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CS/CT/CO/IT-302 (GS)
B.Tech., 11 Semester
Examination, Junc 2023
Grading System (GS)
Discrete Structure
Time : Three Hours
Maximum Marks : 70
Note: i)  Attempt any five questions.
ol utg weal &) ga HifST
ii) All qucstions carry equal marks.
wt 997 & FAH 3

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

fdt it vopR & wE armE Rar & Rufy & s v
&% W &Y 3ifes g

1. a) Provethat P(A)c P(B)ifand onlyif AcB. 7
fig Hifv 5 P(A) c P(B) af2 3R Faa afe AcB.
b) Supposc 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

AR AR A R 3Rl seRi F aR P AT RIGAU LA
aRb 3R IR Fad IR Ya) = I(b) W& I(x) BT x Hi
4T &1 F4T R U odell Hay 87
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2. a) Iliustrate 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 e e Y SAURT 3 HATET I O AR S Z > Z
A1 & 5 f(x) =x + | T S gerofia 27 Al & & SEd
rT T8 ?

b) Define group. Explain the properties of groups. 7
g @ g i) wgl & i A @ Ffw

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
i1) Find the congruence relation ~ in S determined by the
homomorphism £, that is, where x ~ y if f (x) = f (). 7
HFTS=NxN A *, S 9% 6T & (3, b) * (a', b’) = (aa’, bb")
T afanfa)

i) f:(5,*) > (Q, ) Tl f(a, b) = a/b GRI 9 a1 g
5 £ T wTEIRaT A1 '

i) TR £ g PruifRa s F watmesar Sy ~ st S,
ufd, SiET x~y AR f(x) =/ R

4. a) Show thatthe ((p v q) A-p) = g compound proposition
1s a tautology. 7
@ f6 ((pv Q) A-p)—q A s A O Aol

2l
b) Use cxistential 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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SR el G(x, y) 1 3901 T & FRMA ot ot ot 7. a) Considerthesct A= {4, 5,6, 7}. Let R be the relation
¥ Jiftre o ¢ & B wwed T P for sfe e ik < on A. Draw the dirccted graph and the [lassc diagram
Tﬂ?:hﬁﬁai q’ﬁ'q]‘U]EET &1 G'qum- y of k. 7
gt Fwar @ T M xy B [T A= {4,5,6,7) R RATR I R B A WATU < ER

- <1 FEfim me ok R @ gRY 3 T
5. a) Discuss the 6 tuple notation of finite state machine M b) Consider the lattice M in the following figure. 7

with an example. 7 freafafaa smpfa § Selt M o= fRar &)

U IR & I IRAT srawen qofi M & 6 euet 3l

uR T4t g c/l\d

b) Consider the complete weighted graph G in the following SN\
figure with 5 vertices. Find a Hamiltonian circuit of @ b
minimal weight, 7 AN ﬂ/
. Pia 3 5 ofidl & wm Y I G R 1) Find the non-zero join irrcducible elements and
fraR &¥1 e AR @1 efteefa aRae s AR atoms of M.
A M & 1R -7 it aet 3R SRAwgi 2 @
100 125 i1) Is M distributive and complemented ?
- #q1 M faaRumeTs ik e 27
A
8. Discuss in bricf any two of the following: 14

175 300 1) Partial Dl‘dl‘ﬂ'i.l'lg relation
i) Coscis
'A ii1) Disjunctive normal form
E 75 D

iv) Pigeconhole principle

6. a) Discuss the various applications of graph colouring. 7 ﬁi‘mﬁﬂgﬁ H4 M R AT § == Hifom

M FHART & Rt srgeamt 6 Tt At i) i sty WAy
b) State Euler's formula for a planar graph. Give an example i) e

of a planar graph with 5 vertices and 5 regions and venty iii) fanft v wa
Euler's formula for your example. 7 iv) TR @ o R
At a1 & AT TeR &1 YT IaIgTIsrd IigRv & farg
5@#&?5%@?5&%%@%@@@@ Pprpra.
2T ISIEI
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