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PREFACE OF THE SUBJECT

Name of the Faculty : ANEESH CHANDRAN
Designation : Assistant Professor
“ Nanie of the Subject : THEORY OF COMPUTATION
Subject Code : CS301
Year 12019
Semester : S5
Academic Year :2019-2020
Regulation : KTU
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Institute Vision & Mission
VISION

Creating eminent and ethical leaders through quality professional education with emphasis on holistic
excellence.

MISSION

_ * To emerge as an institution par excellence of global standards by imparting quality engineering and
‘ other professional programmes with state-of-the-art facilities.

* To equip the students with appropriate skills for a meaningful career in the global scenario.

* To inculcate ethical values among students and ignite their passion for holistic excellence through
social initiatives. ‘

e To participate in the development of society through technology incubation, entrepreneurship and
industry interaction. '

Department Vision & Mission

VISION
Creating eminent and ethical leaders in the domain of Computational Sciences through quality professional
w education with a focus on holistic learning and excellence.
MISSION

o To emerge as a leader in education in the region by encouraging teaching, learning, industry and

societal connect.
e Toinstill Entrepreneprlal Orientation and research motivation among the stude:nh S Qf‘thé\‘t’jé})‘amn ént. |
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PROGRAMME EDUCATIONAL OBJECTIVES

The graduates shall be able to communicate effectively and work in multidisciplinary teams with
team spirit demonstrating value driven and ethical leadership.

The graduates shall be able to establish themselves as practicing professionals, researchers or
Entrepreneurs in computer science or allied areas and shall also be able to pursue higher education

in reputed institutes.

The graduates shall have sound knowledge of Mathematics, Science, Engineering and Management
to be able to offer practical software and hardware solutions for the problems of industry and society
at large.

PROGRAMME SPECIFIC OUTCOMES

An ability to understand concepts involved in modeling and design of computer science applications
in a way that demonstrates comprehension of the fundamentals and trade-offs involved in design

choices.

An ability to apply design, development, maintenance or evaluation of software engineering
principles in the construction of computer and software systems of varying complexity and quality.

An ability to apply knowledge of operating systems, programming languages, data management, or
networking principles to computational assignments. '

An ability to apply knowledge of data structures and algorithms appropriate to computational

pro}blems.
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PROGRAMME OUTCOMES
Engineering knowledge: Apply the knowledge of mathematics &, science, engineering

fundamentals, and an engineering specialization to the solution of complex engineering problems.

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

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

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

Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern
engineering and IT tools including prediction and modeling to complex engmeermg activities with

an understanding of the limitations.

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

professional engineering practice.

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

development.

Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms of

the engineering practice.

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

Communication: Communicate effectively on complex engineering activities with the engineering
community and with society at large, such as, being able to comprehend and write effective reports
and design documentation, make effective presentations, and give and receive clear lnstwqudns
IR
Project management and finance: Demonstrate knowledge and lmderst'lhdmh‘bf ”he enz,lmm‘ﬁlg and
management principles and apply these to one's own work, as @G\l&hlbﬂ'@nd lef\ldel Sha tgam to
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University Examination Date
SCHEDULE OF WORK
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Monday 55 8B S5 A4 S5 4
Tuesday | 5 8 s |55 8
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AUGUST SPETEMBER ‘ OCTOBER NOVEMBER
R
Submission of Dcpartment ) i
THU | Conunencement ofClasses for 81-87 1| SUN 1 | TUE |Report 2™ Assignment HS| 1 | FRI Remedial Class for labs to finish
200,CS 301,C8405
3 1 st sossionul exams begin S
FRI WED 2
3 | MoN Subimission of Departmont Repart 1jwe ALl SAT | Completion of $ih madute
SAT 3 | TUE Seminar Presontation to be started 3| THU 2™ Asslgnment CS207CS 307 CS465, 3 | sun
. CESA Inanguration .
SUN e : o Assig 15 20 4
' 4 | WeD 15t Assignment SubmissionCS201,CS 301,05403 4 2 Assignment 115 200.CS 301 £5403 MON
% st Assignment 2nd Assessmient of Project by
MON 5 5 5 o
T SubmissionC$205,C8103 CSH07.CS409 5 | SAT | g uideCommittee completion, 2 TUE Submission of Department Report
. Submissi 15t Assignment SubmissionCS207, CS 307, CSH6S,
TUE Department report Submission [0 1 p ' s 6 | WE!
parieyt ! ik C5433.415 200,05 301,CS408 6| SN P
WED 7| sar | Firt ‘Assessment of Project by Guide/Commiitiee 10 | 5 \yoN 7 | THU
be Completed
Ist Assignment CS361, C8367. CS 309, 3 Submission of Phase -1 Project R
THU R ¥ ) cport
401 SUN | : 8 | TUE &8 | PRI Third Assessment of Project
Course Committec/Class Commitie ) Zeroth Prescntation of 87 Project to be
FRI $3.85.87 9 | MON Vi 9 | wep completed 9 | saT
Ist Assignment CS201,CS 301 CS403
SAT 10| TUE i 10| THUY 2™ Assignment Submission CS361, 10| sun
& €S367, CS 309, CS401
I T
SUN 11| WED 2™ Assignment SubmissionCS201.CS 11| MoN
1| FRi 301,C8403 !
1st Assignment
(S205.CS305.CS407.C5409 nd
MON | Last Date of Submission of Seminar and | 12 | THU 12| SAT 2™ Assignment 12| TUE Practical Examinations
Project Topic & Design Project Topic Suhu\issiunCSle5.CS]US,CS407.CS-IO9
(S5). Micch 83
Publish Test 2 Marks
TUE ]
13| FRI 13| SUN 13 | WED Practical Examinations
Completion of 15t module — i 0
WED | 151 Assignment CS207CS 307 CS465, | 14 | SAT 14| Mo | 27 Assigament SubmissionCS2 7.CS307. | 14| THUY Practical Examinations
C5453 2 €8465
. Final Seminar Presentation to be completed
Completion of 4th module i P
THU 15 | sun 150 TUE | 20d Assigmment SubmissionCS453HS | 15 | FRI Practical Examinations Final Assessment b
200.CS 301.CS405 Guide/ Committee (Project Phasc-1) Design
. = Project Presentation Ends(S5Y
) Classes Re-open
FRI | Ist Assignment HS 200.CS 301.C8405 | 16 MON (S7) Seminar Presentation (o bestaried 16| WED Last Datc ofAssignment .2 16| SAT
Ist Assignment MA 201 CS303, (o] i No. 1 (51 7] ™ 3rd and 4th Module Revision
SAT 307, C5203. CS209 17| TUE Last datc ofAssignment No. 1 (S1) 17| THU 17] sun
SUN 18 | WED First Intemal Exam Storts (S1) 18| FRI 18 | MON
Completion of 1 -l Allocation of Project by Guide/ Committee to bo
MON dule(S1) 181 Ass 19| THU Completcd (S7class) Allocation of Design Project | 19 SAT 19| TUE
Submission CS361, CS367, CS 309, Topic (S5)
501 —
FRI 20| SUN 20 | WED Completion o t2h waodok
SAT First Intcrnal Exam Ends (S1) 21 | MON | Tnternal test 2 Start 21| THU Sthand 6th Madake Raviswe
SUN 22| TUE 1l Revisson i}m\\hﬂ \\\d\*@m o Campiornd
Saminar Roport (37 Clasy
PAT mecling Starting Date Add-on /Foundation 23 | wep | sar Froal Assossaaont of Propt  Thase 1)
MON courscs st B Submission of Coaslorad Sompasr Rovort
TUE 1| THU 24| SUN X
WED ‘Completion of 3rd module 25 | FRI Lask date ofAssignment No, 2 (S1) 28 | MON Clowiag of oot
HU 26 | SAT Tnternal test 2 End 26 | TUE
Completion of 2 nd module PAT mecting Ending Date 27| SUN 27| wep
27 | TUE Last date of Assignment No. | AR mostng 4 i
4 Remedial Class (or .
28 | WED i 95| SAT [ 2% Assignmeont CS361, CS367, CS 309, CS401 | 28 | MON Jabs to begin ) ] T
29| THU Revision/ Remedial [29 [ SUN aakd 29 | TUE - e PN
2 ssossment of Project by Guide! Conmittee to &
30 | FRI Revision/ Remediol 30 | MON 30| WED o completed 30| SAT
31 | SAT i Rovisions Remedind e 31 [FRL
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COURSE INFORMATION SH LET
DEGREE: B.TECH

PR(I)GRAMME: Computer Sciente and
Engineering(A)

SEMESTER: S5

COURSE: THEORY OF COMPUTATION
CREDITS: 4
COURSE CODE: C5301 COURSE TYPE: Theory
REGULATION: KTU :
< sk
COURSE AREA/DOMAIN: Compilers CONTACT HOURS: 3, S )
T A
LAB c%p.ug\lz\‘mza‘m\@qa‘_‘j.,_?fiy Y

\:,‘u'\""\" ) \".’\“

CORRESPONDING LAB COURSE CODE (IF

ANY): -
SYLLABUS:
UNIT |DETAILS ' ' HOURS
1 Introduction to Automata Theory and its significance. Type 3 Formalism:Finite state 9
automata .Properties of transition functions. Designing finite automata. NFA.
Finite Automata with Epsilon Transitions. Equivalence of NFA and DFA.
Conversion of NFA to DFA. Equivalencé and Conversion of NFA with and
without Epsilon Transitions.
Minimal State FA Computation. Finite State Machines 9

Myhill-Nerode Theorem.
Mealy and Moore machine (Design Only). Two- Way Finite Automata.

with Output-
Equivalence of regular expressions and

Regular Grammar. Regular Expressions.
NFA with epsilon transitions. Converting Regular Expressions to NFA with

epsilon transitions. Equivalence of DFA and regular expressions. converting DFA
to Regular Expressions.

/ . 1 h i . . ~ . :
Pumping Lemma for Regular Languages. Applications of Pumping Lcnuna.\pClosure
Propettics of Regular sets (Proofs not required). Decision 1)1"0\)\[1 ;}_g\'b'l_?t\t\g& with
Type 3 Formalism. ﬂI )‘fpc 2 1,‘01'1.11211151112- Contcxl-l*‘r\c\:{c {;@09:“2});{&%\ (.Gl‘:\qué&{@mext-
Free Grammar (CFG). Derivation trees. /\mlﬂg\hﬁ\‘)(hg}i;n‘pl“ﬁﬁ'\q‘gioﬁ‘Bi\‘CFG.
AT ,‘\\\\:\\'-‘ At :\.‘-‘\\‘.‘;-\\‘ ~\©
W et oW’

\')\ \) \ \ N
(R 10> "'."'“’ E}*‘

__,’——-‘"—"'- . « e g s T = Yy —
Non-Deterministic Pushdown Automata (NPDA)AQCS’TQH.‘ Et‘l\tli\'}:’l(l)e'nce of
>4 LU ) ¢
aceeptance by. I.m.al state and emply stack in I’I)A@I?Effi\ii/alence between NPDA and
CFG. Deterministic Push Down Automata. Closure properties of CFLs (Proof not

required). Decision Problems related with Type 3 Formalism

/L"__
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ESTD 2002 eclrical &Electronics Eno!na?:l\:\lq‘ins M c[ el ”?“ piiie M

: f\!amtext-sensitive Grammar. Linear Bounded Automata (Design not required). Type 0 ]
Formalism:Turing Machine (TM) — Basics and formal definition. TMs as language
acceptors. TMs as Transducers. Designing Turing Machines. —
\
6 Variants of TMs -Universal Turing Machine. Multi-tape TMs. Non Deterministic |7
TMs. Enumeration Machine (Equivalence not required). Rgcursively Enumerable . |
Languages. Recursive languages. Properties of Recursively Enumerable Languages
and Recursive Languages. Decidability and Halting Problem. Chomsky Hierarchy.
TEXT / REFERENCE BOOKS:
5l T/R|BOOK TITLE/AUTHORS/PUBLICATION
1 |Dexter C. Kozen, Automata and Computability, Springer1999.
1 [John E Hopcroft, Rajeev Motwani and Jeffrey D Ullman, Introduction to Automata Theory.
Languages, and Computation, 3/e, Pearson Education, 2007
2 |An Introduction to Automata theory and formal languages, Adesh Pandy
2 |John C Martin, Introduction to Languages and the Theory of Computation, TMH, 2007
3 |Theory of Computation, Sachin Agarwal
3 |Michael Sipser, Introduction To Theory of Computation, Cengage Publishers, 2013
‘14 | Theory of Computation, B. Patel
COURSE PRE-REQUISITES:
C.CODE|COURSE NAME | DESCRIPTION SEM
(CS201 |DISCREET COMPUTATIONAL 33
STRUCTURES ' ’
. COURSE OBJECTIVES:

S1.No |DESCRIPTION

I :
1 Introduce the concept of formal languages. § bﬂfd‘(-"" A%
I o S‘v\* s it y
2 Discuss the Chomsky classification of formal languages w1th dgsc\gLssxon Op g,

automata for regular, context-free, context sensitive and unrcstru.?ed lang élkq&esﬁ

2 \\\' \J

S PR Discuss the notions of decidability and halting problem. O\\bw‘




! {

g 5

¥ En

gineering College

NAAC Aceredited college with ©< % Accredited programmes

Approved by AICTE & Affiliated to AP) Abdul Kalam Technological University
ACINTRE OF EXCELLENCE AN SCHENCE & Dt L Sh b PRI LR

TLCHNGEOGY BY THE €At i VRE
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A B U IR ML AR B IR A
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COURSE OUTCOMES:
S1 '
-No |DESCRIPTION PO & PSO MAPPING -]

C301.1

Classify formal languages into regular,
context-free, context sensitive and
unrestricted languages.

PO1,PO2,PO3,P04,PO5,P012,PSO1,PSO2,PSO3,PSO4

C301.2|Design finite state automata, regular POl,P02,PO3,PO4vP05;POI2’pSOI’PSOZ’PSO3’PSO4
grammar, regular expression and Myhill-
Nerode relation
C301.3|Representations for regular languages POl,P02,P03,PO4’P05:P012’PSOI’Psoz’PSO3’PSO4
C301.4|Design push-down automata and context- |PO1,P02,P03,P04,PO5,PO12,PSO1,PSO2,PSO3.PSO4

free grammar representations for context-
free languages.

C301.5

Design Turing Machines for accepting
recursively enumerable languages.

PO1,PO2,P03,P04,P05,PO12,PSO1,PSO2,PSO3,PSO4

C301.6

Understand the notions of decidability and
undecidability of problems, Halting problem

PO1,PO2,P0O3,PO4,PO5,PO12,PSO1,PSO2,PSO3.PSO4

COURSE OUTCOMES VS PO MAPPING:

[SiNe Tpo1 [P0z |p03 |p0o4 [POs [ros [PO7 [POs P09 |PO10 [PO11 [POI2
csot1| 3 | 3 | 3 3 1 : i ] ] ) - >
— AETEEE 3 3 3 1 i ] ) - ) : >
c3013| 3 3 3 3 1 . ) ) : - - 5
c301.4| 3 3 3 3 1 i ] : ) - : 5
c3015| 3 3 3 3 1 i ) ] ] i : ;
C301.6| 3 3 3 3 1 : i _ ) NECRIE
B ; PP bty
‘ 3 3 3 ] . - - S T T A
SE—-——-L—— )\ N;l?\\ ei\u‘ﬂ‘\\;l\\ L. :i\\r\, A
S oo _ “\“\:\:‘;\ %‘r‘d T1e Y
o i A
o ot
e
o
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c"“m KOTHT RS SUR FIN.GI953T FH  151-4884.259000 274423 FAX 04884.37477)
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COURSE ouTCcOMES VS PSO MAPPING:

. mpsm PSO2 [PSO3 |PSO4 ~
\_
C301.1] ; 3 |2 2
\—
G2l 3 | 3 | 5 2 |
D ‘
C301.3] 3 | 3 2 2
C301.4] 3 3 2 2
C301.5] 3 3 2 2 o 0
SV n.
<. C
C301.6] 3 3 2 2 L \%‘@0\~av“
: Ph. \‘(\'\E
— (o) e
g 73 3 2 2 . %‘(\e""x“

JUSTIFICATION FOR MAPPING:
SLNo (PO & PSO MAPPED JUSTIFICATION

C301.1(PO1, PO2, PO3, PO4, POS, PO12,,
PSO1, PSO2, PSO3, PS04,

C301.2(PO1, PO2, PO3, PO4, PO5, PO12,,
PSOI1, PSO2, PSO3, PSO4,

C301.3|PO1, PO2, PO3, PO4, POS5, PO12,,
PSO1, PSO2, PSO3, PSO4,

C301.4|PO1, PO2, PO3, PO4, POS5, PO12,,
{PSO1, PSO2, PSO3, PSO4,

C301.5|PO1, PO2, PO3, PO4, POS, PO12,
PSO1, PSO2, PS03, PSO4,

C301.6/PO1, PO2, PO3, PO4, POS5, PO12,,
PSO1, PSO2, PSO3, PSO4,

GAPS IN THE SYLLABUS - TO MEET INDUSTRY / PROFESSION

REQUIREMENTS:
S1.No | DESCRIPTION | R oro Ao, I
— | .
; | Conversion between NFA and regular expressions -
i ’2‘_’___ . . Arden’s theorem c (455 7 : ]
| 1 Introduction to formal proof (needed for proving class ' ; )
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CREATIN; n'(ﬂT i KuivTTT
mom%ﬁ‘%’ﬁ&%ﬁ TL Accrednlud; Toch «ogron;me: dM ;;u c;r fls:glﬁnuf'ﬂo valid for academic
Inedring an echanica
EST0 2002 ) Elecmcol&ﬂactronlcx Er\cu'u‘y‘m:\"gu 1d Mechanie l EG siece "

DMe ). NPT EL-
TOPICS BEYOND SYLLABUS/ADVANCED TOPICS/DESIGN:

l SL.No DESCRIPTION ,

, 1 NP complete problems

WEB SOURCE REFERENCES:

SLNo|DESCRIPTION

https://courses.cs.washington.edu/courses/cse322/05wi/handouts/MyhillNerode. pdf

13 http://www.iannauniversity.com/2012/06/cs2303-theory-of-computation-lecture.html

2 http://nptel.ac.in/courses/106104028/

1 https://www.youtube.com/user/nesoacademy

DELIVERY /INSTRUCTIONAL METHODOLOGIES:
ASTUD. ASSIGNMENT [AWEB RESOURCES INPTEL/OTHERS

ACHALK & TALK

[ASTUD. SEMINARS CJADD-ON COURSES [AWEBNIARS

ALCD/SMART BOARDS

- ASSESSMENT METHODOLOGIES-DIRECT:

[ ASSIGNMENTS {ASTUD. SEMINARS {ATESTS/MODEL EXAMS |{AUNIV, EXAMINATION
ESTT_UTD, LAB PRACTICES |LISTUD. VIVA . LIMINI/MAJOR PROJECTS |[JCERTIFICATIONS
[[JADD-ON COURSES Others | ‘ » M"‘\‘:‘\
' [l Y\[\\-'J\r\\-\“. \-" \"L‘ ».u'\
[SATAY .o “\A\“ NI
TSRt

| IETHIODOLOGIES-INDIRECT: of S els ‘i‘j\\, N e
ASSESSMENT METH : 0D Cone \\V_‘ 00 P g 50
] ASSESSMENT OF COURSE OUTCOMES (BY | ASTUDENT FEEDBACK o BG ?‘LTLY‘(‘ r&z,CL
FEEDBACK,ONCE) - cnetV
[JASSESSMENT OF MIN/MAJOR PROJECTS BY EXT. | Others
EXPERTS :
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INN

OVATIONS IN TEACHING/LEARNING/EVALUATION PROCESSES:
DESCRIPTION

NIL

Proposed by: Approvgd by:

ANEESH gHANDRAN

Assistant Professor
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Actual Date &

ISVL Unit| Topics to be covered Planned Date & |
0. Hour Hour
1 N Introduction to Automata Theory and its significance  |01-08-2019 Hour:3 | / / 3 / ¢ ﬁ [3 )
2 Type 3 Formalism:Finite state automata 05-08-2019'Hour: 4 S'CCYM (C,)
1 Properties of transition functions 05-08-2019 Hour: 6
_ ' slelea(s)
4 |1  |Designing finite automata 06-08-2019 Hour: 5 W 9,
5 |1 |NFA 07-08-2019 Hour: 2 |B/8[ L4 (3)
elst L)
16 |1 Finite Automata with Epsilon Transitions 08-08-2019 Hour: 3 |12 Cb/[ L?’ [@)
7 |1 |Equivalence of NFA and DFA 12-08-2019 Hour: 4 |14 /¢ L L& (&)
10(y)eq (6)
g8 |1 Conversion of NFA to DFA 12-08-2019 Hour: 6 | ¢ ¢ er (2 )
| . 1
|
9 |1 |Equivalence and Conversion of NFA with and 13-08-2019 Hour: 5 Z.‘Z.Z QZ_UI (5)
without Epsilon Transitions :
10 |2 |Myhill-Nerode Theorem 14-08-2019 Hour: 2 ??[S‘L L)
¢ 22 Lt Co)
7 |2 [Minimal State FA Computation 15-08-2019.Hour: 3 %\é@é‘u( 4.€)
N
VTS )
\(\C&\\\ W W n\\\ Ve
12 |2 Finite State Machines with Output- Mealy and ‘ 19 (QQ Soqg“}](\lm\q 2 Z@&Lg C‘:; )
Moore machine (Design Only) O Tw \C, A (\M\\ W _,(\\ fﬂ 9°
PN V) \"\\J\ \\» ; Q. D
-—-*'] 3 |2 |Two-Wayl inite Automata 19. 08”%9;118111 6 |4 /7 LT {2:9
e

Zé}%ZM/

i e iesosreee vy
P
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2 [Regular Grammar

20-08-2019 Hour: 5-

tsla/ cq

2 Regu]_ar Expressions 21-08-2019 Hour:

(€12 7

2 Equivalence of regular expressions and NFA with |22-08-2019 Hour:

epsilon transitions

(98]

@l

17

2 |Converting Regular Expressions to NFA with 26-08-2019 Hour:

epsilon transitions

3427

éS 2 Equivalence of DFA and regular expressions 26-08-2019 Hour: 6 2 Ll W
19 |2 Cpnverting DFA to Regular Expressions 27-08-2019 Hour: 5
oslales
20 |2 [Tutorial 28-08-2019 Hour: 2 Qéézm
21 |3 Pumping Lemma for Regular Languages 29-08-2019
. -08- Hour: 3
21t a1z
: 22 |3 Applications of Pumping Lemma 02-09-2019 Hour:
VA r: 4 B L ZM
ol4q

2olal 7

23 |3 Closure Properties of Regular sets (Proofs not 02-09-2019 Hour: 6
required) . L([L@t L?
24 |3 Decision Problems related with Type 3 Formalism ’A‘\.Q\3h\09-201 9 Hour: § 32 LO[ i
- ;Q(P:\\ ?;:3
r\-\K'\ \(‘ ,\» ~')\.'\‘\\ v% i —~ G\'_'\'\%\
25 |3 |Type 2 Formalism:- Context;FKS?\{Dgi@?gi%;((.;ﬁ;f 048-09-2019'H0ur: 2 S_CUDU-—?
0‘- J\g\“\.hc‘\' ¢ \-J‘&‘ b\‘ \ ““?'\\’ (‘.0\‘ 39 A
ST A e Rt - Eh
6 |3 Context-Free Grammar (CF A T e
2 ) %:;&“um\ 05-09-2019 Hour: 3 | 7 2o LA [
27 |3 Derivation trees \f"p ———— |
. /f’ﬁ 09-09-2019 Hour: 4 (,@”(/LO M /
58 |3 |Ambiguity PR ——— : v
) 09-09-2019 Hour: 6 | Lg (Lo 49 !f
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29 |3 [Simplification of CFG 10-09-2019 Hour: 5 %W
30 |3 Chomsky Normal Form 11-09-2019 Hour: 2 /,L[ (/WM
3113 Greibach normal forms 12-09-2019 Hour: 3 Z@/K/@é L9
m‘fﬁ 4 [Non-Deterministic Pushdown Automata (NPDA) 16-09-2019 Hour: 4 w&ww
| 7 Lol LD (Ta k)
33 (4 Design 16-09-201 9rHour: 6 JLWM
34 |4 Equivalence of acceptance by final state and empty |17-09-2019 Hour: 5
stack in PDA 23 [/LDL[%
35 |4 Equivalence between NPDA and CFG 18-09-2019 Hour: 2 >/ &zm
36 |4 Deterministic Push Down Automata 19-09-2019 Hour: 3 Qé\LLOiJ%
ﬁ. 37 |4 Closure properties of CFLs (Proof not required) 23-09-2019 Hour: 4
. | 28Ue19
38 [4 |Decision Problems related with Type 3 Formalism 23-09-2019 Hour: 6 ZCZX/LD (-/Lﬁ
| 39 (5 |Pumping Lemma for CFLs 24-09-2019 Hour: 5
21l 4T
- s ts\ v\h\‘
40 |5 |Applications of Pumping Lemma Oﬁ\ob ﬁth Hour: 2
_ | 3 K}
C\\\\\\\{ ‘r\(ﬁ\ \‘\ @ \,‘ y b
41 |5 |Type 1 Formalism: Context-sensitR¢ @l)@mmr . &\\\a 20 \09:’{0 1}2)110111 5 W
o
oV \‘\\\,\“‘\\ i
42 |5 Linear Bounded Automata (Design not 1equﬁ"ed) 0920191 e
-209 Hour: 4 .
2 dlules
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4[5 It . ‘ i
Lype 0 Formalism: luring Machine (TM) — Basics and  {30-09-2019 Hour: 6 1 M/,/
formal definition {

— |

44 |5 . : :
TMs as language acceptors 01-10-2019 Hour: § [Ll [L-f( L ﬁ

——

45 :

5 TMs as Transducers 02-10-2019 Hour: 2 Lt ( [/u[ (,ﬁ

46 |5

Designing Turing Machines

03-10-2019 Hour: 3

Ll e

6  |Variants of TMs -Universal Turing Machine

07-10-2019 Hour: 4

12 |

48 |6  |Multi-tape TMs 07-10-2019 Hour: 6 .
1)1 1q
49 |6 Non Deterministic TMs 08-10-2019 Hour: 5
‘ 12/ w9
50 |6 Enumeration Machine (Equivalence not required) 09-10-2019-Hour: 2 / é{ Y [ ¢ 7
51 |6 Recursively Enumerable Languages 10-10-2019 Hour: 3

Lpll 4

ive languages 14-10-2019 Tour: 4
52 |6 |Recursiv guag l 3/) %UQ
53 |6 Properties of Recursively Enumerable Languages and | 14-10-2019 Hour: 6 Z g [W
Recursive Languages B AL
n r-‘l[\"‘;\\\ e
— T [oecidability ¢ Jalting Proble 1§510L l‘it)'q"“ Ty s
54 |6 |Decidability and Halting Problem q\\\ﬁ'\‘\\( 3\\\\‘ ‘1\ “‘?@L@;:l I\}:\U\l) \§\o\\ l X’M L L 7
VY eael, N L ene )
o \\f\. ::ﬂ\:\ \\'\‘\\‘\\,":\:}\:‘;;\;\l‘j Pk C r“.\.\“'(.,,\('
V“' AY T .“ St \.\v‘; ‘LT 5 .\-)v‘r
= nsky Hierarch 1052019, ot 2 L
55 |6 |Chomsky Hierarchy H(\{\i&\\u.‘wm\\ﬁ Yot alul L ,67
ot
|

i
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SL i ;
e Unit| Topics to be covered Planned Date & Actual Date &
§ Hour Hour )
1 .
1 Introduction to Automata Theory and its significance 02-08-2019 Hour: 2 9 [ &,W C '
' 2
2 . -
1 Type 3 Formalism:Finite state automata 05-08-2019 Hour: 2 .
| (&1 [ 2| o]
3 |1 |Properties of transition functions 06-08-2019 Hour: 1 W C )J
r
4 |1 Designi i
gning finite automata 06-08-2019 Hour: 6 M,&/[/L [
s 1 [nra
5 A 07-08-2019 Hour: 6 |7 @7[,[{( é)
6 1 F- -t . - 0,0
inite Automata with Epsilon Transitions 09-08-2019 Hour: 2 |} é.LMQ/ L)
el 5] €19 ( ’)
quivalence of NFA and DFA
| 12:08-2019 Hour: 2 | / g ['&{l4 ¢
; 2)
8 |1 Converéion of NFA to DFA 13-08-2019 Hour: 1
oo | 2/5e4 ()
9 |1 |Equivalence and Conversion of NFA with
] enc and 13-08- :
without Epsilon Transitions e ZL[XW (g )
10 |2 |Myhill-Nerode Theorem 14-08-2019 H 6 CJ{[
: -08- our: 6 |9 A 0? CB)
111 |2 |Minimal State FA Computation »
16-08-2019 Hour: 2 : '
2 | 29lel g (42)
. . : TN JI\Z-HM"
12 12 Finite State Machines with Output- Mealy and 1@{08‘: e \CSCC‘H e pL YRS ¥ A
Moore machine (Design Only) : X\Q“HQW G 5’& ‘CﬁZ'(??“t{SZ)
o Conpuie ST //
13 |2 Two- Way Finite Automata PF 'i = ? \/e?’Cl ) .
20-08 2@}9 ggmm Llﬁ(/, 2)
AD )

29 L&Uff 7 L@éw B

WA&J//W
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e
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- -08-2019 Hour: 6
14 12 Regular Grammar 20-08- chw
-08-2019-Hour: 6
i 15 |2 Regular Expressions 21-08 QNKQM
r
| . i -08-2 Hour: 2
16 |2 Equivalence of regular expressions and NFA with |23-08-2019 Hour 9 S/L @%
epsilon transitions
17 |2 Converting Regular Expressions to NFA with 26-08-2019 Hour: 2 %KQ LM
‘ epsilon transitions
* Ky N . - :

! S 18 ]2 Equivalence of DFA and regular expressions 27-08-2019 Hour: | 25 £4 ZM
19 |2 Converting DFA to Regular Expressions 27-08-2019 Hour: 6 27 &W
20 |2 Tutorial 28-08-2019 Hour: 6 QQLW
21 |3 lPumping Lemma for Regular Languages 30-08-2019 Hour: 2 Qg/rg 07
22 |3 Applications of Pumping Lemma 02-09-2019 Hour: 2 26 (Q’[/Lﬁ
23 |3 Closure Properties of Regular sets (Proofs not 03-09-2019 Hour: 1 { Z/L’DW

required)
24 |3 |Decision Problems related with Type 3 Formahslrrr} 03-09-2019 Hour: 6 Q/[/LD L L9
| et
P \"-‘E",'\;‘a,\'\ b LJ.‘\Q
T N e
25 (3 |Type 2 Formaliéfng:@ﬁﬂ%ﬁ;ﬁfﬁ;g&q\g:\uaé'eb (EFL) 04-09-2019 Hour: 6 Z[ uj}l L9
\- \‘ “Ci\-' ‘ \‘”‘.‘\\l\‘ i\ \;'\\‘:‘P\ \\\e(%
onH Lo —\')\.\:.\‘\e@"'\“g- ?19 73\
S AS L e
( CANRUNY AR -00. )
26 |3 Context-Free Grammar égﬁ‘?&\bm 06-09-2019 Houy (‘LLCOM
27 13 |Derivation trees /@“/ 09-09-2019 Hour: 2 (.@LLO LLQ {I
{28 |3 |Ambiguity \ 10-09-2019 Hour: 1 / L”L Lol 149 ﬁfi t
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stack in PDA s e ™
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[ Nominal Ron Semester VV - COMPUTER SCIENCE & ENGINEERING - A
YEAR OF ADMISSION : 2017 (COMMENCEMENT OF CLASS - 01.08.2019)
SL. NO. NAME OF STUDENT REGISTER NO. REMARKS
1 |AAYUSH P REJI JEC17CS001
2___|ABHNITH E MORRIES JEC17CS002 Year out
3 |ABHUITHV J ‘ JEC17CS003 '
| 4 |ABHIRAM BHASKAR JEC17CS004
5 |ABINMK JEC17CS005
6 |ADITHYAN K JEC17CS006
ADNAN ABDUL AZEEZ l JEC17CS007 | TCissued on 19/04/2018
7 |AISWARYA SAJEEV JEC17CS008
8 |AISWARYA SURESH JEC17CS009
9 |AJNND JEC17CS010
10 |AJITH SANKAR O JEC17CS011
11 |AKASH KUMAR JEC17CS012 Year out
12 |AKHIL MR JEC17CS013
13 |ALEENA SHAJI JEC17CS014
14 |ALPHIN GEORGE ANSON JEC17CS015
15 |AMALAKS JEC17CS016
16 |AMALA MARIA NELSON | JEC17CS017
17 |AMAL TOM JEC17CS018 . ’ﬁ/
18 |ANAGHA N M | JEC17CS019 VA
19 |ANAKHAKR JEC17CS020 "
20 |ANILATA JEC17CS021
21 |ANILJITH MS JEC17CS022 ik ;‘ L
22 |ANJALI ANNE PRATHAP JEC17CSO2% ] E J“\u\—‘\‘ "5, \‘?\\\\ 5 raath)
23 |ANJITHAM J JEC17CS024 | ! rtgbﬂw o ‘j:\‘\ oL e
24 |ANJU VINCENT V JECTTCS025 | jpieest Sho-419%%"
ANTONY FRANCIS JEC17CS026 |  CH |§§iJED
25 |ARCHANA C K | JEC17Cs027
26 |ARCHANA S JEC17CS028
27 |ARJUNJ ) @




R R S R P

REMARKS

SL. No. NAME OF STUDENT REGISTER NO.
28 |ARNOLD MANUEL JOSEPH JEC17CS030
29 |ARUN RAJU JEC17CS031 ]
30 |ARYA MANOJ JEC17CS032
|31 |ASHIKA U JEC17CS033
|32 |ATHIRAC JEC17CS034 TFW
|33 |AVIN JOSEPH JEC17CS035
34 [BIBIN THOMAS JEC17CS036
35 [BINWIN VIJU JEC17CS037
36 _[BIVIN BABU CHALISSERY JEC17CS038
37 |CECILIA JOE JEC17CS039
38 |CHARLES JOSHY JEC17CS040
39 |CHRISTY SUNIL JEC17CS041 TFW
40 |DEEPAK KV JEC17CS042 Year out
41 |DHANYAR JEC17CS043
42 |DIVYA PETER JEC17CS044
43 [ELJO JOY JEC17CS045
44 |GLADEES CB JEC17CS046
45 |GODSTIN PAUL JEC17CS047
46 [HANEENAH V. A JEC17CS048
47 |HARIPRASADC JEC17CS049
48 |[HARISH S JEC17CS050
49 |[HIMAT JEC17CS051
50 |JACKSON JAMES JEC17CS052
51 |JAICOB JOHN A JEC17CS053
52 |JASMINE SHAJ JEC17CS054

Fr. Dr. JAISON PAUL
PRINCIPAL

B i
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‘Nominal Roll Semester V - COMPUTER SCIENCE & ENGINEERING - B

3|

YEAR OF ADMISSION : 2017

(COMMENCEMENT OF CLASS - 01.08.2019)

SL.No. NAME OF STUDENT REGISTER NO: [REMARKS
1 |JEVIN PAULY KURISSERY JEC17CS055
2 |JoRroul JEC17CS056 Year out
3 |JOSEPH JOEL C P JEC17CS057 TFW
JOSHNA JOHNSON JEC17CS058 Tzcg'_i;;;‘; o
4 |JOSHUA JOSEPH JEC17CS059 o
5 |JOSIN GEORGE JEC17CS060 Atte"‘éiii‘;mmer
6 |KARTHIK PC JEC17CS061
MANEESHA K.R JEC17CS062 Tff.lssu,iﬂfsn |
7 |MANEESH MANOJ JEC17CS063
8 |MARY JOSE JEC17CS084
9 M DEEPA JEC17CS065 Year out
10 |MEERA E THIMOTHY JEC17CS066
11 |MELVIN THOMAS JEC17CS067 A“e”‘ii‘irss‘;’“mer
12 |MOHAMED NAJEEB JEC17CS068
13 |M P ADITHYA VIJAYAN JEC17CS069
14  |MUHAMMED AFTHAB V U JEC17CS070
15 |MUHAMMED RANEESH CM JEC17CS071
16 |NAIR ANJALI VALSALAN e .|:JECITCSO72 "
17 |NAVEENPR "1 JEC17Cs073!
18 |NEETHUU N B *"""f‘_j’j,}%?—,§-l?~.@&9374
19 [NITHIN PETER T 9ECTIRS075
20 |NITHINPV _ 2 JEC17CS076 Year out
21 |NIVADILEEP o JEC17CS077 TFW
22 |NOVA DILEEP 13 JEC1705078 —
23 |RASHIM JEC17CS079
24 . |RASMIYACU JEC17CS080 TFW
25 |RESHMAR. JEC17CS081
E ROMISHT R JEC17CS082




.- )

L
m- ? NAME OF STUDENT REGISTER NO. |REMARKS
|27 |RONDY THOMAS K JEC17CS083
_i 'SANDRA DAVID JEC17CS084’
& EA_NDRA PS JEC17CS085 Year out
30 |SANGEETHACP JEC17CS086
L SANGEETHA PRATAPAN JEC17CS087
32 |SANJANA S JEC17CS088
-
33 |SAN JOSE JEC17CS089
| 34 |SARANYA KAYARAT JEC17CS090
35 |SAURAV MUNDANATT SATHEESH KUMAR | JEC17CS091
36 |SHIBANA JEC17CS092
37  |SHILPA SIVADAS JEC17CS093
38 |SHINOZ MOHAMMED P P JEC17CS094
39 |[SIDHARTH U JEC17CS095
40 |SINK JEC17CS096
41 |SREEHARI JEC17CS097
42 |SREELAKSHMIC JEC17CS098
43 |SREERAG R NANDAN JEC17CS099
44 |SRUTHI ELSA SHAJI JEC17CS100
45 |TEENA JOYPJ JEC17CS101
46 |TESSA SHYJU JEC17CS102
47 |THUSHARAP JEC17CS103
48 |VINCY ANTO JEC17CS104
49 |V JVISHNU JEC17CS105
50 |YASHIF VS JEC17CS106
51 |JUSTIN SIBI (REJOIN) . JEC16CS066 Year out
52 |ANN MARIYA JEC16CS026

Pl.O (Comyiute

_Fr.Dr. JAISON PAUL
PRINCIPAL
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Jyothi Engincering College, Cheruthuruthy

Department of Computer Science Engincering

CO Analysis - Internal Marks ¢ First Internal Exam

09-006-19

558 CS301 THEORY OF COMPUTATION 2019-20
M Name of Student Total Marks (50) |  Category
JEC17Cs001 [AAYUSH T Rigjy 23 AVERAGE
JEC17CS002 [ABLIIITIT T MORRITS A gt
JEC17Cs003 ABHIITH V] 36 GOOD
JEC17CS004  [ABIIRAM BHASKAR 26 AVERAGE
JECI7CS005  |ABIN M K 23 AVERAGE
JEC17CS006 |ADITHYAN K 2 Ay LRAGE
JEC17CS008  [AISWARYA SAJEEV [ POOR
JEC17CS009  |AISWARYA SURESLT 39 GOOR
JEC17CS010 [A)INN D 37 GOOD
|JECI7CS011 _ |AJITH SANKAR O 42 EXCELLENT
JEC17CS012  |[AKASH KUMAR 27 AVERAGE
JEC17CS013  [AKHIL MR 25 AVERAGE
JEC17CS014  [ALEENA SHAJI 45 EXCELLENT
JEC17CS015 | ALPHIN GEORGE ANSON 30 GOOD
JEC17CS016  [AMALAKS 49 EXCELLENT
JEC17CS017  |AMALA MARIA NELSON 33 GOOD
JEC17CS018  |[AMAL TOM 49 EXCELLENT
JEC17CS019  |[ANAGHA N M 45 EXCELLENT
JEC17CS020 [ANAKHA. K. R 37 GOOD
JEC17CS021 |ANILAT A 32 GOOD
JEC17CS022 |ANILJITH MS 34 COOD
JEC17CS023 |ANJALI ANNE PRATHAP 15 EXCELLINT
JEC17CS024 |ANJITHA M| 30 GOOD
JEC17CS025 |ANJU VINCENT V 19 POOR
JEC17CS027 |ARCHANA CK 13 POOR
JEC17CS028 |ARCHANA S 34 GOOD
JEC17CS029 |ARJUN | 44 EXCELLENT
JEC17CS030 |ARNOLD MANUEL JOSEPH 47 EXCELLENT
JEC17CS031 |ARUN RAJU 34 GOOD
JEC17CS032 |ARYA MANO]J 260 T ANSAY AVERAGE
JEC17CS033 |ASHIK A U Loy (ol ePY ‘\"‘;g \\\ BYe | T POOR
JEC17CS034 |ATHIRA. C TN (AN TGS sy
TJEC17CS035 |AVIN JOSEPH T A T N IR
JEC17CS036  [BIBIN THOMAS . cipeerisg oo (;‘5?31 CooD
JEC17CS037  |BINWIN VIJU J\JO“T“:\“\mu\h\j PG VTR \GE
JEC17CS038 [BIVIN BABU CHALISSIRY i 2 A RAGL
JEC17CS039  |CECILIA JOIE 35 LOOD
JEC17CS040_|CHARLES JOSHY s D )
JEC17CS041__|CHRISTY SUNIL pfw\ﬁ'” i 42 EXCELLENT
JEC17CS042 |DEEPAKK.V / v / 12 POOR
JEC17CS043 |DHANYAR 39 GOOD
[ JEC17CS5044  |DIVYA PETER 47 EXCELLENT




—JEC17C5045 TELjOJOY Vs FOOR
JEC17CS046 [GLADERS C B A AR
JEC17CS047_ [GODSTIN PAUL, i SO9n
JEC17CS048 [HANEENATIV A 37 GOOD

,|-JEC17CS049 | HARIPRASAD C 23 AT
JEC17CS050  [HARISH S 4 SOE
| JECI7CS051 |HIMA T, 36 SO0D
JEC17CS052 [JACKSON JAMES 1 e
JEC17CS053  [JAICOB JOHN A 23 AYERAGE
- L_JEC17CS054  [JASMINE SHA] 30 GOOD
@nber of Students 52
Number of Students Absent 3
Total Number of Students attended 49
Number of Students with Marks less than 45% 8 POOR
Number of Students with Marks betweeen 45% to 60% 11 AVERAGE
Number of Students with Marks betweeen 60% to 80% 20 GOOD
Number of Students with Marks greater than 80% 10 EXCELLENT
Class Average 31.41
Pass Percentage 83.67
Name of Faculty : ANEESH CHANDRAN
Dated Signature :
e
N W
v '\\{;\\\ '\‘)"‘"5\\%\
™t S\ AN
. 5'\9:('—?“ A '\'\\\. W
\ AT N Y
\‘-,\‘@‘\. N\ i ™ \\‘:\')‘ ' e
N %\‘n\ :\l'.\'\\' \\\\".,\ i\\-' \‘:)\\) N O\\eg‘b\
N GONET o LoD 19
A\ et 90
oW =
B o




Jyothi Engineering College, Cheruthuruthy

Department of Computer Science Engineering

CO Analysis - Internal Marks : First Internal Exam 06\09\19
S5Cs CS301 THEORY OF COMPUTATION 2019-20

| Registernvo, ]

“‘mgmﬁl;ﬁ”\r T Name of Student ‘Total Marks (50) | Category
JEC16CS066 [JUSTIN stgr 2 2 VERAGE
JEC16CS102  [SANALNADA M . =
}Egl 7CS055_[JEVIN PAULY KURISSERY ;fi =XCELLENT

17Cs056 110 ROJT AVERAGE
JEC17CS057 |JOSEPH JOEL C B 2 BN
JEC17CS059 [JOSHUA JOSERI > SO0D
JEC17C5060 JJOSIN GRORGT 13 EXCELLENT
JEC17CS061 |KARTHIK pc 26 AVERAGE
JEC17CS063 _|MANEESH MANG] L TOOR -
JEC17CS064_|MARY JOSE 2 O LENE
JEC17CS065_|M DEEPA > coop
JEC17CS066 |MEERA E THIMOTITY - ADSENT
JEC17CS067 |MELVIN THOMAS > cooD
JEC17CS068 |MOHAMED NAJEEB v K 20 POOR
JEC17CS069 |M P ADITHYA VAYAN 2 AVERAGE
JEC17CS070  |MUHAMMED AFTHAE VD > SooR
JEC17CS071  |[MUHAMMMED RANEESH CM 21 SS0
JEC17CS072|NAIR ANJALI VALSALAN - ~XCELLEN
JECI7CS073 |NAVEEN P R 33 GOOD
JEC17CS074 |NEETHUU N 3 GOOD
JEC17CS075 |NITHIN PETER A ABSENT
JEC17CS076 |NITHIN P V + ENCELLENT |
JEC17CS077 |NIVA DILEEP A ABSENT |
JEC17CS078 |NOVA DILEEP 47 EXCELLENT
JEC17CS079 |RASHI M 48 EXCELLENT
JEC17CS080 |RASMIYA C U 4 EXCELLENT
JEC17CS081 |RESHMA R 2 AVERAGE
JEC17CS082 |ROMISHT R e GOOD
JEC17CS083 |RONDY THOMAS K = AVERAGE

" JEC17CS084 |SANDRA DAVID 20 GOOD
JEC17CS085 |SANDRA P S 39 L GOOD
JEC17CS086 |SANGEETHA C P - ﬂﬂ‘z‘\“‘ POOR
JEC17CS087 |SANGEETHA P e i ‘ L T o & [ EXCELLENT
JEC17CS088 [SANJANAS TN : ‘S\C —\ \b\\ o \)\\3‘9]’ _ _ c:QOD
JEC17CS089 [SAN JOSE \\omery \\;, PP L SINE Y «\eg:’\ EXCELLENT
JEC17CS090 |[SARANYA . K Y = }f *\‘ )\\_,;;8-_}:19 o POOK
JECI7CS091 _[SAURAV MUNDANATT SATHEESH KUWAR \V‘\l(\)\‘ Sk ‘3,' COOD
JEC17CS092 |SHIBANA et 1 GOOD
JEC17CS093 |SHILPA SIVADAS 38 EXCELLENT
JEC17C5094_|SHINOZ MOHAMMED P P g EXCELLENT |
JEC17CS095 _|SIDHARTH U f 36 GOOD #a2) T

32 - Goop |

/




JEC17CS096  [SIIIN.K
JEC17CS097 |SREEHARI
JEC17CS098 |SREELAKSHMI.C
| JEC17CS099  |SREERAG R NANDAN
£C17CS'100 SRUTHI ELSA SHAJIL
JEC17CS101 |TEENA JOY PJ
JEC17CS102 |TESSA SHYJU
JEC17CS103 |[THUSHARA P
JEC17CS104 |VINCY ANTO
JEC17CS105 |V ] VISHNU ."
JEC17CS106 |YASHIFV S :
: 53 :
Total Number of Students 5 ’ ;
Number of Students Absent 48 B
Total Number of Students attended : 6 POOR
Number of Students with Marks less than 45% 7 AVERAGE
Number of Students with Marks betweeen 45% to 60% 21 GOOD
-~ Number of Students with Marks betweeen 60% to 80% 14 EXCELLENT | , . ‘
m Number of Students with Marks greater than 80% 315
Class Average ﬁﬁ_—J
Pass Percentage
Name of Faculty : ANEES\},{ CHANDRAN
Dated Signature:
rO
P
/ s
s g\‘?\%@ S
LoV \l\r‘\ \ .f\"l‘\\\‘ \“\'A\‘“ !
\r;f:‘\'g\ 5 Q-\i\ Q‘\Q
ot !f\:_‘v\""?é‘é"‘\_\.g;w Ne,a
g‘ ” D 'VU\\\‘\‘\"\‘:":)"(\\N\:\ (\\\(O) ?6’19 }
A\ ) '.\‘—i'“\o.\\ ~ i
) si?\\:\o%\w“ o
cn
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re— JYOTHI ENGINEERING COLLEGE
Name 7o STATEMENT OF SESSIONAL TEST2 MARKS ;
———"N€ of Teacher |: ANEESH CHANDRAN Semester : S5
Designatio : As:sistant Professor, Computer Science and

\ﬁ\n& Dept |Engineering(A) Month & Year |[:
Fef:lgl\wode : CS301, THEORY OF COMPUTATION Max Marks |: 50 v

5 N0 Name ; fairn Marks = Remarks
JEC17CS001 AAYUSH P REII 26 -

JEC17C5002 ABHIITH E MORRIES A Absent
JEC17Cs003 ABHIITH V J 26 :

JEC17Cs004 ABHIRAM BHASKAR 23 -

JEC17CS005 ABIN M K 9 F

JEC17Cs006 ADITHYAN K 24 -

JEC17Cs008 AISWARYA SAJEEV 15 F

JEC17CS009 AISWARYA SURESH 29 .

JEC17CS010 AJINND 35 -

JEC17Cs011 AJITH SANKAR O 25 -

JEC17CS012 AKASH KUMAR 14 F

JEC17CS013 AKHIL MR 24 9

JEC17CS014 ALEENA SHAJI 30 -

JEC17CS015 ALPHIN GEORGE ANSON 33 -

JEC17CS016 AMALA.K.S 36 -

JEC17CS017 AMALA MARIA NELSON 24 -

JEC17€CS018 AMAL TOM 38 -

JEC17CS019 ANAGHA N M 29 B

JEC17CS020 ANAKHA. K. R 26 -

JEC17CS021 ANILATA 23 -

JEC17CS022 ANIUITH MS 26 -

JEC17CS023 ANJALI ANNE PRATHAP 34 -

JEC17CS024 ANJITHA M | 24 -

JEC17CS025 ANJU VINCENT V 25 -

JEC17CS027 ARCHANA C K 24 -

JEC17CS028 ARCHANA S 37 -

JEC17CS029 ARJUN | 34 -

JEC17CS030 ARNOLD MANUEL JOSEPH 27 -

JEC17CS031 ARUN RAJU 27 -

JEC17CS032 ARYA MANOJ 30 -

JEC17CS033 ASHIK A U 20 F (N
JEC17CS034 ATHIRA. C 41 T A %“G‘
JEC17CS035 AVIN JOSEPH 43 paXroh® \j\,&\\\s\
JEC17CS036 BIBIN THOMAS TR SN R
JEC17C5037 BINWIN VIJU D Vi 300 TS Ton | e®
JEC17CS038 BIVIN BABU CHALISSERY o 02O a0 <19 53}
JEC17C5039 CECILIA JOE 3 G R ™
JEC17CS040 CHARLES JOSHY PRANIRTON
(JEC17CS041 CHRISTY SUNIL 25 . >
JECL/

JEC17CS042 DEEPAK.K.V 23 - ' ‘/V



/ o
JEC17CSO43 DHANYA R X 25 —" |
JEC17CS044 DIVYA PETER ‘29 ]
[UEci7Csoas ELIO JOY 6 F
JEC17CS046 GLADEES C B 8 F
JEC17CSO47 - |GODSTIN PAUL 27 ©
JEC17CS048 HANEENAH VA 28 -
JEC17CSO49 HARIPRASAD C 28 -
JEC17CS050 HARISH S 34 -
JEC17CS051 HIMAT. 14 F
JEC17CS052 JACKSON JAMES A Absent
JEC17CS053 JAICOB JOHN A 23 i
JEC17CS054 JASMINE SHAJ 6.56
Class Average 26. 12
Class Average (%) o 53,
Total Number of Students Attended ( Out of
52) 50
Number of Students Failed (Marks <45%) 8
|Number of Students Passed (Marks >=45%) 42
L Number of Students between 45 and 60% 26
Number of Students between 60 and 80% 14
No of students >= 80 2
Pass Percentage ' 84
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APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY
FIFTH SEMESTER B.TECH DEGREE EXAMINATION, DECEMBER 2017

Coursce Code: CS301
Course Name: THEORY OF COMPUTATION (CS)

Max. Marks: 100 Duration: 3 Hours

PART A

Aunswer all questions, each carries 3 marks. ars
1 Define Non Deterministic Finite Automata? Compare its ability with (3)
Deterministic Finite Automata in accepting languages.
2 Write the notations for the language accepted by DFA, NFA, e-NFA (3)
3 Can we use finite state automata to evaluate 1°s complement of a binary number?  (3)
Design a machine to perform the same.
4 Define Two-way finite automata 3)

PART B
Answer any two full questions, each carries 9 marks.

5 a) Design a Finite state automata which accepts all strings over {0,1} with odd (5)
number of 1°s and even number of 0’s.
b) Show the changes needed to convert the above designed automata to accept even  (4)
number of 1°s and odd number of 0’s

6 a) Construct Regular grammar for the regular expression : (5)
L =(a+ b)*(aa + bb)(a + b)*

b) List the closure properties of Regular sets. (4)

7 State Myhill-Nerode theorem. Minimize the following DFA by table filling (9)

method using Myhill-Nerode theorem describing the steps in detail.

PART C ! S \-,\‘\g\\-‘.g:u 00 679 °
: u\\\d.\.\\\\‘!
Answer all questions, eaclt carries ! \nmln

8 Which Normal Form representation of CFG will you prefer in conver to  (3)
NPDA? Why? /W}:Eﬂ



O

10
11

12

13

14

15
16
17

18

19

20
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a)

b)
a)

b)

A7009
What do you mean by useless symbol in a gr
useless symbols with an example.
Explain the different methods by which a PDA accepts a language. (3)
Can we construct a Deterministic PDA for the language ww?2Justify your (3)
answer. Otherwise how can we modify this language 10 make it geeopted, by
DPDA.

ammar? Show the elimination of  (3)

PART D
Answer any two full questions, cach carries 9 marks.
Define CFG for the following languages over the alphabets {a,b} 9
i. L= {a™"b"c"n,m>0 }
ii. L contains all odd length strings only
fii. L={0"1"2" n>0}
Design a Push Down Automata for the language L= {a”bz" | n>0} 9)
Trace your PDA with n=3.
Prove that the following languages are not regular ‘ 9)
1. L= {Oizsuch that i = 1} is not regular
ii. L = {aP such that p is a prime n umber
TR PART E e
Answer any four full questions, each carries 10 marks.
State and prove pumping lemma for Context Free Languages. (10)
Construct a Turing machine that recognizes the language L= {a""c"| n>0} (10)
What is a Context sensitive grammar(CSG). Design a CSG to accept the (6)

language L = { 0"1"2°| n>0 }

Define Linear Bound Automata 4)
Write a note on Recursive Enumerable Languages (5)
Discuss about Universal Turing Machines (5)
Explain Chomsky’s Hierarchy of Languages . - (6)

LetlL = {x/xe(a+b+ o)* and |x|, = ||y = |x|c 3. What class of language (4)
does Lbelong? Why? What modification will you suggest in the grammar to
accept this language? . ' |

Discuss the Undecidable Problems About Turing Machines (10)

KoKk k
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Answers

PART A

Mdr %
ks

1

An NFA can be represented by a 5-tuple (Q, ¥, 8, q0, I} where =

e Fis d set of final state/states 6fQ (F Q).

(3)

* Q is a finite set of states.

e Y isa finite set of symbols called the alphabcts

"

d is the transition function where 8: Q x Y. — 2”

(Here the power set of Q (2Q) has been taken because in case of NDFA, from a state,

transition can occur to any combination of Q/states)

q0 is the initial state from where any input is processed (q0 € Q).

Deterministic Finite Automata (DFA)
= No choice of which transition to take

= In particular, no e transitions

-w No guessing

Non-deterministic Finite Automata (NFA)

» Choice of transition in at least one case

= Accepts if some way to reach final state on given mput
=« Reject if no possible way to final state

« How to implement in software?

2 AD

FA can be represented by a 5-tuple (Q, 2, 8, q0, F) where —

An NFA can be represented by a 5-.1.ple (Q, 2., 4, qO

e Qis a finite set of states.
e isa finite set of symbols called the alphabet.

e 3§ is the transition functlon where 8: Q x Y — Q -
‘ Dr. SUNNY J“ PH KA!.AY/\TH;’\H&\AL
e qOis the.mmal state from where any input is processed: (q0 EQ) oS¢, Mopnil, B.Ed
i Wb (Cuitpaiet L Leionce), PhD (Maths)
£Q). PRINCIPAL 1
2 Jyotni Engineening Col! ege1 //

\\ m@l._rumuuthy P.0O.- 6;\

e F is a set of final state/states of Q (F

Q is a finite set of states. /{},ﬂ}'\)’\

e Yis a finite set of symbols called the alphabets,

e & is the transition function where 8: Q x ¥ — 20

-




(Here the power set of Q (2Q) has been taken because in case of NDFA, from a state,

transition can occur to any combination of Q states)
. ooy . fe nroccaese 0 (= ( .
e q0 is the initial state from where any input is processed (40 €Q)

» Fis asct of final state/states of Q (F £ Q).

A ¢-NFA is a quintuple

A=(Q,%,5,q0,F)

where
—Qis a set of states

—2is the alphabet of input symbols
—qO€Q is the initial state
—F S Qs the set of final states
—&8: Q x Ze@-> P(Q) is the transition function

* Note € is never a member of X

* Zg is defined to be (Z U g)

3 No, Finite State Automata with Output (Mealy/Moore Machine) is needed to perform this | (3)
operation. Finite State Automata (DFA, NFA or e-NFA) can’t perform calculations but rather
accepts or rejects a regular language.

0/0
il
1/1

4 2DFA ' Can read the input back and forth with no I|m|f cn how many times an input symbol | (3) !
can be read. ' As in the case of DFA, the 2DFA decides whether a given input is accepted or
rejected.

= [y [y |y |2y |y (g | dx e Uyl 4 ///_,.
D s
A g
Q /oy
‘ b
ALRRTERE
TP pral, BEF 3
ey J0SEL I W
bt C\L."\.-.«--\\,\-.-\Cr«-‘:“\"’v ). POt
VISR ot
phb \(‘,u\‘-\\n'\ RN H):\\L Co“ej_:
L H-’tv“ z 9>

J OY'\\-“ 'Uu\\]




[& T e
Formally, a 2DFA is an octuple

M = (Q,Z 40 8t 7).
where

e (2 is a finite set (the states).

¥ is a finite set (the input alphabet).

F is the left endmarker, - & X,
- is the right endmarker, 4 ¢& ¥,

5:Q x (SU{FAp = (@ x {L,R}) is the trunsition function (L. ¥
stand for left and right, respectively),

s € @ is the start state,

t € Q is the accept state, and

L]

r € @ is the reject state, r 7 t.

PART B

Answer any two full questions, eacl carries 9 marks.

&)

5 a)
b)
T";)" S > ABA
: A—>aA/bAle
’J B -»aa/
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4

Propertics of Regular Sets:

Property 1. The union of two regular set is regular.

Proof -

Let us take two regular expressions

REI = a(aa)* and RE2 = (aa)*

So, L1 = {a, aaa, aaaaa,.....} (Strings of odd length excluding Null)
and L2 ={ ¢, aa, aaaa, aaaaaa,....... } (Strings of even length including Null)
LI UL2={¢ a, aa, aaa, aaaa, aaaaa, 2aaaaa,.......}

(Strings of all possible lengths including Null)

RE (L1 UL2) = a* (which is a regular expression itself)

Hence, proved.

Property 2. The intersection of two regular set is regular.

Proof -

Let us take two regular expressions

REI = a(a*) and RE2 = (aa)*

So, L1 = { a,aa, aaa, aaaa, ....} (Strings of all possible lengths excluding Null)
L2 ={g, aa; aaaa, aaaaaa,....... } (Strings of even length including Null)

L1 N L2 = { aa, aaaa, aaaaaa,.......} (Strings of even length excluding Null)

RE (L1 N L2) = aa(aa)* which is a regular expression itself.

Hence, proved.

Property 3. The complement of a regular set is regular. /\@

Proof — F\\,F\ﬁ\an 3
AR g B8
B g SN\ A R )
Let us take a regular expression - 5 QS ?V\\ o ;\,\‘}:\ (e Al
c\\.‘)\\“lv\ X “‘ x\ ™ W 2 \\CC\" o
= * 0‘- \u\\\ ol = ‘\‘“)'«.(-s‘%'\_ \ ‘.Ce
e, \\\‘\J QUMY gt g 2\:;5'5*
, iy el v en
So, L = {g, aa, aaaa, aaaaaa, ....... } (Strings of even length including Null) m( e N 2.0
u‘\\'\\}

Complement of L is all the strings that is not in L.

So, L’ = {a, aaa, aaaaa, .....} (Strings of odd length excluding Null)




[y

o

) = a(aa)* which is a regular expression itself.

Hence, proved.

Property 4. The difference of two regular set is regular.

Proof -

Let us take two regular expressions =

REl =a (a*) and RE2 = (aa)*

So, L1 = {a, aa, aaa, aaaa, } (Strings of all possible lengths excluding Null)
L2 = { g, aa, anaa, aaaaaa,....... } (Strings of even length including Null)
L1-L2 = {a, ana, aaaaa, aaaqaaa, ....}

(Stﬁngs of all odd lengths excluding Null)

RE (L1 -L2) = a (aa)* which is a regular expression.

Hence, proved.

Property 5. The reversal of a regular set is regular.

Proof —

We have to prove LR is also regular if L is a regular set.

Let, L = {01, 10, 11, 10}

RE(L)=01+10+11+10
LR = {10, 01, 11, 01}
RE (LR) = 01 + 10+ 11 + 10 which is regular
Hence, proved.

Property 6. The closure of a regular set is regular.

Proof — g
IfL = {a, aaa, aaaaa, ....... } (Strings of odd length excluding Null) S
: \)““.\— \‘d¥ ) B (“.!,",_‘\“‘"’ \ O
i.e.,, RE (L) =a (aa)* PR
5:"”_ \t3
L* = {a, aa, aaa, aaaa , 222aa,............... } (Strings of all lengths e‘igluding Null)

RE (L*) = a (a)* | | /ffa"“‘h

Hence, proved.

, Property 7. The concatenation of two regular sets is regular.,




Proof —

Let RE1 = (0+1)*0 and RE2 = 01(0+1)*

Here, L1 = {0, 00, 10, 000, 010, ......} (Set ofstrmgs ending in 0)

and L2 = {01, 010,011,.....} (Set of strings beginning with 01)

Then, L1 L2 = {001,0010,0011,0001,00010,00011,1001,10010,........00--.- }

Set of strings containing 001 as a substring which can be represented by an RE — (0 +

1)*001(0 + 1)*

Hence, proved.

Myhill-Nerode theorem definition -

Algorithm
Input — DFA

Output — Minimized DFA

Step 1 — Draw a table for all pairs of states (Qi, Qj) not necessarily connected directly [All

are unmarked initially]

Step 2 — Consider every state pair (Qf, Qj) in the DFA where Qi € F and Qj [ F or vice

versa and mark them. [Here F is the set of final states]

Step 3 — Repeat this step until we cannot mark anymore states —

If there is an unmarked pair (Qi, Qj), mark it if the pair {8 (Qi, A), 6 (Qi, A)} is marked for
some input alphabet.

Step 4 — Combine all the unmarked pair (Qi, Qj) and make them a single state in the reduced

DFA.

B8
% rp/
p| v ‘@-/"f i
el U |V / . _\\}\N{\{\P‘
F Vv Yv WMD)
: AT e et
X B CDE {XQ%?S\!\SC'?\ oD
[\V1a '-.5‘3‘(' :
- Combining unmarked pairs and drawing minimizeg. a?ﬁ\spmﬁ?& \@’M\K}!@\\)P‘\% oo\"‘"’2§\
GO PR e g2
[0} ?‘“V' eg\'}“ N.“'.
- - 0 1,6 W 0\\“ u‘\’\‘ !

D~ o™

*State AB is the new start state |

|1

\




PART C

GNF (Greibatch Normal Form)

For any context-free grammar in Greibach N
nondeterministic pushdown automaton. This establishes that
a cfg.

ormal Form we can build an equivalent
an npda is at least as powerful as

Key idea: Any string of a context-free language has a leftmost derivation. We set up the npda
so that the stack contents "correspond” to this sentential form; every move of the npda
represents one derivation step.

The sentential form is: sentential form

- - stack
» the characters already read, #

e PLUS the symbols on the stack abb _ﬁ_B_Z_
e MINUS the final z (the initial stack symbol). [ ‘aabbb
- —
L characters remaining
characters read

In the npda we will construct, the states are hardly important at all. All the real work is done
on the stack. In fact, we will use only the following three states, regardless of the complexity
of the grammar:

 Start state q0 just gets things initialized. We use the transition from q0 to ql to put the
grammar's start symbol on the stack.

0(q0, A, 2) = {(ql, S2)}
o State ql does the bulk of the work. We represent every derivation step as a move from

ql to ql.
o We use the transition from q1 to qf to accept the string.

d(l, A 2) = {(df, 2)}

Removal of Unit Productions ‘
q\(\ﬁ\\\

Any production rule in the form A — B where A, B € Non-terminal is :Qs"klfgﬂhlkrrt;.‘?«
W\ i AN

QLY
RS

L o o™
Removal Procedure = B “\T\ectu\\\\‘“\c\:*'~:\?~\§C\j«;\’\3 021\9 53
Step 1 — To remove A — B, add production A — x to the gr&‘h\'\ﬁmr rl{\lc\‘\)vhe\\}‘\i%;/,eﬁﬁﬁ

x occurs in the grammar, [X. & Terminal, x can be Null] - \\é\(iew\\\‘i“

Step 2 — Delete A— B from the grammar,

Step 3 — Repeat from step 1 until all unit productions are removed.

Problem . ’ ’ s N




Remove unit production from the following =
S—XY,X—=a,Y—>Z|bZo>MM—NN—a
Solution —

There are 3 unit productions in the grammar —
Y—>Z,Z—>M,andM—+N

At first, we will remove M — N.

AsN —a,weadd M — a,and M — N is removed.

The productibn set becomes
S—>XY,X—>aY—>Z|bZ-M,M—oaN—a

Now we will remove Z — M. /
AsM — a, weadd Z— a, ahd Z—Mis remo?ed. | /
The production set becomes
S—>XY,X—a,Y—Z|bZ—>aM—aN—oa
Now we will remove Y — Z. |

AsZ —a,weadd Y—a,andY — Z is removed.

The productlon set becomes /:
S — XY, X—aY—albZ—a M—r/a N—a

/
Now Z, M, and N are unreachable, henée we can remove those.

) /
The final CFG is unit production frf'e =

S-—»XY,X—»a,Y—+a|b

Removal of Null Productions

In a CFG, a non-terminal s'y'fnbol ‘A

Removal Procedure Ot S
: \,\\‘x

is a nullable variable if there is a production A — g or

there is a derivation that starts at A and finally ends up with R\
: / R LN fﬁ“* S ‘;
€. A > civisreees —> E ,/ ‘r\q D t h \ \\\\ c\\“ \
'/ C\ \\ ‘\\\" \\,\\Jl\ \"r‘\ :\. U\ ‘\‘ . \) 3 W

'— \ Ve \(‘\-
1\\ < Co\
Find out hullable non-terminal variables wh‘xch erive g\ \(\\,e\\‘\g. ot

Step 1 —

o 4\,\\\\‘1
Step 2 — For each productnon A — a, construct all pro@jmtb\.\? A — x where xis obtained
from ‘a’ by removing one or multiple non-terminals from Step 1. ‘

1631

7

o | step 3 - Combine the original productions with the result of:, st/p 2 Mi;lfwj




B e

productions,

Problem

Remove null production from the following —

S—*AS/\MB]b,A-—»B,B-—»bIE '

Solution —

There are two nullable variables — A and B

At first, we will remove B — .

After removing B — ¢, the production set becomes —
S—ASA|aB|b|a, A eB|b|&epsilon,B—Db
Now we will remove A — e

After removing A — ¢, the production set becomes —

S—ASA |aB|b|a|SA|AS|S,A—B|b,B—b

This is the final production set without null transition.

10 Acceptance by final state — )
Fora PDA (Q, )., S, 9, qO, I, F), the language accepted by the set of final states F is —
L(PDA) = {w | (q0, W, I) 0* (q, 8, %), g EF}
for any input stack string X.
m Acceptance by empty stack —
4 For a PDA (Q, Y, S, 8, q0, I, F), the,language accepted by the empty stack is —
L(PDA) = {w (a0, W, ) O* (g €. €, 4 €Q}
11 - No, we can construct only NPDA for this language G)
- The language is implemented in PDA by pushing the first half (w) of input and
compafing the second half (w") with popped values from the stack. But in this
language there is no way for DPDA to determine the middle point of input string. So
no DPDA is possible.
- If the string included with a special symbol as middle point marker, it can be accepted |
by a DPDA.  Eg wew”
e PART D
i Answer any two full questions, eacl carries 9 marks.

IR i




NN Tade
A >adb /g,
2 8BSl
1= ol
A > a/h
leatifiod that tho language is not CIFL so no CFG productions possible

i o . onl

o * 9]
a, Loz,
©

L={0 [i=0} isnot regular,
Proof,

For contradiction, suppose L is regular. So,
L=L(M) for some DFA M.

Suppose M has m states. Consider 0

By Pumping Lemma, 0 =uvw such that

v#e and forn>0,uv winL.
. Then a> 0 and forn> 0,

Set a=|v| and b=|uw
an+b is a square.
Specially, when n=0, b is a square. Sct b = cc.

When n = a+2¢, antce = (ate) .

Now, consider n=a+2c+1Note that an+b = (a+c) +a.

But, (whet1) = (atc) +2(ate) + 1> (akc) +a.

Hence, (atc) +a cannot be a square.

PART E
Aunswer any four full questions, cach carries 10 marks.
3
(10) |
15 Lemma |
i i %
IfL is a context-free language, there is a pumping length p such that any stringw € L of
length > p can be written as w = uvXyz, where vy # &, [vxy| < p, and for all i > 0, uvixyiz €L.
Applications of Pumping Lemma |
Pumping lemma is used to check whether a prammar is context free or not. Let us take an |




I e

example and show how it is checked.
Problem

Find out whether the language L = {xnynzn | n 2 1} is context free onneL.
Solution

Let L is context free. Then, L must satisfy pumping lemma.
At first, choose a number n of the pumping lemma. Then, take z as On1 .
Break z into uvwxy, where

[vwx| <n and VX €.

Hence vwx cannot involve both 0s and 2s, since the last 0 and the first 2 are at least (n+]) }
positions apart. There are two cases —
Case 1 — vwx has no 2s. Then vx has only 0s and Is. Then uwy, which would have to be
in L, has n 2s, but fewer than n 0s or Is.
Case 2 — vwx has no 0s.
Here contradiction occurs.
Hence, L is ﬁot a context-free language.
16 (10)
a/a,L
b/, L
Z/z,L
34) Yy L
WAL
LP‘( "\d
’Zl:lR | D\' J‘\k&\b\; ‘\ ' t\p: Ll\\,k']- D\ -
- Lot ST
pnb (Come" P‘ﬁ\NUP coned?
i ’ 1914 3 b?)
o A A AN 879
17 | a) | A context- -sensitive grammar is a formal grammar in wlncW(rf\\}. N}Tlmnhi §1\a'es and right-hand | (6)
sides of any production rules may be surrounded by a conte\t of termina nd{ontermmal
symbols.
CSG to accept the language L = { 0" 1"2"| n>0 }
S-> aSBc/aBC
CB ~ BC




BEED
bB - bb
bB > be
cC = cc

E @

A linear bounded automaton is a multi-track non-deterministic Turing machine with a tape of

some bounded finite length.

Length = function (Length of the initial input string, constant c)

Here,

Memory information < ¢ x Input information

The computation is restricted to the constant bounded area. The input alphabet contains two
special symbols which serve as left end markers and right end markers which mean the
transitions neither move to the left of the left end marker nor to the right of the right end

marker of the tape.

A linear bounded automaton can be defined as an 8-tuple (Q, X, ¥, g0, ML, MR, 8, F) where

e Q isa finite set of states

o X is the tape alpljabet

e Y isthe input alphaBet

o q0 is the initial state

« ML is the left end marker |

« MR is the right end marker wherevMR #ML

« §is a transition function which maps each pair (state, tape symbol) to (state, tape

symbol, Constant ‘c’) where ¢ can be 0 or +1 or -1

o F is the set of final states

End

Left End Marker _ Right End Marker

== ___,, o
A determmlstlc linear bounded automaton is always context-sensitive and the ling r'bounded
on with empty language is undecidable..A /




Recursive Enumerable (RE) or Type -0 Language ()

RE languages or type-0 languages are generated by type-0 grammiars. /\'n RE language can be
aceepted or recognized by Turing machine which means it will enter mlo'ﬁnal state for the
strings of language and may or may not enter into rejeeting state for ll)c strings which are not
part of the language. It means T™ can loop forever for the strings which are not a part of the
language. RE languages are also called as Turing recognizable languages.

Recursive Language (REC)

A recursive language (subset of RE) can be decided by Turing machine w!lich means it will
enter into final state for the strings of language and rejecting state for the strings which are not
part of the language. e.g.; L= {anbnen|n>=1} is recursive because we can construct a turing
machine which will move to final state if the string is of the form anbncn else move to non-
final state. So the TM will always halt in this case. REC languages are also called as Turing
decidable languages. The relationship between RE and REC languages can be shown in Figure

RE

Closure Properties of Recursive Languages

= Union: If L1 and If L2 are two recursive languages, their union L1UL2 will also be
recursive because if TM halts for L1 and halts for L2, it will also halt for L1 UL2.

* Concatenation: If L1 and If L2 are two recursive languages, their concatenation L1.1L2
will also be recursive. LI says n no. of a’s followed by n no. of b’s followed by n no. of
c¢’s. L2 says m no. of d’s followed by m no. of e’s followed by m no. of f’s. Their
concatenation first matches no. of a’s, b’s and ¢’s and then matches no. of d’s, e’s and
f’s. So it can be decided by TM.

»  Kleene Closure: If L1is recursive, its kleene closure L1* will also be recursive.

= Intersection and complement: If L1 and If L2 are two recursive languages, their
intersection L1 N L2 will also be recursiveL 1 says n no. of a’s followed by n no. of b’s
followed by n no. of ¢’s and then any no. of d’s. L2 says any no. of a’s followed by n
no. of b’s followed by n no. of ¢’s followed by n no. of d’s. Their intersection says n no.
of a’s followed by n no. of b’s followed by n no. of ¢’s followed by n no. of d’s. So. it
can be decided by turing machine, hence _TeCUISIVE.
Similarly, complementof recursive language L1 which is Y *-L1, will a.liq‘bési"éééfl§iﬁ’eé\

JPRE T SRR X

R ‘:\ SIS gt
SN A MEP enet P

b)
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VT T T - GOV o
S INSARREE RSt 55 (5)
THE UNIVERSAL TURING MACHINE B Eendg o

AN

. oo . R
The UTM has a tape infinite in both ends to hold the input and RS\NQSH}\ the computation, It algo has afrt

other tapes also that are used for the processing. The first tape holds the description ofthie origial Turin;

The innnt to the 1ITM Tu is siven in tha form <Tm > where Tm iﬁﬂlﬂ’ nring machine that i tq b

i e T S RS
; g —— e it

oy A
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Turing machine is specified by transition rules or delta rules. E
AA Ao (qi, a) =(qj, b, R)

where qi = the initial state

a = the current read symbol

qj = the next state final state

b = the write symbol

ach transition is of theTorm:

R = the direction to which the tape head has to move (i.e., left or right) |

The tape head of the Turing machine and that of the UTM can move in either direct, move lefi speciﬂ:cc
position, this is specified by S. The encoded input is given to the UTM. The tape hefad scans the content
the transition rules stored in the description tape and performs the operation as specified in the transit{or

the final state, check section and performs the same as Tm. The internal structure of universal Turing ma

Control Unit of UTM

A

Description of T,

Tape contents of Ty, Internal State of T,

Fig. 1: A Universal Turing Machine

19

According to Noam Chomosky, there are four types of grammars — Type 0, Type 1, Type 2, ()

and Type 3. The following table shows how they differ from each other —

Grammar Grammar Accepted Language Accepted Automaton
Type
- Type 0 Unrestricted grammar Recursively enumerable Turing Machine

- Type 1 Context-sensitive Context-sensitive language  Linear-bounded
; grammar automaton
. Type 2 Context-free grammar  Context-free language Pushdown automa

 Type 3 Regular grammar Regular language Finite state autom?

language

LTl e o e e e




s
I ~—,

el \\
.
Recursively Enumerable

- \\

Conlext -Sensitive

Context - FrA
Regular .

Type-3 grammars generate regular languages. Type-3 grammars must have a single non-

terminal on the left-hand side and a right-hand side consisting of a single terminal or single

terminal followed by a single non-terminal.
The productions must be in the form X—aorX—aY
where X, Y € N (Non terminal)

and a € T (Terminal) /’/

The rule S — & is allowed if S does not appear on the right side of any rule.
Type-2 grammars generate context-free languages.
The productions must be in the form A — v

where A € N (Non terminal)
and y € (T U N)* (String of terminals and non-terminals).

:/ 1 . - .
These languages generated by these grammars are be recognized by a non-deterministic
pushdown automaton.
/
Type-1 grammars generjate context-sensitive languages. The productions must be in the

form /

/
f

aApfp—oayf //"
1" .
where AEN (Non—}érmmal)

and ¢, B, v € (T U"vi\l)* (Strings of terminals and non-terminals)
' /

f: _ ,
The strings « and f may be empty, but y must be non-empty, 0.

The rule S — ¢ is allowed if S does not appear on the right side G‘i\t‘hy lule ']hg 1:111\},‘1@65
snized by a linear bounded aut '\ldf]‘ st
generated by these grammars are recogl y automs

£

R R N
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= : . ion
Type-0 grammars generate recursively enumerable languages. The productions have no

restrictions. They are any phase structure grammar including all formal grammars.
They generate the languages that are recognized by a Turing machine.

The productions can be in the form ofa — Pwhereais a string of terminals and

nonterminals with at least one non-terminal and « cannot be null. B is a string of terminals

and non-terminals,

- L belongs to Context sensitive grammar

- Since a PDA with stack with its strict FIFO policy, not able to accept this language but a
LBA with tape can accept the same it is CSG-

- A CFG can’t represent this language because of its restriction on LHS of productions. If LHS
of productions allowed to include multiple symbols (Terminals or variables) then the grammar

will be able to accept this language

4

20

Definition: A decision problem is a problem that requires a yes or no answer.
Definition: A decision problem that admits no algorithmic solution is said to be undecidable.

* No undecidable problem can ever be solved by a computer or computer program of
any kind. In particular, there is no Turing machine to solve an undecidable problem.
»  We have not said that undecidable means we don't know of a solution today but might
find one tomorrow. It means we can never find an algorithm for the problem.
e It is not obvious how to show no solution can exist.
o We can do so by constructing a logical paradox.
o Once we've seen one problem that is undecidable, it is often easy to show that
other similar problems must also be undecidable.

Halting Problem — Does the Turing machine finish computing of the string w in a finite

number of steps? The answer must be either yes or no.

Proof — At first, we will assume that such a Turing machine exists to solve this problem and
then we will show it is contradicting itself. We will call this Turing machine as a Halting
machine that produces a ‘yes’ or ‘no’ in a finite amount of time. If the halting machine

finishes in a finite amount of time, the output comes as ‘yes’, otherwise as ‘no’. The

following is the block diagram of a Halting machine —

—— Yes (HM ha\t(s dh mput‘w) pud
e\ v

Input
, Halting Wt SO
string ) P Of. \M yu\\\ e n\e <
Mach.ne \) \ .u \\\\\4\" 5,)

\\‘ QD

Now we will design an inverted halting machine (HM)® as —

— No (Hr\)l does pot h‘aLt on mput v
s
D .

(10)

e —_—



If H returns YES, then loop forever.

If H returns NO, then halt.

The following is the block diagram of an ‘Inverted halting machine’ —

Infinite loop

Input Halting
string

Machine

— No

Further, a machine (HM), which input itself is constructed as follows —

If (HM); halts on input, loop forever.

Else, halt.

Here, we have got a contradiction. Hence, the halting problem is undecidable.

* % % %k
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- - e . (KTU Scheme) SRR o
~ZTime: 90 minutes v Max Marks:54-...

AT : < PARTA TR
( Answer any ¥ questions oul of 4)
Q Questions ' Marks | CO | Bloom's :
No. : Taxonomy
' level
1 | Write a short note on ; 4 1 6
a) Transition diagram
b) Transition table
.2 | Find ECLOSE of all states of the following &-NFA . 4 1 2
Start state );inal slate
NS \\J F\\’
e \v\ \Y\ 1
3 | Write a short note on Two way Automata 4 a2 ol W \“\\ Bs
AL TGOS
e i . SR ETINEEERD
4 | Explain the extended transition function of an e-NFA - e ‘:\f“ 4o \\{? %}:\ 7
L/——L——-/ : RS ;\,\NP T i no\‘g“—*_:’,\
oN TR TR L
pe . n;\\%‘\“‘.\“.‘o"ro
: ot e
PART B eV
co

( Answer ...2...questions out 0f....3...)/tﬁwf~f"



Construct a DFA that atc C;}i&{?ﬁ st of strings which

< containg even number of 18 and oddnumber of Us.

-

e |

a)  Design a DFA whichaccept L={WIW £(0,1)", where g i 5
every ‘0" inw has 'l immediately to its right} | ol -
b)Design a NFA that accepts L=(x€ (a. b} x ends with ‘aab’)

PART C
( Answer ...2...questions ouf 0 i)

8 | Construct a mealy machine that prints a whenever the 10 P 6
sequence ‘01 encountered in any input binary string

{

i

&

§

9 | a) Design an NFA that accepts a set of all strings containing | 10 1 1‘
1101 as a substring.

b)Convertabove NFA to equivalent DFA %

!

!

(84}

10 | Minimize DFA using Table filling method 10 5

4/\g l
1 T H ; Y

§ fpm—— )

(5]

1
+
.
H
‘
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3. 2DFA
> Can read the input back and forth with no limit on how many times an input symbol can be read
~ the «case of DFA, the 2DFA decides

i@yl ag |ayg)ay

ay | az

a,|

=,

4.The Extended Transition Function of an NFAAs with a DFA, we can define theextended transition functionot an

NFA. If the transitionfunction isd, we usually denote the extended transition function by"3. The basis is that"8(q, a)

- :={q}.For the induction step, letSbe"5(q, x). Then"d(p, xa) :=Up€eS&(p. a).

Fonamndiy, a 2017\

AS = {¢Q. X2, .
ﬁ where

e (2 is n finite

i= a0 octuaple

PETTS YRRPSI SRR B

sot (the states).

e ¥ ix @ finite set (Lhe input alphabet).

e = ix thoe lefl

e 4 is thie il
o 5 () m (T

stancd for et
e 4 ¢ € is the
o f o ()N vle

e % €2 is the

4 The Extended Transit
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ion Function of an NFAAs with a DFA, we can deline ll\ud\ﬁnm\“ {ransition functionol ™,

NFA. If the transitionfunction is3, we usually denote the extended transition hmumn b\ S, The lnm\ S m o0y,

={q}.For the induction

step, letSbe™3(a, X)- Then"8(p, xa) :=UpESS(p. a).

ff‘*\ff’ 3>
N

; 5 il
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whether a given input is accepted or rejected.




ANSWER KEY
CS301 THEORY OF COMPUTATION




- ANSWER KEY
301 THEORY OF COMPUTATION

10.Myhill-Nerode theorem definition -

Algorithm
Input — DFA

Output — Minimized DFA

Step | — Draw 2 table for all pairs of states (Qi. Q)) not necessarily connected directly [Allare unmarked il ]
- o d SRR HINTIA

Step 2 — Consider every state pair (Qi, Q) in the DFA where Qi € Fand Qj F or vice versa and ma ke
' arg then.

[Here F is the ‘set of final states]
Step 3 — Repeat this step until we cannot mark anymore states —
If there is an unmarked pair (Qi, Qj)s mark it if the pair {3 (Qi, A), 8 (Qi, A)} is marked for some input ﬁlphabet

) and make them a single state in the reduced DFA

ine all the qnmarked pair (Qi, Qi

Step 4 ~ Comb
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Combining unmarked pairs and drawing minimized automata — 2 Marks
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Jyothi Engincering College, Cheruthuruthy
SECOND SESSIONAL EXAMINATION

October 28, 2019

(Department of Computer Science & Engineering)
CS301: Theory of Computation

(KTU Scheme)
Time: 90 minutes Max Marks:50
PART A
“ ( Answer any 3 questions out of 4)
Q Questions Marks | CO PO Bloom's
No. Taxonomy
level
1 List closure properties of Regular sets. 4 3 11,2,3.4, 1
5
2 | What do you mean by useless symbols in grammar? | 4 3 |1,2,3.4, 2
Show the elimination of useless symbols for 5
A — abc|Xbcc
X — XclaYc
Y — bYDb|Xc
Z — Zblc
3 Convert the given regular expression to an automata. 4 2 11,2,3,4, 5
(0+1)01 5
4 How can we eliminate left recursion? 4 3 11,2,3,4, 1
5
PART B 5
( Answer ...2...questions out of ....3... ) L \p\\’a‘-\'\

T Cj:\ e LN
5 _ 0 : \?{‘\\‘:( 1’(\‘2\.\1-‘:\\\’\ 132‘(,%}4V U 5 g
—al |2 q! ot [P0 W PSR L ned
q3 ql - \QJQ\'\\\““ PRI o u@,’lg %o
m ?‘\‘) e ».\‘,\eu ?_Q -
q3 qz k‘:"\\\c\ r}\)\‘(\\;
: ision for Ri®.Simplify VAR
Give all the regular expression for Ri=.Simplify as much on (O
| e o )




—
as possible T
Sabie | 3 1 ,2.3,4 4
6 What are the steps used to reduce the production rules of a 9 5
CIG? Explain with the following example.
S— bABC/C
A— bAA|aS|a
B— aBBJbS|b
C—a\e
D—¢
: o | 3 |1234] 4
7 Do the following 5
a) Derive any two representative strings with ’
minimum length 4 for the following CFG
G=({S,A,B},{a,b},P,S)
S— bA|aB
A— bAA|aS|a
B— aBB|bS|b
b) Draw derivation tree corresponding to string aabbab
with respect to aforementioned grammar
PART C
(Answer ...2...questions out of ..3...)
8 | Design a Push Down automata for the language 10 4 11,2,34,5
L={a"b® | n>0}. Trace your PDA with n=3
9 Prove that 10 3 1,2,3,4,5
a) L={a"|pis prime} is not regular
b) L={0'1'|i>1} is not regular
10 a) Construct a CFG for the language L={ o"m T?TZC’,TS
n<m<2n} T
b) Convert the corresponding grammar to PDA
accepting by empty stack
NN\\_J




Jyothi Engincering College, Cll(?rlltlluruthy
SECOND SESSIONAL EXAMINATION

October 28, 2019

(Department of Computer Science & Engineering)
CS301: Theory of Computation

(KTU Scheme)
Time: 90 minytes Max Marks:50
( Answer key)
,_ PART A .
NQo. ' Questions

11 List closure properties of Regular sets.

Closure under Union. IfL and M are regular languages, so is L UM. ...
Closure under Concatenation and Kleene Closure. ...

Closure under intersection. ...

Closure under Difference. ...

Closure under Concatenation. ...

‘Closure under Reversal. ...

Closure under homomorphism. ...

Closure under inverse homomorphism.

2 | What do you mean by useless symbols in grammar? Show the elimination of useless symbols for

A — abc|Xbee
X — XclaYc
m Y — bYb|Xc ,
anll | Z— Zblc
" | Ans: A —abc 2 N\\x\\\
. MREALASIIN
3 | Convert the given regular expression to an automata. 30%\3\’:(}\ SG\\“: CARRTT R
Snce

(0+1)01

How can we eliminate left recursion?
A— Aal/B
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PART B

0 1
—ql q2 ql
Q2 q2 q3
*q3 q3 q2

Give all the regular expression for Rjj

?) Simplify as much as possible

What are the steps’ used to reduce the production rules ofa

example,

S— bA[aBC/C
A— bAAlaS|a
B— aBB|bS|b

C—a\e
D—¢

CFG? Explain with the following

Ans:1)eliminate useless symbols,

A Bt e




B T

i e e

2)climinate unit production '
3)eliminate nullable and empty productions

e A e

7 | Do the following
a) Derive any two representative strings
G=({S,A,B},{a,b},P,S)
S— bA|aB
A— bAA|aS|a
B— aBB|bS|b

Ans:bbab,abab :
b) Draw derivation tree corresponding to string aabbab with respect to aforementioned

with minimum length 4 for the following CFG

grammar.

¢)
PART C
8 | Design a Push Down automata for the language
L={ a" b" | n>0}. Trace your PDA withn=3 : P
0(q0, 2, 2) |(q0,az) 0 4
0 (q0, a,a) F(q0, aa) AR
Q \\{“\\{\“?\\'\\g\;\. x

[ Indicates no operation only state change ] . \ c;JY ‘\\‘\?:Ji'\‘-t“x;\]\\
PR o e scei o

o™ C\‘_\\«,Ca“‘, .6

. m (TR} § ) \Qﬁ " - \)‘
[ Indicates pop operatl.on for alternate 'b'] AN A c\\\\ JN\“ ;
a(ql, b, @) (a2, \epsilon) o
e




Ao oS

[ Indicates no operation only state change ]
(g2, b, a) Hql, a)

[ Indicates pop operation for alternate 'b']
a@ql, b, a) F(q2, \epsilon)
A(q2, \epsilon, z) I—(qf, zZ)

8,2/a2

a,a/a

b,a/a

Required PDA

Prove that
a) L={a’ | p is prime} is not regular
As a reminder and clarification of notation: The Pumping lemma States that any word
WEL with |w[>n for a specific n can be split into three parts w=abc s that:

labl<n

Jol>0

ViéN:abicEL | |

Suppose there exists such an n (Which must be trye

if L is regy] :
Partition of any word z=abc with z[>n which fulfills £ 740: Then there is also a

the above Criteria,

Itis clear that the word zi=abic is of length

and thus -
[zil=[ac] (mod |b])

|zi|=[ac|+i[b| -



[ Indicates no operation only state change ]

&q2, b, a) Fql, a)

[ Indicates pop operation for alternate 'b'"]
&@ql, bya) F(q2, \epsilon)
&2, \epsilon, z) F(qf; z)

a,/ar
Q.l/n
= b,a/
Vo Nbitfa T\ ol
A/ . :

b, n/

Regpuired ROA

Prove that
a) L={a"| p is prime} is not regular
As a reminder and clarification of notation: The pum

; . ping lemma states that any word
WEL with [wl>n for a specific n can be split into three

parts w=ab¢ gq that:

labl<n
- |b>0
VieN:abiceL |
Suppose there exists such an n (which must pe true if | i

L 5 re .
partition of any word z=abe With [z|>n which fulfills the abovég:r[;re)r.‘ o (perc ko
ia.

It is clear that the word zi=abic is of length
lzil=fac|+ib| -
and thus’

=

lzil=lac| (mod |b))




e s et

and

|zi|=[ac]~i (mod [bl+1)

- Inthe case i=lac|,

|Zi[=0 (mod [bl4+-1)

holds true, In other words, |zlac|| would be divisible by [bF+1. i

Obviously, [zi[#b}+1 in the general case, so zlac| would therefore not be prime and could

not possibly be clement of L. So there has to exist a word z=abc with |z|>n for which
abic is not in the language, independently of n or the choice of a, b and c. Therefore, L

can not be regular,

b) L={0"1'[i21} is not regular i
For any regular language L, there exists an integer n, such that for all x € L with [x| 2 n,
there exists u, v, w € #, such that x = uvw, and
(1) |uv|<n
@) v 1
(3) for all i > 0: uviw € L

In simple terms, this means that if a string v is ‘pumped’, i.e., if v is inserted any number
of times, the resultant string still remains in L.

Pumping Lemma is used as a proof for irregularity of a language. Thus, if a language is
regular, it always satisfies pumping lemma. If there exists at least one string made from
pumping which is not in L, then L is surely not regular.
The opposite of this may not always be true. That is, if Pumping Lemma holds, it does
not mean that the language is regular.

For example, let us prove LO1 = {Onln | n> 0} is irregular. ,

Let us assume that L is regular, then by Pumping Lemma the above given rules follow.
Now, let x € L and [x| > n. So, by Pumping Lemma, there exists u, v, w such that (H -

‘ (3) hold.
w e : We show that for all u, v, w, (1) - (3) does not hold.
If (1) and (2) hold then x = Onln = uvw with Juv| <n and |v| > 1.

So,u=0a,v=0b,w=0clnwhere:a+b<n,b>1,c>0,a+b+c=n

But, then (3) fails fori=0
uvOw =uw = 0al0cln=0a+cln € L, sincea+c#n.

a) Construct a CFG for the language L={ 0"1™| n<m<2n}

10
S — aSbb I B
B—aBb|€
Convert the corresponding grammar to PDA accepting by empty stack by
8(q, €,5) —{(q,aSbb), (4,B)} ;«ﬁﬁ'@/ {

6(q, €,B) —{(a,2Bb).(, €)




ASSIGNMENT I

) Minimize the given DFA.(CO2, blooms taxonomy level 5)

2)

2) Construct a regular expression corresponding to the automata given below.(C02,
blooms taxonomy level 5) A

the language containing strings endi buth‘o
a regular expression for guag g g pg'ﬂ 1\

) Derive
it ing substring 00. .(CO2, blooms taxonomy level 4) (,\\e‘

contaln

4) 'Design a NFA for the following language: .(CO2, blooms taxonomy level 4)

(ab)* (ba)* U aa*

1.l t least two consecutive 0’'s or 1's
9 | = allstrings over {O 1} that have a M

MY
\,,Dﬂ QUP\

R T T S e s SIS B R T T e i amseimsmsn ey



ASSIGNMENT-2

Q Questions co| PO Bloom's
No. Taxonomy
' level
1 | Derive the string “00101” using Recursive | 3 | 1234 5
Inference for the CFG given by 5
S— AIB
A— 0A| e
B—0BJ1B| ¢
2 | Convert to CNF 3 11234 5
S — ABa 5
A—aab
B—Ac
3 | Write context free grammar for the following 3 1123, 6
a) L={a"b" | 2n<m<3n} for n,m>0 4,9
b) L={a"b" | n>m+3} for n,m>0
c¢) For the regular expression (110+11)*(10)*
4 | Prove the equivalence of acceptance by final 4 |1,23, 4
state and empty stack in PDA 4,5
5 | Do the following 3 |1,23, 4
a) Derive any two representative strings with 4,5
minimum length 4 for the following CFG
G=({S,A,B},{a,b},P,S)
S— bAl|aB
A— bAA[aS|a
B— aBBJ|bS|b '
b) Draw derivation tree corresponding to
string aabbab with  respect  to LAY ATHANY AL
aforementioned grammar s q \qc)(P\}\ N -“.'.\\‘\‘\\\Bié-\g\\S\
T Design a Push Down automata for the language [\ %L\‘\v ;2)%:%\\“\ ;:\‘\\i\\g gu cao
L={a o ¢"b>" | n>0}. Trace your PDA with n=3 ol ‘\\nf\ n v“x\u:;)p__ 353




—

- 2) Explain Greibach Normal Form
b) Convert the following grammar into GNF
S — AB[aB
A — aabe
B — bbA

1,2,3,
4,5

2,4

Find the equivalent uselesg grammar from the
given grammar

A ->xyz [ Xyzz

X->Xz/xYz

Y ->yYy/Xz

Z->Zy/z

1,2,3,
4,5

Submission date-5-11-19.
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: Faculty: Mr.ANEESH CHANDRAN Branch Computer Science and Engg,
Designation: |ASSISTANT PROFESSOR Semester S5 Batch | D
Subjeet Name:| THEORY OF COMPUTATION Subject Code: C5301

Series Test Assignment Final

Internal Split up First Sccond | Retest | First |Second Internal
' 20 20 50 5 5 50

E Series Test Assignment Final

First |Sccond | Retest | First|{ Second | Internal
Register No Name f]“]:: |

‘“0 50 50 50 10 10 50
' |ann MARIYA 7931 29 17 7 7 25
SANALNADH M 70.69 | 43 33 9 35
JEC17£5055 JEVIN PAULY KURISSERY 98.28 25 37 7 =31
JEC17CS057 JOSEPH JOELC P 93.1 35 37 8 10 38
"[JEC17CS059 JOSHUA JOSEPH. 81.03 43 36 7 40
JEC17CS060  |JOSIN GEORGE 70.69 | 26 15 6 23
- JEC17CS061 | KARTHIK PC 89.66 | 19 38 7 10 31
JEC17CS063 MANEESH MANO) 93.1 48 35 9 9 42
JEC17CS064 MARY JOSE 84.48 37 A 38 7 7 37
|JEC17CS066 | MEERA E THIMOTHY 86.21 | 38 31 8 10 37
JEC17CS067 MELVIN THOMAS 70.69 | 20 21 6 10 24
7CS668 | MOHAMED NAJEEB V K 84.48 | 23 24 7 9 27
“lEc17c5069 | M P ADITHYA VIAYAN 98.28 | 35 36 8 6 35
JEC17CS070  |MUHAMMED AFTHAB V U 75.86 | 31 7 8 7 93

' 1E_c1765071 MUHAMMMED RANEESH CM 91.38 | 41 41 8 9 41
- JEC17c5072  |NAIR ANJALI VALSALAN 75.86 | 33 31 8 10 35
JEC17C5073  [NAVEEN PR 8276 | 34 29 9 10 35

| JEC17CS074 _ [NEETHUU N 7759 A 29 19 | 9 9 28
JEC17C5075  |NITHIN PETER 89.66 | -4l 32 7] 9. 37
Dec17csor7 A DiLEEP 2lse 470r. ob?‘:’v .\ﬂf‘f?i*:f“}l, b~ H’ 46
JEC17CS078  |NOVA DILEEP e O .- IR "'lﬂ{'*f(ﬁ‘.";‘, o seente) PP VTY T a4
DEc17¢5079.  |RASHIM 8621 | 44 VY R T 45
Ec17cs080  |RASMIYACU 75,86 .. 24 AT (T SO RS 30
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GRS
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: akae b
' % RESHMA R 87.93 | 33 24 :_—9’—-—1%""‘7’
5&@83 RONDY THOMAS K 84.48 30 | 38 __—__,_2__.__1—()——————;;"
: -_J_E_Cy_tsoscl SANDRA DAVID 91.38 39 36 _________Z———TT
JEC17C5086 | SANGEETHA C p 89.66 | 42 32 9F [ ] -~
"|JEC17C5087 SANGEETHA p 81.03 37 23 ? N ' 33
JEC17CS088  |SANJANAS 89.66 | 41 31 ° i 2 |
'+ |JEC17¢S089  |sAN JOSE 81.03 | 14 27 ! ;
' lEC17c5090  |SARANYA. K 86.21 | 3l il 0 a 31.1
JEC17CS091 KUMAR RS i .82.76 31 9 2 i e
JEC17CS092°  [SHIBANA 84.48 | 43 34 2 10 40
- IEC175093  |SHILPA SIVADAS 84.48 | 40 32 7 10 37
JEC17C£5094 SHINOZ MOHAMMED P P 94.83 36 23 8 9 132
JEC17CS095 SIDHARTH U 86.21 32 10 9 10 26
- liECazcsoss  [suinK 86.21 | 30 23 8 10 30
- [JEC17C€S097 SREEHARI 93.1 39 27 8 10 35
" [JEC17CS098 |SREELAKSHMI.C 89.66 46 45 10 10. - 46
JEC17CS099 SREERAG R NANDAN 91.38 21 39 8 8 32
JECI7CS100 __|SRUTHI ELSA SHAJI 77.59 | 30 30 7 10 33
JEC17CS101 TEENA JOY PJ -82.76 39 23 7 10 33
: JEc17cs;oz TESSA SHYJU 89.66 43 33 8 10 39
JEC17CS103 THUSHARA P 79.31 9 25 g 10 3
JEC17CS104 __ |VINCY ANTO 84.48 | 35 15 i . -
‘JEC1.7'CSIOS V J VISHNU 79.31 33 9 p o s
|JECT7CS106  |YASHIF V' 81.03 24‘J 3
: L 8 10 24
V) Tevns Yenge & 2) Ageasts haoohar j,}ﬂ
H O g )
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Faculty: Mr.ANEESH CHANDRAN Branch Computer Science and Engg.
l)csigil'mti’on: ASSISTANT PROFESSOR Semester S5 Batch ' A
! sul,’.icL't Name: THEORY OF COMPUTATION Subject Code:  |CS301
Internal Split up First e TS?s;ond Retest Fii\s:ggél;?oe::i rnrtlcnr;lxlql
_— 20 20 50 5 5 S0
Series Test Assignment Final
First |Second | Retest | First| Second| Internal
Atten-
Register No Name dance ' :
% 50 50 so | 10| 10 50
g [ - :
17€500 AAYUSH P REJI 88.71 | 23 26 7 10 " 28
ﬁ?ésooz ABHIJITH E MORRIES 0 A A A 0
lEci7cs003  |ABHUITHV ) 95.16 | 36 26 8 7 32
JECI7CSOD4  |ABHIRAM BHASKAR 7581 | 26 23 7 10 28.
" lIEC17CS005 - |ABINM K 80.65 | 23 13 7 10 23
JEC17CS006  |ADITHYAN K 7581 | 24 24 8 10 28
: JEC17CS008 AISWARYA SAJEEV 88.71 11 25 8 9 23
JEC17CS009  |AISWARYA SURESH 87.1 39 29 5 10 35
JEC17CS010,  |AJINND 95.16 | 37 35 8 10 38
' lEc17€s011 |AJITH SANKAR O 90.32 | 42 25 6 9 34
- lE17cs012  |AKASH KUMAR 8548 | 27 14 6 | 10 24
1705013 |AKHIL MR 79.03 | 25 24 8 10 29
ﬁx'som ALEENA SHAJ| 8226 | 45 30 8 10 39
kcizesors  |ALPHIN GEORGE ANSON 8226 | 30 33 8 9 34
 JEc17¢5016  |AMALALK.S 34| 36 8 | 10 43
JEC17¢S017  |AMALA MARIA NELSON 8226 | 33 24 8 10 | 32
JEC17CS018  |AMAL TOM 88.71 | 49 38 8 10 44
EC17¢S019  |ANAGHAN M 96.77 | 43 29 8 10 39
JEC17CS020  |ANAKHA. K. R 95.16 | 37 26 5 10 33
kct7csoa1s |ANATA 95.16| 32 Xr. SR;JQJNY JOSEPH KALKVATHANRAL
chcsozz ANILITH MS 9032 | 34 26 ‘lcecf:kn]{nwxb,f'.. ’;lfcc'erf" i lmm
E;ncsoze ANJALI ANNE PRATHAP 9355 45 AN P | B AL L
E@ rOTHA M 93.55 | 36 24 BherutiufruBy {0105 fi1 33
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ANJU VINCENT v 87.1 _.__]2.,————2'5"/’7’,__19__— : =
fﬂ.fw ARCHANA C K 79.03 _‘1_3______,2_‘1,.—/"7—__1’0___ 4l
- JEC17CS028  |ARCHANAS 90.32 ___}_{______EZ_._———-—-—"T 10 =
JEC17CS029  |ARJUN | 91.94 __i‘i———ﬁ’/TT L
-|JEC17CS030  |ARNOLD MANUEL JOSEPH 9839 | 47 l’/TT 33
- |JEC17CS031  [ARUN RAIU 93.55 43_4___——37——’/’8’_7 31
DIEC17¢5032  |ARYA MANO) oroa| 26 | 3 /TT 23
- JEC17CS033  [ASHIKA U 79.03 1_8—-—-——@"""‘7 10 .39
JEC17CS034 ATHIRA. C 83.43 A - - 8 10 41
JEC17CS035  |AVIN JOSEPH 85.48 | 36 43 g 10 38
.|JEC17CS036 BIBIN THOMAS 90.32 39 34 0 1
JEC17C5037  |BINWIN ViU 95.16 | 29 30 8 GJ
. 8 10 30
* - |JEC17CS038  [BIVIN BABU CHALISSERY 83.87 ] 26 24 '
JEC17CS039  |CECILIA JOE 88.71 35 34 8 a il
JEC17CS040  |CHARLES JOSHY 85.48 | 31 21 7 10 29
.:' “[IEC17C5041 CHRISTY SUNIL 88.71 42 25 8. 10 36
- DEc17csoaz  |pEEPAKKY 7742 12 23 7 10 23
JEC17C5043 [DHANYAR 87.1 [ 39 31 8 10 37
JEC17C5044  |DIVYA PETER 100 | 47 25 7 10 37
JEC17€S045  [ELO JOY 85.48 | 20 29 6 10 " 28
JEC17CS046  |GLADEES C B 80.65| A 16 21 6 10 23
JEC17CS047  |GODSTIN PAUL - 83.87 | 36 8 8 10 27
| JEC17CS048  |HANEENAH V A 88.71 | 37 27 . 5 '34
JEC17CS049 . |HARIPRASAD C 8548 | 23 T\ ” ' 5 o0
JEC17CS050__|HARISH S 75.81 TT\ - .
PECI7CS051 |HimaT, 87.1 TT\L <. valt
 [JEC17CS052  |iAcKsON JAMES 91.94 TT\\S_klo 3]
: 'JEC17C5953‘ JAICOB JOHN A 87.1 23 \;\“‘\L 10 23
JEC17CS054  [JASMINE SHAy ﬂ I?L | 8 ] 10 25
, \M 3] 10 30




