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Final Exam - June 2021 Discrete Mathematics 1T [MATH 207]

1. [5pt] Let
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(a) [3pt] Find a permutation P such that A = PBP'.
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Final Exam - June 2021 Discrete Mathematics 1T [MATH 207]

2. Let G be the graph below and A its adjacency matrix.

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

tr(A) = 20z 2o =2

.2}

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

+e (=62 =6-0=0
AR

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

(D =N = o
Ha Hs

(d) [1pt] Find det(A).

g H W
m 2 5 5
c | 0 0
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3. [5pt] Let G be the graph below.

1 4

2 5

Let A be the adjacency matrix of G. Find det(A —x1), the characteristic
polynomial of A.

S =1 S¢ = da([}/ﬁ%)
\ |

Si=0
9;:4:1:—5 + det(] :)*%)
o] v
% =2t =2 det
a0
=2
g&_ =p SnEe Mo elewnm%f;

suloj Aph

3 P
b5 R (X)) + 2o
=  darpoly = (—;7051-0 ()" -5 R ) +
x° L EX +2X—2x
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4. [5pt] Let G be the graph below.

Find the number of spanning trees on G.

) = L(g) removing  Ast oo Colwatn
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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",

(AZ% = A of pulks -G,,,,,,cl_‘t'oﬂ. of /e/tg{-ﬁ 2n

g of WAy Tt &« ad —
withowt  goTng  Te the left o 4.

- Cdalan pumber C,
- ()

—_—_——

N
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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.

I,
L 1 3 °
2 -
o Aé[ﬂ\L — 4 T ’
A k_la
> +£
current Podénj‘/\aJ

> resspye - K& g

[END]
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