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Semester – V 

                  L   T   P   C 

16MMU502B      BOOLEAN ALGEBRA AND AUTOMATA THEORY       6   2    0    6 

 

Scope: On successful completion of course the learners gain about finite Automata and regular languages. 

 

Objectives: To enable the students to learn and gain knowledge about context free grammars and 

pushdown automata. 

 

UNIT I 

 Definition  of ordered set with examples and basic properties of ordered sets, maps between ordered sets , 

duality principle, lattices as ordered sets- lattices as algebraic structures, sublattices,  products and 

homomorphisms, modular and distributive lattices. 

Boolean algebras: Boolean polynomials, minimal forms of Boolean polynomials, Quinn‐McCluskey 

method, Karnaugh diagrams, switching circuits and applications of switching circuits. 

 

UNIT II 

The central concept of Automata: Alphabets, strings, and languages. Finite Automata and Regular 

Languages: deterministic and non-deterministic finite automata, regular expressions, regular languages and 

their relationship with finite automata, pumping lemma and closure properties of regular 

languages. 

 

UNIT III 

Context Free Grammars and Pushdown Automata: Context free grammars (CFG), parse trees, 

ambiguities in grammars and languages, pushdown automaton (PDA) and the language accepted 

by PDA, deterministic PDA, Non- deterministic PDA, properties of context free languages, 

normal forms, pumping lemma, closure properties, decision properties. 

 

UNIT IV 

Turing Machines: Turing machine as a model of computation, programming with a Turing 

machine, variants of Turing machine and their equivalence. 

 

UNIT V 

Undecidability: Recursively enumerable and recursive languages, undecidable problems about 

Turing machines: halting problem, Post Correspondence Problem, and undecidability problems 

About CFGs. 

 

SUGGESTED READINGS 

 

TEXT BOOKS 

 

1. Davey B A., and Priestley H. A., (2002). Introduction to Lattices and Order, Cambridge University 

    Press, Cambridge. (For Unit-I) 

 

2. Hopcroft J. E., Motwani R., and  Ullman J.D., (2001). Introduction to Automata Theory, Languages,      

    and Computation, Second Edition, Addison-Wesley, USA. (For Unit-II to V) 
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KARPAGAM ACADEMY OF HIGHER EDUCATION 

 (Deemed to be University) 

(Established Under Section 3 of UGC Act 1956) 

 Coimbatore – 641 021.  

 LECTURE PLAN 

DEPARTMENT OF MATHEMATICS 
 

STAFF NAME:  Dr. K.KALIDASS  

SUBJECT NAME: BOOLEAN ALGEBRA AND AUTOMATA THEORY 

UB.CODE:16MMU502B                                                                            SEMESTER: V 

 

CLASS:  III B. Sc. MATHEMATICS 

 

S. No 

Lecture 

Duration 

Hour 

Topics To Be Covered Support Materials 

UNIT-I 

1 1 Introduction to ordered set  T1: Ch 1,1-3 

2 1 Basic properties of ordered sets  R1: Ch 2, 63-67 

3 1 Maps between ordered sets T1: Ch 1, 23-24 

4 1 Tutorial  

5 1 Duality principle T1: Ch 1, 25 

6 1 lattices as ordered sets T1: Ch 2, 33-38 

7 1 lattices as algebraic structures T1: Ch 2, 39-40 

8 1 Tutorial  

9 1 Sublattices T1: Ch 2, 41-43 

10 1 Products and homomorphisms T1: Ch 2,  44-46 

11 1 Modular and distributive lattices T1: Ch 2,  46-49 

12 1 Tutorial  

13 1 Theorem Boolean polynomials T1: Ch 4, 83-88 

14 1 Quinn‐McCluskey method  T1: Ch 4, 89 

15 1 Problems on  Karnaugh diagrams T1: Ch 4, 90-91 

16 1 Tutorial  

17 1 Problems on minimal forms of Boolean polynomials R1: Ch 1, 40-50 

18 1 Applications of switching circuits R1: Ch 2, 55-62 

19 1 Recapitulation and discussion of possible questions  

Total number of hours planed for unit I  18  hours 

. UNIT-II 

1 1 Alphabets, strings, and languages./Tutorial T2: Ch 1, 28-37 

2 1 Finite Automata Languages R3: Ch 2,28-37 
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3 1 Regular Languages T2: Ch 2, 40-45 

4 1 non-deterministic finite automata T2: Ch 2, 55-57 

5 1 Tutorial  

6 1 non-deterministic finite automata T2: Ch 2. 58-60 

7 1 regular expressions T2: Ch 3,83-91 

8 1 regular expressions T2: Ch 3, 92-106 

9 1 Tutorial  

10 1 regular languages & their relationship with finite 
automata T2: Ch 3, 107-113 

11 1 regular languages & their relationship with finite 
automata T2: Ch 3, 114-120 

12 1 regular languages & their relationship with finite 
automata T2: Ch 4, 126 

13 1 Tutorial  

14 1 pumping lemma T2: Ch 4, 127 

15 1 pumping lemma T2: Ch 4, 131-133 

16 1 closure properties of regular languages T2: Ch 4, 133-137 

17 1 Tutorial  

18 1 closure properties of regular languages T2: Ch 4, 133-137 

19 1 Recapitulation and discussion of possible questions    

Total number of hours planed for unit II  19  hours 

. UNIT-III 

1 1 Context free grammars  T2: Ch 5, 169-179 

2 1 parse trees Tutorial T2: Ch 5, 181-204 

3 1 parse trees T2: Ch 5, 205-213 

4 1 ambiguities in grammars and languages  

5 1 pushdown automaton T2: Ch 6, 219-228 

6 1 Tutorial  

7 1 the language accepted by PDA T2: Ch 6, 229-236 

8 1 deterministic PDA T2: Ch 6, 247-248 

9 1 Non- deterministic PDA T2: Ch 6, 249-250 

10 1 Tutorial  

11 1 Non- deterministic PDA T2: Ch 6, 250-253 

12 1 properties of context free languages T2: Ch 7, 255-266 

13 1 properties of context free languages T2: Ch 7, 266-268 

14 1 Tutorial   

15 1 normal forms T2: Ch 7, 274-280 

16 1 pumping lemma T2: Ch 7, 281-302 

17 1 closure properties and decision properties T2: Ch 7, 281-302 

18 1 Recapitulation and discussion of possible questions   
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. UNIT-IV 

1 1 Turing Machines T2: Ch 8, 307- 316 

2 1 Turing Machines T2: Ch 8, 318-320 

3 1 Turing Machines T2: Ch 8,  320-328 

4 1 Tutorial  

5 1 Turing machine as a model of computation T2: Ch 8,  329-332 

6 1 programming with a Turing machine  

7 1 programming with a Turing machine T2: Ch 8,  333-337 

8 1 Tutorial  

9 1 programming with a Turing machine T2: Ch 8,  338-340 

10 1 variants of Turing machine T2: Ch 8,  341-345 

11 1 variants of Turing machine T2: Ch 8,  346-350 

12 1 Tutorial  

13 1 variants of Turing machine T2: Ch 8,  351-353 

14 1 variants of Turing machine T2: Ch 8,  354 

15 1 Turing machine equivalence T2: Ch 8,  355 

16 1 Tutorial  

17 1 Turing machine equivalence T2: Ch 8,  356 

18 1 Turing machine equivalence  

19 1 Recapitulation and discussion of possible questions  

Total number of hours planed for unit IV 9 hours 

UNIT-V 

1 1 Recursively enumerable and recursive languages T2: Ch 9, 367-370 

2 1 Recursively enumerable and recursive languages T2: Ch 9,  371-373 

3 1 Recursively enumerable and recursive languages T2: Ch 9,  374-376 

4 1 Recursively enumerable and recursive languages T2: Ch 9,  374-376 

5 1 Tutorial   

6 1 undecidable problems about Turing machines T2: Ch 9,  378-380 

7 1 undecidable problems about Turing machines T2: Ch 9,  381-386 

8 1 undecidable problems about Turing machines T2: Ch 9,  387-340 

9 1 Tutorial   

10 1 halting problem T2: Ch 9,  341-343 

11 1 Post Correspondence Problem T2: Ch 9,  344-346 

12 1 undecidability problems about CFGs T2: Ch 9,  344-346 

13 1 Tutorial  

14 1 undecidability problems about CFGs T2: Ch 9,  347-350 

15 1 Recapitulation and discussion of possible questions T2: Ch 9,  352-363 

16 1 Discusion of ESE qns T2: Ch 9,  364-373 

17 1  Tutorial  

18 1 Discusion of ESE qns  
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19 1 Discusion of ESE qns  

20 1 Discusion of ESE qns  

21 1 Discusion of ESE qns/ Tutorial  

Total number of hours planed for unit V 21 Hours         

 

Unit  Hours(L+T) 

I 18(14+4) 

II 20(15+5) 

III 18(14+4) 

IV 19(15+4) 

V 21(15+6) 

Total 96(73+23) 
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UNIT I 

 

Definition of ordered set with examples and basic properties of ordered sets, maps between ordered 
sets , duality principle, lattices as ordered sets- lattices as algebraic structures, sublattices, products and 
homomorphisms, modular and distributive lattices. Boolean algebras: Boolean polynomials, minimal 
forms of Boolean polynomials, Quinn‐McCluskey method, Karnaugh diagrams, switching circuits and 
applications of switching circuits. 
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Introduction  

Partial order and lattice theory now play an important role in many disciplines of computer science 

and engineering. For example, they have applications in distributed computing (vector clocks, global 

predicate detection), concurrency theory (pomsets, occurrence nets), programming language 

semantics (fixed-point semantics), and data mining (concept analysis). They are also useful in other 

disciplines of mathematics such as combinatorics, number theory and group theory. This book 

differs from earlier books written on the subject in two aspects. First, the present book takes a 

computational perspective — the emphasis is on algorithms and their complexity. While 

mathematicians generally identify necessary and sufficient conditions to characterize a property, 

this book focuses on efficient algorithms to test the property. As a result of this bias, much of the 

book concerns itself only with finite sets. Second, existing books do not dwell on applications of 

lattice theory. This book treats applications at par with the theory. In particular, applications of 

lattice theory to distributed computing are treated in extensive detail. I have also shown many 

applications to combinatorics because the theory of partial orders forms a core topic in 

combinatorics. This chapter covers the basic definitions of partial orders. 
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UNIT II 

 

The central concept of Automata: Alphabets, strings, and languages. Finite Automata and Regular 
Languages: deterministic and non-deterministic finite automata, regular expressions, regular languages 
and their relationship with finite automata, pumping lemma and closure properties of regular languages. 
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UNIT III 

 

Context Free Grammars and Pushdown Automata: Context free grammars (CFG), parse trees, 
ambiguities in grammars and languages, pushdown automaton (PDA) and the language accepted by 
PDA, deterministic PDA, Non- deterministic PDA, properties of context free languages, normal forms, 
pumping lemma, closure properties, decision properties.. 
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Reg. No...................

16MMU502B

Karpagam Academy of Higher Education
Karpagam University

Coimbatore-21
Department of Mathematics
V Semester- I Internal test

Boolean Algebra and Automata theory

Date: Time: 2 hours
Class: III B.Sc Mathematics Max Marks: 50

Answer ALL questions
PART - A (20 × 1 = 20 marks)

1. Hasse diagrams are drawn for
a. poset b. lattice
c. both a and b d. neither a nor b

2. The idempotent is defined as
a. a ∨ a = a b. a ∧ a = a
c. both a and b d. neither a nor b

3. In a poset (P,≤), a, b ∈ P are called caomparable if
a. a ≤ b b. b ≤ a
c. both a and b d. either a or b

4. The relation ≤ is a —– order on the set of real num-
bers R.
a. partial
b. total
c. both a and b d. either a or b

5. The set {5, 15, 25, 35}with usual ≤, is a —– set
a. partial b. total
c. both a and b d. either a or b

6. In a poset (N,≤), the zero element is
a. 0 b. 1
c. both a and b d. either a or b

7. Number of zero elements in a poset
a. 0 b. 1
c. 3 d. 5

8. InNwith a ≤ b iff a|b, ≤ is —– order
a. partial b. total
c. both a and b d. either a or b

9. A lattice is a poset in which every two elements
have
a. g.l.b b. l.u.b
c. both a and b d. either a or b

10. Suppose a ≤ b. Then

a. a ∨ b = b b. a ∧ b
c. both a and b d. either a or b

11. Suppose L is a lattice with 0 and 1. Then 0′ =
a. 0 b. 1
c. both a and b d. either a or b

12. The relation {(1, 2), (1, 3), (3, 1), (1, 1), (3, 3), (3, 2), (1, 4), (4, 2), (3, 4)}
is
a.reflexive b. symmetric
c. antisymmetric d. transitive

13. Hasse diagram are drawn for
a. poset b. lattice
c. Boolean algebera d. all the above

14. Let R be a non-empty relation on a collection of
sets defined by A ≤ B if and only if A ∩ B = ∅
a. ≤ is relexive and transitive
b. ≤ is an equivalence relation

1



c. ≤ is symmetric and not transitive
d. ≤ is not relexive and not symmetric

15. Let A be a set with n elements. Then number of
relations defined on A is
a. n b. n2

c. 2n d. 2n2

16. A self-complemented, distributive lattice is called
a. Boolean algebra b. Modular lattice
c. Complete lattice d. Self dual lattice

17. Let X = {2, 3, 6, 12, 24}, and = be the partial order
defined by a ≤ b if a divides b. Number of edges
in the Hasse diagram of (X,≤) is
a. 2 b. 4
c. 6 d. 8

18. The absorption law is defined as
a. a ∨ (a ∧ b) = a b. a ∧ (a ∨ b) = a
c. both a and b d. neither a nor b

19. Power set of empty set has exactly —- subset.
a. 0 b. 1
c.2 d. 3

20. What is the cardinality of the set of odd positive
integers less than 10?
a. 10 b. 15
c. 5 d. 20

Part B-(3 × 2 = 6 marks)

21. Define partially oredered set

22. Give an example for a poset which is not a lattice

23. Define comparable elements

Part C-(3 × 8 = 24 marks)

24. a) Show that in a poset the l.u.b and g.l.b of a
subset need not exist

OR

b) Let L be a lattice and a, b.c ∈ L. Then a ≤ b
and c ≤ d implies

i) a ∨ c ≤ b ∨ d
ii) a ∧ c ≤ b ∧ d

25. a) State and prove associative law for a lattice

OR

b) Prove that in a lattice
i a ∨ (b ∧ c) = (a ∨ b) ∧ (a ∨ c)
i a ∧ (b ∨ c) = (a ∧ b) ∨ (a ∧ c)

26. a) Prove that the lattice of normal subgroups of
any group is modular lattice

OR

b) Let G be a group. Let L be the set of all sub-
groups of G. Define A ≤ B iff A ⊂ B. Prove
that (L,≤) is a lattice

2


	01.pdf (p.1-2)
	02.pdf (p.3-6)
	03.pdf (p.7-21)
	04.pdf (p.22-40)
	05.pdf (p.41-56)
	06.pdf (p.57-58)

