50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

15CS36

Max. Marks: 80

Note: Answer any FIVE full questions, choosing ONE full question from each module.

Module-1
Define the following terms with an example : i) Conjunction ... ii) Tautology
111) Quantifiers iv) Proposmon v) Conditional or Implication

vi) Dual of statement. (06 Marks)
Prove the validity of the fo llowmg arguments : :
i) p—or C ) (mpv-aq)— (r/\s)
—p—q r—t ~
q—s =t
. ar—'s P
(06 Marks)

Find the negation of each of the following quantified statements :
) Vx,Vy [(x>y) = (x-y)>0)] °
i) VX, Iy [(p(x, y) A q(x, ¥)) 21X, Y)]- (04 Marks)

OR
Prove that the following compound propositions-are tautologies :
D [pA(e—=q@l—=q i) {p—=(@—Di—>{p—>9— @0} (05 Marks)
Prove the following by using laws of logic

) [Po2DA(=gqAatv=q]l<—-(qvp)

e

ii) [pvqVv(=pa=qAan]e(pvaqvr). ‘ (05 Marks)
Show that “Ifn is an odd integer thenn + 11 is an even mteger by 1) Direct proof
11) An indirect proof iii) Proofby contradiction., (06 Marks)
Module-2
Prove the following by Mathematical Induction :
. 2 -
P+2%+3+ .. . +n’= {n_(nzill} P (05 Marks)

i) How many arrangements are possible for all the letters in the word SOCIOLOGICAL?

ii) In how many ofthese arrangements A & G are adjacent?

iii) In how many of these arrangements all the vowels are adjacent? (06 Marks)

A sequence {a,} is defined recursively by a; = 4, a, = ap + n for n > 2. Find a, in explicit

form. (05 Marks)
OR

If Fi’s are the Fibonacci numbers and Li’s are the Lucas numbers, prove that

Ln+4—Ln=35 Fy+; for all integers n > 0. (06 Marks)

A certain college question paper contains 3 parts A, B and C with 4 questions in part A, 5

questions in part B & 6 questions in part C. It is required to answer 7 questions by selecting

atleast 2 questions from each part. In how many different ways can a student solve the

question paper? (06 Marks)
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Find the coefﬁ01ent of :
i x y2 Z 1n the expansion of (x +y + z)’.

ii) v* w’x*y° Z' in the expansion of (v +w +x +y + z) (04 Marks)
Module-3

Let A= {a, b, c,d} and B = {2, 4, 5, 7}. Determine the following :

1) 1AxBI. :

ii)) Number of relations from A to B.

iili) Number of relations from A to B that contain (a, 4) and (c, 7).

iv) Number of relations from A to B that contain exactly six ordered pairs.

v) Number of binary relations on A that contain atleast F ourteen ordered pairs. (06 Marks)

Let f, g, h be functions from z to z, deﬁne by fi(x) =x*, g(x) =x+ 5 and h(x) = Vx> +2.

Determine (h o (g o f)) (x) and ((ho g)o 1) (x). Verify that ho(gof)=(hog)of (05 Marks)

LetA {1,2,3,4} and ;
={(1,1,(,2),2,1),2,2),3,1,3,3),(1,3),4,1),(1,4),(4,4)}.IsRisan

equivalence relation? Find the corresponding partition on A. (05 Marks)
OR

Prove that if f: A —> B,g:B— Care mvertlble functions, the g o f: A — C is invertible

and (g o ) =f'o g™ (05 Marks)

Let A=¢1,9¢3,4} and R={(1, 1) (12),(2,3),(3,4)},8= {(3 1), (4 4),(2,4),(1,4)}
be relations on A Determine the relations R o S, S o.R, R* and S®. Write down their
matrices. (05 Marks)
Consider the Hasse diagram of a POSET (A, R) given in Fig. Q6(c).

i) Determine the relation matrix R ii) Construct the digraph for R |

1) Write maximal , minimal , greatest and least elements. e e (06 Marks)

Fig: Q6(c) ;~
' ’,
~ Module-4 AL
How many integers between'1 and 300 (inclusive) are 1) divisible ast one of 5, 6, 87
ii) «ivisible by none of 5, .6, 8? (05 Marks) -
Determine in how many ways can the letters in the work ARRANGEMENT be arranged so
that there are exactly two pairs of consecutive identical letters. (06 Marks)
Find the Rook polynomial for 3 x 3 board by using the expansion formula. (05 Marks)
OR

A person "inveéts Rs 100,000 at 12% interest compounded annually : 1) Find the amount at
the end of 1%, 2™, 3™ year ii) Write the general explicit formula iii) How long will it

take to double the investment. (06 Marks)
Solve the recurrence relation a, +2 — 8a,+1 + 16a, = 8(5") + 6(4") , where n > 0 and ag = 12,
a;=>5. ' (05 Marks)

An apple , a banana., a mango and an orange are to be distributed to four boys B, B,, B; and

B4. The Boys/B; and B, do not wish to have apple, B; does not want banana or mango and

B, refuses orange. In how many ways the distribution can be made so that no boy is

displeased? (05 Marks)
: 20f3
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Module-5

9 a. Define the following : i) Complete Graph  ii) /Bipartite Graph 1iii) Isolated Vertex
iv) Regular Graph v) Subgraph. ' (05 Marks)

b. Let G =(V, E) be simple graph of order |V| = n and size |E| = m. If G is a bipartite graph,
prove that 4m < n’. (05 Marks)

c. Construct an optimal prefix code for the symbols a,o,p,u,Yy, z that'occur with frequencies

20, 28, 4, 17, 12, 7 respectively. , (06 Marks)

OR

10 a. Prove the following :
i) A path with n vertices is of length n-1.
ii) Ifa cycle has n vertices, it has n edges. ;
1)) The degree of every vertex in a cycle is two. (06 Marks)
b. Define Isomorphism. Verify the two graphs are Isomorphlc (Refer Fig. 10(b(i), (11))

N
W Wy Us ) >~

vy Vy

, Y} Ve
\A Vs (04 Marks)

Fig. Q10(b (i) Fig: Q10(b (i1))
c. List the vertices in the tree given in Fig. Q10(c), when they are visited in-:

1) Preorder ii) Postorder ii)) Inorder Traversal. * (06 Marks)

., Fig, Q10(c)

R
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