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begin
open:= [Start]; %initialize

closed:= []; AV :ﬁ [PXY Lf“ VJ\ MY‘ ‘:‘“.S‘ 4:“4)19‘
while open # [] do %$states remaining dcgla
begin 6)liaJl

remove the leftmost state from open, - A———

call it X;

if X=goal then return the path from Start to X
else begin

generate children of X;
for each child of X do
case
the child is not on open or closed
begin
assign the child a heuristic wvalue
add the child to open
end;
the child is already on open
if the child was reached by a shorter path then give the state on open the shorter path
the child is already on closed
if the child was reached by a shorter path then
begin
remove the child from closed;
add the child to open
end;
end; %case
put x on closed;

reorder states on open by heuristic merit (best leftmost)
end;

return FAIL %open is empty

end.
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:\‘V (a) The initial state

ﬂj'-%ﬂ-]l (b) After expanding Arad

LT

30 3=140s253 HT=118+329 H9=T5+374

ic) After expanding Sibin

H9=T5+374

HT=118+329

G6=280+366 4]15=230+1T76 6T 1=201+380 413=T20193

(d) After expanding Kimnicu Vilcea

CSibiu > imisoars Cerind 2

HT=115+329 H9=T5+374

G =200+366 415=230+176 6T 1=201+380

CCmiovad CPitesti D Sibiu

S26=3606+160 417=31T7+100 553=300+253




PA (e) After expanding Fagaras C Arad D

A= I C Sibiu Timisoars) CZaind
' HM7=118+329 $49=75+374
646=280+366 671=291+380
CSibiu D BucharesD CCraiova D DCPitesti D C Sibiu_D
591=338+253 450=450+0 526=366+160 417=317+100 553=300+253
() After expanding Pitesti CAnd D
C_Sibiu_D Qimisoary) CZerind 3
447=118+329 H19=T75+374
646=280+366 671=291+380
CSibiu > BucharsD Pitssti > (CSibiu_
501=338+253 450=450+0 526=366+160 553=300+253

418=418+0 615=455+160 607=414+193

Stages in an A* search for Bucharest. Nodes are labeled with f = g + h.
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Put the start node s in Open

If open is empty exit with failure

. Remove node from open and place in Closed a node n for which f£(n) is minimum

If n is a goal node exit with the solution obtained by tracing back pointers from n to s
. Expand n generation all of its successors

o WPNhhR

for each successor n’ of n:
a. Compute g’ (n’);
Compute f’ (n’)=g’ (n’)+h’ (n’)
a. If n’ is already on Open or Closed and g’ (n’')<g(n’) let g(n’)=g’ (n’)let £(n’')=£f’' (n’)
redirect the pointer from n’ to n and if n’ is on Closed move it to Open
b. If n’is neither on Open nor on Closed let f(n’)=f’ (n’) attach a pointer from n’ to n and
place n’ on open
1. Go to 2
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fln)=9+2=11
glnj=2+5+2
hin)=2

f(n)=9 +3=12 fin}=12
gln) = 2424243
h{n}=3

fln)=2+5 =7 fin) =247 =9
gln}=2 glnj=2
hin}=5 hin)=7

fin)=4+4=8
gln}=242
h{n}=2

finj=11+0
finj=11 gln)=2454242
h{n}=0

fin)=6+4=10
gln}=2+2+2
h{nj=4

bl IS Baa) i) =5 gl
A el A (e

: U;U-‘z

Sl gl Je AT dua))les b
baie g S o2 doladl saze o lale
1o Al
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(Dhagl gl poene) 2+ 5+2+2 =11 2 aillysefgt so Juadl laa & Jally
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fin)=2¢2=4

gn)=2
h{n)=2

fn)=5+3 =8

g(n)=5
h(n)=3

fln)ea+1=5  fln)=6+5=11 flny=11 M=l fn)=545+0
gni=+2  glnj=2es Ol Y EEEE .
hinj=1 h{n)=5 Tl G e 1 ¢ s il i) 4 Y

fld) =24243+5=12>f{d)=11

aalS o G Tl S Gl Laa)yleall aiaagl @M1 s b g Jall Jaadl WSy dall 8 55 Y Dl sakal il wls ded of SSAL sl

2+4+2=8adsadg s LadV dall law 5+ 5 =10 & (Gokll <Dy oyl L 240

(Cangll Jyemgll s uil) 2K Lddal) LS olati o] o) Jaill s algia¥) of s Admissibility el dals ¢y
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