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Question Paper Code : 13542

B.E./B.Tech. DE.GREE EXAMINATION, NOVEMBER/DECEMBER 2012.
Seventh Semester
Information Technology
MA 1256/MA 1301/070030014 — DISCRETE MATHEMATICS

(Common to Fifth Semester Computer Science and Engineering,
Regulation 2004/2007)

(Common to B.E. (Part-Time) Fourth Semester, Computer Science and Engineering,
Regulation 2005)

Time : Three hours | “Maximum : 100 marks
Answer ALL questions.
PART A — (le x 2 = 20 marks)
1.  Express the statement “Good food is not cheap” in symbolic form.
2.  Prove that Pv—(P /\ Q) is a fautology.
3. Negate and simplify : V x [p(x) — q(x)].

4. Give an example to show that (3x) (A(x) A B(x)) need not be a conclusion from
(3x) A(x) and (3x)B(x). ‘

5.  Give an example of a relation which is symmetric, transitive but not reflexive
on {a, b, c}.

6. The following is the Hasse diagram of a partially ordered set. Verify whether it
is a Lattice. : :
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If w, denotes the characteristic function of a set A, prove that

Wapx)=y (x)—y, . 5(x) for all x € E, the universal set.

Let A={1,2,34,5} and B={1,2,3,4,5,6}. How many one-to-one functions
f:A—> B satisfy f1)=3, f(2)=67? A

Define normal subgroup of a group. Give an example.

Let G be a group with subgroups H and K. If |Gl=660‘, |K|=66 and
K c H c G, what are the possible values of IH ] ?
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PART B — (5 x 16 = 80 marks)

Without using truth table, show that @ v (PA-Q)v (=P A—=Q) is a

tautology. €))

.. Show that [P - (@ —» P]= [(P‘—>‘ Q) - (P - R)]. (8)
Or |

Find the principal disjunctive normal form and principal

conjunctive normal form for —(pv q) < (prg). €:))

Prove that following conclusion is true : 8

-PvQ,-QVvR,R->5=8.

Show that the premises “A student in this class has not read the
book”, and “Everyone in this class passed the first exam” imply the
conclusion ‘Someone who passed the first exam has not read the
book”. (8)

Show thét (x) (P(x) —)vQ(x))/\ (x)(Q(x) > R(x)) = (x)(P(x) > R(x)).
€))

Or

Verify the validity of the inference: ‘If one person is more successful
than another, then he has worked harder to deserve, success. Jack
has not worked harder than James. Therefore, Jack is not
successful than James”. - (8)

Prove that (3x)(A(x)v B(x)) < (3x) A(x) v (Ax) B(x). (8
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Prove that (ANBU[BN(CNDUCN D))] using laws of set
theory. (8

Establish De Morgan’s laws in a Boolean Algebra. : (8)
Or

Let R denote a relation on the set of ordered pairs of positive
integers such that (x, y) R(u, v) if and only if xv = yu. Show that R

is an equivalence relation. )

Let (L, * EB) be a compiemented, distributed léttice. For a,b,ce L

show that the following are equivalent : 8)
(1) a<b

2) a*b'=0

(35 a®b=1

4) b<d.

1 2 3 4 1 2 3 4 .
If f= and g= : are permutations, prove
3 21 4 2 341

that (gof) ' =flog™. (C)

Let Z+ denote the set of positive integers and Z denote the set of
integers. Let f:Z+— Zis defined by

n e
2 if n is even; -
fmy={ %
—ZL—, if n is odd.
Prove that fis a bijection and find f. 8)
Or

Let D(x) denote the number of divisors of value x. Show that D(x)

is a primitive recursive function. (8)

Prove that the composition of functions is an associative operation.

8)
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State and prove Lagrange’s theorem. (10)

Prove that intersection of any two subgroups of a group G is again a
subgroup of G. Is union of any two subgroups of G is a subgroup?

Justify. (6)
Or
(1 1 0]
011
Let H=|1 0 0| be a parity check matrix. Determine ' the
010
0 0 1 |
following group code ey : B — B°. ' (10)

Prove that intersection of two normal subgroups of a group will be a
normal subgroup. 6)
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