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Procedure depth-first search;

Begin
Open:= [start |;
Close:=1[1;
While open #[] do
Begin
Remove leftmost state from open, call is X;
If X is a goal then return ( success)
Else begin
Generate children of X;
Put X on closed,;
Eliminate children of X on open or closed;
Put remaining children on right end of open
End
End,;
return (failure)
end.
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1- Open= [A]; closed=[ ]

2- Open= [B,C]; closed=[A]

3- Open=[D,E,C]; closed=[A,B]
4- Open= [E,C]; closed=[A,B,D]



5- Open= [H,C]; closed=[A,B,D,E]
6- Open=[1,C]; closed=[A,B,D,E,H]
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Procedure breath-first search;

Begin
Open:= [start ];
Close:=1[1;
While open #[] do
Begin
Remove leftmost state from open, call is X;
If X is a goal then return ( success)
Else begin
Generate children of X;
Put X on closed,;
Eliminate children of X on open or closed;
Put remaining children on right end of open
End
End;
return (failure)
end.
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1- Open= [A]; closed=[ ]

2- Open= [B,C]; closed=[A ]

3- Open= [C,D,E]; closed=[A,B]

4- Open= [D,E,F,G]; closed=[A,B,C]

5- Open=[H,F,G]; closed=[A,B,C,D]

6- Open= [F,G,H]; closed=[A,B,C,D,E]
7- Open= [G,H]; closed=[A,B,C,D,E,F]
8- Open= [H]; closed=[A,B,C,D,E,F,G]
9- Open= [l]; closed=[A,B,C,D,E,F,G,H]
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1- Generate the first proposed solution in the same way as would be done
in the generate-and-test procedure. See if it is a solution. If so, quit.

Else continue.
2-From this solution apply some number of applicable rules to generate a
new set of proposed solutions.
3- From each element of the set do the following:-

a- send it to the test function , if it is a solution , quit.

b- if not, see if it is the closes to a solution of any of elements tested so

far. If it is remember it. If it is not, forget it.

4-Take the best element found above and use it as the next proposed
solution. This step corresponds to a move through the problem space in
the direction that appears to be leading the most quickly toward a goal 3.
5- Go back to step 2.
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Procedure best-first search:

Begin
Open:= [start |;
Close:=1[1;
While open #[] do
Begin
Remove the leftmost state from open, call is 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 value;
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 state from closed;
Add the child to open
End;
End;
Put X on closed;
Re-order states on open by heuristic merit (best leftmost)
End;
return (failure)
end.
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E'x(N)=g"(n) + h'(n)

Ee (A)=g'(A)+h"(A)
= 0 +100
=100

Er"(B)=g'( B)+h"( B)
=1+096
=97

EF©=g’(C)+h"(C)
=2+93
= 95

E (D)= g’( D)+h*( D)
=2 + 94
=96

E"(E)=g"(E)+h"( E)
=(1+3)+90
=94

Er"(F)=g"(F)+h"(F)
=(1+2)+87
=90
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Er (G)=9(G)+h"(G)
=(2+2) +89
=93

Er"(H)=g"(H)+h"(H)
=(2+2) +87
=91
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Path1=GL2>Y1> T1 > 01 > H1 > Al>
Path2=GL2>Y1> T1 > 01 > H1 > Al1>
Path3=GL2>Y1> T1 > O1 > H1 > Al1>
Path4=GL2>Y1> T1 > O1 > H1 > B1>
Path5=GL2>Y1> T1 > O1 > H1 > B1>
Path6=GL2>Y1> T1 > O1 > H1 > B1>
Path7=GL2>Y1> T1 > O1 > H1 > B1>

T>
T>
T>
u>
u>
u>
u>

J>E>B>A
K> F> B> A
K> F>C>A
L> F>B>A
L> F>C>A
M>G> C> A
M> G> D> A

Path8=GL2>Y1>T1>01>J1>B1>U>L>F>B >A
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Path9=GL2>Y1> T1>01>J1>B1>U>L>F>C >A

Path10=GL2> Y1>
Path11=GL2> Y1>
Path12=GL2> Y1>
Path13=GL2> Y1>
Path14=GL2> Y1>
Path15=GL2> Y1>
Path16=GL2> Y1>
Pathl7=GL2> Y1>
Path18=GL2> Y1>
Path19=GL2> Y1>
Path20=GL2> Y1>
Path21=GL2> Y1>
Path22=GL2> Y1>
Path23=GL2> Y1>
Path24=GL2> Y1>
Path25=GL2> Y1>
Path26=GL2> Y1>
Path27=GL2> Y1>
Path28=GL2> Y1>
Path29=GL2> Y1>
Path30=GL2> Y1>
Path31=GL2> Y1>
Path32=GL2> Y1>
Path33=GL2> Y1>
Path34=GL2> Y1>
Path35=GL2> Y1>
Path36=GL2> Y1>
Path37=GL2> Y1>
Path38=GL2> Y1>
Path39=GL2> Y1>
Path40=GL2> Y1>
Path41=GL2> Y1>
Path42=GL2> Y1>
Path43=GL2> Y1>
Path44=GL2> Y1>
Path45=GL2> Y1>
Path46=GL2> Y1>
Path47=GL2> Y1>
Path48=GL2> Y1>
Path49=GL2> Y1>
Path50=GL2> Y1>
Path51=GL2> Y1>

T1>
T1>
T1>
T1>
T1>
T1>
T1>
T1>
T1>
T1>
T1>
T1>
T1>
T1>
T1>
T1>
T1>
T1>
T1>
T1>
T1>
T1>
T1>
T1>
T1>
T1>
T1>
T1>
u1>
u1>
u1>
u1>
u1>
ul>
u1l>
u1l>
u1l>
u1l>
u1l>
u1l>
u1l>
uil>

01>
01>
01>
01>
01>
01>
01>
01> J1>
01> J1>
P1>J1> B1>
P1>J1> B1>
P1>J1> B1>
P1>J1> B1>
P1>J1> C1>
P1>J1> C1>
P1>J1> C1>
P1>J1> Cl>

J1>
J1>
J1>
J1>
J1>
J1>
J1>

B1>
B1>
C1>
C1>
C1>
C1>
C1>
C1>
C1>

U>M>G>C> A
Uu>M>G>D> A
U>L>F>B >A
U>L>F>C >A
U>M>G>C>A
Uu>M>G>D> A
V>N>G>C>A
V>N>G>D>A
V>0O>H>D>A
U>L>F >B >A
U>L>F >C >A
U>M>G>C> A
U>M>G> D> A
U>L>F>B>A
U>L>F>C>A
U>M>G>C>A
U>M>G>D>A

P1>J1>Cl1>V>N>G>C >A
P1>J1>Cl1>V>N>G>D>A
P1>J1>Cl1>V>0>H>D>A

P1>
P1>
P1>
P1>
P1>
P1>
P1>
P1>
P1>
P1>
P1>
P1>
P1>
P1>
P1>
P1>
P1>
P1>
P1>
P1>
P1>
P1>

K1>
K1>
K1>
K1>
K1>
K1>
K1>
K1>

Cl1>
C1>
Cc1>
Cc1>
Cl1>
Cl1>
Cl1>
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U>L>F>B>A

U>L>F>C>A

Uu>M>G>C>A
Uu>M>G>D>A
V>N>G>C>A
V>N>G>D>A
V>0>H>D>A

D1> W> P>H>D> A
J1>Bl1>U>
J1>Bl1>U>
J1>Bl1>U>
J1>Bl1>U>
J1>Cl>U>
J1>Cl>U>
J1>Cl>U>
J1>Cl>U>
J1>Cl>V>
J1>Cl1>V>
J1>Cl1>V>
Ki> Cl1> U> L>F>B>A
Ki> Cl1> U> L>F>C>A
Ki1> C1> U> M> G> C> A

L>F>B >A
L>F>C>A
M>G>C>A
M> G> D> A
L>F >B >A
L>F >C >A
M>G>C> A
M>G> D> A
N>G>C>A
N>G>D>A
O>H>D>A



Path52=GL2> Y1> Ul> P1> K1> C1> U> M> G> D> A
Path53=GL2> Y1> Ul1> P1> K1> C1> V> N> G>C>A
Path54=GL2> Y1> Ul1> P1> K1> C1> V> N> G>D> A
Path55=GL2> Y1> Ul1> P1> K1> C1> V> O>H>D> A
Path56=GL2> Y1> U1> P1> K1> D1> W> P> H> D> A
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State I <ll3 3le 5 state JS (e A siall pe Caagll d3)Uas dilac <) a) (51 Open-Close
[7] (Childs) = dsiall e 3l e Sale 5 330a0) States 3 () Lt 33U &5 Al

#1 open ( Aioo)
Close ([ ])
# 2 open (Cgs,Dos,Bg7)
Close ( A1)
# 3 open (Fgo,Gos)
Close ( A100,C95)
# 4 open (Kags,Lgs)
Close (Aloo,C95, Fgo)
#5open (T74)
Close (Aloo,C95, Fgo, K84)
#6 open (A167,268)
Close ( A100,Cos, Foo, Kga, T74)
# 7 open (H1sg)
Close ( A100,Cos, Foo, Kga, T74 ,Algr)
#8 open (N145,0l49)
Close ( A100,Cos, Foo, Kga, T74 ,Als7 ,H1s)
#9 open (8137,R139)
Close ( A100,Cos, Foo, Ksga, T74 ,Alsr ,H1s6, N14s)
# 10 open (X12)
Close ( A100,Cos, Foo, Ksa, T74 ,Alsr ,H1ss, N14s ,S137)
# 11 open (GL1s)
Close ( A100,Cos, Foo, Kga, T74 ,Ale7 ,Hls6, N14s ,S137 ,X12)

ds (GL2) sthaall Cargll 1 Juca al JUiall 138 8 Gyl sl o ()53 iy

s JB A4S il State ) sedal Jlasall o padl G AT lise CSlu O 2y die D2
) oda A4S S 518 s llaall Cargll oo ol Al ) Canall eladl & e Cus Nys
sl Cangll ) clia sy zamaa Jluall slail mua (O149) State - 46 Jy State
I3 pa AdS Hoeln g daa )yl sal) 02 (5 sbse O s dnle S A5 L J2a s GL2
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2a) I cilaas Ji llaall Cangl) ) Joai al il s zeanall Slsall e Waaas L state
a8 Il 6 ) ki)l e ge 58 LS (GL2) sl o) olimd il
-1 (2)
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“sh LS o ey ) gl aiSlu 531 lall ) Gas
Path= GL2—> X1—> S1—> N1—>H1—>Al>T—>K—>F—>C—>A
Best- Al s Juxdi (ra 1Y Hill-Climbing Gl & 3 Gios e salail
sda Juee daph <y Ly b V) aadl cilw )l 53 sasl a5 First-Search
A aa) o) als a8 Cua d8aY ) Ale cllee 8 a5 State () Jagd Y dae il sAD)
6 sinsa (A BV i jad JBY) AESH <l State 1 33 s Gl G Laclad L i
Al Al sal) 8 Leile a5 ) States ) g Gl sall o328 Julai Y i 3aY
sda Jaad Cus AlE1 e rQOt — Adas e 32al 5 State <ilS 13 Y Hill-Climbing
O3S State (Aggo) (e b dua Ml &G Best-First-Search e ) sal)
2 States I A4S 3823 o5 Aggp 5 Lelle o35 3aal 5 State e s s J5Y ¢ sl
53 State ) 58 Dgs o State I al<ll J8) ¢ el a0 o2 223 Cum S (5 sinal
A e Ayl sall oda (3l Gl 5 ASud) dae )l g3l (8 Ldle &5 38 Cop (25 95 44Kl
—radull @l gladll #ine LSy (GL2) csthaall Cangdl I Y sa 5 State Dog
#1 open ( Aigo)
Close ([ ])
# 2 open (Dgs,Bo7)
Close (A1)
# 3 open (Ho1,Ggs,Bo7)
Close ( A100,Dos)
# 4 open (Pgs,083,Go3,Be7)
Close ( Ai0,Dgs, Hot)
#5 open (Wrg,Xg0,08s,Go3,Ba7)
Close ( A10,Dgs, Hoz, Pga)
# 6 open (D1go,Ele4,Xs0,088,Go3,Be7)
Close ( A100,Dos, Ho1, Pga,W+9)
# 7 open (K1so,L152,E164,X50,088,Go3,Bo7)
Close ( A100,Dos, Ho1, Pga,W79,D160)
# 8 open (P1s4,L152,E164,X80,085,Go3,B97)
Close ( Ao0,Dos, Hot, Pga,W+9,D160,K150)
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# 9 open (Ulsp,T134,L152,E164,X50,088,Go3,Bo7)
Close ( A100,Dos, Ho1, Psa,W79,D160,K150,P14s)
# 10 open (Y1i1g,T134,L152,E164,X80,088,Ge3,Bo7)
Close ( A100,Dos, Ho1, Pga,W79,D160,K150,P144,Ul30)
# 11 open (GL27, T1as,L 152, E Lea, Xs0,0ss, Gos,Bor)
Close ( Ai00,Dos, Ho1, Pga,W79,D160,K150,P144,Ul30,Y 115)

GL27 525 slhaall Caagll gias cllyy

Cargl) chdas a8 3aa) g A ) ) sa (peia Lae (e ) o801 il Jae o)) JaaSl
dal ge Gl 2a) 38355 e Hill-Climbing sY! Al sall calee Gua (o glladll
Ler 3Ll States ) 488 3l el Eua ae) Cara ) Cuad LS5 o gllaall Caagll ol
States —) <l tiy 5 —all a2 Best-First-Search 4l A ) sall Jeus Laa
Caagll 3Eady Al T lue dllad ) dga )53l 238 Jaa Las State Cos oas Yl sl
(sl

Cangl) I Wham g Lal o)yl e B 5 (prine 5l oadl o) Ui 5 ,L3Y) e Y
Rl Ciad) clle b Al JSLaD) aa) Ja ol Ui k) s3gss o sllaal
(Hybrid Heuristic oraed) bl caall da ) ) 53 alasiuly (Heuristic search)

~1 U bl e GL2 aaghl (1 Jsaasll (4 dpa ) sA1 s2a iSai Cua search

Path=GL27;>Y 118> U130>P14> Kls50> D1go >W+79 > Pgs > Hg1 > Dog> A1go
= (3) A Jsil (8 Ul dadiall jlsally aase g8 LS BB lusall (335 LS
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(Discussion and Conclusion) «lua gill § clalisiuy) -7

e )l sa oo i Led oSy Chagll alagl 8 A )l sa & sl Ayl Al 028 it -]

orgl) (A Jaai Lgald A8y 4y 24K (5585 Lanie 5 Y5 Hill Climbing-!

el 4 pral ol Ganall eyl s 2 N zlisg Y il s jlue sl
el sa gl Leie d el sl

oIS i) States L seb (A g e 1 K ut_m@a.dsum Jagdlls & -2

i il b g yil) 3acluse 5 Best-First-Search ) 4wl sa gli 4dde 55 ) shaa

Sy Jsdal Jlaay 5 caagdh A Jaal cogs Leild A ) sadl 028 8 Lgdle ) e
(stlaall Caagll (385 o s dauilly

Jaal (o g A ) sad) o2 (L8 Can) pliad 6 488y e G Al culS 1)) -3

) ol A Caagll e ) States ) A8S (5l a8 () e Liay) Cangdl

Ne din e aliiiall sl Sl j)l A due Lelae 4l Eua slladll Caagl)
Leid a3 ) ) Lol

a8 Al eUad¥) dallese ) Hybrid Algorithm 4l sl o3 (& Jea gl &3 -4

Al Jie dlay elld g Gagll e bl a8 5 Hill-Climbing 4l s L

el (e Best-First-Search - 4 ) sa (Sais S &uanll slizad e Lalaill
csthall Caagll ) Jasi S (AT <l

s ( Data Driven) <lbadl Gaob e gl a1 o (Al Sla )l a0 A2l -5

o LaS Lein 48 i s GBe alay) Sy (Goal Driven) gl 32k (e

GELEY) dlee aend diaa e ) )lsa 2 55 dus Production Rule (8 Jsexs
ol S
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O s 5ok Hybrid  Algorithm g 55 o 3 4e )l s clin (s
[8]Knowledge Representation 4 jaall Jici Sile 3l sa asia danll (3 5k
GBS (8 bty Jasd (Al Cilaa ) ) sad) Gars G AS jide DlEDe dlagly ey
bl dea e WEEY) ) Goal Driven <eael) dea (e BELEY) Laa 5 Cargll
Deduction YY) 4 )l 4 (8 48i@ad Sas 128 s Data Driven
Sl s ) sa Laa Laa Ledas ;) OLSaYL ) a3 53l el a5 System
Conceptual ~ Graph ¢ s—=all Il s Semantic  Network Y2

[9] Frame kY 4 55 s

JYA Y A e ) )l sa A caa ol Bl 8 83K S Gl @le el a s
o= Forward Deduction System ¢~ J< = Deduction System
Glae jlsa el 8 (9 il 25 a1 Sus Backward Deduction System

Olasall 1388 disa

20

-6



References _iuaall

1- Berliner .H.J, "The B” Tree Search algorithm A Best First proof
procedure"” Atrtificial Intelligence, Vol 12, No 1, May 1989.

2- Martelli, A., "On the Complexity of admissible search algorithm " ,
Artificial Intelligence, Vol 8, 1997.

3- George .F. Luger. " Structure and Strategies for Complex Problem
Solving". Artificial Intelligence, Vol 3, 1997.

4-Elaine Rich, " Artificial Intelligence”, Computer Science Series, the

university of Texas at Austin, 2002,

5- Newell, A., "The heuristic of George Playa and its Relation to
Artificial Intelligence", in methods of heuristics-R. Groner, W.F.Bischoof
(Eds), Erlbaum, Hillsdale,N.J.,1983.

6- Berliner .H.J, "On the Construction of Evaluation Function for Large
Domains", in proc. IJCAI 6. 1999.

7- Simon.H.A. & J.B.Kadane, " Optimal Problem — Solving Search: All-
or-non Solutions", Artificial Intelligence, Vol 6, No 3, 1995.

8- Bobrow D.G. & T. Winograd " An Overview of KRL. A knowledge

Representation Language" Cognitive Science, Vol 1, No 2001.

9- Brachman.R.J. "On the Epistemological status of Semantic Networks".
In Associative networks N.V. Findler(Ed.). Academic press, Newyork
2000.

21



