COSC 4368 Artificial Intelligence Programming, Spring 2008 
Some Answers for Assignment1

Problem 2 ----Using Various Search Techniques


Adjacent List of above graph:

S: A, B

A: C, D

B: E, G2

C: D, S

D: B, G1

E: G2

G1: C, D

G2: B

Breadth-First Search

a) Goal State: G2

b) States expanded: S, A, B, C, D, E

c) Open and close list during breadth search

	Step
	0
	1
	2
	3

	Open List
	{s}
	{A, B}
	{B, C, D}
	{C, D, E, G2}

	Close List
	Empty
	{S}
	{S, A}
	{S, A, B}


	Step
	4
	5
	6
	7

	Open List
	{D, E, G2}
	{E, G2, G1}
	{G2, G1}
	{G1}

	Close List
	{S, A, B, C}
	{S, A, B, C, D}
	{S, A, B, C, D, E}
	{S, A, B, C, D, E}


Depth-First Search

a) Goal State: G1

b) State Expanded: S, A, C, D

c) Open and Close List during depth-first search

	Step
	0
	1
	2
	3
	4
	5

	Open List
	{s}
	{A, B}
	{C, D, B}
	{D, B}
	{G1, B}
	{B}

	Close List
	Empty
	{S}
	{S, A}
	{S, A, C}
	{S, A, C, D}
	{S, A, C, D}


Best-First Search

a) Goal State: G1

b) States Expanded: S, A, D

	
	
	Open List
	Close List

	Initial State
	


	{S}
	Empty

	After Expanding S
	



	{A, B}
	{S}

	After Expanding A
	



	{D, C, B}
	{S, A}

	After Expanding D
	


	{G1, C, B} 
	{S, A, D}

	After return goal state
	
	{C, B}
	{S, A, D}


A* 

a) Goal State: G1

b) State Expanded: S, A, C, D, D

	
	
	Open List
	Close List

	Initial State
	

	{s}
	Empty

	After Expanding S
	



	{A, B}
	{S}

	After Expanding A
	




	{C, D, B}
	{S, A}

	After Expanding C
	






	{D(10), S, D(11), B}
	{S, A, C}

	After Expanding D
	




	{G1, B(19), S, D(11), B(15)}
	{S, A, C, D(10)}

	After Expanding D
	







	{G1(15), B(20), G1(14),  B(19), S, B(15)}
	{S, A, C, D(10), D(11)}

	After return goal state
	
	{ G1(15), B(20), B(19), S, B(15)}
	{S, A, C, D(10), D(11)}


SMA* with open list is 3

a) Goal State: G1

b) Expanded State: S, A, C, D, D

	
	
	Open List
	Close List

	Initial State
	

	{s}
	Empty

	After Expanding S
	



	{A, B}
	{S}

	After Expanding A
	




	{C, D, B}
	{S, A}

	After Expanding C
	






	{S, D(10, D(11), B} change to 

{S, D(10), D(11)}
	{S, A, C}

	After Expanding D
	




	{G1, B(19), S, D(11)} change to

{G1, B(19), D(11)}
	{S, A, C, D(10)}

	After Expanding D
	







	{G1(15), B(20), G1(14),  B(19)} change to {G1(15),

B(20), G1(14)}
	{S, A, C, D(10), D(11)}

	After return goal state
	
	{G1(15), B(20)}
	{S, A, C, D(10), D(11)}


Problem 4: A* Termination

Algorithm A* does not terminate until a goal node is selected for expansion. However, a path to a goal node might be reached long before that node is selected for expansion. Why not terminating as soon as the goal node is found? Illustrate your answer with an example!

[ANSWER] 

When a goal node is reached along a path, the f-value of this goal state might not be the optimal. Until a goal node is selected for expansion, the f-value of this goal state is optimal.

Example:  Figure 4.3 page 98 of Textbook

In step e), the goal node “Bucharest” is already reached, but its f-value is 450, which is not optimal. Until step f), the goal node “Bucharest” is selected to be expanded, the optimal f-value 418 is found and the algorithm terminate.
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