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. Letd={a,b},B={1,2,3},and C = {x, y}. (20%)
(a) Find 4 x B x C.
(b) Give a general formula to find | 4 x B x C|.

2. Prove that every integer whose square is a multiple of 3 must divide by 3; i.e.,
Vx 3k 3m ((F* = 3k) — (x = 3m)), where x, k, and m are integers. (20%)
(Hint: prove by contraposition is must easier.)

3. Find the solution to the following recurrence relation and initial condition:
ap=ay_1+n+1,a9=1. (20%)

4. (a) Find a recurrence relation for the number of bit strings of length » that contains two
consecutive 0s. (10%)
(b) What are the initial conditions? (5%)
(c) How many bit strings of length ten contain two consecutive 0s. Use the above recurrence
relation in (a) and (b) to solve it. (5%)

5. Letf(x)=ax + b and g(x) = cx + d, where a, b, ¢, and d are constants, Determine necessary and
sufficient conditions on the constants a , b, ¢, and d so that feg=g-f (10%)

6. LetR={(1, 1), (1, 3),(1,4), (2, 1), (2, 2), (2,3),(2,4), (3, 1), (3,2),(3,3),(3,4), (4, 1), (4, 3),
4,4)}. (10%)

(2) Represent the relation R by a matrix. (4%)
(b) Draw a directed graph to represent R. (4%)
(c) Show what properties are satisfied by R. (2%)




