U1 )53,95 @b &

S P0 (gD

“‘é)““ Db — sals] LSL“9><, s 1pgd L o i o
A* s absls

A* s dadls Byne 350

Cal ol Cuglel ol osliul bl a4y B pas slas AT 5 m
A* s dadls 3500 slaig,

(Iterative Deepening A* - IDA*) A* 6)1)5‘3 odS B (S 97>
me)w 5l eslatwl b L;)l)SS oS Baes (S5 s ®
(Simplified Memory bounded A* - SMA*) A* dgiore dladls b o ool (s gociwe

25l 4zl Cbllas 3gn g0 Alabls im0 by 4S5 ol 4y ababls o3ll tals ®

Kaveh Ahmadi Artificial Intelligence - Informed search algorithms 2




A" (5555 008 Gres (Sooxius

19,185 008 Bros I ookl AT 5L 3yg0 abadls zalS gl oly o5 ool ®
sl (BLEST g2 g o dino
2935 oo 03lizl F-COST 639050 5l dos 03gae s> & IDA* cooiinn > ®
el F(GH) anja 4l cons o wdlitl 390 iy o
23l F(N) S F-COSt a8 w9 o0 030> Loy (slao )3 asd IS5 o )

gt s anl ]38l b gociwe @i 8l (55) 4l opl )3 B 6,5 a5 00

Kaveh Ahmadi Artificial Intelligence - Informed search algorithms 3

AT 6))S5 0138 Bres (sopins
SIS 5 (BB e 1 g ol camlio (gl yo (sladiyja b slaaline el 4l IDAT =
LS o olinl e )5 5l (5 cao
Al Aoyt 93y (sblje 1B Canl AT 5 (6)],S5 08 ree (st oS 5 IDAT
(43l 268 CF 5l sl T-COSt 3) conl JolS g gy ™
A” 039050 55 05l oL by, (STl bl f-COSt sluws 4y Siww loj Sy ™
S o Jos
S o oo os ggminn Wilo Loyl Lad (Suomy ™
@095 oo (5,155 dabls ,> ol T-lIMIL ) 268 LT F(N) &8 Sl 0,5 baid dls o y2 y> aSG) bl

(sl eolaiol b &) ol O(bd) oS (St Joo aladls  Suuomy a5l Ly e
Conl [ Klos 4y i 5208 & 45 ol O(DF/S) il oy 5y y

Kaveh Ahmadi Artificial Intelligence - Informed search algorithms 4




A" (5555 008 Gres (Sooxius

f-cost =400 Jo

Kaveh Ahmadi Artificial Intelligence - Informed search algorithms 5
A* | 5 onisS i -

) )51’ A& (S 97>

f-cost =400 Jo!
449

Kaveh Ahmadi Artificial Intelligence - Informed search algorithms 6




A" (5555 008 Gres (Sooxius

f-cost =400 Jo

@ 393 447 449

Kaveh Ahmadi Artificial Intelligence - Informed search algorithms 7

A" £S5 008 res (g9

f-cost =400 Jo!

449

640 415 671 413

Kaveh Ahmadi Artificial Intelligence - Informed search algorithms 8




A" )5 0018 Gaes (gorius

f-cost =400 Jo

@ 393 447 449

640 415 671 413

Kaveh Ahmadi Artificial Intelligence - Informed search algorithms 9

A" £S5 008 res (g9

f-cost =500 09> s

Kaveh Ahmadi Artificial Intelligence - Informed search algorithms 10




A" (5555 008 Gres (Sooxius

f-cost = 500 09>

449

Kaveh Ahmadi Artificial Intelligence - Informed search algorithms 11

A" £S5 008 res (g9

f-cost =500 09> s

449

640 415 671 413

Kaveh Ahmadi Artificial Intelligence - Informed search algorithms 12




A" (5555 008 Gres (Sooxius

f-cost = 500 09>

449

640 415 671 413

Kaveh Ahmadi Artificial Intelligence - Informed search algorithms 13

A" £S5 008 res (g9

f-cost =500 09> s

449

640 415

Kaveh Ahmadi Artificial Intelligence - Informed search algorithms 14




A" )5 0018 Gaes (gorius

f-cost = 500 09>

449
640 415
526 417 553
Kaveh Ahmadi Artificial Intelligence - Informed search algorithms 15

A" £S5 008 res (g9

f-cost =500 09> s

449

591 450 526 417 553

Kaveh Ahmadi Artificial Intelligence - Informed search algorithms 16




A" )5 0018 Gaes (gorius

f-cost = 500 09>

449
640
591 450 526 417 553
Kaveh Ahmadi Artificial Intelligence - Informed search algorithms 17

A" £S5 008 res (g9

f-cost =500 09> s

s> 3 Cimisoara D> 47 zemid D 449

640 415 41
Cpesti_
591 450 526 41Y 553
Ccraiova > Rimrico
418 615 607

Kaveh Ahmadi Artificial Intelligence - Informed search algorithms 18




A" )5 0018 Gaes (gorius

f-cost = 500 09>

Crarages > R rimrico

640 418 41
Cpiesii_
591 450 526 41Y 553
418 615 607
Kaveh Ahmadi Artificial Intelligence - Informed search algorithms 19

A" £S5 008 res (g9

f-cost =500 09> s

CRimnico >
640 415 41
Cpesti_
591 450 526 41Y 553
Goal!
418 615 607

d2g bls o o] sl )l 0 4S5 Aladls 3 |y oS By oy 5 i Cul AT len
JESTL sl Cojo S ol dline o sl 20 b )l i 2l loj dash

Kaveh Ahmadi Artificial Intelligence - Informed search algorithms 20




IDA* oYl

axlgo 15559 s, S L o] 45 a8 5,56,95 saiiig b dliume dilon  Jluo > @
S o S 3 1y Lo o a5 31,55 it

snlgd ity 3o Ly S5 3l sl it s ol GLE 4 layjs goi doyn @

A3l LS 500 a8 w8 WS 1) altie & Wl oo ) 5 A3

Kaveh Ahmadi Artificial Intelligence - Informed search algorithms 21

(RBFS) (2355L cpyte Jgl (oo

ol AT g, 53 aladls 5l odlazul Lials (gly (6,505 a3, ™
Bk a4 Lsly 4ol gls 4 ol (ES5L dos (695 g Cone and o] Jl3 Lo @

dgime xb 0)S a1 3l jae op e TlIMIL (L g)leSS L 1) cussly

D3)5 o 1 (IRl e 4y CiS 5L g jui ke cpl Jl o)l> 0)5 &S Fhge

ool ey i auie cp o bl ls 0,5 F-liMit Cée 4 eS8 s g0 o,
&S e

Kaveh Ahmadi Artificial Intelligence - Informed search algorithms 22




(RBFS) (555L cpyee Jgl (oo

o 03> LS (gyl> 6,5 o VU, iS5L Jlesl,d ja ol -limit g =

wlwom obb]a.qul.a:o)fﬁb )‘ uif—llmltd‘fﬁuﬁ A u.»Lo)l.’o)f).a:

Kaveh Ahmadi Artificial Intelligence - Informed search algorithms 23

(RBFS) (2355L cpyte Jgl (oo

Kaveh Ahmadi Artificial Intelligence - Informed search algorithms 24




(RBFS) (555L cpyte Jgl (oo

449

Kaveh Ahmadi Artificial Intelligence - Informed search algorithms 25

(RBFS) (2355L cpyte Jgl (oo

ol Ao (glao)S x> )d 1SSl pee (o a2

447
449

640 415 671 413

Kaveh Ahmadi Artificial Intelligence - Informed search algorithms 26




(RBFS) L2a55b cpyiae Jol somines

449

640 415

oS ) (0ol yee ik
AﬂfLsoo)§$51) ol gy

Kaveh Ahmadi Artificial Intelligence - Informed search algorithms 27

(RBFS) a5k oy Jl oo

449

640 415

)]A.S.A )l (.)9.‘»@ ubb)‘ Jau.u LSI)'f LY L5°)§) d)l.'? o)f
bt | 05 ) ol 33550 o (F10) o2 0,50
NNCA RPN

Kaveh Ahmadi Artificial Intelligence - Informed search algorithms 28




(RBFS) L2a55b oy yiae Jol somines

449
640 415 671 a7
awles ¥V RIMNICo Cbesl b T oy i wodverd
oS 50 033 0)5 Ly f Oleie a1y Hlade cpl g
Kaveh Ahmadi Artificial Intelligence - Informed search algorithms 29

(RBFS) a5k oy Jl oo

449

591 450

Kaveh Ahmadi Artificial Intelligence - Informed search algorithms 30




(RBFS) (555L cpyee Jgl (oo

449

640 450 671

Kaveh Ahmadi Artificial Intelligence - Informed search algorithms 31

(RBFS) (555L cpyite Jgl (9o

449

Kaveh Ahmadi Artificial Intelligence - Informed search algorithms 32




(RBFS) (555L cpyee Jgl (oo

449

640 450

418 615

Kaveh Ahmadi Artificial Intelligence - Informed search algorithms 33

(RBFS) (555L cpyite Jgl (9o

449

640 450

Goal!

418 615

Kaveh Ahmadi Artificial Intelligence - Informed search algorithms 34




RBFS .,

function RECURSIVE-BEST-FIRST-SEARCH( problem) returns a solution, or failure
return RBFS(problem, MAKE-NODE(problem INITIAL-STATE), co)

function RBFS( problem, node, f_limit) returns a solution, or failure and a new f-cost limit
if problem.GOAL-TEST(node.STATE) then return SOLUTION(node)
successors «— [ |
for each action in problem . ACTIONS(node.STATE) do
add CHILD-NODE( problem, node, action) mto successors
if successors 1s empty then return fatlure, co
for each s in successors do /* update f with value from previous search, if any */
s.f «—max(s.g + s.h, node.f))
loop do
best «— the lowest f-value node 1n successors
if best.f > f_limit then return failure, best. f
alternative « the second-lowest f-value among successors
result, best. f «— RBFS(problem, best, min( f_limat, alternative))
if result = failure then return result
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RBFS 2,5

= [nitial State: A}::%ZZ’; =
= RBFS(A, )

= Best: S3g3, Alt: Tyy;

= Recurse:RBFS(S,447)
" Best: Ryq3, Alt: Fyqc

= Recurse:RBFS(R,415)
= Best: P,y;,exeeds f — limit(415)
= Return(failure,417)

= Unwind to RBFS(S,447)

= Update best leaf value (417) to forgotten subtree at R
= PBest: F415,Alt: R417

= Recurse:RBFS(F,417)
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SMA™ (sgotue 52,55

function SMA*(problem) returns a solution sequence
inputs: problem, a problem
local variables: Queue, a queue of nodes ordered by f-cost

Quene +— MAKE-QUEUE({ MAKE-NODE(INITIAL-STATE[problem])))
loop do
if Queue is empty then return failure
h + deepest least-f-cost node in Queue
if GOAL-TEST(#n) then return success
§ ¢+ NEXT-SUCCESSOR(n)
if 5 is not a goal and is at maximum depth then
f(5) + o0
else
f(s) + Max(fin), g(s)+h{s))
if all of #’s successors have been generated then
update n's f-cost and those of its ancestors if necessary
if SUCCESsSORS(#) all in memory then remove r from Queue
if memory is full then
delete shallowest, highest-f-cost node in Quene
remove it from its parent’s successor list
insert its parent on Quene if necessary
insert s on Queue
end
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