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Question 1: [(2+3)+ 3 marks]

1) Consider the statement: 35> 0 (% <x<l+0) = (%< Jx < %). ™

a) Write the negation of (*).
b) Prove (*).
2) Premises: pvg , q=>=(rAs) , pvag=>(H-g=p)

Prove : (ras)y=p




Question 2: [4+4+4 marks]

a) Prove or disprove: If ais real number, then +4a® +1 > —2|jlz+1,

b) Use a mathematical induction to show that:

2" divides (n+1) (n+2)...(2n—1)(2n), for n=0,1,2, ...

c) Prove by contradiction: If |x|<e¢ forall £>0, then x=0.




Question 3: [2 + 3 + 3 + 3 marks]
Define A+B = (A—-B)u (B-A)

a) Draw Venn diagram for (A + B) — C.

b) Provethat A+B = (AuUB)—-(ANnB).

c) Prove that A+ (AnB)=A-B.

d) Use a pick-a-point to show that if A+B < C,then AuCcBuUC.




Question 4: [ (3+3+3)+3 marks]

1) Let f: (0, ) — IR beafunction defined as f(x) = x* + 2x.

a) Find f[A] , f*[B], where A=[1,2] and B={1,-1}.

b) Is f onto? Is f one-to-one?

c) Show that fof is well defined and find it explicitly.
2) Letf: D — C be a function and A, B be two subset of D . Prove that if f is one-to-
one, then: AnB=Cifandonlyif f[A]nf[B]=9J.




Question 5: [ 7 marks]

Let R be a relation on Z, defined as x Ry <> x +y iseven.
a) Prove that R is an equivalence relation.

b) Find its equivalence classes.




