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 Read all questions carefully before attempting.
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a)   Calculate the following:                                                                        [4 Marks]

i. 101112 + 1100012

ii. 101002 x 11112

b) Given the following directed graph.

 Compute the indegree and outdegree of following vertices                       [2 Marks]

Vertex Indegree Outdegree

a

b

e

g

c) Given that A  1,2,3, compute 𝓅(𝐴 ).                                                  [2 
Marks]

d)  Let 𝑢 = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10}

 𝐴 = {1, 2, 3, 4, 5 }, 𝐵 = {2, 4, 6, 8, 10} 𝑎𝑛𝑑 𝐶 = {1, 3, 5, 7, 9} . Find 𝐴′ ∩ 𝐵 ∪ 𝐶 .

                                                                                                             [2 Marks]
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SECTION B 

(Answer any THREE (3) questions in this section)

Question 2:

a)    Construct truth table for the following statement.                                [5 Marks]

Q v (P → (~Q v ~P))

b) Consider the following data for 120 mathematics students at a college concerning 
the languages; French, German and Russian:

65 study French, 45 study German, 42 study Russian, 20 study French and German, 25 
study French and Russian, 15 study Russian and German and 8 study all three 

languages.
Find the number of students who study at least one of the three languages. [5 Marks]

Question 3:

a) Convert (B7E4)16 to an octal number.                                                          [3 Marks]

b) Compute the following to its one (1’s) complement form (in 5-bits register) 
                                                                                                             [4 Marks]
   i. (0101)2 – (1100)2

   ii. (-1101)2 + (-1110)2

c) Perform (110101)2 – (100010)2                                                             [3 Marks]

Question 4:

a)  Consider the directed graph shown below.
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Determine its adjacency List LA.                                                                [5 Marks]

b)  Graph 𝐺 is represented by the following adjacency matrix;

Draw the graph 𝐺 (use a, b, c, d, and e as the vertices).                               [5
Marks]                                                                               
Question 5:

a) Simplify the following expression using Karnaugh Map:

i. Z=A'B' + A'B+AB                                                                   [5 
Marks]

ii. Z= A’B’C + ABC’ + A’BC’ + AB’C                                                          [5 
Marks]
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Question 6:

a) If A = {1, 2, 3, 4} then relation R = { (1, 1),(1,2),(1,3),(1,4),(2,1), (2, 2),(2,3), (2,

4),(3,1),(3,2), (3, 3), (3, 4), (4, 4) }

Determine the following:

i. Reflexive Relation                                                                          [2 
Marks]

ii. Symmetric Relation                                                                        [2 
Marks]

iii. Transitive Relation                                                                         [2
Marks]

b) Let X = {1, 2, 3, 4}  
          Y = {a, b, c, d, e}  

         Function F = {(1, b), (2, a), (3, d), (4, c)  
Determine the following in the above function:

i. Domain                                                                                          [1
Mark] 

ii. Co-Domain                                                                                     [1
Mark]

iii.  Range                                                                                           [1
Mark]

c) Identify the type of function used in (b) above.                                           [1 Mark]

EOF
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