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Question 1:  [8 marks] 

 

a) Determine whether the following is a tautology 

[  r  ( p  q )]  [(r  p)  q] 

        

b)  Premises:    

     Prove :       

 

Question 2:  [10 marks] 

 

a) Use mathematical induction to show that  

1 1! + 2 2! + … + n n! = (n + 1)! - 1   for  n = 1, 2, … 

 

b) Prove or disprove: If x is real number, then  
2

1||
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x
x  

c) Prove that there is a real number  > 0 such that for any a > 0, we have a < x < a +
a

1
 

whenever a
2
 < x < a

2
 + . 

 

Question 3:  [ 4 + 4 + 4 marks] 

 

a)   Prove that  (A – B)  (B – A) = (A  B) – (A  B) 

 

b)   A  B  (A  C')  (B  C) 

Use a Venn diagram to determine whether this conjecture is true or false. In case it is 

true, prove it. In case it is false, give a counterexample. 

 

c)   Write X in terms of A, B, and C, and the operations , , and  ', where 

X  =  { x  :  x  A    (x  B    x  C) } 
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Question 4:  [ (4 + 2) + 6 marks] 

 

a) Let   f : IR-{0}  IR  be a function defined as  
x

a
xf 1)( , where a > 0.  

(i)  Find   f[A]   ,   f
 –1

[B] ,  where  A = (0 , 1]  and   B = {-1,2}. 

 (ii) Is  f o f  well defined ? 

 

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

one, then:   A  B =  if and only if   f
 
[A ]  f[B ] =  . 

 

Question 5:  [ 12 marks] 

 

Let R be a relation on IR, defined as  x S y   x + y  is even.  

a) Prove that R is an equivalence relation. 

b) Find its equivalence classes. 

 

 


