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The figures in the right hand margin indicate marks
Candidates are required to give their answers in their own words as
Jar as practicable
Hlustrate the answers wherever necessary

Group-A

1. Answer any ten questions of the following: 10x2=20

a) Suppose a relation R={(1,1),(1,2),(2,1),(2,2),(2,3),(1,3),(3,3)}.
Find the range set of this relation.

b) Suppose a function is specified as f={(1,1),(2,8),(3,27),(4,64)}.
Is this function bijective? Justify your answer.

¢) What is a non planar graph? Show one graph wich is non planar.

d) consider a complete graph of n vertices. How magny colors are
required to properly color this graph?

¢} Find the characteristics roots for the recurrence relation
Somf-1 42 £ fu=11=3

f) Show all the spanning trees for the following graph?
A D
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Define bipartite graph.

Suppose that the relation R on the set is represented by the
1 10

matrix M, =| 1
0

1 | is R is reflexive.
1

1
1
Consider that a,b are two atomic propositions. Show the truth
table of the proposition a <> b.

Find the total number of 5 digit nu8mbers which are > 62500
that can be formed only with digits 1,2,3,4,5,6,8,0. Consider
that repeation of digit is not allowed.

There are huge number of pens of blue. Green, red and magenta
colors in a box. At max how many pens need to be
drownforgetting two pens of same color?

Characteristics equation of a recurrence relation is
r?—5-r+2=0. Find the corresponding recurrence relation.
Assume that dfirst two terms of the sequence defined by this

recurrence relation are 1,2.

m) Show that 7x? is O(x%)

n)
o)

Find the generating function of the finit sequence 2,2,2,2,2,2.
If f:R— Rbe defined by fix) =x’+3 where R is the set of real

number. Show that f~'(28) = {-5,5}.

(3)

Group-B
Answer any four questions of the following: 4x5=20
2. Suppose D, ={d|d €U and d|48} .
Find D,; and draw the Hasse Diagram of poset D 1+4
3. Suppose there are total 140 students in a class. Out of these, 35
students failed in mathematics,45 failed in Computer Science,
25 students failed in Statistics. 20 students failed in exactly two
these three subjects. Total 20 students passed in all the three
subjects. Find the number of students who failed in all these
three subjects. 5
4. Prove that P +2° +3%+... 45’ = w using principle
of mathematical induction. 5
5. Suppose, 9(x)=2x"+4x+5. Find f{x),c,ny such that 9(x)=0(fx)).
5
6. Define tautology. Prove that (p > g)a{go>r)—>(p—>r)isa
tautology. 2+3
7. Show that 3x* +8xlogxisx’)

Answer any two questions:

8.

Group -C
2x10=20

a) Consider a connected graph G=(VE). D(v)) represents degree

of vertex v, €V Prove that Zd(v,) is even. 5



