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N.B.
1) Q.l is compulsory.
2) Solve any 3 questions out of remaining 5 questions.
3) Assumptions made should be clearly stated.
4) Draw the figures wherever required.

Q.1 Solve any four of the following questions.

a) Prove using Mathematical Induction that2+ 5 + $ + ,...+(3n-l):n(3n+l)/2 5

b) Explarn the term poset. Consider a set Dres, Find the elements of this set & draw the
hasse diagram for this poset. 5

c) Flow many strings of length 7 either begin with 2 zeros or end with 3 ones? 5

d) Explain the term partition set with suitable example,

e) Sltate the Pigeonhole principle and show that If there are 10 marbles in the jar & you
have a jar filled u,ith red, green, and blue marbles, you'll always have at least two
nrarbles of the same oolour. 5

Q.2
a) t0

Let A={:0, 1 ,2,3,4,51
i) Explain the term group.
ii) Prepare the composition table for the above set w,r.t. the operarion of addition
modulo 6.
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iii) Detemrine rvhether it is a group"
ii')Whether elemcnts of set A are inver-tible? trf yes, then trnd the inverses of these

elements
v'I Determine whether it is a cyclic group.

Let A * {,*1, axn.aj: a+, a$} nnd le,{ R be * relation on A whose mafix is ;

(,*
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Fiird out lransiti'e closure of R r:cirrg W*rshall,s alsorithm.

Q,3
a) A large software dcvelopment company employs 100 computer programmers. Of them,
45 are proficient in Java, 30 in C#, 20 in Plthon, six in C# and Java, one-in Java and python,
five in C# and Python, and just one programmer is proficient in all three languages above,, {;i'
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latiice.

l)eternrne the nurnber of computer proglammers that are not proficient in ariy of these three

languages. 8

c)
(,

Dstef,{ninc the scquence b,, *'hosr recungnce rolstion is tro * 2bu-1 + 1 with initin} c*rdirim

b1 'u 7'

j.'

6r''
Q,4
a) What rs a lattice'l Determine whether following hasse diagram repfesents a

i h

(,

b c

a

. '':b)

Conuder (3, S) an e*codrng funqtion e ; 83 -l Bt delined as

e (000) * 000000ff0
b (00.l) = l0l I 1000
e i0l0) * 00101 101

e {01 l} * 10010101
e {100} * 10lt{100
c{l0l} '' i0001001
* (1 t0):0001 i 100

e{1ll}-00110001

How many errors can 'e' detect & correct?

c) Whar. are tlrc necessary conditions for the isomorphism between 2 graphs? Determine B

whether^following 2 graphs are isomorphic,

6
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Q.s
a) If the addition & multiplicatiorr moduio l0 is defined on a set of integers

A=={0, 2, 4,6.8}. Then deterniine whether this algebraic system is a ring.
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b) irrpiain the terms Conjunctit,e & Disjunctive Normal Fomr with suitable examples. 6
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A fun,;tir:* f : 11 *r R is ilEfinqd try f {x; * 67

is it i) lnjc,lttt'e it) srrjecttv* iii) bijective

rviih suitable exarnPle (anY 4)

circuit.,:
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c) Dei.rre the rerms lluler path & a circuit '
I)eternrinewhethei:followinggraphshaveEttl*rpath0raeircuit.
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Q.6 I

il

. b) Sr:lve the follorrirrg using the laws of logic
,\

,,,' :Pr;r1 v(*'Pzr -qr'r') ++ Pvqvr

,,' c)

!' t ,R'-r R' is de{iner} by f,{x} * 1} ,
'1 : R *r R is detined bY U' ix) * 4x* +-l
t

i ' i:n*+Risri$$i**dbYtrix)*?x*?
Fi:rtd th+rula d'*fitri:ng

ii fog ii) eof -
dil fm*r}i,r iv) su(hofi

.:
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