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Algorithm: Generate-and-Test 
  
 
1. Generate a possible solution. 
 
2. Test to see if this is actually a solution by comparing the 

chosen point or the endpoint, of the chosen path to the set 
of acceptable goal states. 

 
3. If a solution has been found, quit. Otherwise, return to step 1. 
 
 
 
Is it a depth-first or breadth-first search? 
 
 
 
 
British Museum 
Monkey Typewriters 
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Algorithm: Simple Hill-Climbing 
  
1. Evaluate the initial state. If it is also a goal state, then return it 

and quit. Otherwise, continue with the initial state as the 
current state. 

 
2. Loop until a solution is found or until there are no new 

operators left to be applied in the current state: 
 
 (a) Select an operator that has not yet been applied to the 

current state and apply it to produce a new state. 
 
 (b) Evaluate the new state. 
 

  i. If it is a goal state, then return it and quit. 
 

 ii. If it is not a goal state but it is better than the 
current state, then make it the current state. 

 

 iii. If it is not better than the current state, then 
continue in the loop. 

 
 
 
You want to get to the downtown. 
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Algorithm: Steepest-Ascent Hill Climbing 
  
 
1. Evaluate the initial state. If it is also a goal state then return it 
and quit. Otherwise, continue with the initial state as the current 
state. 
 
2. Loop until a solution is found or until a complete iteration 

produces no change to current state: 
 
 (a) Let SUCC be a state such that any possible successor 

of the current state will be better than SUCC. 
 
 (b) For each operator that applies to the current state do: 
  i. Apply the operator and generate a new state. 
 

  ii.  Evaluate the new state. If it is a goal state, then 
return it and quit. If not, compare it to SUCC. If it 
is better, then set SUCC to this state. If it is not 
better, leave SUCC alone. 

 
 (c) If the SUCC is better than current state, then set 

current state to SUCC. 
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Hill-Climbing Dangers 

 

Local maximum

Plateau

 
A local maximum is a state that is better than all its neighbors 
but is not better than some other states farther away. At a local 
maximum, all moves appear to make things worse. Local 
maxima are particularly frustrating because they often occur 
almost within sight of a solution. In this case, they are called 
foothills. 
 
A plateau is a flat area of the search space in which a whole set 
of neighboring states have the same value. On a plateau, it is not 
possible to determine the best direction in which to move by 
making local comparisons. 
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Hill Climbing Failures 
  
 
 

Two Methods 
 
Backtrack to some earlier node and try going in a different 
direction. This is particularly reasonable if at that node there 
was another direction that looked as promising or almost as 
promising as the one that was chosen earlier. To implement this 
strategy, maintain a list of paths almost taken and go back to 
one of them if the path that was taken leads to a dead end. This 
is a fairly good way of dealing with local maxima. 
 
Make a big jump in some direction to try to get to a new 
section of the search space. This is a particularly good way of 
dealing with plateaus. If the only rules available describe single 
small steps, apply them several times in the same direction. 
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A Hill Climbing Problem 
   
 
 
 

initial state goal state
A
C

B

A

C
B

 
 

Suppose we use the following heuristic function: 
 
Local: Add one point for every block that is resting on the thing 
it is supposed to be resting on. Subtract one point for every 
block that is sitting on the wrong thing. 

 
 

initial state goal state
A
C

B

A

C
B

-3 3
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A Hill Climbing Problem 
   
 

initial state goal state

H
G
F
E
D
C
B

A H
G
F
E
D
C
B
A

 
 
 
 

Suppose we use the same heuristic function: 
 
Local heuristic function:  
Add one point for every block that is resting on the thing it is 
supposed to be resting on. Subtract one point for every block 
that is sitting on the wrong thing. 
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A Hill Climbing Problem 
   
 

initial state goal state

A

H
G
F
E
D
C
B

8

6

4

H
G
F
E
D
C
B

A H
G
F
E
D
C
B
A
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A Hill Climbing Problem 
   

 
Next Move: 3 options 

initial state

A
H

G
F
E
D
C
B

4

H
G
F
E
D
C
B

A

A H

G
F
E
D
C
B

4 4
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A Hill Climbing Problem 
   
 

initial state goal state

H
G
F
E
D
C
B

A H
G
F
E
D
C
B
A

 
 
 

Global heuristic function: For each block that has the 
correct support structure (i.e., the complete structure 
underneath it is exactly as it should be), add one point for 
every block in the support structure. For each block that has 
an incorrect support structure, subtract one point for every 
block in the existing support structure. 

 
Using this function, the goal state has the score 28 (1 for B, 2 
for C, etc.). The initial state has the score –28.  
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A Hill Climbing Problem 
   
 

 

initial state goal state 

A 

H 

G 

F 

E 

D 

C 

B 

28 

-21 

-28 

H 

G 

F 

E 

D 

C 

B 

A H 

G 

F 

E 

D 

C 

B 

A 

 
Moving A to the table yields a state with a score of –21. 
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A Hill Climbing Problem 
   

Next Move: 3 options 
 

initial state

A
H

G
F
E
D
C
B

H
G
F
E
D
C
B

A

A H

G
F
E
D
C
B

-28 -16 -15
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Perfect Heuristic Function 
 Build the goal state tower block by block from the 

bottom. If the proper block available build the tower, 
i.e., put the block in its proper location. If such block is 
not available (it is in improper position in some other 
tower) destroy other improper towers. 

 
























