
Articial Intelligene Stte -space sench i

A Problem Con be de Hned tomally by s

Components i

Iibal slate,Actienls), Result(s,),hoal test,

Path Cost hunctn

*Seareh strategies

•Completeness D etermines if the serch tehniqve

guarmtees finding a scludicn if

one eists uithm He Seorch

Space.

opimally - Determines wheatey the secrrth

techniqve Con fnd the besto
optimal sol" omerg

aJl Possible

Solutions,

•Seorch without Infer matin

Knolledg
about thesotm.

.Time Consvmirg

• Mere Complexity (Time /sPace)

Exa- DFS, BFS -UCS e.

*Informed seonching
•Seehwith Informatine
USe

nowtedge to findsteps to Solutrn

Qlck Soluton,

.legs Conplexity.

Eku- A*, Heuishe DFS, Best ststarth

k BES (Breth hst search) -
•ninfarmedd seoreh tecniqve

.FIFo( oueve)



-� Level oreler Trqversal

� shallowegt Nude

� Complete

� opimal

� Time -Complexihy- o()
b- brmdng factex

d- depth of shalowegt ede
Choal Node.

� Space -Complexity – o(), I+ Stureg

all the medes at each

level im He search tree in

memy
� PFS -

ninfomed Search techange� stack ds based.

� aetting deepest mest Node. Then

Backtck

� q�b�df e��
� Implemerd by using Prienty frert

Compte-yes(if senrth Space isfnite)

opimal

Time Complexihy-o(S)

� Space Compleity o()
*Bi-directional seorchs

� Two Simu!temenve seorch orom am inital

mode to Ghoal and badKwad rem

goal to irihal ,stopping hen two
meeh

� Complete - yes in BFs,No tn DFs

� opfimad -
� Time-omplexity - o()
�Space -Complexity- o()

Therahive deepenng seorehi

� depth Umited seareh

� der depth &- o to o

Teg <DEPTHLimikd_Serehl

Problem, dept
� Inlomplete

� Not optimal

� Time Compleasity - o(B
Tm- Mnmm deptch of searchhre

� space Complexity- o(bmy

k Deapth Umited senth- (Ucs)

� Extension of BFS

-� It Caloulate Cost to reach each Node

amd tike Lores Cast past Phe

then rehan resut

Time -Complexity

o(B4)

� Space -omplexiy

o(bd)

� oveyhead |1/

ophmal - yes,if sep Cut 2

1

A



BES :ABG
PFS ABA BA R.

IDS (A),(ABG)

� Conplekes- No (get stvek in Lcops)

No

o(6)

*Jnfosmed seoeh Techniqves i

Best Rst seoch:

> use an Eralvation hnchon tn) f

node (n).

Always chose themode from drige

bthat has Lowegt f valve

heuriste fmcton

h(m)= Lowest Cost fom noden to

goal state.

-� Combines the advenages of both Ucs

md Chreedy Best -Ast seorch.

g(n) hln)

Jin) 8(n) + htn)

10

f()=g(6)+h(6)- J6

ft)-gc) +hl)=(4

fid) =gd)+hld)

34

A � 39

-�31

34

16

F�
fte)

Cost. 3+1+2+5

Straight Lne disl.� Compleke:
yes, i seoch space is fite and the

hei stic tn is admissible.

w24 B-3) � opimal:
Jes, if hn) is ad misible mal Consistoct

� TC Ex poneniad (worst Ceae)

� sc Neeps dl nodes in he memmg,



-� hon)is adriscilleif or ereny nuden,

+(undertshmat)

1shere h(r)is the treCut to

reach he goal ctade fromn.

� 1f htn)is odrisaie, A* ueing

TREE- SEARCH iS opimal.

hen) is Consicted if

hn) <= c(n,a,)+h(n)

-�Ereng Conszterd heváche is adso

adrússise.

Grraph seach isophmal.

F-Sore

frd te f-scue.

S2:- St Thrregd

s get the Ct imt as a trresdd

tart

S3t- épund the Cusrert Nede to He

childen Grd ind fsure

Prne that rcde and sire it In He

-� Boy Bome sul-opimal goal shate G, ,
n he on unerpunded shate Sueh thut n

is an opornal put, to the uchrnes fudet- Updute he Treshdd

Inernuny Ethciet



* Weighded A* -

·Pieritizes speod over optinality .

f w=1 �We get stmdord A

fW1� aster but less optimal.

ikely Creedy

Best fist seavch.

8- PuxIe probiem -

3 2
4

hytn Number of misplace iles

total mamhattn disteme

*Depth Fst Brmch ond Bomd

Branch- mechanisim to Aenevade bronehes

when seodhng the solustion Space.

Bound - mechenism to generade a bomd

So too mmy bomches Con be

tesminated.

5

ha(nl 1+1+0 +2+2+ 1+0+2=9

,tm) htn) for all m (bo th

Admssib)

-then ha domindes hy.

C h, is beter tr seath.
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H
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der A B HG �

for A FG �

bmd

beund =4
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d

Hill

gheedy loeal seorch

Agothm

)strt utth an intal state (ramdom oY

Prede fined))Loop Unil a stopfirg Conditon is met :

l a) Ealvete eurent state
usng)henerde the neightbng stedes o f

the cumert state.

) Select the begt neighbring stak wth

the highest
h(m).

Seleckd neighboy is betey than the

Crrent stade , more to it

e) if no beHey neigh bor exists,eminte

the Agotthm.

3)Retn the nal stade as the Scchtien,

-global max

shwttey
Loeal max

O-Natev

Problems-
i)Local maxima

statespe

Ridgeg eswt in a Segvene ot lotal

maximathat is very dittict te toy

&ecdy Algo t auigodt.



(W) PlateaU -
This is a flat loca maxima rom uich

phil eit exists, ra shddey

srm ishich
progres

is pos�ibe.

* Random Restort il Climbin -

To qveid local opima, yov Con perferm

mutple uns of the algoithm som
diffrent Tmdom intial states.

• Tabuseareh i

� To prevent the algithm
Grom

geting

shrek in a Joopar Yevisiting states

a ist of previausty visited staes

Con be mardaimed (Taby lis.

Add most ecent state to qveve; rop

oldest

.Local Bem searchi

� To ackle plateay md lolal optina,this

Vaiaten of hil) clirbig Keeps track of

K states Tathey tham st one

� It begins with K Tmdomy geneated

stedes- A+ Eeh Step, aJl the Succesioys

of al K states regenerated, my
Gne iS a Aodl,it hats. elses

Seiet the begt K SUOesisfrun

the Camplete ist crd repeact

*Hil cdimbing with Random walki

� Inhis, utth some Pro bability P, the

algoi thn chooses a mdom move insteod

of the best move.

Algothin

1) Sta Strrt with an Iritid state s.

2) Repeat undil a stoppirg Conditim is met:

a)Generate the neighbors of cument state s)with probabili ty P

-Pick a Tondom meighboy and move toit.:

)otheywise

- Pick the best neighbey based on

Eyalvaton tn and mveto H.

d) If NO move is possible (plateau), terminek.

3)Retn Hhe fnal state as the solti on.

*Hill climbirg ith both i

At Each step do one of the three

•Crreedy meve

• Ramdan walk

•Ramdom Restart

* Simylated Amealing i

Annealingis the process in ustieh physical

Substomnces as metal e melted Gnd then

guadogadvaly
Ccoled Uni solid stateis

reached.

� Probability tthat the metal telljmp to a

high eneg Aevelis given by

Pe
tmcton SImulATED_ANNEALING (Probem, shedvte):

Crent <- itial _state

for t=1 to do?unt
T Shedute (t)

feT= o) then rehnCmat

mext <- Tandamly seleced meighbrr

AE ALVE (hext)– VALVE(Cunen)

if AE o then:

Cunet< next

else:

(AE/)
lwith pob e mve toeeat

+ NghT : probabiliy of ocal bad' mave is heighkey

� Lowt: mve isloeY,

TU Algothm tms Bonge



*Abstrucion of Real bielogi cad Eolchon,

Solve Complex probems (iKe Np-Hod)

focus on opimixaien

Populations of possible soluhos fo a

gi ven Problem�

Entode

thenohype henohype

decode

INtal Populetton

Caleulate Fitness

Selectn

Coss -oey

mutaion

t fo
No yeg opimal

Citeria Sclution

Produee the mext generatin of states

by "simulated evohutie.

Rondorm Sele ctien

Crossover

* fos e qveen pro bien

Atnessfoi- No of Nen -cdtatung
Pars ot qveens

fer- (247485s2)

24

|2444 8s52 247 52411|

32752411| 23 32748ss2

24415124| 20 oti244L5213

32548'213 11 32543 124

CoSsovey

3274 8152

244 2411
lhubvel244 1541 7

32252124
mutien

� Global semeh Capability

Hndtes loge spaee efticienty

Resistant to local opima

No Ghveramtee of opimal scuten

Reapire Corehd ponerTing
n�fficiert fer Simple probicm



* optimuoton
of ontinuos

Fmctors:

(a)Discrefixani

• Convert Continvovs
Valves into dsrete

Cnes nd apply hil elimbrg.

Not vey Efficiert

(b)Gradiert Destent Algerthn

It is a finst -order optimixoton Ago

fer minimixng (ontinvovs fmciensby

teratively moung in tte directen of

Steepest descent

- Algonthn

Let +(x,,%,---,N)

)(omputethegrodient of each Veriabe

It ponts 'm He divecton of the

steepestincreage
of the hmctiene

G) update Each Voia ble

Adyersoal seh or gme - tree
Secnch IS

a techrige tor anayzing
Gm adverscrial

gcme in order to ty to detemine
who Con

in the gome
d what movee He playcrs

shld make m order to uin

•states-bord Coniguatns

Initial steute - he board posiion nd bhich

playex will move.

•Svecessor
tn

retm list of (move,Stae)pais,
each

indicating alegal
move ond the yesultiv

state

Tesminalstate
test

determines hen the Aame is cYer.

utility mctien

giveg a nmeic Valve im teminal state.

(e-g-� -,o,t1 fer loss „He,win)

OPPement's move

(w) Repe Until Convengene

(w) if he Chone m foo is Snalles Hhan E

then stop.

(V) Retn ,

� istooSmll -� Converges Souty

t) ís tuo lone � overshat the minimm

� hs Algo tmoves in the direcHon of Hhe

s�eepest decrese.

Genesate New Position

home yes
OveY

No

Generate Successors

Evaluate successoS

move to Highest-Valved Successor

NO Ghome

ovey

yes



*mii -max

• Tuo playex
maximiag

player (mAX) md

mimù mìxing Playey (mIN)

• mAX ies to maxmNze the SCore.

mIN ties to mnimize mAls Scre

gome is epresentd as a tee,l
o Nodes geme stetesy e

Edges
Possible moves

Leaf Nodes -ome outComes (uin/toss

max

min

max
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