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Question 1: [0.5% 14 = 7 marks]

a) Answer each of the following statements by true or false

Statement True False
7 isodd if and only if 6 iseven
0°=-1 and 1+1=2
x> >0 or x*<0
If 1> 2, then cosz(l) + sinz(l) =1
@ e {{I1}
bc{d.{I}}
P{J}) ={<0 . {}}
Ix xe{d} A x c{I})
b) Consider the following statement:
X>2 A x+y|=2) = (y<2v y<-4).
Fill in the blanks:
converse
negative
contrapositive
c) Consider the following statement: r = —pv(q < rap =

and suppose that p and q are true and r is false.
Fill in the blanks:

Put parentheses

Main connective

Truth value




Question 2 [ 4 + 4 marks]

a) Let U = N. Consider the predicate:

IxeU, dJyeU, (xX*=4y-2) *)
1) Show that x is even.

i1) Derive the solution set of the predicate (*).

b) Let (a,) be a sequence such that a; = 1, and a, = +/(a, ,)* +7 forn>1. Determine

a, forn=1,2,3, ...



Question 3: [4 + 4 marks ]

a) Use algebraic method to prove: (AuB)-(AuUC)=(B-C)-A.

b) Let A, B and C be three sets such that A x B < A x C. Prove
(i) Ax(B-C)=d.

@i A=g orBcC.



Question 4: [ 4 + 4 marks]

a) Let f: D — C be a one-to-one function, and A , B be two subsets of D. Prove that, if

A~ B =, then f[A] ~1f[B] = 2.

b) Let f: D — C be afunction and Y a subset of C. Show that f *[C-Y]=D—f™[Y].



Question 5: [3+2+2+2+2 marks]

Let f:R-{0} > R-{1} beafunction definedas f(x)=1+ a , Where a > 0.
X

a) Prove that f is bijective.

b) Find the inverse function of f.
c) Find f[A], where A=(0, 1].
d) Find f[B], where B ={-1,2}.

e) Is fof well defined ?






Question 6: [4 +4 marks]

Let R be a relation on Z, definedas xRy < x+y iseven.

a) Prove that R is an equivalence relation.

b) Find its equivalence classes.



