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B.C.A. (Prrt-D Semester-I Examiration

DISCRETE MATHEMATICS

Papcr-lST5

Time : Thrce Hoursl [Maximum Ma*s : 60

Note:-(1) ALL questions are compulsory.

(2) Attempt ONE question from each uoit.

TJNIT-I

1. (a) IfA and B are finile sets ther provc that :

n(A u B) = n(A) + n(B) n(A r'\ B). 3

(b) Let f : A -' B aid g : B + C. If f and g ale one-one then prove that g o f is one-one.

3

(c) Amongst the integer 1 to 300, lind how many are not divisible by 3 nor b) 5. 6

2. (a) Let A and B be countable sets. Then prove that A u B is countable. 6

1t) Dcfine permutation and combination *ith example and prove that :

n",-ncn, 6

UNIT_II

3. (a) Find the coefficient ofxrr in expansioo of(xr + xa + xi + .......)r. 6

(b) Define Ferrer's and conjugate Felrer's diagram and draw both for 9 + 5 + 3 + 2. 6

4. (a) (i) Find the scquence lbr the exponential generating function for (t +x)r. 3

(ii) Let A(x), B(x) and C(x) are ordinary generatiEg functions, if c" : o a" + p b" then

prove that c(x) = (r A(x) r p B(x). 3

(b) Define probability generatiDg function and provc that E(x) : P'"(l). 6
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6

(a)

(b)

(a)

L\IT-TII

Solve the Fibonacci relation a. = a_, + a,, with initial conditions a0 = 0. aj = l. 6

Find the rotal solution of a, - 6a. , + 9a , = 4. 6

Let ao be the number of region into which the plane is decomposed by n straight lines.

No t\lo of rvhich are parallel, no three of which arc concurent. Fi[d the recurrence

relation for a". 6

[ind the homogeneous solution of the recurrence relation :

4a, 20a,. + 17a,, 4a,, = 0. 6

UNIT_IV

State Dualit]" Principle. Find the duals of the follorving :

(i) (a,,. b) > 6

(ii) (avb)=(bva)

(iii) a>(bvc-)

(iv) (a v t:) = t

(v) a>0
(vl) a<0.

Define Partial order set and prove rhat (p(A), c) is Paftial order ser

Test whether following is Tautology or contradiction :

(i) (p 
^ 

q) --r (p v q)

(ii) (prq)^(^-pv-q)
(iii) p,r (p -+ q)

Prove that :

(a^b)^c=a^(b^c).

(h)

'7. (a)

(b)

(a)3

(b)

6

6

6

6
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9. (a)

(b)

10. (a)

(b)

UN]T_V

Prove that in distributive lat(ice if aD element has a complement then this complement

is unique. 6

In any Boolean algebra, show that (a + b') (b + c') (c + o') = (a' + b) (b'+ c) (c'+ a).

6

In a Lattice if a < b and c < d, thetl prove that :

(i) a,..c3b,..d
(ii) avc<bvd
(iii)avo=a 6

Let B is the set of statemcDts from closed under ^, v and -. Show that
< B, zr, v, -, C, t > is Boolean algebra, where C is contradiction and t is

tautolog,v 6
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