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KINGS COLLEGE OF ENGINEERING

Academic Calendar Academic Year 2021-2022 (Odd Semester)

AUGUST 2021

DATE DAY Events
02.08.21 | Monday
03.08.21 Tuesday
04.08.21 | Wednesday | Staff Council Meeting
05.08.21 Thursday
06.08.21 | Friday
07.08.21 Saturday Holiday
09.08.21 | Monday
10.08.21 | Tuesday Submission of DRM Minutes by HODs to IQAC Coordinator
11.08.21 Wednesday
12.08.21 Thursday
13.08.21 | Friday
14.08.21 | Saturday
16.08.21 Monday Submission of DRC Meeting Minutes by DRC Convener to Principal
17.08.21 | Tuesday
18.08.21 - Commencement of Classes for II, III, IV Year UG

Wednesday | _1gAC Meeting

19.08.21 | Thursday
20.08.21 | Friday Muharram - Holiday
21.08.21 | Saturday Submission of IQAC Meeting Minutes by IQAC Coordinator to Principal
23.08.21 | Monday Submission of Status of Study Material(Soft Copy) to Principal by HODs
24.08.21 Tuesday
25.08.21 | wednesday
26.08.21 | Thursday Class Committee Meeting I for II, III & IV Year
27.08.21 | Friday Class Committee Meeting I for II, [Il & IV Year
28.08.21 | saturday Working day
30.08.21 | Monday Krishna Jayanthi - Holiday
31.08.21 Tuesday - Submission of CCM- I Minutes & Action taken report to Principal by HODs

- Submission of stock verification report

NO. OF WORKING DAYS :

10




KINGS COLLEGE OF ENGINEERING

Academic Calendar Academic Year 2021-2022 (0Odd Semester)

SEPTEMBER 2021
DATE DAY Events

01.09.21 | Wednesday | Staff Council Meeting
02.09.21 | Thursday
03.09.21 | Friday
04.09.21 | Saturday Holiday
06.09.21 | Monday
07.09.21 | Tuesday
08.09.21 | Wednesday
09.09.21 | Thursday Submission of DRM Minutes by HODs to IQAC Coordinator
10.09.21 | Friday Vinayagar Chaturthi - Holiday
11.09.21 | Saturday Working day
13.09.21 | Monday
14.09.21 | Tuesday
15.09.21 Wednesday |~ Submissior} of DRC Meeting Minutes by DRC Convener to Principal

- IQAC Meeting
16.09.21 | Thursday - Submission of Assignment I Status to Principal by HODs

- Submission of Continuous Assessment Test I Question Papers to CCE office
17.09.21 | Friday Staff Appraisal Feed Back Collection
18.09.21 - Submission of IQAC Meeting Minutes by IQAC Coordinator to Principal

Saturday .. .

- Submission of Syllabus Completion Report by HODs
20.09.21 | Monday Continuous Assessment Test I Commences for UG I, 111, IV Year
21.09.21 | Tuesday
22.09.21 | Wednesday
23.09.21 | Thursday
24.09.21 | Friday
25.09.21 Saturday - Worl_(ing day

- Continuous Assessment Test I Ends for UG I, III, IV Year
27.09.21 | Monday Class Committee Meeting II for II, [1l & IV Year
28.09.21 | Tuesday Class Committee Meeting Il for II, 11l & IV Year
29.09.21 | Wednesday | Submission of Continuous Assessment Test I Result Analysis by HODs
30.09.21 - Submission of CCM- II Minutes & Action taken report to Principal by HODs

Thursday - Counseling I for I, Il & IV Year

NO. OF WORKING DAYS : 24




KINGS COLLEGE OF ENGINEERING

Academic Calendar Academic Year 2021-2022 (Odd Semester)

OCTOBER 2021
DATE DAY Events
01.10.21 | Friday Review Meeting with Principal
02.10.21 | Saturday Gandhi Jayanthi - Holiday
04.10.21 | Monday
05.10.21 | Tuesday Submission of Counseling I Report by Coordinator to IQAC Coordinator
06.10.21 | Wednesday | Staff Council Meeting
07.10.21 | Thursday
08.10.21 | Friday
09.10.21 | Saturday Working day
11.10.21 | Monday Submission of DRM Minutes by HODs to IQAC Coordinator
12.10.21 Tuesday
13.10.21 - Submission of Continuous Assessment Test Il Question Papers to CCE office
Wednesday | - Submission of Assignment II (PCE Activity) Status to Principal by HODs
- Submission of Syllabus Completion Report by HODs
14.10.21 | Thursday Ayudha Pooja - Holiday
15.10.21 | Friday Vijaya Dasami - Holiday
16.10.21 | Saturday
18.10.21 Monda - Submission of DRC Meeting Minutes by DRC Convener to Principal
y - Continuous Assessment Test Il Commences for UG II, I11, IV Year
19.10.21 | Tuesday Milad-un-Nabi - Holiday
20.10.21 Wednesday IQAC Meeting
21.10.21 | Thursday
22.10.21 | Friday
23.10.21 Saturd - Working day
aturday - Submission of IQAC Meeting Minutes by IQAC Coordinator to Principal
25.10.21 | Monday Continuous Assessment Test II Ends for UG II, III, IV Year
26.10.21 Tuesday Class Committee Meeting III for I, Il & IV Year
27.10.21 | Wednesday | Class Committee Meeting III for II, Il & IV Year
28.10.21 | Thursday Submission of Continuous Assessment Test II Result Analysis by HODs
29.10.21 | Friday Review Meeting with Principal
30.10.21 | Saturday Submission of CCM- III Minutes & Action taken report to Principal by HODs

NO. OF WORKING DAYS :

22




KINGS COLLEGE OF ENGINEERING

Academic Calendar Academic Year 2021-2022 (Odd Semester)

NOVEMBER 2021
DATE DAY Events
01.11.21 | Monday
02.11.21 Tuesday
03.11.21 | Wednesday | Staff Council Meeting
04.11.21 | Thursday Deepavali - Holiday
05.11.21 | Friday
06.11.21 - Working day
Saturday - Counseling II for II, 111 & IV Year
08.11.21 | Monday Zeroth Project review for Final year UG
09.11.21 | Tuesday Submission of Counseling II Report by Coordinator to IQAC Coordinator
10.11.21 - Submission of DRM Minutes by HODs to IQAC Coordinator
Wednesday . .
- Submission of Syllabus Completion Report by HODs
11.11.21 | Thursday - Revision classes (Phase I) Commences for I, [II & IV Year
- Submission of Model Exam Question Papers to CCE office
12.11.21 | Friday
13.11.21 | Saturday Revision classes (Phase I) Ends for II, III & IV Year
15.11.21 Monda - Model Exam: Theory 1 for UG II, III, IV Year
y - Submission of DRC Meeting Minutes by DRC Convener to Principal
16.11.21 | Tuesday Model Exam: Theory 2 for UG II, III, IV Year
17.11.21 - Model Exam: Theory 3 for UG II, III, IV Year
Wednesday | _1naC Meeting
18.11.21 | Thursday Model Exam: Theory 4 for UG II, 111, IV Year
19.11.21 | Friday Model Exam: Theory 5 for UG II, 111, IV Year
20.11.21 - Working day
Saturday - Model Exam: Theory 6 for UG II, III, IV Year
- Submission of IQAC Meeting Minutes by IQAC Coordinator to Principal
22.11.21 | Monday Model Practical Examinations
23.11.21 | Tuesday Model Practical Examinations
24.11.21 Wednesd - Model Practical Examinations
eaneseay | _ submission of Model Exam Result Analysis by HODs
25.11.21 | Thursday - Review Meeting with Principal
- Revision classes (Phase II) Commences for I, IIl & [V Year
26.11.21 | Friday
27.11.21 Saturday
29.11.21 Monday
30.11.21 Tuesd - Last Working day
uesday - Revision classes (Phase II) Ends for I, III & IV Year

NO. OF WORKING DAYS :

25




KINGS COLLEGE OF ENGINEERING

Academic Calendar Academic Year 2021-2022 (0Odd Semester)

DECEMBER 2021
DATE DAY Events
01.12.21 | Wednesday | Staff Council Meeting
02.12.21 | Thursday Commencement of Practical Examinations
03.12.21 | Friday
04.12.21 | Saturday Holiday
06.12.21 | Monday
07.12.21 | Tuesday
08.12.21 | Wednesday | ISO Internal Audit Commences
09.12.21 | Thursday
10.12.21 | Friday Submission of DRM Minutes by HODs to IQAC Coordinator
11.12.21 | Saturday
13.12.21 | Monday Commencement of End Semester Examinations
14.12.21 | Tuesday
15.12.21 Wednesday - Submissiorll of DRC Meeting Minutes by DRC Convener to Principal
- IQAC Meeting
16.12.21 | Thursday [SO Internal Audit Ends
17.12.21 | Friday Submission of Subject Allocation Report for next semester
18.12.21 | Saturday Submission of IQAC Meeting Minutes by IQAC Coordinator to Principal
20.12.21 | Monday Submission of Report on Stock Verification, ISO Internal Audit by coordinators
21.12.21 | Tuesday
22.12.21 | Wednesday
23.12.21 | Thursday
24.12.21 | Friday
25.12.21 | Saturday Christmas - Holiday
27.12.21 | Monday
28.12.21 | Tuesday
29.12.21 | Wednesday
30.12.21 | Thursday
31.12.21 | Friday Last Date for submission of LM, QB for next semester

NO. OF WORKING DAYS :

CC: Secretary/ CEO
VP/HODs/ AO
DW-Hostels/Transport/Canteen/HS-GH
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ACADEMIC YEAR 2021 - 22 ODD SEMESTER
GUIDELINES FOR TIMETABLE PREPARATION
« Due to Covid'19 classes will be conducted through online mode.

e College Timing is changed to 9.30 AM to 4.00 PM. ( 5 Periods / Day ) ( 60 Min/ Period)
e 15 minutes break will be given in between classes

1 2 3 4 01.00 5 6
pm
0'9.3-Oarn 10.45am 12.0.I]pm 11.5'5=|m 01.45 01.4-5pm 03.0?pm
- Pm
10.30am 10.45am 01.00pm 12.45pm 02.45pm 04.00pm
Lunch ]

e Lecture Hours
o Maximum 5 to 6 periods allocated for tough Subjects (Credit 4 or Tutorial) and 3
to 4 periods allocated for remaining subjects (Credit 3).

o Toughest subjectis selected by concern HOD based on the resuilts obtained in
the previous year. .

o Tutorial Subjects / Elective Subjects must be mentioned in timetable itself
» LabHours
o Hours will be allocated based on Tamilnadu Govt. & Anna University
Guidelines '
o Excess Hours
o Excess Hours will be implemented in Saturdays
= [l Year — Mini Project/ Refresher Course — 1 or 2 periods / Week
« Il Year — GATE Coaching & Value Added Course — 1 or 2 periods / Week
o Allocate 1 hr for NPTEL/Swayam for all year
e Training & Placement Hour
o Allocate 2 Hrs / week to all department students.
o Il year &Il year .
=  Soft Skill— 1 period /Week
= Aptitude — 1 periods / Week
o IVYear
= Soff skill - 2 periods / Week
= Aptitude — 2 periods [ Week
e PCE or Professional Society Activities will be conducted on saturday
o Timetable format is continued.

. &
OVERALL TIMETABLE COORDINATOR PRINCIPAL

e - mm
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DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING
ACADEMIC YEAR 2020 2021 (EVEN SEMESTER)

CIRCULAR
DATE: 14.6.2021

Due to Covid 19 {Second wave), Subject allocation will be done in online mode. Staff members
are requested to mention their willingness to opt Theory & Laboratory papers for the
forthcoming academic year 2021-2022 Odd semester. Google form shared through our
department whatsapp group (CSE STAFF CORNER)

e Senior & experienced faculties shall prefer to opt Tough / Problematic paper thereby
helping in securing good results.

e We will convene department meeting to finalize papers on 19.6.2021 through google
meet. Google meet link will be shared in our Whatsapp group

Encl:
1. Link of Google form - https://forms.gle/5msWnLbGqqTBLrmcA

HODICSE

2



122721, 1:50 PM Sutject Allocation 2021-22 Odd Semesler

Subiject Allocation 2021-22 Odd Semester

* Required

1. Email*

2. Staff Name:(Ex. Mr.Arun.M) *

3. Willing subject THEORY. (Kindly select any three THEORY subjects) *

Check all that apply.

U CS8792 Cryptography and Network Security- IV YEAR
[ ] ©cs8791 Cloud Computing- IV YEAR
|| Open Elective II- IV YEAR
[ ] Professional Elective II- IV YEAR
[_| Professional Elective Ill- IV YEAR
D C58591 Computer Networks- 1l YEAR
[:] CS8501 Theory of Computation- 11l YEAR
E C58592 Object Criented Analysis and Design- 1ll YEAR
| | Open Elective I- Il YEAR
24 [ ] €s8391 Data Structures- 1| YEAR
[ ] €S8392 Object Oriented Programming -1l YEAR
[ ] GE8151 Problem Solving and Python Programming- | YEAR
[ | Fundamentals of C and Data structures- Il ECE
D OO0PS- 1Il EEE

nnps:.'.‘docs.gaogle_convfonns."d;‘mbrgw()\fpbs'aouey)(?wpwaFMbCFEKBCSxy1 rc-DSgledit?ts=61c97226

112



1227121, 1:50 py Subject Allocation 2021-22 Odd Semester

4,

5.

Willing subject LAB. (Kindly select any two LAB subjects ) *

Check all that apply.

[ ] cs8381 Data Structures Laboratory -Il YEAR

["] CS8383 Object Oriented Programming Laboratory -1l YEAR

[ ] cs8382 Digital Systems Laboratory -l YEAR

|| CS8582 Object Oriented Analysis and Design Laboratory- |1l YEAR

[ ] cs8581 Networks Laboratory - Ill YEAR

(] €S8711 Cloud Computing Laboratory -IV YEAR

[ 1178761 Security Laboratory - IV YEAR

[ ] GE8161 Problem Solving and Python Programming Laboratory -I YEAR
D Fundamentals of C and Data structure Lab- Il ECE

|| OOPS lab- Il EEE

[ ]IV YEAR Project Work

Comment if any.

This content is neither created nor endorsed by Google,

Google Forms

nups:ﬂdocs.google.corruron-ns!dflaDrngVpbB&QOGyX?MprF MbCFOKBCSxy1ricj-DSgledit?ls=61c07226
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DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING
ACADEMIC YEAR 2020 — 2021 (EVEN SEMESTER)
WILLINGNESS CHART FOR SUBJECT ALLOCATION FOR ACADEMIC YEAR 2021 — 2022 (ODD SEMESTER)

S.Rajarajan

IV YEAR

YEAR

Programming -1l YEAR

Laboratory - IV YEAR

STAFF NAME suB1 SUB2 SuB3 LAB 1 LAB 2
CSB592 Object
Oriented Analysis and | Open Elective - IV C58591 Computer
Dr.5.M.Uma Design- Il YEAR YEAR MNetworks- Il YEAR IV YEAR Project Work
CS8381 Data
C58391 Data Professional Elective CS8791 Cloud Structures Laboratory
K.Abhirami Structures- |l YEAR 1l- IV YEAR Computing- IV YEAR -1l YEAR IV YEAR Project Work
CS8381 Data C58711 Cloud
C58751 Cloud €58501 Theory of C58391 Data Structures Laboratory | Computing Laboratory
S Puvaneswari Computing- IV YEAR Computation- Il YEAR | Structures- Il YEAR -1l YEAR - W YEAR
CS8582 Object
58592 Object Oriented Analysis and | (SB381 Data
Professional Elective C58791 Cloud Oriented Analysis and | Design Laboratory- lll | Structures Laboratory
B.Sangeetha -1V YEAR Computing- IV YEAR Design- 1 YEAR YEAR -l YEAR
B (58792 Cryptography (58392 Object C€S8381 Data
and Network Security- | Open Elective lI- IV Oriented IT8761 Security Structures Laboratory

-l YEAR

Dr.0.Sivakumar

CS8591 Computer
MNetworks- [l YEAR

53291 Data
Structures- |l YEAR

€58392 Object
Oriented
Programming -Il YEAR

CS8581 Networks
Laboratory - Ill YEAR

CS83583 Object
Oriented
Programming
Laboratory -ll YEAR

10



STAFF NAME SUB 1 SUB 2 SUB 3 LAB 1 LAB 2
CS8383 Object
Oriented
Cpen Elective II- IV Professional Elective Open Elective I- 1l C58581 Networks Programming
R.Suganthalakshmi | YEAR II- IV YEAR YEAR Laboratory - Il YEAR | Laboratory -l YEAR
S8582 Object
CSB592 Object Oriented Analysis and | C58711 Cloud
€58791 Cloud Open Elective [- 1l Oriented Analysis and | Design Laboratory- Ill | Computing Laboratory
R.Sriramkumar Computing- IV YEA YEAR Design- lll YEAR YEAR -IV YEAR
C58383 Object
58392 Object Oriented CS3381 Data
Oriented Open Elective II- IV C58501 Theory of Programming Structures Laboratory
G.Chandrapraba Programming -1l YEAR | YEAR Computation- Il YEAR | Laboratory -] YEAR -[l YEAR
581383 Object
58392 Object Criented
C58791 Cloud Oriented Programming
M.Arun Computing- IV YEA Programming -l YEAR | OOPS- Il EEE Laboratory -ll YEAR OOPS lab- lIl EEE

Q. R

{ Suesect huotwtioN WeHARGE )

%'h\;}\

< E-:I SEL

Htb ) eSE

11



== | IKINGS 7% &
J COLLEGE OF ENGINEERING

(NAAC decredited Inyeirution)
(Agproved by AICTE New Delht Affiltaced to
Anbha Gnnversine Chennall

Mot/ 130 9001

"A‘* CERT

DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING
ACADEMIC YEAR 2021 — 2022 (ODD SEMESTER)
COMPETENCY MATRIX FOR SUBJECT ALLOCATION

4 'l ] \
et N\
| \; é\_ = (é‘; e Ei
STAFF NAME T S A 5| DN &
e | = = o
o IHEHHHEHERE
SUBJECT <|S|2 N2 |S|E|2|=z|8E
AHEEE A I I ERE
s |z2|3|2|3|a|&|3|C
B X | |a|lk|ae | £ 2| v
| YEAR
1 Problem Solving & Python £ | v Ff}- x| k| oF i
g . AF X
Programming o ‘ft.’
Problem Solving & Python
2. *
Programming Lab o 2K ;% 7&
Il YEAR
3. | CS3391 | Data Structures b [ R g | | KK '}fF L
4. | cs8392 | Object Oriented Programming o *ﬂﬁ KA
5. | €s8381 | Data Structures Lab K| kot | et | ot FE
6. |CS8383 | OOPs Lab LA s ¥ | Koed

12
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STAFF NAME ' X =0 B g T
<. 7 )| &=
SNO o |22z |2 %5?53 =
= BIES | Z|E|= B
|z |z |ay2|2|=2|2|z|84+
SUBJECT = |z |5 | e Zlg (x| £)3AD
2|3 (3|€h2|2|8]8|% |2
z | < n | O
v | ﬁ gﬁam o = |2 | = &)
Il YEAR
7. | (58581 | Computer Networks sob | o | ay XK | 354
8. CS8501 | Theory of Computation 1A ¥
Q. (58592 | Object Oriented Analysis & Design KX s
10.| OMF551 | Product Design & Development £ x| %
Object Oriented Analysis & Design
11.| 8582 Laboratory Ak
12.| €S8581 | Networks Laboratory LA A 3 4F X
IV YEAR
13.| CS8792 | Cryptography & Network Security i |4 X *,f y A X
14| CS8791 | Cloud Computing #*
X | 44 XX
ject Management
15.| 178075 Software Project g P I3 ¢
(Prof.Elective = II) *71'_ A¥ +4

13
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STAFF NAME _ = % e |3 |z I\| g
ZElBlELS |E|E|E =
< | < | = 2|2z |2 |z |84
= |z | £ /= | = |« = 05 | =
S|z | = = | X |0 | = | &5
a3 [S | =2 R | agE | S8
2 (< |a|[a|= |2 Do | 2| &
vi |l |v|a|lbv|o |l |20
16. | cssoss Wireless Adhoc & Sensor Networks ' ¥
(PE —1Il) W |+ KA
17.| OME752 | Supply Chain Management (Open T e
Elective - 11}
18. | C58711 Cloud Computing Laboratory KA
S Ml
19.| IT8761 Security Laboratory FIE
Fundamentals of Data structures in k| x X
20. AF
EC8393 | ¢ (i ece) d X kx
21. Fundamentals of Data structures in } e
EC8381 | ¢ Lab (11 ECE) A K| &A A ¥ xA
Object Oriented P ing (Il -
22.| csgag2 EEé;ec riented Programming ( - r:f. Kt
23.| (sg383 | OOPs Lab (Il EEE) Fr £t k3 ; AY
24.] ocs752 :Ergzé;:duction to C Programming ({IV Kt S of #
*  Willing to handle **  Capable of Handling **¥ Expertise

?wf—_f‘:“ )2 ALS
3,3 B ' Appm\

PREPARED BY
(Mrs.S.Puvaneswari AP/CSE) (Dr.S.M.Uma HOD/ CSE)
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GINEERING
ARTMENT OF COMPUTER SCIENCE AND EN
= ACADEMIC YEAR 2021 - 2022 (ODD SEMESTER)

STAFF WORKLQAD
CLASS / BRANCH
THEORY / PRACTICAL WITH CLASS
SNO STAFF NAME WITH SUB.CODE S
Dr.S.M.Uma T1: C$8592 - Object Oriented Analysis & Design T1: 11l CSE (49)
L 1 ho D/CSE L1: UG Project Phase | L1: 1V CSE
=S - T1: CS8391 - Data Structure T1: 11 CSE (63)
. 1
g E::E[;EI;EET L1: CS8381 - Data Structures Lab L1: 11 CSE (63)
T1: CS8503 - Theory of Computation T1: 111 CSE (45)
T1:1T8075 - Software Project Management T2: 11 ECE (47)
3. | Ms.SPuvaneswari | L1: CS8711 - Cloud Computing Lab L1: 11 ECE (47)
L2: GE8161 - Problem Solving & Python 12:1Year
Programming Lab
T1: CS8088 - Wireless Adhoc & Sensor Networks
T2: GE816.1 - Problem Solving & Python TL: IV CSE (44)
Ms.B.Sangeetha Programming . T2:TYear
4. L1: EC8381- Fundamentals of Data structures in C L1: 11 ECE (42)
wohhla L2: I Year
L2: GE8161 - Problem Solving & Python
Programming Lab
T1:CS8792 - Cryptography & Network Security
; T2: GEB151 - Problem Solving & Python T1:1V CSE (44)
Mr.S.Rajarajan \ _ :
5. | (Class Incharge - Programming _ T2:1Yem
IV CSE) L1: IT8761 - Security Lab L1: 1V CSE(44)
L2: GEB161 - Problem Solving & Python L2: [ Year
Programming Lab
T1: EC8393 - Fundamentals of Data Structures jn C T1: 11 ECE(42)
Dr.D.Sivakumar T2: C58591 - Computer Networks T2: 111 CSE(49)
6. L1: CSB581 - Networks Lab .
L2: GEB161 - Problem Solving & Python LL:1LCSE(51)
: L2: ! Year
Programming Lab
T1: OME752 - Supply Chain Management
Ms.R.Sugantha T2: 0CS752 - Introduction to C Programming I\; :E E?]:: (44)
7. | Lakshmi L1: Communication Networks Lab '
L2: GE8161 - Problem Solving & Python L1: I ECE (45)
Programming Lab L2:1Year
T1: OMF551 - Product Design & Development B
Mr R Sritamkumar T2: GE815.1 - Problem Solving & Python T1: 1ML CSE (19)
(Class Incharge - Programming T2: 1y
3. o st) L1: CS8582 - Object Oriented Analysis & Design ralan X
Laboratory L1: I11 CSE (49)
L2: GE8161 - Problem Solving & Python L2:1Year
Programming Lab
T1: CS8791 - Cloud Computing
T2: CS8392 - 0OP T1: [V CSE (44)
9. | MrM.Arun L1: CS8393 - OOP Lab T2: I EEE
L2: GE8161 - Problem Solving & Python LLTIEEE
Programming Lab L2:1Year

15



CLASS / BRANCH
SNO STAFF NAME THEORS/ PRACTICAE WITH CLASS
WITH SUB.CODE STRENGTH
T1: C58392 - O0OP
Ms.G.Chandra T2: GEB151 - Problem Solving & Python T1: 1l CSE (63)
10. Praba Programming T2: 1 Year
(Class Incharge - L1: CS8393 - 0OP Lab L1: I CSE{63)
11 CSE) L.2: GEBL61 - Problem Solving & Python L2: [ Year
Programming Lab
T1: GEB151 - Problem Solving & Python
§ i Programmin T1: 1 Year
11. | New staff (R mﬂd@ L1: f‘jﬁ'ﬂlﬁl —gPranem Solving & Python L1:1Year
Programming Lab
a.) -
1]
HOD/CS HY PRINCIPAL

16
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DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING
ACADEMIC YEAR 2021 — 2022 (ODD SEMESTER)
CLASSWISE SUBJECT ALLOCATION RECORD

Il YEAR

SUB CODE | SUBJCT NAME STAFF NAME

MAB351 Discrete Mathematics Dr.R.Suresh

CS8351 Digital Principles and System Design Mr W.Newton David Raj

CS8391 Data Structures Ms. K. Abhirami

CS8392 Object Oriented Programming Ms.G.Chandraprabha

EC8395 Communication Engineering Mr.R.Balakrishnan

CSB8381 Data Structures Laboratory Ms.B.Sangeetha

cs8382 Digital Systems Laboratory )ik éf’s'ffa‘?iiﬂ David:Rali&

CS8383 Object Oriented Programming Laboratory Ms.G.Chandrapraba

HS8381 Interpersonal Skills/ Listening & Speaking Mr.J.Radhakrishnan

Il YEAR

SUB CODE | SUBJCT NAME STAFF NAME

MABS551 Algebra and Number Theory Dr.G.Jeyakrishnan

CS8591 Computer Networks Dr.D.Sivakumar

ECB8691 Microprocessor & Microcontroller Mr.R.Thandayuthapani

Cs8501 Theory of Computation Ms.S.Puvaneswari

CS8592 Object Oriented Analysis & Design Dr.S.M.Uma

OMF551 Preduct Design and Development Mr.R.Sriramkumar

ECE8681 Microprocessor & Microcontroller Lab Mr.R.Thandayuthapani

CsS8582 Object Oriented Analysis & Design Lab Mr.R.Sriramkumar

58581 Networks Lab Dr.D.Sivakumar

IV YEAR

SUB CODE | SUBJCT NAME STAFF NAME
MGB591 Principles of Management Mr.B.Sureshbabu
Cs8792 Cryptography and Network Security Mr.S.Rajarajan
CS8791 Cloud Computing Mr.M_Arun
OMET752 Supply Chain Management Ms.R.Suganthalakshmi
IT8075 Software Project Management Ms.S.Puvaneswari
cs808es Wireless Adhoc& Sensor Network Ms.B.Sangeetha
csa711 Cloud Computing Laboratory Ms.S.Puvaneswari
IT8761 Security Laboratory

Mr.S.Rajarajan
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LTPC
3003

UNIT I AUTOMATA FUNDAMENTALS 9

Introduction to formal proof - Additional forms of Proof - Inductive Proofs -Finite
Automata - Deterministic Finite Automata - Non-deterministic Finite Automata - Finite

Automata with Epsilon Transitions

UNIT I REGULAR EXPRESSIONS AND LANGUAGES 9

Regular Expressions - FA and Regular Expressions - Proving Languages not to be regular -

Closure Properties of Regular Languages — Equivalence and Minimization of Automata.

UNIT III CONTEXT FREE GRAMMAR AND LANGUAGES 9

CFG - Parse Trees - Ambiguity in Grammars and Languages - Definition of the Pushdown
Automata - Languages of a Pushdown Automata - Equivalence of Pushdown Automata and

CFG, Deterministic Pushdown Automata.

UNIT IV PROPERTIES OF CONTEXT FREE LANGUAGES 9

Normal Forms for CFG - Pumping Lemma for CFL - Closure Properties of CFL - Turing

Machines - Programming Techniques for TM.

UNIT V UNDECIDABILITY 9

Non Recursive Enumerable (RE) Language - Undecidable Problem with RE - Undecidable
Problems about TM - Post‘s Correspondence Problem, The Class P and NP.

TOTAL : 45PERIODS
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Sub. Code :(CS8501 Branch / Year /Sem :B.ECSE /Ill /V
Sub.Name : Theory of Computation Batch : 2019-2023

Staff Name : Ms.S.Puvaneswari Academic Year : 2021-22 (ODD)

COURSE OBJECTIVE

1. Tounderstand the language hierarchy

2. To construct automata for any given pattern and find its equivalent regular
expressions

3. To design a context free grammar for any given language

4. To understand Turing machines and their capability

5. To understand undecidable problems and NP class problems

TEXT BOOK

T1: J.E.Hopcroft, RMotwani and ].D Ullman, —Introduction to Automata Theory,
Languages and Computations, Second Edition, Pearson Education, 2003.

REFERENCES

R1: H.R.Lewis and C.H.Papadimitriou, —Elements of the theory of Computation, Second
Edition, PHI, 2003.

R2: ].Martin, —Introduction to Languages and the Theory of Computation, Third Edition,
TMH, 2003.

R3: Micheal Sipser, —Introduction of the Theory and Computation, Thomson Brokecole,
1997.

WEB RESOURCES

W1. http://math.uaa.alaska.edu/~afkjm/cs351/handouts/finite-auotmata.ppt
(Topic No.4)

W2, www.cs.rpi.edu/~moorthy/Courses/modcomp/slides/Regular_Properties.ppt
(Topic No. 11)

W3. https://nptel.ac.in/courses/106103070/# (Topic No.18)
W4. www.cs.rpi.edu/~moorthy/Courses/modcomp/slides/Turing.ppt (Topic No.23)

W5. web.cs.wpi.edu/~Kkal/courses/fcs/module9/grahneclass18reandrec.ppt(Topic No.25)
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Topic | Topic Books for | Page No. Teaching No. of Cumulative
No Reference Methodology | Hours No. of
Required | periods
UNITI AUTOMATA FUNDAMENTALS 9
1. i
Introduction to formal T1 5.13 BB / PPT 1 1
proof
2. | Additional forms of Proof T1 13-17 BB / PPT 1 2
3. | Inductive Proofs T1 19 - 26 BB / PPT 1 3
* Finite Automata \'/I‘vll 37 -45 PPT 1 4
5. T1 45 -52
DFA R1 55 .62 BB / PPT 1 5
6. | NFA T1 55-60 VIDEO 2 7
7 Fini -
Finite Automata with T1 72-77 |  VIDEO 2 9
Epsilon Transitions
LEARNING OUTCOME
Upon the completion of this unit, students should be able to
e Understand the various mathematical proving techniques
e Understand the basic concepts of finite automata
e Convert NFA to DFA
UNIT II REGULAR EXPRESSIONS AND LANGUAGES 9
8. | Regular Expressions T1 85-88
R2 92 .95 BB / PPT 2 11
9. | FAand Regular T1 92 -107 VIDEO 3 14
Expressions
10.| Proving Languages not T1 128 - 130 BB / PPT 1 15
to be regular
11.| Closure Properties of T1
Regular Languages w2 133 -146 PPT ! 16
12.| Equivalence and
Minimization of T1 155-165 VIDEO 2 18
Automata.
LEARNING OUTCOME
Upon the completion of this unit, students should be able to
¢ Define the regulation expression
e Understand the relationship between FA and Regular expression
e Prove that the given language is regular or not
UNIT III CONTEXT FREE GRAMMAR AND LANGUAGES 9
13.| CFG T1 171-181 BB / PPT 2 20
14.| Parse Trees T1 183 - 192 SIM 1 21
15. iguity i
Ambiguity in Grammars T1 207 - 214 VIDEO 1 29
and Languages
16.| Definition of the
Pushdown Automata T1 225-232 BB / PPT 1 23
17.| Languages of a
Pushdown Automata T1 234 - 240 VIDEO 2 25
18.| Equivalence of T1
Pushdown Automata and 243 - 250 NPTEL 1 26
w3
CFG
19. inisti
Deterministic Pushdown T1 259 255 BB / PPT 1 27
Automata.
TOC 4.4 KCE/CSE/QB/IIl YR/TOC
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Books for
Reference

Topic
No

Topic Page No. Teaching

Methodology

No. of
Hours
Required

Cumulative
No. of
periods

LEARNING OUTCOME
Upon the completion of this unit, students should be able to

Know about Context Free Grammar (CFG) and Parse Trees
Understand the concepts of Pushdown Automata
Understand the relationship between PDA , CFG and DPDA

UNIT IV

PROPERTIES OF CONTEXT FREE LANGUAGES

20.

Normal Forms for CFG

T1

261 -274

VIDEO

30

21.

Pumping Lemma for CFL

T1

279 - 285

BB / PPT

31

22.

Closure Properties of
CFL

T1

287 - 296

BB / PPT

32

23.

Turing Machines

T1
W4

324 - 334

PPT

34

24.

Programming
Techniques for TM.

T1

337 - 342

VIDEO

36

LEARNING OUTCOME

Upon the completion of this unit, students should be able to

Understand the various types of Normal forms

Know the concepts of Turing Machines

Solve the problem using Turing Machines

UNITV

UNDECIDABILITY

25.

Recursive
(RE)

Non
Enumerable
Language

T1
W5

378 - 382

PPT

37

26.

Undecidable Problem
with RE

T1

383 -389

BB / PPT

39

27.

Undecidable Problems
about TM

T1

392 -399

BB / PPT

41

28.

Post's Correspondence
Problem,

T1

401 -411

VIDEO

43

29.

The Class P and NP.

T1

426 - 434

VIDEO

R3 256 - 258

45

LEARNING OUTCOME

Upon the completion of this unit, students should be able to
¢ Know the various concept of Non Recursive Language
e Determine whether the problem is decidable or not.
e Understand the basic concepts of Class P and NP

COURSE OUTCOME
At the end of the course, the students will be able to

e Construct automata, regular expression for any pattern.
Write Context free grammar for any construct.
Design Turing machines for any language.
Propose computation solutions using Turing machines.
Derive whether a problem is decidable or not.

TOC 4.5
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CONTENT BEYOND THE SYLLABUS

1. Tractable and Intractable Problems

INTERNAL ASSESSMENT DETAILS

ASST. NO. | 11 MODEL
Topic Nos. 1-10 11-19 1-29
Date

ASSIGNMENT DETAILS

ASSIGNMENT | I I1

Topic Nos. for | 1-10 PCE

reference

Deadline

ASSIGNMENT I (50)
(BEFORE CAT - I)

ASSIGNMENT II (50)
(BEFORE CAT - II)

Topic No for reference: 1 - 10

PCE Activity

Part- A

1. Define Finite Automaton

2. Enumerate the difference between NFA
and DFA

3. Write down the rules for Pumping Lemma
for Regular languages

4. Define ambiguous grammar

5. What is meant by derivation?

Part-B

1. Prove the equivalent of NFA and DFA
using subset construction.

2. Explain in detail about Finite Automata
with € moves with an example

3. a.Constructa ¢-NFA for the regular
expression 10+(0+11)0*1.
b.If G is the grammar
S->SbS/a show that G is ambiguous.

Activity - 1: GATE Question Paper Solving
» Push down Automata
» Turing Machine
Activity - 2: Problem Solving
» Chomsky Normal Form
» Greibach Normal Form
Activity - 3:Quiz
» Parse trees
» Ambiguity in Context Free Grammar
Activity - 4:NPTEL Swayam Assignment
» Turing Machines
Activity - 5:Mindmapping
» Closure properties of Context Free
language
Activity - 6:Simulation
> PDA
» Turing Machines

TOC 4.6
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COURSE ASSESSMENT PLAN

co

CO Description | Weightage | CAT1

CAT2

MODEL

ASSIGN.-
1

PCE

AU

Co1

Construct 30% N
automata, regular
expression for
any pattern.

Ni

v

Coz

Write Context 15%
free grammar for
any construct.

Co3

Design Turing 20%
machines for any
language.

COo4

Propose 20%
computation
solutions using
Turing machines.

CO5

Derive whether a 15%
problem is
decidable or not.

COURSE OUTCOME ALLIGNMENT MATRIX - MODEL EXAM SAMPLE QUESTION SET

Q.No Question Marks (6(0) BTL PI
1. Define Finite Automata. 2 Co1 L1 1.4.1
) Outline thg copcepts 'of principle of 5 co1 L2 131

mathematical induction
3. What is meant by regular expression? 2 Co1 L1 1.4.1
4 Summarize the definition of pumping 2 co1 L2 141
lemma for regular set.
5 Build Cl.3G for a signed integer 2 CO?2 L3 141
constant in C
Compare PDA acceptance by empty
6. stack method with acceptance by the 2 CO2 L2 2.2.4
final state method
7 Illustll‘ate the configuration of Turing ) Co3 L2 141
Machine
8. Define simplification of CFG. 2 CO2 L1 1.4.1
9 Identify th(.e properties of recursive ) COS L3 21.2
and recursive enumerable language
Apply the concept of decidability,
10. |show that halting problem is 2 CO5 L3 2.4.2
decidable or not?
Prove the following by the principle of
11.a. | induction } k?=n(n+1)(2n+1). 6 Co1 L5 2.4.1
k=1 6
.. | P.T Alanguage is accepted by some
1laii DFA iff L is accepted by some NFA. / o1 L5 241
Assess a non-deterministic finite
automaton accepting the set of strings
11.b.i | over {a,b} ending in aba. Use it to 6 Co1 L5 3.2.2
construct a DFA accepting the some
set of strings.
TOC 4.7 KCE/CSE/QB/III YR/TOC
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Q.No

Question

Marks

Cco

BTL

Pl

11.b.ii

Deduct into DFA for the following e-
NFA

B a b 3
—- P fa.y ° {a} fr

q ] {o} 0] lp.at
r o a a o

Co1

L5

341

12.a.i

Outline the steps to Convert the
following NFA into regular expression.
0,

L1
— D@ D)

Co1

L2

341

12.a.ii

S.T the set L={012 |i=1} is not regular

Co1

L2

24.1

12.b.i

S.T the set L={0"|n is a perfect square}
is not regular

Co1

L2

2.4.1

12.b.ii

[llustrate the steps to Construct an
NFA from the regular expression
((a[b)*a

Co1

L2

3.2.2

13.a.i

Construct a parse tree and compute
left most derivation, rightmost
derivation for a given input, (a+b) and
a++

CO2

L3

3.2.2

13.a.ii

Construct a PDA that accept the given
CFG: S>xaax, X>ax|bx|e

CO2

L3

3.2.2

13.b.i

Solve that if L is N(M1)(Language
accepted by empty stack) for some
PDA M1,then L is N(M2)(Language
accepted by final state) for some PDA.

CO2

L3

2.1.3

13.b.ii

Construct PDA for the language
L={wwR|w in (a+b)"}.

Co2

L3

3.2.2

14.a

List the steps to convert the following
grammar into an equivalent one with
no unit productions and no useless
symbols (Simplification of CFG) and
convert into CNF form: S-> ABA,
A->aAA|aBc|bB, B-> A | bB | Cb,
C->CC| cC

13

Co2

L1

3.2.2

14.b

Show and explain in detail about
programming techniques for TM

13

CO3

L1

2.1.2

15.a

Examine that Lne is not recursive and
also prove that Lne is RE

13

CO5

L4

1.4.1

15.b

Analyze the concepts about RICE
theorem and Simplify Lu is RE but not
recursive

13

CO5

L4

1.4.1

16.a

Construct PDA from CFG. PDA is given
by P=({p,q},{0,1},{X,Z},6,9,Z), 8 is
defined by 6(p,1,Z)={(p,XZ)}, 6(p,
g,2)={(P, €)}, 8(p, 1L,x)={(p.XX)},
6(q,1,X)={(q, &)}, 8(p,0,X)={(a.X)},
6(9,0,2)={(p.2)}

15

CO2

L6

2.1.3

16.b

Write down the steps to provide
solution to the PCP problem

The TM M={{q1,92,93},{0,1},{0,1,B}, §
,q1,B,{q3}} where § is given by
6(91,0)={(92,1,R)}, 8(q1,1)={(q2,0,L)},

15

Co4

L6

2.2.3

TOC 4.8
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6(q1,B)={(q2,1,L)}, 8(q2,0)={(q3,0,L)},
6(q2,1)={(q1,0,R)}, 6(q1,B)={(q2,0,R)}
and input string w=01. Build the

solution.
ASSESSMENT PAPER QUALITY MATRIX
PART Level 1 Level 2 Level 3 Level 4 Level 5 Level 6
A 1,3,8 2,4,6,7 59,10
14.a 12.2i. &ii | 13.ai&ii | 15.ai&ii | 11l.ai&ii
b 14.b 12.b.i &ii 13.b.i &ii 15.b.i &ii 11.b.i &ii
16.a
C
16.b
Total 19 21 19 13 13 15
Distribution 40% 32% 28%

)

Prepared by iﬁ’fﬂz / erified by \% \ \L

Ms.S.PUVANESWARI HOD/CSE

Approved by
PRINCIPAL
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CS8501 — THEORY OF
COMPUTATION

UNITI AUTOMATA FUNDAMENTALS

Introduction to formal proof — Additional
forms of Proof — Inductive Proofs —Finite
Automata — Deterministic Finite Automata —
Non-deterministic Finite Automata — Finite
Automata with Epsilon Transitions

What is TOC?

In theoretical computer science, the theory of computation is the
branch that deals with whether and how efficiently problems can
be solved on a model of computation, using an algorithm.
The field is divided into three major branches:

— automata theory,

— computability theory and

— computational complexity theory.

In order to perform a rigorous study of computation, computer
scientists work with a mathematical abstraction of computers called
a model of computation.
There are several models in use, but the most commonly examined
is the Turing machine.

* In theoretical computer science, automata
theory is the study of abstract machines and
the computational problems that can be
solved using these machines.

* These abstract machines are called automata.
This automaton consists of

— states (represented in the figure by circles),
and

— transitions (represented by arrows).

FORMAL PROOF

Usually the truth of a statement is solved by a
detailed sequence of steps and reasons.

Computer scientists take the extreme view
that a formal proof of the correctness of a
program should go hand in hand with the
writing of the program itself.

* Theory of computation is based on mathematical
computations. A mathematical computations can
be solved by any one of the techniques

1. Proofs about sets.

2. Proofs by contradiction.

3. Proofs by counterexample.
4. Deductive Proofs

5. Inductive Proofs

6. Structural Induction

Lo



Deductive Proofs

* A deductive proofs consists of a sequence of
statements whose truth leads from some
initial statements called Hypothesis to
Conclusion.

* Each step in the proof must follow, by some
accepted logical principle from either the
given facts or some of the previous
statements in the deductive proof or a
combination of these on statements.

Example

“if H then C”

The theorem proves by going from hypothesis H
to a conclusion C.

Example: Prove 27x > x/2 if x >=4 using deductive
proofs

Solution

— Given 27x > xA2 where x >=4

— Consider x = 5(x>=4)

— LHS = 8 RHS = 25(true)

— Hence if x >=4 then the given statement is true

ADDITIONAL FORMS OF PROOF

* Proofs about sets Definition of set:
—Set is a collection of elements or items.
* Proving Equivalence about sets:

—If A and B are 2 expressions, then every elements
in the set Ais in set B and every elementsin set B
isinset A.

— Let us prove PUQ=QUP

Theorem 1.10: RU(SNT)=(RUS)N(RUT).

Statement Justification |
L|zismRU(SNT) Given

2 |zisinRorzisinSNT | (1) and definition of union

3. |zisinRorzisin (2) and definition of intersection

both S and T
4 |zisinRUS (3) and definition of union
3 |wisinRUT (3) and definition of union
6. zisin (RUS)N(RUT) | (4), (5), and definition

of intersection

PUQ=QUP
* LHS
[ [statement ____JJustfication __|
1 Xisin PUQ Given
2 XisinPorXisinQ By Definition of Union
3 XisinQor Xisin P By Definition of Union
4 Xisin QUP By Definition of Union from
3drule
* RHS
" Jstatement sttt |
1 Xisin QUP Given
2 XisinQor Xisin P By Definition of Union
3 XisinPorXisinQ By Definition of Union
4 Xisin PUQ By Definition of Union from
3rule
Only if
Statement Justification
L{zisin(RUS)N(RUT) | Given
2 zisinRUS (1) and definition of intersection
J|zisin RUT (1) and definition of intersection
4 |zisinRorzisin (2), (3), and reasoning
both § and T abolit unions
5 |zisinRorzisinSNT | (4) and definition of intersection
6.|zisin RU(SNT) (5) and definition of union

31



Proof by contradiction (contrapositive)

* The contrapositive of the statements “if H
then C” is “if not C then not H”.

* Astatement and its contrapositive are either
both true or false.

* Example: Prove PUQ=QUP using contradiction.
Solution:
1. By contradiction assume PUQ != QUP
2. Now consider xisin Qor xisinP
3. Then it also impliesx isin P or xisin Q
4. So the assumption is false
5. Hence PUQ=QUP is proved

Proofs by Counterexample

* Prove the statements with an example for all
possible conditions.

* Example
— Prove All primes are odd.
Solution

Take counter example as 2 which is a prime number.
But it is not an odd number.

Hence this proves the given statement is false

SUMMARY

* Automata Theory

* Formal Proof Techniques
* Proof about sets

* Proof by contradiction

* Proof by counter example

Assignment

* Solve by Deductive proof method,

« RA(SUT)=(RNS)U(RNT)
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Subject Code / Name: CS8501 / Theory of Computation

A NAAC Accredited Institution

I<ING S S e

COLLEGE OF ENGINEERING ——e CERT
Recognized under 2(f) & 12(B) of UGC = | = Teoesr™ e
Approved by AICTE, New Delhi -
Affiliated to Anna University, Chennai

UNIT I
AUTOMATA FUNDAMENTALS
PART - A
1. | Formally define Deterministic (AU-ND | REMEMBER Cco1 PI
Finite Automata (DFA). 2020/ BT -L1 1.4.1
2019)

e A finite-state machine that accepts or rejects strings of symbols and only produces a
unique computation (or run) of the automaton for each input string.
e ADFAisaquintuple A=(Q, )., & ,qo, F)
Where Q- finite set of states
Y -finite set of input symbols
Jo.),, Q-is the start state
F<Q -is the set of final states
& :Q*Y->Q-Transition function

2. | State any four ways of theorem (AU - ND | REMEMBER Cco1 PI
proving. 2020) BT -L1 1.4.1

The four ways of theorem proving are,
e Deductive
e Ifand only if
e Induction
e Proof by contradiction.

3. | Prove by induction on n>=1 (AU - ND | UNDERSTAND | CO1 PI
n 2019) BT - L2 2.1.3
that ) 1/i(i+1) =n/ (n+1)
i=1

Consider the two step approach for a proof by method of induction
i. Basis: Letn =1 then
LHS=0.5andRHS=1/2=0.5
Hence, LHS = RHS.
ii. Induction hypothesis: Consider n =n + 1 then,
n+1 n
LHS: Y 1/i(i+1) =Y 1/i(i+1) + 1 / (n+1)(n+1+1)
i i
=n /(n+1) + 1/ (n+1)(n+2)
=n (n+2) +1 / ((n+1)(n+2))
=n2+2n+1/((n+1)(n+2))
= (n+1) (n+1) / ((n+1)(n+2))
= (n+1) / (n+2)
RHS:n/(n+1) =(n+1)/(n+1+1) =(n+1)/(n+2)
LHS =RHS Hence itis proved
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4., | Define Finite Automata. REMEMBER Cco1 PI
BT-L1 1.4.1

Finite Automata is a mathematical model of a system with discrete inputs and outputs.
The system can be in any one of finite number of states and the state summarizes the
history of past inputs and determines the behavior of the system for subsequent input.

5. | Define deductive proof. REMEMBER Cco1 PI
BT - L1 1.4.1

A deductive proof consists of a sequence of statements whose truth leads from some
initial statements called “Hypothesis” to “conclusion” statements. Each step in the proof
must follow, by some accepted logical principal from either the given facts or some of
the previous statements in the deductive proof or a combination of these.

Ex: “if H then C”. The theorem proves by going from hypothesis H to a conclusion C.

6. | Generate NFA - € to represent a*b|c APPLY Cco1 PI
BT - L3 3.21

7. | Design DFA to accept string over Y,=(0,1) with APPLY Cco1 PI
two consecutive 0’s. BT - L3 3.21

8. | Enumerate the difference between DFA and UNDERSTAND co1 PI
NFA. BT - L2 2.2.5
S.No DFA NFA
1. Every input string leads to the unique | For the same input there can be more
state of FA. than one next state.

2. Conversion of regular expression to | Conversion is easier.
DFA is complex.

3. DFA requires more memory for | NFA requires more computations to
storing state information. match r.e with input.

4. In DFA there is no e-transitions. In NFA e-transitions are possible.

9. | Define Automata theory. REMEMBER co1 PI
BT -L1 1.4.1

In theoretical computer science, automata theory is the study of abstract machines (or
more appropriately, abstract 'mathematical’ machines or systems) and the computational
problems that can be solved using these machines. These abstract machines are called
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automata. This automaton consists of
e states (represented in the figure by circles),
e Transitions (represented by arrows).

10.| What are the applications of automata theory? REMEMBER Cco1 PI
BT -L1 1.4.1

The automata theory can be applied,
e In compiler construction.
e In switching theory and design of digital circuits.
e To verify the correctness of a program.
e Design and analysis of complex software and hardware systems.
e To design finite state machines such as Moore and Mealy machines.

11.| What are the components of Finite automaton | REMEMBER Cco1 PI
model? BT -L1 1.4.1

The components of FA model are Input tape, Read control and finite control.

e The input tape is divided into number of cells. Each cell can hold one i/p symbol

e The read head reads one symbol at a time and moves ahead.

¢ Finite control acts like a CPU. Depending on the current state and input symbol read
from the input tape it changes state.

12.| Define finite state systems. REMEMBER Cco1 PI
BT - L1 1.4.1

A finite state system or finite state machine is a “Mathematical model” of a system with
certain input, and finally given an output. The input is processed by going through
various states, and these states are called as intermediate state.

13.| Prove 1+2+3+..+n=n(n + 1) / 2 using UNDERSTAND Cco1 PI
induction method. BT - L2 2.1.3

Consider the two step approach for a proof by method of induction

i. Basis: Letn =1 then
LHS=1andRHS=1+1/2=1
Hence, LHS = RHS.

ii. Induction hypothesis:
Toprovel+B+y+..+n=n(n+1)/Bf+(n+1)
Consider n = n + 1 then,
1+B+y+.+n+(n+1)=n(n+1)/B+(n+1)2

=n+3n+2/2
=(n+1)(n+2)/2
Thus itis provedthat1+2 +y+..+n=n(n+1)/p.

14.| Define the term Epsilon transition. REMEMBER Cco1 PI
BT - L1 1.4.1

The e-transition means a move from one state to another state, without reading any
symbol. NFA provides e-transitions.

‘ S ‘

15.| Define Transition diagram. REMEMBER co1 PI
BT - L1 1.4.1

Transition diagram is a directed graph where vertices correspond to the states of the
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finite automata and arcs represent the transition from state p to q on input a.

Star a
4>® g @ Final state

16.| What is Non Deterministic Finite Automaton? REMEMBER Cco1 Pl
BT -L1 141

The finite automata is called Non Deterministic Finite Automaton(usually denoted as
NFA) if there exists more transitions for a specific input from current state to next
state.NFA additionally have an epsilon(€) transition.(i.e)transition from one state to
another without reading input symbol.

Ex:
b a
a,b
qo K ql
17.. What is the principle of mathematical REMEMBER co1 PI
induction? BT -L1 1.4.1

Let P(n) be a statement about a non negative integer n. Then the principle of
mathematical induction is that P(n) follows from

° P(l) and

¢ P(n-1) implies P(n) for all n>1.

Condition(i) is called the basis step and condition (ii) is called the inductive step. P(n-1)
is called the induction hypothesis.

18.| What are the properties of transition function? | REMEMBER Cco1 PI
BT - L1 1.4.1

The properties of transition function are as follows:

* 8(q8=q

e For all strings w and input symbol a A(q, aw)=i(i(g.a), w) A(q, wa)=i(i(q, w).a)
e The transition function 6 can be extended that operates on states and strings.

19.| What is meant by inductive proof? REMEMBER Cco1 PI
BT - L1 1.4.1

The inductive proof is used to define the objects recursively. This follows 3 steps :
e Basis step-prove the statement for lowest value.
¢ Induction Hypothesis-assume the statement is true for value K.
e Inductive step-prove the statement is true for the value k+1.

20.| What is meant by proof by contrapositive? REMEMBER Cco1 PI
BT -L1 1.4.1

The contrapositive of the statement “ if H then C “ is If not C then not H “. A statement
and its contrapositive are either both true or both false, so it can prove either to prove
the other. A statement and its contrapositive are logically equivalent: if the statement is
true, then its contrapositive is true, and vice versa.

21.| What are the laws used to prove a statement? REMEMBER Cco1 PI
BT - L1 1.4.1

e Additive inverse: a+(-a)=0

e Multiplicative inverse: a*1/a =1

TOC 4.10 KCE/CSE/QB/IIl YR/ITOC 36



Subject Code / Name: CS8501 / Theory of Computation

e Absorption Law: AU(ANB) = A, AN(AUB)=A
e Demorgan’s Law: (AUB) ' =A"NnB’, (ANB) =A'UB’

22.| What are the basic symbols used in the proof? REMEMBER Cco1 PI
BT - L1 1.4.1

e U-Union

e ¢-Empty String
e & - NULL set

e 7-negation

e ‘- compliment
e =>implies
23.| What is meant by proof by contradiction? REMEMBER Cco1 PI
BT - L1 1.4.1

In logic, proof by contradiction is a form of proof that establishes the truth or validity of
a proposition by first assuming that the opposite proposition is true, and then shows
that such an assumption leads to a contradiction.

24. | Justify “ All primes are odd” UNDERSTAND co1 PI
BT - L2 2.4.4

The problem can be solved by Proof by Contradiction. Assume the integer 2 is a prime
but 2 is even. For any sets a,b,c if aAb=® and c is a subset of b then prove that aAc=.
Given: aAb=® and c subset of b

Assume: aAc®

Then there exists x, x€a and x€Ec =>x€Eb

=>aAb#® => aAc=D (i.e.,, the assumption is wrong)

25.| Why switching circuits are called as finite | UNDERSTAND Cco1 PI
state systems? BT - L2 1.4.1

A switching circuit consists of a finite number of gates, each of which can be in any one
of the two conditions 0 or 1. Although the voltages assume infinite set of values, the
electronic circuitry is designed so that the voltages corresponding to 0 or 1 are stable
and all others adjust to these values. Thus control unit of a computer is a finite state

system.
26.| Construct DFA over Y =(a,b) which produces not APPLY Cco1 PI
more than 3a’s. BT - L3 3.21

b

PART - B
1. | Prove that for every L recognized by an NFA, (AU ND- | UNDERSTAND co1 PI
there exists an equivalent DFA accepting the 2020) BT - L2 244
same language L (13)
2. | Prove that for every L recognized by an €-NFA, | (AUND- | UNDERSTAND co1 PI
there exists an equivalent DFA accepting the 2020) BT - L2 244
same language L (13)
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3. | Construct a Deterministic Finite Automata (AU ND- APPLY Co1 PI
equivalent to the NFA M=({p,q,1,s},{0,1}, & 2019) BT -L3 3.21
p.{s}) where 6 is given by (13)

0 0 1
p |{pa [{p}
q {r} {r}
r {s} -
s {s} {s}

4. | Give NFA accepting the set of strings in (0+1)* | (AUND - APPLY co1 PI
such that two 0’s are separated by a string 2019) BT - L3 3.2.1
whose length is 4i, for some i>=0 (13)

5. | Convert the e-NFA to DFA and list the difference between APPLY Cco1 PI
NFA and DFA (13) BT - L3 3.21

6. | Prove that for every n>=1 by mathematical induction },»i3 | UNDERSTAND co1 PI
={n(n+1)/2}2 (7) BT - L2 2.1.3

7. | (i) Given Y= {a,b}, construct a DFA which recognize the APPLY Cco1 PI
languageL={b™ ab™: m, n>0} (6) BT - L3 3.21
(ii)Determine the DFA from a given NFA
M=({q.91},{a,b},0.q,.{q1}) with the state table diagram
for & given below. (7)

) a b
g {9013 {ay}
1 @ {q0.94}

8. | Discuss the basic approach to convert from NFA to Regular | UNDERSTAND co1 PI
expression. [llustrate with an example. (13) BT - L2 3.2.1

9. | Prove that if x>=4 then 2x >= x2 (7) | UNDERSTAND co1 PI

BT - L2 2.1.3

10. Prove that every tree has ‘e’ edges and ‘e+1’ nodes. (6) | UNDERSTAND co1 PI

BT - L2 2.1.3

11, Prove the equivalence of NFA and DFA using subset | UNDERSTAND co1 PI
construction. (7) BT - L2 3.21

12, Convert the following NFA to a DFA. (13) APPLY co1 PI

0 a b BT - L3 3.2.1
2P {r} {pa}

q {r} {r}

r* ) @

13. Prove the equivalence of NFA with € and NFA without € | UNDERSTAND co1 PI
transition. (7) BT - L2 3.21
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14. Prove that for every integer n>=0 the number 42r+1+3n+2 js | UNDERSTAND co1 PI
a multiple of 3. (7) BT - L2 2.1.3
15. (i) Prove the following by the principle of induction (7) | UNDERSTAND Cco1 PI
n BT - L2 2.1.3
Y k2=n(n+1)(2n+1).
k=1 6
(ii) Construct a DFA that accepts all strings on {0,1}
containing the substring 101. (6)
16, (i) Construct a non-deterministic finite automaton APPLY Cco1 PI
accepting the set of strings over {a,b} ending in aba. Use it BT - L3 3.21

to construct a DFA accepting the some set of strings. (7)
(ii) Construct NFA with e-moves which accepts a language
consisting the strings of any number of a’s, followed by any

number C’s. (6)

17. Consider the following €-NFA for an identifier. Consider the APPLY Cco1 PI
letter e-closure of each state and find it’s equivalent BT - L3 3.2.1
Deterministic Finite Automata. (13)

UNIT II
REGULAR EXPRESSIONS & LANGUAGES
PART - A
1. | Write the regular expression for all (AU -ND APPLY Cco1 PI
strings that contain no more than one 2020) BT - L3 3.21
occurrence of aa.

Regular expression:

When aa in first position : aa (ba|bb|b)*

When aa in middle position: (ab|bb|b)*aa(ba|bb|b)*

When aa in last position:(ab|bb|b)*aa

The final output is: aa(ba|bb|b)* + (ab|bb|b)*aa(ba|bb|b)* + (ab|bb|b)*aa

2. | Write aregular expression for even (AU - ND APPLY Cco1 PI
number of a’s and even number of b’s 2020) BT -L3 3.21
of a string w = {a, b}*

Regular Expression:

Even Number of a’s: (aa)*
Even Number of b’s: (bb)*
The final output is: (aa)*(bb)*
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e Union is commutative
e Union is idempotent

26.

What is a bad pair?

REMEMBER
BT -L1

Cco1

PI
1.4.1

A pair (p,q) is called as a bad pair if

e States p and q are distinguishable such that there is some string w where one of §(p,w)
and &(q,w) is accepting.The table filling algorithm does not find p and q to be

distinguished.
PART - B
1. | Prove that the following languages are not regular | (AU ND | UNDERSTAND | CO1 PI
using pumping lemma. -2020) BT - L2 244
i) All unary strings of length prime. (7)
ii) L = {uu|ue{0, 1}*}. (6)
2. | State and Prove any two closure properties of | (AUND | REMEMBER | CO1 PI
Regular Languages (13) -2020) BT -L1 2.4.4
3. | (i).Prove that any language accepted by a | (AUND | UNDERSTAND | CO1 PI
Deterministic Finite Automata can be represented | - 2019) BT - L2 2.4.4
by a regular expression (7)
(ii). Construct a FA for the regular expression 10 +
(0+11)0*1. (6)
4. | Prove that the following languages are not regular: | (AU ND | UNDERSTAND | CO1 PI
(). {w € {a,b}* | w=wR} (7) | -2019) BT - L2 2.4.4
(ii). Set of strings of 0’s and 1’s beginning with a 1
whose value treated as a binary number is a
prime. (6)
5. | Show that the regular language are closed under: (13) | UNDERSTAND | CO1 PI
a. Union BT - L2 2.4.4
b. Intersection
c. Kleene Closure
d. Difference
6. | Design a finite automaton for the regular expression APPLY co1 PI
(0+1)*(00+11)(0+1%) (13) BT -L3 3.2.1
7. | Prove that the class of regular sets is closed under | UNDERSTAND | CO1 PI
complementation. (7) BT - L2 2.4.4
8. | Convert the following NFA into regular expression. (13) APPLY co1 PI
BT - L3 3.2.1
0,1
- 0+1
9. | State the pumping lemma for Regular languages. S.T the set REMEMBER | CO1 PI
L={02 |i=1} is not regular (7) BT -L1 244
10. | Prove that L={0%"}n>=1} is not regular (6) | UNDERSTAND | CO1 PI
BT - L2 2.4.4
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11. | Give DFA accepting the following languages over the | UNDERSTAND | CO1 PI
alphabet {0,1}, the set of all strings ending in 00 and BT - L2 3.2.1
minimize the Deterministic Finite Automata. (13)

12. | Letr be a regular expression. Then prove that there exists an | UNDERSTAND | CO1 PI
NFA with e-transitions that accepts L(r). (13) BT - L2 2.4.4

13. | Construct an NFA equivalent to the regular expression APPLY Cco1 PI
((0+1)(0+1)(0+1))* (13) BT -L3 3.21

14. | Show that (r")* = r" for a regular expression (6) | UNDERSTAND | CO1 PI

BT - L2 2.4.4

15. | S.T the set L= 0"2| n is an integer and n>=1 is not regular | UNDERSTAND | CO1 PI
language (7) BT - L2 2.4.4

16. | Construct a regular expression corresponding to the state APPLY COo1 PI
diagram (13) BT - L3 3.2.1

0
— (7 X 0.1
17. | Describe Arden’s theorem with an example (7) | UNDERSTAND | CO1 PI
BT - L2 2.2.3
PART - C
1.| Construct NFA with epsilon for the RE=(a|b)*ab and convert APPLY Cco1 PI
into DFA and further find the minimized DFA (15) BT - L3 3.21
2.| Construct a minimized DFA for the regular expression(0+1)* APPLY Co1 PI
(00+11)(0+1)* (15) BT - L3 3.21
UNIT III
CONTEXT FREE GRAMMAR AND LANGUAGES
PART - A

1. | Write a Context Free Grammar for the (AU ND APPLY CO2 PI
language consisting of equal number of a’s -2020) BT -L3 3.2.1
and b’s
First possibility, S>01 | 10
If length >1 then
S=>0S1]1S0

Therefore, Context Free Grammar for the language consisting of equal number of a’s and b’s

S>01]100S1]|1S0

2. | Define Deterministic PDA (AUND | REMEMBER C0o2 PI
-2020) BT - L1 1.4.1
A PDA M=(Q,2,I,6,q0,Z0,F) is deterministic if:
e ForeachqinQand Z inT, whenever §(q,€,Z) is nonempty then &(q,a,Z) is empty for
allain X.
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e FornoqinQ,Zinl,andainX U {€}does §(q,a,Z) contains more than one element.
Ex: The PDA accepting {wcw R | win (0+1) *}.

3. | When do you say a grammar is ambiguous?

(AU ND -
2019)

UNDERSTAND
BT - L2

c0o2

PI
1.4.1

A grammar is said to be ambiguous when a same input string is derived from more than one

parse trees or derivations.

A CFG G=(V,T,P,S) is ambiguous if there is atleast one string w in T* is having two different
parse trees ,each with the same root S and same yield w.

4. | Give a formal definition of Push Down (AUND - | REMEMBER C0o2 PI
Automata? 2019) BT -L1 1.4.1
A PDA can be formally described as a 7-tuple (Q, Y., S, 6, qo, I, F) -
e (Qisthe finite number of states
e ) isinputalphabet
e Sisstack symbols
e s the transition function: Q x (3, U {€}) x S x Q x S*
e (o is the initial state (qo € Q)
e [is the initial stack top symbol (I € S)
e Fisasetofaccepting states (F € Q)
5. | What is meant by Context Free Grammar(CFG)? REMEMBER Cco2 PI
BT - L1 1.4.1
Context Free Grammar is a grammar which have four components such as G=(V,T,P,S)
e Afinite set of variables ‘V’ also called as non terminals
e A finite set of symbols called terminals T.
e S CV isthe start symbol or variable.
¢ Afinite set of productions (P) or rules which is of the form
A —> o, Where A - variable
a - string of zero or more terminals and strings
6. | Derive a string ‘aababa’ for the following Context Free APPLY C02 PI
Grammar (CFG) S2>aSX|b; X->XbJa BT - L3 3.21
S =>aSX
=>aaSXX [S=>aSX]
=>aabXX [S=>D]
=>aabXbX [X-2>Xb]
=>aababX [X—=2>a]
=>aababa [X—>a]
Thus the given string is derived from the above grammar.
7. | Generate CFG for a signed integer constant in C APPLY C0o2 PI
language BT - L3 3.21
The CFG for a signed integer constant in C language as follows,
C-> 0] SIN1
S12> +]| -
N1-> D1D2
D1->1|2|3|4|5]6]|7|8]|9
D2>0]|¢
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e IfL=N(M1) for some PDA M1 ,thenL =L(M2) for some PDA M2
where L(M) = language accepted by PDA by reaching a final state.
N(M) = language accepted by PDA by empty stack.

26. | Construct a PDA that accepts the language generated APPLY C0o2 PI
by the grammar. S aABB,A-> aB|a,B>bA|b BT - L3 3.2.1
The PDA is given by

A=({q}, {ab},{S, A B,Z a b}, q, S}
where ¢ :98(q, z, S) = {(q, aABB)}
5(q, z, A) = {(q, aB), (q, a)}

5(q, z, B) = {(q, bA), (q, b)}

5(q, a,a) ={(q, &)}

5(q, b, b) = {(q, &)}

27.| Is PDA superior over NFA in the sense of language REMEMBER CO2 PI
acceptance? Justify your answer. BT - L1 1.4.1
PDA is superior to NFA by having the following additional features.

e Stack which is used to store the necessary tape symbols and use the state to remember the
conditions.

e Two ways of language acceptances, one by reaching its final state and another by emptying
its stack.

28. | Relate Context free language and DPDA UNDERSTAND C02 PI

BT - L2 1.4.1
The languages accepted by the deterministic PDA by final state are properly included in the
context free language,
e Each context free languages accepted by the DPDA have unambiguous grammar
e The DPDA languages are not exactly equal to the subset of the CFL that are not inherently
ambiguous languages
e Soif L=N(P) for some DPDA P, then L has an unambiguous CFG
PART - B

1. | How €-productions are eliminated from a | (AU ND APPLY CO2 PI
grammar whose language doesn’t have empty | - 2020) BT - L3 3.21
string ? Remove €-productions from the
grammar given below. (13)

S > alaA|B|CA — aB| € B— AaC— aCD
D — ddd

2. | Write procedure to find PDA to CFG. Give an | (AUND | UNDERSTAND Cco2 PI
example for PDA and its CFG (13) -2020) BT - L2 3.2.1

3. | Suppose L=L(G) for some CFG G=(V,T,P,S) (AUND | UNDERSTAND C0o2 PI
then prove that L-{€} is L(G’) for a CFG G’ with | - 2019) BT - L2 2.31
no useless symbols or €-production (13)

4. | Prove that the languages accepted by Push | (AUND | UNDERSTAND C0o2 PI
Down Automata using empty stack and final | - 2019) BT - L2 2.31
states are equivalent (13)

5. | (i). Find PDA that accept the given CFG: S-—>xaax, APPLY C0o2 PI
X->ax|bx|e (7) BT -L3 3.21
(ii). Construct PDA for the language arbman+m (6)

6. | (i). Prove that deterministic and non deterministic PDA | UNDERSTAND C0o2 PI
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are not equivalent (7) BT - L2 2.31
(ii). Explain pumping lemma for CFL (6)

7. | (i) Construct a DPDA for even length palindrome. (7) APPLY C02 PI
(ii). Prove - if PDA P is constructed from CFG G then N(P) BT -L3 2.3.1
=L(G) (6)

8. | Convert the following CFG to PDA and verify for (a+b) APPLY C0o2 PI
and a++ (13) BT - L3 3.2.1

[-=>a|b|la|Ib|10]I1
E->1| E+E | E* E|(E)
9. | Outline an instantaneous description of a PDA. (6) | REMEMBER CO2 PI
BT -L1 2.1.2

10. | With an example, explain the procedure to obtain a PDA | UNDERSTAND CO2 PI
from the given CFG (13) BT -L2 2.1.2

11. | Design a PDA to accept {O1?|n>1}. Draw the transition APPLY Cc0o2 PI
diagram for the PDA. Show by instantaneous description BT - L3 3.2.1
that the PDA accepts the string ‘0011’ (13)

12. | (i).Convert PDA to CFG. PDA is given by APPLY CO2 PI
P=({p,q},{0,1},{X,Z},8,9,Z), S is defined by BT - L3 3.2.1
8(p,1.2)=(p.X2)}, 8(p, &2z)={(P, )}, &(p, 1x)={(p.XX)},
6(9,1,X)={(q, €)}, 8(p,0.X)={(q.X)}, 8(q,0,2)={(p.2)}  (8)

(ii).What are DPDA? Give example for Non-deterministic
and deterministic PDA. (5)

13. | Construct a pushdown automata to accept the language APPLY C02 PI
L={arb"/n>1} by empty stack and by final state. (8) BT - L3 3.2.1

14. | Prove that if L is N(M1)(Language accepted by empty | UNDERSTAND Cc0o2 PI
stack) for some PDA M1,then L is N(M2)(Language BT - L2 2.1.2
accepted by final state) for some PDA. (13)

15. | Constrcut Push Down Automata for the language APPLY Cco2 PI
L={wwR|w in (a+b)"}. (13) BT - L3 3.21

16. | Explain in detail about equivalence of pushdown | REMEMBER C02 PI
automata. (8) BT -L1 2.1.2

17. | Give formal pushdown automata that accepts {wcwR|w is APPLY C02 PI
in (0+1)"} by empty stack (13) BT -L3 3.21

PART - C
1. How PDA is converted into CFG ? Convert the (AUND | APPLY C0o2 PI
following PDA into CFG. (15) | -2020) | BT-L3 3.21
P=({p,q},{0,1},{Z X}, 8,p, Z, ®)
6 (p, 1,Z) ={(p, X2)}, 6 (p, € Z) = {(p,€)} 8 (p, 1, X)
={(p, XX)}, 6 (q,1,X) ={(q, €)}, 8 (p, 0, X) ={(q,
X)} 6 (9, 0,Z) = {(p, 2)}
2. (i). Suppose L= N(M) for some PDA M, then prove (AUND | APPLY C0o2 PI
that L is a CFL (7) | -2019) | BT-L3 2.1.2
(ii). Give a CFG for the language N(M) where M=
({90,91},{0,1},{Z0,X},6,90,Z0,q1) and & is given by,

TOC 4.25 KCE/CSE/QB/II YR/TOC




Subject Code / Name: CS8501 / Theory of Computation
6 (qo0,1,Z0) = {(qo, XZo}} 6(qo, £Z0)={(qo, €) }
6(qo,1,X)={(q0,XX)} 8(q1,1,X)= {(qu, €)}
6(90,0,X)={(q1X)} 6(91,0,Z0)={(q0,Z0)} (8)
(i).Construct the PDA accepting the language {(ab)"|n=1} by | APPLY CO2 PI
empty stack. (7) BT -L3 3.2.1
(ii).Constrcut a transition table for PDA which accepts the
language L={a?"b"|n=>1}.Trace your PDA for the input with
n=3. (8)
Let M=({qo,91},{0,1},{X,20},6,90,z0,q1) where & is given by & | APPLY Cc0o2 PI
(90,0,z0)={(q0,xz0)}, & (q1,1,x)={(q1,€)}, o (qo,0,x)={(qo,xx)}, | BT -L3 3.2.1
S (91,&x)={(q1,€)} 6 (q1,&20)={(q1,€)} Construct a CFG for the
PDA. (15)
UNITIV
PROPERTIES OF CONTEXT FREE LANGUAGES
PART - A
What are the two normal forms of CFG ? (AUND- | REMEMBER C0o2 PI
Write their productions format. 2020) BT -L1 1.4.1
The two normal forms of CFG are,
¢ Chomsky Normal Form (CNF)
o General Format of CNF is A>BC | a
e (Greibach Normal Form (GNF)
o General Format of GNF is A>aa
Define the language recognized by any (AUND- | REMEMBER Co3 PI
Turing Machine. 2020/ BT -L1 1.4.1
2019)

The language recognized by a Turing machine is, by definition, the set of strings it accepts.

When an input is given to the machine, it is either accepted or not. Any particular input to

that machine is either always accepted (in the language) or always not accepted (not in

the language).
What are the advantages of having a (AUND - | REMEMBER Co2 PI
normal form for a grammar? 2019) BT -L1 1.4.1

There are two advantages of having a normal form for a grammar

e Simplicity of proofs - There are plenty of proofs around context-free grammars, including
reducibility and equivalence to automata. Those are the simpler the more restricted the

set of grammars

e Enables parsing - Normal forms can give us more structure to work with, resulting in

easier parsing algorithms.

languages?

What are the closure properties of context free REMEMBER
BT - L1

co2

PI
1.4.1

The closure properties of CFL are

e Context free languages are closed under union.

e Context free languages are closed under concatenation.

e Context free languages are closed under kleene closure.
e Context free languages are not closed under intersection.
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5. Write down the theorem for pumping lemma for CFL REMEMBER C0o2 PI
BT - L1 1.4.1

Let ‘L’ be a CFL. Then there exists a constant ‘n’ such that if Z is any string in ‘L’ such that |Z| is
atleast n, then we can write Z=uvwxy with the following condition,

i. |vwx|<n
il. vx#e
iii.  foralli=0, uviwxly is in L
6. Show that L={ar|p is prime} is not context free UNDERSTAND | CO2 PI
BT- L2 244

To prove the given language is not context free, the steps are as follows,

e Choose the pumping length of p.

e Consider some prime n 2 p+2.

e Such an n must exist since there are an infinite number of primes.

e Lets=1n

e The string is broken into uvxyz.

o Let|wy|=m.

e Then, |uxz| = n-m.

e By the pumping lemma, uvrmxynmz e L

o [uvrmxyrmz] = fuxz| + (n-m)x([v] + [y[) = n-m + (n-m) m = (n-m) (m+1)
o Thus, J[uv»mxyn-mz| is not prime unless one of the above factors is 1. So that the

given language is not context free.

7. Define Turing Machine REMEMBER Co3 PI
BT - L1 1.4.1

Turing machines are an abstract model of computation. They provide a precise, formal
definition of what it means for a function to be computable. The key features of the Turing
machine model of computation are:

¢ A finite amount of internal state.

¢ An infinite amount of external data storage.

e A program specified by a finite number of instructions in a predefined language.

o Self-reference: the programming language is expressive enough to write an interpreter

for its own programs

8. Give the configuration of Turing Machine REMEMBER C0o3 PI
BT -L1 1.4.1

The configuration of Turing machine is a collection of 7 tuples
M=(Q,>.I',6,q0,A,0rB,F)
e Qis afinite set of states.
e ris a finite set of external symbols.
e Y isa finite set of input symbols.
e AorBisablank symbol used as an end marker for input.
e §isatransition function.

* Ex:8(q0,a)->(q,AL)

= Reading the input symbol ‘@’, transition made from q0 state to q1 by printing

(replacing) ‘a’ by ‘A’ and move ahead to left.

e 0 be the start state q0€Q.
e Fis aset of final state, where the turing machine halts.

TOC 4.27 KCE/CSE/QB/IIl YR/ITOC




Subject Code / Name: CS8501 / Theory of Computation

27.

What are useless symbol in a grammar?

REMEMBER
BT -L1

co2

PI
1.4.1

For any symbol if there is no derivation to generate a terminal string then that symbol is
called useless symbol. All the useless symbols from the production rule must be identified and

removed to produce the reduced grammar.

28.

Define simplification of CFG.

REMEMBER
BT -L1

co2

PI
1.4.1

Elimination of null and unit productions and symbols is called simplification of CFG. The
result of simplified context free grammar is known as reduced grammar. The reduction of

context free grammar can be carried out in three ways .
e Removal of useless symbols

e Elimination of e-productions

e Removal of unit productions.

PART - B
1. | How a CFG for L is converted into CNF | (AUND- | UNDERSTAND | CO2 PI
accepting the same language ? Convert 2020) BT - L2 2.2.3
the following CFG into CFG in CNF.  (13)
S->bA|aBA->bAA|aS|aB—aBB|
bS|b
2. | Construct a Turing Machine for proper | (AUND- | UNDERSTAND | CO4 PI
subtraction, which is defined asm - n 2020) BT -L2 2.2.3
if m > n and 0 otherwise. (13)
3. | State and prove GNF (13) (AUND - | UNDERSTAND | CO2 PI
2019) BT - L2 2.4.4
4. | Design a TM to compute proper subtraction | (AUND - APPLY CO4 PI
(13) 2019) BT - L3 2.2.3
5. | Consider two tape TM and determine whether the TM APPLY CO4 PI
always writes a nonblank symbol on its second tape BT - L3 2.2.3
during the computation on any input string W'
Formulate this problem as a language and show it is
undecidable. (13)
6. | Construct TM that replace all occurrence of 111 by 101 APPLY C04 PI
from sequence of 0’s and 1’s. (13) BT - L3 2.2.3
7. | (i). Explain techniques for TM Construction (7) | REMEMBER Co3 PI
(ii). Mlustrate the Chomsky grammar classification with BT -L1 2.2.3
necessary example (6)
8. | Construct a TM to reverse the given string. (13) APPLY CO4 PI
BT - L3 2.2.3
9. | Design a Turing machine to accept language APPLY Co4 PI
L={0r1n/n>=1} and simulate its action on the input 0011. BT - L3 2.2.3
(13)
10.| Explain Turing machine as a computer of integer| REMEMBER Co4 PI
functions with an example. (7) BT - L1 2.2.3
11.| i.Design a Turing Machine to recognize {ww”"R | w ? APPLY Co4 PI
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(0+1)*}. (7) BT - L3 2.2.3
ii. Design TM M for f(x,y)=x*y where x,y are stored in the
tape in the form 0x10v1. (6)
12.| Show that the language L={a'bici/i>=1} is not context free. | REMEMBER CO2 PI
(7) BT - L1 2.4.4
13.| Obtain a grammar in Chomsky Normal Form (CFG) APPLY CO2 PI
equivalent to the grammar G  with the BT - L3 2.2.3
productions P given. (13)
S— aAbB, A— ad|a, B— bB|b
14.| Construct a equivalent grammar G in CNF for the APPLY COo2 PI
grammar G1 where G1=({S,AB},{a,b},{S>ASB| ¢, BT - L3 2.2.3
A->aAS|a,B>SbS|A|bb},S). (13)
15.| Convert the following grammar into GNF. (13) APPLY Cco2 PI
S=>>XY1|0, X=>00X]Y, Y=>1X1 BT - L3 2.2.3
16.| Convert the following grammar into an equivalent one APPLY Co2 PI
with no unit productions and no useless symbols S-> BT - L3 2.2.3
ABA, A->aAA|aBc|bB,B-> A | bB | Cb,C->CC | cC (13)
PART - C

1. | Construct a Turing Machine for multiplying | (AU ND - APPLY CO2 PI

two non negative integers using subroutine 2020) BT - L3 2.2.3
(15)

2. | (i).Design a TM to compute multiplication of | (AU ND - APPLY CO4 PI
two positive integers (8) | 2019) BT - L3 3.2.1
(ii).Design a TM to recognize the language
{On1nQn | n>=1} (7)

3. | Design a Turing machine to accept language L={a"b"/n>=1} APPLY C0o3 PI
and simulate its action on the input n=3. (15) | BT-L3 3.2.1

UNITV
UNDECIDABILITY
PART - A
1. | What are recursive language? (AUND - REMEMBER CO5 PI
2020) BT - L1 1.4.1

Alanguage is recursive if there exists a Turing Machine that accepts every string of the
language and rejects the string that is not in the language.

—
M Yes
w — No
2. | Define the classes P and NP problem. (AUND - REMEMBER CO5 PI
Give example problems for both 2020) BT -L1 1.4.1

e C(lass P: The problem solvable in polynomial time on a typical computer are exactly the
same as the problems solvable in polynomial time on a Turing machine.
Ex: Kruskal’s Algorithm

e C(lass NP: The problems which cannot be solvable in polynomial time are called
intractable problem.
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Example for NP-complete problems are,
e 0/1 Knapsack problem.

¢ Hamiltonian cycle.

e Travelling salesman problem.

3. | When do you say a Turing machine is (AUND - UNDERSTAND | CO5 PI
an algorithm? 2019) BT - L2 1.4.1

A Turing machine is a mathematical model of computationthat defines an abstract
machine, which manipulates symbols on a strip of tape according to a table of
rules. Despite the model's simplicity, given any computer algorithm, a Turing machine
capable of simulating that algorithm's logic can be constructed.

4. | Define NP - Class (AUND - REMEMBER COo5 PI
2019) BT -L1 1.4.1

Class NP problems are problems which are non-deterministic problems solved in
polynomial time.
Example: TSP problem.

5. | List the properties of recursive and recursive REMEMBER CO5 PI
enumerable language. BT -L1 1.4.1

The properties of recursive and Recursively Enumerable Language

e The complement of a Recursive language is Recursive.

e The union of two recursive languages is recursive. The union of two Recursively
Enumerable languages is RE.

e Ifalanguage L and complement L are both RE, then L is recursive.

6. | Write short notes on tractable problem REMEMBER CO5 PI
BT - L1 1.4.1

The problems which are solvable by polynomial time algorithms are called tractable
problems.

For example: The complexity of the Kruskal’s algorithm is 0(e(e+m)) where e, the number
of edges and m ,the number of nodes.

7. | What s primitive recursive function? REMEMBER COo5 PI
BT -L1 1.4.1

The set PR of primitive recursive function is defined as follows:

e All initial function are elements of PR.

For any k>=0 and m>=0, if :N™->N and g1,g2,....gx:N™->N are elements of PR, then the
function f(g1,82,.......gk) obtained from f and g1,g2........gk by composition is an element of PR.

8. | Define NP Completeness REMEMBER CO5 PI
BT - L1 1.4.1
Alanguage L is NP- complete if the following statements are true
e Lisin NP
e Foreverylanguage L’ in NP there is a polynomial - time reduction of L’ to L.
9. | Define NP-hard and NP-completeness problem. REMEMBER CO5 PI
BT - L1 1.4.1

e NP Hard: if a problem A is reducible to B, then it means that B is at least as hard as A.
The problem A is not solved in polynomial time T.

e NP-Complete:The group of problems which are both in NP and NP-hard are known as
NP-Complete problem.
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REMEMBER CO5 PI
BT -L1 1.4.1

25.| Define CNF satisfiability problem

The CNF Satisfiability Problem (CNF-SAT) is a version of the Satisfiability Problem, where
the Boolean formula f(x1, X2, .. ., xn), is specified in the Conjunctive Normal Form (CNF),
that means that it is a conjunction of clauses, where a clause is a disjunction of literals, and

a literal is a variable or its negation.

26.

What is the measuring complexity for NFA?

REMEMBER
BT -L1

CO5

PI
1.4.1

Time Complexity for NFA:

Let T be a non-deterministic TM t, which accepts language L over alphabet }.The time
complexity Tt(n) is the minimum number of moves t can make an any input string of length

n.
Space Complexity for NFA:

Space complexity of a non-deterministic TM St(n) is the minimum number of tape squares

used by TM for any input string of length n.

PART - B

1. | Prove that Universal language is recursively | (AUND - | UNDERSTAND | COS5 PI
enumerable but not recursive. (13) | 2020) BT - L2 1.4.1

2. | Define PCP and prove that PCP is (AUND - REMEMBER COo5 PI
undecidable (13) | 2020) BT -L1 1.4.1

3. | Prove that Post Correspondence Problemis | (AUND - | UNDERSTAND | CO5 PI
undecidable (13) | 2019) BT - L2 1.4.1

4. | Prove that the Luis recursively enumerable | (AUND - | UNDERSTAND | CO5 PI
but not recursive (13) | 2019) BT - L2 1.4.1

5. | Explain universal Turing machine (13)] REMEMBER CO5 PI
BT - L1 1.4.1

6. | Explain how to measure and classify complexity. (13)] REMEMBER COo5 PI
BT - L1 1.4.1

7. | Explain recursive and recursively enumerable languages | REMEMBER CO5 PI
with example (13) BT -L1 1.4.1

8. | Explain tractable and intractable problem with suitable REMEMBER CO5 PI
example (13) BT -L1 1.4.1

9. | Elaborate on primitive recursive functions with an REMEMBER CO5 PI
example (8) BT -L1 1.4.1

10. | Outline the concept of polynomial time reductions. (6) | REMEMBER CO5 PI
BT - L1 1.4.1

11. | Prove that “MPCP reduces to PCP” (7) | UNDERSTAND | CO5 PI
BT - L2 1.4.1

12. | State and explain RICE theorem (7) | REMEMBER CO5 PI
BT - L1 1.4.1

13. | Show that union of two recursive language is recursive UNDERSTAND | CO5 PI
and union of two RE language is recursive. (6) BT - L2 1.4.1

14. | Explain about “A language that is not Recursively REMEMBER COo5 PI
Enumerable”. (6) BT -L1 1.4.1

15. | Prove Lre is recursively enumerable. (7) | UNDERSTAND | CO5 PI
BT - L2 1.4.1
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16. | Prove that if a language is recursive iff it & its | UNDERSTAND | CO5 PI

complement are both RE (7) BT - L2 1.4.1

17. | Explain about undecidability of PCP. (6) | REMEMBER CO5 PI
BT -L1 1.4.1

18. | Define PCP.Let }{0,1}.Let A and B be the lists of three | REMEMBER COo5 PI
strings each defined as, Wi=A={1,10111,10}, BT -L1 141

Xi=B={111,10,0},Does this PCP have a solution? (6)

19. | Prove that the function f add (x,y)=x+y is a primitive | UNDERSTAND | CO5 PI
recursive. (7) BT - L2 1.4.1
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QUESTION PAPER CODE: 90159
B.E / B.Tech DEGREE EXAMINATIONS, NOV / DEC 2019
Fifth Semester
Computer Science and Engineering
CS8501 - Theory of Computation
(Regulation 2017)
Time : 3 Hrs Maximum: 100
Marks
Answer All questions
PART - A (10 * 2 = 20)
1. Prove by induction on n>=1 that )} 1/i(i+1) =n/ (n+1) i=1
2. Formally define Deterministic Finite Automata (DFA).
3. Construct regular expression corresponding to the state diagram

1

4, State the definition of pumping lemma for regular set.

5. When do you say a grammar is ambiguous?

6. Give a formal definition of Push Down Automata?

7. What are the advantages of having a normal form for a grammar?
8. Define the language recognized by the Turing Machine

9. When do you say a Turing machine is an algorithm?

10. Define NP - Class

PART - B

11. a) Construct a Deterministic Finite Automata equivalent to the NFA M=({p,q,r,s},{0,1}, 6
p.{s}) where § is given by (13)

& 0 1

p {p.q} {p}

q {r} {r}

r {s} -

S {s} {s}

(OR)

b) Give NFA accepting the set of strings in (0+1)* such that two 0’s are separated by a string
whose length is 4i, for some i>=0

12. a).(i).Prove that any language accepted by a Deterministic Finite Automata can be
represented by a regular expression

(7)
(ii). Construct a FA for the regular expression 10 + (0+11)0*1. (6)
(OR)
b).Prove that the following languages are not regular: (i). {w € {a,b}* | w=wR} (7)
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(ii). Set of strings of 0’s and 1’s beginning with a 1 whose value treated as a binary number is a
prime. (6)
13. a) Suppose L=L(G) for some CFG G=(V,T,P,S) then prove that L-{€} is L(G’) for a CFG G’ with
no useless symbols or €-productions.
(OR)
b) Prove that the languages accepted by Push Down Automata using empty stack and final
states are equivalent
14. a) State and prove Greibach Normal Form
(OR)
b) Design a TM to compute proper subtraction
15. a) Prove that Post Correspondence Problem is undecidable
(OR)
b) Prove that the Lu is recursively enumerable but not recursive
PART - C
17.a)(i). Suppose L= N(M) for some PDA M, then prove that L is a CFL (7)
(ii). Give a CFG for the language N(M) where M=({q0,q1},{0,1},{Z0,X},6,90,Z0,¢) and 6 is given

by, (8) & (q0,1,20) = {(q0, XZ0)} 8(q0,£,20)= {(q0,&) } 8(q0,1,X)={(q0,XX)} 8(q1,1.X)= {(q1,8)}
6(q0,0,X)={(q1,X)} 8(q1,0,20)={(q0,Z0)}

(OR)
b)(i).Design a TM to compute multiplication of two positive integers (8)
(ii).Design a TM to recognize the language {0"170" | n>=1} (7)
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QUESTION PAPER CODE: X10319
B.E./B.Tech. DegreeExaminationS, November/December2020
Fifth SemesterComputer Science and Engineering
CS 8501 - THEORY OF COMPUTATION
(Regulations 2017)

Time : Three Hours Maximum : 100 Marks
Answer all questions
Part- A (10x2 = 20 Marks)
1. Define Deterministic Finite Automaton.
2. State any four types of proofs.
3. Write the regular expression for all strings that contain no more than one occurrence of aa.

4. Write a regular expression for even number of a’s and even number of b’s of a string w = {a,
b}*.

5. Write a Context Free Grammar for the language consisting of equal number of a’s and b’s.
6. Define Deterministic PDA.

7. What are the two normal forms of CFG? Write their productions format.

8. Define the language recognized by any Turing Machine.

9. What are recursive languages ?

10. Define the classes P and NP problem. Give example problems for both.

Part- B (5x13 = 65 Marks)

11. a) Prove that for every Lrecognized by an NFA, there exists an equivalent DFA accepting
the same language L.

(OR)
b) Prove that for every Lrecognized by an €-NFA, there exists an equivalent DFA accepting
the same language L.

12. a) Prove that the following languages are not regular using pumping lemma.
i) All unary strings of length prime. (7)
ii) L= {uu|u€{0, 1}*}. (6)

(OR)

b) State and Prove any two closure properties of Regular Languages.

TOC 4.40 KCE/CSE/QB/IIl YR/ITOC 54



Subject Code / Name: CS8501 / Theory of Computation

13. a) How €-productions are eliminated from a grammar whose language doesn’t have empty
string ? Remove €-productions from the grammar given below. S — alaA|B|CA— aB| € B
— AaC—aCDD —ddd

(OR)
b) Write procedure to find PDAto CFG. Give an example for PDAand its CFG.
14. a) How a CFGfor Lis converted into CNF accepting the same language ? Convert the
following CFGinto CFGin CNF. S—bA|aBA—bAA|aS|aB—aBB|bS|b
(OR)
b) Construct a Turing Machine for proper subtraction, which is defined as m - n if m > n and
0 otherwise.
15. a) Prove that Universal language is recursively enumerable but not recursive.
(OR)
b) Define PCP and prove that PCP is undecidable.

Part- C (1x15 = 15 Marks)

16. a) Construct a Turing Machine for multiplying two non negative integers using subroutine.
(OR)
b) How PDAis converted into CFG? Convert the following PDAinto CFG. P = ({p, q}, {0, 1}, {Z,

X},8,p,Z ®) 6 (p,1,7) ={(p, XZ)}, 8 (p, € Z) = {(p,€)} & (p, 1, X) = {(p, XX)}, 6 (q, 1, X) = {(q,
€)} 6 (p, 0,X) ={(q,X)}, 8 (9,0, Z) = {(p, Z)}
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KINGS COLLEGE OF ENGINEERING
CONTINUOUS ASSESSMENT TEST -1 (SEPTEMBER 2021)
CS8501 - THEORY OF COMPUTATION

Class : I[II CSE Date & Session:21.09.21 & AN
Maximum Marks :50 Time: 2.00 PM-3.30PM
Answer all the questions
PART-A(5*2=10)

[llustrate the concept of Finite Automaton.
What is the principle of mathematical induction?
Compare DFA and NFA.

What is meant by regular expression?

S

Outline the theorem of pumping lemma for regular languages.

PART -B (2 *13 = 26)

6. a.(i) Given )= {a,b}, construct a DFA which recognize the language
L={b™ ab™: m, n>0} (6)

(ii)Determine the DFA from a given NFA M=({q,, ¢, },{a,b},6, o, {q1}) with the

state table diagram for § given below. (7)

) a b
->q0 {q0,91} {q1}
*ql 0 {9091}
(OR)

b. (i). Prove that if x>=4 then 2* >= x? (6)
(ii).Consider the following &-NFA for an identifier. Construct equivalent
Deterministic Finite Automata. £ (7)

letter

lette € IS




7. a.i. Deduct the regular expression from the following NFA. (6)

0,1
1 0,1 0,1
ii.Examine given language L={02"}n>=1} is regular or not. (7)
(OR)

b.i. Deduct the € - NFA with epsilon for the Regular expression(a|b)“ab (6)

ii. Examine that L={aP | p is a prime} is regular or not (7)

PART-C(1*14=14)
8. a. Construct a DFA equivalent to the NFA M=({p,q,r,s},{0,1},p,{q,s})where 6 is

given by, (14)
0 0 1
2P {a.s} {q}
“q {n} {q.r}
r {s} {p}
*s - {p}
(OR)
b.i. Test the following by the principle of induction )’ k?= n(n+1)(2n+1) (7)
k=1 6
ii. Test for every n>=1 by mathematical induction )" i3 = {n(n+1)/2}2 (7)
PART Level 1 Level 2 Level 3 Level 4 Level 5 Level 6
A 2,4 1,3,5
6.a.i &
6.a.ii
5 6.b.i & 7.a.ii &
6.b.ii 7.b.ii
7.ai&
7.b.i
8.a
C 8.b.i &
8.b.ii
Total 4 6 13 7 6 14
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ANNEXURE - |
KINGS COLLEGE OF ENGINEERING
CONTINUOUS ASSESSMENT TEST — I (SEP '2021)

College Code e 2 ( 1

College Name kings college.  ofF E g Inering

Register Number R 2 ( [ i1 & ( 0 Y o fo |E
Name of the Candidate PR AV“‘"‘WP“’}

Degree R E

Branch CSE semester |

Subject Code C S g T~ o /

Subject Name oy oF compulnhion

Date 5 | i | 2 Session FN AN V7
No. of Pages used 5' In words ﬁ‘vt’.

All particulars given above by me are verified and found to be correct

Signature of the Student with date

M;{(«ﬁu

ForOffice Use Only
Instructions to the Candidate: Put Tick mark {+) for the questions attended in the tick mark column agalnst each question
PART - A PART-B&C .
1] {i) {li) (i) Total
Question
No. v M RUESElaNIND:; Vs Marks e Marks Marks Grand Total
(in words)
1 A a
= 6
2 v n b
3 v ‘L_ a
7 "\’lmn A
4 w .1/_ b |lAN]| T+ v é m‘
5 v | .- a
8
v | g 2 | g
Grand Total
e | |\ Al
Declaration by the Examiner: Verified that all the questions attended by the student are valued'and the total is found to be correct
, LY
|2 0 Yuunmsrion b \ann
Date Name of the Examiner Signature of the Examiner
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Department of Computer Science & Engineering

Academic Year 2021-22 / ODD Semester _
Sub Code/Subject :CS8501 / Theory of Computation

Class /Sem :11/V
Date of Exam: 21.9.21

Subject Incharge : Ms.S.Puvaneswari

Continuous Assessment Test- 1

CAT-1
R.No Reg No. Name of the Student (05}1(:)0"

1 821119104001 | Aarthi. R 36

2 821119104002 | Afyappan. s 26

3 821119104003 | Ajay Prasanna. GS 26

4 821119104005 | Akash.K 25

5 821119104006 | Akshayalakshmi. G 30 |
6 821119104007 | Aravind. A 27 |

7 821119104008 | Avudaiappan.A D 34

8 821119104009 | Bakiya Lakshmi A 25

< 821119104010 | Balakrishnan.M 30
10 821119104011 [ Bavya.S 45
11 821119104012 | Bhavatharani.T 39
12 821119104013 | Deepika.P 39
13 | 821119104014 | Devipriya. S 40
14 821119104015 | Dharani.G 34
15 821119104016 | Divakaran.] 28 |
16 821119104017 | Elayadharshini.T 28
17 821119104018 | Fasila Afreen.] 40
18 821119104019 | Gokul .M 27
19 821119104020 | Gomathi.A 25
20 | 821119104021 | Gopinath.P 28

21 821119104022 | Govindharajan. K 28
22 | 821119104023 | Kamali. K 36
23 821119104024 | Kanishkar.K 27
24 | 821119104025 | Karkuzhali.N 25
25 821119104026 | Karthika.R 13
26 821119104027 | Mohamed Yasir. A 26
27 | 821119104028 | Muralidharan.N 28
28 | 821119104029 | Nandhini.) 37
29 | 821119104031 | Pavitha.P 42
30 [821119104032 Privadharshini.E 33
31 (821119104033 Ramakrishnan .E 28
32 [821119104034 | Rethinapriya. T 30
33 821119104035 | Sachin.R 28
34 821119104037 Sathish.T 25
35 1821119104038 Sclvabharathi. S 25
36 821119104039 | Shakthivel .M 28
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CAT-I
R.No RegNo. Name of the Student | (out of

50)
37 1821119104040 Siva .G 26
38 821119104041 Sivaranjanl. S 33
39 1821119104043 Suguna. § 41
40 1821119104044 Suresh Karthik.] 32
41 821119104045 Suruthi. § 39
42 1821119104046 Surya. A 3
43 1821119104047 Swetha, § a0
44 1821119104048 Tharanika. K 34
45 821119104049 | Varun. K 28
46 821119104050 Vengatramanan. § an
47 L02111‘}‘10'4{1.‘31 Vignesh. K 28
48 821119104052 Vikiramadhithan .M 31
49 1821119104053 Viswa .A 29

AWl g/
STAFF INCHARGE

HOD
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KINGS COLLEGE OF ENGINEERING
CONTINUOUS ASSESSMENT TEST - II (OCTOBER 2021)
CS8501 - THEORY OF COMPUTATION

Class : III CSE Date & Session: 23.10.21 & AN
Maximum Marks :50 Time: 2.15PM -3.45PM

Answer all the questions

PART-A(5*2=10)

. What are the closure properties of regular languages?

. Let ¥={0,1} and }1={0,1,2} with h(0)=01 and h(1)=112. Find h(010) and
homomorphic image of L={00,010}.

. Write a Context Free Grammar for the language consisting of equal number of a’s and

b’s

. Give a formal definition of Push Down Automata?

. Derive a string ‘aababa’ for the following Context Free Grammar (CFG) S—>aSX|b;
X->Xbla

PART -B (2 *13 = 26)

. a. (i). Construct DFA for the regular expression 0(0+1)*1 (6)
(ii). Minimize the number of states of DFA for the above regular expression (7)
(Or)
. b. (i) Construct DFA for the regular expression (00+11)*01 (6)
(ii). Minimize the number of states of DFA for the above regular expression (7)
(13)
. a.i) Build a PDA to accept {0"1"|n>1}. Draw the transition diagram for the PDA. Show
by instantaneous description that the PDA accepts the string ‘0011’ (6)
ii) Determine the pushdown automata that accepts {wcwR®|w is in (0+1)*}. (7)
(Or)

b. (i) Prove that if L is N(M1)(Language accepted by empty stack) for some PDA
M1,then L is N(M2)(Language accepted by final state) for some PDA and model it with
suitable diagram. (6)
(ii) Prove that if L is N(M1)(Language accepted by final state) for some PDA M1,then L
is N(M2)(Language accepted by empty stack) for some PDA and model it with suitable
diagram. (7)
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9. a.Assume M=({q0,q1},{0,1},{x,20},6,90,z0) where ¢ is given by & (q0,0,z0)=
{(90,xz0)}, 6 (q1,1,x)={(q1,€)}, & (q0,0,x)={(q0,xx)} & (ql,ex)={(ql,e)}d

PART -B (1

*14 = 14)

(q1,6,2z0)={(q1,e)} Construct a CFG for the PDA.

(Or)

(14)

b. (i) Convert PDA to CFG. PDA is given by P=({p,q},{0,1},{X,Z},8,9,Z), 6 is defined by

6(p.1,Z)=(p.XZ)}, &(p, &z)={(P, &)} &(p, Lx)={(pXX)}, 8(q,1.X)={(q, ¢€)},
8(p,0,X)={(q,X)}, 8(q,0,2)={(p,2)} (7)
(ii).Examine DPDA. Give example for Non-deterministic and DPDA (7)
PART Level 1 Level 2 Level 3 Level 4 Level 5 Level 6
A 1,3,4 2,5
6.a.i &ii
6.b.i &ii
B
7.a.i (6) 7.a.i (7)
7.b.i(6) 7.b.ii(7)
8.a (14)
C 8.bi & i
(14)
Total 6 4 6 14 7 13
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1;f Compu_t;.r Science gﬁngincering

Department
Academic Year 2021-22 / ODD Semester _
Class / Sem :III/V sub Code/Subject : CS8501 / Theory of Computation

Date of Exam: 23.10.21

Subject Incharge : Ms.S.Puvaneswari
Continuous Assessment Test - 11
CAT-1I
R.No Reg No. Name of the Student [USU(:)Uf
1 | 821119104001 | Aarthi.R 5
2 821119104002 Alyappan. 5 11
3 821119104003 | Ajay Prasanna. G S &
4 821119104005 | Akash .K AB
5 821119104006 | Akshayalakshmi.G AB
6 821119104007 | Aravind. A 5
7 821119104008 | Avudaiappan.A B 14
8 821119104009 | Bakiya Lakshmi.A 25
9 821119104010 | Balakrishnan. M 1
10 821119104011 | Bavya.S 6
11 821119104012 | Bhavatharani.T 25
12 821119104013 | Deepika.P 36
13 821119104014 | Devipriya. S 27
14 821119104015 | Dharani.G 3
15 821119104016 | Divakaran.] AB
16 821119104017 | Elayadharshini.T AB
17 821119104018 | Fasila Afreen.] AB
18 | 821119104019 | Gokul .M AB
19 821119104020 | Gomathi.A AB
20 821119104021 | Gopinath.P AB
21 821119104022 | Govindharajan.K AB
22 | 821119104023 | Kamali. K 17
23 821119104024 | Kanishkar.K B
24 821119104025 | Karkuzhali. N 11
25 821119104026 | Karthika.R AB
26 821119104027 | Mohamed Yasir. A 17
27 821119104028 | Muralidharan. N 15
28 | 821119104029 | Nandhini. ] 15
29 821119104031 | Pavitha.P 14
30 821119104032 Priyadharshini.E 9
31 821119104033 Ramakrishnan .E 19
32 1821119104034 Rethinapriya. T AB
33 1821119104035 Sachin.R 5
34 821119104037 Sathish.T AB
35 1821119104038 Selvabharathi. S AB
36 1821119104039 Shalkthivel .M 26

82



I CAT-II
R.No Reg No. Name of the Student | (gut of
50)
37 1821119104040 Siva .G 6
38 821119104041 Sivaranjani.$S 11
39 821119104043 Suguna. S 25
40 821119104044 Suresh Karthik.] AB
41 821119104045 Suruthi. S AB
42 821119104046 Surya. A 26
43 821119104047 Swetha. S 35
44 1821119104048 Tharanika. K AB
45 (821119104049 Varun, K AB
46 821119104050 Vengatramanan. S 5
47 1821119104051 Vignesh. K
48 821119104052 Vikiramadhithan .M AB
49 821119104053 Viswa .A AB

L

‘ﬁ,?\m/_{%] 1%

STAFF INCHARGE

HOD
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KINGS COLLEGE OF ENGINEERING
MODEL EXAM (NOVEMBER 2021)
CS8501 - THEORY OF COMPUTATION
Class/Sem : III CSE / 05 Date & Session: 25.11.21 & FN
Maximum :100 Time: 9.45 am to 12.45 pm
ANSWER ALL THE QUESTIONS
PART-A (10*2 = 20 Marks)

1. Define Finite Automata.

2. Outline the concepts of principle of mathematical induction.

3. What is meant by regular expression?

4. Summarize the definition of pumping lemma for regular set.

5. Build CFG for a signed integer constant in C

6. Compare PDA acceptance by empty stack method with acceptance by the final state
method

7. Illustrate the configuration of Turing Machine

8. Define simplification of CFG.

0

Identify the properties of recursive and recursive enumerable language.

10. Summarize the concepts of NP-hard and NP-completeness problem.

PART-B(5*13 = 65 Marks)

11.a.(i). Prove the following by the principle of induction Y k?=n(n+1)(2n+1). (6)
k=1 6
(ii). P.T A language is accepted by some DFA iff L is accepted by some NFA. (7)
(OR)

b.(i). Assess a non-deterministic finite automaton accepting the set of strings over {a,b}
ending in aba. Use it to construct a DFA accepting the some set of strings. (6)
(ii). Deduct into DFA for the following e-NFA (7)



€ a b C
— D {qr} 4 {a} {r}
q 4 {p} {r} {p.q}
*r 7] a4 a (0]
12.a.(i). Describe Arden's Theorem with an example. (6)
(ii). S.T the set L={0%?|i=1} is not regular (7)
(OR)
b.(i). S.T the set L={0"|n is a perfect square} is not regular (6)

(ii).Illustrate the steps to Construct an NFA from the regular expression ((a|b)*a  (7)

13.a.(i). Construct a parse tree and compute left most derivation, rightmost derivation for a
given input, (a+b) and a++ (7)
[->al|b|la|Ib]10]I1
E->1| E+E | E*E|(E)

(ii).Construct a PDA that accept the given CFG: S—>xaax, X>ax|bx|e (6)
(OR)
b. (i). Solve that if L is N(M1)(Language accepted by empty stack) for some PDA M1,then L
is N(M2)(Language accepted by final state) for some PDA. (7)
(ii). Construct PDA for the language L={wwR|w in (a+b)"}. (6)

14. a. List the steps to convert the following grammar into an equivalent one with no unit
productions and no useless symbols (Simplification of CFG) and convert into CNF form

S-> ABA, A->aAA|aBc|bB,B-> A | bB | Cb,C->CC | cC (13)
(OR)
b. Show and explain in detail about programming techniques for TM (13)

15.  a.Examine that Lye is not recursive and also prove that Lye is recursively enumerable. (13)

(OR)
b. Analyze the concepts about RICE theorem and Simplify L, is RE but not recursive (13)



PART-C(1*15 = 15Marks)

16. a. Construct PDA from CFG. PDA is given by P=({p,q},{0,1},{X,Z},6,9,Z), 6 is defined by
5(p,1,2)={(p.XZ)}, 8(p, &,2)={(P, €)}, 8(p, 1x)={(p.XX)}, 6(q,1,X)={(q, £)}, 8(p,0.X)={(q.X)},
6(q,0,2)={(p.2)} (15)

(OR)
b. Write down the steps to provide solution to the PCP problem (15)
The TM M={{q1,92,93},{0,1},{0,1,B}, 6 ,q1,B,{q3}} where § is given by 6(q1,0)={(q2,1,R)},
6(q1,1)={(q2,0,L)}, 6(q1,B)={(q2,1,L)}, 8(q2,0)={(q3,0,L)}, 8(q2,1)={(q1,0,R}},
6(q1,B)={(q2,0,R)} and input string w=01. Build the solution.

PART Level 1 Level 2 Level 3 Level 4 Level 5 Level 6
A 1,3,8,10 2,4.6,7 5,9
14.a 12.a.i. & ii 13.a.i & ii 15.a.i & ii 11.a.i &ii
B
14.b 12.b.i & ii 13.b.i & ii 15.b.i &ii 11.b.i &ii
16.a
C
16.b
Total 21 21 17 13 13 15
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Class /Sem :1I/V

Department of

bl T e Nl Faax i Thasf ool -
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Wy

Coﬁputer Science & Engineering

[

Academic Year 2021-22 / ODD Semester

Sub Code/Subject

: €S8501 / Theory of Computation

Subject Incharge : Ms.S.Puvaneswari Date of Exam: 25.11.21
Model Exam
Model
R.No Reg No. Name of the Student | (outof
100)

1 821119104001 | Aarthi. R 1

2 821119104002 | Aiyappan. S 17

3 821119104003 | Ajay Prasanna.GS 15

4 821119104005 | Akash.K 14

5 821119104006 | Akshayalakshmi. G 36

6 £21119104007 | Aravind, A 19

7] 821119104008 | Avudaiappan.AB 51

8 821119104009 | Bakiya Lakshmi.A 42

9 821119104010 | Balakrishnan. M 40
10 821119104011 | Bavya.S 33
11 821119104012 | Bhavatharani.T 80
12 | 821119104013 | Deepika.P 72
13 821119104014 | Devipriya.S 72
14 821119104015 | Dharani.G 65
15 821119104016 | Divakaran ] 14
16 821119104017 | Elayadharshini.T 37
17 821119104018 | Fasila Afreen.] 75
18 821119104019 | Gokul .M 19
19 821119104020 | Gomathi.A 16
20 8271119104021 | Gopinath.P 16
21 821119104022 | Govindharajan.K 50
22 821119104023 | Kamali. K 61
23 821119104024 | Kanishkar.K 26
24 821119104025 | Karkuzhali. N 23
25 821119104026 | Karthika.R 50
26 821119104027 | Mohamed Yasir. A 24
27 | 821119104028 | Muralidharan. N 46
28 821119104029 | Nandhini. J 62
29 821119104031 | Pavitha.P 38
30 (821119104032 Priyadharshini.E 36
31 1821119104033 Ramakrishnan .E 43
32 1821119104034 Rethinapriya. T 15
33 1821119104035 Sachin .R 21
34 1821119104037 Sathish.T 57
35 821119104038 Selvabharathi. § 10
36 821119104039 | Shakthivel M 38
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Model
R.No Reg No. Name of the Student | (out of
100)
37 1821119104040 Siva .G 26
38 821119104041 Sivaranjani.S 50
39 !1321119104043 Suguna. 5 60
40 (821119104044 Suresh Karthik ] 39
41 821119104045 Suruthi. S 63
42 1821119104046 Surya. A 64
43 821119104047 Swetha. § BO
44 821119104048 Tharanika, K 35
45 821119104049 Varun. K a0
46 821119104050 Vengatramanan. S a5
47 1821119104051 Vignesh, K 51
48 1821119104052 Vikiramadhithan .M 57
49 1821119104053 Viswa .A AB
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KINGS COLLEGE OF ENGINEERING
MODEL EXAM - II (DECEMBER 2021)
CS8501 - THEORY OF COMPUTATION
Class/Sem : III CSE / 05 Date & Session: 27.12.21 & FN
Maximum :100 Time: 9.30am to 12.30 pm
ANSWER ALL THE QUESTIONS
PART-A(10*2 = 20 Marks)

State any four ways of theorem proving.

What is meant by proof by contradiction?

Identify the applications of Regular Expression

What are the closure properties of regular languages?

What is meant by Context Free Grammar?

List down the different types of languages accepted by DPDA.
Outline the steps for pumping lemma for CFL.

Infer the Instantaneous description of TM.

O 0 N o 1w

What is the measuring complexity for NFA?

10. Define PCP or Post Correspondence Problem.

PART-B(5*13 = 65)

11.a.(i). Prove that if x>=4 then 2x >= x2 (7)

(ii).Prove every tree has ‘e’ edges and ‘e+1’ nodes. (6)
(OR)

b.(i).Deduct e-NFA to DFA (7)

letter. £

(ii). Construct a non-deterministic finite automaton accepting the set of strings over

{a,b} ending in aba. (6)
90



12.a. Show that the regular language are closed under: (13)

a. Union
b. Intersection
c. Kleene Closure
d. Complement
e. Difference
(OR)
b. Build the finite automaton for the regular expression (0+1)*0(0+1)* (13)

13.a.(i).Outline the steps to construct a pushdown automata to accept the language

L={a"b"/n>1} by empty stack (6)
(ii).Explain that there is a parse tree with root A and with yield w, then there is a
leftmost derivation A => w in grammar G (7)
(OR)
b.(i). if G is the grammar S—>SbS | a show that G is ambiguous (6)

(ii). Illustrate the steps to construct a PDA accepting {a"b™a" | n,m >=1} (7)

14.a.Elaborate the steps to convert into Chomsky Normal Form (CFG) equivalent to the
grammar G with the productions P given. (13)
S— aAbB,A- aA| €, B-> bB| €
(OR)
b.Design a Turing machine to accept language L={0"1"/n>=1} and simulate its action
on the input 0011 (13)

15.a.(i). Solve that if a language is recursive iff it & its complement are both RE  (7)

(ii).if L is a recursive language so is complement of L (6)
(OR)

b.(i).S.T Ly is recursively enumerable (7)

(ii).S.T modified PCP reduces to PCP (6)

PART-C(1*15 = 15)

16.a. Examine in detail about Class P and NP with an example (15)
(Or)
b.Simplify the following grammar into GNF (15)

S>AB,A>BS|b,B>SA|a
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PART Level 1 Level 2 Level 3 Level 4 Level 5 Level 6
A 1,2,4,5,6,9,10 3,7,8
1lla.i &ii 12.a 13.a.i &ii
11.b.i.& i 12.b 13.b.i &
° 15.a.i & ii 14.a
15.b.i & ii 14.b
16.a
C
16.b
Total 27 32 26 15
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Class /Sem :III/V

Academic Year 2021-22 / ODD Semester

Sub Code/Subject

: CS8501 / Theory of Computation

Subject Incharge :Ms.S.Puvaneswari Date of Exam: 27.12.21
Model Exam - II
R.No Reg No. Name of the © Mo elloo)

1 821119104001 Aarthi. R 15

2 821119104002 | Aiyappan. S

3 821119104003 | Ajay Prasanna.GS

4 821119104005 Akash .K

5 821119104006 Akshayalakshmi. G 13

6 821119104007 Aravind. A AB

7 821119104008 | Avudaiappan.AB AB

8 821119104009 Bakiya Lakshmi .A 19

9 821119104010 Balakrishnan. M 23
10 821119104011 Bavya. S 17
11 821119104012 Bhavatharani.T 52
12 821119104013 | Deepika. P 50
13 821119104014 Devipriya. S 67
14 821119104015 Dharani. G 32
15 821119104016 Divakaran. ] 7
16 821119104017 Elayadharshini.T 13
17 821119104018 Fasila Afreen .] 70
18 821119104019 Gokul .M 8
19 821119104020 Gomathi .A
20 821119104021 Gopinath. P
21 821119104022 | Govindharajan. K
22 821119104023 | Kamali.K 31
23 821119104024 Kanishkar .K 7
24 821119104025 Karkuzhali. N 26
25 821119104026 Karthika. R 3
26 821119104027 Mohamed Yasir. A 15
27 821119104028 Muralidharan. N 20
28 821119104029 Nandhini. ] 21
29 821119104031 Pavitha .P 24
30 821119104032 Priyadharshini .E 20
31 821119104033 Ramakrishnan .E 17
32 821119104034 Rethinapriya. T 11
33 821119104035 Sachin .R 1
34 821119104037 | Sathish.T AB
35 821119104038 Selvabharathi. S 8
36 821119104039 Shakthivel .M 24
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Model
R.No Reg No. Name of the Student | (gut of
100)
37 1821119104040 Siva .G 11
38 821119104041 Sivaranjani.S 25
39 1821119104043 | Suguna.$ 57
40 821119104044 Suresh Karthik.] 3
41 821119104045 Suruthi. § 36
42 921119104046 Surya. A 33
43 1821119104047 Swetha. S 50
44 821119104048 | Tharanika. K 5
45 !821119104049 Varun. K 13
46 821119104050 | Vengatramanan. s
47 821119104051 Vignesh. K 6
48 1821119104052 Vikiramadhithan M 50
49 1821119104053 Viswa .A 2
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Course File
FormatA

ASSIGNMENT

TITLE

¢ Problems with Finite Automata and Regular Expression,

Ambiguous Grammar
OBJECTIVE

* Understand the concept of Finite Automata
* Know the difference between NFA and DFA
* Convert NFA into DFA

¢ Convert NFA into regular expression and vice versa,

* Determine given grammar is ambiguous or not.
METHODOLOGY : Descriptive Answers

EVALUATION + 50 Marks awarded for the conversion process

DATE OF COMPLETION : 25.9.21

Y. FW_‘__;:";M?_J "g/—g??/?—

Staff Incharge HoD/CSE
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PART-A

D| pegbne Fnfte Atdomaton :
1' ( FPnfte autormato B3 o mathie matPeol
mocles WwhPch always accepts stogula

| fanguages .
/ +A FPnfte awbomata B o colloctPon o 5 {l
| tuples(®, 2, §, 90, F). LQUP. |
| = Q= §Pnfte sot of States cwohfeh B non empty
l = S = fhput alphobet.
= qe= PnPtfal state gp=0Q

— F = setop fbnal states

= § = wtansPtfon [rmapplrg functfon,

Enuumotate the df]sgemnca betwoon NFA and DFA.

| 1| Bvety Pnptd stvfng Fot the saome Pnpud
leady 0 the UNPQUE " 4pipvs can o moro
Statz ¢p FA. | Fhan ohe nedet staip.

8.| conversfon of gl | Hotp Pt & ecasfo,
oXPIIS B £0 DFA B | -

compledxt

3.| DFA Stogupies Morta NFA 25 Mmoo -
mermony $051 SOTG | peperitadfbng 40 madch
Stote ?nfaﬁfmaz&f’m. 2. with fnput .

| Ae| TN BFA thot B no N NFA E- transifong
& —tvansPtfons. ot poselbley | |




- — = l

WotPte down the Stedes foi PumpPERg Lemma gox i
Slegulast Loanguaged.

Rules o pumpbng lemmma. &7 Jlegulas
loanguages :
Crenestectfng  smadt stings, [Z=uvio|

\_U

|
[f * Longth o wv, Juv] < n -
[ F ltength of v, VI =2 1
% longth of wvltw el , 401 alt.b= 0,1, -

wWhete, n= nvuwmbert of States En Jtegulovt :
eDLPJ'LE.SJ‘fC)T}

e e m—

— e )
i I —

Deffne amng wows gﬂam agle¥}

A Gutcommot B soalfol 0 be amnguOuJ)-
Pg thete ex ety two o1 moite denfPvatPon +5tee

01 ao Styfng o (that means Vo oot Mmoo oyt
denPvatfon +51ees).

example = 61={¢8Y, £ Q4b,+,%7 ' PrSY  whete p
consfsts of S—>S+S [sxs] a)b

The Sh'?n_c] A+ o*b cun be geneeoctool o4

§—-8+S S—= S+5
—> a+S ~>38+S8%S
—> OH-EK-S —> A9 %3
—7 AHA% Bads N UEVK

~7 a+axb — A0 b
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[ DorPractfan tolee 01 pasige Fotee £Y. o
} griaphtcal stepatedentation ot the don?vatfon
| of the System procuctfon seles 001
gPren o 61.
TYPes of der?vation :
¥ leg+ most denfvatfen
%* RFght Mmost derfvation.

PART-C

prove the equbvalent of NMFA ancd DFA ustng
Subser constructfon.

g ubvatent of NFA and DEA wbtng swbset

constytl ction
@@

(P
@ :-EQ/O"q/.’fC?/_Q_?j |

—@0)
posslble Subset =23 =§

| step~1: Swb = [ &, 8905, 193, 4925/ 850 A3y, {90 42D,
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|
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¢ moves e
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J
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TR COLLEGE OF ENGINEERING
(NAAC Accradlted fny Hruarfon)
FE New Delhi Affiliated co
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DEPARTMENT OF COMPUTER SCIENCE & ENGINEERING
ACADEMIC YEAR 2021 - 2022 (ODD SEMESTER)

YEAR /SEM:IIL/V
Total No of Students: 49

Cs85

01 / Theory of Computation

PCE SUMMARY REPORT
S.NO ACTIVITY WEIGHTAGE NO OF STUDENTS
PARTICIPATED
1. GATE Question Paper Solving 10 49
2. Problem Solving 10 49
3, Quiz 10 49
4. NPTEL Swayam Assignment
Questions 10 49
5. Mind Map 10 46
6. Simulation 10 3
A ?u””"o‘ -
Staff Incharge HOD/CSE
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DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING
ACADEMIC YEAR 2021-2022 / ODD SEMESTER

Year/Sem:IIl /V

CS8501 - Theory of Computation

PCE ACTIVITY REPORT -
GATE | Problem | Quiz NPTEL Mind | Simulation Total |
SN QP Solving SWAYAM Map |
) | REGISTERNO NAME Assignment
10 10 10 10 10 10 50
1 | 82111910400 | Aarthi.R 10 | 10 10 | 10 10 50 ,
2. | 82111910400 | Aiyappan.S 10 10 10 | 10 10 50
82111910400 | AjayPrasanna.G | 10 10 10 | 10 10 50
4 | 82111910400 | Akash K 10 10 10 | 10 10 50 ;
5 | 2111910400 | Akshayalakshmi | 10 | 10 10 | 10 10 50 1
6. 1 82111910400 | Aravind.A 10 10 10 | 10 10 50 5}
7. 82111910400 | Avudaiappan.A | 10 10 10 10 10 50 _1
8 | 82111910400 | BakiyaLakshmi | 10 10 10 | 10 10 50
9. | 82111910401 | Balakrishnan.M | 10 10 10 | 10 10 50
10| 82111910401 | Bavya.S 10 10 10 | 10 10 50 !
11.| 87111910401 | Bhavatharani.T | 10 10 10 | 10 10 50 ]
12.]  §2111910401 | Deepika. P 10 10 10 | 10 10 50 !
13.| 82111910401 | Devipriya.S 10 10 10 | 10 10 50 1|
14.| g2111910401 | Dharani.G 10 10 10 | 10 10 50 _5
15| §2111910401 | Divakaran.] 10 10 10 | 10 10 50 |
16.| g2111910401 | Elayadharshini | 10 10 10 | 10 10 50 |
17.| 2111910401 | FasilaAfreen) | 10 10 10 | 10 10 50
18.1  §2111910401 | Gokul.M 10 10 10 | 10 10 50 '
19.1 82111910402 | Gomathi.A 10 10 10 | 10 10 50 |
20.| 2111910402 | Gopinath.P 10 10 10 | 10 10 50 |
21.| g2111910402 | Govindharajan. | 10 10 10 | 10 10 50 ‘
22.| 82111910402 | Kamali.K 10 10 10 | 10 10 50 i
23.| 2111910402 | Kanishkar K 10 10 10 | 10 10 50 ] j
24| 82111910402 | Karkuzhali.N 10 10 10 | 10 10 50
25.1 82111910402 | Karthika.R 10 10 10 | 10 10 50
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GATE | Problem Quiz NPTEL Mind | Simulation Total
SN qQr Solving SWAYAM Map
' | REGISTERNO NAME Assignment
10 10 10 10 10 10 50
( 26.| g21119104027 | Mohamed Yasir. 10 10 10 10 10 50
27.| g21119104028 | Muralidharan. N Fm 10 10 | 10 10 50
28.| g71119104029 | Nandhini.j 10 10 10 | 10 10 50
29.| g21119104031 | Pavitha P 10 10 10 | 10 10 50
30.| 921119104032 | Privadharshini | 10 10 10 | 10 10 S0
31.| §2111910403 Ramakrishnan | 10 10 10 | 10 10 . 50
32" 821119104034 Rethinapriya. T 10 10 10 10 10 ‘ 50
33.[ g2111910403 | Sachin R 10 | 10 10 | 10 10 ENPS
34.| 21119104037 | Sathish.T 10 10 10 | 10 10 500 W
35.| 21119104038 | Selvabharathi.§ | 10 10 10 | 10 10 50
36.| 521119104039 | Shakthivel M 10 10 10 | 10 10 50 _
37.| g21119104040 | Siva.G 10 10 10 | 10 10 50
38| g21119104041 | Sivaranjani.s | 10 1 19 10 | 10 10 | 50
39.| 821119104043 | Suguna S 10 | 10 10 | 10 10 | | 59 i
20.| g21119104044 | SureshKarthikJ | 10 10 10 | 10 10 50
| 41| 21119100045 | SuruthiS 10 | 10 10 | 10 10 50
42.| 851119104046 | Surya.A 10 10 10 | 10 10 50
43.| 21119104047 | Swetha.§ 10 10 10 | 10 10 50
44.| 821119104048 | Tharanika K 10 10 10 | 10 10 | 50
45.] g21119104049 | VarunK 10 10 10 | 10 10 | 50
76| gy1110104050 | Vengatramanan. | 10} 10 10 | 10 10 50 o
47.| 21119104051 | Vignesh-K 10 10 10 | 10 10 50 -
48.1 321119104052 Vikiramadhitha | 10 10 10 10 10 50
49.] g71119104053 | Viswa.A 10 10 10 | 10 10 50
Afu—
Staff Incharge HOIJ',’CSE:3I| =
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[MIND MAPPING|

L =va"’, n>oY. coviespondfng grarmmay
¢ Wi\ hove p: 5 =>aAblob

La={C"W™, o209, covraspond®g grommay
o2 will have p: g, <5 cBblE

Le LV = o™ hj uY ™y

unfon of the Lonqueges L onmd. |, "
L=lLla = 3aPbNe™dy]
Mwmnd#g gatermmmay & wfll have
the addPtfonal priod wetfon S1-58182
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Course File
FormatB

CONTENT BEYOND THE SYLLABUS

TITLE : Tractable and Intractable Problem
OBJECTIVE : Understand the applications of NP problems
METHODOLOGY : Powerpoint Presentation

COVERAGE

* Classification of algorithm based on complexity
* Example of tractable and intractable problem

OUTCOME : The students able to,
* Classify the algorithms

* Determine which applications are tractable.

EVALUATION + Test on the above concept included in model exam

DATE OF COMPLETION : 19.11.21

}8? SL‘HII'JJ b’,ﬁ

Staff Incharge HoD/CSE
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Tractable and Intractable
Problem

Introduction

Let’s start by reminding ourselves of some common
functions, ordered by how fast they grow.

constant O(1)

logarithmic O(log n)

linear O(n) n-log-n O(n x log n)
quadratic O(n 2)

cubic O(n 3)

exponential O(k n),

e.g. 0(2n) factorial O(n!)
super-exponential e.g. O(n n)

Types of Function

Polynomial functions: Any function that is O(n
k), i.e. bounded from above by n k for some
constant k.

E.g. O(1), O(log n), O(n), O(n x logn), O(n 2),
O(n3)

Exponential functions: The remaining
functions. E.g. O(2n), O(n!), O(n n)

Types of Algorithm

Polynomial-Time Algorithm: an algorithm
whose order-of-magnitude time performance
is bounded from above by a polynomial
function of n, where n is the size of its inputs.

Exponential Algorithm: an algorithm whose
order-of-magnitude time performance is not
bounded from above by a polynomial function
of n.

Tractable & Intractable Problem

Tractable Problem: a problem that is solvable
by a polynomial-time algorithm. The upper
bound is polynomial.

Intractable Problem: a problem that cannot be
solved by a polynomial-time algorithm. The
lower bound is exponential.

Polynomial Time

* Most of the algorithms we have looked at so far have been

« polynomial-time algorithms

* *Oninputs of size n, their worst-case running time is O(nk) for some

e constantk

* ¢ The question is asked can all problems be solved in polynomial time?
« e« From what we’ve covered to date the answer is obviously no. There

« are many examples of problems that cannot be solved by any computer
* no matter how much time is involved

« e There are also problems that can be solved, but not in time O(nk) for
* anyconstant k

tio



NP Problems

Another class of problems are called NP problems

* These are problems that we have yet to find efficient algorithms
in

Polynomial Time for, but given a solution we can verify that solution
in polynomial time

¢ Can these problems be solved in polynomial time?

¢ It has not been proved if these problems can be solved in
polynomial

time, or if they would require superpolynomial time

e This so-called P != NP question is one which is widely researched
and

has yet to be settled

Deterministic Vs Non Deterministic

* Let us now define some terms
* —P:The set of all problems that can be solved by deterministic
* algorithms in polynomial time

* e By deterministic we mean that at any time during the operation of
the

« algorithm, there is only one thing that it can do next

* o A nondeterministic algorithm, when faced with a choice of several
* options, has the power to “guess” the right one.

* e Using this idea we can define NP problems as,

* —NP:The set of all problems that can be solved by
nondeterministic

« algorithms in polynomial time.

NP - Complete

NP-complete problems are set of problems that have been proved
to be

in NP
¢ That is, a nondeterministic solution is quite trivial, and yet no
polynomial time algorithm has yet been developed.

e This set of problems has an additional property which does seem
to

indicate that P = NP
o If any of the problems can be solved in polynomial time on a

deterministic machine, then all the problems can be solved in
NP(Cook's

Theorem)
e It turns out that many interesting practical problems have this
characteristic

examples of tractable problems

Searching an unordered list

Searching an ordered list

Sorting a list

Multiplication of integers (even though there’s
agap)

* Finding a minimum spanning tree in a graph
(even though there’s a gap)

Examples of Intractable problem

Some of them require a non-polynomial amount of output,
so they clearly will take a non-polynomial amount of time,

e.g.: * Towers of Hanoi: we can prove that any algorithm
that solves this problem must have a worst-case running
time that is at least 2n - 1.

* List all permutations (all possible orderings) of n numbers.
— Others have polynomial amounts of output, but still
cannot be solved in polynomial time:

* For an n x n draughts board with an arrangement of
pieces, determine whether there is a winning strategy for
White (i.e. a sequence of moves so that, no matter what
Black does, White is guaranteed to win).

d. Tour by preorder

e. Optimum Tour
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SUB CODE/SUBJECT: CS8501 / THEORY OF COMPUTATION
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COOLLE M O RO IR S O
Recogninsd undar Z{H & 12D of TOC
Approved by AICTE, New Delhl
Ailimiad to Anna Unlvarasidy, Chennai

(&>

T e

WA e

CERT

LE Rel oo bl

DEPARTMENT OF COMPUTER SCIENCE & ENGINEERING

ACADEMIC YEAR 2021 - 2022 ODD SEMESTER

BATCH:2019-2023

ADVANCED LEARNER LIST
S.No | Register Student Name
Number
1. 821119104008 | Avudaiappan.A B
2. 821119104012 | Bhavatharani.T
3. 821119104013 | Deepika. P
4. 821119104014 | Devipriya. S
5. 821119104018 Fasila Afreen )
6. 821119104023 | Kamali. K
7. 821119104029 | Nandhini.]
8. 821119104045 | Suruthi.$
9. 821119104047 | Swetha.S
10. 821119104049 | Varun.K
11 821119104052 | Vikiramadhithan .M

SLOW LEARNERS LIST

S.No Register Number | Student Name
1. 821119104005 | Akash X
2. 821119104007 | Aravind. A
3. 821119104021 | Gopinath. P
4. 821119104027 | Mohamed Yasir. A
5. 821119104035 | Sachin.R
6. 821119104050 Vengatramanan, S
7. 821119104053 | Viswa.A

5&.‘2\;:/:‘

STAFF INCHARGE
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DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING
ACADEMIC YEAR 2021 - 2022 (ODD SEMESTER)
REVISION CLASS TIME TABLE (With effect from 15.11.2 1)

YEAR/SEM:II / V

VENUE: Room No: 224

FN: 9.30 AM to 12.30 PM

_AN:1.15 PM to 4.00 PM

SNO_| DATE | SUBJECT CODE& NAME (FN) [ SUBJECT CODE & NAME (AN)
1 507 - Ohi " . T ’
1, 15.11.21 CS!?‘}JE Object Oriented Analysis and IOMIES51 - Product Design and Developtuent
{Menday) Design Mr.R.Sriramkumar
Dr.5.M.Uma L B S i
2. 16.11.21 1058591 - Computer Networks IC58501 - Theory of Computation
(Tuesday) Dr.D.Sivakumar Ms.S.Puvaneswari
pm—— LR 2l L), il —pcrar AL
% 17.11.21 | 'MABS51- Algebra and Number Theory ALTEG ) M:ff”pmwss”' w
(Wednesday) | Dr.G.Jeyakrishnan G LOTORIIITONGY
N ' e i e Mr.R. Thandayuthapani
. 18.11.21 iii?g:z - Object Oriented Analysis and 20MF551 - Product Design and Devely prent
(Thursday) Dr.S.M.Uma " Mr.I{..‘:ru_'_;.l_Tlm_n_mr |
5. 19.11.21 *C58501 - Theory of Computation 2CS8591 - Computer Networks
i __(Friday) | Ms.S.Puvaneswari | Dr.D.Sivakumar B
5 £0.11.21 ;I;i(;-‘f::;u'"{g:frﬂll R “MA8551- Algebra and Number Theor
Saturd: it wakris
- (Saturday) Mr.R.Thandayuthapani - Dr.G.Jeyakrishnan ez
MODEL EXAMINATION REVISION
7. 22.11.21 | MAB551- Algebra and Number Theory 3CS8591 - Compuler Networks
/I (Monday) | Dr.G.Jeyakrishnan (MODEL EXAM) | Dr.D.Sivakumar .
I M B ) SOBET
% 23.11.21 C58591 - Computer Networks Nll‘i(c-f(?:u]htrrjltlzrr?plomsmrd"d
= (Tuesday) | br.D.Sivaku n:rmr(MOlJ[:L EXAM) | MrR Thandayuthapani e
& 24.11.21 Lﬁfﬁén& f{;fl':’r"’"““““”’"d 3CS8501 - Theory of Computation
\ ] \ i) - H
(hietiooaday) Mr.R-Thandayuthapani{MODEL EXAM) _I\.J'__&_'E."_Vi"f.’?i‘i“_r_’ = =
T S T . S
10| 251121 | 58501 - Theory of Computation ;f@i‘;‘:z Object Oriented Analysis anc
g s Wb . e 3 : H
(Thursday) | Ms.S.1 uvmue.wn_: 1_[MOI_)LL EXAM]) Dr.S.M.Uma
) 58592 - Obj Iriented Analysis
11 26.11.21 Bzgign Object Oriented Analysis and 3OMF551 - Product Design and Devel--smaat
T | prsmuma(voppLpxam) | MeRSrimmlamar
12. OMF551 - Product Design and : = . il
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Reg. No. :

Question Paper Code : 40395

B.E./B.Tech. DEGREE EXAMINATIONS, NOVEMBER/DECEMBER 2021.
Fifth Semester
Computer Science and Engineering
CS 8501 — THEORY OF COMPUTATION

(Regulations 2017)

Time : Three hours Maximum : 100 marks

11.

Answer ALL questions.

PART A — (10 x 2 = 20 marks)
Write regular expression to represent exponential constants of ‘C’ language.
Define extended transition diagram.

Write regular expression to recognize the set of strings over {a,b} having odd
number of a’s and b’s and that starts with ‘a’.

When two states are said to be distinguished? Give example.

Write CFG to accept the language defined by,
L={a'b’c*li,j,k>=0and i=j+k}.

List out the steps for performing LL parsing.

Draw pushdown automata to accept all palindromes of odd length.
Formally define the pushdown automata based on the types of acceptance.
Draw Turing machine to compute double the value of an integer.

State Post’s correspondence problem.

PART B — (5 x 13 = 65 marks)

(a) Design an £€— NFA (Nondeterministic finite automaton) to recognize the
language L, containing only binary strings of non-zero length whose bits
sum to a multiple of 3. Convert &€ — NFA into an equivalent minimized
deterministic finite automaton. Illustrate the computation of your model
on any sample input.

Or
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12.

13.

14.

15.

(b)

(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

(i)

@)

(i)

State and prove the theorem of mathematical induction. )

In a programming language, all the following expressions represent
Integer and floating point literals. Construct a finite automata that
will accept all the different formats and convert the same to
deterministic finite automata, if required. (8)

Prove that regular expressions are closed under union, intersection
and Kleene closure. (8)

Identify a language L, such that L* = L+. (5)

Or

Find a minimum State Deterministic Finite Automata recognizing the

language corresponding to the regular expression (0¥10 + 1 * 0) (01 )*.

What language over {0, 1} does the CFG with productions

S —00S[11S1S00[S11101S01|01S10[10S10[10S01|€ generate?

Justify your answer.

Or

Design an pushdown automata to recognize the language, L defined by, L

L ={wcw*

w € {0,1}* and w¢ is the one’s complement of w}.

Convert the following grammar to Chomsky Normal form.

S —>A|ABO| A1A
A—A0| €
B — B1|BC
C—-CB|CA|1B.

Or

Construct an appropriate model to recognize the language L defined by,

L=1{a"b"c"d" |n,m >=0}.

With proper examples, explain P and NP complete problems.

Or

State and prove that “Diagnoalization language is not recursively

enumerable”.

2 40395
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PART C — (1 x 15 = 15 marks)

16. (a) Design appropriate automation model for the language defined by the
grammar given below.

S — aSBC

CB — BC S = aBC
X %bb aB — ab
B— bC — be
cC = cc
Or

(b) Design appropriate automation model for the language defined by the
grammar given below.

S — abc | aAbc
Ab —bA

Ac — Bbcc

bB — Bb

aB — aa | adA.

3 40395
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