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Question 1: [4 + 4 marks ] 

 
a)  Prove that the following statement is a tautology 

 

( p  q )  [ (p  r)  (q  r) ] 

 

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

 
 

 

 

 

 

 

 

 

 

 

 

 

b)  Let (an) be a sequence such that a1 = 1, and  an = 3an-1 - 1 for n > 1.  Prove that 

2

13 1 


n

na  for  n = 1, 2, 3, … 
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Question 2 [ 8 marks] 

 

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

 

 m  U,    n  U , )
17

711
( 

nm
   (*) 

a) Show that m  2  and  n  2. 

b) Show that m < 5  or  n < 5. 

c) Deduce that m or n must be 3 or 4. 

d) Derive the solution set of the predicate (*). 
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Question 3: [4 + 4 marks ] 

 
a) Simplify  [(A – B)' – (B – A)']  (A  B).  

 

 

 

 

 

 

 

 

 

 

 

 

b)  Prove that,  A – B  C if and only if  A – C  B.  
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Question 4:  [ 4 + 4 marks] 

 

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

  

(X  X) – (A  A) = [ (X – A)  X ]  [ X  (X – A) ]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

b)  Let  f : D  C be a function and X a subset of D . If  f is bijective, show that  

 

f[ D – X ] = C – f[X] . 
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Question 5:   [10  marks] 

 

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

x


 . 

a) Prove that :  a b > 0  f(a) f(b) > 0 , for every  a , b  R .  

b) Prove that  f  is one to one. 

c)  Prove that  f is onto. (Distinguish the cases:  y  0 and y < 0) 

d) Find  f
 -1

(A), where A = {
2

1
, -

4

1
}. 

e) Determine the inverse function of  f . 
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Question 6:   [4 + 4  marks] 

 

a) Let  f  is a real valued function. Let R be a relation defined on R by  

x R y      f(x)  =  f(y). 

Show that R is an equivalence relation. 

 

b) If  f  is defined by f(x) = x
2
 – x + c, find the equivalence class of any element a of R.   

 

Solution: 

 

 


