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Types of Optimality 
 

• Optimal Algorithm: guaranteed to find optimal solution. 
 
• Optimally Efficient Algorithm: guaranteed not to expand 

any node that would not be expanded by a less informed 
optimal algorithm. 
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A* - Optimally Efficient
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Informedness 
 

A heuristic h1 is less informed than heuristic h2 if for all non-
goal nodes n: h1(n) < h2(n). 



A* is Optimally Efficient 
Proof:   
Assume that h1 is less informed than h2 and that there exists a 
non-goal node n such h2 expands n but h1 does not.  This 
means fh1(n) ≥ fh2(n).        
 
Consider fh1(n) = g(n) + h1(n)  and  fh2(n) = g(n) + h2(n) 
Then h1(n) ≥ h2(n) but h1 is less informed than h2. 
 
Therefore n cannot exist. 
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Consistency & Tree vs Graph Search 
 

• When not worrying about duplicate states, don’t need 
to worry about consistency of heuristics. 

• When worrying about duplicate states (e.g., graph 
searching) if heuristic is consistent then the first time 
you hit a state you have found the optimal path to it and 
you can throw away all the later paths to it. 

• If the heuristic is not consistent then whenever you hit 
a path to an already generated state, you need to check 
whether the new path is shorter than the recorded path 
and if so then update the recorded information. 
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