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CS/CT/COAT/CI (CSIT)-302 (GS)
B.Tech., 11l Semester

Examination. June 2024
Grading System (GS)
Discrete Structure
Time : Three Hours
Maximum Marks : 70
Note: i) Aucemptany five questions.
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i) Al questions cam cqual masis
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i) In case of any doubt or dinpute the English version
question should bo tvaicd as ymt.
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I. a) Exphinthe following.

i)  LEuler Graph

1) Isomorphic graphs

itii) Minimal spanning tree
iv) Height of the tree
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1.ct Z be the group of integers with binary operation *
defined by a®* b a+ b2, forall a, b ¢ 7. Find the
identity clement of the group <7, *>.

e R R 2300 a, b 7.3 (e a1 3iwReE ¢ g
aftenfa quilad @1 g &, N a* b a + b- 2R 9RonRE
21 WE <7, *> T UgATT dd WA

Prove that the Complement of cach clement in a Boolean
Algebra B is unique.
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Lct A be any finite sct and P(A) be the power set of A.c
be the inclusion relation on the clements of I'(.:’U, Draw
the Hasse diagrams of (’(A), ©) for the following

nr A A @ ofRfya ey € 3k P(A) A @ ard
ey 21 3R P(A) & a@l R R A9y @ R=fafea
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i) A={a}
ii) A={ab)}
iii) A={a.b,c}

iv) A={ab,c,d}

i} ProvethatpAaq=>qvpisa Txmmln_gy;

Rl fpAaq==qvpmn TSl bl- o
YA (~P) A (~q)isa contradiction.
i1} Show v«
i) hhu\: thflt (pva ) @ AAUnIRT 2!
Rand [ (p v fll " d Fuler Graph using suitable

Explain complete digraphand 1
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4. a) Define planar graph. Prove that for any connected planar
graph, v—c¢+r=2 Where v, e, ris the number of verticcs,
edgces, and regions of the graph respectively.

A I B aRAIfa ) wilRd s s AR i &
B GE Iﬂfﬁa"_zf%i‘q v—e+r=231ﬁv,c,riﬁqﬂ= M &
ofiall, TR 3R &l Y s 21

b) Provethat the relation R defined by "a is congruent to b
molulo m" onthe set of integers is an equivalence relation.

Rig @ s quilenl & TYed W "a, b modulo m & FARM™
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a) Prove that 5° — 1 is divisible by 24, where n is any
positive integer.
fig hifit fs 520 — 1, 24 | g B, 9181 » g SRS
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b) Draw the Hasse diagram representing the positive divisors
of36 and 45.
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6. a) Show that the relation 'R’ defined by (a, b) R (c, d) iff
3+ d=b + ¢ s an cquivalence relation.
R R (o, by R (e, d) e Ry < RAR a+d=b+c
US dogar wau gy

b
) Explain various Rules of Inference for Propositional
Logic.
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Show that every Cyclic group is Abelian. Prove that a
lattice with 5 elements is not a Boolean algebra.
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Define Pigeon hole Principle. Write the contra positive
of the implication: "if it is Sunday then it is a holiday."
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Prove that G= {0, 1,2, 3, 4, 5, 6} is an abelian group of
order 7 with respect to addition modulo 7.

e B 5 G=1{0, 1,2,3, 4, 5, 6} Sis 9legel & @
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Prove or disprove that intersection of two normal
subgroups of a group G is again a normal subgroup of G.
Define subgroup, normal subgroup, Quotient group, with
an example for each.
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