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( 3 hours) Total Marks: 80
N.B.

1. Question No 1 is compuisory

2. Solve any three question out of remaining five questions
3..Assumption made should be clearly stated '

4. Figure to the right indicates fuli marks

1 (a) Provethat 8" — 3™ is a multiple of 5 by mathematical induction, n= 1

(b) Show that if a relation on set A is transitive an irreflexive, then it is asymmetric.
(c)  Function f(x) = (4x + 3)/(5x — 2). Find f1
(d) What is the total number of vertices in a full binary tree with 20 leaves?

2. (a) Letf(x)=x+2, g(x)=x—-2andh(x)=3xforallxe€R.(RIs the set of real number).
Findi) fegoh li)hogof i) fofof
() Let R be arelation on the set of integers Z defined by aRb if ana cnly if

a = m(moed 5). Prove that R is an equivalence relation. Find 7z /R.
(c) ShowthatAXx (BNC)=(AXB)n(AXBE)

3 (a) Letd={1,2734}andR ={(1,2),(2,3),(3,4),(2, 1)} rind the transitive closure using
Warshall's algorithm. _
(b) Consider the lattices L1 = {1,2,4}, L2 = {1, 3,9} under divisibility. Draw the lattice L1 x L2.

(c) Solve the recurrence relation a,, = —3(ap-1 + a,_») —a,—3 With ay =5, a, = —9 and
Ay — 15 .

4 (a) Show that 3 group G is abelian if and only if (ab)* = a“b* foralla,b € G

(b) Prove that the set G = {1,2,3,4, 5,6} is an abelian group under multiplication modulo 7.

(c)  Find the generating function for the following series

) 10,1,2,3,4, i}
1) 11,2,3,4, 5, oot e}
i) {2,2,2,2,2, i s v}
v) {0,0,0,1,1L, 1,1 cooveiii i}
S5 (a) 1 0 0
1 i 0
Let H = ‘i é é be parity check matrix.
lO 1 0
-0 0 1
Decode the following words relative to maximum likelyhood decoding function.
) 011001 i) 101011 i) 111010 v) 110110
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(b) Determine the Eulerian and Hamiltonian path, if exists, in the following grapns: 6
d a
P , g
C
. t }
— - N
T S a b
A‘
(c) Let G be the set of real numbers and let Let G be the set of real numbers and let 6
a*b = ab/2. Showthat (G,*) is a abelian group.
(a) 3
A e
c €= — d
2

a ————— — b
| -y,
(b) Use the laws of logic to deternine the following expression as tautology or contradiction. 6

pA(p=9)]=q
(c) Draw the Hasse Diagram of the following: ' 6
a) Daics b) D5
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