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SESSION-2019-2020
Vision & Mission of

Institute SEM-IV

In Pursuit of Excellence

Vision of Institute

To develop industry ready professionals with values and ethics for

global needs.

Mission of Institute

To impart education through outcome based pedagogic principles.

To provide conducive environment for personality development,
training & entrepreneurial skills.

To induct high professional ethics and accountability towards society |

in students.
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SESSION-2019-2020
Vision &Mission Of

Department SEM- VII

In Pursuit of Excellence

Vision of Department

To develop globally recognized computer science and engineering

graduates with ethical values for need of software industries.

Mission of Department

1. To impart knowledge through well-defined instructional objectives in the
field of computer science and engineering.

2. To provide a learning ambience for skills, innovation, leadership and
overall personality development.

3. To inculcate professional ethics, teamwork and responsiveness towards

society.
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Program Education
Objectives

In Pursuit of Excellence

SESSION-2019-2020

SEM- 1V

Program Education Objectives

PEO 1 : The graduates will have entrepreneurial and employable skills in software
industries, by adapting themselves in the corporate world by utilizing the defined

instructional objectives learnt in the program.

PEO 2 : The graduates will engage in skill enhancement, that would help to work

in their own area of interest, individually or in a team.

PEO 3 : The graduates will demonstrate ownership and responsiveness towards

the profession and the society.
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SESSION-2019-2020
Program Outcomes

SEM- IV

In Pursuit of Excellence

Program Outcomes

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

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

3. 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 public health and safety, and cultural, societal, and environmental
considerations.

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

5. 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.

6. 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.

7. 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.

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

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

Dr. Somesh Kumar
Prof. & Head, CSE ‘
tloradabad Institute of Techology
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10. Communication: Communicate effectively on complex engineering activities with the
engineering community and with the 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.

11. 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.

12. 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.

A
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SESSION-2019-2020
Program Specific QOutcomes

SEM- IV

In Pursuit of Excellence

After completing their graduation, students of Computer Science and Engineering
will be able to -

PSO 1 : Comprehend the core subjects of CSE and apply them to resolve domain
specific tribulations.

PSO 2: Extrapolate the fundamental concepts in engineering and to apply latest
technology with programming language skills to develop, test, implement
and maintain software products.
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SESSION-2019-2020
Course Evaluation Scheme

SEM- IV
In Pursuit of Excellence
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SESSION-2019-2020
Course Syllabus as per

University SEM- IV

In Pursuit of Excellence

Theory of Automata and Formal Languages (KCS-402)
DETAILED SYLLABUS
UNIT-I

Basic Concepts and Automata Theory: Introduction to Theory of Computation- Automata, Computability
and Complexity, Alphabet, Symbol, String, Formal Languages, Deterministic Finite Automaton (DFA)-
Definition, Representation, Acceptability of a String and Language, Non Deterministic Finite Automaton
(NFA), Equivalence of DFA and NFA, NFA with e-Transition, Equivalence of NFA’s with and without
e-Transition, Finite Automata with output- Moore Machine, Mealy Machine, Equivalence of Moore and
Mealy Machine, Minimization of Finite Automata, Myhill-Nerode Theorem, Simulation of DFA and
NFA

UNIT-II

Regular Expressions and Languages: Regular Expressions, Transition Graph, Kleen’s Theorem, Finite
Automata and Regular Expression- Arden’s theorem, Algebraic Method Using Arden’s Theorem, Regular
and Non-Regular Languages- Closure properties of Regular Languages, Pigeonhole Principle, Pumping
Lemma, Application of Pumping Lemma, Decidability- Decision properties, Finite Automata and Regular

Languages, Regular Languages and Computers, Simulation of Transition Graph and Regular language.

UNIT-III

Regular and Non-Regular Grammars: Context Free Grammar(CFG)-Definition, Derivations, Languages,
Derivation Trees and Ambiguity, Regular Grammars-Right Linear and Left Linear grammars, Conversion
of FA into CFG and Regular grammar into FA, Simplification of CFG, Normal Forms- Chomsky Normal
Form(CNF), Greibach Normal Form (GNF), Chomsky Hierarchy, Programming problems based on the

properties of CFGs. ‘ /7/

UNIT-IV
Dr. Somesh Kumar

Prof. & Head, CSE
Moradabad Institute of Technology

Moradabad-244001
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Push Down Automata and Properties of Context Free Languages: Nondeterministic Pushdown Automata
(NPDA)- Definition, Moves, A Language Accepted by NPDA, Deterministic Pushdown
Automata(DPDA) and Deterministic Context free Languages(DCFL), Pushdown Automata for Context
Free Languages, Context Free grammars for Pushdown Automata, Two stack Pushdown Automata,
Pumping Lemma for CFL, Closure properties of CFL, Decision Problems of CFL, Programming
problems based on the properties of CFLs.

UNIT-V

Turing Machines and Recursive Function Theory : Basic Turing Machine Model, Representation of
Turing Machines, Language Acceptability of Turing Machines, Techniques for Turing Machine
Construction, Modifications of Turing Machine, Turing Machine as Computer of Integer Functions,
Universal Turing machine, Linear Bounded Automata, Church’s Thesis, Recursive and Recursively
Enumerable language, Halting Problem, Post’s Correspondance Problem, Introduction to Recursive

Function Theory.

Text books:

L. Introduction to Automata theory, Languages and Computation, J.E.Hopcraft, R.Motwani, and Ullman.
2" edition, Pearson Education Asia

2. Introduction to languages and the theory of computation, J] Martin, 3rd Edition, Tata McGraw Hill
3. Elements and Theory of Computation, C Papadimitrou and C. L. Lewis, PHI

4. Mathematical Foundation of Computer Science, Y.N.Singh, New Age Interna

2, Som
;Drof & Hea?jsh Rimar

adabad Instityt
Miradabag. 244:')?{ TeChno'ogy
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SESSION-2019-2020
Syllabus Adopted by the

Program SEM-VII

In Pursuit of Excellence

Syllabus

Theory of Automata and Formal Languages (KCS402)
Unit I

Review: Set Theory

Basic Concepts and Automata Theory: Introduction to Theory of Computation- Automata, Computability
and Complexity, Alphabet, Symbol, String, Formal Languages, Deterministic Finite Automaton (DFA)-
Definition, Representation, Acceptability of a String and Language, Non Deterministic Finite Automaton
(NFA), Equivalence of DFA and NFA, NFA with e-Transition, Equivalence of NFA’s with and without
e-Transition, Finite Automata with output- Moore Machine, Mealy Machine, Equivalence of Moore and
Mealy Machine, Minimization of Finite Automata, Myhill-Nerode Theorem, Simulation of DFA and
NFA

UNIT-II

Regular Expressions and Languages: Regular Expressions, Transition Graph, Kleen’s Theorem, Finite
Automata and Regular Expression- Arden’s theorem, Algebraic Method Using Arden’s Theorem, Regular
and Non-Regular Languages- Closure properties of Regular Languages, Pigeonhole Principle, Pumping
Lemma, Application of Pumping Lemma, Decidability- Decision properties, Finite Automata and Regular
Languages, Regular Languages and Computers, Simulation of Transition Graph and Regular language.
Beyond: JFALP Simulator

UNIT-III

Review:

Regular and Non-Regular Grammars: Context Free Grammar(CFG)-Definition, Derivations, Languages,
Derivation Trees and Ambiguity, Regular Grammars-Right Linear and Left Linear grammars, Conversion
of FA into CFG and Regular grammar into FA, Simplification of CFG, Normal Forms- Chomsky Normal
Form(CNF), Greibach Normal Form (GNF), Chomsky Hierarchy, Programming problems based on the
properties of CFGs.

Beyond: CFG using JFALP Simulator ﬂ/

DOr. Somesh Kumar
fFrof, & Head, CSE
Moradabad Institute of Technology
Wioradabad-244001
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UNIT-IV

Push Down Automata and Properties of Context Free Languages: Nondeterministic Pushdown Automata
(NPDA)-  Definition, Moves, A Language Accepted by NPDA, Deterministic Pushdown
Automata(DPDA) and Deterministic Context free Languages(DCFL), Pushdown Automata for Context
Free Languages, Context Free grammars for Pushdown Automata, Two stack Pushdown Automata,
Pumping Lemma for CFL, Closure properties of CFL, Decision Problems of CFL, Programming
problems based on the properties of CFLs.

Beyond: Simulation of PDA using JFLAP

UNIT-V

Turing Machines and Recursive Function Theory : Basic Turing Machine Model, Representation of
Turing Machines, Language Acceptability of Turing Machines, Techniques for Turing Machine
Construction, Modifications of Turing Machine, Turing Machine as Computer of Integer Functions,
Universal Turing machine, Linear Bounded Automata, Church’s Thesis, Recursive and Recursively

Enumerable language, Halting Problem, Post’s Correspondence Problem, Introduction to Recursive
Function Theory.
Beyond: Simulation of Turing Machine using JFLAP

Text books:

1. Introduction to Automata theory, Languages and Computation, J.E.Hopcraft, R.Motwani, and Ullman.
2" edition, Pearson Education Asia

2. Introduction to languages and the theory of computation, J Martin, 3rd Edition, Tata McGraw Hill
3. Elements and Theory of Computation, C Papadimitrou and C. L. Lewis, PHI

4. Mathematical Foundation of Computer Science, Y.N.Singh, New Age Interna

A
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In Pursuit of Excellence

Course Qutcomes

SESSION-2019-2020

SEM-1V

The objective of the course is:

Course Objectives

1. To introduce the concepts of Automata Theory and Formal Languages, Finite Automaton,
Regular Expression and Regular Languages along with its relationship with Finite

Automaton.

2. To explain the Context Free Grammars, Context Free Languages and Pushdown
Automaton and its relation with Context Free Language
3. To introduce the concepts of Turing Machine and its variants and show the Post

Correspondence Problem

Course Outcomes

Upon successful completion of this course student will be able to

I. Design Finite Automata (NFA,DFA, &-NFA, Minimized DFA) from given Language/

equivalent FA.

2. Obtain Regular Expression from FA using Arden's Theorem and FA from regular

expression using Kleene's Theorem
3. Construct Context free Grammar (CFG, Unambiguous CFG, Simplified CFG, CFG in

Normal Form) from Equivalent CFG/ given language/FA.

4. Design Pushdown Automata (NPDA, DPDA) for given language/CFG/FA.

(9]

21

Design Turing Machine for given language/computation function and Test decidability
using Turing Machine.

M

Dr. Somesh Kumar :

Head, CSE _
:\)’\r(ggdg‘bad Institute of fechnology
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SESSION-2019-2020
Course Delivery Method

SEM- IV

In Pursuit of Excellence

Name of Subject: TAFL Subject Code: KCS-402

Branch: Computer Science & Engineering

Course Coverage Plan:
Unit 1 by: - Chalk & Talk, Tutorials, and Assignment.
Unit 2 by: - Chalk & Talk, Power Point Presentation, Tutorials, Video Lectures and
Assignments
Unit 3 by: - Video Lectures, Tutorials, Assignment, Quiz.
Unit 4 by: - Power Point Presentation, Video Lectures, Tutorials, and Assignment, Quiz.

Unit S by: - Power Point Presentation, Video Lectures, Tutorials, and Assignment, Quiz.

-
Dr. SomesH Kumar

Prof. & Head, CSE

Moradabad Institute of Technol
Moradabad-244001 SR

272,



SESSION-2019-2020
Mapping

SEM-1V

In Pursuit of Excellence

Mapping of Course Outcomes with POs & PSOs:

Sr. | Course PO1 | PO | PO3 | PO | PO5 | PO6 | PO7 PO8 PO [PO | PO [ PO | PS |PS
No | Outcome 2 4 9 10 |11 (12 |01 |02
1 CO1 3 2 3 2 3

2 CO2 3 2 3

3 CO3 3 2 3

4 [Co4 3 2] 3 2 |3

5 CO5s 3 2 3 2 1

*3= High *¥2=Medium *1=Low

Course Outcomes

Upon successful completion of this course student will be able to

I. Design Finite Automata (NFA,DFA, e-NFA, Minimized DFA) from given Language/
equivalent FA.

2. Obtain Regular Expression from FA using Arden's Theorem and FA from regular
expression using Kleene's Theorem

3. Construct Context free Grammar (CFG, Unambiguous CFG, Simplified CFG, CFG in
Normal Form) from Equivalent CFG/ given language/FA.

4. Design Pushdown Automata (NPDA, DPDA) for given language/CFG/FA.

Design Turing Machine for given language/computation function and Test decidability

using Turing Machine.

o

i

Dr. Somesh Kumar
Prof. & Head, CSE
Moradabad Institute of Technology
Moradabad-244001
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SESSION-2019-2020°

Time Table
SEM- VII
In Pursuit of Excellence
Day I II I v v V1 VII
MON KCS-402
(T)
TUE KCS-402
(L)
WED KCS-402
(L)
THU KCS-402 | KCS-402
(T) (T)
FRI KCS-402
(L)
SAT KCS-402
(L)
Dr. Some h Kumar
Prof. & Head, CSE

24

Moradabad Inst.rute of Technology
1-244001 _

Moradabad




Lecture Plan

SESSION-2019-2020

&
Course Coverage SEM-1V
In Pursuit of Excellence
Sr. No. of Topics/Sub Topics Reference CcO Planned Coverage Sign
No. | Periods Books Covered Date Date
UNIT-I: Introduction
1 I [ Set Theory (Beyond), CO-T [ 210172020 [21[p((20 Q=
2 1 Introduction; Alphabets, Strings and CO-1 22/01/2020 [9i[6(] 20
Languages Ls([ 20 W
3 1 Automata and Grammars CO-1 24/01/2020 |9 oo \{2@ @&?
4 1 Deterministic finite Automata (DFA)- CO-1 25/01/2020 9¢ {@‘ ]26 @é//
Formal Definition
5 1 Simplified notation: State transition 28/01/2020 (q “7lo ([ 96 %
graph, Transition table, Language of 1,2,3 CO-1 otl>
DFA, 98lot[ >0
6 I Nondeterministic finite Automata CO-1 29/01/2020 |h4[p ((20 W
(NFA), ,
7 1 NFA with epsilon transition, 31/01/2020 |3 (6 ‘\lw W
Language of NFA, Equivalence of CO-1
NFA and DFA 7
8 1 Minimization of Finite Automata, CO-1 01/02/2020 |63} 2-0 W
9 1 Myhill-Nerode Theorem CO-1 4/02/2020 c/j{o]égo @%
UNIT-II: Regular Expressions and Languages
10 1 Regular expression (RE), Definition, CO-2 5/02/2020 | 5 (ﬁﬂ'?@(
11 1 Operators of regular expression and CO-2 7/02/2020 |1|6)h20 g\'\//’
their precedence
12 1 Algebraic laws for Regular CO-2 8/02/2020 g(gﬂw %
expressions,
= . Kleen’s Theorem, Regular expression | | ,5 | co-2 LL200 ‘”0212” @)5%
to FA, DFA to Regular expression, o 12/02/2020 |19 |62 |20
14 1 Arden Theorem, CO-2 14/02/2020 |1 4] OZ(D-O &y\}
15 1 Non Regular Languages, Pumping 15/02/2020 | g lOZI'lO
Lemma for regular Languages, CO-2 ‘%
Application of Pumping Lemma,
16 1 Closure properties of Regular CO-2 18/02/2020 [\S [o2[20 W

25

Dr. Someshﬁwa/

Prof & Head, CSE

Maoradabad Inststute of Te
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! ora dabad- 2”400‘

Languages, Decision properties of gle2]ro
Regular Languages, ( l ®4/\/
17 Regular Languages and Computers, CO-2 19/02/2020 %’01{95 %
o JFLAP: Introduction(Beyond), 2210212020 28[07’\20 @g
Simulation of Transition Graph and CO-2
Regular language
UNIT-III: Regular and Non-Regular Grammars
19 Context free grammar (CFG) and 28/02/2020 2062720
Context Free Languages (CFL): CO-3 o 7// @4
Definition, Examples,
20 Derivation, Derivation trees, CO-3 29/02/2020 5 g &9
Ambiguity in Grammar [ l <W
21 Regular Grammars-Right Linear and CO-3 3/03/2020 | 4lo3)20 & el
Left Linear grammars, l } ;
22 Conversion of FA into CFG and CO-3 4/03/2020 o L ]o% PQ@%‘
Regular grammar into FA,
1,2,3 6/03/2020 |67 |®&%)20
23 Normal forms for CFGs: CNF and CO-3 7/03/2020 21 (O }}20&/«//,
GNF,
24 Closure proper ties of CFLs, Decision CO-3 13/03/2020 77,]()3,7/6 W
Properties of CFLs: Emptiness
25 Hierarchy, Programming problems CO-3 14/03/2020 23 10”5[ 20 g ;E v
based on the properties of CFGs. .
26 Simulation CFG through JFLAP CcO-3 | 24/03/2020 [pA\85[ 70 W
(Beyond) 250326
UNIT-1V: Push Down Automata and Properties of Context Free Languages
27 Nondeterministic Pushdown 25/03/2020 G’ 0'3[ 20
Automata (NPDA)- Definition, CO-4 ,Vde")l 26
Moves, A Language Accepted by 3)2 0
NPDA o.8(c
28 Deterministic Pushdown 27/03/2020 (90|72 ! 20
Automata(DPDA) and Deterministic CO-4 1 (3‘ 96 &//
Context free Languages(DCFL),
29 Pushdown Automata for 1,23 | co-4 28/03/2020 | l @4[2 D x@ )!
Context Free Languages
30 Context Free grammars for co4 | 311032020 {420 .
Pushdown Automata 3[ 642 %
31 Two stack Pushdown co-4 | 017042020 |o]y(}] 20, qilz P
Automata, Pumping Lemma for CFL ‘[ ( 04|20
= Closure properties of CFL, Decision CO-4 03/04/2020 | g 04/’ > @é/@
Problems of CFL
Dr. Some Kumar
e
of. & Head, CSt
P ) vagdanad '\J" 0‘ TpchF\O\OQY



+

33 1 Programming problems based on the 4/04/2020 | 9| q{oe
properties of CFLs CO-4 64|26
Simulation of PDA using JFALP ‘ QW
(Beyond) U “” 20 T

UNIT-V: Turing Machines and Recursive Function Theory

34 1 Basic Turing Machine Model, CO-5 10/04/2020 [12{4] 26
Representation of Turing Machines 51426 @é‘/‘

35 1 Language Acceptability of Turing CO-5 11/04/2020 Lt 4}20 &4
Machines l >

36 1 Techniques  for  Turing  Machine 14/04/2020 | |7 [QIZ@
Construction, Modifications of Turing CO-5 \&\ 4 l'lb @é”/
Machine

37 2 Turing Machine as Computer of 15/04/2020 20[&[ 20
Integer Functions, Universal Turing CO-5 17/04/2020 |2\ 4| 20 W
machine, Linear Bounded Automata 1,2,3 2214 |20

38 1 Church’ s Thesis, Recursive and CO-5 18/04/2020 | 2.3 \&)‘20 &;
Recursively Enumerable language 26k [ 20

39 1 Halting Problem CO-5  [21/0472020 [97[ 4|90 @;1/7

40 1 Posts Correspondence Problem CO-5 22/04/2020 | | S[=0 %

41 1 Introduction to Recursive Function CO-5 24/04/2020 (g | S (20 (&4‘:
Theory.

42 1 Simulation of Turing Machine(Beyond) CO-5 25/04/2020 a,{ < [20 @BE

43 I Revision CO-5 | 27/042020 |, [§[2.0 N ” -

References:

1. Hopcroft, Ullman, “Introduction to Automata Theory, Languages and Computation”, Pearson

Education.

2. KLP Mishra and N. Chandrasekaran, “Theory of Computer Science: Automata, Languages and
Computation”, PHI Learning Private Limited, Delhi India.
3. Peter Linz, "An Introduction to Formal Language and Automata", Narosa Publishing house.
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Tutorial 1 SESSION-2019-2020

SEM-1V
In Pursuit of Excellence
KCS402: Theory of Automata and Formal Languages
Sr. | No. of Topics/Sub Topics Coverage Date
Section C Sign
No. | Periods '
Cl1 |C2|C3
1. 1 Basic Concepts and Automata Theory ('P
Deterministic ~ Finite Automaton (DFA)- Definition, é‘f O\ @
Representation, Acceptability of a String and Language } } }
Non-Deterministic Finite Automaton (NFA) ™ & O
Cco1
1. Define:
i) Alphabet, strings (words) and language.
ii) Kleene Closure (Kleene star)

iii) Positive closure.
iv)  Regular expression.
2. Differentiate between NFA and DFA.
3. Give Application and limitations of FA.
4. Design a FA that accept strings containing exactly one 1 over alphabet {0, 1 }.
5. Design a FA that accepts strings those have a double letter in them, over alphabet {a, b}.

)

Name & Sign. of Faculty Sign. of Reviewer ' Sign. of HO ‘

Dr. Somegh/Kdmar
Prof. & Head, CSE
Moradabad Institute of Technology
Moradabad-244001



Tutorial: 2 SESSION-2019-2020

SEM-IV

In Pursuit of Excellence

KCS402: Theory of Automata and Formal Languages

Sr. | No. of Topies/Sub Topics Coverage Date
Section C Sign
No. | Periods
Cl |C2|C3
1. 1 Deterministic Finite Automaton (DFA), Q
Non-Deterministic Finite Automaton (NFA), Equivalence Q/ 0 q/o
of DFA and NFA, NFA with e-Transition, Equivalence of ay; { N '
NFA’s with and without e-Transition, Finite Automata 0|9 L(\)/ &
with  output- Moore Machine, Mealy  Machine, \ Q \
Equivalence of Moore and Mealy Machine, Minimization {L’ {’ \‘\
of Finite Automata
CO1
1. Construct a DFA that accepts ONLY [that language L= {a"b" : n>1, m>=0}.
2. Design a DFA for a(a+b)’ N (a+b)a.
3. Design a DFA for Union of two languages
L1: that have a double a.
L2: Even — even
4. Design a DFA over {a, b} such that the set of string does not end with double letter.
5. Give DFA accepting the set of all strings with 3 consecutive 0’s over the alphabet {a, b}.
6. Design an NFA for (a+b)"abb. Convert NFA into DFA. Check whether it is minimal or
not? If not, minimize it.
7. Design an FA for 0"1" with null move. Covert the FA into DFA without null moves.
8. Convert the following Mealy machine to Moore Machine.
1/ 0
Me: b/0
—_—

.

Dr. Somesh Kumar
Prof. & Head, CSE

Moradabad Institute of Technol
Moradabad-244001 e
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9. Convert the following Moore Machine into Mealy machine

Mo:

5
a
—> a b b a
. \
Gy D= O
b

Name §j Sign. of Faculty Sig\rF. f ReViewer Sig}j’f HOD

Dr. Somesh Kumar
Prof. & Head, CSE
Moradabad Institute of T gy/-

Moradabad-244001
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Tutorial: 3 SESSION-2019-2020

SEM-IV

In Pursuit of Excellence

KCS402: Theory of Automata and Formal Languages

Sr. | No. of Topics/Sub Topics Coverage Date
Section C Sign
No. | Periods
Cl1|C2|C3
Lo 11 Regular ~ Expressions and  Languages:  Regular
Expressions, Algebraic Method, Closure properties of § @ &p
Regular Languages, Decidability- Decision properties 0L
N
NN [0
v oo |©
cOo2
1. Find the language for following regular expressions:
i) a’,a",aa
i)  (ab)’,a’b’
iii)  (atc)b
2. Find the regular expression for language L = {All the words over alphabet }" = {a, b} that begin
with a and end with b}.
3. Find the regular expression for Language L = {x °*‘}
4. Find the regular expression for Language over alphabet >° = {a, b} that contain at least one a.
5. Find the regular expression for Language over alphabet }’ = {a, b} that contain exactly one a.
6. Find the regular expression for Language over alphabet >° = {a, b} that contain double letter.
7. Find the regular expression for Even —Even language.
8. Find the regular expression for Language that accepts all strings that have an even number of a’s

and an odd number of b’s.
9. Write the regular expression for the language L = {a"b™ : (n+m) is even }.
10. Explain Algebraic laws for regular expression.
11. Explain Closure properties of regular languages.
12. Explain Decision properties of regular languages.
13. Write the regular expression for the language L= { w: [w/mod3=0}, we(a, b)".
14. Write the regular expression for the language L = {a": n>0, n # 3}.
15. Write the regular expression for the language L = {a® :n>1}.
16. Write the regular expression for the language L= {a"b™ :n>1,m=> 1, nm > 3}.
17. Prove that (1 +00°1) +(1+00° 1) (0+10"1)" (0+10"1)=0"1(0 + 10"1)’
18. State and Prove Arden’s theorem.

\\k\/x\/’ N/)/
Namegign. of Faculty Sign.\ofReviewer CrSSomBeh Kumar

Prof. & Fead, CSE
Moradabad Institute of T,
Mioradabad-24400
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In Pursuit of Excellence

Tutorial: 4

SESSION-2019-2020

SEM-1V

KCS402: Theory of Automata and Formal Languages

Sr. | No. of Topics/Sub Topics Coverage Date
Section C Sign
No. | Periods
C1|C2|C3
= |1 Finite Automata and Regular Expression- Arden’s '\Q q}'? W
theorem [\5 %\ h '
Pigeonhole Principle, Pumping Lemma, Application of \U’ Q \O @
Pumping Lemma b 6 /N
CO2
1. Find out whether the language L = a"ba" n > 0 is regular or not.
2. Find out whether the language L =0"1™ : n <m is regular or not.
3. Find out whether the language L. = 0"1 : n> 1 is regular or not.
4. Find out whether the language L =a"b" :n>1is regular or not.
5. Find out whether the language L = ww" : w is in (a+b)  is regular or not.
6. Find out whether the language L = a” : p is a prime no, is regular or not.
7. Find out whether the language L = a®" : n > 1 is regular or not.
8. Find the regular expression for following FA.
0. L
() ()
S | \ £
@y; (@)

Nan% Faculty

Sign% Reviewer

32

Sign. of HODW
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Tutorial:5 SESSION-2019-2020

SEM-1V

In Pursuit of Excellence

KCS402: Theory of Automata and Formal Languages

Sr. | No. of Topics/Sub Topics Coverage Date
Section C Sign
No. | Periods
Cl1 |C2|C3
1. 1 Context Free Grammar (CFG)-Definition, Languages ¢ 0 O
NEN
f3y
NENY
NNIR
v V| W
CO3
1. Obtain a CFG for language L = { wew" :we (a,*b)*}
2. Obtain a CFG for language L = {(ww® s we(a, b) }
3. Obtain a CFG for language L = {a"b" :n>1}
4. Obtain a CFG for language L = {0"10"] : n>1}
5. Write a CFG for fol}owing regular expressions
r=a
r=a’
r= (a+b)* .
r=0%1(0+1)

Even — Even language
Odd Palindrome
Balanced parenthesis
r= (a+b)* aa(a+b)*
i. Equal number ofa’sand b’s
6. Design a CFG for language L= { a"b™ : n # m}.
7. Design a CFG for language L = { a*"b™ : n>0 ,m >0}
8. Design a CFG for language L = { a"b™ : (n + m ) is even}.
9.
1

SR Mo a0 o

Design a CFG for language L = { a"b*"c¢™ : n ,m >0}
0. Design a CFG for language L = {0'12* : i =j orj =k}

Nan%Faculty Sigm%l;eviewer Sign. of HOD

Or. Somesh Kumar
Prof. & Head, CSE
Meradabad Institute of Technology
Mcradabad-244001
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In Pursuit of Excellence

Tutorial:6

SESSION-2019-2020

SEM-IV

KCS402: Theory of Automata and Formal Languages

Sr. | No. of Topics/Sub Topics Coverage Date
Section C Sign
No. | Periods
Cl1 | C2|C3
I8 1 Context Free Grammar (CFG)-Definition, Languages, oyD 0 qp
Derivations,  Derivation Trees and  Ambiguity, y §
Simplification of CFG, Normal Forms- Chomsky Normal o
Form (CNF), Greibach Normal Form (GNF), Regular | € 4 E g
Grammars ° W |o
CcO3
1. Design a CFG for language L = {ab(bbaa)"bba(ba)" : n>0}.
2. Consider the CFG
S —bB |aA
A — b |bS|aAA
B—a|aS|bBB
For the string bbaababa find
a. Left most derivation
b. Rightmost derivation and
c. Parse tree.
3. IfCFGisS — SbS|a, Show that G is ambiguous.
4. Find the reduced grammar that is equivalent to the CFG
S—aC|SB
A — bSCa
B — aSB | bBC
C —aBC |ad
5. Consider the context free grammar G
S— AB
A—a
B—C|b
C—D
D—E
E—a

Remove the unit production.

34




6. Consider the following grammar G
S — ABAC
A —aAle
B—DbB e
C—e
remove the & — production from the above grammar.
7. Change the following grammars in to CNF
a. S—1A|0B
A—1AA [0S |0
B — 0BB |1
b. L=§a" : n>1)
8. Convert the following grammars into GNF
a. S—AB
A—BS|a
B—SA|b
b. S— XA |BB
B—b|SB
X—b
A —a.
9. Consider the following CFG
S — aA |bB
A—aS|a
B—bS|b
Show that the grammar is regular.

W
S )
Name ign. of Faculty

Sign. of Reviewer
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Sign. of HOD

Dr. Somesh Kumar
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SESSION-2019-2020

Tutorial:7
SEM-IV
In Pursuit of Excellence
KCS402: Theory of Automata and Formal Languages
Sr. | No. of Topics/Sub Topics CONERER DRk
) Section C Sign
No. | Periods
Cl1|C2|C3
L. 1 Nondeterministic =~ Pushdown  Automata  (NPDA), ‘\p 0 ,\p
Deterministic Pushdown Automata(DPDA) E Q §
N
AN @f
D o %

CO4

1. Design a PDA which accepts the language {a"b" | n>0 }.

2. Design a PDA which accepts the language wew".

3. Design a PDA which accepts the language ww".

4. Design a PDA which accepts the language {a"b*" 'n>0 }.

5. DesignaPDAforL={a'b'c* [|i=jorj=k}.

6. Design a PDA for L = { a't’ | i>=0, j>0 }. '

7. Design a PDA for Language that accepts strings that contain aa over {a, b}.

8. Design a PDA for language that has the equal number of a’s and b’s.

\B
Name Mculty Sign. of Reviewer Sign. of HOD

Dr. Somesh Kumar

i

Prof. & Head, CSE

Moradabad Institute of Technology

Moradabad-244001
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In Pursuit of Excellence

Tutorial:8

SESSION-2019-2020

SEM-IV

KCS402: Theory of Automata and Formal Languages

Sr. | No. of Topics/Sub Topics CO\SIer:.ge %ate 5
ection ign
No. | Periods
Cl | C2|C3
1. |1 Nondeterministic ~ Pushdown  Automata  (NPDA), qu @ o®
Deterministic Pushdown Automata(DPDA), Pushdown & %‘ &
Automata for Context Free Languages, Context Free \o b \t)
grammars for Pushdown Automata &9 ‘\0 o)
e
CO4

1. Design a PDA for language {a"b™ ,n# m} .
Design a PDA for the grammar G= { Vn, Vt, P, S }

Vn = {s}
={a, b, c}
and P is defined as
S — aSa
S — bSb
S—c.

3. Convert the following CFG into PDA

S — aSbb | abb

Convert PDA to CFG. PDA is given by P = ({pg}. {0.1], {X.Z]). §, q, Z1}. Transition

function § is defined by:

8ig. 1. Zy = {(q. XZ)}
8(g, 1. X) = {{g. XX}}
8(g. . X = {{g. 2}
(g, 0. X1 = {(p. X1}
8(p, 1. X) = {{(p. &)}
8(p. 0. Zy = {(q. Z}}

5. Convert to PDA , CFG with production
S—SS|(S)|¢e

37
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6. Construct the corresponding CGF accepting the PDA
9o ,a, Zo)=(qo , aZo)
0(qo »a,a)=(qo, aa)
(o ,b,a)=(qi,a)
a(‘]l 9b’a)=(ql 9a)
Aq .a,a)=(qr,¢)
o(q1 » €, Zo)=(qr, €)

Na% Faculty Sign. of Reviewer

ign/of HOD

Dr. Somesh Ky ar
Prof. & Head, CSE

Maradabacd Institute of Tec
Moradabad-244001 Pology
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Tutorial:9 SESSION-2019-2020

SEM-1V
In Pursuit of Excellence
KCS402: Theory of Automata and Formal Languages
Sr. | No. of Topics/Sub Topics Coverage Date
Section C Sign

No. | Periods

I 1 Basic Turing Machine Model, Representation of Turing
Machines, Language Acceptability of Turing Machines

<2By &) 2
23/87/59 Q

&
2
0

COs

Construct a Turing Machine for {a"b" | n>0}.

Construct a Turing Machine for {a"b"c" | n>0}.

Construct a Turing Machine for {a"b"a" | n>0}.

Construct Turing Machine for Even Palindrome.

Construct Turing Machine for Odd Palindrome.

Construct Turing Machine for General Palindrome.

Construct Turing Machine for Even — Even Language.

Construct a Turing machine to copy string over {a, b}. (i.e. Implement f(w) = w#w) .
Conslsruct a Turing machine to copy reverse string over {a,b}. (i.e.Implement f(w) =
WHW ).

0 00 N ON R L DD e

Name%ulty Sign.\o}\l}lé;iewer

Kumar
Prof. & Head, CSE

Moradabad Institute of Technology
Moradabad-244001
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Tutorial:10 SESSION-2019-2020

SEM-I1V

In Pursuit of Excellence

KCS402: Theory of Automata and Formal Languages

Sr. | No. of Topics/Sub Topics Coverage Date
Section C Sign
No. | Periods
Cl |C2|C3
15 1 Turing Machine as Computer of Integer Functions, ()O q/(’)
: ) . \ . . 0
Universal Turing machine, Church’s Thesis, Recursive \ Q \(v\
and Recursively Enumerable language 57 é, \e @7
AL
o 0 ¢
CO5
1. Construct a Turing machine for f(x,y) =x-y. (i.e.0"-0"=0"")
2. Construct a Turing machine for f(x,y) =x+y. (i.e. 0"+ 0"=0"")
3. Explain the Universal Turing Machine
4. Explain the Church Thesis.
5. Explain Recursive and recursively enumerable language.
6. Prove “If L is a recursive language over ) show that L’( L’ is define as )’ - L ) is also

recursive”.

7. Prove “If L and L’ (complement of L) are both recursively enumerable. Show that L and
L’ are recursive”.

8. Prove “Show that the Union of two recursively enumerable languages is recursively
enumerable and Union of two recursive languages is recursive”.
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SESSION-2019-2020
Assignments:1

SEM-1V
In Pursuit of Excellence
1. Define the language of the following finite automaton. ‘ CO-1
0.1
Os l »
0.1

2. Write the steps for minimizing the states in a DFA. Minimize the number of states in the
following DFA : CO-1

Present Next State
State | Input O | Input 1
—q0 qQi q3

qQu Jo0 93
92 q: g4
qs3 gs qs
94 93 g3
ds gs gs

Given that g3 and g5 are final states.
3. Define Mealy machine. Convert the following Moore machine into equivalent Mealy
Machine: CO-1

Present State Next State Output
Input 0 | Input 1
—qo qo q Y
Q Q2 qs N
q2 Q4 o N
qs qi [ep) N
qa Qs qa N
4. Convert following Mealy machine into equivalent Moore machine : CO-1
Present State Next State
a=0 | output | a=1 | output
—q qa 0 q2 1
q2 q2 1 q3 0
Js q3 0 q4 0
qa Q4 0 q 0
5. Design a Mealy machine that calculate residue mod 3 for binary strings. CO-1
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SESSION-2019-2020
Assignments:2
SEM-IV
In Pursuit of Excellence
1.  Construct a finite automata equivalent to given regular expression CO-2
(0+1)*(00+11)(0+1)*
2.  Write regular expression for given language CO-2

(a) The set of all strings containing exactly 2 a’s.
(b) The set of all strings containing at most 2 a s.
(c) The set of strings containing the substring aa.
3.  Find the regular expression for given automata by using Arden’s Theorem CO-2

4. Show that the following language is not regular by using Pumping Leema CO-2

a. L={a"| p isa prime number}
b. L={abc"k>i+j}
c. L={a"b" |n>0};

M
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Assignments:3

SESSION-2019-2020

SEM-IV
In Pursuit of Excellence
Q1. Construct the grammar for the following languages CO-3
a) L={a"cb™ |n, m>0}
b) L={wew" | we(a, b)*}
Q2. Remover the useless productions from given grammar CO-3
S ->abS | abA | abB
A ->cd
B ->aB
C->dc
Q3: Remove Unit Production from given grammar CO-3
S->Aa|B
A->b|B
B->A]|a
Q4. Remove the Null production from given grammar CO-3
S -> ABCd
A ->BC
B->bB|A
C->cC|A
Q5. Convert the given CFG to CNF. CO-3
S—alaA|B
A — aBB | ¢
B—Aa|b
Dr. Some mar
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SESSION-2019-2020
Assignments:4

SEM-IV

In Pursuit of Excellence

Q1. What is Pushdown Automata (PDA)? Explain which type of Language is accepted by PDA.

CO-4

Q2. Design a PDA which accepting the language CO-4
L={WcW"| W € (a,b)*}.

Q3. Design a PDA which accepting L={0""'1"|n>0}. CO-4

Q4. NPDA for accepting the language L = {a" b" ¢" | m, n>=1} CO-4

Q5. Construct Pushdown automata for L = {0"1"2"3" | m, n > 0} CO-4

L
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Assignments: 5 SESSION-2019-2020

SEM-IV
In Pursuit of Excellence
QI. Construct a Turing Machine for language L = {ww'| w € {0, 1}} CO-5
Q2. Construct a Turing Machine for language L = {0"1"2" | n>1} CO-5

Q.3: Design a Turing Machine which perform addition and subtraction of two numbers. CO-5
Q.4: Write short notes on following topics with example: CO-5
a) Universal Turing Machine
b) Church’s Thesis
¢) Recursive and Recursively Enumerable Language

d) Halting Problem of Turing Machine

/.
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List of Students SESSION-2019-2020
SEM-IV
In Pursuit of Excellence
S.No. Roll No. Name of Students
1. 1808210131 SANKALP GUPTA
2. 1808210132 SANSKRITI AGARWAL
3 1808210133 SARTHAK SAXENA
4. 1808210134 SATAKSHI
3 1808210135 SAURABH KUMAR
6. 1808210136 | SAYYDUL MILLAT
7 1808210137 | SHAZAR ZAIDI
8. 1808210138 | SHIVANI TYAGI
9. 1808210139 | SHIVANSH MATHUR
10. 1808210140 SHIVANSH AGARWAL
11. 1808210141 SHIVANSHU AGARWAL
12. 1808210142 | SHREY RUHELA
13, 1808210143 | SHREYA CHAUHAN
14. 1808210144 SHUBH BHATNAGAR
13 1808210146 SHUBHAM YADAV
16. 1808210147 | SHUBHIKA SINGH
17. 1808210148 SOURABH SAINI
18. 1808210149 SPARSH RASTOGI
19. 1808210150 SRIJAN PANDEY
20. 1808210151 SUFIYA
21. 1808210152 | SUHAIL AHMED
22. 1808210153 SUKRITI SINGH
23. 1808210154 | SUMIT KUMAR
24. 1808210155 SUSHANT KUMAR
25. 1808210156 SUSHANT SINGH
26. 1808210157 | TANVEER ALAM
27 1808210158 | UDIT RAJPUT
28. 1808210159 | UMANG MATHUR
29. 1808210160 | UNNATI GANGWAR
30. 1808210161 UNNATI SINGH
31. 1808210162 UTKARSH GUPTA
32. 1808210164 VASU GOEL

AL
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33. 1808210165 | VASUNDHRA GUPTA
34. 1808210166 | VEDIKA AGARWAL
35, 1808210167 | VINAYAK VARSHNEY
36. 1808210168 | VIRENDRA MOHAN
3. 1808210170 | VISHAL TYAGI

38. 1808210171 YASH AGARWAL

39: 1808210172 | ZAMAN ABBAS

40. 1900820109001 | ANUJ SHARMA

41. 1900820109002 | HADIYA KHALEEQ
42. 1900820109003 | SATYAM RASTOGI
43, 1900820109004 | UDIT

44. 1900820108001 | VISHAL SAINI

45. 1900820109005 | ZAREEN AQIQ
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Record of Monthly SESSION-2019-2020

Attendance

SEM-1v

In Pursuit of Excellence

Bnuary February | March April and
S.No. | Roll No. | Name of Students | 2020 2020 2020 May 2020
Held(9) | Held (15) | Held (14) | Held (23)
1. 1808210131 | SANKALP GUPTA 9 15 12 22
2. 1808210132 | SANSKRITI AGARWAL 6 11 11 21
3. 1808210133 | SARTHAK SAXENA 6 Iz 12 22
4. 1808210134 | SATAKSHI 5 10 11 21
5. 1808210135 | SAURABH KUMAR l 8 14 10 21
6. 1808210136 | SAYYDUL MILLAT 8 12 [ 11 22
7. 1808210137 | SHAZAR ZAIDI 7 14 10 21
8. 1808210138 | SHIVANI TYAGI ﬁ 12 13 18
9. 1808210139 | SHIVANSH MATHUR 4 [ 13 j 11 21
10. 1808210140 | SHIVANSH AGARWAL 8 | 15 J 12 I 22
11. 1808210141 i‘é%ﬁi’z“ 6 10 14 20
12. 1808210142 | SHREY RUHELA 8 15 12 20
13. 1808210143 | SHREYA CHAUHAN 6 ’ 12 12 18
14. 1808210144 | SHUBH BHATNAGAR ] 8 13 11 21
15. 1808210146 | SHUBHAM YADAV 4 12 12 / 19
16. 1808210147 | SHUBHIKA SINGH 2 11 11 ] 22
17. 1808210148 | SOURABH SAINI 7 9 13 [ 21
18. 1808210149 | SPARSH RASTOGI 7 10 12 ] 21
19. 1808210150 | SRIJAN PANDEY 5 9 12 ‘ 20 T
20. 1808210151 | SUFIYA 5 13 7 22
21. 1808210152 | SUHAIL AHMED 4 12 13| 20
22, 1808210153 | SUKRITI SINGH 7 14 13 20
23, 1808210154 | SUMIT KUMAR 8 14 12 20
24, 1808210155 | SUSHANT KUMAR 6 12 9 [ 20
25. 1808210156 | SUSHANT SINGH 6 10 14 [ 20
26. 1808210157 | TANVEER ALAM 4 10 11| 21 q
g7. 1808210158 | UDIT RAJPUT 6 11 11 21
28, 1808210159 | UMANG MATHUR 3 11 12 20
29, 1808210160 | UNNATI GANGWAR 8 13 13 20
30. 1808210161 | UNNATI SINGH 5 14 12 20
31. 1808210162 | UTKARSH GUPTA 6 11 13 21
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32. 1808210164 | VASU GOEL a4 15 | 9 21
33. 1808210165 | VASUNDHRA GUPTA 7_L 10 13 21
34, 1808210166 | VEDIKA AGARWAL 7 [ 15 13 21
35. 1808210167 | VINAYAK VARSHNEY 9 ‘L 12 13 00 T
36. 1808210168 | VIRENDRA MOHAN 5 14 10 22
37. 1808210170 | VISHAL TYAGI
38. 1808210171 | YASH AGARWAL

Eg. 1808210172 | ZAMAN ABBAS
40. 1900820109001 | ANUJ SHARMA
41. 1900820109002 | HADIYA KHALEEQ
42, 1900820109003 | SATYAM RASTOGI
43, 1900820109004 | UDIT
44, 1900820108001 | VISHAL SAINI
45, 1900820109005 | ZAREEN AQIQ
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SESSION-2019-2020
Class Test Paper and

Solutions

SEM-IV

In Pursuit of Excellence

MORADABAD INSTITUTE OF TECHNOLOGY
DEPTT. NAME: COMPUTER SCIENCE AND ENGINEERING
SESSIONAL TEST-1

Course: B.Tech. Semester: 4™
Session: 2019-20 Section: A/B/C
Subject: TAFL Subject Code: KCS-402
Max. Marks: 15 Time: 01Hr 15 Min.

Q. No. : 1 2 3 4 5 6

CO No. : 1 1 1 1 1 2

Section A ( 6 Marks)
Q1. i. Define Alphabet, String and Language. 02 Marks
ii. Differentiate between NFA and DFA.

Q2.Convert the given NFA into DFA 02 Marks

D ©)
()
1
Q3. Convert the Mealy machine to equivalent Moore machine 02 Marks
Present Next State

State | a=0 | output | a=1 | output
—q | G 0 q2 0

qQ2 q2 1 q3 1
qs qs 0 qa 0
Q4 Q4 0 qi 0

Section B (9 Mark)

Q4. Design the DFA for following languages over the alphabet {a, b}. 03 Marks
i Language of all strings containing either aaa or bbb in them.
ii. Language of all strings containing even number of a’s and odd number of b’s.
iil. Language of all strings in which fourth symbol is a.

Q5. Minimize the following DFA having state q2 as final state: 03 Marks

Dr. Some@h Kumar

Prof. & Head, CSE
Moradabad Institute of Technology
iAoradabad-244001



Present |  Next State
State | Input 0 | Input 1
—qo qi 9qs

qi e 92
92 9o 92
q3 q2 9o
94 q7 ds
qs 92 9e
9o 9e Qs
q7 qe q2
Q6. Construct a regular expression for given languages over the alphabet {a, b}. ~ 03 Marks
i. Language of all words of length 4
ii.  Language of all words starting with ab and ending with bba.
iii. Language of all the strings that contains at least one a and at least one b.
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MORADABAD INSTITUTE OF TECHNOLOGY
DEPTT. NAME: COMPUTER SCIENCE AND ENGINEERING
SESSIONAL TEST-II

Course: B.Tech. Semmester: 47
Session: 2019-20 Sectiocn: ABC
Subject: TAFL Sobject Code: KCS-402
Afax. Miarkes- 15 Time: 01Hr 15 Mm.

Q.No. : 1 p 3 4 5 [

CO No. - 3 z 2 3 3 3

Section &
Q1. State Ardem’s Theorsm. Obmin the regular expression for given automat by using Arden’s
Theorsn:. 3]
A
A=,
7 ;m;d /1_‘%
-

Q2. State pumping lemma for regular languages. Show that the following language L= {aipisa
prime punther} is not regular. 3]
Q3. “Regualar languages are clesed un&eer complement”. Tustify. 21
Preve rhat Regular languages are closed under Intersection opesation.
Section B ‘
Q4. Construct the Conrext free grammar for the following languages [1+1+: =3

i L= {a"b" m+mis odd }

i1} L= {wow® | we{a, b}"}

(533] 1= favict | =jor j=h & &, j. k==1} ) ) .
@5, Defipe Ambigaity. Show that G=({S}, {a. b} S {(S—S3 WRE AN E amb;g&ms - 2]
Q6. State Fight Linsar and Left Linsar grammars. Constract the grapamar for the given finite -

Futonzat X
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Class Test Attendance SESSION-2019-2020

SEM-IV

In Pursuit of Excellence

S.No. Roll No. Name of Students cT1 e
A/P A/P
1. 1808210131 | SANKALP GUPTA P P
2. 1808210132 | SANSKRITI AGARWAL | A P
3. 1808210133 | SARTHAK SAXENA A P
4. 1808210134 | SATAKSHI A P
5. 1808210135 | SAURABH KUMAR P P
6. 1808210136 | SAYYDUL MILLAT A P
7. 1808210137 | SHAZAR ZAIDI P P
8. 1808210138 | SHIVANI TYAGI P P
9. 1808210139 | SHIVANSH MATHUR A P
10. 1808210140 | SHIVANSH AGARWAL P P
11. 1808210141 i‘é‘:ﬁgiﬁ” A P
2 1808210142 | SHREY RUHELA P P
13. 1808210143 | SHREYA CHAUHAN A P
14. 1808210144 | SHUBH BHATNAGAR P P
15. 1808210146 | SHUBHAM YADAV A P
16. 1808210147 | SHUBHIKA SINGH A P
17. 1808210148 | SOURABH SAINI A P
18. 1808210149 | SPARSH RASTOGI A P
19. 1808210150 | SRIJAN PANDEY A P
20. 1808210151 | SUFIYA P P
21, 1808210152 | SUHAIL AHMED A P
22. 1808210153 | SUKRITI SINGH A P
23. 1808210154 | SUMIT KUMAR P P
24. 1808210155 | SUSHANT KUMAR A P
25. 1808210156 | SUSHANT SINGH A P
26. 1808210157 | TANVEER ALAM P P
27. 1808210158 | UDIT RAJPUT P P
28. 1808210159 | UMANG MATHUR A P
29. 1808210160 | UNNATI GANGWAR A P
30. 1808210161 | UNNATI SINGH A P
31. 1808210162 | UTKARSH GUPTA A P
32 1808210164 VASU GOEL A P V
Dr. Somesh Kumar

Prof. & Head, CSE
Moradabac Institute of Technology
Moradabad-244001
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33. 1808210165 | VASUNDHRA GUPTA P p
34. 1808210166 | VEDIKA AGARWAL A P
35. 1808210167 | VINAYAK VARSHNEY | P P
36. 1808210168 | VIRENDRA MOHAN A P
a7. 1808210170 | VISHAL TYAGI A P
38. 1808210171 | YASH AGARWAL 3 P
39. 1808210172 | ZAMAN ABBAS A p
40. | 1900820109001 | ANUJ SHARMA A P
41. | 1900820109002 | HADIYA KHALEEQ A P
42. | 1900820109003 | SATYAM RASTOGI 3 P
43. | 1900820109004 | UDIT A P
44. | 1900820108001 | VISHAL SAINI 3 P
45. | 1900820109005 | ZAREEN AQIQ A P
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List of Student having Short

Attendance

SESSION-2019-2020

SEM-1V
In Pursuit of Excellence
CT-1
S. No. Roll No. Name
1 1808210132 Sanskriti Agarwal
2 1808210134 Satakshi
3 1808210139 Shivansh Mathur
4 1808210146 Shubham Yadav
5 1808210148 Sourabh Saini
6 1808210149 Sparsh Rastogi
7 1808210150 Srijan Pandey
8 1808210152 Suhail Ahmed L
9 1808210156 Sushant Singh
10 1808210159 Umang Mathur
11 1808210162 Utkarsh Gupta
12 1808210172 Zaman Abbas
13 1900820109004 UDIT
14 1900820109005 | Zareen Aqiq
CT-2
NIL

D)

)/
Dr. Sémesh Kumar

Prof. & Head, CSE

Moradabad Institute

of Technology

Moradabad-244001



Class Test Marks | SESSION-2019-2020

SEM-IV
In Pursuit of Excellence
Class Test-1
S.No.| RollNo, |Name of Co-1 CO-2
Students Q12) |Q22) | Q32) | Q43) | Q53) | Q6G) | Total(15)

1. 1808210131 | SANKALP GUPTA 2 1 2 2 | 15 | 15 10
2. 1808210132 i’éﬂi’iﬁ{‘ 0
3. 1808210133 | SARTHAK SAXENA 0
. 1808210134 | SATAKSHI 0
5. 1808210135 | SAURABH KUMAR 2 2 1 5
6. 1808210136 | SAYYDUL MILLAT 0
7. 1808210137 | SHAZAR ZAIDI 2 0 2 1 3 0 8
8. 1808210138 | SHIVANI TYAGI 2 0o | 15 | 2 1 2 85
9. 1808210139 | SHIVANSH MATHUR 0
10. 1808210140 | SETVANSH 2 1| 15 | 3 3 1 115
11. 1808210141 | SETVANSHU 0
12. 1808210142 | SHREY RUHELA 2 2 2 2 0 8
13. 1808210143 | SHREYA CHAUHAN 0
14. 1808210144 | SHUBH BHATNAGAR | 2 1 |15 ] 1 [ o5 | 1 7
15. 1808210146 | SHUBHAM YADAV 0
16. 1808210147 | SHUBHIKA SINGH 0
17. 1808210148 | SOURABH SAINI 0
18. 1808210149 | SPARSH RASTOGI 0
19. 1808210150 | SRIJAN PANDEY 0
20. 1808210151 | SUFIYA 2 |15 2 | 25] 3 [ 15| 125
21. 1808210152 | SUHAIL AHMED 0
22. 1808210153 | SUKRITI SINGH 0
23. 1808210154 | SUMIT KUMAR 2 0 2 2 1 7
24, 1808210155 | SUSHANT KUMAR 0
25. 1808210156 | SUSHANT SINGH 0
26. 1808210157 | TANVEER ALAM 2 0 | 15 | 2 3 | 05 9
27. 1808210158 | UDIT RAJPUT 2 1 0 2 | 15 | 3 9.5
28. 1808210159 | UMANG MATHUR 0
29. 1808210160 | UNNATI GANGWAR 0
30. 1808210161 | UNNATI SINGH

- 0
/
Or. Somes/hvk(%r

Frof. & Head, CSE
Moradabad Institute of Technology
Moradabad-244001
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31. Il808210162 UTKARSH GUPTA 0
32. 1808210164 VASU GOEL 0
33. 1808210165 VASUNDHRA GUPTA 2 2 2 1.5 2.5 12
34. 1808210166 VEDIKA AGARWAL 0
35. 1808210167 | JIRAXAK 2 2 25 | 3 | 25 14
36. 1808210168 VIRENDRA MOHAN 0
37. 1808210170 VISHAL TYAGI 0
38. 1808210171 | YASH AGARWAL 2 0 2 2.5 3 2.5 12
39. 1808210172 ZAMAN ABBAS 0
40. 1900820109001 | ANUJ SHARMA 0
41. 1900820109002 | HADIYA KHALEEQ 0
42. 1900820109003 | SATYAM RASTOGI 0.5 0.5 0 0.5 1.5
43. 1900820109004 | UDIT 0
44, 1900820108001 | VISHAL SAINI 2 1.5 2 0 0.5 6
45. 1900820109005 | ZAREEN AQIQ 0
Class Test-2
;o Rali N, Name Co2 | co2 | coz2 | co3 | co3 | co3
Q2 | Q3 |Q4| Q5| Q6 |Total
G0 e e @ @ |as
1 1808210131 | Sankalp Gupta 2 2 2 2 1.5 1.5 11
2 1808210132 | Sanskriti Agarwal 3 2.5 1.5 3 2 2 14
3 1808210133 | Sarthak Saxena 3 2 2 2 2 2 13
4 1808210134 | Satakshi 3 2 2 3 2 2 14
5 1808210135 | Saurabh Kumar 3 1 2.5 1.5 2 13
6 1808210136 | Sayydul Millat 2.5 2.5 1.5 2 1.5 2 12
7 1808210137 | Shazar Zaidi 3 2.5 1.5 3 2 2 14
8 1808210138 | Shivani Tyagi 3 2.5 1.5 3 2 2 14
9 1808210139 | Shivansh Mathur 3 15 1 2 2 2 115
10 1808210140 | Shivansh Agarwal 3 2 2 2 2 11
Shivanshu
11 1808210141 | Agarwal s . 2 1> - 2 =
12 1808210142 | Shrey Ruhela 3 3 1 2 2 2 13
13 1808210143 | Shreya Chauhan 3 3 1 2 2 2 13
14 1808210144 | Shubh Bhatnagar 3 3 2 2 2 13
15 1808210146 | Shubham Yadav 2 2 1.5 2 2 2 11.5
16 1808210147 | Shubhika Singh 3 3 1 2 1 2 / 12
y
Dr. Somes&umar

6|

Prof. & Head, CSE

Moradabad Institute of Technology

Moradabad-244001



17 1808210148 | Sourabh Saini 2.5 2 1.5 2 2 12
18 1808210149 | Sparsh Rastogi 3 2 1 1 2 11
19 1808210150 | Srijan Pandey 3 3 1 15 1.5 2 12
20 1808210151 | Sufiya 3 3 2 2.5 1.5 2 14
21 1808210152 | Suhail Ahmed 3 3 1 2 1 2 12
22 1808210153 | Sukirti Singh 3 2.5 1 25 2 2 13
23 1808210154 | Sumit Kumar 3 3 2 2 2 2 14
24 1808210155 | Sushant Kumar 3 2 1 2 2 2 12
25 1808210156 | Sushant Singh 3 3 1 1 2 2 12
26 1808210157 | Tanveer Alam 3 3 2 2 2 2 14
27 1808210158 | Udit Rajput 3 3 1 2 9
28 1808210159 | Umang Mathur 1 2 2 2 1 1 9
29 1808210160 | Unnati Gangwar 3 3 1 2 2 2 13
30 1808210161 | Unnati Singh 3 3 1 2 2 2 13
31 1808210162 | Utkarsh Gupta 2 2 2 2 2 10
32 1808210164 | Vasu Goel 2 2 1 2 2 2 11
33 1808210165 | Vasundhra Gupta 3 3 2 2 2 2 14
34 1808210166 | Vedika Agarwal 3 3 1 2 2 2 13
35 1808210167 | Vinayak Varshney -3 3 2 2 2 2 14
36 1808210168 | Virendra Mohan 3 3 1 2 2 2 13
37 1808210170 | Vishal Tyagi 2 2 2 2 2 2 12
38 1808210171 | Yash Agarwal 3 3 1.5 25 2 2 14
39 1808210172 | Zaman Abbas 3 3 1 2 2 2 13
40 | 1900820108001 | Vishal Saini 3 1 2 2 2 2 12
41 | 1900820109001 | Anuj Sharma 3 2.5 1 1.5 2 2 12
42 | 1900820109002 | Hadiya Khaleeq 3 3 1 2 2 2 13
43 | 1900820109003 | Satyam Rastogi 3 2 1 2 2 2 12
44 | 1900820109004 | Udit 3 2 2 2 2 2 13
45 | 1900820109005 | Zareen Aqiq 25 2 1.5 2 2 2 12
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List of Weak Students SESSION-2019-2020
(Action taken for Improvement) SEM-IV

In Pursuit of Excellence

KCS402: Theory of Automata and Formal Languages

Weak Student
S.No. | Roll No. Name of Students
1 1808210135 SAURABH KUMAR
2 1900820109003 SATYAM RASTOGI

Action Taken:

1. Doubt removing session were organized and tried to make them comfortable in
problem solving.

2. Summarized table for closure and decision properties were provided to help out
with mcqs of these important topics.

3. Recorded video lectures were provided. https://www.youtube.com/channel/UC-
bNOsuXZSjRiJ-x-YSMwg/playlists

Dr. Somesh Kumar
Prof. & Head, CSE
Moradabad Institute of Technology
Moradabad-244001

63



Closure Properties of Languages

CFL | DCAL

wftﬁuoﬁent wit& mxular!w

Grammar: Decidable and Undecidable Problems

e L(G)is L(G)is
Grammar w € L(G)L(G) = o I(G) = X* L(Gy) © L(Gy) L(Gy) = L(G2) L(Gy) N L(Gy) = ¢
regular?  finite?

Regular

Grammar

Det. Context

Free
Context Free

Context

Sensitive
Recursive

Recursively

Enumerable

Dr. aomZ{a é/ar

Prof. & Head, CSE
voradabad Institute of Technology
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In Pursuit of Excellence

List of Bright Students

Action taken for enhancing performance
( gp ce) SEM-1V

SESSION-2019-2020

KCS402: Theory of Automata and Formal Languages

Bright Student
S.No. Roll No. Name of Students
1 1808210140 SHIVANSH AGARWAL
2 1808210151 SUFIYA
3 1808210165 VASUNDHRA GUPTA
4 1808210167 VINAYAK VARSHNEY
5 1808210171 YASH AGARWAL

Action Taken

1. Shared previous year gate questions PDF https://github.com/GATEOverflow/GO-
PDFs and questions https://gateoverflow.in/theory-of-computation and discussed

problems time to time during classes.
2. Shared video lecture http://www.aduni.org/courses/theory/index.php?view=cw by

Shai Simonson

65
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GATE Questions

1. Let S and T be language over ={a,b} represented by the regular expressions (a+b*)*
and (a+b)*, respectively. Which of the following is true? (GATE CS 2019)

(a) ScT (S is a subset of T)
(b) TcS (T is a subset of S)
(c) S=T

(d) SnT=0

Answer: (¢).

2. Let L denotes the language generated by the grammar S — OSO/00. Which of the
following is true? (GATE CS 2019)
(aL=0

(b) L is regular but not O

(c) L is context free but not regular

(d) L is not context free

Answer: (b)

3. Consider the following two statements:

S1: {0”2n |n >=1} is a regular language

S2: {0”m 0”n 0~(m+n) I m >=1 and n >= 2} is a regular language

Which of the following statements is correct? (GATE CS 2001)
a) Only S1 is correct

b) Only S2 is correct

¢) Both S1 and S2 are correct

d) None of S1 and S2 is correct

Answer: (¢)

Explanation:
S1 can be written as (00)*n where n >= 1. And S2 can be written as (00)"(m+n) where m >=2

and n >= 1. S2 can be further reduced to (00)"x where x >= 3.
We can easily write regular grammars for both S1 and S2.

G1 -> G100/00 (For S1)

G2 -> G200/000000 (For S2)

4. Which of the following statements in true? (GATE CS 2018)
(a) If a language is context free it can always be accepted by a deterministic push-down
automaton

(b) The union of two context free languages is context free

(c) The intersection of two context free languages is context free

(d) The complement of a context free language is context free

Answer: (b)

Explanation:
Context-free languages are closed under the following operations. That is, if L and P are

context-free languages and D is a regular language, the following languages are context-free as

well: m L
Dr. Somesh Kumar

Prof. & Head, CSE
Moradabad Institute of Technology
Moradabad-244001
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* the Kleene star L * of L

* the image O(L) of L under a homomorphism ©

* the concatenation of L and P

* the union of L and P

« the intersection of L with a regular language D (L n D).

Context-free languages are not closed under complement, intersection, or difference.

Why a) is not true?

The language recognized by deterministic pushdown automaton is deterministic context free
language. Not all context-free languages are deterministic. This is unlike the situation for
deterministic finite automata, which are also a subset of the nondeterministic finite automata
but can recognize the same class of languages (as demonstrated by the subset construction).

5. Given an arbitrary non-deterministic finite automaton (NFA) with N states, the

maximum number of states in an equivalent minimized DFA is at least. (GATE CS 2001)

(a) N~2

(b) 2°N

(c) 2N

(d) N!

Answer: (b)

6. For £ = {a, b}, let us consider the regular language L = {x | x =a>"* or x = b'""* k> 0}.
Which one of the following can be a pumping length (the constant guaranteed by the pumping
lemma) for L? (GATE CS 2019)

7. The number of states in the minimum sized DFADFA that accepts the language defined by the

regular expression(0+1)*(0+1)(0+1)x(0+1)*(0+1)(0+1)*
is . (GATE CS 2019)

8. Language L1L1 is defined by the grammar: S1—aS1bleS1—aSIble
Language L2L2 is defined by the grammar: S2—abS2[eS2—abS2|e
Consider the following statements:
P:P: L1L1 is regular
Q:Q: L2L2 is regular
Which one of the following is TRUE? (GATE CS 2016)

Dr. Somesh K\AX\ar

Prof. & Head, CSE
Moradabad Institute of Technology

Moradabad-244001
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In Pursuit of Excellence

Previous Year Question
Papers

SESSION-2019-2020

SEM-IV

KCS402: Theory of Automata and Formal Languages
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RCS403

Printed Pages: 02 Sub Code: RCS403
Paperld: RollNo.l [ l I l | [ | | ]J
B TECH
(SEM-IV) THEORY EXAMINATION 2018-19

THEORY OF AUTOMATA AND FORMAL LANGUAGES

Time: 3 Hours Total Marks: 70
Note: Attempt all Sections. If require any missing data; then choose suitably.

SECTION A
1 Attempt all questions in brief. 2x7=14

a.  Forthe given language Li=¢, L2 = {a}, L3 = @. Compute L1 L2" U Ls".

b. Design a FA to accept the string that always ends with 101.

Write regular expression for set of all strings such that number of a’s divisible
by 3 over £ = {a,b}

e

d.  Construct the CFG for the Language L = {a’"b" |n>=3}.
& What do you mean by e-Closure in FA?
f. Explain Universal TM.
g. Explain Two Stack PDA.
SECTION B

2. Attempt any three of the following:

a. Construct a minimum state DFA fr

Fig. 1
b. Find the regular expression corresponding to

the finite automata given bellow:

¥

Fig. 2
P.T.O

Df. SomeSh u r Page 1 of 2

of. & Head, CSE
‘:A;radabad Institute of Technology

Moradabad-244001
DR VIJAY KUMAR GUPTA | 14-May-2019 08:57:27 | 45.115.62.2
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RCS403

c. Convert the following CFG to its equivalent GNF:
S— AA|a,A—SS|b.

d. Design a PDA for the following language:
L= {abck|i=jorj=k}

¢ Design a TM for the following language:
L={a""|n>0}

SECTION C
3. Attempt any one part of the following: 7x1=17

(a) Design FA for ternary number divisible by 5.
(b)  Explain Myhill-Nerode Theorem using suitable example.

4. Attempt any one part of the following: 7x1=17

(@) Prove that the following Language L = {a"b"} is not regular
(b)  Explain the Closure properties of regular expression.

5. Attempt any one part of the following: , & 7x1=7

(a) Design the CFG for the following language:
i) L= {0'“1 |m#n& mn>1}
ii)y L={a'b™c"|I+m=n& Im>1}
(b)  Prove that the following Language L= {a"b"c"} is not Context Free.

6. Attempt any one part of the followin.g: 7x1=17

(a) Design a PDA for the Language L ={WW"| W={a, b}*}
(b)  Generate CFG for the given PDA M is defined as
M = ({qo, q1}, {0,13. {X, 20}, 8, qo, 2o, q1) where 8 is given as follows
8 (qo, 1, zo) = (qo, X20)
8 (qo,1, X) =(qo, XX)
8 (90,0, x)-=(do, x)
0 (qos &, 3() > (ql’ 8)
8 (q1, & X)=(q1, ®
3 (q1,0, ) = (q1, XX)
8 (91,0, z0) =(q1, €)

7 Attempt any one part of the following: v 7x1=17

(a) Design a TM for the following language:
L={a""" |n>1}
(b)  Write short note on:
i) Recursive Language and Recursively Enumerable Language.
ii) PCP problem and Modified PCP Problem

-

Dr. Somesh Kumar
Protf. & Head, CSE

Moradabaa Institute of Technology

Moradavad-244001 Page 2 of 2
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Printed Pages: 03 Sub Code: RCS403
Paper Id: 110433 RoliNo. | | [ [ T T T T TT]]

B. TECH
(SEM 1V) THEORY EXAMINATION 2017-18
THEORY OF AUTOMATA AND FORMAL LANGUAGES
Time: 3 Hours Total Marks: 70

Note: Attempt all Sections. If require any missing data; then choose suitably.

SECTION A

1. Attempt all questions in brief. 2x7=14

a. Define alphabet, string and language.

b. Design a regular expression that accepts all the strings for input alphabet {a,b}
containing exactly 2 a’s.

( Design a NFA that accepts all the strings for input alphabet {a,b} containing

the substring abba.

Define Chomsky hierarchy.

Is context free language closed under union? If yes, give an example.

Convert NFA into equivalent DFA by taking any suitable example.

Remove useless productions from the given productions: S= AB|ab,

A->aA|Bla, B>D|E

©@mo o

SECTION B

2. Attempt any three of the following: 7x3=21

a. Define Deterministic Finite Automata (DFA) and design a DFA that accepts
the binary number whose equivalent is divisible by 5.

b. State recursive definition of regular expression and construct a
regularexpression corresponding to the state transition diagram as shown in
Fig.1

Fig.1
c. Reduce the given grammar G=({S,A,B},{a,b},P,S) to Chomsky Normal Form.
Where P is defined as:
S— bA | aB
A— bAA |aS | a

B— aBB | bS | b
d. What is Push Down Automata (PDA)? Design the PDA for the language
L = {wcw® | we {a,b}*}
g, Define Turing Machine (TM). Construct the TM for the language W

L= {a"b" | n>0}.
Hf. §6mésh Kumar
iaf. & Head, CSE

Mﬁ*ﬁ% lﬁsmut@ of Technology
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SECTION C

Attempt any one part of the following: 7x1=7

(a)

Descr:ibe Mealy and Moore machines with example. Convert the given Mealy
machine as shown in Fig. 2 into Moore Machine.

D oz,

1/21 7

0/Z,

gy o~
1Z,
Fig. 2
(b)  Construct the minimum state automata equivalent to DFA described by Fig. 3
0
a0
O\ / 1 0 1
H !
NYARE Ej 1
0.1
Fig.3
Attempt any one part of the following: 7x1=17
(a) State Pumping Lemma for regular sets. Show that the set L={a"| p is a prime} is
not regular.
(b)  Discuss closure properties i.c. concatenation, union, intersection, complement
of regular languages.
Attempt any one part of the following: T7x1=7
(a) Discuss inherent ambiguity of context free languages with suitable example.
Construct the context free grammar that accepts language L={a'bci=jorj=
k; i, j, k are positive integers}.
(b)  Define parse tree. Find parse tree for the string abbcde considering the
productions-
S—>aAcBe
A—>Ab
A=>b
B—>d
Is this ambiguous? Justify.
Attempt any one part of the following: 7x1=17
(a) Differentiate between deterministic PDA (DPDA) and non-deterministic PDA A/l

PDA) with suitable example. Also discuss two stack PDA with example {
B 4 f. 8omesh Kumar

Prof. & Head, CSE
Moradabad Institute of Technology
Mcradabad-244001
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(b)  Construct a PDA equivalent to the following CFG productions:
S—aAA, A—aS|bS|a

Attempt any one part of the following: 7x1=7

(a)  Write short notes on the following:
(1) Halting problem of Turing machine
(i)  Recursive Language
(iii)  Variants of Turing Machine
(b) Define Post’s Correspondence Problem (PCP) and Modified PCP with its
applications. Find any three PCP solutions of the lists x=(b,bab? ba) and
y=(bba,a).

1A

Cie Somedh Aumar

i J). -.;O
Srof. & Head, CSkE

B WA 2 r T § o~ o~
Minradabad Institute of Technology
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Printed Pages : 3 RoiNo. | | | [ [ [ [ [ [ 1] CS404

Time :
Note :

B.TECH.
THEORY EXAMINATION (SEM-1V) 2016-17
THEORY OF COMPUTATION

3 Hours Max. Marks : 100
Be precise in your answer. In case of numerical problem assume data wherever not provided.

SECTION - A
Explain the following: 10x2=20
(a) Design the DFA that accepts an even number of a’s and even number of b’s.
(b)  Consider the DFA given below and identify the L accepted by the machine.
~ s e . ~. a e
(X2 e, 8k o
~ T o
8 1 z o 3
\.\\\ b b /,//
\\\"‘\ \ln ..»’f//av b
\‘\ \ /"/
Sy (“5/’,
" (- a.b
(c) State the pumping lemma theorem for regular languages.
(d)  Convert the FA given below to left linear grammar.
(e) Check whether the grammar is ambiguous or not.
R->R+R/RR/R*/a/b/c. Obtain the string w = atb*c
3] S->aB/bA A->a/aS/bAA  B-> b/bS/aBB. Identify the strings obtained from this
grammar.
(2  Define PDA. Draw the graphical representation for PDA.
(h)  Design a PDA which accepts set of balanced paranthesis ( { { } } ).
(i) Eliminate unit productions in the grammar. S->A/bb A->B/b B->S/a
3g) What are checking off symbols?
SECTION -B
Attempt any five of the following questions: 5x10=50
(a) (i) Convert the NFA- € to DFA.

7



(ii)  Check with the comparison method for testing equivalence of two FA given

below.
(b)  Prove that the compliment, homomorphism and inverse homomorphism, closure of a
regular language is regular.
(c) State and prove kleene’s theorem with an example.
(d)  Consider the grammar with the production S->aSS A->b. Compute the string aababbb
with the left most and right most derivation. Draw the derivation tree.
e () Find out whether the language L = {x"y"z" | n > 1} is context free or not.
(ii) Construct a PDA that accepts L = { wwh | w = (atb)* }
® (i) Convert the following CFG into CNF
S—XY|Xn|p
X —->mX|m
Y —Xn|o
(i)  Convert the following CFG into CNF S— ASA |aB,A—B|S,B—b]|¢
(2) Design a TM to recognize all strings consisting of an odd number of o’s.
(h) Prove that the halting problem is undecidable.
SECTION-C
Attempt any two of the following questions: 2x15=30
3. (a)  Minimize the automata given below

Dr. Somesh Kumar
Prof. & Head, CSE

foradabaa Institute of Technology
Moradabad-244001
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(b)  Compute the epsilon- closure for the given NFA. Convert it into DFA.

g
g X = i
~QOOO
v
g

(a)  Construct PDA to accept  L={0"1" |n>0}
(b)  Construct a PDA from the following CFG.
G=({S, X}, {a, b}, P, S) where the productions are —
S—XS|e,A—aXb|Ab|ab

(a) Prove that single tape machines can simulate multi tape machines.
(b)  Design a TM to recognize all strings consisting of an odd number of a’s.

-

Dr. Some
: sh K
Prof. & Head, CsEumar
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Printed Pages: 4 NCS-402/ECS-403

(Following Paper ID and Roll No. to be filled in your
Answer Books)

Roll No

B.TECH.
Theory Examination (Semester-IV) 2015-16

THEORY OFAUTOMATAAND
FORMAL LAUNGUAGE
Time : 3 Hours Max. Marks : 100
Section-A

Q.1 Attempt all parts. All parts carry equal marks. Write
answer of each part in short. (2x10=20)

(a) Design a FA to accept the string that always ends
with 00.

(b) Differentiate between the L* and L".

(c) Write regular expression for set of all strings such that
number of 0's is odd.

(d) What is a Moore and Mealy machine?

/M/) P

Dr. Somesh Kumar
Prof. & Head, CSE
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Section-C

Note:Attempt any two questions from this section.
(2x15=30)

3.  Write short notes on the following:
(a) Halting Problem
(b) Church's thesis
(c) Recursively enumerable language

4.  What is Chomsky hierarchy? Explain post correspondence
problem.

5. Construct a Turing machine which accepts the regular expres-
sion, L = {0°1*|n>= 1}.

M-

Dr. Somesh Kumar
Prof. & Head, CSE
Moradabad Institute of Technology
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Questions Bank SESSION-2019-2020

SEM-IV

In Pursuit of Excellence

Unit-1 CO-1

. What do you mean by Kleene closure of set A?
. Define the language of the following finite automaton.

01

0.1

. Define nondeterministic finite automata. How does it differ from deterministic finite

automata?
. Construct a DFA equivalent to NFA where § is defined in the following table :

q d(q,a) d(q, b)

—A AB C
B A B
c* - AB

. Design a finite automata which accepts the complement of the language accepted by the
following automata:

. Write the steps for minimizing the states in a DFA. Minimize the number of states in the
following DFA :

Present Next State
State | Input O | Input 1
—qo Qi g3
@1 D D Dr. Somesh Kumar
92 di Ja Prof. & Head, CSE
9 45 g3 Moradabad Institute of Technology

Moradabad-244001
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94

qs3 q3

qs

9qs gs

Given that q3 and g5 are final states.
7. What do you understand by Epsilon-closure of state in finite automata?
8. Define Mealy machine. Convert the following Moore machine into equivalent Mealy

Machine:
Present State Next State Output
Input 0 | Input 1
—qo Jo Qi Y
q q2 93 N
92 Q4 Qo N
93 qi q2 N
q4 9 94 N
9. Convert following Mealy machine into equivalent Moore machine :
Present State Next State
a=0 | output | a=1 | output
—qi q4 0 Q2 1
qQ2 92 1 qs 0
s qs 0 g4 0
q4 qa 0 q 0

10. Design a Mealy machine that calculate residue mod 3 for binary strings.

Unit-1I

CO-2

11. Construct a finite automata equivalent to given regular expression

(0+1)*(00+11)(0+1)*

12. State and prove the Arden Theorem.
13. Explain the closer and decision properties of regular language.
14. Write regular expression for given language
(a) The set of all strings containing exactly 2 a’s.
(b) The set of all strings containing at least 2 a’s.
¢) The set of all strings containing at most 2as.
d) The set of strings containing the substring aa.

al

Dr. Somesh i{’umar
Prof. & Head, CSE
Moradabad Institute of Technology
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15. Find the regular expression for given automata by using Arden’s Theorem

(b)

16. Show that the following language is not regular by using Pumping Leema

d. L={a"| p is a prime number}
e. L={abc"k>i+j}

f. L={a"b" |n>0};

g. L={a"b"| 0<n <mj}.

Unit-111 CO-3
17. Explain hirearchy of grammar in detail.

18. Define Left Most and Right Most Derivation using Derivation tree. Consider the CFG
P->0P0/1P1/e , and build Derivation tree for the string “0010” using given grammar.

19. What are Left and Right Recursive Grammars?
20. What do you mean by CNF in CFG. Explain with an example.
21. Convert the given CFG to CNF. Consider the given grammar G1:

S—alaA|B
A —aBB | ¢
B—Aal|b

22. Explain Right Linear and Left Linear grammars with suitable examples.

M-

Dr. Somesh Kumar
{;rofa& Head, CSE
Moradabad Institute of Tech
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23. Construct the grammar for the following languages
a. L={acb" | n, m>0}
b. L={wcwr | we{a, b}"}

24. What is epsilon, unit production, and useless production?
25. Remover the Useless productions production from given grammar

S -> abS | abA | abB
A->cd
B ->aB
C->dc
26. Remove Unit Production from given grammar

S->Aa|B
A->b|B
B->A|a
27. Remove the Null production from given grammar

S -> ABCd
A > BC
B->bB|A
C->cC|
28. Write down the step required to convert into Chomsky Normal Form.Consider the
following CFG and find its equivalent CNF and GNF:
S->ASB/e, A—>aSS/a, B->SbS/A/bb
29. How to eliminate useless symbol and unit production in a grammar? Eliminate unit

production for the following CFG.
E->E+T/T, T->T*F/F, F->(E)/]I, [->a/b/la/Ib/1

Unit-IV CO-+4

30. What is Pushdown Automata (PDA)?

31. Which type of Language is accepted by PDA?

32. Write five differences between Finite Automata and Pushdown Automata.

33. Write four differences between Regular language and Context Free Language.
34. Design a PDA which accepting L= {OncIn|n>0j.

35. Design a PDA which accepts the string {00all}.

36. Design a PDA which accepting the language

L= {ww®|w €(a,b)*}.

37. Design a PDA which accepting L={0nl n|n>0}.

38. Design a PDA which accept the language L= {Onaln|n>0}. /t /5/

39. Design a PDA which accepting the language Dr. SOmesh KUma
r

”rof, & Head, CSE
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L= {wew® | w € (a, b)*}.

Unit-V CO-5

40. What is a Turing Machine? Explain with a block diagram.
41. Write 5 differences between Finite Automata, Pushdown Automata and Turing machine.
42. Construct a Turing Machine for language L = {ww'| w € {0, 1}}
43. Construct a Turing Machine for language L = {0"1"2" | n=1}
44. Construct a Turing Machine for language L = {ww [ w € {0,1}}
45. Construct a Turing Machine for language L= {a'blc| i>j>k; k> 1}
46. Write short notes on following topics with example:

e Universal Turing machine

e Church’s Thesis

e Recursive and Recursively Enumerable language

e Halting Problem of Turing Machine

47. State Post Correspondence problem and prove that “PCP is undecidable”.
48. Design Turing Machine for the language L={abc/i,k>0 and j=2}.

49. Explain Universal Turing Machine.

50. Design a Turing Machine for following problem

A. Addition of 3 and 5
B. Addition of 3,6, 8
C. subtraction 10-5

C. Subtraction 8-6

| L
Dr. Some$Sh Kumar
Prof. & Head, CSE
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In Pursuit of Excellence

Final Sessional Marks

SEM-IV

SESSION-2019-2020

Subject Name: Theory of Automata and Formal Language Subjest Coge: KCE-402 Section: C
Sr. No. Student Roll No. CT Total .
Nimie Class Test Marks (best CT* 2) — T“at:::;'a'

™ oed | e BCe;t CT Total (30) (10) aSSI(g‘nor;lent (12~,0‘) 'l(‘g(t)z;l
1. 1808210131 SANKALP GUPTA 10 11 11 22 10 8 18 40
2. 1808210132 | SRR 0 | 14| 14 28 7 8 15 | 43
3: 1808210133 SARTHAK SAXENA 0 13 13 26 8 7 15 41
4. 1808210134 ~ | SATAKSHI 0 14 14 28 7 8 15 | 43
5. 1808210135 SAURABH KUMAR 5 13 13 26 9 7 16 42
6. 1808210136 SAYYDUL MILLAT 0 12 12 24 8 7 15 39
7. 1808210137 SHAZAR ZAIDI 8 14 14 28 9 7 16 44
8. 1808210138 SHIVANI TYAGI 8.5 14 14 28 8 8 16 44
9. 1808210139 SHIVANSH MATHUR 0 11.5: | 115 23 7 7 14 37
10. | 1sos2i0140 | SEVARSH 115 | 11 | 115 23 9 8 17 | 40
11| 1sos2i0141 | SVARSHU 0 | 13 | 13 26 8 7 15 | 41
12. 1808210142 SHREY RUHELA 8 13 13 26 10 8 18 44

M. 1808210143 | SHREYA CHAUHAN 0 13 13 26 7 7 14 40

| 1a. 1808210144 | SHUBHBHATNAGAR | 7 | 13 | 13 26 8 9 17 | 43
15. 1808210146 SHUBHAM YADAV 0 11.5 | 11.5 23 9 9 18 41
16. 1808210147 | SHUBHIKA SINGH 0 12 12 24 8 7 15 39
17. 1808210148 SOURABH SAINI 0 12 12 24 7 8 15 39
18. 1808210149 SPARSH RASTOGI 0 11 11 22 7 7 14 36
19. 1808210150 SRIJAN PANDEY 0 12 12 24 7 7 14 38
20. 1808210151 | SUFIYA 12.5 14 14 28 9 9 18 46
21, 1808210152 SUHAIL AHMED 0 12 12 24 8 9 17 41
22. 1808210153 SUKRITI SINGH 0 13 13 26 8 7 15 41
23, 1808210154 | SUMIT KUMAR 7 14 14 28 10 9 19 | 47
24, 1808210155 | SUSHANT KUMAR 0 12 12 24 7 7 14 | 38
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25. | 1808210156 | SUSHANT SINGH o | 12| 12 24 7 8 15 | 39
26. | 1808210157 | TANVEER ALAM 9 |14 | 14 28 7 9 16 | 44
27. | 1808210158 | UDIT RAJPUT 9.5 9.5 19 8 7 15 | 34
28. | 1808210159 | UMANG MATHUR 0 9 18 7 8 15 | 33
29. | 1808210160 | UNNATIGANGWAR | 0 | 13 | 13 26 8 8 16 | 42
30. | 1808210161 | UNNATISINGH 0o | 13 ] 13 26 8 7 15 | 41
31. | 1808210162 | UTKARSH GUPTA 0o | 10| 10 20 8 7 15 | 35
32. | 1808210164 | VASUGOEL 0o |11 ] 1 22 7 7 14 | 36
33. | 1808210165 | VASUNDHRAGUPTA | 12 | 14 | 14 28 9 8 17 | 45
34. | 1808210166 | VEDIKAAGARWAL | 0 | 13 | 13 26 8 8 16 | 42
35. | 1808210167 | VPIAYAR 14 | 14 | 14 28 10 9 19 | 47

#96. | 1808210168 | VIRENDRA MOHAN 13 | 13 26 8 7 15 | 41
37. | 1808210170 | VISHAL TYAGI 12 | 12 24 8 7 15 | 39
38. | 1808210171 | YASH AGARWAL 12 [ 14 | 14 28 9 8 17 | 45
39. | 1808210172 | ZAMAN ABBAS 0o | 13| 13 26 7 7 14 | 40
40. | 1900820109001 | ANUJ SHARMA o |12] 12 24 8 9 17 | &
41. | 1900820109002 | HADIYA KHALEEQ o |12 12 24 8 7 15 | 39
42. | 1900820109003 | SATYAMRASTOGI | 15 | 13 | 13 26 9 8 17 | 43
43. | 1900820109004 | UDIT 12 | 12 24 8 8 16 | 40
44. | 1900820108001 | VISHAL SAINI 13 | 13 26 10 9 19 | 45
45. | 1900820109005 | ZAREEN AQIQ 12 | 12 24 7 8 15 | 39
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Dr. A.P.J. Abdul Kalam Technical University, Uttar Pradesh, Lucknow 500535
( Formerly Uttar Pradesh Techinical University
Marks (A aiw)

Sessional Brief (3f3® wfamn
Institute Code & Name i MORADABAD INSTITUTE OF TECHNOLOGY,MORADABAD( 082 )
Course Code & Name : B.Tech
Branch Code & Name 3 Computer Science and Engineering
Semester : 4 print (ffe ¥
FacultyName H LAL PRATAP VERMA
SubjectCode s KCS402
Marks Type

Is Finally Submitted to University True (* will be TRUE after suliniting to university by your

Sessional Marks (3F& 3%)
Roll No. Name Obt.(CT Max.(CT Obt. TA N 3 .
(¥gwHT) (Am) e %cr} .uﬁmré (c?r) (Assign./Att.) (A-’:I':n.}':n.) cngu J#i’é. TM
1808210001 AASHISH PAL 22 30 20 20 42
1808210002 ABHAY VARSHNEY 26 30 20 o S =
1808210003 ABHAY PRATAP SINGH 20 30 20 20
1808210005 20 30 20 20
1808210006 22 30 19 20
1808210007 ABHISHEK SHARMA 22 30 19 20
1808210009 ACHAL GUPTA 22 30 19 20
1808210010 ADARSH UPADHAYAY 20 30 18 20
1808210011 AHAD NUSRAT 20 30 18 20
1808210013 \AKASH BHATNAGAR 22 30 20 20
1808210014 AKASH JAUHARI 28 30 20 20
1808210015 AKASH KUMAR 28 30 20 20
1808210016 AKHIL KUMAR 24 30 20 20
1808210017 AKSHITA VERMA 22 30 20 20
1808210018 AMAN KUMAR 22 30 19 20
1808210019 IAMAN VAISH 24 30 20 20
1808210020 AMBIKA MALHOTRA 28 30 20 20
1808210021 AMIR 20 30 20 20
1808210022 AMOL JAIN 20 30 16 20
1808210025 ANIKET SINGH 20 30 19 20
20 30 18 20
10 IANIL KUMAR 22 30 20 20
1808210028 ANKIT CHANDRA 20 30 19 20 ‘4
1808210029 ANKIT KUMAR 20 . 30 18 20 -
1808210030 ANKUSH TYAGI 24 30 20 20
1808210031 ANSHDEEP TYAGI 22 30 19 20
1808210032 ANSHIKA GOEL 26 30 20 20
1808210033 ANUBHAV MISHRA 22 30 19 20
18| ANUBHAV SHUKLA ) 30 19 20
18 ASEEM GUPTA 28 30 20 20
1808210037 AVNISH KUMAR 22 30 19 20
1808210038 AYUSH KUMAR SINGH 20 30 19 20
1808210039 AYUSH SHARMA 24 30 19 20
1808210040 BHASKAR SAINI 20 30 19 20
1808210041 }BHUVN@__SH KUMAR SHARMA 24 30 20 20
1808210042 [BILAL SAIFI 20 30 19 T 1
1808210043 BOBI KHAN 20 30 18 20
1808210044 CHANDR VEER SINGH 20 30 19 20
1808210046 DEEKSHA SINGH 24 30 20 20
1808210047 DEEPENDRA SINGH RAGHAV 20 30 19 20
1808210048 DEVAL JHINGRAN 24 30 20 20
S DEVESH BHARDWAJ 26 30 19 20
00 GAGAN 24 30 19 20
1808210052 !smvn BHOLA 24 30 20 20
1808210053 |GAURANG GUPTA 24 30 19 20
1808210054 |GAURANGEE BHARDWA] 28 30 20 20
1808210055 %ﬁ&g&ﬂ 'BHATNAGAR 20 30 20
1808210056 GAURAV KUMAR 22 30 19
1808210057 lGEETIKA GUPTA 28 30 20 1
1808210058 HAMMAD HUSSAIN 22 30 20
00! HARSH GUPTA 28 30 20
HARSH VARDHAN 24 30 20
1808210061 HARSHBEER SINGH s 30 20
1808210062 HARSHIT KUMAR 20 30 19
10063 HARSHIT PANDEY 22 30 20
1808210064 HONEY TYAGI 22 30 19
1808210066 IRAM RAFI 24 30 20
1808210067 ISHAN SAXENA 28 30 20
1808210068 ISHITA AGARWAL 25 30 18
1808210069 ISHITA RASTOG! 22 30 18
1808210070 ISHVINDER SINGH - 25 30 18
1808210071 JATIN TYAGI I x 30 17
1808210072 JUHI CHAUHAN 22 30 17
1808210073 KARTIK TIWARI 23 30 17
1808210074 KARTIK SHARMA 23 30 18
1808210075 KM RISHITA CHAUDHARY 7 - - H - A .
1808210076 KM VEENA RAJPOOT 25 30 18
1808210077 KRITI SHUKLA 27 30 19
1808210078 KSHITIZ VERMA 30 18
1808210079 p_<_slu1’rz AGARWAL 30 19
1808210080 LOKESH YADAV. 30 18
1808210081 MAHIMA SINGH 30 20
1808210082 MALLIKA SHARMA 30 19
1808210083 MANISH KUMAR 30 20 20
1808210084 IMANJEET SINGH 30 18 20 37 [ i
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76 1808210085 MANU TYAGI 27 30 18 20 45 iso
77 1808210086 MANVEE TIWARL 25 30 18 20 43 }
78 1808210087 MAYANK AGARWAL 22 30 16 20 38
79 1808210088 MAYANK KUMAR 20 30 16 20 36
80 1808210089 MINAL SAGAR 28 30 18 20 46
81 1808210091 MOHD ARIF 22 30 18 20 40
82 1808210092 MOHD MOIN 23 30 18 20 41
83 1808210093 MOHD SUHAIL 28 30 20 20 48
84 1808210094 IMOHD ABDUL QADIR 19 30 17 20 36
j8s 1808210095 IMOHD NAZEEF SHAN 23 30 18 20 41
86 1808210096 MUHAMMAD FAIZAN 22 30 18 20 40
a7 1808210097 MUKUL 22 30 17 20 39

88 1808210098 MUKUL YADAV 26 30 17 20 43
89 1808210099 MURSHAD ALI 22 30 17 20 39
90 1808210100 MUSKAN BHATNAGAR 24 30 17 20 41
o1 1808210101 MUSKAN SRIVASTAVA 22 30 17 20 39
92 1808210102 NAJMUS SAQIB 22 30 17 20 39
93 1808210103 NIRBHAY ARORA 28 30 18 20 45
io4 1808210104 OSHIBA AL 27 30 17 20 44
95 1808210105 PALLAVI TYAGI 30 30 17 20 7
96 1808210106 PANKA) KUMAR VERMA 14 30 16 20 30
97 1808210107 PARAS NEGI 22 30 16 20 38
98 1808210108 PARAS PANDEY 28 30 18 20 45
log. 1808210110 PAVEE CHOUDHARY 23 30 17 20 40
100 1808210111 PEEYUSH KUMAR 25 30 18 20 43
101 1808210113 PRACHI SAGAR 23 30 17 20 40
102 1808210114 PRACHI CHAUHAN 28 30 17 20 45
103 1808210115 PRASHANT BANSAL 28 30 20 20 48
104 1808210116 PRIYANSHU MURARI 16 30 14 20 30
105 1808210117 RAHUL 17 30 17 20 34
106 1808210118 RASHI TYAGI 25 30 16 20 41
107 1808210119 RASTOGI SURBHI 22 30 17 20 39
108 1808210120 RITIK SRIVASTAVA 26 30 18 44
109 1808210121 RITIKA CHAUDHARY 23 30 ) 41
110 1808210122 RITVIK TYAGI 20 30 20 40
111 RIYA JAIN 30 30 19 49
112 1808210124 RIZWAN 27 30 16 43
113 1808210125 ROHIT GAUTAM 25 30 16 41 1
114 1808210126 SACHIN DIVAKER 14 30 16 30
115 1808210129 SAMARTH PATHAK 30 30 19 49
116 1808210130 SANJANA DUBEY 30 30 19 48 i
117 1808210131 SANKALP GUPTA 22 30 18 40
118 1808210132 28 30 15 43
119 1808210133 26 30 15 41
120 1808210134 28 30 15 43
121 1808210135 26 30 16 42
122 1808210136 24 30 15 39
123 1808210137 28 30 16 44

124 1808210138 28 30 16 44
125 1808210139 23 30 14 37
126 1808210140 SHIVANSH AGARWAL 23 30 17 40
127 1808210141 SHIVANSHU AGARWAL 26 30 15 41
128 1808210142 SHREY RUHELA 26 30 18 44
129 1808210143 SHREYA CHAUHAN T 30 14 40
130 1808210144 SHUBH BHATNAGAR 26 30 17 43
131 1808210146 23 30 18 41
132 1808210147 24 30 15 39
133 1808210148 24 30 15 39
134 1808210149 22 30 14 36
135 1808210150 24 30 14 20 38
136 1808210151 28 30 18 20 45
137 1808210152 SUHAIL AHMED 24 30 17 20 41
138 1808210153 SUKRITI SINGH 26 30 15 20 a1
139 1808210154 SUMIT KUMAR 28 30 19 20 47
140 1808210155 SUSHANT KUMAR 24 30 14 20 38
141 1808210156 SUSHANT SINGH 24 30 15 20 39
142 1808210157 TANVEER ALAM 28 30 16 20 44 =)
143 1808210158 UDIT RAIPUT 19 30 15 20 34
144 1808210159 UMANG MATHUR 18 30 15 20 33
145 1808210160 UNNATI GANGWAR 26 30 16 2 42

1808210161 UNNATI SINGH 26 30 15 20 41

1808210162 JUTKARSH GUPTA 20 30 15 20 35
148 1808210164 VASU GOEL 22 30 14 20 36
149 1808210165 VASUNDHRA GUPTA 28 30 17 20 45
150 1808210166 VEDIKA AGARWAL 26 30 16 20 42
151 1808210167 VINAYAK VARSHNEY 28 30 19 20 47
152 1808210168 VIRENDRA MOHAN 26 30 15 20 a1
153 1808210170 VISHAL TYAGI 24 30 15 20 39
154 1808210171 YASH AGARWAL 28 30 17 20 45
155 1808210172 ZAMAN ABBAS 26 30 14 20 40
156 1 1 VISHAL SAINI 26 30 15 20 4s
157 1900820109001 ANUJ SHARMA 24 30 17 20 41
158 1900820109002 |HADIYA KHALEEQ 24 30 15 20 39
159 1900820109003 ISATYAM RASTOGL 26 30 17 20 43
160 1900820109004 ___1UDIT 24 30 16 20 40
161 1900820109005 |ZARREEN AQIQ 24 30 15 20 39
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Course Outcome
Attainment

SESSION-2019-2020

SEM-IV

CO Attainment and Analysis

Course

Name Theory of Automata and Formal Languages
Course Code KCS402

Batch 2018 2022

Semester 4

Session 2019 2020

L:T:P 3.1.0

Direct CO Attainment using Continuous Internal Examination (CIE)

CO Attained (% of students getting 2 60%
Course Code | CO marks) CO Attained (On Scale of 3)
Cco1 86.96 2.61
CO2 99.38 2.98
KCS402 Cco3 100 3
Cco4 100 3
CO5 100 3
Direct CO Attainment using Semester End Examination (SEE)
Course CO Attained CO Attained
Code (o) (% of students getting 2 60% marks) (On Scale of 3)
Cco1 49.69 1.49
Cco2 49.69 1.49
KCS402 COo3 49.69 1.49
co4 49.69 1.49
Cco5 49.69 1.49
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Direct CO Attainment (CO_Direct)

Direct CO Attainment
CO Attained (CO_Direct = Direct CO
Using CIE CO Attained using 0.33*CO_CIE + Attainment
Course Code | CO (CO_CIE) SEE (CO_SEE) 0.67*CO_SEE) (On Scale of 3)
co1 86.96 49.69 61.99 1.86
COo2 99.38 49.69 66.09 1.98
KCS402 co3 100 49.69 66.29 1.99
CO4 100 49.69 66.29 1.99
CO5 100 49.69 66.29 1.99

Indirect CO Attainment (CO_Indirect)

Indirect CO Attainment
Course Code | CO (CO_indirect) Indirect CO Attainment(On scale of 3)
co1 97.52 2.93
Co2 95.03 2.85
KCS402 co3 88.82 2.66
Cco4 98.14 2.94
co5 96.27 2.89

CO Attainment

Direct CO Indirect CO CO Attainment co
Attainment Attainment | (co=09*co_pirect+ | Attainment | Y/N
Course Code | CO (CO_Direct) (CO_Indirect) 0.1*CO_Indirect) (On scale of 3)
co1 ' 61.99 97.52 65.54 1.97 Y
co2 66.09 95.03 68.98 2.07 Y
KCS402 Cco3 66.29 88.82 68.54 2.06 ¥
co4 66.29 98.14 69.48 2.08 Y
CO5 66.29 96.27 69.29 2.08 Y

Dr. Somesh Kumar
~rof. & Head, CSE
VMoradabad Institute of Technology
Wioradabad-244001
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3 # CO Attainments ( on Scale of 3)
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65.54

co1

co2

Cco3

KCS402

0
CO5
KCS402 n
co
Course Code | CO CO Targets Attainment | Y/N
co1 55 65.54 Y
Co2 55 68.98 A
KCS402 co3 55 68.54 i §
co4 56 69.48 Y
CO5 56 69.29 Y
B CO Targets @ CO Attainment
68.98 68.54 69.48 69.29

co4 . cos

Q9

Dr. Somesh

. u

Prof, & Head, CSE - ;
Moradabag Institute of Te

r

iioradabad-244001 Fhnology



Closure of Quality Loop

co Action proposed to bridge the
Course | CO | co Attainment gap where targets are not Modification of targets where
Code Targets | Gap achieved Achieved
Cco1 55 -10.54 Target will increased to 57%
Co2 55 -13.98 Target will increased to 57%
KCcs402 | CO3 55 -13.54 Target will increased to 57%
Cco4 56 -13.48 Target will increased to 58%
CO5 56 -13.29 Target will increased to 58%

Jon

Dr. Somesh Kumar
Erof. & Head, CSE
Vioradabad Institute of Technol
Moradabad-244001 v
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