Discrete Mathematics (PCC-CS-401) PYQs
analysis

Based on: May 2019, Oct 2020 Set 1, Set 2, May 2023, 2024

Syllabus:
Module 1: Sets, Relations, and Functions

Sets, Set Operations, Principle of Inclusion-Exclusion, Relations, Equivalence Relations,

Partial Orderings, Functions, Inverse Functions, Composition
Module 2: Mathematical Logic

Propositional Logic, Logical Connectives, Truth Tables, Normal Forms, Validity,

Predicate Logic, Universal/Existential Quantifiers, Inference Rules
Module 3: Counting and Discrete Probability

Counting Principles, Permutations, Combinations, Binomial Theorem, Discrete

Probability, Conditional Probability, Bayes Theorem
Module 4: Algebraic Structures and Morphism

Semi Groups, Monoids, Groups, Congruence Relations, Quotient Structures, Free/Cyclic
Monoids and Groups, Permutation Groups, Normal Subgroups, Rings, Integral Domain,
Fields, Boolean Algebra, Boolean Ring, Duality, Boolean Function Representation,

Disjunctive/Conjunctive Normal Form
Module 5: Graphs and Trees

Graphs, Degree, Connectivity, Path, Cycle, Subgraph, Isomorphism,
Eulerian/Hamiltonian Walks, Graph Coloring, Planar Graphs, Vertex/Edge Coloring, List
Coloring, Perfect Graphs, Rooted Trees, Sorting, Weighted Trees, Prefix Codes, Bi-

connected Components, Articulation Points, Shortest Distances
Repeated Questions (Identical or near-identical):
Topic:
Define bijective functions/one-to-one correspondence.
Year:

1.5 marks: 2019 1(i), 2020 Set 1: 1(j), 2020 Set 2: 1(j), 2023: 1(j), 2024 1(j)



Topic:

Define cut point and bridge in graphs

Year:
1.5 marks:
2019 1(g), 2020 Set 1: 1(d), 2020 Set 2: 1(d), 1.5 marks each.
Topic:

Define Perfect Graph with example
Year:
2019: 6(b), 2020 Set 1: 1(g), 2020 Set 2: 4th question, marks differ
Topic:
Prove Schroeder-Bernstein theorem
Year:
2019: 6(a), 2020 Set 1: 5(b), 2020 Set 2: (5b), marks differ
Topic:
Define Cantor’s Diagonal Argument
Year:

2019: 2(c), 2020 Set 1: 2(c), 2020 Set 2: 2(c), 2023: 6(b), 2024: 6(b) prove

uncountable sets, 5-7.5 marks
Topic:

Define ternary relation
Year:

1.5 marks: 2023: 1(i), 2024: 1(i)
Topic:

Composite functions and inverse function values
Year:

2023: 2(a), 2(b), 2024: 2(a), 2(b), 15 marks in each
Topic:

CNF and DNF for Boolean function



Year:
2023: 4, 2024: 4, 15 marks each.
Topic:
Properties of binary relation (reflexive, symmetric, antisymmetric, transitive)

Year: 2023: 5(a), 2024: 5(a), 10 marks in each.

Similar Questions (Same topic, minor deviations):
Topic:
Equivalence relation/partition
Year:

1.5-5 marks: 2019: 1(b) define, 2020 Set 1: 1(f) prove, 2020 Set 2: 1(e) partition, 1(f)
prove, 2023: 5(b) define, 2024: 5(b) define

Topic:
Inverse functions

Year:
2019: 2(a) (f(x) = x+1), 2020 Set 1: 1(h) ( f(a) = (2a-1)/3), 2020 Set 2: 1(h) ( f(a) = (4a-2)/3),
2023: 2(b), 2024: 2(b), marks differ

Topic:
Permutations

Year:
2019: 1(c) "INSTITUTION", 2020 Set 1: 1(i) "EXAMINATION", 2020 Set 2: 1(i) "APPLE", 2023:
1(b), 1.5 marks.

Topic:
Logical inference/validity/contradiction

Year:
2019: 3(b), 2020 Set 1: 3(b), 2020 Set 2: 3(b), 2023: 1(h) validity/satisfiability, 2024: 1(f)

contradiction, 3(a) proposition, 1.5-7.5 marks
Topic:
Mathematical induction

Year:
2019: 1(d) (nA2), 2020 Set 1: 2(b) ( 2An ), 2020 Set 2: 2(b) ( N2 ), 3-6 marks



Topic:
Inclusion-Exclusion

Year:
2020 Set 1: 2(a) students, 2020 Set 2: 2(a) canteen, 2023: 1(g), 2024: 1(c) Venn diagram,
1.5-6 marks

Topic:
Group/monoid properties

Year:
2019:7(b)(a*b=a+b-ab), 2020 Set 1: 6(a) (a * b =ab/4), 2020 Set 2: 6(a)(a*b=a+b -
ab ), 2023: 1(f) define, 2024: 1(d) define monoid, 7(a) monoid/group/semi-group, marks
differ

Topic:
Minimum Spanning Tree

Year:
2020 Set 1: 7(b), 2020 Set 2: 7(b), 5 marks each

Topic:
Well Ordering Principle

Year:
2023: 1(a), 2024: 1(a), 1.5 marks each

Latest Questions (2024, not in 2019-2023):
Topic:
Place 3 red balls in 10 boxes
May 2024:
1(b), 1.5 marks, Module 3: Counting
Topic:
Minimum number of people with same birthday month
May 2024:
1(h), 1.5 marks, Module 3: Counting
Topic:

Define weighted graph



May 2024:

1(g), 1.5 marks, Module 5: Graphs
Topic:

Algebraic system with two binary operations
May 2024:

7(b), 5 marks, Module 4: Algebraic Structures

PYQFort by Praxian :)

PYQ means "PYQFort"
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https://github.com/Saumy1905/PYQFort
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301401

May 2019
B.Tech. (CEAT/CSE)- IVth Semester
DISCRETE MATHEMATICS
(PCC-CS-401)

Time : 3 Hours] [Max. Marks : 75

Instructions :

(1) di 45 compulsory fo answer all the questions (1.5 marks
each} of Part-A in shar.

() Answer any four guestions from Part-B in detail,

(i) Different sub-parts of a gquestion are to be attempted
adjacent 10 each other,

PART-A

1. (a) Forany set A and B, show that
(AnB)Yuwi{A-B)y=A. (1.5)

(b) Define equivalence reladon with example. (1.5)

(c) How many 11 letter words can be formed using letters

from the word "INSTITUTION" ? (1.5)

(d) Show that 12 + 224+ 324+ ...+ =nn + 1)

(Zn + 1)/6. (1.3)
301401/870/111/310 P.T.0
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(e} What is a bipartite Graph? (1.5)
(f) Define Fuler Formula, (1.5)
(g) What is a cur point and bridge in graphs 7 (1.5

(h} What are quantifiers in propasitions? (1.5)

)  What are bijective functions? | (1.5}

(j) List the applications of trees. 1.3)
PART-B

2. (&) Lerfbe afunction from the set of integers such that
fix) = x + 1. Is f invertible, and if it is what is iis
inverse? (3)
(b)) Seven women and nine men are on faculty in the
miathematics department in & university. In how many
ways a committee of five mnembers of the department
can be constructed if at least one woman and atleast
One man must be in the committee?

() Define Cantor's Diagonal Argument. (5

3. (a) Show that following implication is taurology :
1) @p=>gwre[(pvr) => (gvr)] =>
) prg=>rep=>rg=>r 10}
(b) Find the validity of the following Argument :
Hither Ram is = good boy er Rahul is a good boy.
Ram is not a good boy therefore Rahul is & good boy.
(3)
301401/870/114/310 2



4. (a) Determine the Inorder, preorder and postorder Traversal
of following tree : (8)

(&)
RO
O O
=<5 O

(b) Write short notes on following :
{iy CNF.

(1) Hamiltomian Grapk.

() Subgroups in algebraic structures. (9)

5. (a) Find the shortest distance between A and Z - {1}

{(b) What is a chromatic number in a graph?. Determine
the chromatic aumber for the following graph : (%)

301401/870/411/310 3 P.TO.



6. (a) Explain and prove Schroeder Bernstein theorem.
(10)
(b) What iz a Perfact Graph? Explain with example. (5)

7. (a) What is Integral domain? Explain with example. (5)
(b} Comsider an algsbraic system {(Q.*) where () is a ser
of rational numbers and * is binary operation defined
by:
a*b=g+b—ab
Determine whether (Q.*) is a group. (1)

301401/870111/310 4
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301401

October, 2020
B.Tech. (CEAT/CSE) - IV SEMESTER

Discrete Mathematics (PCC-CS-401)

Time - 3 Hours] [Max. Marks © 75

Instructions :

1. It is compulsory 1o answer all the questions (1.5 marks
each) of Part-A in short.

2. Answrer any foir guestions from Part-B in derail ow of 7
quesiions.

3. Different sub-pouts of @ guestion are 1o be atiempted
adjacers to each other.

PART - A
1. {(a) State and Prove Demorgan’s Law. (1.5)
(b} What are quantifiers? Give Example. {1.5)
(¢) Deline multisets and vanous operations on them. (1.5)
(d) Define Cut point and Dridge in Graphs. {1.5}
(e) Define Circular permutation. {1.5)

() Let A = {1, 2 3, 4 6, 7, K 9} and ler R be the
relation on AxA defined as {a, b} R (c, d) if
a +d="b + c. Prove that R is an equivaleace
relation. {1.5)

301401190411/270 [F.T.0.



(2} What is a Perfect Graph? Explain with example. (1.5)
(h) Let { be a function from A 0 B, where A = B = Set
of real numbers R and ffa)=(2a-1)/3. Find . {1.5)

(i) Im the differemt permutarions of the word
"EXAMINATION are listed as in a dictionary, How
many items are there in the list before the first word

starting with E. {1.5)

(j3 What are bijective functions? Explain with

Example. (1.3)
FART - B

2. (m Among 100 Students, 32 study Mathematics, 20 study
physics, 45 study Biology, 15 study mathematics &
Biclogy, 7 study Mathematics & Physics, 10 study
Physics & Biology and 30 do not study any of the
three subjects.

(1) Find the number of students studying all three
subjects.

(i) Find the number of students studving exactly one
of the three subjects. (&)

(b) Use mathematical induction to show that
l+2+22+ ... +20=220_1
for all nonnegative inlegers n. (5]
{c) Define Cantor's Diagonal Argument i4)

3014011901 11/270 2
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(@)

(b}

Find whether the followimg implication is tantology,
contradiction or contingency :

(1) (p=>qIv 1< [(pvr=>(qvr)]

(1) (p A y==r)e (p==rivig==1] (10
Find the validity of the following Argument :

I 1 study then T will not fail in mathematics, I 1
donot play football then [ will study, But I failed in
Mathematics. Therefore 1 must have playved football

(3)
Explain the following{with proper Example) :
(i Bipartite Graph.
(i} Euler Formula.
(ni} Partial Order Relation. (15)
(a) Construct the binary tree for following traversals
of a tree :
Preorder :abdehcfgij f
Imorder :dbheafcijg (5)
(b} Explain and prove Schroeder Bernstein theorem. (10
(a) Consider an algebraic system {(G. *). where G iz the
sef of all non-zero real numbers and * 1s & binary
operation defined by
a*b=(ab)/4
Show that (G, *) is an abelian group. (10}
(b} What is Field in algebraic svstems? Explain with
example. (5)

301401/190/1111/270 3 [P.T.O.



7. (a) Find the shortest distance between A and Z using
Dijkstra algorithm stepwisc: ( 14h)

(b} Draw the Minimum Spanning tree for following
(5)

301401/190/111/270 4



Oct 2020
B. Tech.{CSE)- IVSEMESTER
Discrete Mathematics (PCC-C5-401)

Time: 3 Hours Max. Marks:75
Instructions 1. itis compulsory to answer all the questions (1.5 morks each) of Part -A in
2 shaort.

2. Answer any four questions frem Part -B in detaii out of 7 questions.
3. Different sub-purts of @ question are to be attempted adjacent to each other.

BART -A
Q1 (a) Prove that [ntersection of sets is distrivutive with respect to union of sets (15]
{b) Provethat pA(~p] is a contradiction. (1.5)
[c) Define multisets and varivus operations on them. (1.5)
(d) Define Cut point and Bridge in Graphs. (15)
(e} Explain Partition with proper example. (15)
(f) State and proveequivalence relation with example. (15)
(g) Explain Euler formula with example. (15)
(h) Let fbe a function from A to B, where A=B=Set of real numbers R and (1.3)
fla)= (4a-2)/3. Find f-1 .
(i) How many permutations of the letters of the word ‘APPLE' are there. (1.5)
() What are bijective functions? Explain with Example. (1.5)
PART -8

Q2 (a) [nacanteen, out of 123 students, 42 stndénts buy ice-cream, 36 buy bums and  (6)
10 buys cakes, 15 students buy ice-cream and buns, 10 buys ice-cream and
cakes, 4 buys cakes and buns but not ice-cream and 11 buys ice-cream and
buns but not cakes. Draw venn diagram to iliustrate the above information and
find:

a. How many students buy nothing at all?
b. How many students buy atleast two items?
¢. How many students buy all the three items?
(b) Use mathematical induction to show that (5)

1242¢+ .+ni=p{p~1)(@n+1) n>=1
o

() Define Cantor’s Diagonal Argument.(5)



93 (2] Find whether te following implication is tautelogy, contradiction or (1)
CONTIEENCY :
a. [p=s=q ¥ r==[[por]==[qvr]]
b (pAQ=>1)v[p=>r]v(g>r)
(b} Find the validity of the following Argument : [5)

Hoblery was Uie motive foc the criome only if the vickim had money in his
pockets, But robbery or vengeance was the motive for the crime.Therefore,
veneeance must have been the motive for the crime.

04 Explain the following[with proper Example| (18]
i] Perfect Graph
i) Articulatian paint
1) Fartial Order Relation

Q5 (a} Construct the Sinary tree for follawing traversals of a ree: L3
Prepederzabid heiclp
[nerder chdbieafcg
{h] Explain and prove Schroeder Bernstein theorem. [10)

Ua [a) Conser an alpebrac svstem (G V), where Goas the set of all non-zera real [10]
nuesaers and * is a binary operation defined by
a*h=z+h-ab
ahow chat (G, F)is a grougp.
() What is Integral Domain in algebraic systems? Explain with example (5]

()7 (2] Find the shorresr disrance between A and £ usng Dijkstes alponthm stepwise:  [10)




Sr. No. 003401
May 2024
B.Tech. (CE/IT/CSE(AIML) /CE(Hindi) 4th Sem.
Discrete Mathmeatics (PCC-CS-401)

Time: 3 Hours Max. Marks:75
Instructions 1. It is compulsory to answer all the quest:ons (1.5 marks each) of Part -A in

Q1 (a)

(b)

@

(d)

(e)
(f
()

(h)

: short.
2. Answer any four questions Jfrom Part -B in detail,

3. Different sub-parts of a question are to be attempted adjacent to each other-

Define Well Ordering Principle- ' . (1.5)
Well Ordering gt & gfsnfia ¥

Three red balls are to be placed in ten numbered boxes but one box can contain (1.5)
exactly one ball. Find the number of distinct ways in which the balls can be
placed.

mmﬁaﬁmﬁmﬁaamﬁmmaﬁﬁmm%ﬁ#

8k Ue T BT weRar & ﬁa‘fﬁﬁmﬁmmaﬂﬁ#r@rmm

€, $HhT HEAT T Ao

Every student of aclass participates in either one or two or all the three games (1.5)
being played in the school. Make the Venn diagram for this.

U T H1 T4 O T # AN I a1 $7 @ 797 wF, & o ey
el F AT AT §1 8% fAT Venn diagram §ATT|

Define monoid in relevance to Algebraic Structure? (1.5)

ARt Smer € yrHfear monoid HT IRV F:Y)

What do you mean by Non-Planar Graph? (1.5)
Non-Planar Graph & 319 &1 Foeg £2

What do you mean by cohtradictjan? - : (1.5)
contradiction & 3T FT FHTY |

What do you mean by weighted Graph? (1.5)

Weighted Graph & 3T &7 Fo7amy &2

In a group of 45 people, How many minimum number of people have their (1.5)
birthday in the same month?



R

%

45 et & Wofg 3 A A A ¥ FA T A 1 FeAfeeT &

(i) Whatdo youmean by Ternary Relation? _ (1.5)
Ternary Relation & 3119 &1 §HSIT 87 .
(j) What do you mean by one-to-one and on-to funttions. (1.5)

One-to-one and on-to Function & 319 &7 FHSAA &7
PART -B

Q2 (a) Iff(x)and g(x)be the function from the set of integers defined as f (x) =252 + (10)
2 and g(x) = 3x2 + 3 then determine following

(0 fog
(i) —gof
I f(x) IR g(x), f(x) =222+ 2 3R g(x) =322+ 3, & &7 F RS
quiiehi & HHeTT @ function B a9 1 PeifRa a1
(i) fog e
(i) gof '

(b) If f(x) be a function from the set {1,2,3,4} to the set {a, b,c,d} with f(1) = (5)
a,f(2) = b, f(3) = c,f(4) = d, then determine f~(a), f~(b), f~(c). f ~(d).
af& f(x) TF function WHAT (1,2,3,4}F WIEAA {a,b,c,d} F f(1) =

a,f(2) =b,f(3) =c,f(4) =d&, a8 AURT & (), f~(b), f(c). f~(d).

Q3 (a) Consider three propositions- 1. The temperature exceeds 70 degree celcius 2. (5)
The alarm will be sounded. 3. If the temperature exceeds 70 degree celcius then
The alarm will be sounded.
In what situation propositions 3 will be true?

dIsT propositions T f@IR - 1. dwa= 70 B afcwTw & 30 &

2. A Fo1 SEm| 3. AR amEE 70 R ey ¥ 3@% &

ar e aeT S| - R
propositions 3 & TT g7 ARG FL2

(b) Determine the chromatic number for the given graph. (10)
f&T 77T % & AT chromatic number AERG &Y




Q4

Q5 (a)

(b)

Q6 (a)

(b)

Q7

Obtain the, both, CNF and DNF for the given Boolean Function without using the (15)
truth table- (y + x')z

Truth table &l 39191 T f§=T f&T 1T Boolean Function % f&T, CNF 3iK
DNF 2/r ored &t- (y +x')z

-

IfRis a binary relation on the set of integers i.e.{0,1,2, 3, ...} such that (a, b) € (10)
Rifand only if (a — b) > 1) then determine whether the relatlon Ris

(i) Reflexive

(ii)  Symmetric

(iif)  Antisymmetric

(iv)  Transitive

aﬁawﬁwﬁswwwqﬁaﬂaﬂ‘rrelanon%mwlm .}
W g % (ab)eRIFR IR Fadr W (a—b)>1) PuiRa =¥ &
relation R &1 &-

(i) Reflexive

(ii)  Symmetric

(iii) Antisymmetric

(iv) Transitive
Define Partial Ordering Relation and Equivalence Relation. (5)
Partial Ordering Relation 3T Equivalence Relation IR a &Y

Find the Eulerian path in the given graph. - (10)
f&U 31T IMF & Eulerian path 71 S|

Proov that some of the infinite sets are not countable. (5)

ey FIfow 7 5o id wieag o 78 &)

Write short note on the following- (15)
(a) Monoid, Group and Semi-group
(b) Give example of algebraic system with two Binary operations
(c) Give an example of Infinite Set

Pfaf@a W affica ool f@e-
(a) Monoid, Group and Semi-group

(b) Algebraic system with two Binary operations &7 U& 3¢Ig0T &I
(c) Infinite Set & U& 3gTE0T AT
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