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The Gartner Hype Cycle 
Gartner Hyper pl%h 

 
A graphical model developed by the research 
firm Gartner to show the typical pattern of how 
new technologies are adopted and understood 
over time. 
kj ;dlaIKhka ld,h;a iuÕ wkq.; jk iy tAjd 
f;areï .kakd wdldrh ms<sno jk fmdÿ rgdj 

fmkaùu ioyd m¾fhaIK iud.ula jk Gartner 
úiska ixj¾Okh lrk ,o Ñ;%l wdlD;shls' 

 
It is a very useful tool for recognizing top 
emerging technologies in the world, which has 
five key phases.  
f,dalfha by<u ke.S tk ;dlaIKhka y÷kd .ekSu 
i|yd fuh b;d m%fhdackj;a fuj,ula jk w;r" 
tys m%Odk wÈhr myla we;¦ 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

1. Innovation trigger 
kj ;dlaIKhl wdrïNl wjêh 
 

A new technology appears (research 
breakthrough, startup launch, media 
coverage). 
kj ;dlaIKhla ìys fõ' ^bÈßhg isÿjk 

m¾fhaIK" startup tlla Èh;a lsÍu" udOH 
wdjrKh&' 
 

Expectations begin to rise, but adoption is 
limited and unproven. 
wfmalaIdjka by< hdug mgka .kS" kuq;a thg 
wkq.; ùu iSñ; jk w;r ;yjqre ù ke;' 

 

2. Peak of inflated expectations  
lD;%suj W¿mamjk ,o wfmalaIdjkaf.a WÉp 
wjêh  
 

Lots of hype, inflated promises, and early 
pilot projects. 
fndfyda m%pdr" W¿mamjk ,o fmdfrdkaÿ iy uq,a 
kshuq jHdmD;s fõ' 
 
Media and investors push the narrative. 
udOH iy wdfhdaclhska úiska n,dfmdfrd;a;= 
bÈßhg f.k hhs' 
 

Some companies succeed, many fail. 
b;d l,d;=rlska jHdmdr id¾:l fõ" nyq;rhla 
wid¾:l fõ'' 

 
3. Trough of Disillusionment 

wfmalaId nx.;ajh ksid we;sjk miqnEug 
,lajQ wjêh 
 

Reality hits: the technology is harder, riskier, 
or less useful than expected. 
h:d¾;h wjfndaO fjhs' ;dlaIKh 
n,dfmdfrd;a;= jQjdg jvd ÿIalr fõ " wjOdkï 
iys; fõ fyda m%fhdackj;a núka wvq fõ' 
 
Funding declines, media hype fades, failed 
projects accumulate. 
wruqo,a wvq fõ" udOH m%pdrKh uelS hhs iy 
wid¾:l jQ jHdmD;s f.dv .efya' 

 
4. Slope of enlightenment  

m%fndaOu;a wjêh 
 

Practical, realistic use cases emerge. 
m%dfhda.sl yd h:d¾;jd§ Ndú; wjia:d u;=fõ' 
 
Second and third-generation products 
appear. 
fojk yd ;=kajk mrïmrdfõ ks¾udK u;= fõ' 
 
More organizations adopt with clearer ROI. 
meyeÈ,s jYfhkau  wdfhdackfha m%;s,dN we;s 
ksid fndfyda jHdmdr iy wdh;k fuu 
;dlaIKhg wkq.; ùu isÿ fõ' 

 

5. Plateau of productivity  
M,odhS wjêh  
 

Technology is mainstream, stable, and 
delivering proven value. 
;dlaIKh m%Odk m%jdyfha Ndú;h werfò" 
ia:djrj ksis jákdlula ,nd fohs' 
 
Growth stabilizes, expectations are aligned 
with reality. 
j¾Okh ia:djr ù" wfmalaIdjka h:d¾:h iuÕ 
iumd; fõ' 
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Emerging technologies that are in these hype 
cycles 
fuu hype cycles j, mj;sk ke.S tk 
;dlaIKhka 

 
• Artificial Intelligence (AI) 

lD;%s unqoaêh 
 

Machines or systems built to perform tasks 
that require human intelligence. 
ñksia nqoaêh wjYH ld¾hhka bgq lsÍu i|yd 
f.dvk.d we;s hka;% fyda moaO;s' 

 
• Blockchain 
 

A decentralized digital ledger that records 
all transactions across a network of 
computers distributed around the globe in 
a secure, transparent, and tamper-resistant 
way. 
isÿjk ish¿ .kqfokq f,dj mqrd úisÍ we;s 
mß.Kl cd,hla yryd wdrlaIs;j" úksúo 
fmfkk whqßka iy úlD;s-m%;sfrdaë 
wdldrfhka jd¾;d lrk úuOH.; jQ äðg,a 
f,crhls' 

 
Ex. 
o Bitcoin and other cryptocurrencies 

ìÜfldhska iy wfkl=;a .=ma;fla;k uqo,a 
 

o Supply chain tracking 
iemhqï odu ¨yqne£u 

 
• IoT Platforms 

id¾j øjH wka;¾cd, fõÈld 

 
Systems that connect and control devices 
like sensors, machines, and appliances over 
the internet, allowing them to share data 
and work together. 
ixfõol" hka;% iy f.or fodr WmlrK jeks 
Wmdx. wka;¾cd,h yryd iïnkaO lr 
md,kh lrk" tAjdg o;a; fnod .ekSug iy 
tluq;=j jev lsÍug bv i,ik moaO;s fõ' 
 

Ex. 
o Smart home systems like Google Nest 

Google Nest jeks iaud¾Ü ksjdi moaO;s 
 

o Smart Cities 
iqyqre k.r 

 
 

• Quantum Computing 
lafjdkagï mß.Kkh 

 
A type of computing that uses quantum 
bits (qubits), which can represent multiple 
states at once, to solve advanced problems 
much faster than classical computers which 
use only binary states. 
oaùuh ;;aj muKla Ndú;d lrk idïm%odhsl 
mß.Klj,g jvd fndfyda fõ.fhka ixlS¾K 
.eg¿ úi£u i|yd tljr nyqúO ;;ajhka 
ksrEmKh l< yels lafjdkagï ìgq ^lshqìgq& 
Ndú;d lrk mß.Kl j¾.hls' 
 

Examples of use cases. 
  
o Weather prediction 

ld,.=K wkdjels lSu 
 

o Financial risk modeling 
uQ,H wjodkï wdlD;s ks¾udKh 

 

o Drug discovery & molecular 
simulation 
T!IO fidhd.ekSu iy wKql iudlrKh 

 

o Protein folding 
fm%daàka keóu 

 
• Smart Robots 

iqyqre frdfndajre 

 
Equipped with sensors, artificial 
intelligence, and decision-making systems 
that allow them to perceive their 
environment, learn from data, and act 
autonomously. 
ixfõol" lD;su nqoaêh iy ;SrK .ekSfï 
moaO;s j,ska iukaú; jk fuu frdfnda 
jrekag ;u mßirh jgyd .ekSug" o;a; 
j,ska bf.k .ekSug iy iajdëkj l%shd lsÍug 
yelsh' 
 

Used to replace or assist humans in 
factories, healthcare, and services where 
precision, safety, or continuous operation is 
important. 
ksrjoH;djh" wdrlaIdj fyda wLKav 
l%shdldß;ajh jeo.;a jk l¾udka;" fi!LH 
iy fiajdjkays ñksiqka m%;sia:dmkh lsÍug 
fyda iydh ùug tAjd Ndú;d fõ' 

 
Ex.  
o Robotic surgical assistants 

frdfnda Y,H iydhlhska 

 
o Warehouse robots 

.nvd frdfndajre 
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• Deep Neural Networks (DNNs) 
.eUqre iakdhql cd,  

 
Advanced AI systems modeled after the 
human brain, built with many layers of 
“neurons” that process data step by step. 
ñksia fud<h wkq.ukh lrñka ks¾udKh 
lrk ,o" mshjfrka mshjr o;a; ilik  
“kshqfrdak” ia:r rdYshlska f.dvk.d we; 

ixlS¾K AI moaO;s fõ'' 

 
They can recognize complex patterns, 
understand images, text, or sounds, and 
make accurate predictions. 
tAjdg ixlS¾K rgd y÷kd .ekSug" rEm" fm< 
fyda Yío f;areï .ekSug iy b;du;a ksjerÈ 
f,i wkdjels m< lsÍug yelsh' 

 

Ex. 
A neural network used by Facebook to 
recognize faces in photos. 
PdhdrEmj, we;s uqyqKq y÷kd .ekSug 

Facebook úiska Ndú;d lrkq ,nk iakdhql 
cd,hla' 

 
 

• Autonomous Vehicles 
iajhxl%Sh jdyk 

 
Self-driving cars or drones that can sense 
their environment and navigate without 
human input.  
;u mßirh ixfõokh l, yels" ñksia 
wdodkhlska f;drj m%jdykfha fhÈh yels 
iajhx-Odjk fudag¾ r: fõ' 

 
Used to improve safety, reduce accidents, 
and provide more efficient transportation. 
wdrlaIdj jeä ÈhqKq lsÍug" wk;=re wvq 
lsÍug iy jvd;a ld¾hlaIu m%jdykhla 
iemhSug Ndú;d lrhs' 

 
Ex.  
o Tesla’s self-driving vehicles 

fgia,d ys iajhx-Odjkh jk jdyk 
 

o Delivery drones 
fnodyeÍfï fv%dak hdkd 

 
 
 
 
 
 
 

• Knowledge Graphs 
oekqï m%ia;dr 
 

A structured way of organizing information 
where entities such as people, places, 
things, and concepts, are represented as 
nodes, and the relationships between them 
are represented as edges, forming a 
network of connected knowledge. 
mqoa.,hka" ia:dk" foaj,a iy ixl,am jeks 
jia;+ka fkdav f,i ksrEmKh lr we;s iy" 

tAjd w;r mj;sk iïnkaO;djka odr (edges) 
f,i ksrEmKh lrk tlsfklg iïnkaO jQ 
oekqï cd,hla idoñka f;dr;=re ixúOdkh 
lsÍfï jHqy.; l%uhls' 
 

Ex. 
Google Knowledge Graph 
.+.,ayS oekqu m%ia:drh 
When you search “Leonardo da Vinci,” 
Google shows not just web pages but also 

his birth date, artworks, and related figures. 
Tn —,shkdfvda vd úkaÑ˜ f,i .+.,ayS fijQ 
úg" .+.,a úiska fjí msgq muKla fkdj Tyqf.a 
Wmka Èkh" l,d lD;s iy Tyqg wod< wksl=;a 
mqoa.,hska o fmkajhs' 
 

LinkedIn Knowledge Graph 
LinkedIn yS oekqu m%ia:drh 

Connects people, jobs, companies, and 
skills. 
mqoa.,hska" /lshd" iud.ï iy l=i,;d 
tlsfklg iïnkaO lrhs' 
 

 

A visual example of a knowledge graph. 
oekqï m%ia:drhla ioyd oDYH WodyrKhla' 
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• Brain-Computer Interface (BCI) 
fud<fha mß.Kl w;=reuqyqK; 

 
Creates a direct communication pathway 
between the human brain and an external 
device, allowing people to control 
computers, machines, or prosthetics using 
only their brain activity. 
ñksia fud<h iy ndysr Wmdx.hla w;r iDcq 
ikaksfõok ud¾.hla ks¾udKh lr tA yryd 
ñksiqkag ;u fud<fha l%shdldß;ajh muKla 
Ndú;d lrñka mß.Kl" hka;% fyda lD;%su 
wjhj md,kh lsÍug bv i,ihs' 

 
How it works 
th l%shd lrk wdldrh 

 
1. Signal Detection  ix{dj yÿkd.ekSu 

Sensors pick up brain activity. 
ixfõol u.ska fud<fha l%shdldß;ajh 
yÿkd .kS' 

 
2. Signal Processing  ix{dj ieliSu 

Software translates brain patterns into 
digital commands. 
uDÿldx. úiska fud<fha rgd äðg,a úOdk 
njg mßj¾;kh lrhs' 

 
3. Action l%shdj 

The system carries out the command 
(e.g., move a cursor, control a 
wheelchair, type text). 
moaO;sh úOdkh l%shd;aul lrhs ^Wod( 
l¾irhla f.khdu" frdao mqgqjla md,kh 
lsÍu" fm< ghsma lsÍu&' 

 

Ex. 
o Neuralink (Elon Musk’s company) is 

Developing implantable BCIs to help 
paralyzed patients control devices. 
kshqr,skala ^tf,dka uialaf.a iud.u& 
úiska wxYNd. frda.Skag Wmdx. md,kh 
lsÍug Wmldr lsÍu i|yd noaO l< 

yels BCIs ixj¾Okh lrñka isà' 
 
 

 

• Flying Autonomous Vehicles 
mshdir lrk iajhx jdyk 

Self-piloted aircraft, like drones or air taxis, 
that use AI and sensors to transport people 
or goods without a human pilot. 

ñksia kshuqfjl= fkdue;sj ñksiqka fyda NdKav 

m%jdykh lsÍu i|yd AI iy ixfõol Ndú;d 
lrk fv%dak hdkd fyda .=jka l=,S r: jeks 
iajhx kshuq .=jka hdkd fõ' 
 

Ex. 
 
Volocopter 
A German company developing electric air 
taxis 
úÿ,s .=jka l=,S r: ixj¾Okh lrk c¾udkq 
iud.uls 

 
Amazon Prime Air 
Drone delivery system for packages. 
fv%dak u.ska meflac fnod yeÍfï moaO;shls' 

 
Zipline 
Delivers medical supplies and goods 
autonomously in Africa, U.S., and beyond. 
wm%sldj" weußldj iy bka Tíng ffjoH 
iemhqï iy NdKav iajhxl%Shj ,nd fohs' 
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Emerging technologies that are predicted to 
be in the near future 
kqÿre wkd.;fha § mqfrdal:kh lr we;s ke.S 
tk ;dlaIKhka 

 
Autonomous Business 
iajhx md,k jHdmdr 

 
Businesses that use intelligent systems and 
autonomous agents to manage and optimize 
operations no human input. 
ñksia wdodkhla fkdue;sj fufyhqï 
l<ukdlrKh lsÍug iy m%Yia; lsÍug nqoaêu;a 
moaO;s iy iajhxl%Sh ksfhdað;hka Ndú;d lrk 
jHdmdr' 

 
Hypermachinity 
wê hkaf;%damlrK 

 
Advanced machine intelligence that boosts 
productivity and creativity—using generative AI 
for content and AI agents for autonomous 
decision-making. 
M,odhs;dj iy ks¾udKYS,s;ajh by< kxjk Wiia 
hka;% nqoaêh Ndú;d lsÍu — wka;¾.;hka i|yd  

iy iajhxl%Sh ;SrK .ekSu i|yd AI ksfhdað;hka 
Ndú;d lsÍu' 
 

 
Augmented Humanity 
jeä ÈhqKq l< ukqIH;ajh 

 
Technologies that enhance human abilities, like 
brain–computer interfaces for direct 
communication and wearables for continuous 
health monitoring. 
iDcq ikaksfõokh i|yd fud<-mß.Kl 
w;=reuqyqK;a iy wLKav fi!LH ksÍlaIKh i|yd 
me<¢h yels WmlrK jeks udkj yelshdjka jeä 
ÈhqKq lrk ;dlaIKhka' 

 

Intelligent and emotional computing 
nqoaêu;a yd Ñ;a;fõ.S mß.Kkh 
 

1. Intelligent computing 
nqoaêu;a mß.Kkh 

 
Systems that can simulate aspects of human 
intelligence. 
ñksia nqoaêhg wod< ld¾hhka iudlrKh l< yels 
moaO;s fõ' 

 
Intelligent computing uses techniques like: 
nqoaêu;a mß.Kkh my; i|yka Ys,amSh l%u 
Ndú;d lrhs( 

 
• Artificial intelligence (AI) 

lD;%su nqoaêh 

 
• Machine learning (ML) 

hka;%s bf.kqu 
 

A subset of AI where computers learn from 
data and improve their performance 
overtime to make predictions or decisions 
without being explicitly programmed.  
hka;% bf.kSu hkq mß.Kl o;a; j,ska bf.k 
f.k ld,h;a iuÕ tAjdfha l%shdldß;ajh jeä 
ÈhqKq lr.ksñka meyeÈ,s jevigyka.; 
lsÍulska f;drj wkdjels fyda ;SrK .ekSug bv 

i,ik AI ys Wm l=<lhls' 

 
Ex. 

 
o Spam filters in email services use ML to 

detect unwanted emails 
úoHq;a ;eme,a fiajdjkays Spam fmryka 

wkjYH Bfï,a y÷kd .ekSug ML Ndú;d 
lrhs 

 
o Self-driving cars use ML to recognize 

objects and make driving decisions. 
iajhx-ßh meoùfï fudag¾ r: jia;+ka 
y÷kd .ekSug iy ßh meoùfï ;SrK 

.ekSug ML Ndú;d lrhs' 
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• Expert systems 
úfYaI{ moaO;s 

 
 
 
 
 
 
 
 

 

AI programs that mimic human decision-
making using a set of rules and knowledge 
bases.  
kS;s iuQyhla iy oekqï .nvd Ndú;d lrñka 

udkj ;SrK .ekSu wkqlrKh lrk AI 
jevigyka fõ' 

 
Designed to solve specific, complex 
problems where human expertise is 
required.  
udkj úfYaI{;dj wjYH jk ksYaÑ;" 
ixlS¾K .eg¿ úi£u ioyd ks¾udKh lr 
we;'' 

  

Ex. 
 

o MYCIN, an early medical expert system, 
helped doctors diagnose bacterial 
infections. 
uq,a ld,Sk ffjoH úfYaI{ moaO;shla jk 

MYCIN nelaàßhd wdidok y÷kd .ekSug 
ffjoHjrekag Wmldr lf<ah' 

 
Examples for intelligent computing 
nqoaêu;a mß.Kkh i|yd WodyrK 

 

• Self-driving cars 
iajhxl%sh ßh mojk jdyk 
 

• Google Maps suggests the fastest 
route based on traffic predictions. 
ud¾. ;ono ;;a;aj wkqj fõ.j;au 
ud¾.h .+.,a is;shï uÕska fhdackd lsÍu 
 

• Traffic management systems in smart 
cities 
iqyqre k.rj, r:jdyk l<ukdlrK 
moaO;s 
 

• AI-powered diagnostic tools 
AI n,fhka l%shd;aul jk frda. úksYaph 
fuj,ï 
 

• Fraud detection systems 
jxpd y÷kd.ekSfï moaO;s 

2. Emotional computing (Affective 
computing) 
Ñ;a;fõ.Sh mß.Kkh 

 

Systems that can recognize, interpret, and 
respond to human emotions are called 
emotional computing. 
ñksidf.a yeÕSï y÷kdf.k" w¾:l;kh lr tAjdg 
m%;spdr oelaúh yels wdldrfha moaO;s Ñ;a;fõ.Sh 
mß.Kkh fõ' 

 
This is a subset of intelligent computing. 
fuh nqoaêu;a mß.Kkfha Wm l=,lhls' 

 
Combines computer science, psychology, and 
cognitive science to create systems that can 
detect emotional states (through speech, facial 
expressions, body language, or physiological 
signals) and adapt their behavior accordingly. 
Ñ;a;fõ.Sh ;;ajhka ̂ l:kh" uqyqfKa bßhõ" YÍr 
NdIdj fyda fN!;sl úoHd;aul ix{d yryd& 
y÷kdf.k tA wkqj yeisÍu fjki lr .; yels 
moaO;s ks¾udKh lsÍu i|yd mß.Kl úoHdj" 
ufkdaúoHdj iy ixcdkk úoHdj fhdod .kS'' 

 
It aims to make interactions between humans 
and computers more natural and empathetic. 
ñksid yd mß.Kl w;r wka;¾l%shd jvd;a 
iajNdúl yd yeÕSïnr lsÍu tys wruqKhs' 
 
 

Ex. 
o Virtual assistants like Siri, Alexa  

Siri, Alexa jeks w;:H iydhlhska 
 

o Chatbots  
 

o Smart learning platforms 
iqyqre bf.kqï fõÈld 
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Conventional computing 
idïm%odhsl mß.Kkh 
 

Follows rule-based, deterministic logic. It 
executes predefined instructions and 
algorithms without any adaptive or emotional 
capability.  
kS;s u; mokï jQ" ks¾Kdhl mß.Kkh wkq.ukh 
lrhs' th wkq.; ùï fyda yeÕSï j,ska f;drj fmr 
w¾: olajk ,o Wmfoia yd we,af.dß;u u; 
l%shd;aul fõ' 

 
The output is always predictable if the inputs 
are the same. 
wdodk iudk jkafka kï iEï úgu m%;sodk 
mqfrdal;kh l< yelsh' 

 
Conventional computing is the opposite of 
intelligent and emotional computing. 
idïm%odhsl mß.Kkh nqoaêu;a iy Ñ;a;fõ.Sh 
mß.Kkfha m%;súreoaO ;;a;ajhhs' 
 

Examples: 
 
o Calculators 

 
o Payroll systems 

jegqma moaO;s 
 

o Bank transaction systems  
nexl= .kqfokq moaO;s 

 

 

Automatons  
 
Self-operating machines, or machines with 
built-in control mechanisms, designed to 
automatically follow a predetermined sequence 
of operations or respond to preset instructions. 
fmr ;SrKh l< fufyhqï wkqms<sfj,la 
iajhxl%Shj wkq.ukh lsÍug fyda fmr ieliQ 
Wmfoia j,g m%;spdr oelaùug ks¾udKh lr we;s 

iajhx-l%shdldÍ fyda built-in md,k hdka;%K iys; 
hka;% fõ' 
 

Examples: 
 
o Maillardet's automaton 
 
 
 
 
 
 
 
 
 
 
 

o Delivery drones  
fnodyeÍfï fv%dak hdkd 
 

o Lawn-mowing robots  
;Kfld< lmk frdfndajre 

 
 

 
 
 
 
 
 

	
o Jaquet-Droz “writing doll” (18th century 

automaton). 
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Comparison of intelligent, emotional and conventional computing 
nqoaêu;a" Ñ;a;fõ.Sh iy idïm%odhsl mß.Kkh ixikaokh lsÍu 

 

  

Feature 
úfYaIdx.h 

Intelligent Computing 
nqoaêu;a mß.Kkh 

Emotional (Affective) 
Computing 
Ñ;a;fõ.Sh mß.Kkh 

Conventional 
Computing 
idïm%odhsl mß.Kkh 

Core Principle 
uQ,sl uQ,O¾uh 

Adaptive, learning, 
decision-making 
wkqj¾;kh" bf.kSu" 
;SrK .ekSu 

Recognition & 
response to emotions 
yeÕSï y÷kd .ekSu iy 
m%;spdr oelaùu 

Deterministic rule-
based logic 
ksYaÑ;  kS;Ss u; mokï 
jQ ;¾lkh 

Adaptability 
wkqj¾;kh ùfï 
yelshdj 

Learns and adapts with 
experience 
w;aoelSï iuÕ bf.k 
f.k wkqj¾;kh fõ 

 

Adapt based on the 
user's emotions 
mßYS,lhdf.a yeÕSï 
u; mokïj wkqj¾;kh 
fõ 

Low, only follows fixed 
Instructions 
wvqhs" ia:djr Wmfoia 
muKla wkq.ukh lrhs 

Human-like Thinking 
udkj-iudk Ñka;kh 

Simulates reasoning & 
intelligence 
;¾lkh iy nqoaêh 
iudlrKh lrhs 

 

Simulates empathy & 
emotional awareness 
ixfõokh iy 
Ñ;a;fõ.Sh 
oekqj;aNdjh 
iudlrKh lrhs 

None 
lsisjla ke; 

Interaction Style 
wka;¾l%shd ú,dih 

Problem-solving, 
predictive 
.eg¿ úi£u" 
mqfrdal:kh lsÍu 

Human-centric, 
empathetic interaction 
udkj flakaøSh" ixfõ§ 
wka;¾l%shd 

Transactional (input-
output) 
.kqfokq ^wdodk-
m%;sodkh& 
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Artificial Intelligence 
lD;su nqoaêh 

 
Field of computer science that focuses on 
creating machines or systems that can perform 
tasks that would normally require human 
intelligence. 
idudkHh Ôú;fha ñksia nqoaêh wjYH jk 
ld¾hhka bgq l< yels hka;% fyda moaO;s ks¾udKh 
lsÍu flfrys wjOdkh fhduq lrk mß.Kl 
úoHdfõ lafIa;%h fõ' 

 
These tasks include: 
fuu ld¾hhkag we;=<;a jkafka( 
 

o Learning & remembering facts 
lreKq bf.kSu iy u;l ;nd .ekSu 
 

o Reasoning 
;¾lkh 
 

o Problem-solving 
.eg¿ úi£u 
 

o Understanding languages 
NdId f;areï .ekSu 
 

o Recognizing patterns 
rgd y÷kd .ekSu 
 

o Applying knowledge 
oekqu fh§u 
 

o Making decisions. 
;SrK .ekSu' 
 

o Perceiving the environment 
mßirh wjfndaO lr .ekSu 
 

o Analyzing and synthesizing information 
f;dr;=re úYaf,aIKh lsÍu iy ixiaf,aIKh 
lsÍu 

 
The term Artificial Intelligence was coined at 
the 1956 Dartmouth College workshop in New 
Hampshire, where researchers brainstormed 
ideas on creating “thinking machines.” 
—lD;%su nqoaêh— hk fhÿu 1956 § ksõ yeïmaIh¾ 
ys vd¾ÜuQ;a úoHd,fha jevuq¿jl§ m<uq jrg 
fhdackd lrk ,o w;r tys§ m¾fhaIlhka úiska  
“is;Sfï hka;” ks¾udKh lsÍu ms<sn| idlÉPd 
lf<ah' 
 
Since then, many definitions have emerged. 
t;eka isg" fndfyda ks¾jpk fï ioyd bÈßm;a ù 
we;' 
 

One such definition for AI is the simulation of 
human intelligence processes by machines, 
especially computers. 
AI i|yd tjeks ks¾jpkhla jkafka hka;% úiska" 
úfYaIfhka mß.Kl úiska udkj nqoaê l%shdj,Ska 
wkqlrKh lsÍuhs' 

Turing Test 
áhqßka mÍlaIKh 
 

If a human judge, interacting through text-
based conversation with both a human and a 
machine (without knowing which is which), 
cannot reliably tell them apart, the machine is 
said to demonstrate artificial intelligence. 
ñksfil= iy hka;%hla iuÕ fm<-mdol ixjdohla 
yryd wka;¾ l%shd lrk ñksia úksYaphlrefjl=g 
^Tyq ñksid iy hka;%h l=ulaoehs fkdokS&" tAjd 
úYajdiodhl f,i fjkalr y÷kd.; fkdyels 
kï" hka;%h u.ska lD;su nqoaêh fmkakqï lrk nj 
lshkq ,efí' 

 
 
 
 
 
 
 
 
 
 
 
 
Philosopher John Searle distinguished two 
forms of AI in 1980. 
od¾Ykslfhl+ jQ fcdaka ish¾,a úiska 1980 § AI yS 
wdldr folla fjkalr y÷kd .;af;ah' 

 
1. Strong AI (AGI & ASI) 
Yla;su;a wdldrh (AGI & ASI) 
AI systems that can genuinely think and have a 
mind. 
ienE f,i is;sh yels iy ukila we;s AI moaO;s' 

 
2. Weak AI (Narrow AI): 
ÿ¾j, wdldrh ^mgq AI&( 
AI systems that can only pretend it thinks and 
has a mind. 
;ukag is;k nj iy ukila we;s njg ujd mEug 

muKla yels AI moaO;s' 
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Further explanation. 
jeäÿr meyeÈ,s lsÍu' 

 
Weak/Narrow AI 
ÿ¾j,$mgq AI 
 
• Specializes in one specific task. 

tla ksYaÑ; ld¾hhla i|yd úfYaIs; fõ' 
 
• Cannot perform outside its domain. 

thg wod, jifuka$iSudfjka msg; l%shd l< 
fkdyel' 

 
• Very powerful in its niche but has no true 

understanding. 
th isÿ lrk ld ¾hh ;=<§ b;d n,j;a kuq;a 
ienE wjfndaOhla fkdue;' 
 

• All modern AI falls into this category. 
ish¨u kùk AI fuu ldKavhg wh;a fõ' 
 

Famous Examples: 
IBM Deep Blue (1997) – Defeated world chess 
champion Garry Kasparov. 
f,dal fpia Y+r .eÍ leiamfrdõ mrdch lrk ,§' 

 
IBM Watson (2011) – Beat top players in the 
quiz show Jeopardy. 
Jeopardy kï m%Yak úpdrd;aul jevigyfka 
by<u l%Svlhska mrdch lrk ,§' 

 
AlphaGo (2016) – Defeated the world 
champion in the complex board game Go. 
ixlS¾K mqjre l%Svdjla jk Go ys f,dal Y+rhd 
mrdch lrk ,§' 

 
Everyday Examples:  
 
o Apple Siri 

 

o Alexa 
 

o Google Assistant 
 

o Google Translate 
 

o Netflix recommendations 
Netflix ks¾foaYk 
 

o self-driving car systems 
iajhx Odjk fudagr r: moaO;s 
 

o ChatGPT etc. 
 
 
 
 

Artificial General Intelligence (AGI) 
lD;%su idudkH nqoaêh (AGI) 
 
• Has human-like intelligence. Flexible and 

perform adaptable problem-solving like 
humans. 
ñksidg iudk nqoaêhla we;' kuHYS,S fõ iy 
ñksiqka fuka wkqj¾;kh ù .eg¿ úi£fï 
yelshdj we;' 

 
• Can learn, understand, and apply 

knowledge across different tasks and 
domains.  
úúO ld¾hhka iy jiï yryd oekqu bf.k 
.ekSug" f;areï .ekSug iy fhoùug yelsh' 

 
• Still theoretical—research is ongoing. 

;ju;a kHdhd;aulh — m¾fhaIK isÿfjñka 
mj;S' 

 
Example: 
An AGI system could both drive a car (one field) 
and defuse a bomb (a totally different field) 
without needing to be retrained separately. 
AGI moaO;shlg fudag¾ r:hla ^tla lafIa;%hla& 
Odjkh lsÍu iy fndaïnhla ^iïmQ¾Kfhkau 
fjkia lafIa;%hla& ksIal%Sh lsÍu" fjk fjku 
kej; mqyqKq lsÍul wjYH;djlska f;drj isÿ l< 
yelsh' 

 
Artificial Super Intelligence (ASI) 
lD;%su iqmsß nqoaêh (ASI) 
 
• It is based on the idea that once a system 

reaches the level of AGI, it won’t be limited 
by human physical or biological constraints. 
fuh mokï ù we;af;a moaO;shla AGI uÜgug 
<Õd jQ miq" th ñksidf.a fN!;sl fyda Ôj 
úoHd;aul iSudjka u.ska iSud fkdjk njg 
we;s woyi u;h' 

 
• It could keep teaching itself, upgrading 

itself, and improving until it becomes far 
more intelligent than any human. 
thg ´kEu ñksfil=g jvd fndfyda nqoaêu;a 
jk f;la ;udgu b.ekaùu iy jeäÈhqKq 
lsÍu È.gu lrf.k hd yelsh' 

 
• Raises serious risks, including loss of human 

control and AI pursuing goals misaligned 
with human values. 
udkj md,kh ke;sùu iy AI úiska udkj 
jákdlï iuÕ jerÈ f,i fm<.eiS we;s 
b,lal yUd hdu we;=¿ nrm;, wjodkï u;= 
lrhs' 
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Some Hypothetical examples of Super AI 
(ASI): 
iqmsß lD;Su nqoaêh (ASI) i|yd Wml,ams; 
WodyrK lsysmhla 

 
An AI that instantly finds cures for all major 
diseases and designs new medicines in minutes. 
ish¨u m%Odk frda. i|yd laI‚lj m%;sldr fidhd 
.kakd iy ñks;a;= lsysmhlska kj T!IO ks¾udKh 
lrk lD;Su nqoaêhla' 

 
An AI that discovers new laws of physics, invents 
faster-than-light travel, and designs technology 
humans can’t even imagine. 
fN!;sl úoHdfõ kj kS;s fidhd .kakd" wdf,dalhg 
jvd jeä fõ.fhka .uka l< yels wdldr fidhd 
.kakd iy ñksiqkag is;d.; fkdyels ;dlaIKhla 
ks¾udKh lrk lD;Su nqoaêhla' 

 
A system that could govern nations, manage 
economies, and negotiate peace more 
effectively than any human leader. 
´kEu ñksia kdhlfhl=g jvd M,odhs f,i cd;Ska 
md,kh lsÍug" wd¾Ólhka l<ukdlrKh lsÍug 
iy iduh idlÉPd lsÍug yels lD;Su nqoaê 
moaO;shla' 
 
 

 

Several techniques of artificial narrow 
intelligence. 
mgq nqoaê Ys,am l%u lsysmhla' 

 
Search Techniques 
fijqï úê l%u 
 

Finding a solution by exploring possible states 
until the goal is reached. 
wjia:d úYd, ixLHdjla iys; fijqï wjldIhl 
hï b,lal.; wjia:djla fiùu ioyd Ndú;d 
lrkq ,efí' 

 
Example: Looking for the winning move in a 
board game with a human player by checking 
different possible moves. 
WodyrKhla f,i nqoaêu;a moaO;shla udkj 
l%Svlfhl= iu. lrk mqjre l%Svd ;r.hl§ 
blaukska ch.%dyS wjia:dj lrd hk wdldrh fidhd 
.ekSu oelaúh yelsh' 

 
 

Natural Language Processing (NLP) 
iajdNdúl NdId ieliSï  
 
AI that enables computers to understand, 
interpret, and generate human language. 
mß.Klj,g ñksia NdIdj f;areï .ekSug" 
w¾:l:kh lsÍug iy tAjd kej; ckkh lsÍug 
yelshdj ,nd fok lD;Su nqoaê moaO;s fõ'' 

 
Allows machines to analyze meaning, 
sentiment, and context. They are behind 
chatbots, translators, and voice assistants. 
hka;%j,g w¾:h" yeÕSï iy ikao¾Nh 
úYaf,aIKh lsÍug bv i,ika w;r tAjd 
peÜfndaÜia" mßj¾;l iy y~ iydhlhska msgqmi 
we;' 
 

Example: Google Translate converting a 
sentence from Sinhala to English. 
.+.,a mßj¾;kh u.ska jdlHhla isxy, NdIdfjka 
bx.%Sis NdIdjg mßj¾;kh lsÍu' 

 
 

Speech Recognition 
l:k y÷kd.ekSu 

 
Algorithms that can identify spoken words and 
understand short voice sentences. 
l:d lrk jpk y÷kd.ekSug iy flá Yío jdlH 
f;areï .; yels we,af.dß;u' 

 
Example: Voice assistants like Siri or Google 
Assistant converting your speech into 
text/commands. 
Siri fyda Google jeks y~ iydhlhska Tfí l:kh 
fm<$úOdk njg mßj¾;kh lrhs' 
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Computer Vision and Scene Recognition 
mß.Kl oelau iy o¾Yk y÷kd.ekSu 
 

Algorithms that interpret and understand visual 
content from images or video. 
rEm fyda ùäfhda j,ska oDYH wka;¾.;h 
w¾:l:kh lr f;areï .kakd we,af.dß;u fõ' 

 
Example: A self-driving car recognizing traffic 
lights, pedestrians, and road signs. 
WodyrKhla f,i r:jdyk ,hsÜ" mÈlhska iy 
ud¾. ix{d y÷kd .kakd iajhx-ßh mojk fudag¾ 
r:hla oelaúh yelsh' 

 
 
Genetic Algorithms 
cdkuh we,af.dß;u 

 
A type of optimization algorithm inspired 
by biological evolution.  
mßKdukh hk Ôj úoHd;aul l%shdj,sh u; 
mokï jQ m%Yia;SlrK we,af.dß;u mx;shls' 

 
Like in nature, where the fittest species survive 
and combine, these algorithms keep the best 
current solutions, combine them, and improve 
them step by step until a very good (fit) solution 
is found.  
tys§" Ôj .yKhkayS we;ehs ms<s.efkk 
Yla;sjka;hd ch .kS hk ß;Shg iudkj lsishï 
m%Yakhlg m%Yia; úiÿula ,efnk ;=re oekg we;s 
fydou úiÿu ixhqla; lrñka" mshjfrka mshjr 
jeä ÈhqKq lrñka jvd fydo úiÿï ckkh lsÍu 
isÿ flfra' 
 
 

Example: Finding the shortest route for a 
delivery truck by testing different routes step by 
step. 
mshjfrka mshjr úúO ud¾. mÍlaId lsÍfuka 
fnodyeÍfï g%la r:hla i|yd fláu ud¾.h 
fidhd .ekSu' 

 
A basic demonstration of a Genetic Algorithm. 
cdkuh we,af.dß;uhl ir, ksrEmKhla' 

Fuzzy Logic Systems 
wmeyeÈ,s ;d¾lsl moaO;s 

 
A technique that controls systems using 
language-based rules instead of strict yes/no or 
true/false logic. 
Tõ$ke; fyda i;H$wi;H f,i mj;sk oeä 
;¾lkh fjkqjg NdId mdol kS;s Ndú;d lrñka 
moaO;s md,kh lrk ;dËKhls' 

 
For example: “If the room is hot, turn the fan 
fast.” is a fuzzy rule. 
WodyrKhla f,i( ldurh zWKqiqïz kï" úÿ,s 
mxldj zfõ.fhkaz lrljkak'˜ hkak wmeyeÈ,s 
kS;Shls' 

 
Here ‘temperature’ and ‘fan speed’ are fuzzy 
variables that take fuzzy values like ‘hot’ and 
‘fast’ rather than binary values ‘true’ or ‘false’ 
fuys§" zWIaK;ajhz iy zmxldfõ fõ.hz 
wmeyeÈ,s úpHhka jk w;r" tAjdg zi;Hz" zwi;Hz 
fuka oaùuh w.hka fjkqjg zWKqiqïz" zfõ.j;az 
jeks wmeyeÈ,s w.hka ,nd.; yel' 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Neural Networks 
iakdhQl cd, 

Have been discussed in page 4. 
by; 4 msgqfõ idlÉpd lr we;' 
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Man-to-Machine & Machine-to-Machine 
Coexistence 
ñksia hka;% iyiïnkaO;dj iy hka;% hka;% 
iyiïnkaO;dj 

 
1. Man-to-Machine Coexistence 

ñksia hka;% iyiïnkaO;dj 

 
Collaboration where humans and machines 
work together, each contributing their 
strengths. 
tlsfkldf.a yelshdjka j,g wjia:dj ,nd foñka 
hka;% iy ñksiqka iyfhda.Sj lghq;= lsÍuhs' 

 
Humans bring creativity, emotions, ethics, and 
contextual judgment. 
ñksiqka ks¾udKYS,s;ajh" yeÕSï" wdpdr O¾u iy 
ikao¾NSh úksYaph imhhs' 
 

Machines provide speed, accuracy, data 
processing, and automation. 
hka;% fõ.h" ksrjoH;djh" o;a; ieliSu iy 
iajhxl%ShlrKh imhhs' 

 
The goal is not to replace humans but to 
integrate human judgment and machine 
efficiency in a way that boosts productivity, 
strengthens decision-making, and enhances 
overall quality of life. 
b,lalh jkafka ñksiqka m%;sia:dmkh lsÍu fkdj" 
M,odhs;dj by< kxjk" ;SrK .ekSu Yla;su;a 
lrk iy iuia; Ôjk ;;a;ajh jeäÈhqKq lrk 
wdldrfhka ñksia úksYaph iy hka;% 
ld¾hlaIu;dj tAldnoaO lsÍuhs' 

 
 
Examples 
 
Healthcare 
fi!LH fiajd 

 
• Da Vinci Surgical Robots 

vd úkaÑ Y,H frdfnda jre 

Surgeons control robotic arms for highly 
precise, minimally invasive surgeries. 
Y,H ffjoHjre b;d ksrjoH" wju wdl%ul 
ie;alï i|yd frdfnda w;a md,kh lr;s' 

 
• IBM Watson in Healthcare 

Doctors use Watson to analyze medical 
literature and patient data before making 
final treatment decisions. 
ffjoHjre wjidk m%;sldr ;SrK .ekSug fmr 
ffjoH úoHdj iy frda.S o;a; úYaf,aIKh 
lsÍug fjdÜika Ndú;d lr;s' 

 

Education 
wOHdmkh 
 

Students use AI tools to practice and learn at 
their own pace, while teachers use the same AI 
systems to track progress, identify gaps, and 
guide their teaching more effectively. 
isiqka ;ukaf.au fõ.fhka mqyqKq ùug iy bf.k 

.ekSug AI fuj,ï Ndú;d lrk w;r" .=rejreka 
m%.;sh ksÍlaIKh lsÍug" ysveia y÷kd .ekSug 
iy Tjqkaf.a b.ekaùu jvd;a M,odhS f,i 

fufyhùug tu AI moaO;su Ndú;d lrhs' 

 
Manufacturing & Logistics 
ksIamdokh iy iemhqï 

 
• Amazon Kiva Robots 

weuika lsjd frdfndajre 

Robots move shelves to human workers, 
who pick and pack items. 
frdfndajre rdlal f.k hkafka ñksia 
fiajlhska fj; jk w;r Tjqka whs;u 
f;dardf.k weiqreï lrhs' 

 
Transportation 
m%jdykh 

 
• Tesla Autopilot / Full Self-Driving (FSD) 

fgia,d iajhxl%Sh kshuq $ iïmQ¾K iajhx-ßh 
meoùu 

AI drives on highways, but humans 
supervise and take over in complex 
scenarios. 
AI úiska wêfõ.S ud¾.j, Odjkh lrhs" kuq;a 
ñksiqka ixlS¾K wjia:djkays§ wëlaIKh l< 
hq;= fõ' 

 
• Boeing & Airbus Autopilot Systems 

fndahsx iy thd¾nia iajhxl%Sh kshuq moaO;s 

Autopilot flies planes during most of the 
journey; human pilots handle takeoff, 
landing, and emergencies. 
.ufka jeä ld,hla ;=< iajhxl%Sh kshuq .=jka 
hdkd mshdir lrhs¦ ñksia kshuqjka úiska 
.=jka.; ùu" f.dvnEu iy yÈis wjia:d 
yiqrejhs' 

 
Workplace & Offices 
fiajd ia:dkh iy ld¾hd, 
 

AI assistants schedule meetings, summarize 
notes, or manage tasks while humans focus on 
strategy and decision-making. 
ñksiqka Wmdh ud¾. iy ;SrK .ekSu flfrys 

wjOdkh fhduq lrk w;r;=r AI iydhlhska 
/iaùï ld,igyka.; lsÍu" igyka idrdxY lsÍu 
fyda ld¾hhka l<ukdlrKh lrhs 
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2. Machine-to-Machine Coexistence. 
hka;% hka;% w;r iyiïnkaO;dj 

 
Ability of different machines, devices, or 
systems to communicate, coordinate, and work 
together without human intervention. 
ñksia ueÈy;aùulska f;drj ikaksfõokh lsÍug" 
iïnkaëlrKh lsÍug iy tlg jev lsÍug úúO 
hka;%" Wmdx. fyda moaO;sj,g we;s yelshdjhs' 

 
Machines exchange data and actions in real 
time for collaboration and efficiency. 
iyfhda.S;djh iy ld¾hlaIu;dj i|yd hka;% 
o;a; iy l%shd ;;H ld,Skj yqjudre lr .kS' 

 
It is a key part of the Internet of Things (loT). 
th i¾j øjH wka;¾cd,fha m%Odk fldgils. 
 
It enables automation, optimization, and faster 
decision-making in industries, cities, and 
homes. 
th l¾udka;" k.r iy ksjdij, 
iajhxl%ShlrKh" m%Yia;slrKh iy fõ.j;a 
;SrK .ekSug bv ,ndfohs' 

 
Examples 
 
Smart Homes & IoT 
iqyqre ksjdi iy IoT 

 
Thermostats, lights, and appliances share data 
to reduce waste and optimize energy 
consumption. 
;dm ia:dhSldrl" úÿ,s myka iy WmlrK wmøjH 
wvq lsÍug iy n,Yla;s mßfNdackh m%Yia; 
lsÍug o;a; yqjudre lr .kS' 

 
Smart fridges reorder groceries by sending 
signals directly to online delivery systems. 
iaud¾Ü YS;lrK ud¾..; fnodyeÍfï moaO;s 
fj; iDcqju ix{d heùfuka is,a,r nvq kej; 
weKjqï lrhs' 

 
Communication 
ikaksfõokh 

 
Gibberlink 
Experimental M2M communication network 
where devices autonomously send, receive, and 
relay encrypted data without human input,. 
ñksia ueÈy;aùulska f;drj Wmdx. úiska tlsfkld 
w;r iajhxl%Shj ixfla;d;aul o;a; heùu" ,nd 
.ekSu iy ßf,a lsÍu isÿ lrk m¾fhaIKd;aul 

hka;%-hka;% ^M2M& ikaksfõok cd,hls' 

 

Automation 
iajhxl%ShlrKh 

 
• Manufacturing Assembly Lines 

ksIamdok tl,ia lsÍfï moaO;s 

Robots share data to synchronize steps and 
keep workflows smooth. 
mshjr iuuqyq¾; lsÍug iy jev m%jdyhka 
iqugj ;nd .ekSug frdfndajre o;a; yqjudre 
lr .kS' 

 
Transportation 
m%jdykh 

 
• Tesla Cars  

Teslas share road and driving data across 
the fleet to improve autopilot. 
iajhxl%Sh kshuqjka jeäÈhqKq lsÍu i|yd 
fgia,d r:jdyk tlsfkld yryd ud¾. iy 
ßh meoùfï o;a; yqjudre lr .kS' 

 

Energy & Infrastructure 
n,Yla;s iy há;, myiqlï 

 
• Smart Grid Systems 

iaud¾Ü .%sâ moaO;s 

Power plants, wind turbines, and storage 
batteries automatically balance supply and 
demand. 
n,d.dr" iq<x g¾nhsk iy .nvd negß 
iajhxl%Shj iemhqu iy b,a¨u iu;=,s; lrhs' 

 
• Smart Meters 

iaud¾Ü ógr 

Home meters communicate with grid 
controllers to optimize energy distribution. 
.Dy ógr úiska n,Yla;s fnod yeÍu m%Yia; 
lsÍu i|yd cd, md,lhska iuÕ ikaksfõokh 
lrhs' 

 
Healthcare 
fi!LH fiajd 

 
Wearable Devices + Mobile Phones 
me<¢h yels Wmdx. +  cx.u ÿrl:k 

 
Smartwatches, fitness trackers, or glucose 
monitors send vitals to smartphones, which 
store the data in apps like Apple Health or 
Google Fit and allow users to share it with 
doctors or hospital systems. 
iaud¾Ü Trf,daiq" fhda.H;d g%el¾ fyda .aÆfldaia 
fudksgr iaud¾Üf*daka fj; w;HjYH f;dr;=re 
hjk w;r tuÕska wem,a fy,a;a fyda .+.,a *sÜ 
jeks fhÿïj, o;a; .nvd lr mßYS,lhskag 
ffjoHjreka fyda frday,a moaO;s iuÕ fnod 
.ekSug bv i,ihs' 
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Exploring the fundamentals and applications 
of Agent Technology 
ksfhdað; ;dlaIKfha uQ,sldx. iy fhÿï 
.fõIKh 

 
Software Agents   
uDÿldx. ksfhdað;hska 

 
A computer program designed to perform tasks 
with some degree of autonomy on behalf of a 
user or another program.  
mßYS,lfhl= fyda fjk;a jevigykla fjkqfjka 
hï m%udKhl iajdëk;ajhla iys; ld¾hhka bgq 
lsÍu i|yd ks¾udKh lr we;s mß.Kl 
jevigykls'  

 
It can act independently, perceive its 
environment, and respond to changes to 
achieve specific goals. 
thg iajdëkj l%shd l< yelsh" tys mßirh jgyd 
.; yelsh" iy ksYaÑ; b,lal imqrd .ekSu i|yd 
fjkialï j,g m%;spdr oelaúh yelsh' 

 
Agents are widely used in fields such as artificial 
intelligence, automation, computer networks 
and E – commerce. 
lD;su nqoaêh" iajhxl%ShlrKh" mß.Kl cd, iy 

E – jd‚cHh jeks lafIa;%j, fuu ksfhdað;hka 
nyq,j Ndú;d fõ' 
 
 

Examples of Software Agents 
uDÿldx. ksfhdað;hskag WodyrK 

 
• Personal Assistance Agent 

mqoa.,sl iydh ksfhdað; 

(Proactivity + Social Ability) 
^l%shdYS,S;ajh ¬ iudc yelshdj& 

 
Responds to voice commands, fetches 
information, schedules tasks, and even 
interacts with other apps or smart devices. 
y~ úOdkj,g m%;spdr olajhs" f;dr;=re ,nd 
.kS" ld¾hhka Wmf,aLk.; lrhs" iy fjk;a 
fhÿï fyda iaud¾Ü Wmdx. iuÕ mjd wka;¾ 
l%shd lrhs' 

 
They act as digital assistants, using a 
combination of technologies to understand 
a user's needs and perform actions on their 
behalf. 
Tjqka äðg,a iydhlhska f,i l%shd lrhs" 
mßYS,lfhl=f.a wjYH;d f;areï .ekSug iy 
Tjqka fjkqfjka l%shd isÿ lsÍug 
;dlaIKhkaf.a tl;=jla Ndú;d lrhs' 

Ex. 
 
o Siri 
o Google assistant 
o Alexa 
o Cortana 

 
 
 
 
 
• Recommendation Agents 

ks¾foaY ksfhdað;hska 

(Adaptability + Proactiveness) 
^wkqj¾;kh ùfï yelshdj ¬ l%shdldÍ;ajh& 
 
Recommendation agents analyze user 
preferences and behavior to proactively 
suggest items, products, content, or 
information that the user might like. 
ks¾foaY ksfhdað;hka mßYS,l ukdmhka iy 
yeisÍï úYaf,aIKh lr mßYS,lhd leu;s úh 
yels whs;u" ksIamdok" wka;¾.; fyda 
f;dr;=re l,a;shd fhdackd lrhs' 

 
They act autonomously to provide 
personalized recommendations, often 
improving over time as they learn more 
about the user. 
tAjd mqoa.,dfrdams; ks¾foaY ,nd §u i|yd 
iajdëkj l%shd lrk w;r" fndfyda úg 
mßYS,lhd .ek jeä úia;r oek .kakd úg 
ld,h;a iuÕ jeäÈhqKq fõ' 

 
Ex. 
 
o Netflix recommending movies. 

Netflix úiska Ñ;%mg ks¾foaY lsÍu. 
 

o Spotify suggesting playlists. 
Spotify úiska fhdackd lrk Odjk 

,ehsia;= . 
 

o Amazon product recommendations 
Amazon úiska ksIamdok ks¾foaY lsÍu. 
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• Game AI Agents   
l%Svd AI ksfhdað;hka 

(Reactivity + Adaptability) 
^m%;sl%shdYS,S;ajh ¬ wkqj¾;kh ùfï 
yelshdj& 

 
Software agents that control the behavior 
of non-player characters (NPCs) in video 
games like GTA, FIFA, Call of Duty. 
GTA, FIFA, Call of Duty jeks ùäfhda l%Svd j, 

l%Svlhka fkdjk pß; (NPC) yeisÍu md,kh 
lrk uDÿldx. ksfhdað;hka fõ' 

 
NPCs are made using these agents — 
whether opponents, allies, or background 
figures — they act and react intelligently 
and believably, enhancing the player’s 
experience. 
NPCs ks¾udKh lrkq ,nkafka fuu 
ksfhdað;hka Ndú;d lrñka jk w;r tAjd 
l%Svlhdf.a úreoaOjd§ka" i.hka fyda miqìï 
pß; úh yelsh — Tjqka l%shd;aul ù 
nqoaêu;aj iy úYajdiodhl f,i m%;spdr 
olajñka l%Svlhdf.a l%Svd w;aoelSï jeä ÈhqKq 
lrhs' 

 
Unlike fixed scripted behaviors, they can 
adapt dynamically to the player’s actions, 
the environment, and their own goals. 
iaÒr rpkh lrk ,o yeisÍï fuka fkdj" 
fïjdg l%Svlhdf.a l%shdjkag" mßirhg iy 
Tjqkaf.au b,lalj,g wkqj .;slj 
wkqj¾;kh úh yelsh' 

 

• Network Monitoring Agents 
cd, wëlaIK ksfhdað;hka 

(Reactivity / m%;sl%shdYS,S;ajh) 
  
They continuously monitor servers, detect 
failures or intrusions, and alert 
administrators or take automated 
corrective actions.  
tAjd wLKavj fiajdodhlhka ksÍlaIKh lsÍu" 
fodaI fyda wdl%uKhka y÷kdf.k 
mßmd,lhskag wk;=re we.ùu" ke;skï  
iajhxl%Sh ksjerÈ lsÍfï l%shdud¾. .ekSu isÿ 
lrhs' 

 
Ex.  
Nagios, SolarWinds, catchpoint, 
LogicMonitor 

 
 

Mobile Agents  
cx.u ksfhdað;hska 

 
A type of software agent that can move 
(migrate) from one computer system to 
another in a network and continue its 
execution on the new host. 
cd,hl we;s tla mß.Kl moaO;shlska ;j;a 
mß.Kl moaO;shlg f.dia ̂ ixl%uKh ù& kj 
i;aldrlfha l%shd;aul lsÍu È.gu lrf.k 
hdug yelshdj we;s uDÿldx. ksfhdað;hka 
j¾.hls' 

 
Unlike static software, mobile agents can 
pause, move to another machine, and 
resume work from there. 
iaÓ;sl uDÿldx. fuka fkdj" cx.u 
ksfhdað;hska yg Tjqkaf.a ld¾hh kj;ajd" 
fjk;a hka;%hlg f.dia" t;eka isg jev 
kej; wdrïN l< yelsh' 
 

This mobility allows them to bring 
computation closer to the data, reduce 
network load, and support distributed 
applications more efficiently. 
fuu ixp,;dj Tjqkag mß.Kkh o;a; 
fj;g /f.k hdug" cd, ;onoh wvq lsÍug 
iy úúO mß.Kl yryd úisÍ we;s fhÿï 
j,g iyh ùug jvd ld¾hlaIu f,i bv 
i,ihs'' 
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Real-World examples of Mobile Agents 
cx.u ksfhdað;hskaf.a ienE f,dal WodyrK 

 
o Travel Booking Systems 

ixpdrl fjkalrjd .ekSfï moaO;s 
 

A mobile agent visits airline, hotel, and car 
rental servers, negotiates deals, and returns 
with optimized travel packages. 
cx.u ksfhdað;fhl= .=jka fiajd" fydag,a iy 
fudag¾ r: l=,shg fok fiajdodhl fj; 
f.dia" .kqfokq idlÉPd lr" m%Yia; ixpdrl 
meflac iuÕ wdmiq meñfKa' 

 
o E-commerce 

B-jd‚cHh 
 

Agents migrate to a different vendors’ sites, 
compare product prices locally, and return 
only the summarized results. 
ksfhdað;hka úúO úl=Kqïlrejkaf.a wvú 
fj; ixl%uKh ù" foaYShj ksIamdok ñ, 
.Kka ixikaokh lr" idrdxY.; m%;sM, 
muKla ,nd fohs' 

 
 
 
 
Characteristics of Software Agents 
uDÿldx. ksfhdað;hskaf.a ,laIK 

 
Autonomy 
iajhx md,kh 
 

Agents operate without direct human 
intervention. 
ksfhdað;hska iDcq ñksia ueÈy;aùulska f;drj 
l%shd;aul fõ 

 
They can make decisions and control their own 
actions to achieve goals. 
b,lal imqrd .ekSu i|yd Tjqkag ;SrK .ekSug 
iy ;ukaf.au l%shd md,kh lsÍug yelsh' 

 
Ex. 
Robotic vacuum cleaners automatically 
navigates and cleans rooms by deciding its 
path, avoiding obstacles, and returns to the 
charging dock without human control. 
frdfnda jel=ï la,Sk¾ úiska iajhxl%Shj .uka 
lsÍfuka iy tys ud¾.h ;SrKh lsÍfuka" ndOl 
u.yer ldur msßisÿ lr" ñksia md,khlska f;drj 
kej; wdfrdamK ia:dkhg meñfKa' 
 

 
 

Proactiveness (Goal - Oriented) 
l%shdYS,s;ajh (b,lal.;) 
 
Agents don’t just react, they also take initiative 
to fulfill predefined objectives. 
ksfhdað;hska m%;spdr oelaùu muKla fkdj" fmr 
w¾: olajd we;s wruqKq bgq lr .ekSug o 
uQ,sl;ajh .kS' 

 
Ex. 
A recommendation agent actively suggests 
products before being asked.  
ks¾foaY ksfhdað;fhl= úuiSug fmr l%shdldÍj 
ksIamdok fhdackd lrhs' 

 
Reactivity 
m%;sl%shdYS,S;ajh 
 
 
 
 
 
 
 
 
 
 
Agents perceive changes in their environment 
and respond appropriately in real time. 
ksfhdað;hka ;u mßirfha isÿjk fjkialï 
jgydf.k ;;H ld,Skj iqÿiq mßÈ m%;spdr olajhs' 

 
Ex. 
NPCs respond dynamically to player actions 
and environmental changes in the game. 
NPCs úiska l%Svlhdf.a l%shdjkag iy l%Svdfõ 
mdßißl fjkialï j,g .;slj m%;spdr olajhs' 
 
Social Ability (Cooperation) 
iudc yelshdj ^iyfhda.S;djh& 
 

Agents can communicate and collaborate with 
humans or other agents. 
ksfhdað;hskag ñksiqka fyda fjk;a ksfhdað;hka 
iuÕ ikaksfõokh lsÍug iy iyfhda.fhka 
lghq;= lsÍug yelsh 

 
Ex. 
AI agents talking to each other. 
AI ksfhdað;hka tlsfkld iuÕ l;d lsÍu 
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Learning and Adaptation 
bf.kSu iy wkqj¾;kh ùu 

 
 
 
 
 
 
 
 
 
 
 
Some agents can improve their performance 
over time by learning from experience or 
feedback. 
iuyr ksfhdað;hskag w;aoelSï fyda m%;sfmdaIK 
j,ska bf.k .ekSfuka ld,h;a iuÕ Tjqkaf.a 
ld¾h idOkh jeäÈhqKq l< yelsh' 

 
Ex. 
Self-driving cars learn from traffic patterns and 
adapt their driving strategies to improve safety 
and efficiency. 
iajhxl%Sh Odjk fudag¾ r: r:jdyk rgd j,ska 
bf.k f.k wdrlaIdj iy ld¾hlaIu;dj jeä 
ÈhqKq lsÍu i|yd Tjqkaf.a ßh meoùfï Wmdh 
ud¾. wkqj¾;kh lr .kSs' 

 
Persistence (Continuity of action) 
l%shdldÍ;ajfha wLKav;dj 
 

Agents run continuously, monitoring 
environments and acting when necessary.  
ksfhdað;hka úiska mßirhka ksÍlaIKh lrñka 
iy wjYH wjia:d j,§ ld¾hhka isÿ lrñka 
wLKavj l%shd;aul fjhs' 

 
Ex. 
Antivirus agent running continuously in the 
background protecting the system. 
WodyrKh( m%;s-jhsri ldrlh miqìfï wLKavj 
l%shd;aul jk w;r moaO;sh wdrlaId lrhs' 
 

 
 
 
 
 

Classification of Software Agents 
uDÿldx. ksfhdað;hka j¾.SlrKh 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
Intelligent Agents  
nqoaêu;a ksfhdað;hka  

(Autonomy + Learning + Cooperation) 
^iajhx md,kh+ bf.kSu+ iyfhda.S;djh& 
 

This category represents agents that exhibit a 
high degree of autonomy, learning and 
cooperative abilities. 
fuu ldKavh by< uÜgfï iajdëk;ajhla" 
bf.kSfï iy iyfhda.S;d yelshdjka m%o¾Ykh 
lrk ksfhdað;hka ksfhdackh lrhsS' 

 
Intelligent agents use artificial intelligence 
techniques to learn, reason, and make decisions 
autonomously.  
nqoaêu;a ksfhdað;hka iajdëkj bf.kSug" ;¾l 
lsÍug iy ;SrK .ekSug lD;su nqoaê Ys,amSh l%u 
Ndú;d lrhs'  
 
Ex. 
 
o Tesla autopilot 
o Siri, Alexa, Google assistant 
o ChatGPT, Gemini 
o Amazon and Netflix recommendations  
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Collaborative Agents  
iyfhda.S;d ksfhdað;hka 

(Autonomy + Cooperation) 
^iajhx md,kh ¬ iyfhda.S;djh& 
 

These agents work together with other agents 
or users to achieve common goals. 
fuu ksfhdað;hka fmdÿ wruqKq idlaId;a lr .ekSu 
i|yd wfkl=;a ksfhdað;hka fyda mßYS,lhska 
iuÕ tlaj lghq;= lrhs' 

 
They communicate, share information, and 
coordinate activities to accomplish tasks that 
are too complex or large-scale for individual 
agents to handle alone. 
;ks ksfhdað;hskag ;ksju yeisrúh fkdyels ;rï 
ixlS¾K fyda úYd, mßudKfha ld¾hhka bgq lsÍu 
i|yd Tjqka tlsfkld iu. ikaksfõokh lr" 
f;dr;=re fnod .ksñka ld¾hhka iïnkaëlrKh 
lrhs' 

 
Ex. 
 
o Smart Home Systems 

iaud¾Ü ksjdi moaO;s 
 

o Industrial Robotics 
ld¾ñl frdfndajre 
 

o Search and rescue drones 
fiùï iy uqod.ekSfï fv%dak hdkd 

 
 
Interface Agents  
w;=reuqyqK;a ksfhdað;hka 

(Autonomy + Learning) 
^iajhx md,kh ¬ bf.kSu& 
 

These agents are designed to interact with 
users, often acting as personal assistants or 
managing user interfaces. 
fuu ksfhdað;hka ks¾udKh lr we;af;a 
mßYS,lhska iuÕ wka;¾ l%shd lsÍug jk w;r" 
fndfyda úg mqoa.,sl iydhlhska f,i fyda 
mßYS,l w;=reuqyqK;a l<ukdlrKh lsÍug l%shd 
lrhs' 

 
Ex. 
o Siri, Alexa, Google assistant 
o Grammarly 
o Customer support chatbots 
 

Collaborative Learning Agents 
iyfhda.S bf.kqï ksfhdað;hka 

(Cooperation + Learning) 
^iyfhda.S;djh ¬ bf.kSu& 
 

These agents work together with other agents 
or humans to support learning, share 
knowledge, and improve performance over 
time. 
fuu ksfhdað;hka bf.kSug iydh ùug" oekqu 
fnod .ekSug iy ld,h;a iuÕ ld¾h idOkh 
jeä ÈhqKq lsÍug wfkl=;a ksfhdað;hka fyda 
ñksiqka iuÕ tlaj lghq;= lrhs 
 
Ex. 
 
o Intelligent Tutoring Systems(ITS) 

nqoaêu;a b.ekaùfï moaO;s 
 

o Decision Support Agents 
;SrK iydh ksfhdað;hka 

 
Hybrid Agents  
fouqyqka ksfhdað;hka  
 

This broad category encompasses agents that 
combine two or more of the primary attributes, 
leading to various specific types like mobile 
deliberative collaborative agents or static 
reactive collaborative agents. 
fuu mq¿,a ldKavhg m%d:ñl .=Kdx. folla fyda 
jeä .Kkla tAldnoaO lrk ksfhdað;hka we;=<;a 
jk w;r" tuÕska cx.u idlÉPduh iyfhda.S;d 
ksfhdað;hka fyda iaÓ;sl m%;sl%shdYS,S iyfhda.S;d 
ksfhdað;hka jeks úúO úfYaIs; j¾. j,g u. 
mdohs' 
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Multi–Agent Systems (MAS) 
nyq-ksfhdað; moaO;s 
 

A system composed of multiple interacting 
agents. 
nyq wka;¾l%shdldÍ ksfhdað;hkaf.ka iukaú; 
moaO;shls' 

 
These agents can be software-based, robotic or 
mix of both. 
fuu ksfhdað;hka uDÿldx. mdol" frdfnda fyda 
foflysu tl;=jla úh yelsh' 

 
MAS is used to solve complex problems that are 
difficult for a single system or agent to handle 
due to scale, distribution, or diversity of tasks. 
mßudKh" jHdma;sh fyda ld¾hhkays úúO;ajh 
fya;=fjka ;ks moaO;shlg fyda ksfhdað;fhl=g 

yeisrùug wmyiq ixlS¾K .eg¿ úi£ug MAS 
Ndú;d lrhs' 

 
 
 
 
Characteristics of Multi-Agent Systems 
nyq-ksfhdað; moaO;sj, ,laIK 

 
• Autonomy  

iajhx md,kh 
 

Each agent operates independently without 
direct intervention from others, controlling 
its own actions and internal state. 
iEu ksfhdað;fhl=u wka whf.a iDcq 
ueÈy;aùulska f;drj iajdëkj l%shd;aul jk 
w;r" ;ukaf.au l%shd iy wNHka;r ;;ajh 
md,kh lrhs' 

 
Ex 
In an E-commerce system, buyer agents, 
seller agents, recommender agents, and 
payment agents all operate independently 
without human control. 
B-jd‚cH moaO;shl" .ekqïlre ksfhdað;hska" 
úl=Kqïlre ksfhdað;hska" ks¾foaY 
ksfhdað;hska iy f.ùï ksfhdað;hka hk 
ish,a,kau ñksia md,khlska f;drj iajdëkj 
l%shd;aul fõ'  

 

• Local View  
foaYSh oelau 
 

No single agent has a complete global view 
of the system. 
moaO;sh ms<sn| iïmQ¾K f.da,Sh oelaula lsisÿ 
ksfhdað;fhl=g fkdue;' 

 
Knowledge is decentralized. 
oekqu úuOH.; lr we;' 

 
Ex. 
Each agent only knows its part: seller agents 
know their stock, buyer agents know their 
needs, and payment agents know the 
transaction details. Together, they make the 
system work. 
iEu ksfhdað;fhl=u okafka Tjqkag wod< 
fldgi mu‚( úl=Kqïlrejka Tjqkaf.a 
f;d.h ms<sn| okshs" .ekqïlrejka Tjqkaf.a 
wjYH;d okshs" iy f.ùï ksfhdað;hka 
.kqfokq úia;r okshs' tlaj" Tjqka moaO;sh 
l%shd;aul lrhs' 

 
• Decentralization  

úuOH.; lsÍu 
 

There is no single point of control. 
;ks md,k ,laIHhla fkdue;' 

 
Decision-making is distributed among 
agents. 
;SrK .ekSu ksfhdað;hka w;r fnod yßkq 
,efí' 

 
Ex. 
No single agent controls everything. Buyer, 
seller, recommender, and payment systems 
each manage their own role but connect to 
complete the transaction. 
;ks ksfhdað;fhl= ish,a, md,kh fkdlrhs' 
.ekqïlre" úl=Kqïlre" ks¾foaYlre iy 
f.ùï moaO;s úiska ;ukaf.au N+ñldj 
l<ukdlrKh lrhs kuq;a .kqfokqj iïmQ¾K 
lsÍug tlsfkld iu. iïnkaO fõ' 
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• Cooperation and Competition 
iyfhda.S;djh iy ;rÕldß;ajh 
 

Agents may cooperate (work towards 
common goals) or compete (pursue 
conflicting goals).  
ksfhdað;hskag iyfhda.fhka lghq;= lsÍug 
^fmdÿ b,lal lrd jev lsÍu& fyda ;rÕ 
lsÍug yelsh ^.egqïldÍ b,lal ;nd .ekSu&'  

 
Ex. 
Cooperation 
iyfhda.S;djh 

A buyer agent, payment agent, and seller 
agent cooperate so an order can be placed, 
paid for, and shipped. 
weKjqula ,nd §ug" f.ùug iy th heùug 
yels jk mßÈ .ekqïlre ksfhdað;fhl=" 
f.ùï ksfhdað;fhl= iy úl=Kqï 
ksfhdað;fhl= iyfhda.fhka lghq;= lrhs' 

 
Competition 
;rÕldß;ajh 

Multiple seller agents might compete to 
offer the best price or fastest delivery for 
the same product, and buyer agents pick 
the best option. 
tlu ksIamdokh i|yd fyd|u ñ, fyda 
fõ.j;au fnodyeÍu ,nd §ug nyq úl=Kqï 
ksfhdað;hska ;rÕ l< yels w;r" .ekqïlre 
ksfhdað;hska fyd|u úl,amh f;dard .kshs' 

 
• Interaction / Communication 

wka;¾l%shd $ ikaksfõokh 
 

Agents interact through communication to 
coordinate, avoid conflicts, improve 
efficiency, share information or negotiate. 
iïnkaëlrKh lsÍug" .egqï j<lajd 
.ekSug" ld¾hlaIu;dj jeä ÈhqKq lsÍug" 
f;dr;=re fnod .ekSug fyda idlÉPd lsÍug 
ksfhdað;hska ikaksfõokh yryd wka;¾ l%shd 
lrhs' 

 
Ex. 
The payment agent communicates 
transaction details to confirm the order. 
f.ùï ksfhdað;hd weKjqu ;yjqre lsÍu 
i|yd .kqfokq úia;r ikaksfõokh lrhs' 

 

• Adaptability and Flexibility 
wkqj¾;kh ùfï yelshdj iy kuHYS,S nj 
 

Agents adapt to changes in the 
environment and modify their behavior 
accordingly. 
ksfhdað;hska mßirfha isÿjk fjkialï iy 
fjkiajk yeisÍï j,g wkqj wkqj¾;kh fõ' 

 
Ex. 
If a product goes out of stock, the seller 
agent instantly updates availability, and 
buyer agents adapt by showing 
alternatives. 
ksIamdokhla f;d.fhka wjika jqjfyd;a" 
úl=Kqï ksfhdað;hd laI‚lj th hdj;ald,Sk 
lrk w;r" .ekqïlre ksfhdað;hska úl,am 
NdKav fmkajhs' 

 
• Scalability  

mßudKh lsÍfï yelshdj 
 

MAS can handle large-scale problems by 
distributing work across agents. 
ksfhdað;hska w;r jev fnod yeÍfuka MAS 
yg uyd mßudK .eg¿ j,g uqyqK Èh yelsh' 

 
Ex. 
As thousands of new buyers, sellers, and 
recommender agents join the e-commerce 
platforms daily, the system scales up by 
balancing loads and distributing tasks 
across servers. 
Èkm;d oyia .Kkla kj .ekqïlrejka" 
úl=Kqïlrejka iy ks¾foaYl ksfhdað;hka B 
- jd‚cHh fõÈldj,g tlajk úg" moaO;sh 
iu;=,s; lsÍug fiajdodhlhka yryd 
ld¾hhka fnod yßhs 
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Real-World examples of Multi-Agent Systems 
nyq-ksfhdað; moaO;s i|yd ienE f,dal 
WodyrK 

 
1. Autonomous Driving Cars 

iajhxl%Sh Odjk fudag¾ r: 
 
An autonomous vehicle is made up of multiple 
sub-agents (software and hardware modules), 
each responsible for a specific function and 
working together to make the vehicle operate. 
iajhxl%Sh jdykhla Wm ksfhdað;hska lsysmhlska 
^uDÿldx. iy oDvdx. fudähq,& iukaú; jk 
w;r" tA iEu ksfhdað;fhlau ksYaÑ; ld¾hhla 
i|yd j.lsj hq;= w;r jdykh Odjkh lsÍu 
i|yd tlg tlaj l%shd lrhs' 
 

• Perception Agents  
ixcdkk ksfhdað;hka 

Cameras, LiDAR, radar, ultrasonic sensors 
each act like independent agents, 
perceiving different aspects of the 
environment.   
leurd" LiDAR, radar, w;sèjksl ixfõol hk 
iEu tllau mßirfha úúO wxY jgyd .ksñka 
iajdëk ksfhdað;hka f,i l%shd lrhs' 
 

• Localization Agents 
m%dfoaYShlrK ksfhdað;hka 
GPS + SLAM modules estimate the car’s 
position. 
GPS + SLAM fudähq, fudag¾ r:fha msysàu 
weia;fïka;= lrhs' 

 
GPS (Global Positioning System) 
GPS ^f.da,Sh ia:dk.; lsÍfï moaO;sh& 

Satellite-based navigation system that 
provides location, speed, and time 
information anywhere on Earth. 
mDÓúfha ´kEu ;ekl ia:dkh" fõ.h iy 
ld, f;dr;=re imhk pkaøsld mdol ixpd,k 
moaO;sh' 
 

SLAM (Simultaneous Localization and 
Mapping) 
SLAM (iu.dó m%dfoaYShlrKh iy 
is;shï.; lsÍu& 

Simultaneously creates a map of the 
environment and figure out where the 
object is within that map, enabling 
autonomous navigation. 
tljr mßirfha is;shula ks¾udKh lr tu 
is;shu ;=< jia;=j fld;eko hkak fidhd 
.ksñka iajhxl%Sh ixpd,kh il%Sh lrhs' 

 
 

• Planning Agents 
ie,iqï ksfhdað;hka 

Decides routes, lane changes, overtaking 
maneuvers. 
ud¾." ux;Sre fjkia lsÍï" wNsnjd hdfï 
Wmudre ;SrKh lrhs' 

 
• Control Agents  

md,k ksfhdað;hska 

Throttle, braking, and steering controllers 
that execute actions. 
l%shdjka l%shd;aul lrk Throttle" ;sßx. iy 
iqlaldkï md,lhka 

 
• Safety/Emeregncy Agents  

wdrlaIl$yÈis wjia:d ksfhdað;hka  

Collision avoidance, emergency braking 
systems. 
.egqï je,elaùï iy yÈis ;sßx. moaO;s' 

 
Each of these modules are autonomous but 
must communicate and coordinate with each 
other to achieve the shared goal of safe driving. 
fuu iEu fudähq,hlau iajhxl%Sh kuq;a wdrlaIs; 
ßh meoùfï b,lalh imqrd .ekSu i|yd tlsfkld 
iuÕ ikaksfõokh lr iïnkaëlrKh l< hq;=h' 
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2. Smart Home Systems 
iaud¾Ü ksjdi moaO;s 

 
  
 
 
 
 
 
 
 
 
 
A smart home system can be interpreted as a 
multi-agent system because it consists of 
multiple autonomous agents (devices) that 
work together to manage the home efficiently. 
ksji ld¾hlaIuj l<ukdlrKh lsÍu i|yd 
tlaj l%shd lrk nyq iajhxl%Sh ksfhdað;hka 
^Wmdx.& j,ska iukaú; jk neúka iqyqre ksfjia 
moaO;shla nyq-ksfhdað; moaO;shla f,i w¾: 
oelaúh yelsh' 
 

• Lighting agents  
wdf,dallrK ksfhdað;hka 

Control lights based on occupancy or time 
of day. 
Ndú;h fyda ojfia fõ,dj u; mokïj 
wdf,dalh md,kh lrhs' 

 
• Thermostat agents  

;dm ia:dhS ksfhdað;hka  

Manage heating and cooling based on user 
preferences and weather. 
mßYS,l ukdmhka iy ld,.=Kh u; mokïj 
WKqiqu iy isis,kh l<ukdlrKh lrhs' 

 
• Security agents  

wdrlaIl ksfhdað;hka  

Monitor doors, windows, and cameras for 
intrusions. 
wkjirfhka we;=¿ùu je<elaùu i|yd 
fodrj,a" cfk,a iy leurd ksÍlaIKh lrhs' 

 
• Appliance agents  

WmlrK ksfhdað;hka  

Control devices like washing machines or 
ovens, sometimes optimizing energy use. 
frÈ fidaok hka;% fyda W÷ka jeks Wmdx. 
md,kh lrhs" iuyr úg n,Yla;s Ndú;h o 
m%Yia; lrhs' 
 
 

 

3. Game NPCs 
mß.Kl l%Svdj, isák NPCs 

 

Multiple NPCs (each an agent) interact with 
each other and the player to create complex, 
dynamic gameplay. 
NPCs lsysm fofkla ^iEu flfkl=u 
ksfhdað;fhls& ixlS¾K" .;sl l%Svdjla ks¾udKh 
lsÍu i|yd Tjqka tlsfkld iy l%Svlhd iuÕ 
wka;¾ l%shd lrhs' 

 
Agents are the components or modules within 
the NPC that make decisions, perceive the 
environment, and act.  
ksfhdað;hka hkq NPCs ;=< we;s ;SrK .kakd" 
mßirh jgyd .kakd iy l%shd lrk ixrpl fyda 
fudähq, fõ' 

 
• Perception Agents 

ixcdkk ksfhdað;hka 
 

Observes the environment. 
mßirh ksÍlaIKh lrhs. 
 
Ex. 
o Seeing the player enter the room. 

l%Svlhd ldurhg we;=¿ jk wdldrh 
oelSu' 

o Detecting sound (footsteps, gunfire). 
Yíoh y÷kd .ekSu ^wä myr" fjä 
;eîï&' 

o Noticing health or resource changes. 
fi!LH fyda iïm;a fjkialï ksÍlaIKh 
lsÍu' 

 
 
• Action/Execution Agents  

l%shdud¾.$l%shd;aul lsÍfï ksfhdað;hka 
 

Carries out the decisions in the game world. 
l%Svd f,dalfha ;SrK l%shd;aul lrhs' 
 

Ex. 
 
o Moving to a location  

ia:dkhlg hdu. 
o Attacking a player or another NPC 

l%Svlfhl=g fyda fjk;a NPC tllg myr 

§u. 
o Interacting with objects (opening 

doors, picking up items). 
jia;+ka iuÕ wka;¾ l%shd lsÍu ^fodrj,a 
újD; lsÍu" whs;u ,nd .ekSu&' 
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Decision/Reasoning Agent 
;SrK$;¾l lsÍfï ksfhdað;hd 
 

Decides what action to take based on goals and 
perception. 
b,lal iy ixcdkkh u; mokïj .; hq;= 
l%shdud¾.h ;SrKh lrhs' 

 
Ex. 
 

o Choosing to attack, flee, or hide. 
myr §ug" m,d hdug fyda ieÕùug f;dard 
.ekSu' 

 
o Selecting which quest to give a player. 

l%Svlfhl=g ,nd Èh hq;= .fõIKh f;dard 
.ekSu' 

 
o Deciding patrol paths for guards. 

wdrlaIlhska i|yd uqr ixpdr 
ud¾. ;SrKh lsÍu' 
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Beyond Von-Neumann Computers 
fjdka-kshquka mß.Klj,ska Tíng 

 
The von Neumann architecture is the base 
model for today’s computers. 
j¾;udk mß.Kl i|yd uQ,Sl wdlD;sh fjdka 
kshquka ks¾ñ;sh fõ' 

 
It uses a single memory for both instructions 
and data, which made design and 
programming simpler. 
tu.ska Wmfoia iy o;a; hk folgu ;ks 
u;lhla Ndú;d lrk w;r tA yryd 
ie,iqïlrKh iy l%uf,aLkh ir, úh' 

 
 
 
 
 
 
 
 
 
 
 
 
 
Limits of von Neumann model 
fjdka kshquka wdlD;sfha iSudjka 

 
The growing demand for computing has 
pushed the von Neumann model to its limits. 
mß.KllrKh i|yd jk fõ.fhka by< hk 
b,a¨u fjdka kshquka wdlD;sh tys iSudjkag ,.d 
lr we;' 

 
Modern workloads such as AI, big data, and 
scientific simulations require massive 
processing power, parallel execution, and 
energy efficiency, which this traditional 
architecture cannot provide. 
lD;Su nqoaêh" uyd o;a; iy úoHd;aul iudlrK 
jeks kùk ld¾hhka ioyd fuu idïm%odhsl 
wdlD;shg iemhsh fkdyels m%udKfha oejeka; 
ieliqï n,hla" iudka;r ieliqï iy n,Yla;s 
ld¾hlaIu;djla wjYH fõ' 

 
 

Moore’s Law 
Moore’s f.a kS;sh 

 
* Microprocessor power doubled every 18 
months as more transistors were packed onto 
chips. 
Ñmaia u; jeä jeäfhka g%dkaisiagr weiqreï 
lrk neúka laIqø ilik j, n,h iEu udi 18 
lg jrla fo.=K fõ' 

 
 
 
 
 
 
 
 
 
 
 
 
 

This trend is slowing because of physical limits 
like heat generation, energy consumption, and 
size restrictions. 
;dm W;amdokh" n,Yla;s mßfNdackh iy 
m%udKfha iSudjka jeks fN!;sl iSudjka ksid fuu 
m%jK;djh ukao.dó fjñka mj;S' 

 
Cooling & Energy Costs 
isis,kh iy n,Yla;s msßjeh 

 
• Chips get very hot as more transistors are 

packed in. 
jeä g%dkaisiagr m%udKhla weiqreï lrk úg 
Ñm b;d WKqiqï fõ' 
 

• Cooling needs like fans, liquid cooling, and 
immersion add extra cost and power use. 
isis,k mxld" øj isis,kh iy .s,aùu jeks 
isis,k wjYH;d u.ska wu;r msßjehla iy 
n, Ndú;hla tla lrhs' 
 

• Heat reduces chip speed, efficiency, and 
lifespan. 
;dmh u.ska Ñmfha fõ.h" ld¾hlaIu;dj iy 
wdhq ld,h wvq lrhs' 

 
Need for alternatives 
úl,am i|yd wjYH;djh 
 

These challenges led researchers to explore 
new computing models that go beyond the von 
Neumann architecture. 
fuu wNsfhda. m¾fhaIlhka yg fjdka kshquka 
wdlD;sfhka Tíng hk kj mß.Kl wdlD;s 
.fõIKh lsÍug fya;= úh' 
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Quantum Computing  
lafjdkagï mß.Kkh 

 
Quantum computing uses quantum physics to 
process information. 
lafjdkagï mß.Kkh f;dr;=re ieliSu i|yd 
lafjdkagï fN!;sl úoHdj Ndú;d lrhs' 

 
 
 
 
 
 
 
 
 
 
 
 
 
Unlike classical computers (binary 0/1), 
Quantum computers use qubits, which can 
exist in multiple states simultaneously. 
iïNdjH mß.Kl ^oaúuh 0$1& fuka fkdj" 
lafjdkagï mß.Kl tljr nyq ;;ajj, mej;sh 
yels lshqìÜ Ndú;d lrhs' 
 

 
 
 
 
 
 
 
 
 
 
 
 
This allows exponentially faster computation 
than traditional von Neumann computers. 
fuh idïm%odhsl fjdka kshquka mß.Klj,g jvd 
wê fõ.S .Kkh lsÍug bv i,ihs' 

 
Overcomes limitations of modern 
microprocessors. 
kùk laIqø ilikhkaf.a iSudjka blaujd hhs' 

 

Applications 
fhÿï 
 

• Cryptography 
.=ma; fla;k úoHdj 
 

• Optimization 
m%Yia;slrKh 

 

• Traffic, supply chain, portfolio management 
.ukd.ukh" iemhqï oduh" l<U 
l<ukdlrKh 

 

• Drug discovery 

T!IO fidhd .ekSu: 
 

• Molecular simulations 
wKql iudlrK 

 

• Faster model training in AI & ML 

AI yd ML fõ.j;a wdlD;s mqyqKqj 
 
Examples 
 
IBM Eagle: 
Runs general-purpose quantum programs 
faster than normal computers. 
idudkH mß.Klj,g jvd fõ.fhka idudkH 
ld¾h lafjdkagï jevigyka l%shd;aul lrhs' 

 
IBM Osprey 
Handles medium-scale quantum experiments 
efficiently. 
uOHu mßudK lafjdkagï w;ayod ne,Sï 
ld¾hlaIuj yiqrejhs' 
 

Google Sycamore 
Solved a problem in 200 seconds that would 
take a normal supercomputer 10,000 years.  
idudkH iqmsß mß.Klhlg jir 10"000la  muK 
.;úh yels .eg¨jla ;;amr 200lska úiÈh 
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Nature-Inspired Computing 
m%lD;s wkqfm%aß; mß.Kl 

 
Refers to a set of computing techniques that are 
modeled after processes found in nature.  
iajNdjO¾ufha olakg ,efnk l%shdj,Ska wkqj 
wdlD;s.; lrk ,o mß.Kl Ys,amSh l%u 
iuQyhls' 

 
Researchers observe natural phenomena — 
such as the behavior of biological systems, 
animal colonies, or bird flocks — and develop 
algorithms that mimic these patterns to solve 
complex computational problems. 
m¾fhaIlhka iajNdúl ixisoaê ksÍlaIKh lrñka 
Ôj úoHd;aul moaO;s" i;aj ckmo fyda mlaIs rxpq 
j, yeisÍu jeks rgd wkqlrKh lrñka ixlS¾K 
mß.Kl .eg¿ úi£u i|yd we,af.dß;u 
ixj¾Okh lrhs' 

 
These techniques are used to design systems 
that can adapt, learn, and optimize in a way 
similar to natural organisms.  
fuu Ys,amSh l%u iajdNdúl Ôùka fukau" 
wkqj¾;kh ùug" bf.k .ekSug iy jeä ÈhqKq 
ùug yels moaO;s ks¾udKh lsÍug Ndú;d lrhs' 

 
Key Nature-Inspired Techniques 
jeo.;a m%lD;s wkqfm%aß; Ys,amSh l%u 

 
• Swarm Intelligence  

iuQy nqoaêh 

 
AI technique based on collective behavior 
of swarms like ants, bees, and bird flocks. 
l=yqUqjka" ó ueiaika iy mlaIs rxpq jeks iuQy 

j, iduQysl yeisÍu u; mokï jQ AI 
;dlaIKhls' 

 
 
 
 
 
 
 
 
 

Each agent follows simple local rules, but 
together they form near-optimal solutions 
(e.g., bees collectively selecting a hive). 
iEu ksfhdað;fhlau ir, ia:dkSh kS;S ^thg 
muKla wod, jk kS;s& wkq.ukh lrhs" kuq;a 
tlg tlajQ miq Tjqka úiska wdikak jYfhka 
m%Yia; úi÷ï idohs ^WodyrKhla f,i ó 
ueiaika iduQyslj johla f;dard .ekSu 
ie,lsh yelsh&' 

Optimal route planning, simulating crowd 
movement, and team building can be 
considered as examples for Swarm 
Intelligence systems. 
m%Yia: ud¾. ie,iqï lsÍu" iuQy p,kh 
wkqlrKh lsÍu iy lKavdhï ks¾udKh jeks 
oE iuQy nqoaêh mokï jQ moaO;s ioyd 
WodyrK f,i .; yelsh' 

 

 
• Membrane Computing  

mg, wd.Kkh 
 

Builds computing models inspired by the 
structure and function of living cells. 
Ôj ffi,j, jHqyh iy l%shdldß;ajh u.ska 
wdNdIh ,enQ mß.Kl wdlD;s f.dvkÕhs' 

 
Based on how cells are organized into 
tissues, organs (like the brain), and colonies 
such as bacteria. 
mgl j,g" wNHka;r wjhj ^fud<h jeks& 
j,g iy nelaàßhd jeks ckmoj,g ffi, 
ixúOdkh ù we;s wdldrh u; mokï ù we;' 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Used to study parallel computing and 
biological information processing. 
iudka;r mß.KllrKh iy Ôj úoHd;aul 
f;dr;=re ieliSu wOHhkh lsÍug Ndú;d 
lrhs' 
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SIMULATION OF A COMPUTATIONAL IMMUNE SYSTEM 
(lD;su m%;sYla;slrK moaO;shl wkqlrKh) 

• Intelligent Communication Systems & 
Protocols 
nqoaêu;a ikaksfõok moaO;s iy kshudj,s 

 
Designed by observing how natural 
processes (like the spread of epidemics) 
occur in populations. 
ck.ykhla ;=< iajdNdúl l%shdj,Ska 
^jix.; me;sÍu jeks& isÿjk wdldrh 
ksÍlaIKh lsÍfuka ks¾udKh lr we;' 

 
These models are used to create faster, 
more reliable, and efficient communication 
systems and data protocols. 
fuu wdlD;s fõ.j;a" jvd úYajdiodhl iy 
ld¾hlaIu ikaksfõok moaO;s iy o;a; 
kshudj,s ks¾udKh lsÍug Ndú;d lrhs' 

 
 
• Sensor Networks  

ixfõol cd,hka 
 

Inspired by human sensory organs that 
detect and process signals from the 
environment. 
mßirfhka ,efnk ix{d y÷kdf.k 
ieliSug ,la l< yels ñksia ixfõol wjhj 
j,ska wdNdIh ,eî we;' 

 
Used to design interconnected sensors that 
monitor surroundings, collect data, and 
react intelligently — similar to how eyes, 
ears, and skin work together. 
weia" lka iy iu tlaj l%shd lrk wdldrh yd 
iudkju jgmsgdj ksÍlaIKh lrk" o;a; 
/ia lrk iy nqoaêu;aj m%;sl%shd lrk wka;¾ 
iïnkaê; ixfõol ks¾udKh lsÍug Ndú;d 
lrhs' 

 
 

• Learning Classifier Systems 
bf.kqï j¾.SlrK moaO;s 
 

Inspired by human cognition and learning 
processes. 
udkj ixcdkkh iy bf.kqï l%shdj,Skaf.ka 
wdNdIh ,nd f.k we;' 

 
Combine machine learning and 
evolutionary algorithms to classify data, 
adapt from feedback, and improve 
decision-making over time. 
o;a; j¾.SlrKh lsÍug" m%;sfmdaIK u.ska 
wkqj¾;kh ùug iy ld,h;a iuÕ ;SrK 
.ekSfï yelshdjka jeä ÈhqKq lsÍug hka;% 
bf.kSu iy mßKdóh we,af.dß;u 
tAldnoaOj Ndú;d lrhs' 

 
 

• Artificial Immune Systems 
lD;su m%;sYla;slrK moaO;s 

 
Modeled after the biological immune 
system that detects and eliminates harmful 
elements in the body. 
YÍrfha mj;sk ydkslr uQ,øjHhka 
y÷kdf.k bj;a lrkq ,nk Ôj úoHd;aul 
m%;sYla;slrK moaO;shg wkqj ks¾udKh lr 
we;' 

 
Used in computing to detect anomalies, 
prevent security threats, and adaptively 
respond to new types of attacks or system 
changes. 
úIu;d y÷kd .ekSug" wdrlaIl ;¾ck 
je<elaùug iy kj wdldrfha m%ydr fyda 
moaO;s fjkialï j,g wkqj¾;kh ùug 
mß.KllrKfha§ Ndú;d fõ' 
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