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l.

tlnswer any Jive questions.

Show that every simple finite graph has two
verlices of the same degree. . 4

Using Big-Oh notation eslimate thc growth
of3

.f (")= a n' + 5 n + 7 I og(n t)

(c) Define a field. Give an examplc of a field
with five clements. 5

(a)

(b)

Contd.



Irind the shortest path between K and L in
thc graph shown below by using Dijkstra's

Algorithm.

(a) What is a cyclic group ? Givc an example of
a cyclic group of order 4. What are the

gcnerators of this group ? Justify your

answers. 2rl+2 =5

(b) Show that the sequencc

o,=3(-lY +2" -n+2 is a solution of the

recurrence relation 3

an= Qn-t +2an-r+2n-9
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(c) It ('A,<,) and (r,< r) arc posets, tlren prove

that (A x a, < ) is a poset with partial ordcr

' < ' defined by (a,b)<(a' ,b') if a <,a' in A

and b<rb' in B.

Show that every chain is a distributivc lattice-

Lct 1r = (t, t ) (t, z ) (2, :) (z,q), Q,q), (q,r), (+,2)|

and s = {p, t)(+, +)(2,:) (2,+)(t,') (t,+)}. n,e

SoR and Ro,S equal ? Justifu. 3

Prove that in any graph, there are an evcn

number of vertices of odd desrec. 4

Using truth table test the validity of following

argument

"If I will select in LA.S cxarnination. then

I will not be able to go to London. Since. I

am going to London, I will not sclcct in

I.A.S Examination."

(d)

3.

(b)
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g)4.

(b)

(c)

(c) Find the number of solutions to each
cquation, where the variables are non-
ncgativc integers 2

xt+x2+x3+14+15 =10

(d) (t) What is a ring ? Give an example of a

. finite ring and a non-commutative ring-
o

(i, Let P=Fa,2.b,2.c),

e ={s.o, 4.b, t.dl

then find the cardinalities of
PUQ, PI)Q;P-Q;Q-I'; P+Q s

There are 1400 students in a college ; 1250
can pfay basketball, 952 can play cricket and
60 students can neithcr play basketball nor
crickct. I-Iow many students can play both
basketbafl and cricket ? 3

Show that thc rclation R on the set of Z
defined by "aRb iffa-D is divisiblc by 5"
is an equivalence relation, where Z is the set
of intcgers. 5

Prove that a complete graph with r vertices

n(n -ll
contains -]r edges.
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(d) (,) Let A(x).' x has a white colour 3

B(x):x is a polar bear

C(x):x is found in cold region ovcr

the universe of animals.

Then harrslate the following into simple
' sentences,

@ *(n(x)n-,e(x\)

@ €')(-c('))

@ (vx)(BG)^ c(x) ------+,eQ))

Find the principal conjunctive normal
form using truth table of

Q nq)v( q,',r).

5. (a) (r)

(t,
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Show that the map f :.lt +R defined

by f(x)=sv-3 is a bijective maP. 2

State true ar falsd with justification

(t,-t),t) is a finite group of order 2
.|

Contd.



(b) Is a non-symtnetric relation an anti-
symmetric relation ? Justify your answer by
citing cxamples to show the differcnce
bctween thcm.

Prove that the vcrtex conncctivity ola graph

G is always less than or cqual to thc cdgc

conncctivity of G 5

I{ow many vertices do the folklwing graphs

have if they contain 4

(, 16 edges and all vertices of dcgrcc 2

(it) 2l edges, 3 vertices of dcgrce 4 and

otherS each of degrce 3.

Write the negation of each of thc lollowing
statements ' 3

(, Paris is in India and Delhi is in France'

(iil 2+4=6 and 12>7

ftii) t\e swims if and only if thc watcr is

warTn.

(a) Construct the truth table for the

compound proPosition

F p-')-(p-+q)+(P+r))

(c)

(d)

(e)

6.
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Examine the function gG)--"2 -l on the

set of real numbers for one-one and onto.
3

14 s)
Does tlie multiplicative inverse of | ', " I 

of\r r,/

the rins of all matrices of order two over
the intJgers exists ? Justi$. 3

(d) How many numbers each lying between 100

and 1000 can be formed with the digits 2, 3,
4, 0, 8,9 ?

@ IfI be a lattice, lhen for every a, b,

show that

O axb=a if and only if a<b

(i, av(anb)-a

(iii) a t(bv c)>(a nb)v(a nc) Ya, b, c e L

(with usual meaning of the symbols)

7 . (a) Givp an. exqmple of a many-to-one function
that is also onto. 2

o)

(c)

in L,
8

;,
t'
I

I

I

53 (MA 302) DSMA/G Contd.



(b) State true or false with justification that
a* b in the set of natural numbers is a binarv
operation.

(c) Give an example of a graph that has an Euler
circuit and a Flamiltonian circuit which are

distinct.

Define Boolean Algebra. Iior any Boolcan

algebra B, prove that for each aeB,
complcment of a is unique. 3

Prove that a simple graph with n vertices
and I components cannot have more than

(n- k)(n- k +r)
2 eoges.

(d)

(e)

(f) (, Obtain an equivalent

[(x.y)(z'+*y')l

5

expression for

3+3-6

(i, Find Karnaugh maps and simplifr the
expressions

AB'+A,B and AB'+A'B'
(with usual rneaning of the symbols)symbols)
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