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N.B.:
l. Q.l is compulsory
2. Attempt any three questions fi6m ihe remaining.
3. Figures to the right indicate full marks.
4. Assume suitable data wherever necessary.

Attempt any three out of six sub questions.

Q.1 a) A student-feedback system groups teacher responses using the rule:
TWo responses.r andy are "similaf if they fall in the same satisfaction band
(e.g., l-2: Low, 3 :Medium ,4-5 :ffigirl.
i. Using definitions of reflexive, symmetric, transitive, determine whether "simiiarity" is an

equivalence relation.
ii. Explain the classroorn-level meaning of each property.
iii. Diicuss il;;;i;ting uny propr.ty uff cts Ai-based feedback analytics and dashboard reports.

Q,l b A college bus attendance system gives "Boarded : Tme" when: . (05M)
P: The student taps RFID card '
Q: Bus mentor manually verifies student
R: The system logs boarding reoord

Thetransportofficerrewrites: Qi A -+ R = (P r R) A (Q - R)

i. Prove the above using logical equivalence laws step-by-step.
ii. Explain how this version ensurcs no boarding method is ignored, improves data

consistency, and reduces false "absent" cases.

Q.l c) Aprogramming contest has 240 participants and 12 judging terminals.

i. Using Pigeonhole Principle, find the minimum number of contestants who must end up using
the same terminal.

ii. Explain how this insight helps in contest scheduling, load balancing, and avoiding terminal
bottlenecks.

Q.1 d) A Cybersecurity lab access is granted if:
P: Student has lab clearance

Q: Student has signed NDA
R: Student completed safety briefing

Access expression : A = (P A UV (P A R)

i. Construct truth table forA
ii. Identify combinations where access is wrongly granted.

iii. Explain consequences for security, safety compliance, and audit records.

Q.1 e) Students are assigned to specialization tracks based on the following rule:
. Score in Coding > 80 -* Software Track
. Score in Networks > 75 + Network Security
. Score in Math > 85 + Data Science

(Priority: Data Science > Software > Network Security)

(0sM)
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Paper / subject code: N2lr3I lz / Discrete structures andGrnph 'rheory

i. Map each student to a track,
ii. Check if the mapping is function / one-one / onto /many-on€.
iii. Explain how these properties impact batch size planning mentor allocation, and fairness.

Q.2 a) A campus event app records students who use three app seotions:
. E: Event Announcements
. C: Clubs & Communities
. R: Reels i Short videos

(08M)

i. Using inclusion-exclusion, compute how many students use all three sections,
ii. Find students who use only one section.
iii' iii' Explain how this analysis helps app developers and event committees 6esign

targeted notifications and Ul improvcmcnts.

Q.2 b) A university assigrr,s raw marks to final grades using: (07M)

Moderation f[nction ' M(x)=r*5
Weight conversion - W(x) = 0.4x
Compute the compositions:

i.W"M ii.MoW iii. M " ill iv.W oW

Interpret each composition in the grading context, and discuss which are academically
meaningful an<i which may dlstort scores.

99814 Page 2 of 4

v2 o i 'i,j.rD t,'lnl.t'v1I<vf\I}i'n(rr-v2o(vrrDtonrrv? ocvrrF -

kp
tim

es
.in

kp
tim

es
.in

kp
tim

es
.in

kp
tim

es
.in

kp
tim

es
.in

kp
tim

es
.in

kp
tim

es
.in

kp
tim

es
.in

kp
tim

es
.in

kp
tim

es
.in

kp
tim

es
.in

kp
tim

es
.in

kp
tim

es
.in

kp
tim

es
.in

kp
tim

es
.in



PiNI/ SubjeetCode: N21131i2 / Oiserete Structures andGraph lheory

s,E-ls"rusf NePl uet- rs /Cuotr,rlnr I .**rJ pFp,B(

e.3 a) A Data science program has a prerequisite nerwork amorig rolu,rr, O'P'[de"lg51l#*)
Ml: Python Basics
M2: DS Foundation
M3: Machine Learning ', 'l'
M4: Deep Learning
M5: Depioyt-:ient

Given relation Ii = {(1,2). (2,3J, (3,4), (4,5), (1,1);(3,3), (5,5)}

i,ApplyWarshail,sAlgorithmt,o,compute'.transitiveclosure.
ii. For each Mi,list all modules it can unlock,
iii. Identify root modules anil'terminal modules.
iv. Explain how this helps cwriculum'planners maintain valid learning paths.

\q, b) Data storage providers offer plans of sizes:
S= {1 TB,2TB,4TB,8TB,16TB} .

Relation a lb (a divides b)

i. Draw the Hasse diagram.
ii. List ali (a,b) where a divides b.

iii. Check whether S forms a lattice (.meet & join for every pair).
iv. Explain impact on designing upgradeidowngrade recommendations and plan

combinations in the storage app.

rken system transfOrms token number a into:Q.a a)AQR-based tr

T(a) : (u ',k) nod 7, with a e {1...6}.

i. Construct multiplication table (xr). ':

ii. Find modular inverses of 2,3,5 under mod 7.

iii. Determine if (tI...6), xr) forms a goup,
iv. Cornment on whether tlUs token transformation ensurei reversibility, forgery

prevention, and predictable validation.
:

Q:4 b) A shrdent deposits savings in a fund according to:
DailY saving: .9o = 4n - I

They want to verify if S'is Jways odd for all nanral numbers n.

i. Prove the statement using mathematical induction
ii, Explain thr meaning for planninii weekly, budgets aiid long+erm savings.

Q.5 a) TWo lab survoillance networks are modeled as undirected graphs:

Graph C., F,arqetas A.B j.D):
A:B,C '

B:A,D
C;A,D
D:B,C

Graoh G. (Cameras P.O.R.S):

P:Q,R
Q:P,s
RrR S

SrQ,R
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ii. If yes, provide the mapping
iii. Explain how detecting isomorphic patterns helps in rzusing surveillance layouts and

minimizing storage of duplicate designs. 
:

Q.5 b)Astudent club records followers using rl#rnru$# = +f;:-,, - 4Fn-r' (07M)
With, . 'tl

Fo : l0 (core team)
Fr :30 (after first promotion)

..:,
i. Solve the recurrence relation.
ii.Describegrowthpattern(linear/exponentiat).:''
iii'Commentwhethersuchgrowthis.realisticforacampusclubin'longterrn;

Q.6 a) The college uses modulo-6 operations to rotate lab batches: (0sn0
Addition: a @ b = (a* b)mod 6
Multiplication:a@b= (oxb)mod 6,' '

i. Check if (26,e) is an abelian g1oup
ii" Check closure, associativtty of (26, @).
iii. Veriff distributive properfy of I over @.
iv. Conclude whether (Ze, O, 8) forus a ring, and discuss why this'mafters in'designirrg

timetable rotation logic.

Q.6 b) Aresearch conference venue is rnodeled as gaph V: {A,B,C,D,E,F} with edges:

, .' .{

i. Determine existence of Euler Path, Euler Circuit, 
"rirn""ran 

Path, Hamiltonian
Circuit. :

ii. Construct them if they exist.
iii. Explain what this means for planning'visitor flow, inspeetion rounds, and avoiding

: repeated walking paths.

1*

l\:l/

(07M)

** ***'l***rF* **rF**
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