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DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING

COURSE INFORMATION SHEET

Programme: Computer Science and Engineering
Degree: BE

Course: Automata Theory and Computability
Course Code: 180554

Semester: v

Course Type: Core

Regulation: VTU 2018 CBCS Scheme

Credits: 04

Lecture Hours / Week: 03

Total Number of Lecture Hours: 40

Corresponding Lab Course(If any): |-

Corresponding Lab Course Code: |- _

Course AreaMomain: Theoretical Computer Science

PO Mapped: POL, FOS

PSO Mapped: PSO1, PSO2
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DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING
COURSE CONTENT:

Module

Dretails

CO
Mapped

Why study the Theowry of Computation, Languages and
Strings: Strings, Languages. A Language Hierarchy, Computation,
Finite State Machines (FSM): Deterministic FSM, Regular
languages, Designing FSM, Mondeterministic FSMs, From FSMs
to Operational Systems, Simulators for FSMs, Minimizing FSMs,
Canonical form of Regular languages, Finite State Transducers,
Bidirectional Transducers.

Textbook 1: Ch 1,2, 3,4, 5.1 to 5.10

Col

Regular Expressions (RE): what is a RE?, Kleene™s theorem,
Applications of REs, Manipulating and Simplifying REs. Regular
Grammars: Definition, Regular Gramunars and  Regular
languages. Regular Languages {RL) and Non-regular
Languages: How many RLs, To show that a language is regular,
Closure properties of RLs, to show some languages are not RLs.
Textbook 1: Ch 6, 7, 8: 6.1 to 6.4, 7.1, 7.2, 8.1 to 8.4

L1, L3,
L3

Co2

Context-Free Grammars(CFG): Introduction to Rewrite
Systems and Grammars, CFGs and languages, designing CFGs,
simplifying CFGs, proving that a Grammar is comrect, Derivation
and Parse trees, Ambiguity, Normal Forms. Pushdown Automata
(PDA): Definition of non-deterministic PDA, Deterministic and
Non-determimuistic PDAs, Nondeterminism and Halting, alternative
equivalent definitions of a PDA, alternatives that are not
equivalent to PDA.

Texthook 1: Ch 11, 12: 11.1 to 11.8, 12,1, 12.2, 12,4, 12.5, 12.6

L1, L2,

o3

Algorithms and Decision Procedures for CFLs: Decidable
questions, Un-decidable questions. Turing Machine: Turing
machine model, Representation, Language acceptability by TM,
design of TM, Techniques for TM construction. Variants of Turing
Machines (TM), The model of Lincar Bounded automata,
Texthook 1: Ch 14: 14.1, 14.2, Textbook 2: Ch 9.1 to 9.8

L1,L2,
L3

CoO4

Decidability: Definition of an algorithm, decidability, decidable
languages, Undecidable languages, halting problem of TM, Post
correspondence problem. Complexity: Growth rate of functions,
the classes of P and NP, Quanum Computation: quantum
computers, ChurchTuring thesiz, Applications: G.1 Defining
syniax of programming language, Appendix J: Security

L1, L2,
L3
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Textbook 2I: 10.1 to 10.7, 121, 12.2, 12.8, 11.8.1, 12.8.2
Texthook 1: Appendix: G.1{only), J.1 & J.2

TEXT BOOKS & REFERENCE BOOKS:
T/R BOOK TITLE f AUTHORS / PUBLICATION

Tl | Elaine Rich, Automata, Computability and Complexity, 1st Edition, Pearson
education, 2012/2013

12| K LP Mishra, N Chandrasekaran , 3rd Edition, Theory of Computer Science, Ph, 2012.

Rl | John E Hoperoft, Rajeev Motwani, Jeffery D Ullman, Introduction to AutomataTheory,
Languages, and Computation, 3rd Edition, Pearson Education, 2013

R2 | Michael Sipser : Introduction to the Theory of Computation, 3rd edition, Cengage
learning, 2013

T- Text Book. R-Reference Book

WEB REFERENCES:

W WEE ADDRESS

W1 | hitps:{/www.studocu.com/in/document/sir-mokshagundam-visvesvaraya-institute-of-tech
nn]ngy!autumum-thmry-nf-cmnpuiaﬁnmgWI 1671263

Wi | https:fiwww.slideshare.net/appasamiles6503-theory-of-computation-book-notes

W3 | https:ifnptel.ac.in‘courses/ 106104028
W- Website

COURSE DESCRIPTION:

The Automata theory and Computability generally known as Theory of Computer Science and
Theory of Computation. This course introduces the student to understand the different types
language classes and design methods for developing any models this course also presents concepls
of problem solving technigue through various technique and also helps in designing some
compilerany network and security protocols.
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COURSE
X DE ON Modul
COURSE NAME CODE ) SCRIPTI odule
Digital Electronics 18C833 | flip-flops and synchronous sequential state | 4.5
machines
Discrete Mathematical 18C536 | Relations and functions,Graphs and Trees 4.5
structure

COURSE OBJECTIVES: This course will enable students to:
51 N, DESCRIPTION

1 Introduce core concepts in Automata and Theary of Computation

2 Identify different Formal language Classes and their Relationships

3 Design Grammars and Recognizers fordifferent formal languages

4 Prove or disprove theorems in automata theory using their properties

-1 Determine the decidability and intractability of Computational problems

COURSE OUTCOMES (COs): After siudying this course, students will be able to:

PO FSO

co COURSE OUTCOME
" i S MAPPING | MAPPING

CO1 | Apply the skills of Theory of computation to
design & simulate Finite State machine for a given PO1 P301

tegular languages

CO2 | Apply the properties of Regular Languages to

design regular expressions and regular grammar, POI1 PS0O1,PS0O2

CO3 | Utilize the skill of CFG 1o Design and Construct

CFG and PDA for Context free Languages. i e

CO4 | Acquire the skill on types formal model of
decidable problems to design and develop a
computing model for context sensitive and
semi-decidable languages

rO1 PS0O1,PS02

: I-IIHII
Prindipal
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CO5 |Acquire the skills of computing machine Lo
elassify a problem with respect to different models POl P501
of computation

COURSE ARTICULATION MATRIX:

Program
Course Program Outcomes (POs) preciiic
Cutcomes Dutcomes
(COs) (PS04
1 2 3 4 5 [ 7 ] 9 10 11 12 1 2
col 3 | = | m sl | = L] & L] & )] 5] % b
CoO2 2 - | - - | = - - - -1 - - - 2 |2
C03 2 “-l-1=181-1=-]-1=-1=]|=]-= 2 1
co4 ¥l S5ile slwld = ol = ol ool ot & Jom
Cos 2 - -]=12)-1-1-1-1-01-]1-1|2 |as
Course Outcome addresses program outcome: | - Laghtly, 2— Moderately, 3 - Highly

GAPS IN THE SYLLABUS - TO MEET INDUSTRY / PROFESSION
REQUIREMENTS:

Resource Mo, of
> g .. h tE‘—M -

1. Nof Gap Action taken] 0| porsen with| students | T ie Rnee o)

Year . ; FPOs, PSOs

designation| present

1 - - - - - -

FROPOSED ACTIONS: TOPICE BEYORD SYLLABUS / ASSEGNMENT /INDUSTRY VISIT /GUEST LECTURER | NFTEL ETC

TOPICS BEYOND SYLLABUS / ADVANCED TOPICS / DESIGN;
SL. No. Topics co PO PSO METHODOLOGY

1 _ A 3 % ;

2 2 = 2 : -

Method may be: Theory subjects, Quizzes, Mini Project Wark, Lab practices, Seminars assignments, Participation in
various conforences, Industrinl Visits, workshops and technical Talk.

nr'.m;'i;‘f;!
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DELIVERY / INSTRUCTIONAL METHODOLOGIES:

v CHALK & TALK

[ LCD / SMART BOARDS

v ASSIGNMENTS

DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING

v WER RESOURCES

] SEMINARS

[l OTHERS

ASSESSMENT METHODOLOGIES — DIRECT:
CONTIMUOUS INTEENAL EVALUATION (CIE)
SEMESTER END EXAMINATION (SEE)

ASSESSMENT METHODOLOGIES - INDIRECT:
COURSE EXIT FEEDBACK

OVERALL CO ATTAINMENT LEVEL:

ASSESSMENT TOOL

Co1

Co2

Direct Attamment Level

5

CO5

L]

Indirect Attainment Level

D

&

Owverall Attainment Level

o]

mtﬁ{ﬂﬁ

]

A D

Average CO Attainment Level

=]
]
e
)

Direct Avtainment Levels (40% of CLE+ 6% of SEE)
Overall Attainment Level = (80%% of Direct Attsinment Level 4 20% of In-Direct Level)

PO- PSO ATTAINMENT THROUGH COs (OVERALL ATTAINMENT

METHOD):
PO- P30 Attainment Through CO's (OVERALL Attainment Method)
‘;:::i‘ “é“‘uz' rOl [PO2 |POZ PO4 L{)s L{:-s Lm Lm Lm POID Imu Lmz Lsm Lsm
CB04& 120554 2 1 £ |15
COURSE RESULTS:
NO. OF STUDENTS
- s|la|B|c|p| e | p |PASS| p
ATTENDED | PASSED ABSENT 0
58 54 oo 251181 16] B | 4 =10 [gne59
No. of FCD (3+A+B) = 1F
No. of FC (C) = g
No. of SC (D + E) = 19
PI={S*10 + &A%0 + B*§ + 4T + D6+ E*4 + F*1) (10 * total number of Hudenis attended)
Course Instructor H of artmen =
S O - Mhcuss
— NOD.= neering

1 .'I
\4
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Justification for CO — PO, PSO Mapping

Course Title: Automata Theory and Computability Course Code: 18CS54
Semester: W HoursWeek: 3:2:0
Scheme: 18 Scheme Academic Year: 2022 -2023 Total Lecture Hours: 40
Course Outcome POPS0 Correlation Justification
MAPPED
CO1 | Apply the skill of POl 2 €01 is mapped to PO1{Engineering
Eﬂﬁ i :Jf knowledge) This course outcome
Jiinn 0
design & simulate i e
Finite State Machine
for & given regular mathematics (Discrete Mathematics)
languages and engineering skills to design and

simulate computation models (Finite
State Machines) for  solving
= computational problems. For further
assessment analysis  tests, the
application of mathematics and
engineering principles are required
to solve problems as per POL. Hence,
the correlation between CO-PO is
strong.

PS0O1 2 C01 is mapped to PS0O1{Fundamental
Knowledge) - This course outcome
reflects the measurement of
fundamental science and
mathematics {Discrete Mathematies)
and engineering skills to design and
simulate computation models [Finite
State  Machines) for solving
computational problems. Hence the
correlation between CO - PSO is
moderate,

-

1
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] DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING

CO2 | Apply the properties PO1 2 CO2 is mapped to PO1(Engineering
of Hegul.?r Languages knowledge) - This course outcome
to  design mﬁ‘ﬂﬂ; reflects  the measurement of
ng:ls‘;lr];smmar il knowledge of  science and

mathematics (Discrete Mathematics)
and engineering fundamentals to
design computation models (Regular
Expressions and Regular Grammar)
for solving computational problems.
Further assessment and analysis
- tests require the application of
mathematics and  engineering
principles to solve problems as per
P01, Hence, the correlation between
CO-PO is strong

PEOI 2 CO02 is mapped to PS0O1{Fundamental
Knowledge) - This course outcome
reflects  the measurement of
fundamental science and
mathematics (Discrete Mathematics)
and engineering skills to design and
simulate computation models (Finite
State  Machines) for solving
computational problems. Hence the
correlation between CO - P50 Is
moderate

P02 2 C02 is mapped to PSOZ(Engineering
Applications] - This course outcome
reflects the measurement
engineering  skills to  design
computation models  [Regular
EXpressions) for solving
computational problems. Hence the

Y &

Y

ll |
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DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING

correlation between CO - P50 is
maoderate

Utilize skill of CFG to
Design and
Construct CFG and
PDA for Context Free
Languages

POI1

CO3 is mapped to PO1[Engineering
knowledge) - This course outcome
reflects the  measurement of
knowledge of  science  and
mathematics [Discrete Mathematics)
and engineering fundamentals to
design computation models (Context
Free Grammar and Push-Down
Automata) for solving computational
problems. Further assessment and
analysis tests require the application
of mathematics and engineering
principles to solve problems as per
PO1. Hence, the correlation between
CO-PO is strong

P05

+I—'

CO3 is also mapped to POS[Modern
tool usage) - This course outcome
reflects the measurement of
knowledge of mathematics and logics
(Discrete Mathematics), and
engineering tools (Lex and Yaac) to
understand computation models
(Compiler Phases] for solving
specific needs. Hence, the correlation
between CO-PO is low

P501

C03 is mapped to PSO1{Fundamental
Knowledge) - This course outcome
reflects  the measurement of
fundamental stience and
mathematics [Discrete Mathematics)
and engineering skills to design and
simulate  computation  models

\* /

Frinii:h';'
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="

(Context Free Grammar and
Fush-Down Automata) for solving
computational problems. Hence the
correlation between CO - PSO s
moderate.

PSO2 1 C03 is mapped to PSO2(Engineering
Applications) - This course outcome
reflects the measurement
engineering  skills to  design
computation models [part of
compilers) for solving computational
problems. Hence the correlation

between CO - PSO is low.
Acquire the skill on P01 2 CO4 is mapped to PO1(Engineering
types formal model of knowledge) - This course outcome
:ﬁ;ﬂ:h;g::i?;t: reflects  the measurement of
cumﬁuﬁng madal if]nr' knowledge of  science  and
Cotitext. Sensitios atd mathematics (Discrete Mathematics)
Semi-Decidahle and engineering fundamentals to
Language design computation models (Turing

Machines) for solving computational
problems. Further assessment and
analysis tests require the application
of mathematics and engineering
principles to solve problems as per
P, Hence, the correlation between
. CO-FO is strong

PS01 2 CO4 is mapped to PSO1{Fundamental
Knowledge) - This course cutcome
reflects the measurement of
fundamental sclence and
mathematics (Discrete Mathematics)
and engineering skills to design and
simulate  computaton — models
(Turing Machine) for solving

[
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DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING

computational problems. Hence the
correlation between CO - P50 is
moderate

COS5 | Apply technigues for PO

controlling the
consequences of
concurrent data access
and database recovery.

CO5 is mapped to PO1 (Engineering
knowledge) moderately as the CO
reflects the measurement of
knowledge of mathematics and
engineering principles to solve Post
Correspondence Problems  and
decide whether a problem fs solvable
or not.

PS01

C05 is mapped to PSO1{Fundamental
Knowledge) - This course outcome
reflects the measurement of
fundamental sclence and
mathematics (Discrete Mathematics)
and engineering skills to classify the
computation models (Decidable and
Undecidable Problems) for solving
computational problems. Hence the
correlation between CO - PSSO is
moderate

Correlation: 3 HIGH, 2 MODERATE, 1 LOW

'liﬁ.umiﬁ.kl |

Course Instructor

Domain Co-Ordinator Head of Department

H.0.D. - Computer Science & Engineering

AJLINSTITUTE OF ENGIMEERING AND TECHROLOGY

Mangalura - 575 008, D.K., Karnataka

)
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COURSE DELIVERY PLAN
Course Title: Automata Theory And Computability Course Code: 18C554
Semester: V Hours'Week: 4
Scheme: 18 Scheme Academic year; 2021 -2022 Total Lecture Hours; 40
Hours Topics Mode Reference
1 Et:inE and languages Chalk & Talk
2 Language Hierarchy Chalk & Talk
3 Computation, Finite state machine Chalk & Talk
4 Deterministic Finite state machine,regular Chalk & Talk
Languages,Designing DFSM Tl
5 Deterministie Finite state machine,regular Chalk & Talk
Languages, Designing DFSM
(4] Mon-Deterministic Finite machine RL's, Designing Chalk & Talk
DFSM.
7 Minimizing FSMs Chalk & Talk
8 Canonical form of RL Finite state Chalk & Talk

1 What is RE? Kleene’s theorem Chalk & Talk
2 Applications of REs,Manipulating and simplifying REs | Chalk & Talk
3 Regular grammars:Definition Regular grammars and Chalk & Talk
REEH]HI’ languages.
4 Regular grammars:Definition, Regular grammars and Chalk & Talk
Regular languages. Tl

5 Regular Languages{RL) and Nonregular Languages:how | Chalk & Talk
many RL's,To show that a language is regular.
fi Regular Languages(RL) and Hunrcg&Er-Languages:huw Chalk & Talk
many BL's,To show that a Ismﬂe is reE;uIa:_
7 Closure properties of Regular Languages. Chalk & Talk

Systems and Grammars,CFG’s and languages.

2 Designing CFGs Chalk & Talk

3 | Designing CFGs Chalk & Talk

4 | Designing CFGs- Chalk & Fal | T1& T2
1 Frlrlr?'l"p al

A.J Institute of Engineering & Technalogy
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AJIET DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING

5 Simplifying CFGs, proving that a Grammar is correct, | Chalk & Talk
Derivation and Parse trees
] ﬁmhguﬂ:,r Chalk & Talk
7 Normal Forms, Pushdown Auntomata(PDA):Definition of Chalk & Talk
non-deterministic PDA, Deterministic and
Mon-Deterministic PDA’s

) Non-Deterministic and halting alternative equivalent Chalk & Talk
definitions of PDA, alternative that are not equivalent
tuPDA..

~ MODULE-4

N

1 Context Free and Non-context free languages: where do | Chalk & Talk
the CFL fits.

2 showing a language is context-free,pumping theorem for Chalk & Talk
CFL

3 Algorithms and decision procedures for CFLs:Decidable | Chalk & Talk Tl
questions,Undecidable questions.
4 | Turing Machines:Turing Machine Chalk & Talk
model,Representation, languages acceptability by TM.
5 Types of Techniques for TM constructions and variants Chalk & Talk

of T™M
6 Design of TM ,Techniques of TM construction Chalk & Talk
7 Design of TM ,Technigques of TM construction Chalk & Talk

8 Design of TM ,Techniques of TM construction Chalk & Talk

ac e e e R L Ty

1 Variants of ™, the model of Lm:.ar Baunded autumata Chalk & Talk
2 Decidability:definition of an algorithm, decidability Chalk & Talk
3 Decidable languages: Undecidable languages Chalk & Talk
4 halting problem of TM, post correspondence problem. Chalk & Talk
5 | Complexity:Growth rate of functions Chalk & Talk T2
b The classes of P and NP Chalk & Talk
7 Quantum computation: quantum computers,quantum Chalk & Talk
computers
8 Church-Turing thesis Chalk & Talk

r r&ﬂpja'r

A.J, Institute of Engingering & Technolagy
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TEXT, REFERENCE & ADDITIONAL REFERENCE BOOKS:

BOOK TITLE f AUTHORS / PUBLICATION

Elaine Rich, Automata, Computability and Complexity, 1st Edition, Pearson
Lo education,2012/2013
K L P Mishra, N Chandrasekaran |, 3rd Edition, Theory of Computer Science, Phl,
T=2.
2012,
T- TextBoaok,
WEB REFERENCE:

WEB ADDRESS
Wi https/fwww studocu. com/in/document/sir-mokshagundam-visvesvaraya-institute-of-t
) echnology/automata-theory-of-computation/atc/1 1671263

wz, | bitpsy/www.slideshare.net/appasami/cs6503-theory-of-computation-book-notes
W- Website
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Domain Co-Ordinator Heaad of Department
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Time Table
Academic Year: 2022 -2023 (ODD SEM)

Course Title: Automata Theory and Computability Course Code: 18CS54
Semester: WV HoursWeelk: 4
Scheme: 18 Scheme Total Lecture Hours: 40
Tirne 00 A DE5AM 1010 AM 12.05 Pyl 208 P 05 PM 400 Pivi
T T TO TO O Ty T
Day 055 AM 1050 AM 12:05 AM 1 PRI L 158 PM 400 PM 4:55 PM
MONDAY ATC 5
TUESDAY ATC =
WEDNESDAY g ATC
THURSDAY ATC E
= A
FRIDAY K
SATURDAY
Time=Table Co-Ordinator Head ﬂfDﬁmeEﬂ[

H.0.0. - Computer Science b Cigmeeriiny
AJINSTITUTE OF ENGINEERING AND TECHRULOGY
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ASSIGNMENT-1

Academic Year: 2022 -2023 (ODD SEM)

Course Title:Automata Theory and Computability Course Code: 18C554
Semester: V Scheme: 18 Scheme
Marks: 10 Date of Submission: EE.El 111I. L
Answer the following questions: Marks | CO
1 | Design DFA for the following languages: 04 | G
a)strings starting with ‘ab’ over input alphabets ¥ = {a, b
blset of all strings starting with ‘as’ or ‘bb’ over input alphabets Y={ahb
cizset of all strings with three consecutive 0's over input alphabets
L={0.1}
d)strings with an even number of 0's followed by single | input alphabets
=0, 1}
2. | Minimize the following DFA. 02 | Ccol
] b

—ql ql q2
Al [ F Wl | [
| .'Iql’]i'l.i’.'slk"!_'.‘F" i
ot g eoerquregen
g3 l ql | g4
“n4 ql q2

3. | Consider the following NFA with s-moves,construct an equivalent DFA, 02 | Q01

pri*r?!fnﬂ‘ 0
i T quTﬂEhﬁ':lﬂ i
tute of Enainesning
A, Instl Mangaiuly 575006
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4. | Consider the following NFA and construct an equivalent DFA 0z | CO1

&

Course Instructor

bitm=s s svela srenidnrimen A e 0 winPRAARTTFeRndl TrYRusDenRFnciodil

U
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Head of Department
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ASSIGNMENT-1 SOLUTION

Academic Year: 2022 -2023 (ODD SENM)

Course Title: Automata Theory and Computability Course Code; [BCS54

Semester; V Scheme: 18 Scheme
* | all = AW

4 d) g{ﬁncﬂ ch:;mhnr_] it abh v ui}ahub& S={a,ky AN

—»Q;? CENC i
i , ucu.b

B sbuig maﬂmg mm‘fd or by outh toput alphabet 5 ={o,b}

A.J, Institute of Engineering & Technology
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9. MenkrolEe 4k -%Jilemﬁi PR M,
5| o |b
9. | W™ ‘| %>
G | % 43
G | T G2
43 | g, | ™
Rl 9 | F

G, { P hsisy G 1%

83,8 =% §(Uob) = G % 9,5%
§(F,0) =%, §(9:,b) =93

§(%0®) < 9 §(90,°) =9, - Go=s
g[q?"}u) = 4 5{‘393'”} =01
S(G0) = gy $(9e,b) =9, 0¥
§(%3,0) - g, (931 = 9y

{\%51%11431 'iqf!& '{%%
E(%0,0) = % §(%0,8) =9 © G0#9,
§ (910 9, § (F1yb) =93
St® <% k=P g g
§(9,9) 7 %, §(320) =%

{ EF'E;':I*;L 1917 {“F’.:]I %44

Princhoal
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% ;{,@numﬁﬂ? £ NFA Jpy DFA LM
/,,@ slol +]e

o @ 92
':I.g ¢ d’ '? q‘ﬂ?qil‘ =
g | a3 | ¢ |4 %y

E-CUSE (o) = '{ Yo, %192} 5% (P 9a, { 98

e-chose () = {9 i 195}

EchosE (92) = §9a} G““\ ? ? { Ga)

E-tosg (93) = 4 §al
E-CROSE (94) = § 4%
) ( {9,3,0F 0) = E-C(AOSE (90,0} 31,08 U 1 32,04 )
= &3 ( pugsup)
= B-ChoE (93) = 9]
e-CLase (Fo03, 1% s 1%1H)
e-toie (gofdui
= E-CLOSE(§3) = 7 s}
JD(F?Q&I) = B-GOSE ((G3,1)
= e osE (94) = T94Y :
Eﬂ(‘f%;ﬂ}) - E;;KMJE (93,0) 1 G P x,_l,f”
:

59 (__ ﬁr"l',ln\,] = g-CLDd 5 ({h-rﬂ,}

= E-(KOSE (§) © 4 @

Sp(9s,)) = E-(OSE (Fay1)
. = ¢

1;1} (?{ Tﬂp%‘ﬂfﬁ: f_)

.IIII..-

|
F-r}n[/b:\ﬁlit
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4. Londicdets g {pﬂi{%w!-"t? ara & conuet an egufvalnt DEAY

(e}
b oL Sla | b
ek Gf
o A% (%% | H
L b oz | %
9. { ¢ e
Jﬂ 9a | 9.

Ga
Sp(f90akb) = Su( 190,10
- B85 U Su (G040
= QU =-E'ﬂ|”'i
So (€ 30%138,5) = Su ({83310
= é\k[%ﬂrbﬁuﬁﬂ [':I.-ul':.l:]-uaﬂ'[':iuh‘.}
= 4,u8,U%y = .F.:hq._,la

Sp(19,93,8) = S ( {390
= Sl 9e0) USH9,0)
ke qﬂq'luq’? :fr%fl'.l?'z}'
$p = ({900 3,0) = S (§%Y,0)
| - &l do0) U 90008k (928)
= %WIU%LW:' = et Ao

So€ f9as4,a)= S 42k
= &wi, )0 $el9a,0)
D2 0% = Ja

So (£ 9.,1,0) = Sn( FamY,0)
= (Gualu (Gayci)

S5 Gi9a)0) = & (%90 )

- Sl sy b (s

4,0 %2 = {907

41 {{q,,%ﬁ,b} = {314k L Sl gesh)

=

G105 = { %]
So [ 9 h) = Sl 9a,1) = 93

':hlij¢- = g5
ﬁt}{_{q'ﬁgmrj = S [Ga,0)

So(%2,0) = Sl Gma) = 42

Sty (9190 = BulGn)= 92
3'5' [qu'lb}i 1'551'«{ quhl}: : I

G-
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ASSI -
Academic Year: 2022 -2023 (ODD SEM)

Course Title:Automata Theory and Computability Course Code; 180554

Semester: V Lcheme: 18 Schems

Marks: 10 Date of Submission: 111222
Answer the following questions: Marks | CO
| | Write the Regular Expression for the following (g 02

ajL={w | w -starting with a but not having consecutive b's on {ab}}
bithe set of all strings over the alphabet {a, b} in which two a’s do not
comg togethcr,

¢representing string of a’s and b's with alternate a's and b's or no

twio consecutive letters are same

d}Obtain a Regular Expression representing a siring of a°s and b°s such
that the ninth symbol from fight is 2" and tenth symbol from dght is “b°

2 Prove the given languages are not regular 04 02
all={ww® [we [0+1)*)
b)L={n{w) < n(w)}

3. Convert the following automata into regular expression using state 0z Co2

elimination technigue.

Course Instructor / , Head of Department
oS v MSTITUTE 6F B0
o Mengalury-57

i
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" -ERING AHO TECHNOLOGY
#0l6, DK, Kenataks
Frincipal
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- 10N
Academic Year: 2022 -2023 (ODD SEM)

Course Title: Automata Theory and Computability Course Code; 18CS554
Semester: V Scheme: 18 Scheme

1 @ L- 5{ K|k - Shieng ik o boutb mot !i'w-:tumﬁ consttotiwe  A%4-4
pi on jabj _
fy 2 { o, ab, 0ba, aboo - - - 1

pe o a(ba*)’

by “Thu stl L\J‘ il -..!"E'ﬁi'r!?; BV {1.'21';h|15‘.r_i- -{I:J,E:Tj i ki G oS
pok o 'h}t‘ﬁf-F'LU’l
i .
L = {a, b, babb, babab - i
(b4e) (ab* ¥

c) Reprasuting Jaungs p{ a's £ BS euibh attanole oS § b3S, OT
no consetflwe leftas oke SOWLL
ls= § ob, bab, aba, ba . bj

(bt &) (ah)* (are) + (a+t) (ba)* (bte)

d) E'Lﬂ,mﬁ's “’};. s g‘b'g wuch Hhat gfth a-ﬁlaﬂlf]‘:'l[ lkmﬂ thzflrhlf 5 A

cmc-ll ey !.ELTl"-ﬂ'F'}D II v%mm ﬁ-’u‘?lhlf ¥5: . !t/;
: > Principal
‘::L’,H'b.} ha fﬂfh:ﬁ A.J. Institute of Engingering & Technaiouy

Mangaiuiy- 575008



A Unltof Laxml Memorial Education Trust o
[Approved by AICTE. New Delhl Alfillated 1o Visvesvarays Technologhal Unidweralty, Belpad)

@ AJ INSTITUTE OF ENGINEERING & TECHNOLOGY

ﬁ. " %H-66, Kntlara Chowld, Masgalure, Karnataks 575006
DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING

'z Paove Hhe geon lun?uc{?w cue ol pm?wfm_ X% =4
D b= HUE[ ko € l[“mr]*"?

-:E_EE__]. : ]E\AFL LA JE?U.I’EM & o b Hu neb ﬂ£ dlafes 10 FEM
donsehts  Hhe &tﬁl_m? L3 = haoR

ﬁ]’EEQ‘ Suee [NI=H, JO A COD djﬂifﬁ" Ko fndo 2 0 oftitb
: it Ia.?[{:gn { Iylro.

W= JL,‘_tJG--.DE---DJh..__’l
slop I
thatbt ¢ geps LJLEK ?ﬂ areetd Hrod aufz s et v £
1 ?-0, mwmﬁ? Y clows mot appas § <o ok of 1% amf Lef-
9{, W Lt b fess Hiow ognps ,_.g‘ 1% on He PMS
E{Tﬂé’ﬂ.ﬂj‘,ﬁ L @ Mot ..Ew;u,rax,:,

g) b= { mrL )Y wefa byt
shp dd 4w M}}d{f’m‘ §n At ‘H-u 16f cﬁ’ Jlafe i £
pondicls W dtneag K - a"éb’ € L
cﬁlt;D?' flofe fhot [wl= 20-10 § o, ax con aplit X info Yz
quth ok I“Iﬁﬁlfﬂ ol 815 ofhobl)

Ll ol a1 L B 0K = 3
. ' “‘5’ \L ‘1/ printpal
. 2 (Lj {ifu. Institute ot Engingering & Technology
Mangalure- 37 5008



Ag AJ INSTITUTE OF ENGINEERING & TECHNOLOGY

s Y A Unlt of Laxmi Memorlal Hﬂllhl'l'rlﬂ'
faw CAppraved by AICTE, New Dielhi, Aflkted to Visvesrarays Technologhal Usivenlty, Belgavi)
M] T NH-66, Kottars Chowlkd, Mangalurn, Karastaks 575004

DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING

whue [A=0-1 §1yl=k & 50 ot gl =l t1yl
= =14k SO
o Suliafy thix conclibtoin fhe vatue] k5 whoutdl b Lo
Mo OF ::'L?rﬁfr.'[l' fo 1

#—E—jﬁg u&ﬂﬂﬂg«f{ﬂ? -'fE' ﬁtmfﬂ-ﬁ? ffmmﬂ wyrz I[:.-'f.-. ;él/‘ P {:':.. .'r,.-z s =

ﬂfﬁiir‘g‘ég)r 5"?"5 é: ‘{J éﬁlﬂ JIn-' = 'EIJ f;-";l— =
fle K Pi ML choofe &0 .

C]n_l bﬂdh & dey =D Cﬁﬂ_ibnpﬁe L, (mﬂmﬁz ))

Jo , Hu et né a's § bi om SO, cechicly uin  coniZechutoon,

jo the CrUMPIIDD - Fhott e noh of ofs il ke Les bar

5
Mok c;j o _ "
Hhr i.-_']'r‘.'?f_l'-_"r.lal L s ot \}h’;?f .

%, conuat Jﬁmmw} atfomala in pE uing o /o ezt
yrwhod. 2w

Prine 1

A.J. Institute of Engingering % Technalagy
l thangalur - 573 #06



AJ INSTITUTE OF ENGINEERING & TECHNOLOGY

.%_1 A Unit of Laxml Memarial Education Trust
bg = (Appeaved by AICTL Sew Delhd, AfMated to Vivewvataps Technologhial Univeniay, Belgard)
NH-66, Kettara Chowkd, Mangahiry, Karoataks 575006

AIET 1 EPARTMENT OF COMPUTER SCIENCE AND ENGINEERING

qﬂE o Remoe auniachoble Aol .

' ; bl tfr Bl Yeamouin
Jn fha Guun FIM, 91 s ansecicheble Wl t:iﬂ E’?

Sk G, Hu FiM pild be!

-ﬁﬁ_;@ir_“)@% ’

dhp2 2 g pE v%}m e FIM 45 -

= 04170 *
/

4 iy

C Cl
ourse Instructor ho Head of Departmentaring

A WSTITUTE OF ENCINEERMG AND TECANOLDE
N Mangalaru - 575008, DX, Karnataka

princisal -

A.J. Institute of Engineering l. Tech
Mmlgmulu-ﬁ?& G0

inelagy



AJ INSTITUTE OF ENGINEERING & TECHNOLOGY

. 4 A Unlt of Laxml Memorial Education 'l'nuq

o [ Approved by AICTE, Mew Defhil, AfTlated b ¥isvewniaya Technological Univeralay, Belgavl)
‘Ef‘"E",'r' NH-66, Knttara Chewkd, Mangalura, Karnataka 575008

DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING

ASSIGNMENT-3
Academic Year: 2022 <2023 (ODD SEM)

Course Title: Automata Theory and Computability Course Code: 18C554

Semester: 'V Scheme: 18 Scheme

Miarks: 10 Date of Submission:T/01/2023

_Answer the following questions: Marks [ CO |
I | What is context free grammar?Construct CFG for the following 03 Co3

lanpusges 1. L= [a"ww™™ w€{ab)}* }
i, L=[xy | x € (a+b)* v € (ab or ba).
iil. L={a’blc"; i=j+k, j k=0}

L= {0"1" n=1}

2. | For the given Context free grammar. Write lefi-most derivation, right-mostf 03 C03
derivation and parse tree,
E—I|E+E|E*E|(E)
I—a|bc|d

string = (a+h)*c*d*

3. | For the given grammar find the following: M | CO3
Eliminating ungenerated productions
ii)Eliminating unreachable productions
iif)Eliminating &-production
iv)Eliminating Unit productions
E=AHR|AC

A=saAb |2

B=bhAls

C=bCa

D=AB

G M

Course Instructor Head of Department

H.0.D. - Compister Science & Tnginaefing
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Course Title: Automata Theory snd Computability Course Code: 15C554
Semester: V

Scheme: 1% Scheme
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ASSIGNMENT-4
Academic Year: 2022 -2023 (ODD SEM)
Course Title:Automata Theory and Computability Course Code: 1BCS34
Semester: V Scheme; 1§ Scheme
Marks: 10 Date of Submissioni7/01,/2023
Aﬂ.swer the following questions: Marks | CO
Define Turing Machines with its tuples. Design a Turing machine to 04 COd
accept the language L= {0" 1" | n>=1},Also give the sequence of ID's for
the irput 000111 with transition table
2. | Wnite brief note on the following: 06 | CO4
a)Multitape Th
biNon-Deterministic THW
¢)TM with storage head

G v < N
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\ T-4 SOLUTION
Academic Year: 2022 -2023 (ODD SEM)

Course Title: Automata Theory and Computability Course Code: 18C554
Semester: V Scheme: [8 Scheme

1.Define Turing Machines with their tuples. Design & Turing machine to accept the language
L= {{" 1" | n==1}.Also give the sequence of [D’s for the input 000111 with transition table
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Tiunsdoce, TD .
GO0l 11+ G100111 - %09;011 1 X009,4114 - X09,011

-
g
=
.I_

-

%0,00411 = g,xo04 11 = R900411 - X%q,0Y411

XXOG 11 = XX0YG 1L = XX0G.YYL = XXq04Y42
YRRoYY L= RXGOYYL = XXXUIYL - X xxYd,41
KRXYYG 1 = XX RY = XXX RYY - Xxxg,yyy

ARG XYY = KEX B YUY [~ XRX Yy — X KAYY Ls]

ORI G - XKXUHY 9B - XXKYYY 94 (clteplicd)

2.write a brief note on

a)Multi-tape Turing Machine

Multi-tape Turing Machines have many tapes, each with its own head. Each of the heads can
move independently of the others.

Initially, the first tape is consumed as input, and other tapes are kept blank.

Then the consecutive symbaols under its head are read by the machine, the symbols are printed
on each tape and its head is moved by the TM.

The expressive power of a multi-tape Turing computer is similar to that of a k-track Turing
machine. Single-tape Turing machines can be used to simulate multi-tape Turing machines.

A multitape TM has :

» 3 finite set () of states.

® an initial state go.

# o subset F of Q called the set of final states.

= g set P of tape symbols.

® a new symbol b, not in P called the blank symbol.
assume that Zc Tand b ¢ Z.)

|
Pf&;:r .
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Firita
cantmad

o i Y A R R

e I N 2
There are k tapes, each divided into cells. The first tape holds the input string w. Initially,
all the other tapes hold the blank symbaol.
Initially the head of the first tape (input tape) is at the lefl end of the input w. All the
other heads can be placed at any cell initially.
8 is a partial function from Q x Minto Q x [ x {L, R, 51%
A move depends on the current state and k tape symbaols under k tape heads.
In a typical move:
(1) M enters a new state.
(11} On each tape, a new symbol is written in the cell under the head.
(iii)  Each tape head moves to the left or right or remains stationary, The heads move
independently: some move to the left, some to the right and the remaining heads do not
move.

The initial ID has the initial state q,, the input string w in the first tape (input tape), empty

strings of b's in the remaining k - 1 tapes. An accepting ID has a final state, some strings in
each of the k tapes.
b)MNon-Deterministic TM:

Definition 9.5 A nondeterministic Turing machineg i% a 7-tuple (2, £, T, & g
B, F) where

1.
2
3. & & T is called the blank symbal

& 15 a finite nonempry set of states
I is o finite nonempry set of tape symbals

4. £ is a nonemply subset of I'. called the set of input symbals. We

S

Theorem:

Ti{MI)

Ul TR

assume that & & E.
gn i5 the initial scate
F < @ is the set of tinal states

- @15 a partial function from Q x T inte the power set of 0 x T =

{L. R}.
If M is a nondeterministic TM, there is a deterministic TM M1 such that Ti(M) =

Proof: 'Wu: copstruct M1 as a multitape TM. Each symbol in the input string leads to a
nhungg.dn ,lliJ, ﬁsﬂ ghould be able to reach all 1Ds and stop when an 1D containing a final

id i I'l"lbh{"i‘ . /
o

. A
- Frﬂuﬂl
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state is reached. So the first tape is used to store [Ds of M as a sequence and also the state
of M. These IDs are separated by the symbol *(included as a tape symbol). The current
ID is known by marking an x along with the ID-separator * (The symbol * marked with X
is a new tape symbol.)

All IDs to the left of the current one have been explored already and so can be ignored
subsequently. Note that the current ID is decided by the current input gymbol of w. The
below illustrates the deterministic TM M.

= 1. M1 examines the state and the
m?r}?ﬂ scanned symbol of the current

] ID, Using the knowledge of
/——/ 1 moves of M stored in the finite

et - control of M1, it checks whether
|/ By + 1B + 1By 10y - D+ D« . .. the state in the current ID is an
\ accepting state of
M. In this case M1 accepts and
Tape 2 stops simulating M.

2,If the state q say in the current ID xqay, is not an accepting state of M1 and &(q,
a) has k triples, M1 copies the ID xqay in the sccond tape and makes k copies of
this 1D at the end of the sequence of [Ds n tape 2.
3.M1 modifies these k [Ds in tape 2 according to the k choices given by &(q, a).
4. M1 returns to the marked current ID, erases the mark x and marks the next [D- separator * with x.
Then M1 goes back to step 1.

¢)TM with storage head
Suppose, we want 1o include the option that the head can continue to be in the same cell for

some input symbol. Then we define (q,a) as (q&#39;,,8). This means that the TM, on reading the
input symbal a, changes the state to q&#39; and writes ¥ in the current cell in place of a and
continues to remain in the same cell. In this model (q, a) =(q&#39;, y, D) where D=L, R or §.

Course Instructor ead of Department —
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| Answer the following questions: Marks | CO

1 | Explain the following with example: 06 CO5

a)Halting problem of TM

biPost correspondence problem
c)Growth rate of functions

2. | Explain Quantum Computations. 4 COS

B
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1.Explain the following with example
a)HALTING PROBLEM OFTM
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b) Post Correspondence problem:
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c)GROWTH RATE OF FUNCTIONS
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2.Explain Quanitum computation

AMJUANTUM COMPUTERS
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V SEMESTER B.E. DEGREE
I INTERNAL ASSESSMENT, NOV 2022
1RCS54 = AUTOMATA THEORY AND COMPUTABILITY
Durstion: 90 Mins Max Marks: 50

Note: Answer any three full questions, selecting at least ONE question from each part

PART-A Marks |CO |RBT
1a) | Explain the following with examples: 10 [CO1|L2
1)String  ii)Alphabets fii)symbols iv)language v)Kleene Closure
b) | (1)Design a DFSM to accept a string ‘a’s and “b's not :ndu:lg with 10 |COL1|L3
“abh™
(ii)Design a DFSM which accepts an odd number of 0's and an odd
number of 1's on £ ={0,1}.

OR
2a) | ()what are transducers? Explain Finite State transducers with 10 |CO1|L2
examples.
(ii)Difference between DFSM and NFSMY.
b} | (i) With a neat diagram, explain the hicrarchy of language classes in 10 |COL|L3

automata theory.
(1)Draw DFSM , which accepts a set of all binary strings over {0, 1},
which is divisible by “3°,

PART- B
3 a) | Define Non-Deterministic FSM and Design NFSM for Languape on E 10 |COL| L3
={ab}

(1)L={ww accepts all strings in which the third symbol from the right
end 15 always a}.

(if)L={w: w is made up of an optional ‘a’ followed by *aa’ followed by
zero or more b's}.

b) | Convert the following NDFSM to its equivalent DFSM and also write 10 (CO1| L3
a transition table for DFSM




4 a)

Construct a minimized DFSM for the following:

10 CO1| L3

b)

{jcompute the e-closure of each state
if)convert the antomata to DFA,

10 {CO1]L3

PART-C

(A)Define Regular expressions. Write the regular expression for the
following languages:

i) Representing strings of a's and b’s having odd length.

ii) To accept strings of a’s and b's such that the third gymbol from the
right is *a’ and fourth symbol from the right is b’

10 |CO2|L2

OR

()Show that regular languages are closed under union and
concatenation.

(i1)Obtain a RE for the language L={L= {a" b™ | m+n is even }
(iijL= {a" b™ | mz1.nz1,nmz3 is even }

10 |CO2|L2

(s

& 2
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Course Title AUTOMATA THEORY AND COM PUTABILITY
Course Code | BCSS4
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¥ SEMESTER B.E. DEGREE
II INTERNAL ASSESSMENT, DEC 2022
18C554 - AUTOMATA THEORY AND COMPUTABILITY
Duration: %0 Mins Max Marks: 50

Note: Answer any three full guestions, selecting at least ONE question from each part

PART-A Marks |CO |RBT

1a) | Build Regular Expression for the following FSM: 10 |CO2| L3

b) | Build an FSM that accepts the Iataguﬂgr:_drsﬁned by this regular 10 | CO2| L3
expression (at+b)*aalash)*.

OR

2 ) | Construct a grammar to accept the following language: 10 | CO2| L3
(HL={w Ins{w) mod 2=0 where w&{a,b}*}
(uL=fw: |w] mod 3=0, where we{ab1*}

b} | Construct a FSM from the following prammar: 10 (CO2(L3
S=aT
T=bT
T=a
T=aW
W=e
W=aT and obtain the equivalent RE. |
i _ PART-B
3 a) | i)Define Context Free grammar, Write the grammar for the fallowing 10 {CO1|L2

languages.a)L=fa'bick: f‘—‘j+'k,j Kk EU} h]L = {EI“I“: n 1_5'1}

b) | Consider the CFG with production: 3
S sy 10 ! COl|L3
T—F-T/F
F—}{E::gﬂ =, Wfincipal ;
write left-most derivation, right-most derivation and parse trés h ) -
|| string “0-((140)-0)". R B |

1

oay
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OR

4 a)

What is Ambiguous grammar?show the following grammar is
ambiguous,

115—ABDbA i) $=1Ct8 | iCtSeS | x,
A—aSbAAE C=y

B—hS/aBB/h

10

COl| L2

b]

Consider the grammiar;
S=AR | AC
A=aAb | e
B=bAle
C=bCa
D=AB
1)Eliminating vseless productions
il )Eliminating unreachable productions
ii)Eliminating e-production

10

COl1| L3

PART-C

show that the languages are closed under unlon.concatenation,star
closure, intersection and complement.

10

cO2| L2

QR

{i)State and prove the pumping lemma theorem.

(ii)Show that the given grammar are not regular: 2) L ={ a"b"| n == 0}

BIL ={ a"| n>= 0}

10

co2( L2
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Course Title AUTOMATA THEORY AND COMPUTARI LITY
Course Code 18C554
| Semester v I IA Test: | I
QNo | Level of questions (RBT) | Marks (Course Remarks
Outcome)
l.a L3 10 co2
L.b L3 10 Co2
2a L3 1] co2
2.b L3 10 CO2
3.8 L2 10 O3
3.b L3 10 Co3
4.a L2 10 CO3
4.b L3 1) 03
A 12 10 CO2
& L2 1] COz
Total: 100
i CHE ]'JI 101

rs¢ Instructor:

CO Total marks for each % of Marks Remarks
level/ Tatal Marks (—/1 0l
2 ] ()
3 40/ 100 40 N
REBTL Details:
Level (RBT) Total marks for each % of Marks Bemarks
levelTotal Marks (--/100)
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5 Language is closure under Union:
Let L1 and L2 be the regular language, then L= L1 U L2 is also regular,
Example: let L1 = {w £ {a,b} *: wis the siring containing aa } which is regular

and let L2 = {w € Jab} *: w is the string containing bb | which is also regular,
Then L=L1 U L2 is regularieL= { w € {a,b} *: w is the string that contains aabb} is
regular.

Language is closure under concatenation:
Let L1 and L2 be the regufar language, then L= L1 L1 is also regular.
Example: let L1 = {w € {a,b} *: w iy the string that accepts a } which is regular

and let L2 = {we{a b} *: wis the string that accepts b } which is also regular,
then L = L1 L2 is also regular, L= | w € {a,b} *: wis the string that ab} is regular.

Language is closure under Kleene star:
Let L] be the regular langusge, then L=L1* is also regular.
Example: let L1 = {w €4a,b] ®: w is the string that accepts a } which is regular.’

Then L =L1%* iz regulur. L= { w € {a,b} *: w i3 the string that accepts zero or
more occurrences of a}.

Language is closure under Complement;

e LetL] be the regular language then there exists a DFSM M1 that accepts it.
e Then DFSM M2 namely M1 with accepting and non- accepling states swapped.
s  L{M2)=—(L{MI)} because M2 rejects all strings that M1 accepts and accapts all

strings
that M1 rejects.

#  Example: let L1 = { w € {a.b} ® w is the string that starts with a}, which is
regular,then there exists L2 = {w € [ab] *: w is the string that does not starts
with a } which iz also regulse,

LZ=-L1.
Language is closure under |ntersection:

e Wenote that L(MIDIN L{M2)== (~{(M1) U =L{M2)).

- Since the regular languages are closed under Linion and Complement they are also
close

under intersection,
o Example:let L1 = {wE {a b} *: w is the siring starts with a } which is regular,
and let L2 = {w £{a.b} *: w is the string starts with b } which is also
reguler,

Then L=LINL2;L={¢} is regular. |

Prinzsipal
A . Institute of Enginearing A Tashasiiy
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6 (i) Theorem: : .
Let L be a regular language. Then there exists a constant ¢’ such that for every string w in 4M
L3
|w| = ¢

We can break w into three strings, w = xy&, such that —

e |y|=0or|y#£:

o |xy=e

& Forall k=, the siring xy*z is also in L.
Proof: The strategy used to prove that eertain language is not regular is shown below:
Step 1: assume that the language L is regular and n be the number of states of FA.
Step 2:select string w such that |wi= n and break it into substrings x,v.and z so that w=xyz
with the conditions:

e |y|=Doriyl#c

o [xy|=n

Step 3: find any k such that xy*z is notin L i.e, xy"z € L.
Steps to prove Language is not regular by contradiction method:
® At first, we have to assume that L is regular.
® S0, the pumping lernma should hold for L.
®»  Use the pumping lemma to obtain & contradiclion —
o Sclect w such that fw| 2 a
& Seleet y such that |y| = 1
o Select x such that [xy| = n
o Assign the remaining string to z.
o Select k such that the resulting string xy*z is not in L. M
(i) a) |L={a"b"|n>=0}Isnotregular
Stepl: Let L is Regular and n be the number of states in FA, consider the string w=a"h"
Stepl: since |wi=2n =n. s0 we can split w into xyz such that [xy| = n and [y{ >0

w=gaaanm n bhhbbb
L,'._Ji OIS
I ¥ z

Where [xj=n-1 and l¥|=1 sa that |xy[=lx|+]y|=n-1+1=n and |w|=n.

Step3: Choose a value Tor | such that xy'z 15 not in L.

If i=0, the string ¥ does not appear and so number of a’s will be less than number of b's.
S0, the string w does not n number of 8%s followed by n number of b’s.

Which is contradiction o the lwnguage is regular.

So L ={ ab"| n>=0} is not regular M
b) |L=fa"|n>=0}is not regular.

Step 1: Let L is regular and n be the number of states in FA

Step 2:Let w=a" .1t is clear that [wl=n. So we can split w into xyz such thatjxy| < nand |y|
= 0. As shown below!

w=a"=pl g* ¥

Pl

I F z

Where |x|=j and |y|<k=1 and so that |[sy|=xHyE-k =0

Step 3:according o pumping lenunn xy'ze L fro i=0,1,2.3....,

e, al (a¥) a™He L

S0 choose i=0, it means that o 2" L =a**e L

It is clear that n! >n!-k , now k=1, n! =a!-1 which iz not and iz contradiction
so L={a"|n>="0} is not regular,

princing
&), Institule of Engineering & Technology
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DEPARTMENT OF OMPUTER SCIENCE AND ENGINEERING
Fifth Semester BE-Internal Assessment-3, January 2023

AUTOMATA THEORY AND COMPUTABILITY

Duration: 1.30 hrs Max. Marks:50
Date:21,/01/2023 Time: 9:00 AM-10:30AM

Note: 1. Answer any three full questions, selecting at least ONE
question from each part.

Part A (20 MARKS) COs | Marks | RBT

1a. | Define PDA? Explain the concept of subroutine with appropriate [CO4 | 10 |L2

example.

1.b. | Design a Turing machine that accept the language 0°1" where |CO4| 10 |L3

n 21 and transition [D for the string "000111"
OR

2.4, | Define Multiple track and Multi Tape Turing Machine with Co4| 10 |LZ
example? Show that every language accepted by a mult tape TM
is accepted by standard TM with single tape.

2.b. | Design a Turing machine that accept the language 0"1°2" where [CO4 | 10 [L3
nzland transition ID for the string *001122"

Part B (20 MARKS)

3a. | Explain Halting Problem? show that halting problem of Turing [cO5 [ 10 [Lz
Machine is undecidable.

3.b. | Write a short on: (i)Decidable Languages cos 10 | L2
(ii}Recursively Enumerable languages
OR
4.a. | Explain Post Correspondence problem? Find PC-solution for the [ CO5 | 10 | L2
following:

1B C CA | ABC

Y: |CA |AB | A C

4.b | Write a short on:(i) Growth rate of functions co5| 10 |L2
(i) church-Turing Hypothesis
Part C (10 MARKS)

5 Convert the following grammar into CNE CO3| 10 |L3

S+aACa

A+Bja

B+Clc

prifciesl
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6 | Define Push Down Automata? Construct PDA for the following

grammars and also show the ID's for accepting and rejecting
CASES.

(1) L={n,(w)=n.(w), n 21, we {a, b}*}
[iL={ww* [we{a, b)*}

Co3

i | L3
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AJIET
DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING

ASSESSMENT: COGNITIVE LEVEL MAPPING
ACADEMIC YEAR: 2022-2023

Course Title AUTOMATA THEORY AND COMPUTABILITY
Course Code 18C554
Semester Vv | 1A Test: | 1
Q No Level of questions Marks | (Course outcome) Remarks
{(RET)
A 12 10 CO4
L3 10 Co4
A L2 10 Co4
2D L3 10 CO4
3.a [2 10 CO35
b L2 10 COs
da L2 10 COSs
4.b L2 L0 COs
Sa L3 10 co3
f.a L3 10 CO3
Total: 100

Name & Signature of Course Instructor Mﬁ_ﬂ; '\..."T,;]u'g ' HYU‘,ICIE!I’-/'L'ﬂ
CO Coverage Details: L

CoO Total marks for each % of Marks Remarks
level Total Marks {(—/100)
03 20 20%;
04 40 40%,
CO5 40 4%
RBTL Details:
Level (RBT) Total marks for each %o of Marks Remarks
level Total Marks (—/100)
L3 40 40%
L4 (] 60%
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Duration: 1.30 hrs
Date:21/01/2023

8] C

Lr

DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING

AUTOMATA THEORY AND COMPUTABILITY

Max.Marks: 30
Time: 9:00 AM-10:30A0

Fifth Semester BE-Internal Assessment-3, January 2023

Note: 1. Answer any three full quenti.n:a, ﬁg.'ieuti.ng at least ONE
guestion from each part
| Part A (20 MARKS) |
| 1a. | Define PDA? Explain the concept of suhruutine with appmprlate 10 Marks
example, '
| 1b. . | Desigha Turlng machine that accept the language ﬂﬂlﬂwhere n zl | 10Marks
' and transition ID for the string "000111" r
OR
‘24 | Define Multiple track and Multi Tape Turing Machine with. [ 10 Marks
example? Show that every language accepted hy a multi tape TM.
is accepted by standard TM with single tape,
2.b. | Design a Turing machine that accept the language 0°1727where | 10 Marks
: -n'z1 and ‘transition 1D for the string "001122"
Part B (20 MARKS)
3.a. | Explain Halting Problem? show that the halting’ prnhlem of the | 10 Marks
| Turing Machine is undecidable.
3b.. | Writea shorton; (i)Decidable Languages : | 10 Marks
L [lljﬁecurswew Enumerable Iangua_qeg L ;
OR
4a Explain Post Correspondence problem? Fim:t FC-s-::ulutmn fur' the | 10 Marks
| following: -
'!' X B & | CAY ARC
Y::[CA [AB A [C°
- 4b - |'Writea short'on:{i) Growth rate of functions « - - | 10 Marks
' (i) church-Turing Hypothesis . e
" _.-"; -




“Part C (10 MARKS)
LA Convert the following grammar into CNF. 10 Marks
5§ —aACa
A—~Bla
B=C|c
C—Ccle

OR
G Define Push Down Automata? Construct PDA for the following 10 Marks
grammars and also show the ID's for accepting and rejecting

CAERSE,
(i)L={na(w)=ns[w), n 21, we {a, b}*}
(i) L={ww? wea, b))
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DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING
Fifth Semester BE-Internal Assessment-3, January 2023
AUTOMATA THEORY AND COMPUTABILITY(18C554)

SCHEME OF EVALUATION
Duration:-90 Min Max, Marks: 50
S No Question | Marks
PART A(Z0 MARKS)
1 | a) |[Define PDA? Explain the concept of subroutine with appropriate example. 10

A PDA can be formally described as a 7-tuple (Q, ¥, 5, 8, g0, F) —

Q) is the finite number of states

2. is input alphabet

5 15 stack symbols

& i3 the transition function: Q * (¥ U {g}) = § = Q = §*
ql is the initial state (q0 £ Q)

F is a set of accepting states (F £ Q)
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Design a Turing machine that accept the language 0"1" where nzl and
transition ID for the string "000111"

L={0)00l),00011 - 4

O 1 W ™ B
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Define Multiple track and Multi Tape Turing Machine with example? Show that]
every language accepted by a multi tape TM is accepted by standard TM with
single tape.
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PART B(20 MARKS)
a) lain Halting Problem? show that the halting problem of the Turing Machind 10
s undecidable.
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b) [Write a short on:(i) Growth rate of functions
(ii) church-Turing Hypothesis
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FART C{10 MARKS)

5 | a) |Convert the following grammar into CNE
S»adla

A=Bla

B+C|c

C+Ccl e

C—=¢, 40 1 501
A=EL oo SHBCT

EE S ﬂﬁﬂa}ﬂﬂﬂ]ﬁﬁa}ﬂa
A Bla
B Cfc

C — Er[c ,
aﬂ@l. Pumpe tinik proclicfoni o 4 A-==p

gt C—= Ecfc B> fc = V%
A=R1 A > CCJJZ RO LS Iﬁﬂc!ﬂ!ﬂ

Feps | Perogur - Minecl Fmiml:wn - ff"'

A= MZ or A5 HBJTLJG

E“IH’ 5 - 'TElFrE:ﬁT] T ATa] TaC Ta J TaTc
A> TeC|Te|Ta
B> Tec| T
Tu-> T4 Te—>0
¢ €T

3

Gﬂl s of 23 Tﬂ.‘jj,f Ta92|Tﬂ Ca ] TaTc
)= ASa

s =3 Ca

S8 —= ATa
A>T ClTa [Te
B—= 'T{E‘JITG
C—= Tﬂﬂf'ﬁ;
Ta > 0

T{',—:'J""ﬂﬂr‘

Eﬁﬁ Pornou & Epﬂ’:huﬁ-?wdutrm 0 the gsommod EZ
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OR

6 | a) |Define Push Down Automata? Construct PDA for the following grammars and 10
so show the ID's for accepting and rejecting cases.

i)L={n,{w)=ny{w), n 21, we {a, b}*}

i) L={ww" jwe{a, b}*} e
gl inele wlake
‘ﬂn PCE\?JE;‘%J ’g‘-'?ﬂ:FJ g-% :-—r_{_ur'{“ - ctf Fierboet
o el @i ;f: hEEEJL'E:I_

ﬁ—a Gr(ZVE)XG™ -—BEE»'!T@*
4o = pmilreil Wil
F = aref ﬁ}’ fmf‘i‘f. d ol

-4 Nalw) = ﬂh{-&i‘};h I
ﬂ —-{ﬂ;,; ha, r::u:rb":l aba by puba _ - —?

N A
ohd®
(5]
ils . abba,e) = (90, B20) a)
occepitng Sihg & (G, 0 4:1*:‘“,11# {% e
— (90,€ £) £ acapiind |
Pejuckeng ahving ( G, a6, ) (o, bbb @) (Cjo o &) 4= [Reectmg
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& L85 b, blE
o E 0,
—(%) Ffa o,0fE
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mmTﬁrﬁ:ﬂ r.itiuﬂ' (90, 2y o)
— Cogau0) | (Im6E) guaphne
Deitclung otung : (9o, abob, &) {qc.lh,n'b,ﬂj
| T mﬂ - (90, e, ba
k= {qﬂlh aba)
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A] INSTITUTE OF ENGINEERING & TECHNOLOGY

A Unlt of Laxml Memorlal Edumhn'rnuu
{Approved by AICTE, New Delhl, Alfilluted to Visvesvarays Techeologhal Unlverslay, Belgari)

P..]H] ET NH-66, Kottara Chowkd, Mangalure, Keroataka S75006
DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING
COURSE CONTENFDELIVERY DETAILS
Course Title: Automata Theory And Computability Course Code: 18CS54
Semester: V HoursWeek: 4
Scheme: 18 scheme Academic Year: 2022 -2023 Total Lecture Hours: 40
Hours Toples Mode Date of
| |Sopmandiangiager | Ok & T T
2 | Language Hierarchy Chalk & Talk | ol a2
3 | Computation,Finite state machine Chalk & Talk | gli}]10
4 | Deterministic Finite state machine,regular Chalk & Talk 1ol |22
Languages,Designing DFSM
5 Deterministic Finite state machine reguler Chalk & Talk 'i.'fa1|1'l11 22
Languages, Desi gning DFSM
6 | Non-Deterministic Finite machine RL's, Designing | Chalk & Talk 4l
vz
DFSM.
7 | Minimizing FSMs Chalk & Talk | g 11]22
8 Canonical form of RL, Finite state Chalk & Talk -Ell'lll.""'t\ 21
nsducers, Bidirectional Transducers. -

1 | What is RE? Kleene's theorem “Chalk & Talk | 21|\ 10

2 | Applications of REs,Manipulating and simplifying | Chalk & Talk 0
iy ariin}a

3 Regular grammars:Definition, Regular prammars Chalk & Talk ar
and Regular languages. jjl*' i

4 Regular grammars:Definition Regular grammars Chalk & Talk og '1[5 1
and Regular languages. i

3 | Regular  Languages(RL)  and Nonregular | Chalk & Talk
Languages:how many RL's, To show that a language 2aji)2d-
is regular.

6 |Regular  Languages(RL) and  Nonregular | Chalk & Talk
Languages:how many RL's,To show that a language 5‘5‘“["5 4
i5 regular.

7 | Closure properties of Regular Languages, Chalk & Talk 1)1 22

i _ languages are not RL's Chalk & Talk E“ﬂ e

A.J. Institute of Enginaering & Technolagy
Mangaiui - 575 a0



A] INSTITUTE OF ENGINEERING & TECHNOLOGY

A Unlt of Laxml Memarial Education Tmﬂ'

(Approved by AICTE, New Delbd, Afflllaied 1o Visvesvarays Technologieal Univeralty, Belgerl)
NH-66, Kottara Chowld, Mangahira, Karnataka 75004

AJIET DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING

1 | Context Free Grammar{CFG):Introduction to Chalk & Talk 'El'l' : hj‘
rewrite Systems and Grammars CFG's and oL
languages.

2| Designing CFGs Chalk & Talk | 4T\2Ta2

3 Designing CFGs Chalk & Talk gﬁu i;l

4 Designing CFGs Chalk & Talk 'Ilﬁ,".i' {22

5 Simplifying CFGs, proving that a Grammar is | Chalk & Talk
correct, Derivation and Parse trees 15'1'1':"" ik

6 | Ambiguity Chalk & Talk | 5[12122

7 | Normal Forms,Pushdown Chalk & Talk
Automata(PDA):Definition of non-deterministic 1elizf22
PDA, Deterministic and Non-Deterministic PDA's '

8 | Non-Deterministic and halting alternative Chalk & Talk
equivalent definitions of PDA, alternative that are a0 |'|1L:'-I|.J L
not muiva]cnt tﬂPDJ'L

1 Cuntext Free and Non-context fl‘E-B Ianguag:s WEIE-‘IE Chalk & Talk .T'L-E’1|uli| y

do the CFL fits.
2 | showing a language is contexi-free,pumping Chalk & Talk 96 ll\lll 13
theorem for CFL £
3 Algorithms and decision procedures for Chalk & Talk .
CFLs:Decidable questions, Undecidable questions. i:ﬂ 2 ill
4 | Turing Machines: Turing Machine Chalk & Talk
model Representation, languages acceptability by 2 Ellﬁﬂ_
TM.
5 | Types of Techniques for TM constructions and Chalk & Talk
variants of TM gql,u'i,z:!—
6 | Design of TM ,Techniques of TM construction Chalk & Talk | 21)12]22
Design of TM ,Techniques of TM construction Chalk & Talk | 511]23%
8 Design of TM ,Techniques of TM construction Chalk & Talk | q)a1i23
1 Variants of ™ the model of Linear Bounded | Chalk & Talk
automata @\
2| Decidability:definition of an algorithm,decidability | Chalk & Talk | 14 1 [23
3 | Decidable languages: Undecidable languages Chalk & Talk | 14y1]23
4 | halting problem of T™, post correspondence | Chalk & Talk
problem, l l.ll 11' 25
5 | Complexity:Growth rate of functions Chalk & Talk | |5 [1]23
6 | The classes of P and NP Chalk & Tall | 1411 ]33
2 e mnf!it‘i

A, Institute of Enginecring & Tacheslony
Mangatuis- 575 506



A] INSTITUTE OF ENGINEERING & TECHNOLOGY

A Unlt of Laxml Memorial Humhn'l.'ml'
T {Appreed by AICTE, New Delhl, AMllated to Vievesvaraya Techaslogical Unlvenley, Belgavi)
'E'ﬁ?_‘l_‘ NH-66, Kottara Chowhi, Mangalura, Karnataka $75006

DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING

7 Quantum computation: quantum Chalk & Talk
computers, quantum computers '13][' 1115

8 | Church-Turing thesis Chalk & Talk | 24 11]2%

Texthooks:

T1. Elaine Rich, Auwomata, Computability and Complexity, 1st Edition, Pearson
education,2012/2013

T2. K L P Mishra, N Chandrasekaran , 3rd Edition, Theory of Computer Science, Phl, 2012.

Web RBeference:

1 https:fwww.studocu.com/in/document/sir-mokshagundam-visvesvaraya-institute-of-techno
logy/automata-theory-of-computation/ate/1 1 671263
2. https:./fwww.shdeshare.net/appasami/cs6503-thcory-of-computation-book-notes

B
Course Instructor Head of D

A.0.D. - Compister Scisnce Al ;jnl-‘u__rn..,:
AL INSTITUTE OF EMGINEERING MiD TEC |-.|.4-.;-_IJ!
Mangaluru - 575008, DK, Karna: s

i rd .
ﬂtﬂ-‘f‘f
Frintipal
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AJIET

A Unltof Laxmi Memorial Educatlon ']‘l!m:Ell

{Approved by AICTE, New Delbd, AfMllwiod 1o ¥isvesraruys Techaological Universiay, Belpavi)
-6, Kattara Chowkd, Mengalura, Karnatska 575096

AJ INSTITUTE OF ENGINEERING & TECHNOLOGY

DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING

ACADEMIC YEAR 2022-23 (Odd Semester)
Name of Course: Automata Theory and Computability

Name of Course Instructor:Mrs.Vidya Myageri

List of students scored less than 20 Marks in TA-1

Sl | USN Name of the student Marks | Reason for poor Students
Mo performance Sionature
1 10
4JK20CS003 [ADITHYANK V Dt shudy P
2 FI| - Aeekepsstndiny” Husta
4JK20C5021 |[KARTHIKHR
3 16 Did rdy B
4TK20C8024 |MANORANIANM -i‘{u:.l:i ‘ﬂl“
3 1% a § slu s .,_.g_h
T.'J I'-LH.-'\-?
ATK20CS026 |[MOHAMMAD AMAN ?
5 13 | Dk Sl A
4JK20C8027 [MOHAMMED 4
f 16 i
NISHAL S, P Dideb Shud 1 \est_}-
AIKZ0CS031 [KARKERA v
7 VIDYASHREE 10 | Diawd  shuclie )
4JK20CS053 |SHETTY Pemiy |
& nk.
4IK20CS056 [ZAID ALIAHAMAD | B | Dt dudy ’Lkaf"
9 | arK21C8402 [SUSHMA MALLESH Ly e
s
KAIKAD 15 rik et

rplu:rl;.:l_lLl

'

§
F)
Fy
K

Principal
A.J, Institute of Engineering & Technolony
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AJ INSTITUTE OF ENGINEERING & TECHNOLOGY

A Unit af Laxmi Memorlal Hlﬂ.llu'l'rl.ulm
{Appreved by ALCTE, New Didhl, AfTillsted to Visverrarays Techasloghcl Unlversiay, Belgavl)
NH-66, Esttara Chowhd, Mangaluru, Karnataka 57506

AJIET  EpARTMENT OF COMPUTER SCIENCE AND ENGINEERING

Summary

Conducted a meeting with the students on 03-12-2022 after 1A1 to assess the poer performance,
The above students have scored less than 20 out of 50 marks in first IA. The reason for scoring
less marks is the lack of practice and confusion, Also students have found quite difficult to
switch from online mode to physical mode.

Suggestions and Guidelines:

® [nstructed the students to be regular in classes,

* Informed about the online study material and resource availability in Google Classroom.

* Students were asked to refer to the previous exam papers to understand the nature of
questions appearing in the exam.

* The above mentioned students have been guided to meet the course instructor in personal
to clarify any type of doubts.

4~ | N

Course Instructor HOD
Ho ULy, - Compuier scmice & T
ALINSTITUTE OF ENCINEERING LuT TELHIL (i
Mangalere - 578 006, D.K., Karnatak:

Priv }:21
Al Institute of Engfneering & Technelogy
BEigaiiu ~973 (A



AJ INSTITUTE OF ENGINEERING & TECHNOLOGY

A Unitof Laxml Memorial Education Tﬂltu_

{Apgeaved by AICTE, Sew Delhd, AN aaed to Visvervarsys Technolaghel Univerlry, Belgnd)
NH-66, Kottara Chowld, Mangalurs, Ksrastaka 575006

DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING

MName of Course: Automata Theory and Computability

ACADEMIC YEAR 2022-13 ((Odd Semester)

Mame of Course Instructor: Mrs. Vidya Myageri

List of students scored less than 20 Marks in [A-2

Sl |USN Name of the Marks | Reason for poor | Students
No student performance Signature
Ble' ¢ lesly
1 | 4IK20CS003 |ADITHYAN K V 4 cve ! o
2 Prbin™t Tragpanic : o
4JK20CS004 |ADVAITH PRASAD | 7 vl @*’W
3 10 |Dudet Taefumed "ET( P
4IK20C5005 |AHMAD MIDLAJ B e b
4 CLIVA RHEA 19 Bldint puepos /
4TK20C8011 [MORAS ST
5 " ,
Coanhed vt
4IK2005020 [KARTHIK GANESH| 18 | eris |
& [, L = ke
4TK20C5021 [KARTHIK HR 9 ot e
? =
AIK20C5027 |MOHAMMED : H?&M% JLL
8 RAHUL M o oklzakiem. o]
10 anafiade wolinials]  (FLLusd
: 4JK20C5039 [MOOLYA B s s
helb d.
ATE20CS050 |VAISHYSHTA, 3 et 3w il
= : a
10 ZAID ALI 8 [edid Sndy | NG -
4IK20CS056 [AHAMAD W U ?/:7/
12 | 4IK21C8402 [SUSHMA 18 < b
MALLESH taoe Sy "
KAIKAD

CPY
A.J. Institute of Ensineering & Technology
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AJ INSTITUTE OF ENGINEERING & TECHNOLOGY

A Uslt of Lazml Memorlal Eduscaifon Trn':’
{Approved by AICTE, New Db, AlMilisted Lo ¥isvesvarays Technological Usivensiay, Belgani)
NH-i6, Kottara Chowkd, Mangalur, Karnataks 575106

DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING

Summary

Conducted & meeting with the students on 07-01-2023 after [A-2 to assess the poor performance.
The above students have scored less than 20 out of 50 marks in LA - 2. The reason for scoring
less marks 18 the lack of practicing the numerical and health issues.
Soggestions and Guidelines:
¢ The above mentioned students have been guided to meet the course instructor in personal
to clarify any type of doubts.
* Instructed the students to be regular in classes.
* Students were asked to refer to the previous exam papers to understand the nature of
questions appearing in the exam.
®  Also suggested to make use of Library and e-resources available in college website,
®  Suggested to keep proper care of physical and mental health.

Course Instructor HOD =
H.0.0. - Computer Science & Engenseriny
ALINSTITUTE OF ENGREERING AND TECHHDEDG!
Mangaluru- 575008, DK, Karnatika
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== ek N o
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NH-66, Kottars Chowki, Mangalurn, Karnataks $75006

AJ INSTITUTE OF ENGINEERING & TECHNOLOGY

A Unlt of Laxm| Memorial Educatlon Truar
[Approved by AICTE, New Dielhl, AfMillsted to ¥Visvesvaraya Technologics] University, Belgav)

AJIET
J DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING
RESULT ANALYSIS
Academic Year: 2021-22 Semester: 5™
Total Students | No. of Absentees | Appeared FCD FC SC PASS FAIL Pass % PI (%)
58 oo 58 16 12 12 50 08 86.20 09,82
Course Conrse Title Name of Faculty 0 of E I B &£ b E F Jras% Pl (%)
[Cnade fudlents
tiended

18CE51 MAMAGEMENT AND Mr. VIMNAY AK G 58 L] A 15 17 17 1 0 10 T1L.ED
ENTREPREMELIRSHIP FOR IT
INDUSTRY

1RCS52 COMPUTER NETWORKS & Mz, SMITHA SHETTY 55 | 4 11 18 17 4 3 G4 B2 L3 68
ESECURITY M, VIIAYLUMAR

DUDHAMNIE AR

18C553 DATABASE MANAGEMENT Mrs. SHARON D'SOUAA 58 1] z 14 13 b i 2 W55 63 956
ST o TEM

180554 AUTOMATA THEORY & Mrs. VIDY A MYAGER] R i 3 12 15 L6 3 4 93,10 6568
ORI A T RILITY

1BCS55 APPLICATION DEVELOPMENT | Mrs, SHAROM D'SOUZA 37 1 i 12 17 L& 2 5 91.2 RN
LSING PYTHON

18C556 LN PR_QD;RANINHNG Mrs, VIDY A MY AGERI 58 1 1 12 |15 17 3 1 1013 T1.55

18CSL57 COMPUTER METWORE Mrs, Sharon C D' Souzn / 58 & 12 14 13 1] i Ll 106 T0.4%
LABORATORY Mr=. Archana 8§

18C5LEE DATABASE MANAGEMENT Bira, SHARCON DFSOLTEA 58 13 21 14 in L] ] 0 10 B6.37
SYSTEM LABORATORY WITH /
MIMNI PROJECT

18CIVS9 | ENVIRONMENTAL STUDIES Mrs. PRAFULLA 58 » 13 21 T4 [5 Jo Jo [o [100 83.17
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51 Mo USH MName 5 o . E r o . o
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1]4jk20cs001 ABHILASH JY Fl 4 Fl A Pl
318 RZ0GS002 ADARSH VINOD 4 5 5 4 B
3| JKZ0CS003 Adilwan kv 4 5 4 @ 5
Al r20CS004 ADVAITH PRASAD 5 G 5 5 5_I|
5| 4JK20CS5005 AHNAD MIDLA 3 5 5 [3 g
E|4JFZ0CS006 ALISHA 4 A 4 4 4
TlaJK20CS007 ANAMYE G ADYANTHAYA 5 5 5 3 3
B4 K20CS008 ANVITHA. R 4 5 4 3
slaJK20CS5008 ANWITHA 4 1 5 5 4
10(4JKZ0CE010 ASHWIN SHETTY 5 5 ) 5 3
11[4JR20C5011 BHAGYASHREE _ [ 3 3| 4 4
12 |[4JK20CS012 C A PRAJYWAL ) 5 5| ] 5
13 [4JK20C5013 CLIVA _ 4 5 g 5 5
14 [4JR20C 5014 DEVIPRASAD RAI P 5 4 4 5 5
15|4jk20cs015 [DHRUV KISHORE SHETTY 5 5 B 5 5
[ 16[4JK20CS018 FARZEEN HARIS 5 5 s 5 5
174 JK2065017 HRITHIK G H ) 4 3 4 4
18[4JK20C5014 |SHA SHEIKH BASHIR 5 5 5 6 |
19| 4jk20cs0 18 JEEVAN 5 5 5 5 5
20{4JK2005020 KARTHIK GAMESH 4 4 4 3 4
71|4.K20C 5021 KARTHIK HR 4 4 5 5 5
2718 K200 5022 [LAKSHM U KURUBARA a ) 4 5 4
73[4JK20C5023 MANNYA ANMA SAKM 5 4 a4 5 4
24 ln%mmm lmagﬁmmu M 5 5 5 5 5
L 25 0CS T MANVITH K AMIN E 5 5 5 5
26 Fﬁmﬁ T MaHAMMAD AMAN 4 4 4 F 4
T o7 leKEDCS027Y MEHAMMED & 5 5 5 5
28 [4JK20C 5028 N R NEERAJ 5 5 4 5 5
264 JK20C 5020 MAMRATHA SHETTY 4 4 4 F) 4
30/4JK20C5030 NEHA WP aq 5 4 5 3
31 42005021 NISHAL 5.F KARKERA 4 5 5 5 4
32| 4]k20cs002 MISHANTH ) 5 5 5 5
23] 4JK20CE033 Ponjashrea 5 5 5 5 5
304 JH20CE034 PRAKRUTHI 8§ SHETTY 3 5 5 5 )
i 35| 4JK20C5035 |PRAMYA 5 4 & B &
36| 4 H20CEDG PRATEEK C KOTIAN 4 ) 4 & 5
37| 4JK20CS037 PRATHVI DEVADIGA 5 4 5 4 5
13|4JK20C5038 RAHUL SHETTY 4 [ 5 4 ]
354 JK20CS038 RAHUL M MODLYA 4 4 4 4 4
an|aJKZ0CE040 RAMSHA RIVAZ 5 4 ) E) 3
41|4)K20C5041 5. ATHREYA SHANKAR 5 5 4 4 4
47 |4 K20CS042 SANNIDHI S RAl 5 5 5 5 5
A3 [4JK20C8044 SHARATH KUMAR 5 5 ] 3 5
44 |4 K205 3045 Shreya 5 Sheatly kil 5 ] 4 4
454 JK20C 8046 SWASTHIK ACHAR 5 5 5 F] 4
256|4JK20CS047 THEJASWI. D. 5 5 5 5 4 4
A7 [4JK20C 5048 TIKESHRAJ 5 5 5 5 5
48| 4JK20CS040 VAISHAK 5 5 5 5 5
43| 4jk20cz050 VAISHISHTA 4 3 4 5 4
so|4jk20cs051 VARGHA B SHETTY 5 3 5 5 5
51} 4jk20Dcs053 Vidyashree Shelly 4 4 3 5 5
52 |4 JK20CS054 VIJETH KUMAR 4 4 3 4 4
53|4jk20calns YASHAS MANJAR ] 4 F 4 1
54l 4JK20C5056 ZAID ALl AHAMAD 5 5 5 5 r
55 |lK2 155400 MOUNA RR 5 g 5 5 3
56|4JK21C5401 [PRAJMA P 5 E s 5
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57 |42 cs402 SUSHMA MALLESH KAIKAD 4 4 5 [ 4
5 EXCELLENT COUNT 35 36 35 37 13
AVERY GOUD COUNT 7 19 18 18 21
3.GOOD COUNT ] 2 4 2 3
}HTISF&CTURE’ COUNT { 1] ] 1] 0
1-NEEDS IMPROVEMENT COUNT 0 0 0 0 0
NUMBER OF STUDENTS
M——zﬁz Iﬂ .I_i 2-5'3' 15&
Indrect attainment in Percent 92,29 | 91.93 ﬂ.ﬂﬁ g 90.53
Attainment level through Indirect Attainment 3 3 3
In-Direct CO Attainment
Assessment Tool = I e ] et = 004 | C05. |
Course Exit Feedback on Cos 3 3 3 3 3
Overall Atlalnment Level | 3 3 3 3
= — Average CU Athin oo o et e D LU . -
&y
COURSE INSTRUCTOR HOD
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Cos Cignitive Level Course Dwleome ol FOI | P33 P FOS | PO | POT | OB BOS | POTS| POLL | PO | PSOL | PEO2
Acquire fandnmesdal nnderstanding of the care concepls in saiomats
CHda 123 1 :
Learn how to translete between differens modsls of Conspulation {e.g.,
Clag? 123 igtic and Mos-deterministic and Sofiwere models), ] i 1
Deesign Giramnoars and Aminmars (recognizers) for different bngsage
claszes and becoms knowledgeahle ahout restricted models of
C304.3 11,13 Computation (Regular, Context Fres) and thelr refanive powers. 1 i E i
Dievelop skills lnﬂumlm-dﬂtdmﬂﬂpmhhnm.w
1,33 md:l,wﬂu is (m Semumlic 1 2
CaMs (1,23 Classi e with to different models of o z )
Target{AVE) 2 - - = 1 = = - - “ = = 2 |15

ISELECT THE COMPLEXITY LEVEL OF THE COURSE

TR e —!-ﬂ:-'-,rr = WP -_.-;

i A

=7 princibal

A.J. Institute of Engineering £ Technalagy
Mangaisid - 575 806



Ly gn =i
AJ INSTITUTE OF ENGINEERING & TECHNOLOGY
,lkl'],. A Unlt of Lamml Memoeiall Edeceibon Truug

Sl ey |Appreved by ANCTE, 5w Glhl, ATELSod 1o W irrevsraps Torkaologleal Unbveniliy, Deigavi]
i BiE-66, Koltara Chewld, Mangaluru, Kacnatais 57508

DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING
CONTENT DELIVERD IN REMEDIAL CLASS

Name of Course: Automata Theory and Computability Course Code: 18CS54

Semester: V Academic Year:2022-23

Name of Course Instructor: Mrs.Vidya Myageri

........

SLNO | DATE | TOPIC DISCUSSED

] 9/12/2022| Deterministic FSM and Non-Deterministic FSM

2 16/12/202| Converting NDFSM to DFSM
I '
3 6/01/2023| Regular Expression, Constructing RE from given FSM
|4 13/01/202 l.'.furt;érling Regular Grammer to Regular expressions

! i
'-x ]

Course [nstructor ; HD]}-

H.U.U. - Compuer SCHNCE & &, 0, rospiingg

M.IHEHTLUE OF ENCIMEERING 2D TECHNOLOGY
Mangalery- 575 008, D.K,, Karpataka

N
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[Appruved by AITTE, New Delbd, Alfilited Lo Visvesvarapa Techaaloghcad Unlvensly, lelgav)
NH-44, Knitara Chowld, Maugalure, Karnoiaka 575646

ATTENDANCE REPORT FOR REMEDIAL CLASS

AJ INSTITUTE OF ENGINEERING & TECHNOLOGY

A Unltof Laxmi Menorial Education Trus &

DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING

Name of Course: Automata Theory and Computability Course Code:18C554

Semester: V

MName of Course Instructor: Mrs.Vidya Myageri

Academic Year:2022-23

EL | USMN Name of the Siu;lli:nt IA-1 | 912 | 1&/12 | IA-2 1M1 | 13401
MNao Mar Mark
L= 5

L 4K 2005003 |ADITHYAN K V LB L 1 4 3 i
2 | 4Jk2005021 [KARTHIK HR L L ? d P
3 6 |P |P o

AIK200S024 [MANORANIAN.M
4 ] 15 |p P :

4JK200S026 [MOHAMMAD AMAN
5

JIK20C502T \MOFANMMED 13 ¥ 3 ) £ A
i 16 P ¥ -

JIK20CS031 [NISHAL S, P KARKERA
g I NCS053 \(VIDY ASHREE SHETTY 10 P P -
5 | 4IK20CS056 |ZAID ALI AHAMAD 8 |A |P 8 P A
9 | 4JK21C5402 |SUSHMA MALLESH P |p :

KAalkaD 15

| T P P

200804 |ADYAITH PRRASAD -
|1 [41K20CS005 [AHMAD MIDLA) B : w | P p

|

IHI'I&-/HI
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DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING
12 | 41K20CS013 |CLIVA RHEA MORAS- 19 p p
13 P p
41K2005020 [KARTHIK GANESH 18
14 | 41K2005039 |RAHUL M MOOLYA 10 A P
15 | 4IK200CS050 |VAISHISHTA 19 P P
16 | 4JR20CS055 |YASHAS MANIAR 13 P P
17 | 41K2105402 [SUSHMA MALLESH 13 P P
KAIKAD

Course Instructor
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