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1. [5pt] Let
001000 0 01000 0
101000 101100
010100 010000
A=1o0101 1] ™B={p10010
000100 000101
00010 0] 00001 0]

(a) [3pt] Find a permutation P such that A = PBP'.

(b) [2pt] Find the inertia (ny,n_,ng) of A.
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2. Let G be the graph below and A its adjacency matrix.

5 6 2 7 8
O O O
3 1
O O @ O
9 10 11 12

(a) [1pt] Find tr(A?).

(b) [1pt] Find tr(A3).

(c) [2pt] Draw all elementary subgraphs of G.

(d) [1pt] Find det(A).
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3. [5pt] Let G be the graph below.

Let A be the adjacency matrix of G. Find det(A —x1), the characteristic
polynomial of A.
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4. [5pt] Let G be the graph below.

Find the number of spanning trees on G.
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5. [extra bpt] Let P,;1 be the path on n+ 1 vertices such that 1 is one of its
endpoints. Let A be the adjacency matrix of P,,;. Find the 1, 1-entry
of A",
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6. [extra 2pt] Let G be the graph below.

2

3

Consider G as an electronic circuit such that each edge is a wire of resis-
tance 1€2. Find the effective resistance from 1 to 4.

[END]



Page | Points | Score
1 5
2 5
3 5
4 5
5 5
6 2
Total | 20 (+7)




