King Saud University College of Sciences Department, of Mathematics
Final Examination Math 132 Semester 1(1447) Time: 3H

Calculators are not allowed
The Examination contain 2 pages

Question 1: (12 marks)

1. Without using truth tables, prove the following logical equivalence: (3 marks)
“[pV (=pAg)] = (pA-a)

2. Without using truth tables, prove that the following statement is a contradic-

tion: (3 marks
) PA(@—q) AP ——q)

3. Given real numbers z, y, and 2, prove by contradiction the following statement:
if (z +y+ 2z = 58), then (z > 16 or y > 38 or z > 4). (2 marks)

4. Consider the sequence {a,, }2°, defined as follows:
a0 =1,a; =2, and a, {1 = 5a, — 6a,_1;Vn > 1.
Use mathematical induction to prove that a, = 2", for each integer n, with
n > 0. (4 marks)

Question 2: (12 marks)

1. Consider the relation P on the set A := {a,b,c,d, e} defined by:
P = {(a,a),(b,b), (¢,c), (d,d), (e, ¢), (a,b), (¢, b), (c,d), (d, e), (c,e)}.
(a) Represent P with a digraph. (1 mark)

(b) Show that P is a partial ordering relation. (3 marks)
(c) Is P a total ordering? (Justify your answer). (1 mark)
(d) Draw the Hasse diagram of P. (2 marks)

2. Let E be the relation defined on the set of real numbers as follows:
(a B b) if and only if (a — b) is an integer.

(a) Prove that E is an equivalence relation. (3 marks)

(b) What is the equivalence class [1], of the element 1 for this equivalence
relation? (1 mark)

(c) Is 5 € [3]? (1 mark)
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