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Discrete Mathematical Structures

Time: 3 hrs.| ks : 100
Note: Answer any FIVE full questions.

L (a) Determine the sets A and B, given that

A-B={1,3,711}, B- A={2,6,8 and AnB = { (4 Marks)
(b) prove that : )

AAB = (BnA)u(AnB)=(B-A)u(A- (6 Marks)
(©) A survey of 500 televisions viewers off sports el produced the following

information : 285 watch cricket, 195 walch hockey, 115 watch foot ball, 45 watch

cricket and foot ball, 70 watch cricket ey, 50 watch Hockey and foot

ball and 50 do not watch any of tiHe s of games.

i)  How many viewers in_the all three kinds of games?

i)  How many viewers waléh exac e the sports. (6 Marks)

(d) By mathematical induction,\prove that |.L > 271 for all integers n > 1. (4 Marks)

2. (a) Define tautology an ion of a compound proposition. Prove that, for
any propositions p, ¢, r the compound proposition ;
[p—o (q . 1‘)] o e q) -.(p — 1')] is a tautology. (8 Marks)

(b) Prove that | (pr(pag))] - pag

pAg)vipvipva))epvy (6 Marks)
(©)
ii) Modus pones iii) Modus tollens.

the following argument is valid : If | drive to work, then | will
d. I am not tired (when I arrive at work) Hence, | donot drive to work.
(6 Marks)

ine : i) Open sentences ii) Quantifiers.
rite down the following proposition in symbolic form, and find is negation :

If all triangles are right-angled, then no triangle is equiangular”, (7 Marks)

(b) Find whether the following is a valid argument for which the universe is the set
of all students.

No engineering student is bad in studies.
Ram is not bad in studies.
Therefore, Ram is an engineering student. ' 7 Marks)



i) A direct proof

i) An indirect proof and

ii1) Proof by contradiction, for the following statement :

“If n is an odd integer, then (n + 9) is an even integer”’, (6 Marks|
4. (@) Let A = {1,2,3} and B = {1,2,3,4}. The relations R and S from A to B_are

represented by the following matrices. Determine the relations R, Ru § a
R~ S and their matrix representations.

19 1 0 s I et I
M(R)=1|0 0 0 1|, M(S)=[0 0 0 1], 7 Ma
I A 10 1 S ! s
(b) Let A ={1,2,3,4} and R a relation on A defined by
R ={(1,2), (1,3),(2,4),(3,2),(3,3),(3,4)}. Find R? and 4. wn the
graphs of R, R? and R%. (6 Marks)

(¢) Define the following with one example each :
i)  Reflexive relation
i)  Symmetric relation ot
iii) Antisymmetric relation.

let R and S be relations on a set A. If R and S are metric, prove that Rn S
also is symmetric. (7 Marks)

Let A = {1,2,3,4,5}. Define a
1+ ¥ = xy + zy. Verify that R is
(6 Marks)

example. let A = {1,2,3,4,6,12}. On
a divides b. Prove that R is a partial order on
s relation. (7 Marks)

5. (a) Define an equivalence relation with
relation R and A x A by (z;,y )R
an equivalence relation on A x

(b) Define a partial order on a se
A, define the relation R by ;

asse diagram is shown below. Find L u B and GLB
(7 Marks)
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6. (a) Define a function from a set A to the set B. Distinguish between a relation and a
function. Let A and B be finite sets with | A|=mand | B |= n. Find how many
functions are possible from A to B? If there are 2187 functions from A to B and

| B |=3, whatis | 4|? {5 Marks)
(b) Define stirling number of the second kind, Let 4 — {1,2,3,4,5,6,7}and B =
{w,,y,z}. Find the number of onto functions from A to B. (6 Marks)

(c) Define :
Permutation function i) Characteristic function.

ot me{ d. 23 48 BY .. — S
Given p_(z i % T & 6),computcp and p 2.

7. (a) Define an Abelian group. Let (G,+) be the set of all non-zero real n
let @+ b = jabh. Show that (G,+) is an Abelian group.

(b) Define a subgroup. Let G be a group and Gy = {r ¢ Gley = f= for a y G}

Prove that G is a subgroup of G. (6 Marks)

(¢) Define a cyclic group with an example. Prove that every cyclic group is abelian.
. (6 Marks)

b (a) State and prove Lagrange’s theorem. (6 Marks)
(b) Define homomorphism and isomorphism in a grgup. let a homomorphism

from a group @, to a group G,. Prove that

i) Ife; is the identify in Gy and e, is the 2. then f(e;) = e,.

i) fla')=[f(a)]"! forall ac G,. (8 Marks)
(c) The generator matrix for an encodin@finctio Zg — Zg is given by
1 00 T T 0
G=|01001 1
840, 3T 1 0,71
Find the code words assigned to 010. Also obtain the associated parity
check matrix. (6 Marks)




