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FIFTH SEMESTER
MA 1256 — DISCRETE MATHEMATICS
COMPUTER SCIENCE AND ENGINEERING
Time: Three Hours Maximum: 100 marks
ANSWER ALL QUESTIONS
PART—A (10%x2=20 marks}

1. Write the symbolic form of the statement “The corp will be
destroyed if there is a flood”.

2. Construct the truth table for (P - Q) © (7P vQ)

3. Consider the statement “Given any five integer there is a
greater positive integer” Symbolize this statement with
and without using the set of positive integers as the
universe of disclosure.

4. Show that (x) (H(x) » M(x)A H(s) = M(s)

5. Provethat ACB &> ANB=4

6. Define Poset

~

Prove that the function f(x) = x*and g(x) =x"3 for x € R,
are inverses of one another

8. State any two properties of Lattices




[image: image2.png]9. Define Normal subgroup with an example

10 Define Dihedral group.

PART-B (5x16 =80 marks)

11. (a) (i) Obtain the principal disjunctive normal (8)
forms of (P AQ) v (7P AR) v{Q AR)

(il) Show that RvS follows logically from the (8)
premises CVD, (CVD) — 7H, 7H - (A A
TB), and (AA78) — (RVS)

Or

() () Obtain' the principal conjunctive normal (8)
form of the formula S given by (7P->R)A
@QsP

(i) Show that R~S can be derived from the 8)
premises P — (Q -8), 7RVP, and @

12. (a) (1) Shew that [C)]

((PE) > Q) A (D(Q() - R(x))
= (X)(P(x) = R(x))

(i) Demonstrate the following implications (8)

PV Q(x)), (x) TP(x} = (3 x)Q(x)

Or
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[image: image3.png]() () Show that from [€)]
8) @ x)(F(x) AS(x)) > (VM) = W)

bY@ YIM () ATW()), the conclusion )
(F(x) »75(x)) follows.

(i) Using CP or otherwise show the following (8)
implications

®) (P(x) = Q(x)) = (N)P(x) » (0)Q(x)

(a) () Define complement, distributive lattices (8)
and prove that every chain is distributive
lattice

() LetX={1234567}and R={(xy):xyis (8
divisible by 3 }. Show that R is equivalence
relation. Draw the graph of R.

Or

(b) @ (L.=<)be alattice in which * and @ denote (8)
the operations of meet and join respectively.
For any a, b€ L,Prove thata<sb e axb =
Laea®b=b

(i) Prove that the relation “ Congruence (8)
Moduilo is an equivalence relation”

(a) () Show that the function f: R— R defined by (8)
f(x) = 2x-3 is a bijection and find its inverse.
Compute f1 and fo f!

(i)} Define characteristic function. Using this (8)
prove that

AN(BUCY=(ANB)U(ANC)
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Or

If f:A- B, gB— €, h:C— D are functions,
then prove thathe (g o f) = (hog)of

Let N ={0,12,..... 3. let £ NoNbea
function defined by f(n) = n2+2. Determine
whether fis 1-1, onto. or both or neither,

Prove that Every finite group of order n is
isomorphic to a permutation group of degree
n.

Let <G, »> and <H, A> be groups and
g:G- H be a homomorphism. Then prove
that kernel of g is a normal subgroup.

Or
State and prove Lagrange’s theorem.

Let <G, +> be finite cyclic group generated
by an element a€ G. If G is of order n, that
is |6{=n, then a"=e, so that G = { a, at,
ad,.... ., a» = e } . Furthermore, n is the
least positive integer for which a® = 2.
~Prove
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