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Problem 1

(a) The adjacency matrix is

A =


0 1 0 1 1 1
1 0 1 1 0 0
0 1 0 0 0 0
1 1 0 0 0 0
1 0 0 0 0 1
1 0 0 0 1 0

 .

(b) By definition, we have

A(2) =


1 1 1 1 1 1
1 1 0 1 1 1
1 0 1 1 0 0
1 1 1 1 1 1
1 1 0 1 1 1
1 1 0 1 1 1

 .

(c) A
(2)
ij = 1 means i can get to j in exactly two steps. The graph is in Figure 1.

Figure 1: A(2) graph
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(d) Find B(2) = A(2) + A(1) + I. Count the number of js that makes B
(2)
ij > 0.

(e) The following pseudocode works:

void addMatrix(int [][] map , int k){

int [][] ori_map = map

for (i from 1 to k){

matrix_product(map ,ori_matrix)

}

}

int main{

cin i , k

addMatrix(map ,k)

for (j){

if (A[i][j]>=1){

count ++

}

}

cout count

}

Problem 2

Please see the attached CPP file.

Problem 3

Please see the attached CPP file.
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