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Note: 1. Attempt all Sections. If require any missing data; then choose suitably.

SECTION A

1. Attempt all questions in brief. 2x10=20

Qno. Question Marks | CO

a. Define a relation. 2 1
Th J&Y hl TRHI HX|

b. Define POSET. 2 1
POSET ! GRHTYT 1|

c. Explain an onto function? 2 2

U 3¢ oI B HRAT HI?

d. Define the growth of functions? 2 2
AR B gig P TRUIRT B2

e. Discuss a proposition? 2 3
T Ud1d IR =l Y2

f. Define a contradiction in logic? 2 3
do H T fRIYTHY B! gRHTRG H¥2

g. Discuss a cyclic group?(~ 2 4
Ueh TIoh 1 JHg UR AT 2

h. Describe a symmetric group? 2 4
TS T JHg $T qUH B2

1. Draw a planar graph? 2 5
TS GHA T1% §HIG?

j- Define a vertex and an edge: 2 5
T 2 SR Tap by uRuifdd &3

SECTION B
2. Attempt any three of the following:
a. Explain a Hasse diagram, and how is it used to/visually represent | 10 1

artially ordered sets? Provide an example of a Hasse diagram.

STUTH b1 AR X, TUT 3HifRIeh FU Y shHdG Ul bl e FU
¥ T & U 39S START B4 a1 Jd1 82 89 SHUM &1 U
SEBUEFEETY
b. Explain the operations on functions. Discuss concepts such as addition, | 10 2
subtraction, multiplication, and composition of functions, and illustrate
them with examples
HRA W I S ARAL B | HaRA & WS, ¥, T 3R
IS ST srayRomSf O =i &, ammwﬁ%mumavh
Gl
c. Explain the concept of a truth table. How is it used to evaluate the | 10 3
validity of logical propositions? Construct a truth table for the
expression (AAB)—C.
I GRUM B SHTURON D1 RS H | Alfhdd YATA] B a4l Bl
b B b U DT IUUNT B fobar wireln 82 aif¥eafer
(AAB)—C & [T To I RO §914 |
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d. State and prove Lagrange’s theorem. How does Lagrange’s theorem | 10 4
relate the order of a subgroup to the order of the group?

U TR FaTd Ut R H¥ | S TG GHE & HH Bl TS b
FY Y HY SISl 87

e. Consider the following graph and determine if it has an Eulerian path or | 10 5
Eulerian circuit.

Graph: Vertices: A,B,C,D, Edges: AB,BC,CD,DA,AC.

fFafed s W faaR ¥ aur FuiRd 3 i so8 goaike vy g
1 GART GRUY |

% HIH: A,B,C,D, fFTR: AB,BC,CD,DA,AC.

SECTION C
3. Attempt any one part of the following:
a. Let A={1,2,3} and B={2,3,4} be two sets with relations | 10 1

R1={(1,2),(2,3)} and R2={(2,3),(3,4)} defined on them.Find the
composite relation R10R2 .
AE @R A={1.2,3} 3R B={234 d¥c & 9 W ddy
R1={(1,2),(2,3)} 3R R2={(2,3),(3,4)} TR & 7T T R10R2
S1d B |
b. Given a set L={a,b,c,d} and the following operations (join and meet): 10 |

e aVvb=c, avc=d, bVvc=d, avd=d, etc.

e aAb=a, aAc=a, bAc=b, etc.

1.Check if L is a lattice.

2.Is the lattice bounded? If yes, find the least element and.the
greatest element.

3.Is this lattice complemented? Justify your answer.

THh T L-{a,b,c,d} 3R Fufafad fRem @S iR fd fer me §:
* aVb=c, avc=d, bvc=d, avd=d, e |

* aAb=a, aAc= a, bAc=D, \}ﬂﬁ |

1. S &% & 1 L T oaia g

2. aa%wuﬁa@%?q%ﬁ,aﬁaﬁ@aaaaﬁ?wﬁww
JTd HR|

3. 1 98 Sd® R 8?2 0 IR 1 3l g H1 |

4. Attempt any one part of the following:

a. Simplify the Boolean expression A™-(B+C)-(A+B) using Boolean | 10 2
algebra.
Sera SISITITOT T IUTNT b (o SRl A~(B+C)-(A+B)
1 TR 1|

b. Explain the fundamental concepts of Boolean algebra. Discuss the basic | 10 2

operations (AND, OR, NOT) and their truth tables. How are these
operations used in digital logic design?

(e SISO Bl HaYd SHTURUNSHl &I UReAT DR | §f-ard!
Tfgpar3ft (AND, OR, NOT) 3R 3&! I arfersrsll R =i s |
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| f&ftea atfore fowirea # 37 Tftharanl &1 SuaT & fsan ST 82

Attempt any one part of the following:

Construct the truth table for the following expression:
(AV—B)A(B—C). .
3fftregfert & forg I ARUfl sHIG:

(AV-B)A(B—C).

10 3

Prove the following predicate logic inference:
Premise 1: Vx(P(x)—Q(x))

Premise 2. P(a)

3.Conclusion: Q(a)

fafafad fadg 9 s &) Rig a3
TG 1: Vx(P(x)—Q(x))

UId 2. P(a)

3.6y Q(a)

10 3

Attempt any one part of the following:

Find the order of the group G={1,-li,—1} under multiplication of
complex numbers.

Sfed TS & UH & fdTid 948 G={1,~1,i,~i} 1Y A P

10 4

Given the group G=Zs find the left cosets of the subgroup H={0,3} in

G.
;HEG=Z6%QTW%,G'§WH={O,3}$§T§WW
|

10 4

Attempt any one part of the following:

Solve the recurrence relation T(n)=2T(n—1)+3, with initial condition
T(1)=5.

ORI G T(n)=2T(n—1)+3 DI & DY, URIYD-RUT T(1)=5 &
Ralkl

10 5

Using the pigeonhole principle, prove that if 13-people enter a room, at
least two of them must have the same number of children.

fUSHeId Rigid & UGN &xd gU, Hifed ®x b afg 13 AT Th
ﬁ%ﬁmwﬁ%’ﬁwﬁﬁw%wﬁ%ﬁﬁmw
|

10 5

3|Page



