Ak Gty a
Veast Pigiy | ‘339”' %
) COTURAI SenylC A/ZSINER)

R 2025
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Paper : M) 4-T [Single Core Major)
(Discrete Mathematics)
Full Marks : 60 Time : Three Hours

Fhe fipures in the murgin tmdficate full marks
Candidates are required 1o Kive their ancwers
N their owr words as far as fracticable

Group - A
Answer any fen questions 2=10=20 _
= 1+ Define Tawtology and Contradiction, o
¥ 2. Define the Cayley-Hamilton theopem,
3. Define the mnk of o mamix.
4. Find the generating function for the sequence 1.1.1.1,....
5" Define Big-O notation
6. Define an uncountably infinite set with an example.
- What is a spanning tree?
2 How many ways can five books be amanged on a shelf”
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le of muthcmatical induction.

0 Statc the prancip
10. Define contrxdiction and contingency with examples.

. 11 What is an equivalence relation?
_12. Define graph isomorphism. B m@:ﬁ

J3. Bricfly describe Hamiltonian path and circuit.
14.If A={1.2.3}, B={3,4,5) and C={0,2,3}, find
(ANB)xC.

15. Whal is an eigenveclor?

Group - B

Answer any four questions Sud=20

16. Prove that there is one and only onc path between every
pair of vertices in a tree, T,

7. Prove that the following is a Tautology
(P2 RIAQ>RN=2((PVvO) R).

18. Define a well-formed formula (WFF). State its rules of
formation.
“19. Solve the recurrence relation :

M_y ., "n)
aﬂ=5ﬂﬂuj_ﬁaﬂ_1.ﬂu=lbﬂl=4_ C" lli} -1 ‘E’

20 State and explain Euler paths and Euler circuits. Wha_l
is a planar graph?
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21. Show that the mapping f:R— R defined by
f(x)=3x+5,x€ R in bijective. Determine 1!

Group-C
Answer any fwo questions : 10x2=20

22. (a) Using mathematical induction prove that (' + 2n)
is divisible by 3. 5

(b) Using generating function solve the following
recurrence relation : a +3a, - 4a, =0, r22

with g, = 3, a,= -2 5

23. Derive the formula for permutations of n objects taken

r at a time, Find the number of integers between | and
100 that are divisible by 2 or 3.

v)‘f (a) Show the following equivalence :
i —_— s i 4
(PFQ}?(FH- Q)v(~-FPnrQ).
(b) Write short notes on :
Bipartite Graph, Complement of a graph. 6
/ ) 1 x| .
_25. Find the values of x such that the matrix [—x J 15

orthogonal. Solve the system of equations using the
matrix inverse method : x+y=3, 2x+3y=T7.
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