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1. What is the connectivity and edge connectivity for the graphs (a) and (b)? (4%)

a

(a) (b)

2. Produce the adjacency matrix for the graphs (a) and (b), use the natural ordering for
the vertices. (6%0)

3. Are the following two graphs isomorphic? Provide sufficient justification for your

answer. (10%)
b f
i 8
a
N
h
(c) (d)

4. Define a relation R on ZxZ by (a, b) € R if and only if a-b is an even integer. (10%0)
(a) Show that R is an equivalence relation.

(b) Describe the equivalence classes.

5. What are the solutions of the linear congruence 3x =4 (mod 7)? (5%)

6. Compute gcd (12345, 54321). (5%)
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7. Find the zero-one matrix of the transitive closure of the relation R

(10%)

—_— = O
S O =

1
where M, =|0
1

8. Construct the Truth Table of the compound proposition (p — Q) <> (=g — —p). (5%0)

9. What is the coefficient of X' in ( x +§)2° ? (5%)
10. Let A= {3, a, {)} and B= {a, b} . (10%)
(2) A-B =2
(b) A®B =2

(c) What is the power set of A?

11. Prove that if n is a positive integer, then 133 divides 11™" + 12*"". (10%)

12. Find the solution to each of these recurrence relations and initial conditions.  (10%0)
(@) a,=an +2n+3,a,=4.
(b) a,=na,-1, ap=15.

13. How many solutions are there to the equation: X; + X, + X3 + X4 + Xs = 21, where X; ,
=1, 2,3, 4,5, is anonnegative integer such that (10%0)
(a) X >17?

(b)0<x,<107?




