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| Explain the structure of a,n. In%eliig_g;% Agent ,

| using sensors and performs _actions using__ actuators.

An Infelli'genf Agenjr s, a .sgsjcem that observes its envivonment

Structure :
I s M Agenf R i
Envivonment — Sensors )| Actuators | Envivonment
| (Agenf Prosmm)
1. Sensors : Collect information from the environment. il
______ Example : Camera , microphone , temperature sensor. s

‘3. Agent Function : Maps percepts to appropriate actions. A

54. Actuators 2 Perform acfrons in_the enwronmenf___ 18 =
Example : Motor , speaker, robotic arm. 2 2l

‘5.Em_'jronmeni_. The world in which the aqen'}: opem{es e TRy

| : _driving car uses cameras and sensors to observe
 Example : A self dri ing

voads , processes the information , and controls steering ,

brakes and accelevator. _ L T

[Note © An Ttelligent Agent continuously interacks with bhe

EHVITOY}J’Y)EYT}: 'H"JTOLLS}] 5ensors a.ﬂd G.C{'LLQ.%OTS 'L'O G.CI'HE.VG !'&‘5

800. H’I GL m‘hona waﬂ
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| Expiam Sample Reflex Aqeni: ancl Model Ba.sed Aqenf

1. _Snmele Reflex A%;en'b :
| * A Simple Reflex _Agg_n_’c__&e_legi:;_anrﬁ_oLat.ion_b_gﬁgd only on the

___ cuvrent percept.

Curvent Percept
v

| Norking_ i

Current Pevcept — Condition —> Action

. * It uses condition-action rules. =1/
| * Example : Tf temperoture is high = Turn ON fan. Condiicn) S
- A,d\.fa.n‘kq__se - = || Limif&fl‘ons e o—— = - l -
_* Simple to design. __» Cannot vemember past events. i I8
. Fas{_response. w.1 * Works pporl_b' in p_ﬂ-ffiaug_ -
s __L_EO:S_S__ to _Imf)lemen{'. : observable environments.
| 2. Model - Ba.sed _Agent : b L IR el h
Lo » A Model-Based Age.nf: maintains .an _internal model/state of _ the . =
environment . . A 1 il = 4 '
¢« Tt considers : IR T S
- 1. Curvent Percep‘l: a A P
2. Previous information
. = - |
| 3. Cuwrrent interal state
| 4 How the environment changes A
. Examﬁle : A sohok Teme.mbews the location o*F obsfa.cles even whe.n ] n
i = they are temporarily outside its camera view. - |
Mg Advanfaﬂe.: Works better in Pm'{taﬂﬂ observable enwmnmenfs —j__
Q.3 I Define Artificial In{elllsence and expiam nEs app :ca.{lons .
| e Definition : Avtificial Intelligence (AI) is o branch of com]ou.fer .
| science that develops systems capable of performing tasks that &
I nm‘maﬂa 'rec"ui-re human In-l:eﬂiﬂence‘ ___J__
S These tasks include : i ?}_
I 4 Le,a,rnins 4. Decision ma.kfns L
I 2. Rea.sonins 5. Under.si*a.ndins la.nﬂunﬂe m_}_

3. Problem sa!lvfng

. 6. Recosnizfns ima.ses
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Exp ain_any three types of InJcell:qenJc Aqenjcs.

i Slmple Reflex Aqen’c

. | e Acts a,ccordmg to the current Pe.rcep‘f: SimPle Reflex Aseni:
. _using condition -action rules. ————
|l * Does not store any past information.

i f__ExamEIe :  Automatic door. l

2 | Condition-Action Rules
a Jl 2. Model - Based Agenf:_ : B l

. Jl ¢ Maintains an internal model /state of B i
.. i ~ the environment.

i i ¢ Considers current percept, previous

E I information and how environment _c.ha.nses.

. | Examgle :  Robot no_vigcﬂ:ion sﬂsfem. i
_ JOUrnaY 3 Goal Based  Agent : 101NN gineering yofengineerir
L e Chooses actions that help achieve a SPecijcfc Soal.

N Tt searches for o sequence of actions to reach the goal.

- | Example : GPS findins a route to a destination.

] Q.5 | What is an Intelligent Agenf? Explain_with an example. -

e An In{euigenf Agen{ is an enﬁ{:ﬂ that Pe-rceives its environment

through sensors and acts upon that environment through actuators.

e Basic structure of an In{:gll[gen?:_ .Age;n{; :

Actuators

Environment

Envivonment > Sensors > AgenJc >
L (Pmsmm)

A
Examgte o Vacuum Cleaner Asen‘f:

Detect dirt and location.
Decides whether

Motor and cleaning mechanism .
Environment : Rooms / floor.

If the sensor detects dirt,

—> Sensors :
— Asen‘k

— Actuators
o

—

'!:O C.,.Eﬂ.ﬂ or move.

the a.senf: Pe.rFowns the action Clean.
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- Q.3 | Define Artificial Intelligence and explain its applications.
H A % Def:mhon . ) - __‘___ . .
j | Astificial Intelli igence (AI) is a branch of compad:er science
J = __j%___fhﬂ-f develops systems capable _of performing tasks that
|| nommally vequire human intelligence. o B R
;- |l ® Tasks _Per)comed_bg_ AL T -
- s Lea.mipj .- . | 4. Decision making
: B! . Reﬂ-‘soning | 5. Understanding lanquage
_ ]I 3 Prob lem solvmg D G Be_cqgm_z:_r_vg images e T
B 1| App[rco.flons Cfioa il i DN N e -
: | 1. Healthcare : Dlse.a.se. P'nzdchlon medfca.l cliagnosfs and
L ~ medical image analysis .
' 2. Education : Personalized leammg and intell :Senf fufo'rmg .sgsfems
,*'_______ _Ba.n_kmg_ Fraud, - detection  iand, icredit assessment. .,
il 4. Transportation : Self- driving vehicles and traffic prediction.
1|l 5. Robotics : Industrial and service wbots.
Ti 6. Entertainment : Recommendation sbrsf:ems e . e
1' S M__ C‘mp momfcrrmg and disease de?:ec%:oz L N
| 8. Customer Service : AL chatbots and virtual assistants.
Q.4 | Explo,m 'H'ae founda}::ons of Arh)clcral In'f:eulqence
2 1 1. Philosophy :- Provides concepts of reasoning, knowledge a.:nd log:c
| 2. Mathematics : Provides probability, staistics , logic and algorithms.
'j 3. Economics : Heips in decisfon—making and uﬁlh’:g H"W’H' _
.“ 4. Neuroscience : Provides knowledge about the human brain and
H neural networks.
i; 5. Psachologg i Helps understand leamfng , perception and human behavior.
B [‘ 6. Comfam‘:er Engineerinj :  Prevides hardware and caum’:a'HOnai
I systems required for AIL.
,JI 7. Control Theory : Helps systems make decisions and achieve

desired states .

L 8. Lanquﬁcs Helps AL understand and 3enem4:e human langu,age_
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Whoi is an In%elhgenf Aqenf ? Explam with an example.
e An Infelhgenf Ageni: is _an en{:ri:g that perceives its

__envivonment through sensors and acts upon that environment

_through _actuators .

_ Basic Structure :

Envivonment Sensors —| Agenf: Actuators Environment | |
(Program)

Example. Vacuum Cleaner Aqenf B = == 5

bt _S_enso@ . Detect dirt and lcc.a:éron S - sSge = W

“ ﬂ&m_f : Decides whether to clean or move. "
| ® Actuators  : Motor and cleaning mechonism.
: e Environment : Rooms / Floor. - o a8 |
e M& s If the sensor detects''dirt 'H':e agenf Perfmm Thed.II -

action Clean.

E)iﬁl.aln 'H"le -founda:[:rons O]C AT{:I)CICIG.I. Iﬂ*ﬁutqence

4. Philosophy : Provides concepts of Teasoning , knowledgc cmcl iog:c .
2. Mothemotics : Provides probability , statistics, logic and algorithms.

3. Ecomomics : Helps in decision-making and utility theory.

| 4. Neuroscience : Provides knowled.ge about the human brain and =
.  neural networks.

o8 Psgchologg : He.LFs unders'!:a.nd lea,mmg Pe.me:oi:ron cz.nci

human behavior.

6. Computer Engineeri ng : Prevides ha.rdware and com’om':ai::onal
' ) systems required for AL.
7. Control Theory : Helps systems make decisions and achieve
desired states.

8. Lir-:g.u.istics : Helps AL undersfomai and genemfe. human langua.ge

Note : These foundations together help in building intelligent systems

that can think, leorm and act like humans.
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Whaﬂ: is _an_Intelligent Aqem’: 9 Explmn w:H') an example. (contd.)

 Vacuum Cleaner Aggn’c — Working :

__® The sensors detect the current location and whether dirt is present.

e The Gﬂenf_ _processes this information.
If dirt is Presen'): —  the age.n‘f: Pe.rfm‘ms Clean .
| @ If no é__f!_‘f:__ s Presenf —  the aaerﬂ: move._s___f_o another Loca.ffon._

o This continues until the entire environment is clean.

_Diagram : e S o =
| Environment | Sensors Agen'f: T Aiuat:m — | Environment
| (Rooms / Floor) [ (Dekect dirt, || (Decide. Clean ] C([e:n ’ (Glear
in
_ location) or Move) M‘edmnisqn) - Rooms )
Explain" the ' fotindations 'of Y Artificial | Tntelligence oUrmeyolengineering. i
AL is based on ideas ond concepts from several fields. )
The main foundations are : R
1. Philosophy  : Provides concepts of reasoning , knowledge logic _and

mi:euzgence, : = ey =

2. Mai:hemai:lcs i Provides probability , statistics , logic and _algorithms

.  for solv?ng problem.s.
3. Economics ~ : Helps in decision-making , m‘:fiffg Haeorg and

. _ } resource mana.geme.nf. _ i

4. Neuroscience  : Studies the human brain and fnspfres fechnalpgfes !
such as neural networks .

2. PS&choloa& : Helps understand leaming perception , memory and
human behavior.

6. Computer Engineering : Provides hardware , software and computational

' g il systems recluired for AL.
F. Control Theory : Helps systems make decisions and achieve

desired states .
Helps AL understand , Senemfe and process

8. Lingu.isffcs

humaon lansuage .
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1. Goal-Based Agent :
RN __&__G_OQL_L_“__Bﬂéed,_ﬁgenﬁ_ chooses actions a.ccordrgg LG goal.
_actions that reaches the desired

o Tt does Plcmnmg and search 'Eo a.ch:eve H'ne qoal

Explain Goal - Based and Utility - Based Aqents.

e Tt searches for a _sequence. of

Sooi state.

° ExumEle i ANGHES sgs'f:em finds a route from Pune to Mumbai.

Wcrrkfgi o '
Current State J Search / Planning Goal State | —
(Where we are) (Find sequence of actions) | (Destination) |l

2l U'E;L:'I:q Based Aqeniz

e A Uf:ln':g Based Agenf chooses an cx.d:zon ba.sed on H’le wl::h{'g /va.lue 2 |

of npessiblen outcomes.

It tries to select the ad::on Hfmi: Prov:des 'H-ze. h:ghe.sf utili %3
Tt is useful when there are wmultiple possible solutions .

|
|
B
|
|

* Example : A self-driving car may choose a route consideﬁng :
. ~* Time o Traffic o Fuel consumption
. D:aw’:o.nce * Safety * Comfort
Difference :
Goal -Based Agent Utility - Based Agenf
Focus Focuses on a.c.hiew'ng a soa.l. Focuses on the best outcome.
Goal Goal is usmllg Outcomes can have

achieved / not achieved .

different values.

Approach

Finds any one Pai:h
that achieves the goaf..

Finds the Paﬂﬂ with
the highesﬁ u{":'liﬁs.

When used less suitable when Better when mulfiple.
mu.H:iPle solutions exist. choices exist.
Exa.mple GPS 535‘l:em max:hing Self -dﬂ'vfng cor choosfng

a destination.

the best route.
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Q.8 | Explain the PEAS framework with an example.
3 e PEAS stands for :
1 P - Performance Measure ,  E - Environment , A- Actuators, S - Sensors
‘\. e Tt is used to specffg the task environment of an fn'!:eufﬂ'en‘f: agen’b.
f o Tt helps in des?gning effective agenfs by deﬁn?ng what the aﬁenf
3 should do, where it opemﬁes , what actions it can Perform and
1 what information it ge.f:s.
i Example : Self-Driving Car
1 i P - Performance Measure E - Environment A - Actuators S - Sensors
|| * Safety of passengers | o Roads and highwags | o Steering s Camera
; and others o Other vehicles o Accelerotor « GPS
3 [| ® Reach destination in | e Pedestrians o Brake e Radar
i minimum time o Traffic signals e Gear system » LiDAR
o Fuel eﬁcfc:'enca e Road signs e Indicator/ Lights o Speedometer
|| ® Comfort of ride * Weather conditions e Hom ® Ultrasonic sensors
i || ® Follow traffic rules
: i
1QuGn ey Writenoershort note jonirthe o futuyescofii AT . ) g g

e AT will have a major l'mPoucf: on our lives in the comr'ng years..
e It will become more inéellfseni:, safe and widely used.
e Some fmporfcm’i: de.velopmenfs in the future are :
1. Healthcare : AI will hel}: in eom’.y disease detection , Personaln'zed
treatment and dmg d.:'scovery .
2. TmnsFori:ai:ion :  Autonomous vehicles and smart traffic sysfe.ms
will become common.
3. Education : Personalized lea.m:'ng and Fnéelligenf 'Eufarfng sb-si:ems
will improve education .
4. Robots : Robots will Perfm'm da.ngemus, bcm'ng and rePeiIfive tasks .
5. Assistant AT assistants will understand natural languaﬂe better
and help n dou'f.b( tasks .
6. Research & Science : Al will hefp in ci_fscoveﬂ'ng new wmedicines ,
materials and fechnaiogfe;s.
F. Generative AL : Tt will create content like text, Fmaﬁes , music and
videos more a.ccumfeig.
8. Ethics & Sc:,fe%g :  Issues like privacy , secu.rr'fg, fairmess and Job loss
will  become Fmponl:o.nf and need proper attention .

Conclusion : AL has Srea{: Pc":em‘:fal to improve human life, but it should be
developeal and used Tesponsiblg with proper rules and ethics.
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| 010 | Exploin the types of AL. il
1 [ 4. Nosow AT (Meode prpyo:
: * This type of AL is designed to perform o specific task.
o It conmot Pe‘tjcor'm tasks outside its limited domain. 5
] _+ Example : Voice ossistonts like Siri, Alea. y
' | 2. General AL (Strong AL): - -
* This type of AL can understand , leam and apply knqugl_edg_e
across a. wide range of tasks like humans.
e It can PETJCOHT? any intellectual task that o human can do.
L I o ExamFle : Self ~dﬂ'w'n3 car with human-like undersi:amdfng :
| 3. 5@&1’ AL ¢ )
L o This is o theoretical form of AL that is far more intelligent
1 than humans.
| o Ti can solve complex problems beyond human abiliky.
‘ I o It does not exist yet and is only o future conicept .
?Q.ii | Explain Machine Leaming.
B e Machine Learning (ML) is a branch of AL N
| o Tt ollows computers to lewrn from dota and improve their performance
E_ without ber'ng expifcfﬂa Fmgmmmed
| e ML uses algorifhms and statistical models to ide,n{;fg% Fa.&ems
r in data.
i o It is widelg used in spam detection , recommendation sgsﬁems ’
: Fmo.ge recogm'w':r'on ety
: Q.12 Write a short note on Deep Leamfng.

@ Deep Learning (DL) is a subset of Machine Lea,mfng.
o It uses Argfﬁcfai Neural Netwerks with mu&fple hidden laﬁe:m

to leam from large amounts of data.
o It is inspired by the structure and function of the human brain.

e DL s used in Image TEcagnf'Efon , voice reoognff:fon . sal;c—dﬁw'ng cars ,

natural la.nguage P::z?cessfng , etc.

Note : AI is o broad field. ML and DL are its important subsets
that help n bw'bifng fnéeﬂ.fgen% 5551’:21775.
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Whai: is Problem Solving in AI ? Expla.m the steps.
e Problem Solvmg is the process of fi ndmg a sequence ogc a.cw’::ons
~ that leads from the initial ctate to the 30::.1 state .
A2 AL agen{:s use sea:mh rl:ecf'rmciues to Jcmd opfrmai or be.si' solu{::cms
e It is one of the most :mpan':am': areas in AL.
51‘:&195 in Problem Solvin:cr{ ; _
1. Define the Problem : Understand the problem and define initial
state and goa.l state .
2. Formulate the Problem : Represent the problem in a way that I
can be solved by an Al agem’:,
.3. Search for Solution : Use suitable search 5£Tu.1':eg:'es to exle-e

Fossfble solutions .
4. Evaluate Solutions :  Check the solution for correctness and

eﬁ?cfenca :
5. Implement Solution : APPLU the solution and reach the goal state.

Explain Search Algerithms _in AlL.

o Search algorithms are used to find a sequence of actions that
leads from initial state to goal state.

o They explore different paths in the search space to Find the

| best solution .

Types of Search Algorithms :

ALqurif:hm Description Example
1. Breadth First Search | Explores oll nodes of the 1 Fiding dhe shortest path i
CUTTEYXY mwln .
(BFS) i naii: a'.ep'H'l J an unwe;ghéed HT"'PL‘-

42. DBPH‘! Fm;f: SEG-TC}T Exlpbms g T s Eo£5ible Sof,w’n& maze Froble,ms

3. Unif Cost Search Ex anci.s H’le node with Pndmg least cost Paﬂ: in
: ucs f:hf lowest th cost. weiqhted h.
( ) P* i =P
4 Gresdy Besk Fist | Erponds e e D Roude firding i GPS.
o :’;I q-oa.l
AR 5 h Com}?m:e,s OLC‘{'U?J— cost andl Path finding in maps and
R el

Note : Choice of search a,lgan'{‘hm dapends on the Pmbﬂem i—baPe )
cost , and required eﬁcfcr'encg.
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EXPLCLI?‘? &PPL! CG.'&IOHS

of AL in different (Celds.

AI 1S useci m mana Jc'elck {.'o ma.ke, work easrer, ﬁ;e‘y.{:—er and mm-"e._ _a.ca.:,mfe. e

_50me. :mpm‘ﬁ:nf (=4 lrca:):rons are .

Field Applr'cwf:z'ans of AL
ey I o AL helps in disease Fredic%ian, dr'agnosfs and treatment.
e Used in mobotic surgery and dn;ﬁr cifsaove‘r(r.j.
Edlicotion ° In'&eufgenf: iuio-n'ng sgsfems , online }.eming Piafﬁm-rns.

Heips in student Felfcvrma.nce anaiﬁsr'.s.

Tmnsporhz{ lon ®

Sel‘f-dﬁw'ng cars , 'E‘.m.ﬁ?c Fredfcb'on and Toute oPHszaiFon.
AL helps in vehicle sa._)ceftq and maintenance .

chkfns & Finance s

Froud detection , risk ossessment ond credit scon'ng.
Chatbots for customer 5u_pPoH:.

Entertainment £

Movie recommendations | gamfng AL , virtual assistants.
Used in animation and special effects.

Aa_r; citlie @ CmF monfi:m-:'ng . disease detection and gr'eici Pmd.ici‘:fon :
o Helps 1 1ine sméart) gimigationo) end farming:
Indusb‘g e Robotics for automation, ciualiﬁg control and maintenance .

Predictive maintenance reduces downtime.

What are the limitations of AL?

o AT sasi:ems lack commeon sense and real undema':anah'ng.
° 71‘1&3 cannot think or behave like humans.

. Hzgh cost of deve.lcf:;me.nf: and maintenance .

* AL depends on data ; wrong data gives wrong results .
e AL may r'ePEa.ce. some  human J'obs.

e Jt raises anacg and se,curH:g concerns .

e AL 5Hs{em5 are not 1007 accurate.

[ Lack of
Cormmon Sense k|

—

Hfgh Cost <

De on

Date. Queali 3:3 -

Note: AL is a

Summrg Diagm.m : Mo.g Replace ‘
Limitations of AL Human Jobs
Lfmﬂ:oﬁons Pﬂ'vacg and
OJC AI g Securiig Tssues

[ Not 1007 ]

Accurate

tool , but it should be used wisely ond

e{:}zicallg for the be.nefh': of humans.
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Q.47

Expla.m the components of an AL system.

e —

Q.18

1. Sensors (Input)

4. Decision Ma..‘cing Unit

Kottt \Bhse

S Pmcessfng Unit

EXO.J’H,D:'.& :

An AI Sgs‘i:e.m 15 marie U.P UJC 'bl"le ﬁzloWIng mﬁ-!n COmFon&n‘!ZS
Senscrs collect data from the environment.

Camera. | Mfcmf;hone. ) Empa‘rai'um sensor.

Tt stores knowledge , facts , rules and

infermation about the world.

The AI algorffhm processes the fnPu.f data

and uses knowledge to make decisions.

It decides the

best action to achieve the

30::.}. based on the chessfng.

still in research and fhem-&.

5. Actuators (Om':f}uf) Actuators Perﬁ:rm the action in the
environment: . Example. i Moter, SFeaker ; .D;'sPlaa.

6. Feedbock LOOP The cm':Puf: action c}:ange.s the environment
and new data is a.ga,in sensed . This helps
the fsystem to . improve  its Pe-q%nmmce

Sensors Pmcess:'ng Decision Maj\cfng Actuators

(Input) Unit Unit | (Output)

A \
Knowledge Base
Differentiate between Narrow AL, General AL and Super AIL.
Feature Narrow AL (Weak AI) General AL (Strong AI) Super AL
G AT designed to perform AL thoat can understand, | AL that is for more
Defirition - ecfffc {:askfm learn and aﬂolf knawlfdge méeﬂ,ggn{: than humans
P i il skl in_every way.
imited to one task. Human level intelligen ond human mntells .
ope - bt e sied L By g
Voice istants , s Not available yet. Net oavailable yet,
Exarpies e i only o Cdhe Donitart
systems .

C on 1fic Can leamn thin Learns and 1mproves
Learning ﬁ’:’s Hoide |l Bler Do K
Existence Exists fz:»daﬁ Does not exist Hef. Does not exist &e{:,
Na":'e: Nm"mw AI 15 u.sed n dmﬂg izfe Geneml AI cma! SuPe.r AI are




