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FIRST YEAR, FIRST SEMESTER EXAMINATION FOR THE DEGREE OF BACHELOR OF 

SCIENCE IN INFORMATION TECHNOLOGY. 
 

SMA 3111: DISCRETE MATHEMATICS. 
 

DATE: APRIL 2016                                                                                          TIME: 2 HOURS 
 
INSTRUCTIONS: Answer question one and any other two questions 
           
            
QUESTION ONE (30 MARKS) 

a) Define the following terms 

(i) A tautology          (2 marks) 

(ii) A contingency         (2 marks) 

(iii) A set          (2 marks) 

b) Let  and .  Evaluate  1,6,2,4A  4,5,,2, caB 

(i) B-A          (1 mark) 

(ii)           (1 mark) BA 

(iii)          (2 marks) BA 

c) Show that if  is odd then is also odd.      (4 marks) 𝑦 2y

d) Determine the truth value of the following compound proposition 

(i) If  then birds can fly      (2 marks) 1 + 1 = 2

(ii) Nairobi is the only city in Kenya and     (2 marks) 2 + 3 = 6

e) Prove that  is irrational using contradiction      (5 marks) 5

f) Let  with  = .  Find the domain and corresponding image of f. (3 marks) 𝑓:ℤ→ℤ 𝑓(𝑥) 2x

g) Define the following properties of real numbers 
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(i)         (1 mark)     cbacba 

(ii)          (1 mark) abba 

(iii)        (1 mark)   cabacba 

(iv)          (1 mark) aa  0

 

QUESTION TWO (20 MARKS) 

a) Proof by mathematical induction that   (6 marks)   nnnn 



2

1...321

b) Use the truth table to test if the following is a tautology, a contradiction or contingency 

         (10 marks)      rqprqp  ~~

c) Prove using contraposition 

“If  is odd, then is odd”       (4 marks) 3𝑛 + 2 𝑛 

 

QUESTION THREE (20 MARKS) 

a) Let    such that  and .  Find :,hf  ℝ   ℝ   23  xxf   122  xxxh

(i)          (3 marks)   xhot

(ii)          (3 marks)   2foh

(iii)           (2 marks)  xf 1

(iv) Determine if f is bijective       (3 marks) 

b) State the necessary and sufficient condition of the following sentence “If someone is a mother, 

she must be a lady”         (3 marks) 

c) Write the inverse and contrapositive of the following compound proposition. If , then 2 + 3 = 5

pigs can fly.          (6 marks) 

QUESTION FOUR (20 MARKS) 

a) Let  and .  Find   4,3,2,1A  dcbaB ,,,

(i) P  and         (3 marks)  B  BP

(ii)           (2 marks) BA
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b) In a survey including 60 people, 25 take milk, 26 tea and 26 coffee, 9 like both milk and tea, 11 

like milk and coffee, 8 like coffee and tea and 8 like none of the three drinks. 

(i) Draw Venn diagram representing the information.    (4 marks) 

(ii) Find the number of people who like any of the three drinks.   (3 marks) 

(iii) Find the number of people who like coffee, tea and milk alone.  (3 marks) 

c) Show that  is divisible by 3 for every positive integer n.   (5 marks) nn 23 

 

QUESTION FIVE (20 MARKS) 

a) Let A,B and C be non-empty sets.  Prove by analytical method that 

       (6 marks)      CABACBA 

b) Write the interval  in the form .    (3 marks) 88  x rax 

c) Show that using the logical equivalence.  (5 marks)    qpqpp ~~~ 

d) Prove that for any integer  is odd if and only if is odd.   (6 marks) 𝑥,  𝑥 2x

 

 

 

 

 

 


