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Question 1 : (10 marks)

Let    and   be functions, where ,  and  are finite sets.

 

Prove the following statement:

If  and  are both onto, then 

Use any valid proof technique:



Question 2 : (10 marks)
 

Prove the following using any valid proof technique:

 



Question 3 : (10 marks)

(a)  [3 marks] Find a value of    that makes the following statement true:

All integers  can be written as      where  and  are positive 

integers.



(b) [7 marks] Use either Proof by Minimum Counter-Example or Proof By 

Induction to prove that your value of   makes the statement true.



Question 4 :  (10 Marks)

Let   be permutations in  

(a)  [5 marks]

Prove that  is unique.   That is, prove that 

if  and  ,   then  

(b)  [5 marks]

We use  to represent  

For example, 

Prove         



Question 5 : (10 Marks)

We call a permutation  a derangement if 

For example 

   is a derangement    

 is not a derangement because 

(a)  [5 marks]

Let  be a permutation of  where 

Prove :  if   is not a derangement, the cycle representation of  must contain at 

least two cycles.   Use any valid proof technique.



(b)  [5 marks]

Prove or disprove this statement:

If   is a derangement, then  is also a derangement
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