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  Abstract خلاصة البحث

Hybrid Algorithm

Hill climbingBest first Search 

Information Search

Hill Climbing

Best first Search

Root Hill 

climbing

Hill Climbing

Heuristic Search Algorithms

 

 Introduction المقدمة -1

Start StateGoal 

StateTree [1]

Start State Graph
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Systematic Search

Depth SearchBreath searchHybrid 

Search .

(State) (path)

Heuristic searchHill Climbing

Best First search

State

States 

Local MinimumState 

State

Hill Climbing

 Best First search

States

[2].

 Intelligent Search Algorithms [3]خوارزميات البحث الذكية -2

Systematic Search algorithms
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Heuristic Search 

algorithms  

1-Systematic Search Algorithm                                                                    
a- Depth Search Algorithm                                                              

b- Breath Search Algorithm                                                                     

c- Hybrid Search Algorithm                                                                  
2- Heuristic Search Algorithm                                                                      

 a- Hill Climbing  Search Algorithm                                                      

b- Best First  Search Algorithm                                                            

 Systematic Search Algorithmخوارزميات البحث المنتظم -2-1
    Depth Search Algorithmخوارزمية البحث العميق  2-1-1

Systematic Search Algorithm

States

Procedure depth-first search; 

Begin 
       Open:= [start ]; 
        Close:= [ ]; 
     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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Statesopen

 

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= [I,C]; closed=[A,B,D,E,H] 

Path= I        H       E       B      A                                                        

Path= I        H       F       C      A                                                         

 Breath Search Algorithm [4]خوارزمية البحث الافقي  2-1-2

A 

B C 

G F E D 

H 

I 
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Procedure breath-first search; 

Begin 

       Open:= [start ]; 

        Close:= [ ]; 

     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.   

 

Depth Search  :-  

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= [I]; closed=[A,B,C,D,E,F,G,H] 

IStates

Path= I        H       F       C      A                                                         

States

  Hybrid Search Algorithm خوارزمية البحث المنتظم الهجين  2-1-3
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Depth 

Search AlgorithmBreath Search Algorithm

States 

States

  Heuristic Search Algorithm [5]خوارزميات البحث الاستباطي -2-2
State

State

  Hill climbingخوارزمية التلال  2-2-1
States

State

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. 

  Best- first- Searchخوارزمية افضل اول بحث  2-2-2
State
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States 

Procedure best-first search; 

Begin 

       Open:= [start ]; 

        Close:= [ ]; 

     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.   

 Hybrid Heuristic Search  الخوارزميةةة المقتر ةةة للبحةةث الاسةةتنباطي الهجةةين 2-2-3

Algorithm 
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(Start State)(Goal State)53

Goal State

1

 

 (1الشكل رقم )
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State

[6]

E*
F(N)= g*(n) + h*(n)g*(n)(root)

(n)nStateh*(n)

(n)

                                         100 

                                          

                             94        93            96 

 

                   87          89         87                90 

State

E
*
F(N)= g

*
(n) + h

*
(n) 

EF
*
(A)= g

*
(A)+h

*
(A) 

           =   0  + 100  

           = 100 

 EF
*
(B)= g

*
( B)+h

*
( B) 

           = 1 + 96 

           = 97 

EF
*
©= g

*
( C)+h

*
( C ) 

           = 2 + 93 

          =  95 

EF
*
(D)= g

*
( D)+h

*
( D) 

          =2 + 94 

          = 96 

EF
*
(E)= g

*
( E)+h

*
( E) 

          = (1 + 3) + 90 

          = 94 

EF
*
(F)= g

*
( F)+h

*
( F) 

          = (1 + 2) + 87 

 

 

 

 

 

 

 

                                                    

A 

B C D 

E F G H 

2 2 
1 

2 2 3 2 2 1 
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          = 90 

State

(1 +2 )

EF*(G)= g*( G)+h*( G) 

           = (2 +2) + 89 

           = 93 

EF*(H)= g*( H)+h*( H) 

          = (2 +2) + 87 

           = 91 

 

 

 

 

State(1)

 StateState

 State

State 

States

 Resultsالنتائج  -3

(GL2)Start State

(56)

Path1=GL2    Y1     T1     O1     H1     A1     T     J     E     B     A 

                                            100 

 

 

 

                                96   95                       97 

 

 

            91               93                 90              94 

             

 

 

 

 

 

 

 

 

 

 

 

A 

B C 
D 

E F G H 
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Path2=GL2    Y1     T1     O1     H1     A1     T     K     F     B     A    

Path3=GL2    Y1     T1     O1     H1     A1     T     K     F     C     A 
Path4=GL2    Y1     T1     O1     H1     B1     U     L     F     B     A 
Path5=GL2    Y1     T1     O1     H1     B1     U     L     F     C     A 
Path6=GL2    Y1     T1     O1     H1     B1     U     M     G     C     A 
Path7=GL2    Y1     T1     O1     H1     B1     U     M     G     D     A 
Path8=GL2    Y1     T1     O1     J1     B1     U     L     F     B     A 
Path9=GL2    Y1     T1     O1     J1     B1     U     L     F     C     A 
Path10=GL2    Y1     T1     O1     J1     B1     U     M     G     C     A 
Path11=GL2    Y1     T1     O1     J1     B1     U     M     G     D     A 
Path12=GL2    Y1     T1     O1     J1     C1     U     L     F     B     A 
Path13=GL2    Y1     T1     O1     J1     C1     U     L     F     C     A 
Path14=GL2    Y1     T1     O1     J1     C1     U     M     G     C     A 
Path15=GL2    Y1     T1     O1     J1     C1     U     M     G     D     A 
Path16=GL2    Y1     T1     O1     J1     C1     V     N     G     C     A 
Path17=GL2    Y1     T1     O1     J1     C1     V     N     G     D     A 
Path18=GL2    Y1     T1     O1     J1     C1     V     O     H     D     A 
Path19=GL2    Y1     T1     P1     J1     B1     U     L     F     B     A 
Path20=GL2    Y1     T1     P1     J1     B1     U     L     F     C     A 
Path21=GL2    Y1     T1     P1     J1     B1     U     M     G     C     A 
Path22=GL2    Y1     T1     P1     J1     B1     U     M     G     D     A 
Path23=GL2    Y1     T1     P1     J1     C1     U     L     F     B     A 
Path24=GL2    Y1     T1     P1     J1     C1     U     L     F     C     A 
Path25=GL2    Y1     T1     P1     J1     C1     U     M     G     C     A 
Path26=GL2    Y1     T1     P1     J1     C1     U     M     G     D     A 
Path27=GL2    Y1     T1     P1     J1     C1     V     N     G     C     A 
Path28=GL2    Y1     T1     P1     J1     C1     V     N     G     D     A 
Path29=GL2    Y1     T1     P1     J1     C1     V     O     H     D     A 
Path30=GL2    Y1     T1     P1     K1     C1     U     L     F     B     A 
Path31=GL2    Y1     T1     P1     K1     C1     U     L     F     C     A 
Path32=GL2    Y1     T1     P1     K1     C1     U     M     G     C     A 
Path33=GL2    Y1     T1     P1     K1     C1     U     M     G     D     A 
Path34=GL2    Y1     T1     P1     K1     C1     V     N     G     C     A 
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Path35=GL2    Y1     T1     P1     K1     C1     V     N     G     D     A 
Path36=GL2    Y1     T1     P1     K1     C1     V     O     H     D     A 
Path37=GL2    Y1     T1     P1     K1     D1     W     P     H     D     A 
Path38=GL2    Y1     U1     P1     J1     B1     U     L     F     B     A 
Path39=GL2    Y1     U1     P1     J1     B1     U     L     F     C     A 
Path40=GL2    Y1     U1     P1     J1     B1     U     M     G     C     A 
Path41=GL2    Y1     U1     P1     J1     B1     U     M     G     D     A 
Path42=GL2    Y1     U1     P1     J1     C1     U     L     F     B     A 
Path43=GL2    Y1     U1     P1     J1     C1     U     L     F     C     A 
Path44=GL2    Y1     U1     P1     J1     C1     U     M     G     C     A 
Path45=GL2    Y1     U1     P1     J1     C1     U     M     G     D     A 
Path46=GL2    Y1     U1     P1     J1     C1     V     N     G     C     A 
Path47=GL2    Y1     U1     P1     J1     C1     V     N     G     D     A 
Path48=GL2    Y1     U1     P1     J1     C1     V     O     H     D     A 
Path49=GL2    Y1     U1     P1     K1     C1     U     L     F     B     A 
Path50=GL2    Y1     U1     P1     K1     C1     U     L     F     C     A 

  Path51=GL2    Y1     U1     P1     K1     C1     U     M     G     C     A 
 Path52=GL2    Y1     U1     P1     K1     C1     U     M     G     D     A 

 Path53=GL2    Y1     U1     P1     K1     C1     V     N     G     C     A 

 Path54=GL2    Y1     U1     P1     K1     C1     V     N     G     D     A 

 Path55=GL2    Y1     U1     P1     K1     C1     V     O     H     D     A 

 Path56=GL2    Y1     U1     P1     K1     D1     W     P     H     D     A 

Hill ClimbingOpen-Close

stateState

States(Childs)[7]

#1 open ( A100) 

     Close ([ ]) 

# 2 open (C95,D96,B97) 

      Close ( A100) 

# 3 open (F90,G93) 

      Close ( A100,C95) 

# 4 open (K84,L85) 

      Close ( A100,C95, F90) 
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# 5 open (T74) 

      Close ( A100,C95, F90, K84) 

# 6 open (A167,Z68) 

      Close ( A100,C95, F90, K84, T74) 

# 7 open (H156) 

      Close ( A100,C95, F90, K84, T74 ,A167) 

# 8 open (N145,O149) 

      Close ( A100,C95, F90, K84, T74 ,A167 ,H156) 

# 9 open (S137,R139) 

      Close ( A100,C95, F90, K84, T74 ,A167 ,H156, N145) 

# 10 open (X120) 

      Close ( A100,C95, F90, K84, T74 ,A167 ,H156, N145 ,S137) 

# 11 open (GL16) 

      Close ( A100,C95, F90, K84, T74 ,A167 ,H156, N145 ,S137 ,X120) 

(GL2)

StateN145

State

State(O149)GL2

state

(GL2)

(2) 
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 ( 2الشكل رقم ) 

Path= GL2      X1      S1      N1      H1      A1      T      K      F      C      A 

Hill-ClimbingBest-First-Search

State

State

StatesHill-ClimbingState
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rootBest-First-Search

State (A100)StateA100

StatesStateD96

State95C95

State D96(GL2)

#1 open ( A100) 

     Close ([ ]) 

# 2 open (D96,B97) 

      Close ( A100) 

# 3 open (H91,G93,B97) 

      Close ( A100,D96) 

# 4 open (P84,O88,G93,B97) 

      Close ( A100,D96, H91) 

# 5 open (W79,X80,O88,G93,B97) 

      Close ( A100,D96, H91, P84) 

# 6 open (D160,E164,X80,O88,G93,B97) 

      Close ( A100,D96, H91, P84,W79) 

# 7 open (K150,L152,E164,X80,O88,G93,B97) 

      Close ( A100,D96, H91, P84,W79,D160) 

# 8 open (P144,L152,E164,X80,O88,G93,B97) 

      Close ( A100,D96, H91, P84,W79,D160,K150) 

# 9 open (U130,T134,L152,E164,X80,O88,G93,B97) 

      Close ( A100,D96, H91, P84,W79,D160,K150,P144) 

# 10 open (Y118,T134,L152,E164,X80,O88,G93,B97) 

      Close ( A100,D96, H91, P84,W79,D160,K150,P144,U130) 

# 11 open (GL27,T134,L152,E164,X80,O88,G93,B97) 

      Close ( A100,D96, H91, P84,W79,D160,K150,P144,U130,Y118) 

GL27

Hill-Climbing

StatesBest-First-SearchStates

State C95

(Heuristic 
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search)(Hybrid Heuristic search   

GL2

Path=GL27   Y118   U130   P144   K150    D160    W79    P84    H91    D96   A100 

56( 3 )

 

 ( 3الشكل رقم ) 

 (Discussion and Conclusion) الاستنتاجات والتوصيات -4



  
 

      
501 

 ... للوصول الى الهدف تصميم خوارزمية بحث استنباطي هجين

  Hill 

Climbing

 

 States

Best-First-Search

 

 

States

 

 Hybrid Algorithm

Hill-Climbing

Best-First-Search 

  ( Data Driven)

(Goal Driven) Production Rule

 

 Hybrid Algorithm

[8]Knowledge Representation

Goal 

DrivenData Driven

Deduction     System

Semantic NetworkConceptual GraphFrame

[9] 

 Deduction System

Forward Deduction System Backward Deduction System  
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