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VISION OF THE INSTITUTION

To Mould true citizens who are millennium leaders and catalysts of change through excellence in
education.

MISSION OF THE INSTITUTION

NCERC is committed to transform itself into a center of excellence in Learning and Research in
Engineering and Frontier Technology and to impart quality education to mould technically competent
citizens with moral integrity, social commitment and ethical values.

We intend to facilitate our students to assimilate the latest technological know-how and to imbibe
discipline, culture and spiritually, and to mould them in to technological giants, dedicated research
scientists and intellectual leaders of the country who can spread the beams of light and happiness among
the poor and the underprivileged.
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ABOUT DEPARTMENT
4 Established in: 2002

4 Course offered : B.Tech in Computer Science and Engineering

M.Tech in Computer Science and Engineering

M.Tech in Cyber Security
¢ Approved by AICTE New Delhi and Accredited by NAAC

4 Affiliated to the University of Dr. A P J Abdul Kalam Technological University.

DEPARTMENT VISION

Producing Highly Competent, Innovative and Ethical Computer Science and Engineering Professionals

to facilitate continuous technological advancement.

DEPARTMENT MISSION

. To Impart Quality Education by creative Teaching Learning Process

. To Promote cutting-edge Research and Development Process to solve real world problems with

emerging technologies.
To Inculcate Entrepreneurship Skills among Students.
. To cultivate Moral and Ethical Values in their Profession.

PROGRAMME EDUCATIONAL OBJECTIVES

PEO1: 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.

PEOS3: 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,
Teamworkand leadership qualities.
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PROGRAM OUTCOMES (POS)
Engineering Graduates will be able to:

1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals, and an engineering specialization to the solution of complex engineering
problems.

Problem analysis: Identify, formulate, review research literature, and analyze complex
engineering problems reaching substantiated conclusions using first principles of mathematics,
natural sciences, and engineering sciences.

Design/development of solutions: Design solutions for complex engineering problems and
design system components or processes that meet the specified needs with appropriate
consideration for the public health and safety, and the cultural, societal, and environmental
considerations.

Conduct investigations of complex problems: Use research-based knowledge and research
methods including design of experiments, analysis and interpretation of data, and synthesis of
the information to provide valid conclusions.

Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern
engineering and IT tools including prediction and modeling to complex engineering activities
with an understanding of the limitations.

. The engineer and society: Apply reasoning informed by the contextual knowledge to assess
societal, health, safety, legal and cultural issues and the consequent responsibilities relevant to
the professional engineering practice.

Environment and sustainability: Understand the impact of the professional engineering
solutions in societal and environmental contexts, and demonstrate the knowledge of, and need
for sustainable development.

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

Individual and team work: Function effectively as an individual, and as a member or leader
in diverse teams, and in multidisciplinary settings.

.Communication: Communicate effectively on complex engineering activities with the
engineering community and with society at large, such as, being able to comprehend and write
effective reports and design documentation, make effective presentations, and give and receive
clear instructions.

. Project -management and finance: Demonstrate knowledge and understanding of the
engineering and management principles and apply these to one’s own work, as a member and
leader in a team, to manage projects and in multidisciplinary environments.

. Life-long learning: Recognize the need for, and have the preparation and ability to engage in

independent and life-long learning in the broadest context of technological change.
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PROGRAM SPECIFIC OUTCOMES (PSO)

PSO1.: Ability to Formulate and Simulate Innovative Ideas to provide software solutions for Real-
time Problems and to investigate for its future scope.

PSO2: Ability to learn and apply various methodologies for facilitating development of high quality
System Software Tools and Efficient Web Design Models with a focus on performance
optimization.

PSO3: Ability to inculcate the Knowledge for developing Codes and integrating hardware/software
products in the domains of Big Data Analytics, Web Applications and Mobile Apps to create
innovative career path and for the socially relevant issues.

COURSE OUTCOMES

SUBJECT CODE: C301

COURSE OUTCOMES

Identify and construct the various automata for Regular languages.

Explain the different properties and representations of Regular
languages

Explain the different representation of Regular Language and Context
Free Languages

Design pushdown automata for context free languages

Explain the representation of context sensitive language and Design the
Turing machine for recursively enumerable language

MAPPING OF COURSE OUTCOMES WITH PROGRAM OUTCOMES

CO’S PO3 PO10

C301.1 -

C301.2 -

C301.3 -

C301.4 -

C301.5 -

C301 -

Note: H-Highly correlated=3, M-Medium correlated=2, L-Less correlated=1
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PSO MAPPINGS

CO’S
C301.1
C301.2
C301.3
C301.4
C301.5

C301

SYLLABUS

Syllabms
CS5T 301 Formal Lanpuazes and Antomatas Theory
higdule - 1 (Inftroduction te Formal Lansnage Theory and Regnlar Lanpoages)
Immoduction to formal lanammeps theory— Alphabets, Simines, Coocatenation of simnpes,

Lanzuages.

Berular LanFuages - Deterministic Fimite S@ate Awgtomata (OFA) (Proof of commecimess of
consiruction D required), MNoodetermmimistic Finste State Automata (MEA), Equivalence of
DFA and MFA, Fepular Grammar (&), Equivalence of BiGs and DFA

hiodule - 2 (Adore omn Eegular Tangmaszes)

Berular Expression (FE), Egoivalence of FEs and DFA Homomorphisms, MNecessary
condrisons for reguolar langnases, Closure Propertes of Besular Lanmmapes, DFA  state
minimiratbon (Mo proof required).

hiodule - 3 (Adyhill-Nerode Relation: and Contexri Free Grammars)

bivhill-MNerpde Felations (MMINF)- MNMNE for regular lanpuages, MMyhill-MNerode Thearem (BT
(Mo proof reguired), Applicatons of RMINT.

Context Free Grammar (CFG)- CFG representation of Combext Free Lanpuages (pooof of
Ccorreciness is required), derivation rees and ambdgudty, Mormal forms for CTFGsS.

hodule - 4 (Bdore on Contert-Free Langnages)

Nondeterministic Pashdown Antomata (FOA), Determministic Pushdown Avtomata (DPLTRA],
Eguivalepce of PDMAs and CTFGs (Proof not required), Pumpinze Lemma for Context-Free
Lapguapes (Froof not reguired), Closure Properties of Context Free Lansuages.

MM odule - 5 (Context Sensifive Lanpuases, Turimg Aiachimes)
Context Sensitive Lanpuages - Context Sensitive Gramymar (C5G). Linear Boumded Awbomata

Tuminog Machines - Sandard Torng Machine Bobosimess of Tunngs Machime Universal Turing
blachme Halting Problem, Bemrsive and Fenarsively Emmmerable Lansoages.

Chomsky Classification of fiormal lansuases.
Text Book
1. Dexter C. Flozen, Automaia and Comypatability, Sprioger {19897
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Reference Materials

1. John E Hopcroft, Rajeev Motwan: and Jeffrey D Uliman, Introduction to Automata Theory,

Languages, and Computation, 3/2, Pearson Education, 2007
2. Michael Sipser, Introduction To Theory of Computation, Cengage Publishers, 2013.

Sample Course Level Assessment Questions

Course Outcome 1 (CO1): Identify the class of the following lanzuages in Chomsky
Hierarchy:
o Ly = {af|pis a prime number)
0 L} —
{x{0,1)"|xis the binary representation of a decimal number which is a multiple of5)
o Ly={@"b"c"nz0)
s Li=@™b* "™ m>0nr20)
o Ly = {M#x|Mhalts onx). Here, M is a binary encoding of a Tuning Machine and x is a
binary input to the Turing Machine.
Course Outcome 2 (CO2):
(1) Designa DFA for the language L = {axb|x € {a,b}")
(1) Wnite 2 Regular Expression for the
language:L = {x € {a, b}’ |third last symbol in x is b}
(tiz) Write a Regular Grammar for the
language:L = {x € {0,1}"|there are no consecutive zeros inx)
(1v) Show the aquivalence classes of the canonical Myhill-Nerode relation induced by the
language: L = {x € {a, b)"|xcontains even number ofa’s and odd number ofb’s).
Course Outcome 3 (CO3):
(1) Design a PDA for the Janguagel = {ww*|w & {a, b)"). Here, the notation w*
represents the reverse of the string w.
(1) Write a Context-Free Gramumar for the language L = {8"b*"|n 2 0}.
Course Outcome 4 (CO4):
(1) Design a Turing Machine for the language L = {a*b*¢c"|n = 0)
(1) Design a Tunng Machine to compute the square of a natural mumber. Assume that the
input is provided in unary representation
Course Outcome 5 (COS): Argue that it is undecidable to check whether a Turing
Machine Menters a given state during the computation of a given imput x.

CSE DEPARTMENT, NCERC PAMPADY




QUESTION BANK

MODULE I

SI.No

Questions

KL/COL

Formally define extended delta for an NFA. Show the processing of input w
= 0101 for the following NFA.

0,1

K1/CO1

Compare the transition function of DFA,NFA and epsilon-NFA

K5/CO1

Convert the following NFA to DFA.

() | AR

o )= ()

L
. ., " P
e e B - - "
e = = e 1 ___'_'__,h-\..__. —=

K3/CO1

Design an equivalent epsilon NFA for the following NFA

K6/CO1

Design a DFA for the language
{we {a, b}*|w isa set of all strings ends with ab}.

K6/CO1

Design non deterministic automata (without € moves) for the regular

language that consist of all strings with at least two consecutive 0’s. Assume
=0, 1}.

K6/CO1

a) Find the e-closure of each state. (5 mark)

K5/CO1
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b) Prove the equivalence of NFA and DFA (5 mark)
Convert the following NFA to DFA and describe the language it accepts. K3/CO1
M= ({P,Q,R,S5T}{0,1},6,P,{5,T}) and b is given as:

0 1

P.Qr | P}
RSy | T}
PR} | (T}

Construct a DFA over {a,b} which accepts all strings which has even K6/CO1
number of a’s and even number of b’s

MODULE Il

Questions KL/COL

Design regular expression for the language that consists of all strings ending
with 00. Assume 2= {0, 1}. K6/CO2

Define nondeterministic finite automata (NFA). Draw the NFA for the
language L={a" b™ | n, m>=1} K1/CO2

Construct non deterministic finite automata (with € moves) for regular

expression (0+1)*1. K6/CO2

Give the regular expression for the language: strings of ‘a’ and ‘b’
containing at least two ‘b’.

K1/CO2

Find an e-NFA for the language L (a(a+b)*b) employing the rules for regular K3/CO2
expression to e-NFA conversion.
Prove the equivalence of nondeterministic finite automata with € moves and

regular expressions. K6/CO2

State the closure properties of regular Languages. K1/CO2
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Find an equivalent e-NFA for the following regular expression K3/C0O2
(0+1)"011

Find an equivalent e-NFA for the following regular expression
1( 0+1) *0 K3/CO2

Define nondeterministic finite automata (NFA). Draw the NFA for the
language over {0,1}in which the string contain either 2 consecutive 0’s or 2 K1/CO?2
consecutive 1’s.

MODULE IllI

SI.No Questions KL/COL

Define context free grammar. Derive any two representative strings with K2/CO3
minimum length 4 from following context free grammar.
G=({S.AB}.{ab}.P.5S)
S>bA|aB
A2bAAlaS|a
B—>aBB |bS | b
Construct the CFG for the language having any number of a's over  the set

2= {a}. K6/CO3

Construct a CFG for the regular expression (0+1)* K6/CO3

Construct a CFG for a language L = (a+b)*| where w € (a, b)*}. K6/CO3

Construct the CFG for the language having any number of 0's over the set Y= K6/CO3
{0}.

Convert the following CFG to CNF
S-> ABA | BaA | A

A->Ba|S|€

B->Balb|Ca K2/CO3
C->Ca
D->DaD |a

What do you mean by useless symbol in a grammer. List the condition for K1/CO3
symbols to become useful symbols in CFG

Eliminate Useless symbol for the following Production K4/C0O3
S->ABJa
A->BC|b
B->aB|C
C->aC|B
Convert the following CFG to GNF
S->CA|BB K2/CO3
B->b|SB
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C->b
A->a

Eliminate € production for the following Production
S->AB

A->aAA | €

B->bBB | €

K4/CO3

Show that the grammar S->SS|a|b is ambiguous for the string aaba

K3/CO3

MODULE IV

Questions

KL/COL

Write the closure properties of CFL

K1/CO5

Show that a"b"c"|n>=0 is not a CFL

K3/CO5

Construct the PDA for the given CFG and test whether 010000 is acceptable by
PDA

S->0BB
B->0S|1S0

K6/CO5

Design PDA to accept the palindrome of the form WCWR® over (a,b)* along
with instantaneous descriptor of the same

K6/CO5

Construct a PDA to accept the language a"b™c" | n,m>=1

K6/CO5

Show that L={aP|p 1a a prime} is not a CFL

K3/CO5

Construct the PDA to.accept the language @ ™™ b™c"

K6/CO5

Construct the PDA for the given CFG and test whether aabaaa is acceptable by PDA
S->aAA
A->aS|bS|a

K6/CO5

Design PDA to accept the string w such that na(w)=ny(w) by final state and
empty stack and also write the instantaneous descriptor of the same

K6/CO5

10

Construct a PDA to accept the language a™™b™c" | n,m>=1

K6/CO5

11

Show that a"b"c" |n>=0 is not a CFL

K3/CO5

12

Construct the PDA to accept the language a" b™c™™

K6/CO5

13

Construct the PDA for the given CFG and test whether 001011 is acceptable by
PDA

K6/CO5
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Design PDA to accept the string w such that a"b" by final state and empty
stack and also write the instantaneous descriptor of the same K6/CO5

MODULE V

SI.No Questions KL/COL
Construct a TM that recognizes the language 01*0 K6/CO5

Define LBA along with its Tuples K1/CO5

Construct a TM to accept a Palindrome K6/CO5

Construct a TM to accept strings over {0,1} in which equal number of 0’s
and 1°s present K6/CO5

Construct a TM to accept the strings over {a,b} in which substring aba is
present K6/CO5

Define CSG and write the properties of CSL K1/CO5

Construct a TM to accept the language a" b?" K6/CO5
Construct a TM to accept a"b"c" |n>1 K6/CO5

Construct a TM to perform addition of two numbers K6/CO5

Design a Turing Machine for the language L=a"b2"*1 | n>=1 K6/CO5
Construct a TM to accept the strings over {a,b} in which accepts the

language aba*h K6/CO5

Constructa TM to perform subtraction of two numbers m and n
fimnF= rm-n ifm>n
{ 0 If m<=n choose m=3 and n=2 K6/CO5
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APPENDIX |
CONTENT BEYOND SYLLABUS

TOPIC PAGE NO.

MEALY AND MOORE MACHINE 180

TWO WAY AUTOMATA 195
DECISION PROBLEM RELATED WITH CFL,MEMBERSHIP 188

ALGORITHMS
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MODULE I NOTES
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