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3 . Exhaustive Search 

Besides Forward and Backward chaining explained, there are many other  search 

strategies used in computational intelligence. Among the most  commonly used 

approaches are  :  

Breadth-first search (BFS) and depth-first search (DFS). 
 

A search is said to be exhaustive if the search is guaranteed to generate  all 

reachable states (outcomes) before it terminates with failure. 

A graphical representation of all possible reachable states and the paths by  

which they may be reached is called decision tree. 

Breadth-first search (BFS) : A Search strategy, in which the highest  layer of a 

decision tree is  searched completely before proceeding to the  next layer is called 

Breadth-first search (BFS). 

 In this strategy, no viable solution is omitted and therefore guarantee that  

optimal solution is found. 

 This strategy is often not feasible when the search space is large. 

Depth-first search (DFS) : A search strategy that extends the current  path as 

far as possible before backtracking to the last choice point and trying  the next 

alternative path is called Depth-first search (DFS). 

 This strategy does not guarantee that the optimal solution has been found. 

 In this strategy, search reaches a satisfactory solution more rapidly than  

breadth first, an advantage when the search space is large. 

The Breadth-first search (BFS) and depth-first search (DFS) are the foundation  

for all other search techniques. 



• Breadth-First Search Strategy (BFS) 

This is an exhaustive search technique. 

◊ The search generates all nodes at a particular level before proceeding  to 

the next level of the tree. 

◊ The search systematically proceeds testing each node that is reachable  

from a parent node before it expands to any child of those nodes. 

◊ The control regime guarantees that the space of possible moves is  

systematically examined; this search requires considerable memory  

resources. 

◊ The space that is searched is quite large and the solution may lie a  

thousand steps away from the start node. It does, however, guarantee  

that if we find a solution it will be the shortest possible. 

 

◊ Search terminates when a solution is found and the test returns true. 



• Depth-First Search Strategy (DFS) 

This is an exhaustive search technique to an assigned depth. 

◊ Here, the search systematically proceeds to some depth d, before  

another path is considered. 

◊ If the maximum depth of search tree is three, then if this limit is  reached 

and if the solution has not been found, then the search  backtracks to 

the previous level and explores any remaining alternatives  at this level, 

and so on. 

◊ It is this systematic backtracking procedure that guarantees that it will  

systematically and exhaustively examine all of the possibilities. 

◊ If the tree is very deep and the maximum depth searched is less then  

the maximum depth of the tree, then this procedure is "exhaustive  

modulo of depth” that has been set. 



• Depth-First Iterative-Deepening (DFID) 

DFID is another kind of exhaustive search procedure which is a blend of  

depth first and breadth first search. 

 
Algorithm : Steps 

 
 First perform a Depth-first search (DFS) to depth one. 

 Then, discarding the nodes generated in the first search, starts all  over 

and do a DFS to level two. 

 Then three . . . . until the goal state is reached. 

  



3.1  Depth-First Search (DFS) 

Here  explained  the  Depth-first  search  tree, the backtracking  

previous level, and the Depth-first search algorithm 

to the 

◊ DFS explores a path all the way to a leaf before backtracking and  

exploring another path. 

◊ Example: Depth-first search tree 

Fig. 

■ Node are explored in the order  :  

A B D E H L M N I O P C F G J K Q 

■ After searching node A, then B, then D, the search backtracks and  

tries another path from node B  .  

■ The goal node N will be found before the goal node J. 

F 

A 

B C 

D 

H 

L 

E 

K 

G 

I J 

M N O P 
 
Depth-first search (DFS) 

Q 

Goal Nodes  



  

◊ Algorithm - Depth-first search 

■ Put the root node on a stack;  

while (stack is not empty) 

{remove a node from the stack; 

if (node is a goal node) return success;  

put all children of node onto the stack ; 

} 

return failure; 
 
Note  :  

‡ At every step, the stack contains some nodes from each level. 

‡ The stack size required depends on the branching factor b. 

‡ Searching level n, the stack contains approximately b  n nodes. 

‡ When this method succeeds, it does not give the path. 

‡ To hold the search path the algorithm required is “Recursive depth-  

first search” and stack size large. 



3.2  Breadth-First Search (BFS) 

Here explained, the Breadth-first  

search algorithm. 

search tree, and the Breadth-first 

◊  BFS explores nodes nearest to the root before exploring nodes  

that are father or further away. 

◊ Example: Breadth-first search tree 

Fig. Breadth-first search (BFS) 

■ Node are explored in the order  :  

A B C D E F G H I J K L M N O P Q 

■ After searching A, then B, then C, the search proceeds with D,  E, F, 

G  ,. . . . . . . . .  

■ The goal node J will be found before the goal node N. 

H 

G 

I 

A 

B C 

D F 

L 

E 

K J 

M O P Q 

Goal nodes  

N 



  

◊ Algorithm - Breadth-first search 

■ Put the root node on a queue;  

while (queue is not empty) 

{ remove a node from the queue; 

if (node is a goal node) return success;  

put all children of node onto the queue ;  

} 

return failure; 

  



  

3.3  Compare Depth-First and Breadth-First Search 

  


