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1) Question No.1liscompulsory.
2) Solve any three questions out of remaining five questions.
3) All questions carry equal marks as indicated by figures to the right.
4) Assume appropriate datawheneverrequired. State all assumptions clearly.
Q.1 a) Use mathematical induction to show that (05M)
1+2+3...+4n=n (n+1)/2 for all natural numbervalues of n.
b) Draw Hasse Diagram for following relation, what the diagramis called as? Justify.
Let A={a,b,c,d,e}and
R={(a,a),(b,b),(c,c),(d,d),(ee),(a,b),(b,c)(c,d),(d,e),(a,c),(ad),(ae)bd),be),lce)} (05M)
c) Let the universal set U={1,2,3,...,10}
Let A={2,4,7,9} B={1,4,6,7,10} and C=(3,5,7,9}
Find 1) AUB 2)A(1B3) B/1C4) (AlB)UC5)(BUC) C (05M)

d) Considerset G = {1,2,3,4,5,6} under multiplication module 7 (05 M)
I.  Find the multiplication table of the above.
Il.  Prove thatitisacyclicgroup

Q.2 a) Test whether the following function is one-to-one, onto or both. (04Mm)

f: Z>Z, f(x)=x*+x+1
b) Define IsomorphicGraphs. Find if the following two graphs are isomorphic. If yes give theirone-to-

one correspondence. (08 M)

c) Prove that setG=1{0,1,2,3,4,5} is a finite abelian group of order 6 with respect to addition
modulo 6. (08Mm)

Q.3 a) ExplainExtended Pigeonhole Principle. How many friends must you have to guarantee thatat least

five ofthem will have birthdaysinthe same month. (04 M)
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b) Show that the (3,6) encoding function e:B>*-> B® defined by (08 M)
e(000)=000000 e(001)=000110
¢(010)=010010 e(011)=010100
e(100)=100101 e(101)=100011
e(110)=110111 e(111)=110001 is a group code.
(08 M)

c) Let the functions f,g, and h defined as follows:
f:R>R, f(x)=2x+3
g: R2>R, g(x)=3x+4
h: R>R, h(x)=4x
Find gof, fog, foh, , gofoh

Q.4 a) DefineRonZasaRbiff (a-b)isanon-negative eveninteger. CheckifRisa partially ordered relation.
(04 M)

b) Find Minimum spanning tree for the following graph using Prim’s Algorithm. (08 M)

c) Solve ar-a,.;-6a, =-30given ap=20, a;=-5 (08 M)

Q.5 a) Find the generating function for the following finite sequences (04Mm)
i)2,2,2,2,2;2* 1), 1L L1

(08 M)

b) i) Determine Hamiltonian Cycle and path in graph shown in (a)

ii) Determine EulerCycle and path in graph shown in (b)

(a) (b)
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c) State principle of inclusion and exclusion forthree sets. A software company is looking to expand, anda
firm is hired to help them find the necessary talent. The programmers must know the computer
languagesJavaand Python. The firmreceives 87 applications. Luckily, 75 applications indude knowledge
of atleast one of the languages. Asit comesto pass, 48applicants know Python, which is agood start,
but 31applicants do not know Java. How many people know both languages? Justify youranswerwith

an appropriate Venn diagram. (o8m)
Q.6 a) Prove pA(qVr) and (pA q)V(pAr) are logically equivalent. (04M)
b) Let H=
1 0 0
0 i | 1
1 1 1
1 0 0
0 1 0
0 0 1
Be a parity check matrix. Determine the group code e,.B*-> B® (08 M)
c) Let G be asetof rational numbersotherthan 1. Let * be an operation on Gdefined by a*b=a+b-ab
foralla,b €G. Prove that (G,*) is a group. (08 M)
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