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First Semester M. Sc. Computer Science Degree Examination, July 2009
(I.LD.E)
MATHEMATICAL FOUNDATIONS OF INFORMATION TECHNOLOGY

Time: 3Hours Max. Marks: 80

Instructions : The question paper contains two Parts, Part A and Part B. Part A
carries 32 marks and Part B carries 48 marks.

PART — A
Answer any eight questions. All questions carry equal marks. (4x8=32 Marks)

1. Defineatautology. Isthe
proposition ((-P— Q )—(Q— P)) atautology ?

2. Check whether the set of elements of RS, [x, X5, x3]’ with each x; >0 isa
Vector space or not.

3. Define apower set. List the elements of the power set of A = {{o}}.

4. For what truth value will the following statement be true. “1t is not the case that
houses are cold or haunted and it is false that cottages are warm or houses ugly.”

5. Definealattice. Areall partially ordered sets lattices ? Justify your answe.

6. Prove that a group of prime order must be cyclic.
7. Construct agrammar for the language | = {aZi 0 |i 21}_

8. Simplify the Boolean expression:

[as (b ®c] * [ ® (a=c)].
P.T.O
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9. Let <L,<> bealatticein which « denote the operation of meet. Prove that for
abel,a<bsaxb=a.

10. Define aconnected planar graph. IsK, planar ? Explain.
11. Distinguish between a Rooted tree and aBinary tree.

12. Find an Hamiltonian circuit for the given graph.

o
—

PART — B

Answer any six questionsin full. All questions carry equal marks. (8x6=48 Marks)

13. Usetruth tablesand laws of logic to show that the given propositionsarelogically
equivaent:

) P> (Q—>R) i) P>(=QvR) i) (PAQ)—»R

14. Check whether the given vectors xa=[3 2 7] : x2=[2 4 1] ; x3=[1 -2 6]
arelinearly dependent. If so find arelation between them.
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15.

16.

17.

18.

19.

Show that the graphs G, and G,, areisomorphic by defining a 1-1 correspondence
between the vertex sets and the edge sets.

Let A, A, A,and A, denote the set of integers from 1 to 250 (both inclusive)
that are divisible by 2, 3, 5 and 7 respectively. Represent each of the following
using aVenn diagram and hence find the number of integersthat are:

a) divisible by 2 and 7 but not by 5
b) divisible by 3 and 2 but not by 7 or 5.

Define asemigroup. Let (A, «) beasemigroup and ae A. Consider abinary
operation @ on A suchthat VX,ye A, x®@y=x*a*y. Check whether @ is

a) associative  b) commutative.

[llustrate the procedure to determine the minimal spanning tree from aweighted
graph. Support your illustration using an example.

a) Construct adigital network using AND-gate, OR-gate and NOT-gate to
realize the Boolean expression given by (X1vXz) v (X1 A X3)

b) Write the above expression in both disunctive and conjunctive normal
form.
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20. Giveabrief discription on phase structure grammar.

21. Let =+ beabinary operationonsetA = {0,1,2,3,4} defined by a : b ={remainder
obtained when atb isdivided by 5}.

a) Findtheidentity element(s) if it exists.
b) Findtheinverse of each element if it exists.

c) Proveor disprovethat « iscommutative.




