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CS/CT/CO/1T-302 (GS)
B.Tech., III Semester
Examination, Junc 2023
Grading System (GS)
Discrete Structure

Tinte : Three Hours
Maximunm Marks : 70

Note: 1) Attemptany five .t;|'u-::s.ti§@j.}®

fordl afg wel &) 1
ii) Allquestionsca ual marks.
wft 9 & 6 B

iii) In case of any doubt or dispute the English version
qucstion should be trecated as final.

fad) +ft v 3 Heg orET Rax it Ry F aish v
&+ W B sifeT 7

1. a) Provethat P(A)c P(B)ifand only if A g B. 7
g AT 5 P(A) ¢ P(B) afR 3R daat afy AcB.
b) Suppose that R is the relation on the set of strings of

English letters such that aRb if and only if 1(a) = I(b),

where I(x) is the length of the string x. [s R an equivalence
relation? 7

A AR 6 R 3 seRi S aR P A RIGGU TS 5
aRb 3R 3R Faa IR la) = I(b) W&l I(x) BET x Hi
SaTE 81 F4T R U ol Hay 27
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2. a) Illustrate the concept of an inverse function.

Let f: Z — Z be such that f(x) = x + 1. Is finvertible? if
1t is then what is its inverse? 7
U P T 8 SAURCT & IR 99 AR Z > Z
¥ & 5 f(x)=x + | T fgernofig 7 AR 2 &) @
P T §?

b) Define group. Explain the properties of groups. 7
g B ofenfa Ak wgl & i A e St

3. LetS=NxN. Let * be the operation on S defined by (a, b) *
(a’,b')=(aa’,bb’).
i) Definef : (S, *)—(Q, x) by f(a, b) =a/b. Show that [ is
a homomorphism. 7
ii) Find the congruence relation ~ in S determined by the
homomorphism f, that is, where x ~ y if f(x) = f(y). 7
HFTS=NxN A1 *, S O W1 8 (3, b) * (a', b’) = (aa’, bb*)
AR IECHER]

i) f:(5,*)—>(Q, x) B f(a, b) =a/b TR1 aRT ad1 Rgme
5 £ T& TR 21 '

i) AeRar / gr PrufRa s & watmesar Sy ~ sma Hifd,
ufd, @ x~y AR f(x)=,0) R

4. a) Show thatthe ((p v q) A~ p) — g compound proposition
1s a tautology. 7
fen &5 ((p v q) A—p) — q At o areg g grofa
2

b) Use existential and universal quantifiers to express the
statement. 7
"No onc has more than three grandmothers" using the

propositional function G(x, y), which represents “x is the
grandmother of y."
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5. a)
b)
6. a)
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mﬁamﬁ(x,y)mmnmagﬁmmﬂﬁmq
R Mt T AE § DY wwam I B Rrw s ik
e aRant B SuahT R, St x, p 6 2l 2 @
ufefira wwar 2

Discuss the 6 tuple notation of finite state machinie M
with an example. 7

U® IR & A IRAT srawem gofi M & 6 euat 3ig
g o9l d|

Consider the complete weigh@ graph G in the following
figure with 5 vertices. F;@a Hamiltonian circuit of
minimal weight.

N 7
ArTfRed STt 4 ST &5 s of wiRe I G )
ﬁaﬁaﬁlwfmgg@ gfirce=fia gRger s Fifdm
&
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Discuss the various applications of graph colouring. 7

R A & fafirs srguat H aaf Hiftg

b) State Euler's formula for a planar graph. Give an example
of a planar graph with 5 vertices and 5 regions and venty
Euler's formula for your example. 7
HAART A1 &6 AT TeR 1 JF TATETUINT ISTERvl & g
5 oF 3R 5 &3 3R 38 gER & I P I U AR 0H

26T I A
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. a) Considertheset A= {4,5,6,7}. Let R be the relation

< on A, Draw the directed graph and the [lassc diagram
of R. 7

W A= {4,5,6,7) RAAR &I R B A RAEGUSER
<1 FrEfim o ok R 1 gRY 3@ T

b) Consider the lattice M in the following figure. 7
freafefRea snpfar o Sclt M 0r AR )

r.'/ l\d
N,
N

1) Find the non-zero join irrcducible elements and
atoms of M.

M & 1R- 953 sreTgaeiig ol 3R sl @ @l

i1) Is M distributive and complemented ?

0 M faeRomers sk g6 27
Discuss in bricf any two of the following: 14
i) Partial ordering relation
i) Coscis

1i1) Disjunctive normal form

iv) Pigeonhole principle

Fr=feies § 9 58 & ® 49 § =i Hitwm
i) ¥ IRy Wau

i) W

iii) fanft s wa

iv) TR @ @@ faga
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