuu library tl fkdue;sj mhs;ka yg 
MySQL o;a; .nvdjla iuÕ iDcqj 
ikaksfõokh l< fkdyel' 
 

This library provides the necessary 

functions to: 

fuu library tl u.ska my; wjYH;djka 
imhhs' 
 

• Open a connection to the MySQL 

database. 

MySQL o;a; iuqodhlg 
iïnkaO;djla ia:dms; lsÍu' 

 

• Execute SQL commands (such as 

queries and updates). 

SQL úOdk ^úuiqï iy hdj;ald,Sk 
jeks& l%shd;aul lsÍu' 

 

• Manage the database connection 

and handle any errors. 
o;a; iuqod iïnkaO;djh 
l<ukdlrKh lr ´kEu fodaIhla 
yeisrùu' 

 

To install mysql-connector-python, pip 

is used. 
mysql-connector-python ia:dmkh 
lsÍug" pip Ndú;d fõ' 
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What is pip? 

pip hkq l=ulao 
 

pip is Python’s package installer. 

pip hkq mhs;ka ys meflac ia:dmlhhs' 
 

It enables easy installation, updating, and 

management of additional libraries (or 

packages). 

th wu;r libraries ^fyda meflac& myiqfjka 
ia:dmkh lsÍu" hdj;ald,Sk lsÍu iy 
l<ukdlrKh lsÍug bv i,ihs' 
 

By running the pip install command, 

pip retrieves the specified library from the 

Python Package Index (PyPI) and installs it 

on the system. 

pip install úOdkh l%shd;aul lsÍfuka" pip 
úiska kshu lrk ,o library tl Python 

Package Index ^PyPI& fj;ska ,ndf.k th 
moaO;sh u; ia:dmkh lrhs' 
 

 

What is PyPI? 

PyPI hkq l=ulao 
 

The Python Package Index (PyPI) is an 

online repository of Python packages. 

Python Package Index (PyPI) hkq mhs;ka 
meflac j, ud¾..; .nvdjls' 
 

It hosts thousands of packages created by 

developers, allowing users to easily find, 

download, and install libraries that extend 

Python's functionality. 

mßYS,lhskag Python ys l%shdldÍ;ajh mq¿,a 
lrk libraries myiqfjka fidhd .ekSug" 
nd.; lsÍug iy ia:dmkh lsÍug bv 
i,iñka tu.ska ixj¾Olhska úiska ks¾udKh 
lrk ,o meflac oyia .Kklg 
i;aldrl;ajh imhhs' 
 
 

1. Installing the MySQL Connector 
MySQL iïnkaOlh ia:dmkh lsÍu 
 
 
How to Use pip 

 

To install the package, the command pip 

install [package name] is run on the 

command line. 
meflach ia:dmkh lsÍu i|yd" pip 
install [package name] hk úOdkh 
úOdk fma<sh u; Odjkh flfra' 
 
pip install mysql-connector-python 

 

This command tells pip to locate the 

mysql-connector-python package on 

PyPI, download it, and install it. 

fuu úOdkh u.ska PyPI u; mysql-
connector-python meflach fidhd fidh 
f.k th nd.; lr ia:dmkh lsÍug pip fj; 
Wmfoia ,nd fohs' 
 
 

2. Verifying the Installation 
ia:dmkh iy;sl lr.ekSu 
 
After installation, verify that the package 

was installed correctly. 
ia:dmkh lsÍfuka miq" meflach ksjerÈj 
ia:dmkh ù we;aoehs ;yjqre lr .kak' 
 

This can be done by opening a Python 

interpreter and importing the library: 

mhs;ka w¾:úkHdilhla újD; lr library 
tl wdhd; lsÍfuka fuh l< yelsh( 
 

import mysql.connector 

 

If no error appears, the installation was 

successful 
fodaIhla yg fkd.kS kï" ia:dmkh id¾:l 
ù we; 
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3. Establishing a Connection 

 

A connection to the MySQL database is 

created by specifying the host, username, 

password, and database name. 

MySQL o;a; iuqodh fj; iïnkaO;djhla 
ks¾udKh lrkqfha i;aldrlh" mßYS,l 
kduh" uqrmoh iy o;a; iuqodfha ku i|yka 
lsÍfuks' 
 

host: Specifies the server location of the 

MySQL database. For a local database, this 

is often localhost. 

MySQL o;a; iuqodfha fiajdodhl ia:dkh 
i|yka lrhs' ia:dkSh o;a; iuqodhla i|yd" 
fuh fndfyda úg localhost fõ' 
 

username: The MySQL account name used 

to access the database.  
o;a; iuqodhg m%fõY ùug Ndú;d lrk 
MySQL .sKqfï ku fõ' 
 

password: The password for the specified 

MySQL username. 

ksYaÑ; MySQL mßYS,l kduhla i|yd jk 
uqrmoh' 
 

database name: The name of the specific 

database to connect to within the MySQL 

server. 

MySQL fiajdodhlh ;=< iïnkaO ùug wjYH 
o;a; iuqodfha ku' 
 
 
import mysql.connector 

 

conn = mysql.connector.connect( 

host="localhost", 

user="your_username", 

password="your_password", 

database="your_database"  

) 

 

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 hkq o;a; iuqodh fj; SQL úOdk 
^SELECT, INSERT, UPDATE, DELETE jeks& 
heùug Python jevigyklg bv i,ik 
object tlls' 
 

It establishes a channel between Python 

and the database through which SQL 

queries are sent and responses are 

received. 

tu.ska mhs;ka iy o;a; iuqodh w;r SQL 
úuiqï hjk iy m%;spdr ,efnk kd,sldjla 
ia:dms; lrhs' 
 
 
How to create a cursor 

 

cursor = conn.cursor() 

 
conn.cursor(): 

This method is called on an existing 

database connection object, creating a 

cursor specifically for that connection. 

fuu method tl oekg mj;sk o;a; iuqod 
iïnkaO;d jia;=jla u; wu;kq ,efí" tu.ska 
tu iïnkaO;djh i|ydu jQ úfYaI l¾irhla 
ks¾udKh lrhs' 
 

Once a cursor is created, SQL queries can 

be executed. 

l¾irhla ks¾udKh l< miq" SQL úuiqï 
l%shd;aul l< yel' 
 

For example, cursor.execute("SELECT * 

FROM employees") sends a query to 

retrieve all rows from the employees table. 
WodyrKhla f,i" 
cursor.execute("SELECT * FROM 
employees") u.ska  j.=fjka ish¨u fma<s 
,nd .ekSug úuiqula hjhs' 
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5. Creating a Table 
 

cursor.execute(''' 

    CREATE TABLE employees ( 

       id INT AUTO_INCREMENT 

 PRIMARY KEY, 

       name VARCHAR(20), 

       age INTEGER  

    ) 

''') 

 

 

cursor.execute() method 

 

The cursor.execute() method is used to 

run SQL commands in the database 

through the cursor. 

Cursor tl yryd o;a; iuqodfha SQL 
úOdkhka l%shd;aul lsÍug 
cursor.execute() method tl Ndú;d 
lrhs' 
 

It sends an SQL statement from Python to 

the database. 

th mhs;ka isg o;a; .nvdjg SQL m%ldYhla 
hjhs 
 

Syntax 

 

cursor.execute(sql_query, parameters) 

 
sql_query:  

The SQL command to be executed, 

provided as a string. 

l%shd;aul l< hq;= SQL úOdkh" th ;ka;=jla 
f,i ,nd fokq ,efí' 
(Ex. "SELECT * FROM employees") 
 

parameters (optional): 

Values to be safely inserted into the query 

to prevent SQL injection attacks. 

SQL injection attacks je<elaùu i|yd 
úuiqug wdrlaIs;j we;=<;a l< hq;= w.hka' 
 

6. Inserting data  
o;a; we;=<;a lsÍu 
 

Method 1 

 

cursor.execute(''' 

INSERT INTO employees (name, age) 

VALUES (?, ?)''', ("Alice", 30)) 

 

 

Method 2 

 

query = """ 

   INSERT INTO employees(name,age) 

   VALUES (%s, %s)""" 

values = ("Alice", 30) 

 

cursor.execute(query, values) 

 

 

A new row is added to the employees 

table, targeting the name and age columns. 
name iy age ;Sre b,lal lr .ksñka fiajl 
j.=jg kj fma<shla tla flfra' 
 
 
("Alice", 30) 

This tuple provides the values for the 

placeholders. "Alice" is inserted as the 

name, and 30 as the age. 

fuu tuple tl uÕska placeholders i|yd 
w.hka imhhs' "Alice" hk w.h name 
f,i;a" 30 hk w.h age f,i;a we;=<;a 
lrkq ,efí' 
 

Purpose of ? and %s 

These symbols act as placeholders, making 

the query parameterized. 
fuu ixfla; u.ska úuiqu mrdñ;slrKh 
lrñka placeholders tl f,i l%shd lrhs' 
 

They prevent SQL injection by separating 

the query structure from the data. 
tAjd u.ska o;a; j,ska úuiqï jHqyh fjka 
lsÍfuka SQL injection j<lajhs' 
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Inserting multiple data rows 
o;a; fma<s lsysmhla we;=<;a lsÍu 
 

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. 

fuu method tl uÕska tla weu;=ulska fma<s 
lsysmhla we;=<;a lrñka values ys we;s tla 
tla tuple w.hka i|yd INSERT m%ldYh 
l%shd;aul lrhs' 
 

 

7. Committing the Changes 

 

conn.commit() 

 

In many databases (including SQLite and 

MySQL), changes are initially made in a 

temporary state. 

fndfyda o;a; iuqodhkays ^SQLite iy MySQL 
we;=¿j&" fjkialï uq,ska isÿ lrkq ,nkafka 
;djld,sl ;;ajhlh§h' 
 

Calling commit() finalizes these changes 

and saves them permanently to the 

database. 
commit() u.ska fuu fjkialï wjika lr 
tAjd iaÓrju o;a; iuqodhg iqrlshs' 
 
 

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 lsÍï wjYH jkafka INSERT, 
UPDATE" fyda DELETE m%ldYhka jeks o;a; 
iuqodfha fjkila we;s úg mu‚' 
 

When selecting data (using SELECT 

queries), committing is not required, as no 

changes are being made to the database. 

o;a; f;dark úg ^SELECT úuiqï Ndú;d 
lrñka&" o;a; iuqodhg lsisÿ fjkila isÿ 
fkdjk neúka commit lsÍu wjYH fkdfõ' 
 

 

8. Selecting data from the database 
o;a; iuqodfhka o;a; f;dard .ekSu 
 
cursor.execute("SELECT * FROM 

employees") 

 

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) 
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fetchall() 

fetchall() is used to obtain every row 

returned by the executed query. 
fetchall() Ndú;d lrkqfha l%shd;aul l< 
úuiqu u.ska wdmiq ,efnk iEu fma<shlau 
,nd .ekSugh' 
 

fetchall() returns a list of tuples. 

fetchall() tuples j,ska iukaú; 
,ehsia;=jla wdmiq ,nd fohs' 
 

Each tuple represents a single row in the 

result set, with each element in the tuple 

corresponding to a column in the table. 

iEu tuple tllau result set tflys ;ks 
fma<shla ksfhdackh lrhs" tuple tflys tla 
tla wjhjh j.=fõ ;Srejlg wkqrEm fõ' 
 

Common Methods 

 

Method Description 

fetchone() Retrieves one row 

at a time 
jrlg tla fma<shla 
,nd .kS 

fetchmany(size) Retrieves a specific 

number of rows 
ksYaÑ; fma<s .Kkla 
,nd .kS 

Cursor Iteration Loops directly over 

the cursor 
l¾irh u; iDcqju 
mqKrdj¾;kh fõ 

 
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

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.") 

 
1 
 
rowcount 

The rowcount attribute of a cursor returns 

the number of rows affected by the last 

executed SQL statement. 
l¾irhl rowcount Wm,laIKh u.ska 
wjika jrg l%shd;aul l< SQL m%ldYfhka 
n,mEug ,la jQ fma<s .Kk lshlao hkak ,nd 
fohs' 
 
 
 
11. Closing cursor() and conn() 
 

cursor.close() 

conn.close() 

 

The close() method on a cursor releases 

the resources tied to that cursor object. 

Cursor tll close() method tl u.ska tu 
cursor object tlg ne÷kq iïm;a uqodyßhs' 
 
The close() method on the database 

connection is used to terminate the session 

between the Python program and the 

database. 
mhs;ka l%uf,aLh iy o;a; iuqodh w;r 
ieish wjika lsÍug o;a; iuqod 
iïnkaO;djh u; close() method tl 
Ndú;d lrhs' 
 
Not closing cursor() and conn() can 

lead to consumption of resources. 
cursor() iy conn() jid fkdoeóu 
iïm;a mßfNdackhg fya;= úh yel' 
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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 hkq mhs;ka ;=< f.dvk.d we;s 
ieye,ä  o;a; iuqodhls" tneúka wu;r Odjl 
ia:dmkhla wjYH fkdfõ' 
 
In SQLite, there is no need to specify host, 

username, password, or database name 

because SQLite is a file-based database. 

SQLite ys" Odrl" mßYS,l kduh" uqrmoh" 
fyda o;a; iuqodfha ku i|yka lsÍug wjYH 
ke;" ukao SQLite hkq f.dkq-mdol o;a; 
iuqodhls' 
 

The only required information is the path to 

the SQLite database file. 

wjYH tlu f;dr;=re jkafka SQLite o;a; 
iuqod f.dkqj fj; hk ud¾.hhs' 
 

SQLite doesn’t run on a server, so 

specifying a host or port is unnecessary. 

SQLite fiajdodhlhla u; Odjkh fkdfõ" 
tneúka Odrlhla fyda flfjkshla kshu lsÍu 
wjYH fkdfõ' 
 
 
1. Importing the SQLite Library 

 

import sqlite3 

 
 

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 i|yd" o;a; iuqodh fndfyda úg ;ks 
f.dkqjls' tu ksYaÑ; f.dkqj fkdmj;shs kï" 
th iajhxlaÍhj idokq ,efí( 
 
conn = 
sqlite3.connect("example.db")  

 

 

3. Creating a cursor 

 

cursor = conn.cursor() 

4. Creating a Table and Inserting Data 
 

cursor.execute(''' 

CREATE TABLE employees ( 

         id INTEGER PRIMARY KEY, 

         name TEXT, 

   age INTEGER 

) 

''') 

 

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") 

 

results = cursor.fetchall() 

 

for row in results: 

    print(row) 

 

 

7. Closing the Connection 
 

conn.close() 

 

 

NOTE: 

All the other operations done with the 

MySQL database can also be done with an 

SQLite database. 

MySQL o;a; iuqodh iuÕ isÿ lrk wfkl=;a 
ish¨u fufyhqï SQLite o;a; iuqodhlskao 
isÿ l< yel' 
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Sorting Algorithms in Python 
mhs;ka ys j¾. lsÍfï we,af.dß;u 
 
Sorting algorithms are fundamental in 

computer science for arranging elements in 

a specific order. 
ksYaÑ; wkqms<sfj,lg uQ,dx. ieliSu i|yd 
j¾. lsÍfï we,af.dß;u mß.Kl úoHdfõ 
uQ,sl fõ' 
 

They play a crucial role in various 

applications, from organizing data for 

efficient searching to optimizing 

performance in algorithms that rely on 

sorted data. 
tAjd ld¾hlaIu fiùu i|yd o;a; ixúOdkh 
lsÍfï isg j¾. l< o;a; u; r|d mj;sk 
we,af.dß;uj, ld¾h idOkh m%Yia; lsÍu 
olajd úúO fhÿïj, ;SrKd;aul 
ld¾hNdrhla bgq lrhs' 
 

 Example: 

Suppose we have an unsorted list of 

integers: 
wm i;=j ksÅ,j, j¾. fkdl< ,ehsia;=jla 
we;ehs is;uq( 
 
unsorted_list = [5, 2, 8, 1, 7] 

 

Using a sorting algorithm, we can 

rearrange this list into ascending order: 
j¾. lsÍfï we,af.dß;uhla Ndú;fhka" wmg 
fuu ,ehsia;=j wdfrdayK wkqms<sfj,g kej; 
ilia l< yel( 
 
Suppose sorted () is the function for 

sorting a specific algorithm 

Sorted() hkq ksYaÑ; we,af.dß;uhla j¾. 
lsÍu i|yd jQ Y%s;h hehs is;uq 
 

sorted_list=sorted(unsorted_list)  

print("Sorted list:", sorted_list) 

 

[1,2,5,7,8] 

Understanding Time Complexity 
ld, ixlS¾K;ajh wjfndaO lr .ekSu 
 
Time complexity is a measure of how an 

algorithm performs as the size of its input 

grows. 
ld, ixlS¾K;ajh hkq we,af.dß;uhla tys 
wdodkfha m%udKh j¾Okh jk wdldrh ms<sn| 
ñkqula fõ' 
 

It helps evaluate the efficiency of sorting 

algorithms. 
th we,af.dß;u j¾. lsÍfï 
ld¾hlaIu;djh we.hSug WmldÍ fõ' 
 

Common Time Complexities: 
fmdÿ ld, ixlS¾K( 
 

O(1)   Constant time.  
ia:djr ld,h 
' 

O(n)   Linear time. 
f¾Çh ld,h' 
 

O(n^2)  Quadratic time 
     p;=riardldr ld,h' 
 

O(log n)  Logarithmic time 
       ,>q.Kl ld,h' 
 

O(n log n)       Linearithmic time 
                         f¾Çh fõ,dj 
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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 hkq ,ehsia;=j yryd kej; 
kej;;a mshjr .kakd" hdno uQ,øjH 
ixikaokh lr" tAjd jerÈ wkqms<sfj,l ;sfí 
kï tAjd udre lrk ir, j¾. lsÍfï 
we,af.dß;uhls' 
 
1. Starting at the Beginning 

 

Begin at the first element of the list. 
,ehsia;=fõ m<uq wx.fhka wdrïN 
lrkak' 
 

2. Comparing Adjacent Elements 
hdno uQ,dx. ixikaokh lsÍu 
 
Compare the current element with the 

next element in the list. 
j;auka uQ,dx. ,ehsia;=fõ B<Õ uQ,dx.h 
iuÕ ii|kak' 
 

3. Swapping Elements 
uQ,dx. udre lsÍu 
 
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. 
j;auka uQ,dx.h B<Õ uQ,dx.hg jvd jeä 
kï ^wdfrdayK wkqms<sfj, i|yd&" tAjd 
udre lrkak' fï wdldrfhka" úYd, 
uQ,dx. tys ksjerÈ ia:dkhg —nqnq̈ — lrhs' 
 

4. Move to the Next Pair 
B<Õ hq.,hg hkak 
 
Move to the next pair of adjacent 

elements and repeat the comparison 

and swapping process. 
B<Õg hdno uQ,dx. hq.,hg f.k f.dia 
ixikaokh iy yqjudre lsÍfï l%shdj,sh 
kej; lrkak' 

5. Repeat the Process 
l%shdj,sh kej; lrkak 
 
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. 
iïmQ¾K ,ehsia;=j i|yd fuu l%shdj,sh 
È.gu lrf.k hkak' ,ehsia;=j yryd tla 
tla uQ,dx. iu;a jQ miq" úYd,;u j¾. 
fkdl, uQ,dx. ,ehsia;=fõ wjidkfha tys 
ksjerÈ ia:dkfha ;nkq we;' 
 

6. Reduce the Range 
mrdih wvq lrkak 
 
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. 
tla tla iu;a jQ miq" wjidk uQ,dx. 
oekgu;a wkqms<sfj,g ilid we;s ksid 
j¾. l< hq;= uQ,dx. mrdih wvq fõ' B<Õ 
wjia:dj i|yd mrdih iSreudre lrkak' 
 

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. 
;j;a yqjudre lsÍï wjYH fkdjk f;la 
l%shdj,sh kej; lrkak' lsisÿ 
yqjudrejlska f;drj wji:djla wjika jq 
miq" ,ehsia;=j wkqms<sfj,g ilikq ,efí' 
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Example: 
 
Suppose we have the following list to sort 

in ascending order:. 
wdfrdayK wkqms<sfj,ska j¾. lsÍug my; 
,ehsia;=j wm i;=j we;ehs is;uq 
 
[64, 34, 25, 12, 22, 11, 90]  

 

 

 

 

First Pass: 

Compare 64 and 34. Swap because 64 > 34. 

List becomes [34, 64, 25, 12, 22, 11, 90]. 

64 iy 34 ii|kak' 64 > 34 ksid yqjudre 
lrkak' ,ehsia;=j [34, 64, 25, 12, 22, 11, 90] 
njg m;a fõ' 
 

 

 

 

 

 

 

 

Compare 64 and 25. Swap because 64 > 

25. List becomes [34, 25, 64, 12, 22, 11, 90]. 

64 iy 25 ii|kak' 64 >  25 ksid yqjudre 
lrkak' ,ehsia;=j [34, 25, 64, 12, 22, 11, 90] 
njg m;a fõ' 
 

  
 
 
 
 
 
 

Compare 64 and 12. Swap because 64 > 12. 

List becomes [34, 25, 12, 64, 22, 11, 90]. 

64 iy 12 ii|kak' 64 > 12 ksid yqjudre 
lrkak' ,ehsia;=j [34, 25, 12, 64, 22, 11, 90] 
njg m;a fõ' 

  
 

 

 

 

 

 

Compare 64 and 22. Swap because 64 > 

22. List becomes [34, 25, 12, 22, 64, 11, 90]. 

64 iy 22 ii|kak' 64 > 22 ksid yqjudre 
lrkak' ,ehsia;=j [34, 25, 12, 22, 64, 11, 90] 
njg m;a fõ' 

  
 

 

 

 

 

 

Compare 64 and 11. Swap because 64 > 

11. List becomes [34, 25, 12, 22, 11, 64, 90]. 

64 iy 11 ii|kak' 64 >  11 ksid yqjudre 
lrkak' ,ehsia;=j [34, 25, 12, 22, 11, 64, 90] 
njg m;a fõ' 

  
 

 

 

 

 

 

Compare 64 and 90. No swap needed. 

64 iy 90 ii|kak' yqjudrej wjYH fkdfõ' 
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Second Pass: 

Compare 34 and 25. Swap because 34 > 25. 

List becomes [25, 34, 12, 22, 11, 64, 90]. 

34 iy 25 ii|kak' 34 >  25 ksid yqjudre 
lrkak' ,ehsia;=j [25, 34, 12, 22, 11, 64, 90] 
njg m;a fõ' 

 

 

 

 

 

 

 

 

Compare 34 and 12. Swap because 34 > 12. 

List becomes [25, 12, 34, 22, 11, 64, 90]. 

34 iy 12 ii|kak' 34 > 12 ksid yqjudre 
lrkak' ,ehsia;=j [25, 12, 34, 22, 11, 64, 90] 
njg m;a fõ' 

 
 

 

 

 

 

 

 

Compare 34 and 22. Swap because 34 > 22. 

List becomes [25, 12, 22, 34, 11, 64, 90]. 

34 iy 22 ii|kak' 34 >  22 ksid yqjudre 
lrkak' ,ehsia;=j [25, 12, 22, 34, 11, 64, 90] 
njg m;a fõ' 

  

 

 

 

 

 

 

Compare 34 and 11. Swap because 34 > 11. 

List becomes [25, 12, 22, 11, 34, 64, 90]. 

34 iy 11 ii|kak' 34 > 11 ksid yqjudre 
lrkak' ,ehsia;=j [25, 12, 22, 11, 34, 64, 90] 
njg m;a fõ' 

 

 

 

 

 

 

Compare 34 and 64. No swap needed. 

34 iy 64 ii|kak' yqjudrej wjYH fkdfõ' 
 

 
 
 
 
 
Subsequent Passes: 

Continue this process until no swaps are 

made in a pass. 
wjia:djl yqjudrejla isÿ fkdjk f;la 
fuu l%shdj,sh È.gu lrf.k hkak' 
 

Third Pass: 
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Fourth Pass: 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fifth Pass: 

  

 
 
 
 
 
 

 

 

 

 

 

 

 

 

Python Implementation: 

 

1. Using a for loop (Basic) 
 

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 = 0 

    while i < n: 

        j = 0 

        while j < n - 1 - i: 

            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 (O(n^2)): Occurs when the 

array is sorted in reverse order, requiring 

maximum swaps. 
wrdj m%;sf,dau wkqms<sfj,g j¾. l< úg isÿ 
fõ" Wmßu yqjudre lsÍï wjYH fõ' 
 
Best Case (O(n)): Occurs when the array is 

already sorted, requiring minimum passes 

through the array. 
wrdj oekgu;a wkqms<sfj,g ilid we;s úg 
isÿ fõ" wrdj yryd wju m%fõYhka wjYH fõ' 

Average Case (O(n^2)): Typically, the 

algorithm performs a number of 

comparisons proportional to the square of 

the number of elements. 
idudkHfhka" we,af.dß;u uQ,dx. ixLHdfõ 
j¾.hg iudkqmd;slj iei£ï .Kkdjla isÿ 
lrhs' 
 

Possible Errors: 
 

Index Out of Range: Accessing an element 

beyond the array bounds. 
wrdj iSudfjka Tíng uQ,dx.hlg m%fõY ùu' 
 
Type Error: Comparing elements that are 

not of comparable types.ixikaokd;aul 
j¾. fkdjk uQ,dx. ixikaokh lsÍu 
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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 hkq ;j;a ir, j¾. lsÍfï 
we,af.dß;uhls" th ,ehsia;=fõ j¾. fkdl,+ 
fldgfika wju ^fyda Wmßu& uQ,øjHh kej; 
kej;;a f;dard th wdrïNhg ^fyda 
wjidkhg& f.k hdfuka l%shd lrhs'  
 
 
Starting at the Beginning: Start with the 

first element of the list. 
wdrïNfha isg( ,ehsia;=fõ m<uq wx.fhka 
wdrïN lrkak' 
 
1. Finding the Minimum Element 

wju uQ,dx. fidhd .ekSu 
 
Find the minimum element from the 

unsorted portion of the list. 
,ehsia;=fõ j¾. fkdl< fldgfika wju 
uQ,dx.h fidhkak' 
 

2. Swapping Elements 
uQ,dx. udre lsÍu 
 
Swap the found minimum element with 

the first element of the unsorted 

portion. 
fidhd.;a wju uQ,dx.h j¾. fkdl< 
fldgfia m<uq uQ,dx.h iuÕ udre 
lrkak' 
 

3. Move to the Next Position 
ó<Õ ia:dkhg hkak 
 
Move the boundary of the sorted and 

unsorted portions of the list by one 

position to the right. 
,ehsia;=fõ j¾. l< iy fkdie,l+ 
fldgiaj, udhsu tla ia:dkhlska ol=Kg 
f.k hkak' 

4. Repeat the Process 
l%shdj,sh kej; isÿ lrkak 
 
Repeat the process until the entire list 

is sorted. 
iïmQ¾K ,ehsia;=ju j¾. lrk f;la 
l%shdj,sh kej; lrkak' 
 

Example 

 

Suppose we have the following list to sort 

in ascending order: 
wdfrdayK wkqms<sfj,ska j¾. lsÍug my; 
,ehsia;=j wm i;=j we;ehs is;uq( 
 
[64, 25, 12, 22, 11] 
   

 

 

 

 

 

First Pass: 

The unsorted list is [64, 25, 12, 22, 11]. 

j¾. fkdl< ,ehsia;=j [64, 25, 12, 22, 11] 
fõ' 

  
 

 
 

Find the minimum element in the unsorted 

list. The minimum is 11. 
j¾. fkdl< ,ehsia;=fõ wju uQ,dx.h 
fidhkak' wju w.h 11 ls' 
      
 

 
 

Swap 11 with the first element (64). List 

becomes [11, 25, 12, 22, 64]. 

m<uq uQ,dx. (64) iuÕ 11 udre lrkak' 
,ehsia;=j [11, 25, 12, 22, 64] njg m;a fõ' 
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Second Pass: 

 

The unsorted list is [25, 12, 22, 64] 

(excluding the first element which is already 

sorted). 

j¾. fkdl< ,ehsia;=j [25, 12, 22, 64] 

(oekgu;a j¾. lr we;s m<uq uQ,dx.h yer) 
fõ' 
 

 

 

 

 

Find the minimum element in the unsorted 

list. The minimum is 12. 
j¾. fkdl< ,ehsia;=fõ wju uQ,dx.h 
fidhkak' wju w.h 12 ls' 

  
 

 

 

 

 

Swap 12 with the first element of the 

unsorted list (25). List becomes [11, 12, 25, 

22, 64]. 

j¾. fkdl< ,ehsia;=fõ (25) m<uq wx.h 
iuÕ 12 udre lrkak' ,ehsia;=j [11, 12, 25, 

22, 64] njg m;a fõ' 
  

Third Pass: 

 

The unsorted list is [25, 22, 64]. 

j¾. fkdl< ,ehsia;=j [25, 22, 64] fõ' 
  

 

 

 

 

 

Find the minimum element in the unsorted 

list. The minimum is 22. 
j¾. fkdl< ,ehsia;=fõ wju uQ,dx.h 
fidhkak' wju w.h 22 ls' 

  
 

 

 

 

 

Swap 22 with the first element of the 

unsorted list (25). List becomes [11, 12, 22, 

25, 64]. 

j¾. fkdl< ,ehsia;=fõ (25) m<uq wx.h 
iuÕ 22 udre lrkak' ,ehsia;=j [11, 12, 22, 

25, 64] njg m;a fõ' 
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Fourth Pass: 

 

The unsorted list is [25, 64]. 

j¾. fkdl< ,ehsia;=j [25, 64] fõ' 
  

 

 

 

 

 

Find the minimum element in the unsorted 

list. The minimum is 25. 
j¾. fkdl< ,ehsia;=fõ wju uQ,dx.h 
fidhkak' wju w.h 25 ls' 

 
 

 

 

 

 

Swap 25 with the first element of the 

unsorted list (25). List remains [11, 12, 22, 

25, 64]. 

j¾. fkdl< ,ehsia;=fõ (25) m<uq wx.h 
iuÕ 25 udre lrkak' ,ehsia;=j fjkia 
fkdfõ [11, 12, 22, 25, 64]. 

  

 

 

 

Fifth Pass: 

The unsorted list is [64]. 

j¾. fkdl< ,ehsia;=j [64] fõ' 
 
 

 

 

 

 

Since there's only one element left, it is 

already sorted. 
tla wx.hla muKla b;sßj we;s neúka" th 
oekgu;a j¾. lr we;' 
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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 = i 

        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 = 0 

    while i < n: 

        min_idx = i 

        j = i + 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 = i 

        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 = i 

        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 (O(n^2)): Occurs when the 

array is sorted in reverse order or nearly 

sorted, requiring maximum comparisons. 
wrdj m%;sf,dau wkqms<sfj,g fyda wdikak 
jYfhka wkqms<sfj,g j¾. l< úg" Wmßu 
iei£ï wjYH fõ 
 
Best Case (O(n^2)): Occurs when the array 

is already sorted, still requiring the same 

number of comparisons. 
wrdj oekgu;a j¾. lr we;s úg isÿ fõ" 
;ju;a iudk iei£ï ixLHdjla wjYH fõ' 

Average Case (O(n^2)): Generally, the 

algorithm performs a quadratic number of 

comparisons and swaps. 
idudkHfhka" we,af.dß;u ixikaokh iy 
yqjudre lsÍï p;=ri% ixLHdjla isÿ lrhs' 
 

 

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 hkq l=vd fyda wdikak jYfhka 
j¾. l< o;a; lÜg, i|yd ir, iy 
ld¾hlaIu we,af.dß;uhls' 
 

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. 
th tla tla kj uQ,øjH oekgu;a j¾. lr 
we;s uQ,dx. iuÕ ixikaokh lr tys ksjerÈ 
ia:dkhg we;=<;a lsÍfuka jrlg tla 
uQ,dx.hla f.dvkÕhs' 
 
Steps of Insertion Sort: 

Insertion Sort ys mshjr 
 
1. Start with the First Element 

m<uq uQ,dx.h iuÕska wdrïN lrkak 
 
 

Consider the first element to be a 

sorted sublist of one element. 
m<uq uQ,dx.h tla uQ,dx.hl wkqf,aLkh 
l< Wm ,ehsia;=jla f,i i,lkak' 
 
 

2. Pick the Next Element 
B<Õ uQ,dx.h f;darkak 
 
 

Take the next element from the 

unsorted portion of the list. 
,ehsia;=fõ j¾. fkdl< fldgiska B<Õ 
uQ,dx.h .kak' 
 

3. Find the Correct Position 
ksjerÈ ia:dkh fidhkak 
 
Compare this element with the 

elements in the sorted sublist and find 

the correct position where it should be 

inserted. 
fuu uQ,dx.h wkqf,aLk.; l< Wm 
,ehsia;=fõ we;s uQ,dx. iuÕ ii|d th 
we;=<;a l< hq;= ia:dkh fidhd .kak' 
 

4. Shift Elements 
uQ,dx. udre lrkak 
 
Shift all elements in the sorted sublist 

that are larger than the element to be 

inserted one position to the right to 

make space. 
wkqf,aLk.; lr we;s Wm ,ehsia;=fõ 
we;s ish¨u uQ,dx. ia:dk.; lsÍu i|yd 
tla ia:dkhlg we;=¿ lsÍug wjYH 
uQ,dx.hg jvd úYd, tAjd bv we;s lsÍug 
ol=Kg udre lrkak' 
 

5. Insert the Element 
uQ,dx. we;=,a lrkak 
 
Insert the element at its correct 

position. 
uQ,dx.h tys ksjerÈ ia:dkfha we;=,a 
lrkak' 
 

6. Repeat the Process 
l%shdj,sh kej; isÿ lrkak 
 
Move to the next element in the 

unsorted portion and repeat the 

process until the entire list is sorted. 
j¾. fkdl< fldgfia B<Õ uQ,dx.h fj; 
f.dia iïmQ¾K ,ehsia;=ju wkqms<sfj,g 
ilia lrk f;la l%shdj,sh kej; lrkak' 
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Example 

 

Suppose we have the following list to sort 

in ascending order:. 
wdfrdayK wkqms<sfj,ska j¾. lsÍug my; 
,ehsia;=j wm i;=j we;ehs is;uq( 
 
[29, 10, 14, 37, 14] 

 

 

 

 

 

First Pass 

 

Sorted sublist: [29] 

j¾. l< Wm ,ehsia;=j: [29] 

 

 

 

 

Unsorted portion: [10, 14, 37, 14] 

j¾. fkdl< fldgi: [10, 14, 37, 14] 

 

 

 

 
 

Pick the next element (10). 

ó<Õ uQ,dx.h  f;darkak (10). 

 

 

 

 
Find the correct position (before 29). 

ksjerÈ ia:dkh fidhd .kak (29 g fmr)' 
 

Shift 29 to the right. 

29 ol=Kg udre lrkak' 
 

Insert 10. List becomes [10, 29, 14, 37, 14]. 

10 we;=¿ lrkak 10. ,ehsia;=j [10, 29, 14, 

37, 14] njg m;a fõ' 
 

 

 

 

 

Second Pass: 
 
Sorted sublist: [10, 29] 

j¾. l< Wm ,ehsia;=j([10, 29] 
 

 

 

 

 

Unsorted portion: [14, 37, 14] 

j¾. fkdl< fldgi : [14, 37, 14] 

 

 

 

 
 

Pick the next element (14). 

ó<Õ uQ,dx.h f;darkak (14). 
 

 

 

 
 

Find the correct position (between 10 and 

29). 

ksjerÈ ia:dkh fidhd .kak (10 iy 29 w;r). 
Shift 29 to the right. 

29 ol=Kg udre lrkak' 
 

 

 

 

 

Insert 14. List becomes [10, 14, 29, 37, 14]. 

14 we;=,;a lrkak ' ,ehsia;=j [10, 14, 29, 

37, 14] njg m;a fõ' 
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Third Pass: 
 
Sorted sublist: [10, 14, 29] 

j¾. l< Wm ,ehsia;=j( [10, 14, 29] 

 

 

 

 

 

Unsorted portion: [37, 14] 

j¾. fkdl< fldgi: [37, 14] 
 

 

 

 

 

Pick the next element (37). 

ó<Õ uQ,øjHh f;darkak (37). 
 

 

 

 

 

Find the correct position (after 29). 

ksjerÈ ia:dkh fidhd .kak (29 ka miq). 
 

No shifting needed. 
udre lsÍu wjYH fkdfõ' 

 

 

 

 

 

 

Insert 37. List becomes [10, 14, 29, 37, 14]. 

37 we;=¿ lrkak' ,ehsia;=j [10, 14, 29, 37, 

14] njg m;a fõ 
 

Fourth Pass: 

 

Sorted sublist: [10, 14, 29, 37] 

j¾. l< Wm ,ehsia;=j: [10, 14, 29, 37] 
 

 

 

 

 

Unsorted portion: [14] 

j¾. fkdl< fldgi( [14] 
 

 

 

 

 

Pick the next element (14). 

ó<Õ uQ,dx.h f;darkak (14). 
 

 

 

 
 

Find the correct position (between 14 and 

29). 

ksjerÈ ia:dkh fidhd .kak (14 iy 29 w;r). 

 

Shift 29 and 37 to the right. 

29 iy 37 ol=Kg udre lrkak' 
 

 

 

 

 

Insert 14. List becomes [10, 14, 14, 29, 37]. 

we;=¿ lrkak 14' ,ehsia;=j [10, 14, 14, 29, 

37] njg m;a fõ' 
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Python Implementation: 

 

1.Using a for loop (Basic) 
 
def insertion_sort_for(arr): 

    n = len(arr) 

    for i in range(1, n): 

        key = arr[i] 

        j = i - 1 

        while j >= 0 and arr[j]>key: 

            arr[j + 1] = arr[j] 

            j -= 1 

        arr[j + 1] = key 

    return arr 

 

 

2. Using a while loop 
 
def insertion_sort_while(arr): 

    n = len(arr) 

    i = 1 

    while i < n: 

        key = arr[i] 

        j = i - 1 

        while j >= 0 and arr[j]>key: 

            arr[j + 1] = arr[j] 

            j -= 1 

        arr[j + 1] = key 

        i += 1 

    return arr 

 

3.Using a for loop with dynamic range 
 

def sort_dynamic_range(arr): 

    n = len(arr) 

    for i in range(1, n): 

        key = arr[i] 

        j = i - 1 

        for _ in range(i): 

            if j >= 0 and arr[j]>key: 

                arr[j + 1] = arr[j] 

                j -= 1 

        arr[j + 1] = key 

    return arr 

 

 

4. Using Nested for loops 
 

def insertion_sort_nested_for(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: 

                arr[j + 1] = arr[j] 

            else: 

                arr[j + 1] = key 

                break 

        else: 

            arr[0] = key 

    return arr 

 

Time Complexity: 

Worst Case (O(n^2)): Occurs when the 

array is sorted in reverse order, requiring 

maximum shifts. wrdj m%;sf,dau wkqms<sfj,g 
j¾. l< úg isÿ fõ" Wmßu udreùï wjYH 
fõ' 
Best Case (O(n)): Occurs when the array is 

already sorted, requiring minimum 

comparisons. 
wju iei£ï wjYH jk wrdj oekgu;a j¾. 
lr we;s úg isÿ fõ' 
Average Case (O(n^2)): Typically, the 

algorithm performs a quadratic number of 

comparisons and shifts. idudkHfhka" 
we,af.dß;u ixikaokh iy udreùï p;=ri% 
ixLHdjla isÿ lrhs' 
 

Possible Errors: 

 

Index Out of Range 

Type Error 
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Flowcharts 
.e,Sï igyka 
 

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. 
.e,Sï igykla hkq we,af.dß;uhl fyda 
l%shdj,shl Ñ;%l ksrEmKhls" mshjr 
wkqms<sfj, iy tAjd iïnkaO jk wdldrh 
fmkajhs' th úúO l%shdjka iy ;SrK 
ksrEmKh lsÍug úúO ixfla; Ndú;d lrhs" 
;¾lfha .e,Sï oDYHudk lsÍu myiq lrhs' 
 

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. 
jHdc fla; hkq l%shdj,shlg iïnkaO mshjr 
úia;r lsÍu i|yd ir, NdIdj ^idudkHfhka 
bx.%Sis iy uQ,sl l%uf,aLk ixl,am ñY%Khla& 
Ndú;fhka we,af.dß;uhla ,sùfï wúêu;a 
l%uhls' th lsishï l%uf,aLk NdIdjl jdlH 
LKavhg wkq.; fkdjk kuq;a jHqy.; 
wdlD;shla wkq.ukh lrhs' 
 
 
 
 
 

 

Uses of Flowcharts and Pseudocode 

.e,Sï igyka iy jHdc fla; Ndú;h  
 
01. Planning and Designing Programs 

jevigyka ie,iqï lsÍu  
 

Before Coding 

fla;kh lsÍug fmr 
 

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. 

.e,Sï igyka iy jHdc fla; hk folu 
l%uf,aLlhskag lsishï i;H fla;hla 
,sùug fmr jevigykl fyda 
we,af.dß;uhl mshjr f.kyer 
oelaùug WmldÍ fõ' fuu.ska l%uf,aLk 
l%shdj,sh ir, lrhs" jevigyk uÕska 
isÿ lrkq ,nk foa ms<sn| meyeÈ,s 
woyila ,nd §fuka" ´kEu .eg¿jla fyda 
jeäÈhqKq lsÍï l,a we;sj y÷kd .ekSu 
myiq lrhs' 

 

02. Communication Across Different 

Programming Languages 
úúO l%uf,aLk NdId yryd ikaksfõokh 
 
Between Programmers 
l%uf,aLlhska w;r 
 

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. 
l%uf,aLlhska fofofkl= úúO NdId ^Wod( 
mhs;ka iy cdjd& yqremqreÿ jQ úg" .e,Sï 
igyk iy jHdc fla; fmdÿ mokula 
f,i l%shd lrhs' .e,Sï igykla l%shdj,sh 
oDIHj úoyd olajk w;r jHdc fla;h 
uÕska jevigyfka ;¾lkh ms<sn| NdId 
uOHia: meyeÈ,s lsÍula imhhs' fuh 
l%uf,aLlhska fofokdgu wfkldf.a 
NdIdfõ kshu jdlH LKavh oek .ekSug 
wjYH fkdù uQ,sl woyi f;areï .ekSug 
bv i,ihs' 
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04. Explaining to Non-Programmers 
l%uf,aLlrejka fkdjk whg meyeÈ,s 
lsÍu 
 

Simplifying Complex Logic 
ixlS¾K ;¾lkh ir, lsÍu 

 

Flowcharts, with their visual symbols, 

make it easier to explain the sequence 

of steps in a program to someone who 

doesn’t understand programming. 
m%jdy igyka" tAjdfha oDYH ixfla; 
iuÕska" l%uf,aLkh fkdf;afrk 
flfkl=g jevigykl mshjr wkqms<sfj, 
meyeÈ,s lsÍu myiq lrhs' 
 

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. 
ir, NdIdfjka ,shd we;s jHdc fla;" 
;d¾lsl;ajh mshjfrka mshjr úia;r l< 
yels w;r" l<ukdlrejka fyda 
fiajdodhlhska jeks ;dlaI‚l fkdjk 
md¾Yjlrejkag jevigyk jvd;a m%fõY 
úh yelsh' 
 

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"). 
Tng msúiqï l%shdj,shla meyeÈ,s lsÍug 
wjYH kï" .e,Sï igyklg l%shd m%jdyh 
fmkaúh yel ^mßYS,l kduh wdodkh " 
uqrmoh wdodkh " wla;m;% mÍlaId lsÍu" 
wdÈh&" jHdc fla;hg ir, bx.%Sisfhka 
mshjr úia;r l< yelsh ^—uqrmoh 
ksjerÈ kï" m%fõYhg bv fokak¦ tfia 
fkdue;skï" fodaI o¾Ykh lrkak—&' 

 

05. Debugging and Problem-Solving  

ksfodia lsÍu iy .eg¿ úi£u 
 

Visual and Textual Representation  
oDIH iy mdGuh ksrEmKh 
 
Flowcharts can help identify errors in 

the flow of a program by showing the 

logical progression. 
;d¾lsl m%.;sh fmkaùfuka jevigykl 
m%jdyfha fodaI y÷kd .ekSug .e,Sï 
igyka WmldÍ fõ' 
 

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. 
wfkla w;g" jHdc fla;" l%uf,aLlhskag 
jdlH LKavfha isr fkdù ;¾lkh .ek 
kej; is;d ne,Sug bv i,ihs" tuÕska 
;d¾lsl fodaI fyda wld¾hlaIu;dj y÷kd 
.ekSu iy ksjerÈ lsÍu myiq lrhs' 

 

06. Documentation 

 

Both flowcharts and pseudocode serve 

as a form of documentation for future 

developers or team members.  
wkd.; ixj¾Olhska fyda lKavdhï 
idudðlhska i|yd m%jdy m%ia:dr iy jHdc 
fla; hk folu f,aLk wdlD;shla f,i 
fiajh lrhs' 
 

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. 
Tjqka jevigyk l%shd lrk wdldrh 
ms<sn| meyeÈ,s meyeÈ,s lsÍula imhhs" 
fla;h ixlS¾K jQ úg fyda wka wh 
fkdokakd NdIdjlska ,shd we;s úg th 
úfYaIfhka WmldÍ fõ' 
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Shapes Used in Flow Charts 
.e,Sï igyka j, Ndú;d lrk yev;, 

 

 

Start / End 
wdrïNh $ wjidkh 

 

Input / Output 
wdodk $ m%;sodk 

 

Process  
l%shdj,sh  

Conditions 
fldkafoais 
 

 

Flow Direction 
.e,Sï ÈYdj 
 

 

Connectors 
iïnkaOl 
  

Subroutine 
 

 

Uses of shapes with flow arrows  
.e,sï ioyd B;, iys; yev;, Ndú;h 
 
 
• Start/Begin can only have one arrow 

out. 

Start/Begin ;=< ;sìh yelafla tla 
B;,hla msg;g mu‚' 
 
 

 
 
 

 
 
 
 

• End / Stop can only have one arrow in. 

End / Stop ;=< ;sìh yelafla tla 
B;,hla we;=<;g mu‚' 
 
 
 

 
 
 
 
 
 
• Inputs, outputs, and processes can have 

one or more arrows in and only one 

arrow out. 
wdodk m%;sodk iy ieliqï j,g B;, 
tlla fyda lsysmhla we;=<;g ;sìh yels 
w;r msg;g B;,hla muKla ;sìh yel' 
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• There must be a condition to split a 

flow into two. 
m%jdyhla folg fn§ug fldkafoaishla 
;sìh hq;=h' 

 
 
 
 
 
 
 
 
 
 
 
 
 

• You can end a two splitted flows with 

one end or two end s for each flow. 
Tng tla tla m%jdyh i|yd tla fl<jrla 
fyda wka; follska fnÿKq m%jdy folla 
wjika l< yel' 

 

Method 01 

  
 

 

 

 

 

 

 

 

 

 

 

 

Method 02 

 

Control Structure 
md,k jHqyh 
 
 
1. Sequence 
wkql%uh 
 
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. 
wkql%uh hkq jevigykl Wmfoia l%shd;aul 
lrk wkqms<sfj,hs' wkqms<sfj,la ;=<" 
jevigyk oeä f¾Çh ud¾.hla wkq.ukh 
lrhs" lsisÿ YdLdjla fyda mqkrdj¾;khla 
fkdue;sj m%ldY tlska tl l%shd;aul lrhs' 
 
 
 

 

 

 

 

 

 

Example. 
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2. Selection 
jrKh 
 

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. 
jrKh fldkafoais u; mokïj úúO ud¾. 
w;r f;dard .ekSug jevigykg bv i,ihs' 
idudkHfhka if-else fyda switch-case m%ldY 
yryd ;SrK .ekSu thg we;=<;a fõ' 
fldkafoaish wkqj tla ud¾.hla muKla 
wkq.ukh lrhs' 
 

 
 
 
 

 

 

 

 

 

 

 

 

Example 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3. Repetition 
mqK¾lrKh 
 

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. 
mqK¾lrKh uÕska Wmfoia ud,djla lsysm 
j;djla l%shd;aul lsÍug bv i,ihs' fuu 
md,k jHqyh fldkafoaishla ;Dma;su;a jk 
f;la fyda kshñ; jdr .Kkla i|yd l%shdjka 
kej; lsÍug Ndú;d lrhs' for, while, do-

while jeks Æm fï i|yd Ndú;d fõ' 
 

 
 
 
 

 

 

 

 

 

 

 
 

Example 
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Selection inside Selection  
jrKh ;=< jrKh 
 
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.  

jrKh ;=< jrKh ^ nested jrKh f,io 
ye¢kafõ& hkq tla f;aÍï jHqyhla ̂ if-else fyda 
switch-case m%ldYhla jeks& fjk;a f;aÍï 
jHqyhla ;=< ;nd we;s ;;ajhls'  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Instruction SET 1 is executed only when 

condition 1 is FALSE 

Instruction SET 1 l%shd;aul jkafka condition 

1 wi;H jQ úg mu‚ 
 

Instruction SET 2 is executed only when 

both condition 1 and condition 2 are TRUE  

Instruction SET 2 l%shd;aul jkafka condition 

1 iy condition 2 folu i;H jQ úg mu‚' 
 

Instruction SET 3 is executed only when 

condition 1 is TRUE and condition 2 is 

FALSE 

Instruction SET 3 l%shd;aul jkafka condition 

1 i;H iy condition 2 wi;H jQ úg mu‚' 
 
 

Example. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In the above example, the access will be 

granted only if both username and 

password are valid.  
by; WodyrKfha§" m%fõYh ,nd fokafka 
mßYS,l kduh iy uqrmoh hk folu j,x.= 
kï mu‚' 
 

If any of them is invalid, access will not be 

granted. 
tAjdhska tlla fyda j,x.= fkdfõ kï" m%fõYh 
,nd fkdfoa' 
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Selection after Selection  
jrKfhka miq jrKh 
 
Selection after Selection refers to a scenario 

where multiple independent selection 

structures are evaluated one after the 

other, without any nesting.  
jrKfhka miq jrKh hkafkka woyia 
lrkafka lsisÿ nesting tllska f;drj nyq 
iajdëk f;aÍï jHqyhka tlska tl we.hSug 
,la lrk wjia:djls'  
 
Unlike selection inside selection, where one 

condition is evaluated inside another, in 

selection after selection, each condition 

stands alone and is checked sequentially. 
jrKh ;=< jrKh fuka fkdj" jrKfhka miq 
jrKfhaÈ" iEu fldkafoaishlau ;ksj mj;sk 
w;r wkqms<sfj,ska mÍlaId lrkq ,efí' 
 
 
 
 
 

 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Here, Condition 1 does not have any effect 

on Instruction Set 3 and Instruction Set 4 

fuys§" Condition 1, Instruction Set 3  iy 
Instruction Set 4 flfrys lsisÿ n,mEula we;s 
fkdlrhs' 
 

Example. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

If num is -10, the outputs would be 
-10 jqjfyd;a" m%;sodkhka my; mßÈ jkq we; 
 
Negative 
Even 
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Selection inside Repetition  
mqK¾lrKh ;=< jrKh 
 
Selection inside Repetition refers to a 

situation where a decision-making process 

(selection) occurs repeatedly within a loop 

(repetition).  
mqK¾lrKh ;=< jrKh hkafkka woyia 
lrkafka ;SrK .ekSfï l%shdj,shla ^jrKh& 
Æmhla ^mqK¾lrKh& ;=< kej; kej;;a 
isÿjk ;;ajhls'  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Instruction SET 1 is executed only when x < 

10 and condition 1 is TRUE 

Instruction SET 1 l%shd;aul jkafka x < 10 iy 
condition 1 i;H jQ úg mu‚' 
 
Instruction SET 2 is executed only when x < 

10 and condition 1 is FALSE 

Instruction SET 2 l%shd;aul jkafka x < 10 
iy condition 1 wi;H jQ úg mu‚' 
 

Here, This loop runs 10 times while 

repeatedly checking the condition 1  

fuys" condition 1  kej; kej; mÍlaId lrk 
w;r;=r fuu Æmh 10 j;djla l%shd;aul fõ 

Example. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

If L is [10,12,13,51,45], the outputs will 

be 

L [10,12,13,51,45] jqjfyd;a" m%;sodk 
my; mßÈ jkq we; 
 
Even 
Even 
Odd 
Odd 
Odd 
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Repetition inside Repetition  
mqK¾lrKh ;=< mqK¾lrKh 
 
Repetition inside Repetition refers to a 

control structure where one loop is placed 

inside another loop.  
mqK¾lrKh ;=< mqK¾lrKh hkq tla Æmhla 
;j;a Æmhla ;=< ;nd we;s md,k jHqyhls'  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

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. 

msg; Æmh x = 0 f,i wdrïN jk w;r th x 

< 10 fldkafoaish mÍlaId lrhs' x < 10  i;H 
kï" m%jdyh msg; Æmhg we;=¿ ù wNHka;r 
Æmh fj; .uka lrhs' 
 

Inside the outer loop, the inner loop 

initializes y = 0, and it checks the condition 

y < 5. If y < 5 is true, the inner loop executes 

Instruction SET. 

msg; Æmh we;=<;" wNHka;r Æmh y = 0 
f,i wdrïN lrhs" th y < 5 ;;a;ajh mÍlaId 
lrhs' y < 5 i;H kï" wNHka;r Æmh 
Instruction SET l%shd;aul lrhs' 

After executing Instruction SET, y is 

increased by 1. Once the inner loop finishes 

(when y = 5), it returns to the outer loop, 

where x is incremented by 1. 

Instruction SET l%shd;aul lsÍfuka miq" y 1 
lska jeä fõ' wNHka;r Æmh wjika jQ miq ^ 
y = 5 jk úg&" th msg; Æmh fj; wdmiq 
meñfKa" tys§ x 1 lska jeä fõ' 
 

The outer loop continues to run, with the 

inner loop restarting for each value of x, 

repeating the process until x = 10. 

x ys tla tla w.h i|yd wNHka;r Æmh 
kej; wdrïN lsÍu;a iuÕ msg; Æmh È.gu 
l%shd;aul fõ" x = 10 olajd l%shdj,sh kej; 
isÿ lrhs' 
 

Example. 
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Pseudocodes 
jHdc fla; 
 

As previously explained, pseudocodes do not have a specific syntax or predefined keywords, 

whereas other programming languages have their unique syntax and specific keywords. 

fmr meyeÈ,s l< mßÈ" jHdc fla;j,g ksYaÑ; syntax tlla fyda mQ¾j ks¾jpkh l< uQ, mo 
fkdue;" kuq;a wfkl=;a l%uf,aLk NdIdj,gd tAjdg wkkH jQ syntax iy úfYaIs; uQ, mo mj;S' 
 

Comparing pseudocodes with other several programming langauages 
fjk;a l%uf,aLk NdId lsysmhla iuÕ jHdc fla; ixikaokh lsÍu 
 

Language Print Command Input Command 

Python print("Hello, World!") input("Enter something: ") 

Java System.out.println("Hello"); 
Scanner sc=new Scanner(System.in);  

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); 

Pseudocodes 

  

 

 

NOTE: 

Pseudocodes are not executable by 

computers. 
jHdc fla; mß.Kl ;=< l%shd;aul l< 
fkdyel' 
 

They serve as a bridge between human 

thinking and computer programming. 
tAjd ñksia Ñka;kh iy mß.Kl jevigyka 
w;r md,ula f,i l%shd lrhs'  

Benefits of Pseudocode 
 

Helps visualize the algorithm’s flow. 

we,af.dß;ufha .,dhdu oDYHudk lsÍug 
WmldÍ fõ' 
 

Reduces development time by allowing 

pre-planning. 

mQ¾j ie,iqï lsÍug bv §fuka ixj¾Ok 
ld,h wvq lrhs' 
 

Facilitates collaborative problem-solving. 

lKavdhï f,i .eg¿ úi£ug myiqlï 
imhhs' 
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1. Start/Begin   
wdrïNh 
 

Every pseudocode usually begins with a 

keyword like Start or Begin to indicate the 

initiation of the algorithm. 
iEu jHdc fla;hlau idudkHfhka wdrïN 
jkafka we,af.dß;ufha wdrïNh oelaùug 

Start fyda Begin jeks uQ, mohlska h' 
 

It signals where the algorithm starts. 
th we,af.dß;u wdrïN jk ia:dkh ix{d 
lrhs' 
 

2. Defining Steps  
mshjr ks¾jpkh lsÍu 
 
Write each action or process in a clear, 

sequential manner. Use plain language for 

easy understanding 
iEu l%shdjlau fyda l%shdj,shla meyeÈ,s" 
wkql%ñl wdldrfhka ,shkak' myiqfjka 
f;areï .ekSug ir, NdIdjla Ndú;d lrkak' 
 

Ensure each step is self-explanatory and 

logically progresses. 
iEu mshjrlau iajhx meyeÈ,s lsÍu iy 
;¾ldkql+,j bÈßhg hk nj iy;sl lr 
.kak' 
 

Example: 

  

Start 

   Read input value X 

   Print X 

 

3. Conditions  
fldkafoais 

 

Conditions in pseudocode allow decision-

making processes. This is usually 

represented with keywords like IF, ELSE IF, 

ELSE, or ENDIF. 
jHdc fla; j, fldkafoais ;SrK .ekSfï 
l%shdj,Skag bv fohs' fuh idudkHfhka IF, 

ELSE IF, ELSE, fyda ENDIF jeks uQ, mo j,ska 
ksrEmKh flfra' 
 

Conditions help the algorithm decide 

which path to take depending on certain 

criteria. 
hï ks¾Kdhl u; mokïj l=uk ud¾.hla 
.; hq;=o hkak ;SrKh lsÍug fldkafoais 
we,af.dß;uhg Wmldr lrhs' 
 

Syntax: 

 

IF <condition> THEN 

    <do something> 

ELSE IF <another condition> THEN 

    <do something else> 

ELSE 

    <do something else if all 
conditions fail> 

ENDIF 

 

 

Example: 

 

Start 

   Read input value X 

   IF X > 0 THEN 

       Print "X is positive" 

   ELSE IF X < 0 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. 
Tng Wmfoia ud,djla lsysm j;djla kej; 
lsÍug wjYH úg Æm Ndú;d fõ' 
 

The two most common loops in 

pseudocode are WHILE and FOR. 
jHdc fla; j, nyq,ju we;s Æm fol jkafka 
WHILE iy FOR fõ' 
 

• While Loop 

 

A WHILE loop runs as long as a given 

condition is true. 

§ we;s fldkafoaishla i;H jk ;dla WHILE 
Æmhla l%shd;aul fõ' 
 

The loop continues to execute until the 

condition becomes false. 
fldkafoaish wi;H jk f;la Æmh l%shd;aul 
fõ' 
 

Syntax: 

 

WHILE <condition> DO 

    <do something> 

ENDWHILE 

 
 

Example: 

 

Start 

   Set counter to 0 

   WHILE counter < 5 DO 

       Print "Counter is", counter 

       Increment counter by 1 

   ENDWHILE 

 

 

• For Loop 

 

A FOR loop runs a set number of times, 

iterating over a range or a sequence. 

FOR Æmhla mrdihla fyda wkqms<sfj,la yryd 
mqkrdj¾;kh jk jdr .Kkla Odjkh lrhs' 
 
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 

 

 

5. Ending the Algorithm  
we,af.dß;u wjika lsÍu 
 

End the pseudocode with a keyword like 

End or Stop to mark the conclusion of the 

algorithm. 
we,af.dß;ufha ks.ukh i,l=Kq lsÍu i|yd 
End fyda Stop jeks uQ, mohlska jHdc fla;h 
wjika lrkak' 
 
Example: 

 

Start 

   Read input value X 

   Print "You entered", X 

End 
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Comparing python programs and their related pseudocodes 

mhs;ka jevigyka iy tAjdg wod< jHdc fla; ixikaokh lsÍu 

 
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 

x = 8 

if x > 5: 

    if x < 10: 

        print(1) 

    else: 

        print(0) 

else: 

    print(-1) 

SET x = 8 

IF x > 5 THEN 

    IF x < 10 THEN 

        DISPLAY 1 

    ELSE 

        DISPLAY 0 

    ENDIF 

ELSE 

    DISPLAY -1 

ENDIF 

Selection inside Repetition 

i = 1 

while i <= 5: 
    if i % 2 == 0: 

        print(f"{i} is even") 

    else: 

        print(f"{i} is odd") 

    i += 1 

SET i = 1 

WHILE i <= 5 DO 

    IF i MOD 2 = 0 THEN 
        DISPLAY i + " is even" 

    ELSE 

        DISPLAY i + " is odd" 

    ENDIF 

    ADD 1 TO i 

ENDWHILE 
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Repetition 

i = 1 

while i <= 5: 

    print(i) 
    i += 1 

SET i = 1 

WHILE i <= 5 DO 

    DISPLAY i 

    ADD 1 TO i 

ENDWHILE 

Repetition inside Repetition 

i = 1 

while i <= 5: 
    j = 1 

    while j <= 3: 

        if i % j == 0: 

            print("yes") 
        j += 1 
    i += 1  

SET i = 1 

WHILE i <= 5 DO 

    SET j = 1 

    WHILE j <= 3 DO 

        IF i MODULUS j = 0 THEN 

            DISPLAY "yes" 

        ENDIF 

        ADD 1 TO j 

    ENDWHILE 
    ADD 1 TO i 

ENDWHILE 

Repetition inside Selection 

x = int(input("Enter a number: ")) 

if x > 0: 

    count = 1 

    while count <= x: 

        print(count) 

        count += 1 

else: 

    print(0) 

DISPLAY "Enter a number:" 

INPUT x 

IF x > 0 THEN 

    SET count = 1 

    WHILE count <= x DO 

        DISPLAY count 

        ADD 1 TO count 

    ENDWHILE 

ELSE 

    DISPLAY 0 
ENDIF 
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