
Homework #2: Chapters 4 and 6 

 

1.  [15 points] 

 

  

Vaslui 

Urziceni Iasi 

Bucharest 

Pitesti Giurgiu Fagaras 

1 

4 

5 

6 

7 

h(n) = 302 h(n) = 298 

h(n) = 385 

h(n) = 162 h(n) = 272 

h(n) = 0 

h(n) = 345 

2 

Neamt 
h(n) = 237 3 Hirsova h(n) = 253 

Sibiu 

h(n) = 96 



 2. [15 points] 

 
 

Vaslui 

Urziceni Iasi 

Bucharest 

Pitesti Giurgiu 

1 

4 

5 

f(n) = 142+302=444 f(n)=92+298 

     =390 

f(n) = 240+385 

=625 

f(n) = 328+162 

       = 490 

f(n) = 317+272 

       =589 

f(n) = 0 +345 = 345 

2 

Neamt 
f(n) = 179+237 

       = 416 
3 Hirsova 

f(n)  

= 227+253 

= 480 

f(n) = 505+0 

       = 0 Sibiu 8 

6 

Rimnicu 

Vilcea 

Craiova f(n) = 425+78       

       = 503 

f(n) = 466+196 

       =662 

f(n) = 571+196 

       =767 Craiova 

7 

Fagaras f(n) = 438+96 

      =534 



3. [20 points] 
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1 2 3 
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 4 5 

7 8 6 

1 2  

4 5 3 

7 8 6 
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g(n) = 0 

h(n) = 3 

f(n) = 3 

g(n) = 1 

h(n) = 4 

f(n) = 5 

g(n) = 1 

h(n) = 4 

f(n) =  5 

g(n) = 1 

h(n) = 2 

f(n) = 3 

g(n) = 2   

h(n) = 3 

f(n) = 5 

g(n) = 2 

h(n) = 3 

f(n) = 5 

g(n) = 2 

h(n) = 1 

f(n) = 3 

g(n) = 3 

h(n) = 2 

f(n) =  5 

g(n) = 3 

h(n) = 0 

f(n) = 3 

4 



4. [10 points] 
There are 9 places to put the first mark (an X), 8 places to put the next mark (an O), 7 to put the 

next mark (an X), etc.  Therefore, there are up to 9!=362,880 possible games.  But, many of these 

games will never involve 9 moves because the game will terminate before the 9th move if either 

X or O get three in a row earlier.  It is not possible to have a winner until one player has moved 

at least 3 times (5 total moves between the players).  Therefore, there are at least 

9*8*7*6*5=15,120 possible games.  For the purpose of approximation, it suffices to say that 

there are between 15,120 and 362,880 possible games.  Significantly more complex calculations 

(or brute force) would be required to get an exact count. 



X’s Optimal move 

5a.  [15 points]  

 

 Board 1 

M
A
X
 X O X 

O  O 

 X  
 

 10 

 

 

M
IN

 

 

X O X 

O X O 

 X  

 

X O X 

O  O 

X X  

 

X O X 

O  O 

 X X 

 10 -10 -10 

 

 

M
A
X
 

 

X O X 

O X O 

O X  

 

X O X 

O X O 

 X O 

 

X O X 

O O O 

X X  

 

X O X 

O  O 

X X O 

 

X O X 

O O O 

 X X 

 

X O X 

O  O 

O X X 

 10 10 -10 10 -10 10 

 

 

M
IN

 

 

X O X 

O X O 

O X X 

 

X O X 

O X O 

X X O 

 
 

X O X 

O X O 

X X O 

 
 

X O X 

O X O 

O X X 

 10 10  10  10 

 

 



X
’s
 O
p
ti
m
al
 m

o
v
e 
 

5
b
. 
 [
2
5
 p
o
in
ts
] 
 

 
B
o
a
rd
 2
 

MAX 

 
 

 

O
 X

 X
 

O
 
 

 
 

 
-1
 

 

 

A
 

B
 

C
 

D
 

E
 

MIN 

X
 
 

 

O
 X

 X
 

O
  

 
 

 
X
 
 

O
 X

 X
 

O
 
 

 
 

 
 
X
 

O
 X

 X
 

O
 
 

 
 

 
 

 

O
 X

 X
 

O
 X

 
 

 

 
 

 

O
 X

 X
 

O
 
 
X
 

 

 
-1
 

-7
 

-7
 

-7
 

-7
 

 

A
’s
 c
h
il
d
re
n
 

B
’s
 c
h
il
d
re
n
 

X
 O

 
 

O
 X

 X
 

O
 
 

 
 

X
 
 
O
 

O
 X

 X
 

O
 
 

 
 

X
 
 

 

O
 X

 X
 

O
 O

 
 

 

X
 
 

 

O
 X

 X
 

O
 
 
O
 

 

3
(1
)+
1
-(
1
) 

3
(1
)+
1
-(
1
) 

3
(1
)+
2
-3
(1
) 

2
-3
(1
) 

=
 3
 

=
 3
 

=
 2
 

=
 -
1
 

 

O
 X

 
 

O
 X

 X
 

O
 
 

 
 

 
X
 O

 

O
 X

 X
 

O
 
 

 
 

 
X
 
 

O
 X

 X
 

 O
 O

 
 

 

 
X
 
 

O
 X

 X
 

O
 
 
O
 

 

3
+
1
-(
1
0
+
1
) 

3
+
1
-(
3
+
1
) 

3
-(
3
(2
))
 

3
+
1
-(
3
(2
))
 

=
 -
7
 

=
 0
 

=
 -
3
 

=
 -
2
 

 

 

C
’s
 c
h
il
d
re
n
 

D
’s
 c
h
il
d
re
n
 

O
 
 
X
 

O
 X

 X
 

O
 
 

 
 

 
O
 X

 

O
 X

 X
 

O
 
 

 
 

 
 
X
 

O
 X

 X
 

O
 O

 
 

 

 
 
X
 

O
 X

 X
 

O
 
 
O
 

 

3
+
1
-(
1
0
+
1
) 

3
+
1
-(
3
+
1
) 

3
+
2
-(
3
(2
))
 

2
-(
3
(2
))
 

=
 -
7
 

=
 0
 

=
 -
1
 

=
 -
4
 

 

O
 
 

 

O
 X

 X
 

O
 X

 
 

 

 
O
 
 

O
 X

 X
 

O
 X

 
 

 

 
 
O
 

O
 X

 X
 

O
 X

 
 

 

 
 

 

O
 X

 X
 

O
 X

 O
 

 

3
+
1
-(
1
0
+
1
) 

2
-(
3
(1
)+
1
) 

3
+
1
-(
3
+
1
) 

3
(1
)-
(3
(1
))
 

=
 -
7
 

=
 -
2
 

=
 0
 

=
 0
 

 

 

 
E
’s
 c
h
il
d
re
n
 

 
O
 
 

 

O
 X

 X
 

O
 
 
X
 

 

 
O
 
 

O
 X

 X
 

O
 
 
X
 

 

 
 
O
 

O
 X

 X
 

O
 
 
X
 

 

 
 

 

O
 X

 X
 

O
 O

 X
 

 

3
+
1
-(
1
0
+
1
) 

3
(2
)-
(3
(1
)+
1
) 

3
+
1
-(
3
+
1
) 

3
(2
)-
3
(1
) 

=
 -
7
 

=
 2
 

=
 0
 

=
 3
 

 

 


