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B.Tech./B.Tech. (Working Professional) I Scmester
Examination, June 2025
Grading System (GS)/ Working Professional

Discrete Structure

Time: Three Hours
Maximum Marks : 70

Note: 1) Altcmpl any five qucslmns

i"}’) All questions carry cqual marks.
T we} & T I E
iii) In case of any doubt or dispute the English version
question should be treated as final.
¥ v B Afa

. a) ConsiderthreesetsA=(1,2,3,4,5),B=(3,4,5,6} and

C= {1, 5, 7}. Using Venn diagrams, determine and shadc

the regions corresponding to (AUB)MN(BMC) and

AN(BUC). Verify if these expressions arc equivalent

by listing the clements. 7
A ¥ A=(1,2,3,4,5),B={3,4,5,6) AR C=(1,5.7)

Ry me 1 3 ARG T I FR (AUB)n(Bnc)
IR AN(BUC) | Faftra &3 & FAuifRa s =
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b) Define and illustratc an cquivalence relation by
constructing an cquivalence relation on the sct
S = {1.2.3.4. 5.6} wherc two clements are related il
they have the same remainder when dﬂ ldcd h} 3 '

RS (1.2.3.4.5.0) .G

2. a) What is pigconhole principle. Prove it by using
nmathematical induction and usc 1t to show that in a group
of 15 pcoplc at lcast hwo sharc lhc same bll‘lh monlh 7

Iséﬁhésﬂﬁaﬂ%?ﬂa @@ ﬂgnéﬂm
b) Explain a recursively defined function. Solve the

recurrence relation f(n) = f(n — 1) + 3 with mttlnl
eandlllnn f (0) 2 '

3. a) ProvethatthesetG= {0, 1, 2, 3} under addition modulo
4 1s an abelian group. Identify the identity and inverse
clcmcnts 7

& am STege 4 & .;%zc {0 1,2,3) @

b) Deﬁnc a hornomorph:sm bclween two groups Verl fy
whether the mappmg f R - R defined by f(x) =2x is
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4. a) Considerthe pmpnsili(ms p.qandr, where: 7

p:itis mining
*  q:"lam carry ing an umbrclla.”
* r:"Istayd
Assumc the lmpllcatmn (p = q) — r. Construct a truth
lable for the expression (p — q) — r and determine il it
IS a taumlogy or cnnlradscum

b) What are prcdtcalcs in proposntwnal logic? Definc
unwcrsam and cxlstenual quanuf' iers with cxamplcs 7

5. a) Define graph theory and explain the basic terminology of

graphs such as wrtlccs. cdg:s dcgrcc and adj accncy 7

WA ai‘lmmml
b) Dcf' inc and gwc an cxample ofan isomorphic gaph pair.
Venly 1somorphnsm bcmeen wo adjaccﬂq mamccs 7

. a) Forthegraph G withvertices V= {A,B,C,D} and edges
E={(A,B},(B,OC),(C, D), (D, A).(A,C)}.dctermine :
7
1) Whether the graph contains a Eulerian path or circuit
or not.
11) All Hamiltonian circuits in the graph G
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. Wnitc short notes on (any four)

(4]

= m B.C. D} ai‘h }

= {((A.B}.(B,.C).
._zh'h

i) ARG e; mﬂ ' g afy
b) How many permutations can be formed from the letters
of the word "MATHEMATICS " such that all vowcls arc
togcther? 7
“MATHEMATICS" 752 & 38R | fha o9y T3 S
& g aifs 3t =R v | 2

. a) What is a Hasse diagram? Draw the Hasse diagram for

the set {1. 2. 3.6.9. 18} with the divisibility relation. 7

R s @ &7 Ryroga w4u & @ A2 (1,2, 3,6, 9,

181 i e ol aner wm)

b) Definc a lattice and prove that every finite lattice has ag
umquc lcast uppcr bound nd grcat@l lawer bound 7\

1) Finmite state machines as language recognizers
11) Binomial theorem
1) Permutation group

iv) Partial Ordering Relation

v) Countable and uncountable sets

ﬂﬂqﬁaﬁzfaﬁh aﬁgﬂm
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