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Date of Examination 14.12-2022

Time : 3 Hrs. Max. Marks - 70

INSTRUCTIONS TO CANDIDATES

1. SEC.;‘TIDN-A is COMPULSORY consisting of TEN guesiions carrying TWO marks
each. ' '

2. SECTION - B & C. have FOUR questions each. . _ '
Attempt amy FIVE questions from SEGTIO_E-.* B&C carrying TEN marks each.
4. Select atleast TWO questions from SECTION - B & C.

[

'SECTION-A -
l. Write short notes ¢n the following : N ‘ )

A

i ; | | 3 LT -". : - A
a) What is the basic corcept of set theo.y atid ow it isused in discrete mathematics?

¥ A

Ll
b) How does the study of combinatorial mathematics contribute in optimizing
algorithms in computer science?
c) What distinguishes ficlds, integral domains and rizgs in absiract aiges:a’
d) What is the role of hashing functions in data structures?

e) What are some practical instances where the pigeonhole principle is employed within
comvinatorial mathematics?

{) Differcntiate bricfly between semigroups, monoids and groups.

What is the significance of cosets and congruence relat:ons in the coutaxt of group

theory?

h) Define isomorphism and homomorphism in graph theory.

g)

i) List the characteristics of Hamiltonian paéhs.
i) What is he concept of Euler graphs and list their properties?
o b
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SECTION-B e

2. Imagine a scenario where the population of bacteri

hour & in w Colony multiplies by 4 every

a) How wounl? - tabli -
) A - ,u establish a recurrence relation for th
K ; e number of bacteria after n

b) 1f a colony hegins with 50 bacteria and;thc po

hour, how many bacteria will be present in the pulation grows by a factor of 5 every

3 ) colony after 8 hours?
. txplain the practical applications inati
pl of combinations and i Wha
e, _ - permutations. i
i m number of students needed in a discrete mathematics class to guaramete ::mt:

leas: three students receive the sa '
o me grade, when there are four possible gradss: A, B, C,

4
. Define Boolean Algebra, sub-algebras and Boclean rings. Given the Boolean functia
*in

F(A, B, C, D) = ¥(0, 2, 5, 7, L1, 13, 14, 15
~\ . k] ¥ . k] t] ] 3 ] > k] } Cm 10 the Kﬂ
simplify the function F and represent the resulting exlla)re:;ion ’ rna_ugh Map method to

5. Provide an overview of the key characteristics of rings and offer examples of different
types ot: rings. ‘Also, compare rings to other algebraic structures, such as growps ang
fields, highlighting their distinctive features.

SECTION-C - -
context of

6. Describe the fundamental principles and characteristics of right cosets in the ;
G. niven

group theory. Calcuiate the number of right cosets of a subgroup H w2 growp
iGl =72 and H| = &.

4 Delve into the concept and attributes of s_wmnctric groups
examples. Petermine the order of a sywmmetric group S12 and
trivial subgroups.

and provide concrete
identify any of its non-

of graph isomorphismt m graph

§.  Investigate the significance and practical applications O ; :
hism plays a crucial role in real-

theory. Provide specific mstances where graph 1somoip

world problems.
¢ the concept of planar graphs and their coloring

 Write an extensive explanation 0f _ Al
9 rit ?cs n graph theory. Discuss the history and significance of the Four-Color
1;};:);:“1 nd the current status of its proof, whether i remains & conjecture or bas been

pro VEIL
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