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KMA 105 - DISCRETE MATHEMATICS

INSTRUCTIONS TO CANDIDATES
ANSWER QUESTION ONE (COMPULSORY) AND ANY OTHER TWO QUESTIONS

QUESTION ONE (30 MARKS)

a) Define the following terms;

) Corollary

i) Cardinality of sets
iii) Contigency

iv) Proposition

(2 Marks)
b) Let A and B be two sets. Find A — B (use Venn diagram)

(2 Marks)
C) Get the number of integers between 1 and 100 inclusive that are divisible by either 3, 5 or 7

(8 Marks)

d) Let p, g and r be three propositions. Formulatethe truth table for pAgAr and the corresponding
Venn diagram.

(4 Marks)
e) If f(x) = x% + 1and g(x) = 2x — 5. Find;
)] fog and
(2 Marks)
i) gof

(2 Marks)



9)

h)

For any three non-empty sets A, B, C, show that;
AX(BNC)=AXB)N(AXC(C)

(5 Marks)
Prove that if 3n + 2 is odd, then n is odd

(3 Marks)
Verify that p Vv~ (p A q)is a tautology using truth table

(2 Marks)

QUESTION TWO (20 MARKS)

a) Out of a group of 85 people, 30 invested in the stock market, 45 had certificates of deposits(CD’s)
and 44 had savings bonds. Furthermore, 23 had both CD’s and bonds, 13 had both CD’s and stocks.
Finally, 10 of the people have no investment. Use Venn diagram to determine how many of the
people had;

)] All the three types of investments
(6 Marks)
i) At least two investments
(2 Marks)
iii) At most two investments
(2 Marks)
iv) CD’S only
(1 Mark)
b) Establish whether the following argument is valid or not valid,;
p — q
q - T
p = T
(6 Marks)
c) Let f: R — R be defined by f(x) = 2x + 4. Determine if f is an injection, bijection or surjection
(3 Marks)
QUESTION THREE (20 MARKS)
a) Using Boolean algebra show that (A —C) —(B—C)=(A—B) —C
(10 Marks)

b) Simplify An (A" U B)

(3 Marks)

c) fA={x:1<x<5landB={y:3<y<9}.FindA®B

(2 Marks)

d) Prove thatif Ac Cand D o B,then (CUD) > (AUB)

(5 Marks)



QUESTION FOUR (20 MARKYS)

a) Compute p = gA[(gA\ - 1) = (pV1)]

(5 Marks)
b) Find the converse, inverse and contra positive of “if today is Thursday, then I have a class today”
(6 Marks)
C) Let p and g be two propositions. Show that;
i) p = q and ~pVq are logically equivalent
(5 Marks)
ii) (pA\q) = (p V q)is a tautology.
(4 Marks)
QUESTION FIVE (20 MARKYS)
a) Prove using mathematical that the sum of the first n natural numbers is 1/6 n+1@2n+1)
(10 Marks)
b) Prove the following using a convenient method of proof;
)] If x is odd and y is even, then xy is even.
(5 Marks)

i)  +2isirrational
(5 Marks)



