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Question Paper Code : 55390

B.E./B.Tech. DEGREE EXAMINATION, APRIL/MAY 2011.
Seventh Semester
Information Technology
MA 1256 — DISCRETE MATHEMATICS

(Common to Fifth Semester. Computer Science and Engineering)

(Regulation 2004)

(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 — (10 x 2 = 20 marks)

1. Show that PA(P -@Xx=>P AQ.
2. Prove that the conclusion c follows form the premises A and Bif A AB A~ |Cis

a contradiction.

3.  Express the following statement in symbolic form using the notation in
predicate calculus:

No even positive integer except the number two is a prime.

4. LetM(x,y: x+y =4 and L(x,y):x<y. find the truth value of the following:

()3 M, ) A(FX(y)L(x,y)),  Give that the universe of discourse
E={1,2,3}°

5. IfR ={(1, 2), (2, 3), (3, 49} and 8 = { (2, 3), (1, 4), (4, 1)} alle relations on
A=1{1,2, 3, 4}. Find SoR and RoS.

6. Define what one means by a homorphism between Lattices.
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If y, denotes the characteristic function of the set A, show that 7 ,=1-7,.
Where ~A denotes the complement of A.

If R is the set of real numbers, define f: R — Rby f(x)=x +4 VxeR. show
that f is a bijection.

Define a Monoid.

State Lagrange's theorem on finite groups.
P!
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PART B — (5 x 16 = 80 marks)

Prove that NAND (T) connective is functionally complete. Also,

express the NOR () connective in terms of the NAND connective.
(8)

Prove that

(P> Q)A(Q—>R)=(P—R) 4)

LetA:1<2,B:12> 2and C: 5> 6. verify whether AAnB=C. 4)

Or
Find the PDNF and PCNF of the formula.
Se(PvRIAQ-SRIAP—-Q) (8)
Find the validity of the following argument:
If. the price of fuel increases then the prices of commodities
increase. If the price of fuel increases oil companys make profit. If
the prices of commodities increase then oil companies do not make
profit. Hence the price of fuel does not increase. 8)
Establish the validity of the following argument:

All men are mortal.

Socrates is a man

ThereforelS()crates is mortal. 4)
Show that
(Ex)(P)AQ(x )= () Plx) A(Fx) Qx) 4
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Prove that

(x){(A VB (x)e= Av(x)B(x). where A is any statement formula. (4)

Show that —|P(a b) follows logically from (x)Xy)(P(x,y)—>W(x,y)

and ~ |W(a,b). 4)
’ or .

Prove that (x)P(x)vQ(x)) = (x) P(x)v(I0)Q(x). ®)

Prove that P — (F)Q(x) & (I)(P Q). k (8)

Let A=1{1,2,84and R={(1, 1), (2, 2),(3,3),4,4), 2,4, 4, 2}
Show that R is an equivalence rectifies on A and determine the
equivalence classes with respect to the equivalence relation R.  (8)

Show that every chain is a distributive lattice. (8)
Or

Find the complement of each element (if exists) of the Lattice(Sw, D)
for n = 75, where (Sw, D) denotes the Lattice of divisors of n under

the divisibility ordering D. (6)
If A, B, C are sets, prove that AnB=AnC and AUB=AuC
imply that B = C. 6)
Show that a chain of three or more elements is not complemented.
(4)
Let f=A—>B and g:B —C be mappings. If gof:A —-Cis a
bijection prove that f is an injection and g is onto. 8)

Let R denote the set of real numbers. Define f:R—R by

f(x)=x°~2, show that fis a bijection and find F!. (8)
Or
If x and y are positive integers define x * y = x7-. Determine
whether * is a commutative or associative. )
Using characteristics functions, prove that
AN(BuUC)=(ANB)U(ANC)for any set A, B and C. (6)
1 2 3 4
IfA=1{1,2,3,4land = is a permentation on A,
4 2
findf <. (6)
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Let (M, *) be a Monoid. Prove that there exists a subset T <MY
such that (M, *) is isomorphic to the Monoid (T, 0). (8)

If every element in a group is its own inverse, show that the group
must be abelian. (4)

Show that the intersection of two normal subgroups is a normal
subgroup. (4)

Or

Find all subgroups of (Z4,+6)((Z;,+86) being the group of residue
classes modulo 6 under addition module 6). . 8)

0 1 1 1.0 0
LetH=(1 0 1 0 1 0] denotethe parity check matrix.
(U]

1 1 0 1
(1)  Find the group code C generated by H

(2) Find the rhinimum distance of C

3) If y=¢(,1, 1, 0, 0, 1) is the received word, find the
corresponding transmitted word from C. 10y
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