ALLAMA IQBAL OPEN UNIVERSITY, ISLAMABAD
(Department of Computer Science)


WARNING

1. PLAGIARISM OR HIRING OF GHOST WRITER(S) FOR SOLVING THE ASSIGNMENT(S) WILL DEBAR THE STUDENT FROM AWARD OF DEGREE/CERTIFICATE, IF FOUND AT ANY STAGE.

2. SUBMITTING ASSIGNMENT(S) BORROWED OR STOLEN FROM OTHER(S) AS ONE’S OWN WILL BE PENALIZED AS DEFINED IN “AIOU PLAGIARISM POLICY”.

Course: Theory of Automata (3452)
Semester: Autumn 2018
Level: BS (CS)
Total Marks: 100

ASSIGNMENT No. 1

Note:
All questions are compulsory and carry equal marks.

Q. 1
(a)
Define theory of automata and write down the detailed history of automata. Also elaborate the importance of automata theory.
(20)

(b)
Explain the steps to convert finite automata in to non-deterministic finite automata.
Q. 2
For each of the following pairs of regular languages find a regular expression and an FA that each defines L1 ∩ L2.
(20)
	L1
	L2

	a)
all strings of even length
	b(a+b)*

	b)
(b+ab)*(a+ )
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	(b+ab*a) *ab*

	c)
even length strings
	Strings with an even number of a’s d)

	d)
even length strings
	Strings with an odd number of a’s and an even number of b’s


Q. 3
Construct a regular expression defining the following language over the alphabet ( = {a, b}.
(20)

All words in which a is tripled or b is tripled, but not both. This means each work contains the substring aaa or the substring bbb but not both.
Q. 4
Construct a regular expression defining each of the following languages over the alphabet ( = {a, b}.
(20)

i)
All strings that end in a double letter.


ii)
All strings that do not end in a double letter the basic components of a program.

Q. 5
When asked to give a recursive definition for the language PALINDROME over the alphabet I = {a, b}, a student wrote:
(20)

Rule 1: a and b are in PALINDROME


Rule 2: If x is in PALINDROME, then so are axa and bxb

Unfortunately all of the words in the language defined above have an odd length and so it is not all of PALINDROME. Fix this problem.


Give a recursive definition for the language EVEPALINDROME of all palindromes of even length.
ASSIGNMENT No. 2



Total Marks: 100

Note:
All questions are compulsory and carry equal marks.

Q. 1
(a)
Describe the characteristics of a finite automation. How automata machines are built?
(20)

(b)
Differentiate directed and undirected graphs with examples.

Q. 2
When asked to give a recursive definition for the language PALINDROME over the alphabet I = {a, b}, a student wrote:
(20)

Rule 1: a and b are in PALINDROME


Rule 2: If x is in PALINDROME, then so are axa and bxb

Unfortunately all of the words in the language defined above have an odd length and so it is not all of PALINDROME. Fix this problem.


Give a recursive definition for the language EVEPALINDROME of all palindromes of even length.
Q. 3
Construct a regular expression defining the following language over the alphabet ( = {a, b}.
(20)

All words in which a is tripled or b is tripled, but not both. This means each word contains the substring aaa or the substring bbb but not both.
Q. 4
(a)
Explain Pumping Lemma for Context Free Languages with examples.
(20)

(b)
Build a PDA to accept the language generated by the given regular expression (a+b)*bb(a+b)*

Q. 5
(a)
Build a Turning Machine (TM) to accept the following language:
(20)
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(b)
Build a Turing Machine that accepts the language of all words that don’t contain the substring aaa.
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- Course Code: 3452
Course Title: Theory of Automata
Credit Hours: 3 (3 +0), 3 hours lectures per week
_}___Sessmn Offeﬁed As per offering schedule.
. Recommended Book : Introduction to the Theory of Computation by Micheal Sipser, 3% Edmon 2012
'A/V / Multimedia Content: As defined by the Instructor / MOOCs links
Reference Book: ' 1. Introduction to computer theory, Daniel I. A. Cohen, 2™ Edition, 1996

2y Introduction to Automata Theory, Languages, and Computation (3™ Edition) by
John E. Hopcroft, Rajeev Motwani, and Jeffrey D. Uliman, 2006.
3. Automata Theory with Modern Applications 1° Edition by James A. Anderson
, Elaine Rich, 2011
4. An Introduction to Formal Languages and Automata, By Peter Linz, 4™ edition,
Jones & Bartlett Publishers, 2006.

_Pre-Requisite: ‘ 3406 Discrete Mathematics
_Course Coordinator: - Ch. Muhammad Shahbaz Anjum
_Teaching Methodology: Face-to-Face/Online/Blended
Computer Usage: Student is desired to use internet for self-learning in this course

Course Introduction :
This course aims to provide an introduction to formal languages and automata theory. This course provides
detailed explanation of Finite Automata, Normal Form, Regular Languages, Pushdown Automata, Context-
Free Grammar™and Turing Machines.

Course Objectives:
At the end of the coyrse the students are expected to:
Comprehend the theoretical foundations of G omputer Science.
2. ‘Apprehend the mathematical and abstract #iodéls of computers.
3. Discuss Hasic concepts in formal language theory and related grammars.
4. Be able to design a simple finite-state machine for a computational task.

, 5 . Ilustrate the terminology of Turing Machme

: Evaluatlon Criteria:
i Assignments and/or quizzes as per instructor’s choice : 10%
ii. Midterm theory/practical/ presentation/ mini pI‘OJeCtS as per instructor’s choice 20%
iii. Final Examination 70%

Course Outline :
" Unit# 1 Mathematical Preliminaries and Languages
Set theory, Relations and Functions, Recursive Definitions, Difected Graphs and Mathematics, Strings and
Languages, Finite Specification of Languages, Regular Sets and Expression, Recursive Definition of Sets
Unit# 2 Regular Expressions (REs) and Finite Automata
Kleen Star, Defining REs for different languages, Mathematical Operations in REs, Languages associated with
REs; Defining and Designing Finite Automaton, Regular Operations with FAs, Equivalence of REs and FAs.
Unit# 3 Transition Graphs and Non Deterministic Finite Automata
Transition Graphs, Defining and Designing Nondeterministic Finite Automaton, Equivalence of NFAs and
DFAs.
Unit# 4 Kleen’s Theorm
Prove that any language that can be defined by 1) RE or 2) FA or 3) TG, can also be defined by all three
methods.
Unit# § Finite Automata with Output
Transducers, Moore Machines, Mealy Machines, Equivalence of Moore and Mealy Machines
Unit# 6 Regular, Non Regular Languages and Decidability
Regular Grammar and Finite Automate; Non-Regular Language, Pumping Lemma for Regular Language,
Closure Properties of Regular Languages; Decidability, Equivalence of Two REs, Equivalence of Two FAs,
Number-of Words in a Language Define by an FA. «
Unit# 7 Context-Free Grammars .
Defining Context-Free Grammars (CFGs) and Context-Free Languages (CFLs), Designing CFGs, Trees and
Their Derivation, Ambiguity, Chomsky Normal Form.






Unit No. 8 Pushdown Automata and Context-free Languages

Pushdown Automata, Push Down Automata and Context-free Language, Pumping Lemma for Context-Free Languages.
Unit No. 9 Turing Machine

Standard Turing Machine, Multiple Machines, Nondeterministic, Turing Machines
Activities/Practical:

1.
Analyze the studied algorithms for the efficiency of best, average and worst cases.

2.
Explore the impact of analysis of algorithm on their design, how they are related with each other.

Note: The instructor may assign additional activities.
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