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SECTION—I]
( Marks: 135)

1. Put a Tick (v)) mark against the correct answer in the
brackets provided : 1x10=10

1.If A={5709,11,13, 15 and B={x:x=2n+1,
22zn<7 neNj, then B- A is equal to

(@ {9, 11, 13, 15} ()
(b] o Czed)

fe) (5,7, 9 )

(d) B (ga?)

/380



(2)
2. A self-complemented distributive lattice is called
fa) Boolean algebra { )
{b) modular lattice ( )
fc) complete lattice ( ]

d) self-dual lattice { )

3. Let p denote “He is rich” and let g denote “He is
happy’. Then the statement formula g — — p is
equivalent to

fa) if he is rich, then he is unhappy ( )

(b) it is necessary to be pcor in order to be
happy (5

(¢} he is neither rich nor happy ()

{d} to be poor is to be unhappy W)
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(3)

4. Which of the following propositions is a
tautology?

fal (pvg)—p s 5,
b) pvig-— p) )
fe) pvip=—aq) ()

(d p—i(g—p) G

5. The number of different permutations of the
word ‘BANANA’ is

(@ 720 . )
(b) 120 =)
fc) 60 (

(d} 360 i)
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(=4)

3\t

©. The 3rd term in the expansion of[Sx - y? l is

(@) —xy (t )
(b) —xu (]

) ~=x% )

7. The set of integers Z with the binary operation *
defined as a*b=a+b+1 for a, be Z, is a
group. The identity element of this group is

fa -1 ( )
by 1 G|
(¢ O (]

(d) 12 ()
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8. A necessary and sufficient condition for a
non-empty subset H of a finite group G to be a
subgroup is that

fa} aeH, be H=a,beH { }

f(b) asH, be H=(a+ble H ( )

fe) asH, be H=abe H ( )

{d acH, be H=(a-bje H ( )

G. The total number of edges in a complete graph of
n vertices is

{aj n 3

nin -1

@) —=

(el

|

(d n®-1 o)
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10. If a graph G is bipartite, then the chromatic
number () of G 1s

fa 1 ]
fb) 3 { )
fcg O [P
(d) 2 )
II. Tick {V) either True or False : 1%x5=5

11. Let (P(A), €) be a poset where A is any
non-empty finite set, P(A} power set of A and C is
‘set inclusion’. Then the least element of (P4}, ©)
1$ any singleton set.

True( ) / False{ )}
12. The contrapositive of the statement 'If (2] =0,
then f(x)is divisible by (x - 2)' is ‘f(x) is divisible

by (x -2} = f(2)# 0.

True( } / False( )
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13. if "C, = "Cq. then p=qgor prg=n.
True{ ) / False{ )

14. Burnside’s theorem states that if G is a finite
group of order p®g? where p and g are any

integers, and a and b are non-negative integers,
then G is solvable.

True( ) /' Falsef )

15. Sum of the degrees of all regions in a map 18
equal to twice the number of edges in the
corresponding graph.

True( ) / Falsef{ )
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SECTION—II
{ Marks: 10)

III. Answer the following questions : 2x5=10

1. Let N={1,2 3 ...} be ordered by divisibility.
State with brief justification whether cach of
the following subsets of N is lincarly (totally)
ordered

fa) {24, 2, 6)
b} {3, 15, 5)
() N={,23 .}
(@ {2,8,32,4)
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2. Using truth table, prove that the following
argument is valid :

p—o-agr-ogrE-ap
10 =
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3. Find the number of different words beginning
with P which can be formed by using all the
letters of the word PERMUTATION".
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4. Define cosets with an example.
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5. Draw a graph having—
{a) one cutpoint and one bridge;

{b) no cutpoint and no bridge.

* k%
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Answer five questions, sclecting one from each Unit
Unimr—I

1. {a) In a survey of 60 people, it was found
that 25 people read newspaper A,
26 rcad newspaper 5, 26 read news-
paper C, 9 read both A and C, 11 read
both A and B, 8 read both B and C, and
3 read al! the three newspapers. Find—
fii the number of people who read at
least one of the newspapers;
ft) the number of people who read
exactly one newspaper. S
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{b)

2. (a)

{b)

3. f(a}

(b}
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Define a finite Boclean algebra and
show that Dy, is a finite Boolean
algebra with the partial order of
divisibilily, where 12, is defined as the
set of all positive divisors of n.

In a survey of 100 students, the number

of students studying the various

languages is found as English enly 18;

English but not Hindi 23; English and

Sanskrit 8; Sanskrit and Hind:i 8;

English 26; Sanskrit 48 and no

language 24. Find—

() how many students are studying
Hindi;

fi} how many students are studying
English and Hindi both.

Let S={a, b, ¢} and L = AS). Prove that
(L, €) is isomorphic 10 D;,;. Here AS)is
defined as the power set of Sand 1J, the
set of all positive divisors of n.

Unir—II

Without constructing the truth table,
show the following equivalence
(~pal=gar)vigarivipar)=r

Obtain the principal disjunctive normal
form of the formula

P=@ardal=poi-ga-r})

{ Continued )



(b}

(bl

6. [aj
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(3]

Without constructing the truth table,
show the following eguivalence

ipvglal=pal=parglsi-paq

Cbtain the principal conjunctive normal
form of the fermula

pvl=p—=lgvi-qg—=rl)

UNIT—III

A commitiee of 5 is to be selected from
among 6 boys and 5 girls. Determine
the number of ways of selecting the
commillee 1f it 15 to consist of at least
one boy and one girl,

If the 4th term in the expansion of

Lo

65 . .
s > find the vailues of n and a,

In an examinatien paper, there are
two groups cach containing 7 questions.
A candidate is required to attempt
9 questions but not more than
5 questions from each group. In how
many ways can 9 questions be selected?

n

w

5
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Define group homamorphism. Let f bea
homomorphic mapping of & group GG into
a group J. Let f[G] be the homomorphic
image of G in J. Then show that (G} is
a subgroup aof J.

UNIT—V
Define  the following terms  with
examples :
fii Complete graph
i) Planar and non-planar graphs

Write the adjacency matrix and the
incidence matrix for the following
graph

A E

(&

B

Define tree, Write down all the spanning
trees of the following graph

A i C

—

o

S

)|
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fb} Define Hamiltonian graph. Check
whether the following graph has
Hamiltonian circuit or not :

Give suflicient reason to support your
answer.

wn

A k&
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