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MCA (Sem.-1) 
DISCRETE STRUCTURES AND OPTIMIZATION Subject Code : PGCA-1917 

M.Code: 79035 
Date of Examination : 14-12-2023 

SECTION -B & C. have FOUR questions each. 

SECTION-A is COMPULSORY consisting of TEN questions carrying TWO marks each. 

Attempt any FIVE questions from SECTION B & C carrying TEN marks each. Seloct atieast TWO questions fron SECTION -B& C. 

SECTION-A 

Total No. of Pages : 02 

Write short notes on the following : 

|t-79035 

a) What is the basic concept of set theory and how it is used in discretc mathematics? 

d) What is the role of hashing functions in data structures? 

b) How does the study of combinatorial mathematics contribute in optimizing 
algorithms in computer scicnce? 

c) What distinguishes fields. integral domains and rings in abstract algcbra? 

Max. Marks : 70 

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

) Diflerentiate briefly between semigroups, monoids and groups. 

h) Define isomorphism and homomorphism in graph theory. 

g) What is the significance of cosets and congruence relations in the context of group 
theory? 

i) List the characteristics of Hamiltonian paths. 

i) What is the concept of Eulker graphs and list their properties? 

(S1)-1972 
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Imagine a scenario where the population of bacteria in a colony multiplies by 4 every hour, 

SECTION-B 

a) How woud you establish a recurrence relation for the number of bacteria after n hours? 

b) If a coony begins begins With S0 bacteria and the population grows bya factor of $ everv hour, how many hacteria will be present in the colony after 8 hours? 
Explain the practical applications of combinations and permutations. What is the minimum number of students nccded in a discrcte mathema lcast threc students receive the samc grade, when there are four possible grades: A, B, C, 

class to guarantee that at 

and D? 

Define Boolcan Algcbra, sub-algcbras and Boolean rings. Given the Boolean function F(A, B, C, D) 0, 2, 5, 7, 11, 13, 14, 15), cmploy the Karnaugh Map method to simplify the function F and represent the resulting expression 
Provide an overvicw of the key characterist ics of rings and offer examples of ditterent types of rings. Also, compare rings to other algebraic structures, such as groups and ficlds, highlighting their distinctive features. 

Describe the fundamental principles and characteristics of right cosets in the context of 
group theory. Calculate the number of right cosets of a subgroup H in a group i, given 
|G| 72 and |H| = 

Investigate the 
theory. Provide 
world problems. 

SECTION-C 

7 Delve into the concep and attributes of symmetric groups and providc concrete 
examples. Determine the order of a symmetric group S12 and identify any of its non 
trivial subgroups. 

2| M-79035 

SIgniiicance and practical applications of graph isomorphism in graph 
instances where graph isomorphism plays a crucial role real 

Write an cxtensive explanation of the concept of planar graphs and their coloring 
propertics in graph theory. Discuss the history and significance of the Four-Color 
Theorem and the current status of its proof, whether it remains a conjecture or has been 
proven. 

NOTE: Disclosure of Identity by writing Mobile No. or Marking of passing request on any 
paper of Answer Sheet will lead to UMC against the Student. 
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MCA (Sem.-1) 
DISCRETE STRUCTURES & OPTIMIZATION 

Subject Code: PGCA-1917 
M.Code : 79035 

Date of Examnination: 07-01-2025 

each. 
SECTION-A is COMPULSORY consisting of TEN questlons carrying TWO marks 
SECTION B & C have FOUR questions each. 

Write short notes on : 

Attempt any FIVE questions from SECTION 8&C carrying TEN Marks each. 
Solect atleast TWO questions trom SECTION - B &c. 

u) Find generating funcion for series-3,o,-27 

SECTION-A 

Total No. of Pages : 02 

bì Give an cxample of relation which is neither reflexive, nor symmetric. nor trans1tive. 
nor anti -sVmmetnc 

d) Find g of Where f(x) 2r i ard g (r)-2 

Max. Marks : 70 

A graph has 21 edges, 3 vertices ef degree 4 and other vertices are of degree 3 
iind the number of vertices of graph G 

e) Gve an example ofa relat1on which is neither retlexXIVe Prove that F $ for 

all a e R Is Ivetuble, where f RR 

h) Define fields w1th example 

) Wite Dualof each Boulean Equation (0(a ) (0 a') 0 ()a ah uh 

i) Define B-trees 

1|M29035 

g) Find the grcatest lower bound and upper bound of the sets 3, 9. 12) and 

1.2.4. 5. 10;. ifthey exst in a POSET (Z.) 

)) What do you mean by commutat1ve ring? 
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a) Let k be rclation 
(x, v) R tu, v) if xv 

SECTION-B 

on the set of ordered pair of positive integers yu Show that R is an cquivalence relation 
b) Draw Hasse diagram represenung the partial ordernng 

Ka, b)la divides bË on (1,2, 3,4,6, 2, 24, 48, 72; 

u) How many bit stongs of length seven cither begin with two (s or end with three Is? 

b) How many oker hands of tive cards can be dealt from a standard deck of 52 cards' 
Also, how many ways are there to select 47 cards from a standard deck of $2 cards 

a) Define an ideal of a ring Discuss ring homonorphisms and the connection witlh 
Ideals 

b) Use K-maps to minimize the sum of products expansion xy + y:+ ry+ IV: 

Solve Recurrence Relation a, = Sa, - (a,,+ 2° +3. 

SECTION-C 

a) State and prove Fuler', formula 

Such that 

t) Show that an undirected graph has an even number of vertices of odd deree 

d) State and prove Lagrange's theorem 

b) Define cut points and spanning tree along with examples 

Prove tinat (2.s an abel1an group 

a) Descnbe thrce ditferent methods that can be used to represent a graph 

2 | .1 2a034 

b) Draw a simple, graph with at least tive vertices and enght cdges lllustrate how it can 

be tepresented using the methods that are described in part (a) 

NOTE: Disclosure of ldentity by w riting Mobile No. or Marking of passing request on any 

paper of Answer Sheet will lead to UMC against the Student 
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