
40 
 

 

3-   A - Search algorithm 

               A-algorithm  is  simply  define  as  a  best  first  search 

plus specific function. This specific function represent the actual distance 

(levels) between the initial state and the current state and is denoted by 

g(n). A notice will be mentioned here that the same steps that are used 

in the best first search are used in an A algorithm but in addition to the       

g (n) as follow;  

F(n) = h(n)  +  g(n) ,    where:   

h(n):- is a heuristic estimate of the distance from state n to the goal. 

g(n):- Measures the actual length of path from any state (n) to the start 

state.  

Example:  

 

Open Closed 
[A5] [] 

[D4,B5,C6] [A5] 

[C4,B5,I7] [A5,D4] 

[B5,F6,I7] [A5,D4,C4] 

[C3,E5,F6,I7] [A5,D4,B5] 

[E5,F6,I7] [A5,D4,B5,C3] 

[G3,F6,I7] [A5,D4,B5,C3,E5] 

 [A5,D4,B5,C3,E5,G3] 

The goal is found &the resulted path is:    

  A0      D4     B9     C2      E6     G1 =22 
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4-   A‐Star search algorithm 

A*  algorithm  is  simply  define  as  a  best  first  search  plus 

specific  function.  This specific function represents the actual distance 

(levels) between the current state and the goal state and is denoted by 

h(n).   It evaluates nodes  by  combining g(n), the cost to reach the node, an

d h(n), the cost to get from the node to the goal:  

f(n) = g(n) + h(n).    

Since g(n) gives the path cost from the start node to node n, and h(n) is 

the estimated cost of the cheapest path from n to the goal, we have 

f (n) = estimated cost of the cheapest solution through n .   

Thus, if we are trying to find the cheapest solution, a reasonable thing to 

try first is the node with the lowest value of g(n) + h(n). It turns out that 

this  strategy  is more  than  just  reasonable:  provided  that  the  heuristic 

function  h(n)  satisfies  certain  conditions, A*  search  is   both  complete 

and  optimal.  Example: 

 

Open Closed 
[A3] [] 

[B7,D8,C10] [A3] 

[D8,E10,C10] [A3,B7] 

[E10,C10,I15] [A3,B7,D8] 

[G10,C10,I15] [A3,B7,D8,E10] 

 [A3,B7,D8,E10,G10] 

The goal is found &the resulted path is:    

  A0       B5     D9      E13     G1 =28 
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A* Algorithm Properties:- 

1) Admissibility 

Admissibility means that h(n) is less than or equal to the cost of the minimal 

path from n to the goal 

2) Consistency 

Consistency means that the difference between the heuristic of a state and 

the heuristic of its descendent is less than or equal the cost between them, 

and the heuristic of the goal equal zero. In other words, 

1) h(ni)-h(nj) ≤ cost(ni,nj). 

2) h(goal )=0. 

 

3) Informedness 

For two A* heuristics h1 and h2 , if h1(n) ≤ h2(n), for all states n in the 

search space , heuristics h2 is said to be more informed than h1. 

Example: Consider the graph shown below where the numbers on the 

links are link costs and the numbers next to the states are heuristic 

estimates. Note that the arcs are undirected. Let A be the start state and G 

be the goal state. 
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1. Is the heuristic given in Problem above admissible? Explain. 

Yes. The heuristic is admissible because it is less than or equal to the actual 

shortest distance to the goal. 

2. Is the heuristic given in Problem above consistent? Explain. 

No, the heuristic is not consistent. There are two places in the graph where 

consistency fails. One is between A and C where the drop in heuristic is 4, 

but the path length is only 3. The other is between B and C where the drop 

in heuristic is 3 but the path length is only 1. 

3. Did the A* algorithm find the optimal path in the previous example? If it 

did find the optimal path, explain why you would expect that. If it didn’t 

find the optimal path, explain why you would expect that and give a simple 

(specific) change of state values of the heuristic that would be sufficient to 

get the correct behavior. 

A* will not find the shortest path (which is ABCHG with cost 5). This is 

because the heuristic is not consistent. We can make the heuristic 

consistent by changing its value at C to be 3. There are other valid ways to 

make the graph consistent (change h(B) to 2 and h(A) to 3, for example) 

and those were right as well. 
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Example: Consider the following search space where we want to find a path 

from the start state S to the goal state G.   The table shows three different 

heuristic functions h1, h2, and h3. 

 

 

What solution path is found by Best-first search using h2, and h3?    

Answer: With h2 the path is S,A,G and with h3 the path is…..(HW1).  

HW2: Use A Search with heuristic h1 to get the goal from S to G. Explain 

the Open and Closed lists and write the final path.   

HW3: Use A* Search with heuristic h2 to get the goal from S to G. Explain 

the Open and Closed lists and write the final path. 

HW4:Using Breadth-first search to get the goal from S to G. Explain the 

Open and Closed lists and write the final path. (Note: The children nodes 

are explored in alphabetical order whenever possible). 

 

 

 

 

 


