
CS 385/627                      Artificial Intelligence                  Midterm Exam                    Fall 2024 

This test is open book and open note.     Version A 

1. (40 points) Consider the following graph. You must show the opera;on of the A* search 
algorithm, star;ng with node S and ending at node G. Show all steps in the table below. Each 
node is labeled with its heuris;c value. On each line of the table, list the f, g, and h values of the 
nodes. We have done the first two lines as an example. In case of a ;e between nodes, choose 
the node that comes earlier in the alphabet. 
 

 
 
Expanded fringe 
  S(6,0,6) 
S  A(7,3,4), B(6,2,4) 
B  A(7,3,4), CfromB(7.5, 3.5, 4), DfromB(8.5, 5, 3.5) 
A  CfromB(7.5, 3.5, 4), DfromB(8.5, 5, 3.5), CfromA(10, 6, 4) 
CfromB DfromB(8.5, 5, 3.5), (8, 4.5, 3.5), EfromC(7.5, 6.5, 1) 
EfromC  DfromB(8.5, 5, 3.5), DfromC(8, 4.5, 3.5), GfromE(8.5, 8.5, 0) 
DfromC GfromE(8.5, 8.5, 0), F(7.5, 6.5, 1) 
F GfromE(8.5, 8.5, 0), GfromF(7.5, 7.5, 0) 
GfromF 
G-F-D-C-B-S 
 
Heuris;c not admissible 



 



2. (40 points) Consider the following graph.  

(a) Show the opera;on of the depth-first search algorithm, star;ng with S and ending at G. 
Show all steps in your work. Break ;es by choosing the node that is earlier in the alphabet. 

(b) Show the opera;on of the breadth-first search algorithm, star;ng with S and ending at G. 
Show all steps in your work. Break ;es by choosing the node that is earlier in the alphabet. 

 

 
 
Depth-first: 
Expanded fringe 
  S(0) 
S  A(1), F(1), G(1), C(1), D(1), B(1) 
A  FfromA(2), F(1), G(1), C(1), D(1), B(1) 
FfromA EfromF(3), H(3), GfromF(3), CfromF(3), A(1), F(1), G(1), C(1), D(1), B(1) 
CfromF  HfromC(4), D(4), BfromC(4), EfromF(3), H(3), GfromF(3) 
BfromC DfromB(5), IfromB(5), HfromC(4), D(4), EfromF(3), H(3), GfromF(3) 
DfromB IfromB(5), HfromC(4), D(4) 
IfromB  EfromI(6), HfromI(6), HfromC(4), D(4) 
EfromI  HfromE(7), HfromI(6), HfromC(4), D(4) 
HfromE GfromH(8), HfromI(6), HfromC(4), D(4) 
GfromH 
G-H-E-I-B-D-C-F-A-S 
 
Breadth-first: 
Expanded fringe 
  S(0) 
S  A(1), F(1), G(1), C(1), D(1), B(1) 
A  FfromA(2), F(1), G(1), C(1), D(1), B(1) 
B  FfromA(2), F(1), G(1), C(1), D(1) 



C 
D 
F 
G 
 
3. (20 points) Show the opera;on of the hill-climbing search algorithm on the following graph, 
star;ng with loca;on S. The value of each node is next to the node. Show all steps in your work. 
In case of a ;e between nodes, choose the node that comes earlier in the alphabet. 

 
Expanded fringe 
  S(1) 
S  A(5), F(7), G(4), C(2), D(3), B(2) 
F  A(5), G(4), C(2), D(3), B(2), H(9), E(8) 
H  A(5), G(4), C(2), D(3), B(2), E(8), J(10) 
J  A(5), G(4), C(2), D(3), B(2), E(8) 


