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DEPARTMENT VISION

Producing Highly Competent, Innovative and Ethical Computer Science and Engineering
Professionals to facilitate continuous technological advancement

DEPARTMENT MISSION

M1: To Impart Quality Education by creative Teaching Learning Process
M2: To Promote cutting-edge Research and Development Process to solve real world

problems with emerging technologies.

M3: To Inculcate Entrepreneurship Skills among Students
M4:  To cultivate Moral and Ethical Values in theirProfession

PROGRAMME EDUCATIONAL OBJECTIVES

PEOL.: Graduates will be able to Work and Contribute in the domains of Computer Science and
Engineering through lifelong learning.

PEO2: Graduates will be able to Analyse, design and development of novel Software Packages,
Web Services, System Tools and Components as per needs and specifications.

PEO3: Graduates will be able to demonstrate their ability to adapt to a rapidly changing
environment by learning and applying new technologies.

PEOA4: Graduates will be able to adopt ethical attitudes, exhibit effective communication skills,

Teamwork and leadership qualities.


Free Hand


PROGRAM OUTCOMES (PO’S)

After the successful completion of the Couse, B.Tech. Computer Science and Engineering, Graduates can able
to

PO1: Engineering Knowledge: Apply the knowledge of Mathematics, Science, to solve complex engineering
problems related to Design, Development, Testing and Maintenance of Software and System Tools

PO2: Problem Analysis: Identify, Analyse and Formulate complex problems to achieve significant
conclusions by applying Mathematics, Natural Sciences and Computer Science and Engineering Principles and
Technologies.

PO3: Design/Development of solutions: Design and construct software system, programme, component or
process to meet the desired needs within the realistic constraints.

PO4: Conduct investigations of complex problems: Use research based knowledge and research methods to
perform Literature Survey, design experiments for complex problems in designing, developing and maintaining
computing systems, collect data from experimental outcome, analyse and interpret the interesting patterns and to
provide effective conclusions.

PO5: Modern tool usage: Create, select and apply appropriate state-of-the-art Tools and Techniques in
designing, developing, testing and validating Computing Systems, Tools and Components.

POG6: The engineer and society: Assess the societal, health, security, legal and cultural issues that might arise
during Professional Practice in Computer Science and Engineering.

PO7: Environment and sustainability: Demonstrate the knowledge of sustainable development of
Software, Components, Tools, Computing Systems and Solutions with an understanding of the impact of
these engineering solutions on society and environment.

PO8: Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms of the
engineering practice of Computer Science and Engineering.

PO9: Individual and Team Work: Function effectively as an individual, and as a member or leader in
multi-disciplinary teams, and strive to achieve common goals.

PO10:Communication: Communicate effectively with engineering community and society and be able to
comprehend and write effective reports and documents, make effective presentations and give and receive clear
instructions.

PO11:Project Management and Finance: Apply knowledge of the Engineering and Management principles
to one’s own work, as a member and leader in a team, to manage projects in Multidisciplinary Teams.

PO12:Life-long learning: Recognize the need for lifelong learning to cope up with the rapidly emerging Cutting
Edge Technologies in Computer Science and Engineering and its allied Engineering application domains.



HIGH 3

MODERATE |2

LOW 1

NIL -

PROGRAM SPECIFIC OUTCOMES (PSO’S)

1). PSO1: Analysis Skills: Ability to Formulate and Simulate Innovative Ideas to provide software solutions for Real-
time Problems.

2). PSO2: Design Skills : Ability to Analyse and design various methodologies for facilitating development of high
quality System Software Tools and Efficient Web Design Models with a focus on performance optimization.

3). PSO3: Product Development : Ability to Apply Knowledge for developing Codes and integrating
hardware/software products in the domains of Big Data Analytics, Web Applications and Mobile Apps




MATHEMATICS -3 rd Semester BTech

For Computer Science and Engineering and Information Technology

DISCRETE MATHEMATICS

MAT COURSE NAME: CATEGORY L |T |P |CREDIT
203 DISCRETE MATHEMATICS BASIC SCIENCE COURSE |3 |1 |0 |4
Preamble:

This course introduces the concept of mathematical structures that are fundamentally discrete. The
course enable the students to understand and apply the fundamentals of enumeration and counting
techniques and different way of arrangements. The course introduce the concept of relations and
functions. Propositional logic and predicate calculus are introduced so that the students can test the
validity of statements. Methodsof applying recurrence relations to solve problems in different domains
are introduced. An introduction to algebraic structures such as monoid and group.

Prerequisite: A soundbackground in higher secondary school Mathematics

Course Outcomes: After the completion of the course the student will be able to

CO 1 |Learnthe fundamentals of enumeration or counting techniques and methods of arrangements
and derangements.

CO 2 | Learn the fundamentals of propositional logic and predicate calculus and apply to test
the validity of statements

CO 3 | Learnthe ideas of relations, functions equivalence relation and posets and it’s applications

CO 4 | Understand recurrence relation and apply the method of solving different type of recurrence
relations using generating functions
CO 5 | Understand Fundamentals of Algebraic structures its properties such as monoids and groups




Mapping of course outcomes with program outcomes

PO’s Broad area

PO 1 Engineering Knowledge

PO 2 Problem Analysis

PO 3 Design/Development of solutions

PO 4 Conduct investigations of complex problems

PO 5 Modern tool usage

PO 6 The Engineer and Society

PO 7 Environment and Sustainability

PO 8 Ethics

PO 9 Individual and team work

PO 10 Communication

PO 11 Project Management and Finance

PO 12 Lifelong learning

PO1 |PO2 |PO3 |PO4 |PO5 |[PO6 |PO7 |PO8 |PO9 |PO PO PO 12
10 11

COo1l |3 2 3 2 1 2 1
CoO2 |3 2 3 2 3 2 2
CO3 |3 2 2 2 2 2
CO4 |3 2 3 1 2
CO5 |3 2 2 1 1 2 1

Assessment Pattern

Bloom’s Category Continuous Assessment Tests(%) | End Semester

1 2 Examination(%o)
Remember 10 10 10
Understand 30 30 30
Apply 30 30 30
Analyse 20 20 20
Evaluate 10 10 10
Create




End Semester Examination Pattern: There will be two parts; Part A and Part B. Part A contain 10
questions with 2 questions from each module, having 3 marks for each question. Students should
answer all questions. Part B contains 2 full questions from each module of which student should

answer any one. Each question can have maximum 2 sub-divisions and carry 14 marks.

Course Level Assessment Questions

Course Outcome 1 (CO1):

1) How many possible arrangements are there for the letters in MASSASAUGA in which 4

As aretogether?

2) Determine the coefficient of xyz? in (x + y + z)* using combinatorial arguments

3) Find the number of integers between 1 and 10000 inclusive which are divisible by none of 5, 6 or
8

4) List all the derangements of 1,2,3,4,5 where the first three numbers are 1,2, 3 in some order

Course Outcome 2 (CO2):

1) Determine the truth value of the implication‘ if 3+ 4 = 12then3+2 =6’

2) Determine the truth value of 3xV[xy = 2]if the universe comprises all non-zero integers.
3) Use truthtable to verifyp — (A1) © (p = @) A(p — 1)

4) Let (x) and (x) be open statements in the variable x with a given universe. Prove that

[Vx p(x) v Vx q(x)] = Vx[p(x) v q(x)]
Course Outcome 3 (CO3):

1. Give an example of a function f; A — BandA1, A2 € Afor which f(A41 N A2) # f(A1) Nf(A2)

2. IfA={1,2, 3,4}, give an example of a relation R that is reflexive and symmetric but not
transitive

3. Define the relation R on the set ZbyaRb if a — b is a non-negative even integer. Verify that

I. R defines a partial order on Z. Is this partial order a
total order?

4. Draw the Hasse diagram of the poset(¢(U), S)where U = {1,2,3,4}

Course Outcome 4 (CO4):

1. Find the unique solution for the recurrence relation 4a» — 5an-1 =0, n >1
2. The number of bacteria in a culture is 1000 (approximately) and the number increases 250% every
2hours. Use a recurrence relation to determine the number of bacteria after one day.

3. Solve the recurrence relation 2an = 7an-1 — 3an—2, a0 = 2, a1 = 5.
4. Solve an+1—an=3n°—n,,n>3,a0 = 3.

Course Outcome 5 (CO5):

1. State two monoids for P(S),the power set of S

2. Give an example for a finite group.

3. Show that (4, *)is an abelian groupwhere A={a € Q |a # -1} and forany a,b € A,a *
b=a+b+ab

4. If G is agroup with (G) = 2p where p is prime, prove that every subgroup of G is cyclic.



Syllabus

Module 1: (Fundamentals of Counting Theory)
(Relevant topics from sections 1.1, 1.2,1.3,1.4,55,8.1,8.2,8.3

The Rule of Sum — Extension of Sum Rule - The Rule of Product - Extension of Product Rule -
Permutations

,Combinations, The Binomial Theorem (without proof),Combination with Repetition. The Pigeonhole
Principle, The principle of Inclusion and Exclusion Theorem (Without Proof) Generalisation of the
principle.Derangements-Nothing in it’s right place. (9 hours)

Module- 2 (Fundamentals of Logic)

(Relevant topics from sections 2.1, 2.2, 2.3, 2.4.)

Mathematical logic:Basic connectives and truth table. Statements — Logical Connectives — Tautology
— Contradiction.Logical Equivalence: The Laws of Logic, The principle of duality- Substitution Rules
— The implication-The Contrapositive- the Converse — the Inverse.

Logical Implication - Rules of Inference, The use of Quantifiers: Open Statement- Quantifier-
Logically Equivalent — Contrapositive —Converse —Inverse , Logical equivalences and implications for
quantified statement- implications ,negation ( 9 hours)

Module 3 (Relations and Functions)

(Text 1: Relevant topics from sections 5.1, 5.2, 7.1,7.2,7.3,7.4,7.6 )

Cartesian Product - Binary Relation, Function — domain — range, One to One function, Image-
restriction, Properties of Relations- Reachability Relations- Reflexive Relations-Symmetric Relations-
Transitive relations - Antisymmetric Relations,Partial Order relations, Equivalence Relation-
irreflexiverelations.Computer Recognition: Zero-one Matrices - Composite Relations- Zero One
Matrix-Relation Matrix. Partially ordered Set —HasseDiagram-Maximal-Minimal Element-Least upper
bound (lub)- Greatest Lower bound(glb) (From section 7.2, graph theory excluded.From
7.3, Topological sorting Algorithm- excluded)

Equivalence Relations andPartitions - Equivalence Class, Lattice- Dual Lattice — Sub lattice —
Properties of glb and lub — Properties of Lattice - Special Lattice : Complete Lattice — Bounded Lattice
— Completed Lattice — Distributive Lattice (9hours)



Module- 4 (Generating Functions and Recurrence Relations)
(Relevant topics from sections 9.1,9.2, 9.4, 10.1, 10.2, 10.3)

Generating Function - Definition and Examples - Calculation techniques, Exponential generating
function.First order linear recurrence relations with constant Coefficients-homogeneous-
nonhomogeneous- Solution. The second-order linear recurrence relation with Constant Coefficients -
homogeneous- Nonhomogeneous — Solution.- Three cases, The Nonhomogeneous Recurrence Relation

-First order- Second Order
(9hours)

Module-5 (Algebraic Structures)

(Relevant topics from sections 15.1, 15.2, 15.3, 15.4, 15.5)

Algebraic system-Properties- Homomorphism and Isomorphism. Semigroup and monoid—
cyclicmonoid, sub semigroup and sub monoid- Homomorphism and Isomorphism of Semigroup and
monoids. Group- Elementary properties- subgroup- symmetric group on three symbols-The direct
product of two groups. Group Homomorphism- Isomorphism of groups, Cyclic group. Right coset- left
cosets- Lagrange’s Theorem( 9 hours)

Text Book

1. Discrete and Combinatorial Mathematics (An Applied Introduction), Ralph P Grimaldi, B V
Ramana , 5" Edition, Pearson

Reference Books

1) Kenneth H. Rosen, Discrete Mathematics and Its Applications with Combinatorics and Graph
Theory, Seventh Edition, MGH, 2011

2) Trembly J.P and Manohar R, “Discrete Mathematical Structures with Applications to
Computer Science”, Tata McGrawHill Pub. Co. Ltd., New Delhi, 2003.

3) Bernard Kolman, Robert C. Bushy, Sharan Cutler Ross, “Discrete Mathematical
Structures”, Pearson Education Pvt Ltd., New Delhi, 2003

4) Kenneth H.Rosen, “Discrete Mathematics and its Applications”, 5/e, Tata Mc Graw Hill
Pub.Co.Ltd, New Delhi 2003

5) Richard Johnsonbaugh, “Discrete Mathematics”, 5/e, Pearson Education Asia, New
Delhi, 2002.

6) Joe L Mott, Abraham Kandel, Theodore P Baker, “Discrete Mathematics for Computer
Scientists and Mathematicians”, 2/e, Prentice-Hall India, 2009.



Assignments:

Assignment should include specific problems highlighting the applications of the methods

introduced in this course in science and engineering.

Course Contents and Lecture Schedule

No Topic No. of Lectures

1 Fundamentals of Counting Theory 9 hours

1.1 The Pigeonhole Principle 1

1.2 The Rule of Sum — Extension of Sum Rule - 1

1.3 The Rule of Product - Extension of Product Rule - Permutations 1

1.4 Combinations, = The  Binomial = Theorem (Without |2
proof)Combination with repetition

15 The principle of Inclusion and Exclusion Theorem ( Without 2
Proof) Generalisation of the principle

1.6 Derangements 2

2 Fundamentals of Logic 9 hours

2.1 Mathematical logic -Basic Connectives and Truth Table: 3
Statements — Logical Connectives — Tautology - Contradiction

2.2 Logical Equivalence: The Laws of Logic- The principle of duality- |2
Substitution Rules

2.3 The implication-The Contrapositive, the Converse — the Inverse 1
Logical Implication : Rules of Inference — Logical Implication The |1
Use of Quantifiers: Open Statement- Quantifier

24 Logically Equivalent — Contrapositive — The Converse — The 2
Inverse — Logical Implications — Negation

10



Relations and Functions 9 hours

3.1

Cartesian Product - Binary Relation

Function — Domain — Range — One to One Function Image-
Restriction

3.2

Reachability Relations, Reflexive Relations-Symmetric Relations-
Transitive relations - Antisymmetric Relations -

3.3

Partial Order relations -Equivalence Relation- Irreflexive
Relations.

3.4

Zero-one Matrices and directed graphs- Composite Relations-
Zero One Matrix-Relation Matrix - Directed Graph - Strongly
Connected Directed Graph. Partially ordered Set - Hasse Diagram-
Maximal-Minimal Element-Least Upperbound- Greatest Lower
Bound

3.5

Partially ordered Set - Hasse Diagram-Maximal-Minimal Element-
Least Upperbound- Greatest Lower Bound

3.6

Equivalence Relation - Equivalence Class

Lattice- Dual Lattice — sublattice — Properties of glb and lub —
Properties of Lattice - Special Lattice : Complete Lattice —
Bounded Lattice — Completed Lattice — Distributive Lattice

Generating Functions and Recurrence Relations9 hours

4.1

Generating Function - Definition and Examples, Exponential
Generating Function.

4.2

First Order Linear  Recurrence Relations with Constant
Coefficients Homogeneous- Nonhomogeneous- Solution

4.3

The Second-Order Linear Recurrence Relation with Constant
Coefficients -Homogeneous Nonhomogeneous Solution

4.4

The Nonhomogeneous Recurrence Relation -First order- Second
Order

11



5 Algebraic Structures 9 hours

5.1 Algebraic System-Properties- Homomorphism and Isomorphism

5.2 Cyclicmonoid, subsemigroup and submonoid- homomorphism
and Isomorphism of Semigroup and Monoids.

5.3 ElementaryProperties- Subgroup- symmetric group on three
symbols-The direct Product of two Groups

5.4 Group Homomorphism- Isomorphism- Cyclic group

5.5 Right coset- Left Cosets- Lagrange’s Theorem

12



MODEL QUESTION PAPER

APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY
THIRD SEMESTER B. TECH DEGREE EXAMINATION

DISCRETE MATHEMATICS

(For Computer Science and Engineering and Information Technology)

(2019-Scheme)

Time: 3 hrs. Max Marks: 100

o o

9.
10.

PART A

(Answer all questions. Each question carries 3 marks)

In how many ways can eight men and eight women be seated in a row if any person may
sit next to any other?

In how many ways can we distribute eight identical white balls into four distinct
containers so that no container is left empty?

Negate and simplify the statement p — (=g A1)

For the universe of all quadrilaterals in the plane, let s(x) and e(x) denote the open
statements

s(x): x is a square e(x): x is equilateral
Determine the truth value of V[s(x) — e(x)]

If A=4{1,2,3,4}, find arelation on A that is reflexive and symmetric but not transitive -

. Show that the lattice A = {1,2}, B = {2,3},C = {1,2,3} and X = {4, B, C}. Draw theHasse

diagram for (X, €). Is (X, €) a lattice? Why?

Find the coefficient of x° in (1 — 2x)~" using generating function.

Find a recurrence relation with initial condition that uniquely determine the sequence 6,
-18, 54,-162, ....

State two monoids for the power set of any set S.

Find all subgroups of Zs.

13



14
PART B
(Answer one full question from each module. Each full question carries 14 marks)

MODULE 1

11 a) How many distinct four digit integers can one make from the digits 1, 3, 3, 7, 7 and
8?
b) How many derangements are there for 1, 2, 3, 4, 5?

12 a) Determine the number of integer solutions of x1 + x2 + x3 + x4 = 32 where x; > 01 <
i <4.

b) Determine the number of positive integers n where 1 <n < 100 and n is not divisibleby
2,3,0r5. ,
MODULE Il
13 a) For A = {1, 2, 3,4}, let R and S be the relations on A defined by
R ={(1,2), (1,3), (2,4)(4,4)} and S = {(1,1), (1,2), (1,3), (2,3)(2,4)} Find RoS,
SoR and R®

b) Let A = R2. Define R by (x1, y1)(x2, y2) if and only x1 = x> . Prove that R is an

equivalence relation and find the equivalence classes.

14 a) Find the number of ways to totally order the partial order of all positive integer of 1701

b) Show that the lattice (Z*, <) is distributive

MODULE IlI

15 a)Let (x), (x) and (x)be open statements for a given universe. Prove that the
argument Vx[p(x) — g(x)]and Vx[g(x) — r(x)] logically implies

Vx[p(x) — r(x)]. Give reason for each step
¥ a) Prove that the premises (-p vV q) — ,r — (s V t), =s A ~u, =-u — —t logically
implies p.
b) Let (x), (x) and (x)denote the following open statements

(x): x> —8x +15, q(x): x is odd , r(x): x >0
For the universe of all integers, determine the truth or falsity of V[-p(x) — -q(x)]



MODULE IV
17 a) Determine the sequence generated by (x) = 6e>* — 3e?*
b) Use generating functions to determine how many four element subsets of

S ={1,2,3,...,15} contains no consecutive integers.

18 a) Solve the recurrence relation an = an—-1 tan-2,n>2,ap0=1,a1 =2

b) Solve an+2 + 3an+1 +2an =3 ,>0,a0=0,a1 =1.

MODULE V
1
]

19 a) Find the cyclic sub semigroup of (M2(z),") generated by the element M = [1
0 1

b) Find all elements of order 10 in (Zao, +).

20 a) State and prove Lagrange’s theorem for finite group.

1 2 3 4
4 1 2 3

b) For=( ) , find the subgroup k = (B) generated by 8 and determine the

left cosets of G = Sa.

15



QUESTION BANK

MODULE 1

No

Questions

CO

PAGE
NO:

(a)In how many ways can the letters in VISITING be
arranged?

(b)For the arrangements of part(a),how many have all three
I’s together?

COl1

K3

23

.Find the no. of ways in which 5 people A,B,C,D,E can be
seated at a round table such that

(a)A and B must always sit together

(b)C and D must not sit together

COl1

K6

40

In how many ways can 3 men and 3 women be seated at a
round table such that no two men are seated together?

COl

K3

41

How many arrangements of the letters in TALLAHASSEE
have no adjacent A’s?

COl

K3

26

A student is to answer 7 out of 10 questions on an
examination. In how many ways can he make his selection if
(a) there are no restrictions

(b) he must answer the first two questions

(c) he must answer atleast four of the first 6 questions

COl

K3,K4

32

A committee of 12 is to be selected from 10 men and 10
women. In how many ways can the selection be carried out
if

(a) there are no restrictions

(b) there must be 6 women and 6 men

(c )there must be an even number of women

(d) there must be atleast 8 men

COl

K3,K4

33

Determine the coefficient of (a) xyz? in (x + y + z)*
(b)xyz%in (x +y + z + w)*

COl

K6

42

Determine the coefficient of x°y3 in the expansion of
(@) (x + 2y)*?

(b)(2x — 3y)*?

COl

K6

45

In how many ways can we distribute 8 identical white balls
into 4 distinct containers so that

(a) no container is left empty?

(b) the fourth container has an odd number of balls in it?

COl1

K3

46

10

State Pigeonhole principle. A school has 550 students. Show that

at least two of them were born on the same day of the year.

COl

K4

57

16



MODULE 11
S. . PAGE
No Questions CcO KL NO:
1 Prove that (PAQ) — (P<>Q) is a tautology. CcCO2 K3 o4
2 Show that (a v b ) follows logically from the premises cO2 K6 124
pVvq, pVvq--r, —r—-sA-tand
SA =t > aVvb
3 Represent the following sentence in predicate logic using CcO2 K2 132
quantifiers
1) All men are mortal. ii) Every apple is red iii) Any integer
is either positive or negative.
4 Use the truth table to determine whether p —(qalq) and 1p CcO2 K3 99
are logically equivalent
5 Construct a truth table for [ (p— @)A(q = 1)] = (p = 1) CcCO2 K4 95
and determine whether it is a tautology or not
6 Negate and simplify 3x[( p(x) V q(x)) = r(x)] cO2 K4 137
7 Construct an argument to show that the following premises cO2 K6
imply the conclusion “it rained” 126
“if it does not rain or if there is no traffic
dislocation,then the sports day will be held and the
cultural programme will go on.”
“if the sports day is held,the trophy will be awarded”
“the trophy was not awarded”
8 Prove that the premises cO2 K6 100
—pVq->r1,71 -5Vt s A-u —u— =t logically implies
p
9 Show that (3 x)M (x) follows logically from the premises CO2 K3 146
(Vx)H(x) = M(x) and (3 x)H (x).
10 | Choose the obvious predicates and express in predicate cO2 K2 142

logic.
1)”’Everybody loves somebody”
i1)”All healthy people eat an apple a day”

17



MODULE 111

S. . PAGE

No Questions CO KL NO:

1 Consider f, g,h are functions on integers such that CO3 K3 199
f(n)=n>, g(n)=n+1, h(n) =n—1.Determine (i)
fogoh (ii) gofoh (iii) ho fog

2 Draw the Hasse diagram for the divisibility relation on the CO3 K6 205
set A={2,3,6,12,24,36}.

3 Determine whether the functions f:z—z defined by f(x) = CO3 K2 195
2x + 1is one to one and determine its range

4 Let f(x) = x+2, g(x) = x-2 and h(x) =3x for x is in R, where CO3 K3 196
R is the set of real

numbers. Find gof, fog, (foh)og, hog.

5 Define equivalence relation .Let R be a relation in the set CO3 K4 171
of integers Z definedby R = {(x,y):x € Z,y €
Z,(x — y)is divisible by 6}. Prove that R is an equivalence
relation

6 Let A={1,2,34,........ 11,12} and let R be the equivalence CcO3 K4
relation on AXA defined by (a,b) R (c,d) iff 174
a+d=b+c.Prove that R is an equivalence relation and find the
equivalence class of (2,5)

7 What is a chain Lattice? Explain Also Show that every chain CO3 K6 207
is distributive lattice

8 Let R and S be two relations on a set A.If R and S are CO3 K6 170
symmetric prove that R N S is also symmetric

9 what is a chain lattice? Show that every chain is a CcO3 K3 210
distributive lattice

10 | Define a complimented lattice.Show that D42 with ‘/* as CO3 K2 226

order is a complimented lattice

18



MODULE 1V

S. . PAGE

No Questions CO KL NO:

1 Solve the recurrence relation a,. + 5a,_; + 6a,_, = 3r? — CO4 K3 251
2r+1

2 Provide one example of linear homogeneous recurrence CO4 K6 230
relation.Mention the degree also

3 Solve the recurrence relation a, = 4a,_; —4a,_, + CO4 K2 249
(n+1)2"

4 | Solve the recurrence relation T(k)-7T(k-1)+10 T(k-2) CcCO4 K3 235
=6+8k with T(0)=1 and T(1)=2

5 Solve the recurrence relation CO4 K4 231

a.—7a,_1+10a,_, = 0 forr = 2 given ap=0,a:=

using generating function

6 Solve the recurrence relatio a,, — 3a,_.1 +2 =0,a, = CO4 K4 232
1 ,n = 1 using generating function

7 Solve the recurrence relation a,, = 2a,,_; + 2" CO4 K6 237

8 Solve the recurrence relation CO4 K6 253
a, —4a,_; +4a,_, = (n + 1)? using generatingfunction

9 Solve the recurrence relation CO4 K3 237

Ansz — 6Anp1 +9a, =3 (2M)+7 (3")
10 | Solve f(n)=f(n-1)+f(n-2) ;f(0)=1, f(1)=1 CO4 K2 258

19



MODULE V
S. . PAGE
No Questions CO KL NO:
1 What is a Monoid? SemiGroup? Explain with examples COj5 K3 266
2 Let (A,*) be a group.Show that (ab)™ = b ta™?! COs5 K6 268
3 Prove that the set Q of rational numbers other than 1 forms CO5 K2 267
an abelian group with repect to the operation * defined by a
* b =atb-ab
4 Show that subgroup of a cyclic group is cyclic. CcO5 K3 274
5 Let (A,*) be a Group.Show that (A,*) is an abelian group if CO5 K4 270
and only if a? * b2 = (a * b)?
6 Check whether the algebraic structure (z5 +5) defined over CO5 K4 267
the set of positive integers is a semi group or not.
7 Define Cosets and Lagranges theorem COj5 K6 278
8 Show that the set {1,2,3,4,5} is not a group under addition CO5 K6 269
modulo 6
9 Show that the set Q+ of rational numbers forms an abelian COj5 K3 267
group under he operation * defined by a*b=%ab, a,b
€EQ+
10 |If {R*,X)} and {R,+} are two semigroups in the usual CO5 K2 288

notation,prove that the mapping g(a):R* — R defined by
g(a)=log.a is a semigroup isomorphism
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(1aws) and their duals which will be of use later are given in lables 1.9, 1.10
and 1.11. They can be easily established by using truth tables.

Table 1.9 Laws of Algebra of Propositions

e
SI. No. Name of the law Primal form Dual form
|
1. Idempotent law pvp=sp PAPEP
2. Identity law pvF=p _ | pAT=p
3. Dominant law pvT=T / pAF=F
4. Complementlaw pv TIp=T pAlp=sF
5. Commutativelaw pvg=gvp PAG=EGAPD
6. Associativelaw  (pv g vr=pv(gvr) @Ar@Aar=palgnarn
7.  Distributive law pv@anspvgoalpvr pal@vnN=@arq v(par
8.  Absorption law PpvpAg@=p pArlpvae=p
9. DeMorgan’slaw T(pvg)= Tpa Tgq Tprg=TIpv 1g
Table 1.10 Equivalences Involving Conditionals

1. p—sg=TIpvg

2. p—=g=Tlg— Tp

3. pvg=TIp—yq

4. prg=TTp— Tg '

5. Tp—>qg)=pa g \

6. PoDAPoD=po>@@an |

7.(p—)r)/\(q-->r)s(pvq)._>r

8. 0> dvip—on=p>s(gvn

9. (‘p—>r).v(q-—)r)5(p,\q)__>,.
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Table 1.11 Equivalences Involving Biconditionals
. pog=P =9 A(q—p)

2. perg=Tlpe g

3. peg=@Eagv(Ipa Tg)
4. TMp=> g =pe g

TAUTOLOGICAL IMPLICATION

A compouhcl proposition A(p,, py, ..., p,) is said to tautologic .

; s all
simply imply the compound proposition B(py, p,, ..., p,), if B 183 S g\;"}:’!gly or
A is true or equivalently if and only if A — B is a tautology. This is denmnzvl;er
A = B, read as “A implies B”. ‘ Sl Dy

! = 18 not'a connective and A = B is not a proposition),
For example, p = PV g, as seen from the following truth Table 1.12 We note
that p v g 1s true, whenever p is frue and that p — (p v g) is a tautology

Table 1.12
p q Pvd  p—-(pvg)
T T T e #1081 AT
A F 4§ ' T
F L T 5% T
F F F ;A

Similarly we note that (p = q) = (T1g — Tp) from the folldwing truth
Table 1.13.

Table 1.13 _
D q VEp#=at 1y ‘P g Tg—=Ip(p->q9 > (Tg— 1p)
T T F ek T T ' f
y F F VT A rpi F T
F:+i—5wT ‘T ) hk Thisy T T
F F T T T T T,

Some important implications which can be proved by truth tables are given in
Table 1.14.

Table 1.14 Implications

1. pag=p
2. parg=q

3. p=>pVvyg

4, " Ip=>p—4q
5. 9=>p=—4q
6
7
8
9

. Tp—-9=p
. Ip->q9 = T1g
.pAlpo g9 =4
. dgap—=g9= Tp
10. Ipa(pvge=q
1. - QAa(gon=>pr
12. pvgal(p=na@-onN=r
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