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c.

QUESTION ONE ili;‘,(',)\f{'Pi_jLSORY] 30 MARKS]

Studying logic means study prool. Justily this claim. [2 marks]
When is it appropriate to apply deduction process and not computation process? Al what

ge? [4 marks]

o

point to these two strategies conver
Using relevant statements and formalization differentiate between Modus Pones and
Modus Tollens. [4 marks]

Use the Fuclidean algorithm to find the greatest common divisor of 46 and 21. Hence or

otherwise find integers s and t satisfying that ged(46. I y=g 46+t~ =11 [4 marks]
Determine all integers x such that X = 2 (mod 46) and x = 1 (mod 21). [3 marks]

Write the following statement in symbolic form using quantifiers:

(i) All students have taken a course in mathematics [2 marks]
(i) Some students are intelligent. but not hardworking [2 marks]
What is the probability that when two dice are rolled, the sum of the numbers on the two dice
is more than 87 [3 marks]
Find the coefficient of x*y* in the binomial expansion of (2x-3)°". [3 marks]

Consider the sequence given recursively by ai=4, a2=6 and a,=an.1 + Na2. Write out the first

=
o

6 terms of the sequence. [3 marks]

QUESTION TWO [20 MARKS]

Find the recurrence relation with initial condition for the following: 2.10; 50,250, .14

[2 marks]
Let {an} be a sequence that satisfies the recurrence relation an = an.1 -an2 forn- 3 B
_and suppose that a, =3 and a; = 5 . What are a2 and a3? |2 marks]
Determine the generating function of the following numeric function
an= 2" ifnis even [2 marks]
Use mathematical induction 10 showthat2 +4+6+ ... +2n= n? +n, forn>1

|4 marks]|
Given two integers a and b such {hat a=2740 and b=1760 using extended Fuclidian algorithm

find the values of integers s and t such that s(a)+t(b)=Ged(a,b) |4 marks]
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Find a positive integer (x) such that when ¢xj is divided by 5 it gives a remainder of 4, when

divided by 7 remainder is 6 and when divided by 9 remainder is 8. |6 marks]

QUESTION THREE |20 MARKS]

Define the following terms as used in the study of discrete structures

i.  Linear Congruence [1 mark]
ii.  Equiprobable Spaces [1 mark]
iii.  Random Variables [1 mark]
iv.  Independent Event [1 mark]

A pair of dice is loaded. The probability that a 4 appears on the first die is 2/7. and the
probability that a 3 appears on the second die is 2/7. Other outcomes for each die appear with
probability 1 /7. What is the probability of 7 appearing as the sum of the numbers when the
two dice are rolled? [3 marks]

What is the probability that the numbers 11,4, 17,39, and 23 are drawn in that order from a

bin containing 50 balls labeled with numbers 1.2. . . .. 50 if:
1. The ball selected is not returned to the bin before the next ball is selected and:

[3 marks]
ii. The ball selected is returned to the bin before the next ball is selected?

[3 marks]
There are many gambling games nowadays that award enormous prizes to people who
correctly choose a set of six numbers out of the first n positive integers where n is usually
between 30 and 60. What is the probability that a person picks the correct six numbers out
of 407 [3 marks]

Prove using counting argument that C (n, r) = C (n-1, 1) + C (n-1, r-1). [4 marks]

QUESTION FOUR [20 MARKS]
Differentiate between a Graph and a Tree and a spanning tree with an example in each case.
[4 marks]
Suppose that a graph G(V.E) is such that V, is of degree 1, V3 is of degree 2, V; vertices
of degree 3 and Vs vertices of degree 4. Can such a graph exist? [3 marks]

Given that the graph K» has 21 edges.
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1. Find the number of vertices that K» is composed of. [2 marks]

il.  Determine the degree of cach vertex. {2 marks]
iii. Calculate the sum of the degrees of all its vertices. [2 marks]

d. Graph G is represented by the following adjacency matrix

[, ]
SRR A
A=l 2o
O ' © 4
0 0 B i
g 48 10
=8 SRS
i. Draw the graph G. [3 marks]
ii. Determine whether G is a tree. Justifv your answer. [2 marks]

iii. Determine whether G is Eulerian graph. Justify your answer.
[2 marks]
QUESTION FIVE [20 MARKS]

a. Define the expected value (or expectation) of the random variable X (s) on the sample space
S. Suppose X is the number that comes up when a die is rolled. What is the expected value
of X? [4 marks]

b. State the generalized pigeon hole principle and show that, among 100 people, at least 9 of
them were born in the same month. [4 marks]

¢. Consider the convention used in assigning a number plate to vehicles in Kenya, where a valid
number plate has two parts. The first part consists of Three (3) Alphabetical Letters of which
the first letter is K followed by two letters orderly selected from [A-Z] {except I and O. the
second part consist of three (3) Numbers orderly selected from [0-9] and a Letter [A-Z]
texcept | and O},

BamplBkDCERIG . 05 1 o005 } 1

How many number plates will be issued before abolishing this convention? [4 marks|
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[2 marks]

en N-P hard and NP-complete problem.

d. Differentiate betwe
e. Arrange the following expressions by growth rate from slowest to the fastest and state the

value of n of which expression will be most efficient.
| 4n’, logs n, n!, . 2logzn
[6 marks]
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