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SMA 2100 : DISCRETE MATHEMATICS 

DATE:   AUGUST    2014	                           	                               TIME: 2 HOURS 

INSTRUCTIONS: ANSWER QUESTION ONE AND ANY OTHER TWO QUESTIONS
===========================================================
QUESTION ONE  [30 MARKS]
(a) Define the  following  terms
(i) A set   [2 marks]
(ii) Power set   [2 marks]
(iii) Relation   [2 marks]
(iv) Equivalence relation   [2 marks]
(v) Truth table    [2 marks]
(b) State and prove four  laws of sets.  [4 marks]
(c) Let A={a, b, c, d}  , B= { d, e, a, c} , C = { d, b, a, c} and D= {a, a, d, e,c, e} which of the above sets are equal.  [2 marks]
(d) 

Let   , for some integer K}  disrobe  S.    [3 marks]
(e) Suppose A = { 1, 2, 3}  , B = { u, v} ad C = {m, n} list the elements of 
Ax(BxC)  								[2 marks]
(f) Transform  the following summation and product notation by making a change of variable I = k+	1

(i) 
					[2 marks]
(ii) 
					[2 marks]
(g) Let A={2, 4, 6, 8} and  B={1, 3, 5, 7, 9} , by first defining state

(i)	  [1 mark]

(ii)	  [1 mark]  
(iii) 
Prove the [3 marks]

SECTION B 
QUESTION TWO  [20 MARKS]
(a) 
Let ………be the sequence defined recursively  as follows


For all integers 






Use the iteration to find an explicit formula an for the sequence  [4 marks]

(b) 
For each positive  integer n, let P(n) be the sentence”  is divisible by 3”  write P(1), is P(1)  true?  [2 marks]
(c) Let aK  =K+1 and bK =K-1 for all integers k.  Write each of the following expressions as a single summation or product 



(i)			[3 marks]


(ii)	  [3 marks]
(d) Use venn diagram to illustrate how union and interaction  of sets can be formed from a universal  set.  [4 marks]
(e) If A=R, the set of real numbers, defining  the relation R on A as ARb if and only a<b, state  the subsets of A.  [2 marks]
(f) Define  (i)	 ordered pairs  [1 mark]
(ii)	Carlesian   product   [1 mark]

QUESTION THREE 
(a) 
Let the relation  cRy be defined by the cartosio points (x,y) that starting the equation   state   ( R)  the elements of the set R  [2 marks]
(ii)	 DOM (R )			[1 mark]
(iii)	Ram (R )			[1 mark]

(b) If R be the following relation on A ={1, 2, 3}  By  defining first  an inverse relation state the elements of R-1 [3 marks]
(c) State 4 properties of relation   [4 marks]
(d) State the principles of mathematical induction   [2 marks]
(e) 

Use mathematical induction to prove that for all integers   is divided by  3.  [4 marks]
(f) 

Prove by mathematical induction 1 + 4 + 7 + …..+ (3n-2) = for al integers    [4 marks]

QUESTION FOUR  
(a) Define 
(i)	A function  F from a set X and a set Y  [2 marks]
(ii)	A one to one function F from a set X to a set Y   [2 marks]
(iii)	An onto function F from a set X to a set Y   [2 marks]

(b) 

Let X={1, 5, 9} and Y = { 3, 4, 7} , Define f:   and g:  by specifying  that f(s) = 7 f(9) = 4 and g(1) = 7, g(s) = 3, g(9) = 4 respectively 

(i)	Is f one-to-one?  Explain   [2 marks]
 (ii)	is f onto?   Explain    [2 marks]
(iii)	is g one –to-one  ? Explain    [2 marks]
(iv) Is g onto?  Explain    [2 marks]
(c) 


 Show that the sequence  2,3,4,5…2+n…. defined for  satisfies  the recurrence  relation  for all integers   [4 marks]


(d) Find the partitions of X = { a, b, c, d}    [2 marks]
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