King Saud University
Department of Mathematics

Nidterm FKxam in MathlbHl
Semester I, 1443 H,

Q1. (a) Without using truth tables, show that p A (g — p) = (p — q) — p.
(3 pts)

(b} Let n be an integer. Use a direct proof to show that if 3 | (n — 1), then
3| (n* = n+6). (Ipts)

(¢) Let a be a real number such that a? is irrational. Use a proof by contra-
diction to show that a + 1 is irrational. (2pts)

Q2. (a) Use induction to show that
44+8+12+...+4n =2n(n+1),

for all integers n > 1. (4 pts)

b Let {u.} be a sequence defined by the equations:
up =1, upg =3 and upyy) =2up_1+u, +2forn=234,....
Show that u, =2" — 1 for all n > 1. (4 pts)

Q3. (a) Let R be the relation from A = {-1,1,2} to B = {2,3,4, 5} defined
by aRbiff a = b > 4.

1) List the ordered pairs of R. (2pts)

(1) Represent £ by a matrix. (1pts)

(i1) Find the domain and image (range) of R. (1pts)

(b)Let S = {(w,y),(z,2),(z,y),(x,2),(z,w)} and T = {(w,w), (w, 2), (y, 1), (z,w),(z,y))
be relations on X = {w, z,y, z}. |
(i) Find ST, (1pts)
(i) Find S =T (1pts)
(iii) Find SUT. (2pts)
(iv) Find T ¢ 5. (2pts)
(¢) Let K be the relation defined on Z by mBtn itf m - is odd. Determine
whether 1t is reflexive, symmnetric, antisymmetric or transitjve. (4pts)
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