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Subject Code : BTCS-401-13
M.Code : 77626
Date of Examination : 02-06-2025

Max. Marks : 60

INSTRUCTIONS TO CANDIDATES :
1.

2.

3.

SE(i‘TION-A is COMPULSORY consisting of TEN questions carrying TWO marks
each.

SECTION-B contains FIVE questions carrying FIVE marks each and students
have to attempt any FOUR questions.
SECTION-C contains THREE questions carrying TEN marks each and students
have to attempt any TWO questions.
SECTION - A

Answer briefly :

a) Prove that the inverse of a bijective function is unique.

b) Find GCD (119. 884) using Euclid Algorithm.

¢) In a group of 150 people how many fiiends are there who have an identical number
of friends in that group?

d) A and B are two sels such that n (A =B)= 14 + x, n (B-A)=3xandn (A N B)=
x. Find X such that n (A) = n (B).

e) Make the truth table of p A (= g) of two statements p and g.

f) Prove that = (—p) = p.

g) In a Boolean algebra B, simplify the Boolean expression x.(x' + ).
h) Prove that the group {1, -1, t, - t} under multiplication is a cyclic group.

i) Prove that the maximum degree of any vertex in a simple graph having » vertices is
n-l.

i) Give an example of a pertect graph.

SECTION - B

~

Suppose R and S are Symmetric relations on a set A. Show that R N S is also symmetric.
3. Ina group of 50 persons, 14 drink tea but not coffee and 30 drink tea. Find
a) How many drink tea and coffee both?
b) How many drink coffee but not tca?
4. Provethatp—g= ) vg ‘.
S.  Prove that finite integral domain is a field.

6.  Prove that in any non-trivial tree, there are at least two vertices of degree 1.

SECTION-C
7. Find the Boolean expression that defines the function S by f (0,0 0 =0
J 0.0, 1)=0; f (1,00 = LS (LLO)=0:f (01,0 =17 (01, =0
S0 D=1 (1,1, 1)=1.

8 a) IfSis a set containing finite number of elements and /'is a function from S into S,
then prove that f'is one-one, then f'is onto.

b) Show thatp A ¢ logically implics p € q.
9. a) Findnif"Cy,"Csand” Cqare in AP.

b) Find the shortest distance between K and L in the following graph :

i i y writi i . f passing request on any
NOTE : Disclosure of Identity by writing Mobile No. or Maldl?g of p:
page of Answer Sheet will lead to UMC against the Student.
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INSTRUCTIONS TO CANDIDATES :
1. SECTION-A 1s COMPULSORY |
each,
2. SECTION-B contains FIVE questions carrying FIVE marks each and students
have to attempt any FOUR q |
3. SECTION.C talne THREE quest!
have to Pt any TWO ] .

0 of TEN q carrying TWO marks

carrylng TEN marke each and students

SECTION-A
1. Answer briefly:
(&) State Well-Ordering Principle

(b) If' R 1s an equivalence relation, then show that {R V@ b) (b a) € R s also an
equivalence relation.

(¢) In how many ways 4 boys and 3 girls be seated in a row so that two girls are
together? s

() Find /it 210, 7+ 1) 2P P) =300 11

(e) Write the negation of the statement: p = q. /

() Use quantifiers to state that the sum of two real numbers is real N

(&) Give an example of a semi group which is not monoid

(h) In a Boolean algebra B, show thatx + 0~ x, Vxe B

(i) Give an example of a graph which has Euler circuit but not a Hamiltonian circuit

(j) Draw a connected graph with one of vertex with degree §

1| M 77626

/0

SECTION-B

) :
2 Find the shortest distance between « and 210 the following graph

oy »

L) Find whole numbers v and y 5o that 443117y = 1 with « ~ 10 using Fuchdean algorithm

4 How many words cach of 3 vowels and 2 consonants, can be formed tiom the letters of
the word 'INVOLUTE"

$ Show that p A q logically implies p <+ q

6 Check whether the sot of all even integers forms a group under the binary operation a * b
9 9
201 2b

TION-C'

7 State and prove Fundamental theorem of Arithmetic

8 () Hilx, p,2) (v v y) A (X V) A (Y A 2) be a Boolean function, find its disjunctive
normal form

(b) Prove that a graph is a tree if and only 1f it is minimally connected

9. If'p, q, rare three statements, then test the validity of the argument (S), Sy: 8), where

Note : Disclosure of Identity by writing Mobile No. or Making of passing request on any
page of Answer Sheet will lead to UMC against the Student
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B.Tech. (AI&ML/CSE/ Al & Data Science/Al/ICSE/NOT/NT/Data
Sciencelinternet of Things and Cyber Security including Block Chain
Technology/) (Sem.-4)
DISCRETE MATHEMATICS
Subject Code : BTCS/401/18
M.Code : 77626
Date of Examination : 09-05-2024

Time : 3 Hrs. Max. Marks : 60

INSTRUCTIONS TO CANDIDATES :

1. SECTION-A is COMPULSORY consisting of TEN questions carrying TWO marks
each.

2. SECTION-B contains FIVE questions carrying FIVE marks each and students
have to attempt any FOUR questions.

3. SECTION-C contains THREE questions carrying TEN marks each and students
have to attempt any TWO questions.

SECTION-A
1.  Answer briefly :

a) Give an example of a relation which is reflexive, transitive, but not symmetric.

b) How many people among 200000 people are born at same time (hour, minute,
seconds)

How many 8 — letter words can be made using the letters of the words "TRIANGLE",
if each word is to begin with T and end with E?

9

d) State and Prove Idempotent Laws of Logic Of Proposition.

e) Define integral domain (1.D)

f) Find k, if a regular graph with 7 vertices has 12 edges.

-

g) Define minimal spanning tree.

S W o
N - W
S N O

h) Draw a multigraph G whose adjacency matrix A =

i) Define cut vertex with an example. )
j) Define POSET.

1| M-77626

SECTION-B

Show that R 1s a relation in the set A = xreZ 0<x<12} givenby R = {(a, b): [a- b]

1s a multiple of 4}. Prove that R is an equivalence relation. Find the set of all elements
related to | in each case. :

a) The number of diagonals of a polygon is 20. Find the number f its sides.

b) Find the number of positive integers from I to 1000 which are divisible by none of 5,
6and 8 . ’

a) Provethat(pAagq)—>(pvq)isa tautology.
b) Test the validity of the following argument:

If my brother stands first in the class, I will give him a watch. Either he stood first or [
was out of station. I did not give my brother a watch this time Therefore T was out of
station.

Show that if the quotient group G/H is abelian, then G may not be abelian.
Prove that the number of edges in a complete graph with n vertices is @
SECTION-C

Use Kruskal algorithm to find spanning tree of minimal weight by showing each step

A subgroup H of a group G is a normal subgroup of G iff the product of two right cosets
of H in G is again a right coset of H in G

(S52)-394

2| M77626
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9  a) Prov ion [
¢ that the functionf C — R, defined by f(z) = |2| is neither one - one nor onto

b) Letf R > Rand
and g ' R — R be a real valued function defined byf(x)=2x"-1,xe

1
= [x11)7
R and g(x) [——2 *,x € R. Show that f and g are bijective

NOTE : Disclosure of Identity by writing Mobile No. or Making of passing request on any
page of Answer Sheet will lead to UMC against the Student.
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Technology/) (Sem.-4)
DISCRETE MATHEMATICS
Subject Code : BTCS/401/18
M.Code : 77826
Date of Examination : 09-06-2024

Max. Marks : 60

INSTRUCTIONS TO CANDIDATES :

t

3.

SECTION-A is COMPULSORY consisting of TEN questions carrying TWO marks
each.

SECTION-B contains FIVE questions carrying FIVE marks each and students
have to attempt any FOUR questions.
SECTION-C l THREE q i
have to attempt any TWO questions.

carrylng TEN marks each and students

SECTION-A
Answer briefly :

a) Give an example of a relation which is reflexive, transitive, but not symmetric.

b) How many people among 200000 people are born at same time (hour, minute,
seconds)

How many 8 - letter words can be made using the letters of the words "TRIANGLE",
if each word is to begin with T and end with E?

State and Prove Idempotent Laws of Logic Of Proposition.

C

-

d

~

e) Define integral domain (1.D)

f) Find k, if a regular graph with 7 vertices has 12 edges.
Define minimal spanning tree

g

h

=

1 30
Draw a multigraph G whose adjacency matrix A =3 1 ;
0 2

i) Define cut vertex with an example

j) Define POSET

/
(520394 /.9,
1| M-77626 (.2
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SECTION-B

2 Show that R 15 a relation 1n theset A= (x e 7 G5y« 12}, grven by R = {(a, b fa - b
15 4 multiple of 4} Prove that K 1 an cquivalence relation Find the set of alf elements

related to | in each case

3 a) The number of diagonals of a polygon is 20. Find the number f its sides

b) Find the number of positive integers from | 1o 1000 which are divisible by none of 5,

6and 8
4 a) Prove that (p A q) - (p v q) 13 a tautology
b) Test the validity of the following argument:

If my brother stands first in the class, I will give him a watch Either he stood first or |
was out of station. I did not give my brother a watch this time. Therefore I was out of
station.

5. Show that if the quotient group G/H is abelian, then G may not be abelian
6. Prove that the number of edges in a complete graph with n vertices is @
SECTION-C

7. Use Kruskal algorithm to find spanning tree of minimal weight by showing each step

A2 3
/5 9 5\
3 C

F<o 16 A9
3 2 7 6

c 5 D

8. A subgroup H of a group G is a normal subgroup of G iff the product of two right cosets
of H in G is again a right coset of Hin G

(S2)-394
\
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9. a) Provethanhcfunc-tionftc—»R,deﬁnedby_f(z)ﬂzhsmiﬂ\ﬁone-onemromo

b) Letf‘.R—»Rand‘g:R—>Rbcarealvaluedﬁnwﬁondeﬁnedbyj(x)=b?—l,xE

_ x40z ¥
Rand g(x) = [—2— * x € R Show that f and g are bijective.

e A Al
o e L

NOTE : Disclosure of Identity by writing Mobile No. or Making of passing request on any
d to UMC against the Student

page of Answer Sheet will leat
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B.Tech. (AI&ML/CSE/Data Sclence/AINNOT/ITICS/Internet of Things and
Cyber Security including Block Chain Tochnology) (Sem.-4)
DISCRETE MATHEMATICS
Subject Code : BTCS-401-18
M.Code : 77626
Date of Examination : 08-12-2023

Total No. of Pages : 02

Time : 3 Hrs. Max. Marks : 60

INSTRUCTIONS TO CANDIDATES :
1. SI:C"TIONJ& Is COMPULSORY consisting of TEN questions carrying TWO marks
oach.
2. SECTION-B contains FIVE questions carrying FIVE marks each and students
have to attempt any FOUR quostions.
3. SECTION-C contal THREE g lons carrying TEN marks each and students
have to attempt any TWO questions.

SECTION-A
1. Write bricfly:
a) Give an example of a relation which is reflexive, symmetric but not transitive

b) Determine the doman and range of the relation R~ {(x,y) x . Nx - 5.y - 3}

How many 3- Jetter words can be made using the letters of the words "ORIENTAL™

d) Staté and Prove Idempotent Laws of Logic of Proposition

¢) Define Monoid Groups

) ¥Find k, if a regular graph with 8 vertices has 12 edpes
g) Define mimmal spanning tree

hy Cive an example of u connected praph that has both Fuler cireut and Hanuhonian
cycle

1) Define Chromatic Number

) Define Eguivalent Sets

SECTION-B

o)

2 Lt 7 be the set of all itegers and R be the relation on 7 defined s I

Habyah v /
and (a - bis divisible by §) Prove thut R 1s an cquivalence relation

a) How many people must you have to guarantee that at least 12 of them will have
birthday on the same day of the week”

Find the number of positive integers from 1 to 1000 which are divisible by none of 5,
6 and 8,

)

l’m\clh'ul(p QO per(qern)

Prove the validity of the following argument

1) It raims then crop will be good

i) 1t did not rain therefore thz crop will not be good

5 Prove that the order of a subgroup of a fimte group divides the order of the proup
6 Show that a graph 15 s tree 1f and only 1f 1t 15 minimally connecied

) SECTION-(

7 Find shortest path from 1< 1o I using Dijkstra's algorithn for the following, graph

A 4 8
3 3 ~ 5
B < 1 2
L |
7 ~ L
B 4 by
A Show that the set G {0,1,2,3,4) forms a ficld w.r.t addition and multiphcation modulo

5

9 ay Give an example of a function (i) which 15 one to one but not onto, (i) which 15 not
one to one but onto

by Define the following function on integers by
8 kgt 2kand iy ||
i) Which of these are one to one”
1) Whu.h‘ui these are onto”

NOTE ; Disclosure of Identity by writing Mobile No. or Making of passing request on any
page of Answer Sheet will lead to UM against the Student
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B.Tech. (AI&ML/CSE/Data Science/AlNIOT/IT/CS/Inte
Cyber Security including Block Chain Technolorgn)?)‘ %;::2—948) and
DISCRETE MATHEMATICS
Subject Code : BTCS-401-18
M.Code : 77626
Date of Examination : 08-12-2023

Total No. of Pages : 02

Time : 3 Hrs. Max. Marks : 60
INSTRUCTIONS TO CANDIDATES :
1.

SEChTION»A is COMPULSORY consisting of TEN questions carrying TWO marks
eac

2. SECTION-B contains FIVE questions carrying FIVE marks ecach and students
have to attempt any FOUR questions.

3. SECTION-C contains THREE questions carrying TEN marks each and students
have to attempt any TWO questions.

SECTION-A
1. Write briefly:

a

Give an example of a relation which is reflexive, symmetric but not transitive

b

Determine the domain and range of the relation R = {(x,y) : x e Nx <5y = 3}

¢) How many 3- letter words can be made using the letters of the words "ORIENTAL"?

d) State and Prove Idempotent Laws of Logic of Proposition
¢) Define Monoid Groups
) Find £, if a regular graph with 8 vertices has 12 edges.

g) Define minimal spanning tree.

h) Give an example of a connected graph that has both Euler circuit and Hamiltonian
cycle

Define Chromatic Number

Define Equivalent Sets

1 M-77626

”

SECTION-B

Let Z be the set of all integers and R be

the relation on 7 defined as R fabjab iz
and (a- bis divisible by 5} Provi e

¢ that R is an equivalence relation

a) How many people must you have to guarantee that

at least 12 of them will have
birthday on the same day of the week? at leas of them will have

b) Find the number of positive integers from 1 to 1000 which are divisible by none of 5,
6and 8 .
a) Prove that (p > q) >r pe(Qern)
b) Prove the validity of the following argument
1) it rains then crop will be good
1) [t did not rain therefore the crop will not be good
Prove that the order of a subgroup of a finite group divides the order of the group
Show that a graph is a tree if and only if it is minimally connected
SECTION-C

Find shortest path from 12 to I using Dijkstea's algorithm for the following graph

|
|
7 L

v 4 1
Show that the set G ~ {0,1,2,3,4} forms a field w.r.t addition and multiplication modulo
3

’

a) Give an example of a function (i) which is one to one but not onto, (i) which is not
one to one but onto.

b) Define the following function on integers by
k
M) ko Lgd) kand k) [
i) Which of these are one to onc?

ii) Which of these are onto?

NOTE : Disclosure of Identity by writing Mobile No. or Making of passing request on any

page of Answer Sheet will lead to UMC against the Student
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DISCRETE MATHEMATICS
Subject Code : BTCS-401-18
M.Code : 77626
Date of Examination : 08-12-2023

Total No. of Pages : 02

Time : 3 Hrs. Max. Marks : 60

INSTRUCTIONS TO CANDIDATES :
1.

SEChTION~A is COMPULSORY consisting of TEN questions carrying TWO marks
each.

2. SECTION-B contains FIVE questions carrying FIVE marks each and students
have to attempt any FOUR questions.

3. SECTION-C contains THREE questions carrying TEN marks each and students
have to attempt any TWO questions.
SECTION-A
1. Write briefly:

a) Give an example of a relation which is reflexive, symmetric but not transitive

L) Determine the domain and range of the relation R = {(x,y) " x e Nx<5,v 3}

=

c) How many 3- letter words can be made using the letters of the words "ORIENTAL"?
d) State and Prove [dempotent Laws of Logic of Proposition
e) Define Monoid Groups

) Find , if a regular graph with 8 vertices has 12 edges. !

)

g) Define minimal spanning tree

) Give an example of a connected graph that has both Fuler circuit and Hamiltonian

ovele

Define Chromatic Number

=

Define Equivalent Sets.

1| TelE

SECTION-B

2 Let Z be the set of all integers and R be the relation on 2 defined as R

he set Z Hablab s/
and (a - bis divisible by 5} Prove that R is an equivalence relation '

w

a) How mainy people must you have to guarantee that at least 12 of them wilt have
birthday on the same day of the week?

b) Find the number of positive integers from 1 to 1000 which are dwvisible by none of 3,
6and 8 . ’

£
LA

Prove that (p « q) & P Qe
L

=

Prove the validity of the following argument
1 If it rains then crop will be good

1) 1t did not rain therefore the crop vill not be good

”

Prove that the order of a subgroup of a finite group divides the order of the group.
6 Show that a graph is a tree if and only if it is minimally connected
’ SECTION-C

7 Fud shortest path from E to F using Dijkstra's algorithm for the following graph

A

3 TN

o

P
E < 1

4 L

B .
8 Show that the set G = {0,1,2,3,4} forms a field w.r.t addition and multiplication modulo

5

9 a) Give an example of a function (i) which is onc to one but not onto, (1i) which is not
one to one but onto.

b) Define the following function on integers by
fl) ko gk) 2kand hk) 'ﬂ
i) Which of these are_o_ne to one?
ii) Which of these are onto?

v i ity by writi ile No. or Making of passing request on any
H ! ¢ of Identity by writing Mobile No. or i\ i
NOTE: Dise osurpugc of Answer Sheet will lead to UMC against the Student
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of Things and Cyber Security Including Block
Chain Technology/Artificial Intelligence & Machine Learning)) (Sem.-4)
DISCRETE MATHEMATICS
Subject Code : BTCS-401-18
M.Code : 77626
Date of Examination : 02-07-22

Time : 3 Hrs. Max. Marks : 60

INSTRUCTIONS TO CANDIDATES :
1.

SECTION-A is COMPULSORY
each.

2. SECTION-B contains FIVE

g of TEN q carrying TWO marks

questions carrying FIVE marks each and students

have to attempt any FOUR questions.
3. SECTION-C THREE q i carrying TEN marks each and students
have to Pt any TWO i
SECTION-A
Answer briefly :

1. Give an example of a relation which is reflexive but neither symmetric nor transitive.

e

*Jayg,
2. Determine the domain and range of the relation R = {(x, y) : xeN. €N and x+y= 10} . 4,

Y, \
b
\

\’/\

Define equivalent sets.

SECTION-B

1. Show that intersection of two partial order relations is a partial order relation. But union
of two partial order relations need not be 2 partial order relation. Give suitable example,

The set C* of all non-zero complex numbers form an infinite abelian group under the
operation of multiplication of complex numbers.

a) HowmanypeoplemuszyvuInvelog\mmwet}ma!l&mSOfthcmwillhave
birthday on the same month.

b) Find the number of positive integers from 1 to 500 which are divisible by at least one
of3,5and 7.

a) Prove that (p A g) vr=@vrnalgvr)

b) Prove the validity of the following argument

If a man is bachelor, he is happy.

If a man is happy, he dies young.

Therefore bachelors die young.

f\\show that a graph G with n vertices and (n - 1) edges and no circuit is connected.

SECTION C

3. How many &- letter words can be made using the letters of the words "TRIANGLE", if o] \ ) ) ) ) A ) .
each word is to begin with T and end with E? 3 ( lé)%mlli the shortest path between a and z using Dijkstra’s algorithm for the following graph:
* { ) b 3 ¢
. } 3 y
4. Define permutation groups. -\ s 7 s T ~— I
\ \ J < 5 P
5. Write down the truth table of (p <> Qo W\ \_ . N . | ~_
\ N < ~ e s o s a ‘T\ ~ z
6. Isthere a simple graph G with six vertices of degree 1, 3, 4, 6,77 Nt Y 40 \ 3 5 ~7 ;

7. Define a complete binary tree.

8. Give an example of a connected graph that has an Euler circuit but no Hamiltonian
circuit.

9. What will be the ch ic number of complete graph with n - vertices?

<) 65 2|
1] M-77626 2}

7. a) Prove that every finite integral domain is a field

l\) Simplity the Boolean ex&essmnf(x, ¥ 2 =(XAVAZ)V(XAYAZ). And find its
comunctive normal forms.

M-77026 (5265



18. A function f'is defined on the set of integers as follows: -

I+x 1=5x<2
f(x)=42x-1 2<x<4
3x-10 4<x<6

a) Find the domain of the function.
b) Find the range of the function.
c) Find the value of f (4).

d) State whether f'is one - one or many one function.

NOTE : Disclosure of Identity by writing Mobile No. or Making of passing request on any
page of Answer Sheet will lead to UMC against the Student.

3| M-77626 (S2)-65
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Technology/ CSE (Internet of Things and Cyber Security Including Block of two partial order relations need not be a partial order relation. Give suitable example.
Chain Technology/Artificial Intelligence & Machine Learning)) (Sem.-4)
DISCRETE MATHEMATICS 12 The set C* of all non-zero complex numbers form an infinite abelian group under the
Subject Code : BTCS-401-18 peration of multiplication of compl b
M.Code : 77626
Date of Examination : 02-07-22 13. a) How many people must you have to guarantee that at least 5 of them will have
Time : 3 Hrs. Max. Marks : 60 birthday on the same month.
ind s . .
INSTRUCTIONS TO CANDIDATES : b) 5?3 sh;:lu;nbcr of positive integers from 1 to 500 which are divisibie by at least one
1. SECTION-A is COMPULSORY g of TEN carrying TWO marks ’ :
each.
2. SECTION-B contains FIVE questions carrying FIVE marks each and students 14. a) ProvethatpAg)vr=(pvralgvr)
have to attempt any FOUR questions.
3. SECTION-C contains THREE questions carrying TEN marks each and students b) Prove the validity of the following argument:
have to any TWO
If a man is bachelor, he is happy.
SECTION:A If a man is happy, he dies young.
Answer briefly : —_—
A — ~ Therefore bachelors die young.
. . P . . o e S ( INS» N
1. Give an example of a relation which is reflexive but neither symmetric nor transitive. / < N o7, N
-3 < B - _ it
& “7S." Show that a graph G with n vertices and (n — 1) edges and no circuit is connected.
2. Determine the domain and range of the relation R = {(x, y) : xeN. yeN and x+1= 10} /Q- . z,\\
/= o SECTION C
3. How many 8- letter words can be made using the letters of the words "TRIANGLI ",1f.‘/ I £‘—.$-d . . . . . )
each word is to begin with T and end with E? | Z) 1.>l_’“thcsbonmpathhctwccnamdzmmgmjkmsa}gorm&n!h:folhwmgm
[ < /1
4. Define permutation groups. \\ d/\ ~y
\\ /’n\ ’\C /
S.  Write down the truth table of (p > g) &> 1. N\ x ‘,{‘a‘a\//ﬂ
AN £ s a 2
6.  Is there a simple graph G with six vertices of degree 1, 3, 4, 6, 7? ~N— P
3
7.  Define 2 complete binary tree.
& Give an example of a connected graph that has an Euler circuit but no Hamiltonian 17. ) Prove that every finite integral domain is a field.
circuit.
j ; . ! . ; ! b) Simplify the Bod‘em expression f (x, y, 2) = fx Ay A2) v (x Ay AZ). And find its
9. What will be the chromatic number of complete graph with n - vertices? conjunctive normal forms.
(52).65 2| M 77626 (5265
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18. A function fis defined on the set of integers as follows:

I+x  1<x<2
S(x)=42x-1 2<x<4 -
3x-10 4<x<6

a) Find the domain of the function.
b) Find the range of the function,
c) Find the value of 1(4).

d) State whether fis one - one or many one function.

—

NOTE : Disclosure of Identity by writing Mobile No. or Making of passing request on any

page of Answer Sheet will lead to UMC against the Student.
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