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THIRD SEMESTER B.TECH. (ENGINEERING) DEGREE
EXAMINATION, JUNE 2009

CSATIPICS 2K 303—DISCRETE COMPUTATIONAL STRUCTURES.
Time ; Three Hours Maximum : 100 Marks

Ansuer all questions.
Part A

L (@) Show that ¥ x(P(x) >@(x)) and 2 (P () » 2 @(x) aro logically equivalont.

(1) Determine whether (-~ A (p =) 10 i u tautology.

(©) Show that the set of odd positive integers i o countable set

(@) Show that the divides relation on the set of positive integers is not an equivalence relation.

(o) Prove that the intersection of o subgroups of @ group i & subgroup

(@) Find the ot cosets o ([0 6] in the growp G (55, 75)

(g Show that R[x] is an integeal domain i and only f R i an integral domain.

(hy Find all the zaro divisors of the ring (2 ®,0).

10 marks)
Part B
1L () () Show that (%) (P (x) A () = (¥2) (P(x) A (¥) Q). (@ marks)
() Prove that PQQ-R—APAR) PuR =R ® marks)
o

() () Verify the validity ofthe ollowing argument
“Allmen aro mortil.
Socraten i 8 man.
Therefore Socrates is  mortal".

(3 marks)
Turn over
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Prove the P+ § can be dorived from che premises Py Q ~QvR RS (8 marks)

Let X={1,2,... 7} and R={(x.3)1 (x - ) is divisible by 8 ) in X, Prove that R is an

oquivalence rolation.

7 maska)
Lot (1, 5) bea latice. For @b, L prove that
forbscsarb < asc
a®b < aoe
© marks)

or
Lot /R Rand g:R>Rwhere R is the uet of real numbers, be given by

1)
subjective

2

@ (x)=x 44, find £ g and g o f, State whether these functions are

(@ marks)

Draw the Hasse diagram for the power set of the set X = 1, 2, 3 with the set inclussion
relation.

7 marks)
State and prove the fundamental on homomorphism. (7 marks)
Prove that every group of oder . in isomorphic to & permutation group of degree '
(8 marks)
or

Prove the a subgroup H of G is a normal subgroup if and only if every lof coset o H in G
is n ight coset of H in G

(5 marks)
Show that the (2,6) encoding function defined by ¢(00)=00000,¢(01) 01110
(10)=10101,(11) = 1011 ix a proup code.

7 marks)
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() Prove that a fnite intogeal domain i a feld (8 marks)

() 1 and b are two arbitrary elements of a uniqu fctorisation domain D and P is  prime
wlemont of D, then P divides ab =» cither P divides a or P divides b

o
() ) Prove that every Buclidean domain s a princi ® marks)
() Prove that « g s rroducible over the field of integer modules 11 (7 marks)

14 15 60 marks]





