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Question 1: [4 + 4 marks ]
a) Prove that the following statement is a tautology

(peq)=[(Pane(@an]

and, give a counter-example to show that the converse is false.

b) Let (ay) be a sequence such that a; = 1, and a, = 3a,.1 - 1 for n > 1. Prove that

n-1
:3 1 forn=1,2,3, ...

n



Question 2 [ 8 marks]

Let U={2, 3, ...}. Consider the predicate:

dme U, ElneU,(i-i-l:l) *)
m n 17

a) Showthatm=2 and n= 2.
b) Show thatm <5 or n<5.
c¢) Deduce that m or n must be 3 or 4.

d) Derive the solution set of the predicate (*).



Question 3: [4 + 4 marks ]

a) Simplify [(A—B) - (B—A)] U (A N B).

b) Prove that, A-Bc Cifandonlyif A—CcB.



Question 4: [ 4 + 4 marks]

a) Let A be a subset of X. Prove or disprove

XxX)—(AxA) =[(X-A)xX]JU[Xx(X-A)]

b) Let f: D — C be afunction and X a subset of D . If fis bijective, show that

fiD-X]=C—1f[X].



Question 5: [10 marks]

X

Let f: R — (-1, 1) be the function defined f(x) = x|
+| x

a) Provethat: ab>0«<f(a)f(b) >0, forevery a,be R.
b) Prove that f is one to one.

c) Prove that fis onto. (Distinguish the cases: y>0andy <0)
d) Find f(A), where A = {% | -%}.

e) Determine the inverse function of f.






Question 6: [4 +4 marks]

a) Let f is areal valued function. Let R be a relation defined on R by
XRy < f(x) = f(y).

Show that R is an equivalence relation.

b) If f is defined by f(x) = x* — x + ¢, find the equivalence class of any element a of R.

Solution:



