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M.C.A. DEGREE EXAMINATIONS: OCTOBER/ NOVEMBER 2008
Second Semester

PO7CA201: Mathematical Foundations of Computer Science

Time: Three Hours Maximum Marks: 100

Answer ALL Questions
PART A (20 x 1 =20 marks)

1. For what value of A, the system of equations

x + 2y + -3z =0, 3x + Ay —z =0, x-2y + z =0 possess a non-trivial

solution.
A h=-2 B.A=2 C.A=3 D.A=3
2. The eigen values of A? where
4 1
A
3 2
A 1,4 B.1, 9 C.1, 16 D.1, 25

3. The condition satisfied by a, b, ¢ so that the following system of equations
x +2y-3z=a, 3x -y +2z=b, x-5y +8z=c tohavea solution is
A. 3a-2b +4c = 0. B. 2a-b +¢c = 0. C.2a-b+7c=0. D. 4a-2b -¢c = (.

4. If 23- 32 + 5A-1=0 is the characteristic equation of a matrix B, then find B! in terms

of Band L.
A. B'=B-B+sl. B. B'=B%-35B+L
C. B'=5B-B+5L D. B'=5B*-B-L
5. Which of the following is not true.
A. A®B= (A-B)U(B-A). B. A®B=(AUB) (AnB).
C. A-(BNC) = (A-B) U(A-C) D. A-(BNC) = (A-B) n (A-C).
6. The function f : R »R defined by {(x) = 5x°+7,x eRis
A. One-one and onto. B. One-one but not onto.
C. Onto but not one-one. D. Neither one-one and nor onto.

7. The relation R defined on the set of integers defined by aRa iff a? >0 is
A. Reflexive, symmetric and transitive.
B. Symmetric and transitive but not reflexive.
C. Reflexive and transitive but not symmetric.
D. Reflexive and symmetric but not transitive.
8. How many reflexive relations are there on a set with “n” clements?

A 2n(n+1) B 2(n(n+l)/2) C 211([1-1) D 2(n(n-l)/2)
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9. The compound statement p—[q—>(pAq)] is a
A. Tautology.  B. Contradiction. C. Contingency. D. Absurdity.
10. Which of the following is not true?
A. p—>q&~q—o~p. B.p—qo-pvg. C.p—=qe~p—>~q. D. p>q S~(pr~q).
11. The negation of the compound statement (pvq)—>r is
A. ~pA(~qvr). B. (~pa~q)vr. C. ~pa~qat. D. ~r v{pvq).
12. The expression “Given a positive integer, there is a greater positive integer”
where P(x): x is a positive integer, G(x, y) : x is greater than y in symbolic form
is
A. (y) @x) (P(x) =G(x, ). B. (x) By) (P(x) =>G(x, y)).
C. (y) (3x) (P(x) =Gy, x)). D. (x) @y) (P(x) ->G(y, x)).
13. The language given by the production rules P= {S—aB, A—aB, B—>bA, B—b} is
A. L= {a"b" nz1} B. L= {(ab)"/ n>1}. C. L= {a"b"/ n>m}. D. L= {a"b"/ m>n}.
14. The grammar for he language L= { ablc’/ i+=k, i20,j 20} is
A. S—aAc/B, B—bbBe, B—=cB/e. B. S—aSc/A, A -»aBb, B—bce/c, Cob/e.

C..S—aSc/A, A 5bAc/e . D. S—aAc/B, A—bbBc, B—cB/e.
15. Which of the following grammar is ambiguous?
A. S—aSh, S—e. B. S—aSh, S—e.
C.S8—>88, S—a, S—b. D.S—aA, A —»bbA, A—c.

16. Which of the following language is not context {ree?
A. {2/ n>1} B.{a"" n21}. C. {(ab)"/ n=1}. D. { a"b"¢"/ n21}.
17. Which of the following strings is accepted by the automata given by the
transitions 8( qo, a) = qo, 8( qo, b} = qu,8( q1, @)= qo, 8 q1, b) = qi and qy is the
accepting state is
A, a"b" B. a"b™a" C. ab"a D.a"d".
18. The finite automation that accepts L= {{ab)" /n 20} is
A. 8(qo, @)= qo, 8(qe, b} = q2,8(q1, 3) = q2, 81, b) = o, 3(q2, 3) = 2, 8( 2,
b) = q» where q is the accepting state.
B.  &(qo,a)= qo, 8(qo b)= q2,8(qu, @)= q2,8(q1, b) = qo, 8( 2, 2) = @z,
8( 2, b) = g, where q, is the accepting state.
C. 3(qo,a)= qo 8(qo,b)= q2,8(q1,a) = q2,8(q1, b) = o, 8( g2, ) = a2,
d( g2, b) = qu where q»is the accepting state.
D. 3(qo, @)= qi, 8(qo, b) = q2,8(q1, 8) = q2,8(q1, b} = q1, 8( 2, ) = q,
8( q2. b) = q2 where qa is the accepting state



19. The language accepted by the Finite state automata 8( qo, 2} = d1, 3( qo, b} = do,
8(q1,a) = q2,8(q1, b) = qo, 8(d2,8) = &2 and 8( ga, b) = g2 where qzis the
accepting state is
A. { set of all strings with equal number of a’s and b’s}.
B. { setof all strings in which every a is followed by a b.}.
C. { set of all strings with even number of b’s}.

D. { setofall strings with even number of b’s}.

20.The language accepted by the Non-deterministic finite state automata with
transitions & qo, @) = {q1, @3> (i, A = d1,8( Qs b)= gz, 8(q2 b) = Q.
where {qo,q2} as the accepting states is
A. {e,a} L{(ab) m=1}. B.{e, a} w{a'd"/n=1}.
C. {e,a} u{a®™"/n21}. D.{e,a} w{a™"/ m, nx1}.

PART B (5 x 16 = 80 marks)

21. (a) (i) For what value of & and p the simultaneous equations x +y +Z2=0: X+ 2y
+3z = 10: x + 2y +Az = p have (1) no solution (ii) a unique solution (iii) an
infinite number of solutions. (8)

(ii) Find the eigen values and eigen vectors of adj A given that the matrix (8)

A= |2 0 -l
0 2 0
-1 0

(OR)
21. (b) (i) Use Cayley-Hamilton theorem to find the value of the matrix given by
(AP -SAT +7A° 3A° +8A7 2A+ 1) if the matrix (8)
2 11
A=10 1 0
1 1 2
(i) Tind the rank of the matrix (8)
1 1 -1 1
A=11 -1 2 -1
3 1 0 !

22 (a) (i) If A, B, C, D are sets prove algebraically that
(AmB) x(C D) = (AxC) N(BxD). Give an example to support this result(8)

(iDLet A= R- {3} and B= R-{1} and a function f: A —B is defined as
f(x) = (x-2)/ (x-3) forx €A, Find (i) if fis 1-1. (ii) if fis onto (iii) find £ ifit

exists. In case ! does not exist, give reasons why it does not exist. (&)
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(OR)

(b) (i) If R is the relation on the set of integers such that (a, b) R if and only if
3a +4b= 7n for some integer n. Check whether R is an equivalence relation. (8)

(ii)Find the number of primes greater than 1 and not exceeding 100 by using the
principle of inclusion and exclusion. 8

23 (a) (1) Obtain the pdnf and penf of

(P—>(Q AR)) =(~P A(~Q A~R). (8)
(ii) Prove that (x)P(x) v (X)Q(x) = (x) (P(x) v Q(x)). (8)
(OR)
(b) (i) Prove that R >~Q, R vS, S -5~Q, P —Q are inconsistent 8
(ii) Prove that { ~PA(~Q AR)) v(QAR) v(PAR) <R without using truth table (8)
24. (a) (i) Construct a grammar to generate L= { a' / r is a perfect square}. (8)
(i) Show that L = { a” / n >0} is not regular . (8)
(OR)
(b) (i) Prove that the language L= {a"b"/ n 21} is unambiguous. (8)

(in) If 2,1 and L, are context free languages then prove that L; w Ly, L;L; and
L, are context free languages. (8)

25 (a) (i) Let M=({qo, q1, 92} {3, b}, qo.6, {d2}) be a non-deterministic finite state
automata, where & is given by 8(qo a)={ qo, i}, 8( o, b) = {q2}, 6( q1,8) =
{a1}, 8(q1.b)={ qo}, 8( q2.2) = {qo}, 8( q2,b) = {1, q2}. Construct an

equivalent DFA. , (8)
(ii) Construct a finite automation recognizing 1.(G), where G is the grammar
S—aS/bA/b and A— aA/bS/a. (8)
(OR)

25, (b) (i) Design a DFA that accepts all strings over {0, 1} except those containing
the substring 001. (8)

(ii) Find a regular grammar accepting the recognized by the finite automata M
represented by the transition table.

State a B
q q3 92
Q2 43 d4
43 q4 J2
qa T4 g4
Where q is the starting state and g4 is the accepting state. (8)
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