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(SEM III) THEORY EXAMINATION 2024-25
DISCRETE STRUCTURES & THEORY OF LOGIC
TIME: 3 HRS M.MARKS: 70

Note: T} SFHTT &1 YT H: | IfE IS Sl TS 81 A1 SUGd [qdhed I |
SECTION A

1. iU ST HGUAIW I 2x07=14
Q no. Question CO | Leve

a. Let A = {x: x is a prime number less than 20} and B = {x: x isan odd | 1 K2
number less than 20} Compute A U B and A N B.

AT TS A = (x: x TP U GBAT B SN 20 Y FH )} 3R B = {x: x
T AU TN g SN 20 T HHE} A UB 3R A N B B TUAT B

b. Let A= {1,2,3} and B = {a, b} Compute the total number of possible 1 K2
relations from A to B.

AW B A = (1,23} 3IRB = {a, b}, A B TP THIfId Taielf bt pat
AT b1 U] Y|

c. If P(x) represents "x is a prime number" and Q(X) represents "X is 2 K2
odd," write the following statements in predicate logic: (a) "There
exists an even prime number." (b) "All primenumbers greater than 2
are odd."

TfE P(x) "x T HTST T-AT §" ! USRI bl & 3R q(x) "x fauH
%"ﬁmma?ﬁm$ﬂ:ﬁﬁﬂv@ﬁ(predicate
logic) H 39 UPR feral Sl Yo dll'®: (a) "Ueb TH SHHTT HAT
A" (b) gt v T Sl 2 A §et 8, 3 fur g g1

d. Calculate the composite mapping gof if f: R— R is given by f(x) = e* »_[\2 K3
and g: R — R is given by g(x) = sin x.

T Tl gof &1 TTUMT B TS £:R>R T UHR a1 T B: f(x) =
e* 3R g:R— RWW@TITW%: g(x)=sinx |

e. Define Abelian group. 3 K1

TSfera qUg uRUIvd &1 |
f. Solve in how many ways can you arrange the letters'in the word 4 K3
"DISCRETE"?

B DY Re& "DISCRETE" & 31&RI I foba aiepl T SHafRyd fasar o
el 57

g. [lustrate the following graph using an adjacency matrix: A graph with | 5 K3
vertices V = {A, B, C, D} and edges E = {(A, B), (B, C), (C, D), (D,
A)}. FafaRad e @ U smadr ﬁ@ﬁlﬂ (Adjacency Matrix) DI
ST I I B T I oraH MW! (vertices) BT TG
V = {A, B, C, D} 3R fARI (edges) ®T T E = {(A, B), (B, C),
(C.D). (D, A)} Bl

SECTION B
2. Fofafed w3 fedt ff i o1 v o 07x3=21
a. Examine R = {(a, b) | a=b (mod m)} is an equivalence relation on Z. | 1 K3

Also
ensure that if x1 =yl and x2 = y2 then (x1 + x2) = (yl +y2).
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ST PR 1P R = {(a, b) | a=b (mod m)} THIHFAT T ¢ 2 R | 3qP
3frrar, g M gRRa s fF afg x1 = y1 iR x2 = y2 @ (x1 + x2) =
(vl +y2) B

b. Solve the following Boolean function using K-map: 2 K3
F(A, B, C)=(1,2,5,7) and D(0, 4, 6) using SOP.
ﬁqﬁf@aagﬁuwﬁ Karnaugh Ay (K-map) WG’C@"TWW
BV F(A, B, C) = (1,2, 5, 7) IR Sic HW U : D(0, 4, 6) SOP =T H
RNERY

c. Analyse the argument's validity: 3 K4
Premises:

If a person is happy, they smile.
John is smiling.

Conclusion: John is happy.

TP I YT BT fIRATT B

U@%’ITJPJ:

ale Is AR G T, A I8 TG T |
S TR T E |

s

Skt

d. In the group Zi2 under addition. modulo 12, consider the subgroup H = | 4 K3
{0, 4, 8}. Compute all the distinct'Cosets of H.

THE Z12 H, TN (addition) OFES 12 & d8d, SUGHE H = {0, 4, 8}
TR f[daR 3 | gyt fafd ST (Cosets) P TUHT B |

e. Examine whether the graphs K3 and a graph formed by adding a single | 5 K4
vertex in the middle of one edge of K3 are homeomorphic or not.

g oI foh o1 UMW K 3R 98 U, S K D1 Th Yol o Heg | U
%W SIS ST 7T &, B D (homeomorphic) gar
I

SECTION C
3. fgfafad & 3 fedt te T &1 I &Y 07x1=07

a. Let R = {(1, 2), (2, 3), (3, 1)} defined on A = {1, 2, 3}. Calculate the | 1 K3
transitive closure of R using Warshall’s algorithm.

aE o fdb R = (1, 2), 2, 3), G IP T A = {1, 2, 3} R IRYINT
& | Warshall & T@IRGH HTIUUNT B R BT HshHUTRI STaRUT
(transitive closure) 0T el

b. 1) Justify that (D42, \) is lattice.

ii) Let L1 be the lattice defined as D¢ and L2 be the lattice (P(S), <), 1 K3
where P(S) be the power set defined on set S = {a, b}. Justify that the
two lattices are isomorphic.

i) T8 THTIOTA B 3 (Daz, \) TH MY (lattice) B
if) L1 1 Dg & 0 H URHIT foa1 11 § IR L BT (P(S), <), P
U H gy foba T 8, 98T P(S) AT S = {a, b} TR URHING
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i T (power set) & | T8 YA &< o I IFI ATy STy
T gq&y (isomorphic) %l
4.  Fgfarad o @ fodl ve i o1 uary o1 07 x1=07
a. Solve the following Boolean functions using K-map: 2 | K3

(i) F(A, B, C, D) = > (mo, m;, m2, m4, ms, ms, Mg, Mo, Mi2, M3, M4 )
(i) F(A, B, C,D)=>(0, 2,5,7, 8, 10, 13, 15)

el DI K-map BT YA HIbh 5 B
(1) F(Aa Ba Ca D) = Z(moa mj, m2, M4, Ms, Mg, M3, Moy, Mi2, Mi3, Mig )
(i) F(A,B,C,D)=5(0,2,5,7,8,10,13, 15)
b. Let f(x) = 3x + 5 and g(x) = x? - 2x + 1. Evaluate f(3) and Classify f(x) | 2 | K3
and g(x) as one-to-one, onto, or neither.
AA TP f(x) = 3x + 5 R g(x) = x2- 2x + 1 | f(3) BT BT 3R £(x)
GﬁT g(x) A one-to-one, onto, ms—rﬁr@{aﬂé i-ﬁa"mﬁl

5. fufafaa @ 9 fedt te 4T &1 7arg & 07x1=07

a. Justify that the following premises are-inconsistent. (i) If Alex misses
many classes through illness then he-fails'high school. (ii) If Alex fails
high school, then he is uneducated: (ii1) If Alex reads a lot of books then | 3 K3
he is not uneducated. (iv) Alexnisses many classes through illness and
reads a lot of books.

a5 Uit o o FafiRed gdared sRia & (i) afe T &8
BT HAR) P HRU BT 8, o 98 &S Wb § B & Wl &
(i) A T B8 Whd H Bdl &l STl &, o) 9 iR g1 Sl 3|
(iii) TTe TooRy SIgd IR fobelTel U@ &, o 98 SrufIfard 81 sic ¢ |
(iv) TAdY s DT SHRT & HRU SISl § 3R Iga ART fhdre
Ugdl g

b. Show the validity of the following argument:

Hypotheses: “It is not sunny this afternoon and'it is colder than
yesterday. We will go swimming only if it is sunny. If we do not go 3 K3
swimming, then we will take a canoe trip! If we take a canoe trip, then
we will be home by sunset.

Conclusion: “We will be home by sunset.”

fafefad b o dudr &1 ueRid a3

BIRCI IS

"I GIUER YU ol & 3R IE Hd U 331 & | g9 oA It S 5§
YU g1T | Ife 9 oA Y OITd §, Y 8H 1 O W Sa | afe g|
1l I TR S &, 1 g deb OR a9 3 S|

TETEBNC:

g AT I °R I 31T ST |
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6.

fafafaa 7 9 fed v 4T &1 varyg &3

07x1=07

a.

Calculate the number of generators of the cyclic group of order 8.

TR 8 P b1 TG &b IGRP| P! TIRSAT B UM |

4 K3

b.

Determine whether the set H = {0, 1, 5} is a subgroup of Zs under
addition modulo 6.

fRuiftd s fFJeu = {0, 1,5} Z6h d8d 6 B modulo Eﬁﬂﬁmﬁg

AT RN

4 K3

fafaRad 7 9 fodl Te 4T &1 vary a3

07x1=07

Express the following
(1) Euler graph and Hamiltonian graph
(i1) Chromatic number of a graph
(i)  Walk and path
(iv)  Bipartite graph
[BEIRICEEAESERE
() TR ATH3R giiee 9= I
(i) TP T BT HIAfcH T
(i) dlP R TY
Gv) fefaursa amm

Prove that in any group of 13-people, at least two must have their
birthdays in the same month,

g THTIONG &< b 13 AR et oft Tg & &3 9 &4 < Al &1

S U & HeiH H g1 eyl
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