PG & RESEARCH DEPARTMENT OF COMPUTER SCIENCE

THANTHAI PERIYVAR GOVERNMENT ARTS & SCIENCE COLLEGF,
(AUTONOMOUS),
TIRUCHIRAPPALLI - 620 023,

CERTIFICATE

This is to certify that the project work entitled “ON LINE HOSPITAL
CAMP PORTAL ”, submitted in partial fulfillment of the requirements for
the award of the degrec of MASTER OF SCIENCE IN COMPUTER
SCIENCE to Thanthai Periyar Government Arts & Science College
(Autonomous), Tiruchirappalli — 23 affiliated to Bharathidasan University is
a bonafide record of the work done by N.PAVITHRA (Register. No:
20PCS23) during the even semester of the academic year 2021 - 2022.
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CERTIFICATE

This is to certify that the project work entitled “MY TUBE™,
submittedin partial fulfillment of the requirements for the award of the degree of
Master of Science in Computer Science to Thanthai Periyar Government Arts
and  Science  College (Autonomous), Tiruchirapalli-23  affiliated to
BharathidasanUniversity is a bonafide record of the Project work done by M.
NAGALAKSHMI (Register No: 20PC$22) during the even semester ol the
academic year 2021-2022.
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PG & RESEARCH DEPARTMENT OF COMPUTER SCIENCE

THANTHAI PERIYAR GOVERNMENT ARTS & SCIENCE
COLLEGE (Autonomous)

TIRUCHIRAPPALLI - 620 023

CERTIFICATE

This is to certify that the project work entitled “College Admission
System”, submitted in partial fulfilment of the requirements for the award of
the degree of MASTER OF SCIENCE IN COMPUTER SCIENCE to
Thanthai Periyar Government Arts & Science College (Autonomous),
Tiruchirappalli — 23 affiliated to Bharathidasan University is a bonafide
record of the work done by M. LAVANYA (Reg. No: 20PCS21) during
the even semester of the academic year 2021 =2022:
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PG & RESEARCH DEPARTMENT OF COMPUTER SCIENCE
THANTHAI PERIYAR GOVERNMENT ARTS & SCIENCE COLLEGE

(Autonomous)

TIRUCHIRAPPALLI - 620 023
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CERTIFICATE

This is to certify that the project work entitled “CLIENT SERVER BASED

LIVE MEETING?”, submitted in partial fulfillment of the requirements for the
award of the degree of MASTER OF SCIENCE IN COMPUTER

SCIENCEto ThanthaiPeriyar Government Arts

& Science College

(Autonomous), Tiruchirappalli — 23 affiliated to Bharathidasan University is a
bonafide record of the work done by G.ELAKKIYAVALLI(Reg. No:
20PCS20) during the even semester of the academic year 2021 - 2022.
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THANTHAI PERIYAR GOVERNMENT ARTS & SCIENCE COLLEGE
(Autonomous)
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CERTIFICATE

Ths is to certify that the project work entitled “Online seat allocation in
food courts using vscode”, submitted in partial fulfilment of the requirements
for the award of the degree of MASTER OF SCIENCE IN COMPUTER
SCIENCE to Thanthai Penyar Govemnment Arts & Science College
(Autonomous), Tiruchirappalli — 23 affihated to Bharathidasan University is a
bonafide record of the work done by S.BIRUNDHA (Reg. No: 20PCS18)

during the even semester of the academic year 2021 - 2022.
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This is to certify that the project work entitled “VIRTUAL TAMIL KEYBOARD",
submitted in partial fulfilment of the requirements for (he award of the degree of
MASTER OF SCIENCE IN COMPUTER SCIENCE (o Thanthai Periyar Government
Arts & Science College (Autonomous), Tiruchivappalli ~ 24, affilinted to Bharathidasan
University is  a bonafide record of the work done by B.ARUNA (Reg. No: 20PCS17)

during the even semester for the academic year 2021 - 2022,
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P.G. and RESEARCH DEPARTMENT OF COMPUTER
SCIENCE

THANTHAI PERIYAR GOVERNMENT ARTS & SCIENCE COLLEGE
(Autonomous)

TIRUCHIRAPPALLI =620 023

CERTIFICATE

This is to certify that the project work entitled “ONLINE BOOK
REVIEW MANAGEMENT SYSTEM USING JSP AOL APP”, submitted in
partial fulfilment of the requirements for the award of the degree of MASTER
OF SCIENCE IN COMPUTER SCIENCE to Thanthai Periyar Government
Arts & Science College (Autonomous), Tiruchirappalli — 23 affiliated to
Bharathidasan University is a bonafide record of the work done by
T.ABIRAMI(Reg. No: 20PCS16) during the even semester of the academic year
2021 - 2022.
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THANTHAL PERIVAR GOYERSMENT ARTS AND SCIENCE COLLEGE
(ALTTONOMOLS), TIRUCHIRAPPATLLI-2S.
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fulfillment of the requirements for the award of the degree of Master of Science in

Thanthz  Veriyar Cererranent AN and Science College
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Computer Science
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PG & RESEARCH DEPARTMENT OF COMPUTER SCIENCE

THANTHAI PERIYAR GOVERNMENT ARTS & SCIENCE COLLEGE
(Autonomous)

TIRUCHIRAPPALLI - 620 023

CERTIFICATE

This is to certify that the project work entitled “ONLINE AGRICULTURE
SHOP”, submitted in partial fulfillment of the requirements for the award of the
degree of MASTER OF SCIENCE IN COMPUTER SCIENCE to
Thanthai Periyar Government Arts & Science College (Autonomous),
Tiruchirappalli — 23

affiliated to Bharathidasan University is a bonafide record of the work done by
S.VASANTHAKUMAR (Reg. No: 20PCS12) during the even semester
of the academic year 2021 - 2022,
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CERTIFICATE

This is 1o certify that the project work entitled  “ONLINF,
EXAMINATON SYSTEM”, submitted in pactial  fulfillment of the

requirements for the award of the degree of MASTER OF SCIENCE IN
COMPUTER SCIENCE 1o Thanthai Periyar Government Arts & Science
College  (Autonomous), Tiruchirappalli - 23 affiliated
University is a bonafide record of the project
SATHISHKUMAR.R (Reg. No: 20PCS10)
of the academic year 202] - 2022,
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Research Supervisor
Dr.R.Senthilkumar M.Sc., M.Phil., Ph.D., PGDCA

Associate Professor and Head

Department of Biochemistry

Thanthai Periyar Government Arts And Science College(A)
Tiruchirappalli - 620 023. '

CERTIFICATE
This is to certify that the dissertation entiled “ANTI-CANCER ACTIVITY OF

SYNTHESIZED SILVER NANOPARTICLES USING LEAVES OF BREYNIA
RETUSA ON BREAST CANCER CELL LINES” is a bonafide record of work done by
LKARPAGAM (Reg.No:18PBC11) in the PG DEPARTMENT of Biochemistry
Thanthai Periyar Government Arts And Science College.(Autonomous), Tiruchi-
6200023. In partial fullfilment of the requirements for the award of the degree of
MASTER OF SCIENCE BIO-CHEMISTRY during the academic period 2020-2022 in
the Department of Bio-Chemistry under my guidance and supervision and the project work
has not previously formed the basis for the award of any degree, diploma, associate ship of

any other similar title..
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P.G. & RESEARCH DEPARTMENT OF COMPUTER SCIENCE

THANTHAI PER“;’/‘\R GOVERNMENT ARTS AND SCIENCE COLLEGE
(AUTONOMOUS), TIRUCHIRAPPALLI-23.

CLERTIFICATE

This is to certify that the project work entitled “ACADEMIC
PERFORMANCE IMPROVEMENT USING CANDIDATE GENERATION
ALGORITHM”, submitted in partial fulfilment of the requirements for the
award of the degree of Master of Science in Computer Science to Thanthai
Periyar Government Arts and Science College (Autonomous), Tiruchirapalli-23
affiliated to Bharathidasan University is a bonafide record of the work done by
K. RAMKUMAR (Register No. : 20PCS09) during the even semester of the

academic year 2021-2022.
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PG & RESEARCH DEPARTMENT OF COMPUTER SCIENCE

THANTHAI PERIYAR GOVERNMENT ARTS and SCIENCE COLLEGE
(Autonomous),

TIRUCHIRAPPALLI - 620 023
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CERTIFICATE

This is to certify that the project work entitled “FINGERPRINT MATCHING”, submitted
in partial fulfilment of the requirements for the award of the degree of MASTER OF
SCIENCE IN COMPUTER SCIENCE to Thanthai Periyar Government Arts and Science
College (Autonomous), Tiruchirappalli — 23, affiliated to Bharathidasan University is a
bonafide record of the work done by RMAHENDHIRAN (Reg.No:20PCS07) during the
even semester of the academic year 2021 - 2022.
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P.G. AND RESEARCH DEPARTMENT OF COMPUTER SCIENCE
THANTHAI PERIYAR GOVT. ARTS AND SCIENCE COLLEGE
(Autonomous)

TIRUCHIRAPPALLI - 620 023
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CERTIFICATE

This is to certify that the project work entitled “Build a online MCQ web
App with Javascript (QWAPP)”, submitted in partial fulfillnent of the
requirements for the award of the degree of MASTER OF SCIENCE IN
COMPUTER SCIENCE to Thanthai Periyar Government Arts & Science
College (Autonomous), Tiruchirappalli — 23 affiliated to Bharathidasan
University is a bonafide record of the work done by S.HARIHARAN (Reg. No:
20PCS06) during the even semester of the academic year 2021 - 2022.
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PG & RESEARCH DEPARTMENT OF COMPUTER SCIENCE

THANTHAI PERIYAR GOVERNMENT ARTS & SCIENCE COLLEGE
(Autonomous)

TIRUCHIRAPPALLI - 620 023

CERTIFICATE

‘This is to certify that the project work entitled “PET PARADISE”,
submitted in partial fulfillment of the requirements for the award of the degree
of MASTER OF SCIENCE IN COMPUTER SCIENCE to Thanthai Periyar
G_oyemment Arts & Science College (Autonomous), Tiruchirappalli — 23
affiliated to Bharathidasan University is a bonafide record of the work done by
V.DHARMA (Reg. No: 20PCS05) during the even semester of the academic
year 2021 - 2022. -
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PG & RESEARCH DEPARTMENT OF COMPUTER SCIENCE

THANTHAI PERIYAR GOVERNMENT ARTS & SCIENCE COLLEGE
(AUTONOMOUS), TIRUCHIRAPPALLI - 620 023.

the degree of MASTER UTER SCIENCE to Thanthai Periyar
Government Arts & Sciencé™ College (Autonomous), Tiruchirappalli - 23
affiliated to Bharathidasan University is a bonatide record of the project work
done by M.DANIEL VINCENT(Reg. No: 20PCS04) during the even
semester of the academic year 2021 - 2022.
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PG & RESEARCH DEPARTMENT OF COMPUTER SCIENCE,
THANTHAI PERIYAR GOVERNMENT ARTS & SCIENCE COLLEAGE.
(Autanamans)
TIRUCHIRAPPALLI - 620 023

CERTIFICATE

This is to certify that the project work entitled “ONLINE
STUDENTS INFORMATION SYSTEM?”, submitied in partial
fulfillment of the requirements for the award of the degree of MASTER
OF SCIENCE IN COMPUTER SCIENCE to Thanthai Periyar
Government Arts & Science College (Autonomous), Tiruchirappalli — 23
affiliated to Bharathidasan University is a bonafide record of the work
done by G.CHIDAMBARAKANNAN (Reg. No: 20PCS03)
during the even semester of the academic year 202] - 2022.
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PG & RESEARCH DEPARTMENT OF COMPUTER SCIENCE

THANTHAI PERIYAR GOVERNMENT ARTS & SCIENCE COLLEGE
(Autonomous)

TIRUCHIRAPPALLI - 620 023

CERTIFICATE

This is to certify that the project work entitled “Online Train Ticket Booking
System Through Web Application”, submitted in partial fulfillment of the
requirements for the award of the degree of MASTER OF SCIENCE IN
COMPUTER SCIENCE to Thanthai Periyar Government Arts & Science College
(Autonomous), Tiruchirappalli — 23 affiliated to Bharathidasan University is a
bonafide record of the work done by G.BHAGIYARAJ (Reg. No: 20PCS02)
during the even semester of the academic year 2021 - 2022.
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PG & RESEARCH DEPARTMENT OF COMPUTER SCIENCE
THANTHAI PERIYAR GOVERNMENT ARTS & SCIENCE COLLEGE

(Autonomous)

TIRUCHIRAPPALLI - 620 023

CERTIFICATE

This is to certify that the project work entitled “RTO OFFICE
ADMINISTRATION AND VEHICLE NUMBER PLATE DETECTION
USING OTP”, submitted in partial fulfilment of the requirements for the
award of the degree of MASTER OF SCIENCE IN COMPUTER SCIENCE
to Thanthai Periyar Government Arts & Science Collc':ge (Autonomous),
Tiruchirappalli — 23 affiliated to Bharathidasan University is a bonafide ‘record
of the project work done by N. ARAVIND (Reg. No: 20PCS01) during the

even semester of the academic year 2021 -2022.
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Dr. K. ANGAMMAL, M. Conn., M.Phil, M.B.A., Ph.D.,
Head & Associate Professor,
PG & Research Department of Commerce,

Thanthai Periyar Government Arts & science college, (Autonomous)

Tiruchirappalli - 23

CERTIFICATE

That is certify that the dissertation entitled *A STUDY ON CONSUMAR
ATTITUDE TOWARDS GOLD LOAN OFFERED BY CANARA BANK WITIH
REFERENCE TO ERIYODU BRANCH IN DINDIGUL DISTRICT? submitted by
Mr. PNEELAN ( Reg. No: 20PCO10) in partial fulfillment of the requirement for the
award of the Degree of Master of Commerce s a bonafied record of the work carried oul by
himself during the year 2021-22 under my guidance and supervision. It is certify that this
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This is to certify that the dessertation entitled “Influence of miDNA 9bp deletion
polvmorphisms on Diabetes in eight Tribal populations of south India” is a bonafide record
of rescarch work done by Mr. A.Arockiyashecba (Reg No: 20PZ015), submitted to Thanthai
Perivar Govt Arts And Science College (Autonomous), Tiruchirappalli, in partail fulfillment of
the requiremenis for the award of the degree of MASTER OF SCIENCE IN ZOOLOGY

during the year 2020 to 2022 in the Department of Zoo logy, under my guidance and supervision.

The dessertation has not previously formed for the basis for the award to any candidate for any

Degrec, Diploma, Associateship, fellowship or any other similar titles.
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Dr.S. UMAMAHESWARI, M.c M.Phl.Pb.D,
Associate Professor and Head,
Department of Zoology
Thanthai Perivar Government
Arts & Science College (Autonomous)
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Dr. K. Peabhakaran., M.Sc., M.Phil., Ph.D.
Assistant Professor

.G and Research Department of Zoology,
Thanthai Periyar Govt Arts and Science College
(Autonomous),

Tiruchiranpalli.

Date:
CERTIFICATE
This is to certify that the dessertation entitled mtDNA 9bp deletion and its impact on the
Tobacco users in Eight Dravidian Tribal populations of south India is a bonafide record of
research work done by Mr. P.Yuvaraj (Reg No: 20PZ014), submitted to Periyar EVR College
(Autonomous), Tiruchirappalli, in partail fulfillment of the requirements for the award of the
degree of MASTER OF SCIENCE IN ZOOLOGY during the year 2020 to 2022 in the
Department of Zoology, under my guidance and supervision. The dessertation has not previously
formed for the basis for the award to any candidate for any Degree, Diploma, Associateship,

feliowship or any other similar titles.
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Research supervisor
Dr.(Mr)P.THERIAPPAN M.Sec., Ph.D.,
ASSISTANT PROFESSOR,

PG AND DEPARTMENT OF BOTANY,

THANTHAI PERIYAR GOVERNMENT ARTS AND SCIENCE COLLEGE (A),
TIRUCHIRAPPALLI -620 023,

CERTIFICATE

This is to certify that the project work entitled “PHYTOCHEMICAL ANALYSIS
OF ETHANOLIC EXTRACT OF LEAF OF TABERNAEMONTANA divaricara 1.
THROUGH GC-MS” submitted to the Department of Botany, THANTHAI PERIYAR
GOVERNMENT ARTS SCIENCE COLLEGE (AUTONOMOUS) TIRUCHIRAPPALLLI,
in partial fulfilment of the recruitment for the award of MASTER OF SCIENCE for the

academic year2020-2022is a Bonafide record of original work done by M KEERTHI under
myguidance.
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Dr. C. AIYAVU
Assistant Professor
PG & Research Department of Biochemistry
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CERTIFICATE

Ihis is to certify that the dissertation entitled “Collection and Identification of

Hindakia teq
rachotoma based on 18srRNA molecular markersis a record of project

work donc by M. Vimalraj (Reg. No: 20PBC04) under my supervision for the award

of the Degree of MASTER OF SCIENCE in PG & Research Department of
Biochemistry at Thanthaj Periyar Government Arts & Science College (Autonomous),
Txruchirappalli-23., the results embodied in this thesis are new and have not been

submitted to any other University or Institution for the award of any degree or

diploma.
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Head Of the Department, | - oy et
Depariment of Bioghemistey, 20~
Thanthai Periyar Govarament ARE and

Science College (Auter '\JT,3U3$],
P Tiruchirappalli - 620 023, /L/r;%
Slgnat Not Verified

Digitally Signed
Signed by: P S VIJAYALAKSHMI,

Reason: N
Location: TmN§WWSIW'th
Date: 04-Aug-2023 12:23:53




THANTHAI PERIYAR GOVERNMENT ARTS

AND SCIENCE COLLEGE (AUTONOMOUS)
(Nationally Re-Accredited with ‘A’ Grade by NAAC)
(Affilinted to Bharathidasan University, Tiruchirappalli)

TRICHIRAPPALLI-620023.

DEPARTMENT OF ZOOLOGY
CERTIFICATE

The project work embodied in this dissertation entitled
“BIODEGRADATION OF PAPER MILL TREATED EFFLUENT
USING INDIGENOUS EARTHWORM “LAMPITO MAURITIP has
been carried out by Mr. SRIRAM.S (Reg.No:20PZ013) in the PG and
Research Department of Zoology, Thanthai Periyar Government
Arts and Science College (Autonomous), Trichirappalli-620 023
affiliated to BHARATHIDASAN UNIVERSITY, TRICHIRAPALLI
The work is original and has not been submitted in part or full to any

other degree or diploma of any university.
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Dr. M. RAMES JB.EdMPNLPNO.,
Dr.S. UMAMAHESWARI, M sc. 0P nD., mog'm Professor,
Associate Professor and Head, Department of Zoology.
Department of Zoology Thanthai Periyar Government
Thanthai Perisar Government Arts & Science College (Autonomous)
Arts & Science College (Autonomous) Tiruchireppalii-620 023. Tamiinadu. india
TIRUCHIRAPPALLI-620 023. X

Dissertation submitted for the evaluation held at Thanthai Periyar
Government Arts and Science College (Autonomous), Trichirappalli-620 023

on 02.06.2022.
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Associate Professor & Head
Department of Zoology
Jamal Mohamed College (Autonomous)
'ﬁruchuappall‘i -620 020 Yamil Nady

\ M Sc. B.Ed.M.PhL PhD,,
e m:\‘setgdnh Professor,
Department of Zoology.
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Aris & Science o
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DR. V.MASILAMANI
Assitant Professor
Supervisor and Guide
] P.G.& Research Department of Zoology
lhanthai periyar government arts and science college
Tamilnadu, India.

CERTIFICATE

This is to certify that the dissertation entitled “EFFECTS OF SPIRULINA ON THE
GROWTH PARAMETERS AND BIOCHEMICAL CONTENT OF OREOCHROMIS
MOSSAMBICUS ” submitted by Mr. S.RISHIKARAN, BSc., in partial fulfillment of the
requirements for Post Graduate Degree in Zoology, is her original work, based on the
observations carried out independently by her during the period of study under my guidance and
supervision. This is also to certify that the above dissertation has not previously formed the basis

for the award of any degree. diploma, associateship, fellowship or other similar title.

Tiruchirappalli DR. V. MASILAMANI
3) 05.2022 Supervisor and Guide

Dr.V.MASILAMAN!I, Ph.D.,
Assistant Professor,
Department of Zoology
Thanthai Periyar Government
_Arts & Science College (Autonomous)
6k —- 'I'IRL@%:IIRAPPN,L!,-GZO 023. Tamilnadu, India.
i —C - S

Head of the' Department

Dr.S. UMAMAHESWARI, M .Sc.MPRLPD.,
Associate Professor and Head,
Department of Zoology
Thantha Perivar Government
Arts & Science College (Autonomous)
TIRUCHIRAPPALLI-620 023.
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DR. A.BALASUNDARAM
Assitant Prolessor
Supervisor and Guide
N l’..G.& Research Department of Zoology
Thanthai periyar government arts and science college
Tamilnadu, India.

CERTIFICATE

This is to certify that the dissertation entitied “ IMPACT OF PROBIOTIC COSORTIUM
AQUALACT ON LIVER AND KIDNEY MARKERS OF OREOCHROMIS
MOSSAMBICUS” submitted by Mr.R.PRADEEP BSe., in partial fulfillment of the
requirements for Post Graduate Degree in Zoology, is her original work, based on the
observations carried out independently by her during the period of study under my guidance and
supervision. This is also to certify that the above dissertation has not previously formed the

basis for the award of any degree, diploma, associateship, fellowship or other similar title.
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Lusappal Supervisor and Guide
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’ Assistant Professor.
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Dr. PXRISHNAMOORTHY

Assistant Professor

P.G. and Research Department of Zoology

Thanthai Periyar Government Ads and Scicnce College (Autonomous &
Accredited)

Tinchirappalli - 620 023

Tamilnadu, India.

CERTIFICATE

This is to certify that the dissertation entitled “A Preliminary Qualitative Analysis of
Planktonic Diversity én Singalandapuram Lake, Trichirappalli, Tamil Nadu” submitted
by PIRUTHIVIRAJAN S (Reg. No. 20PZ009) in partial fulfillment of the requirements for
Post Graduate Degree in Zoology is his original work, based on the observations carried out
independently by him during the period of study under my guidance and supervision. This is
also to certify that the above dissertation has not previously formed the basis for the award of

any degree, diploma, associate ship, fellowship or dther similar title.

L
e
Tiruchirappalli-23 P KRISHNAMOORTHY

Supervisor and Guide

Dr.P.KRISHNAMOORTHY, ph,
Assistant Professor of Zoology
_,. Thanthai Periyar Govemment

Science College (Autonomous)
TIRUCHIRAPPALLI-G20 023 Tamilnadu, India

Date: & | l d:t -

Head of

Dr.S. UMAMAHESWARI, M.Sc.MPhl PnD,
Associate Professor and Head,
Department of Zoology
Thantea Perpar Oovernment
ATES % Seienive Callege |\ulonomou‘)'
TIRUCHIEATPALLLG20 023,
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Dr. I RAJA M S NPhil PhoDy,

Assistant Professor

P.G. and Research Department of Zoology

Perivar E.V.R. College (Autonomous & Accredited)

Tiruchirappalli = 620 023
Tamilnadu, India.

CERTIFICATE

This is to certify that the dissertation entitled “ Observations on Population ecology and
foraging behavior of bonnet macaque (Macaca radiata) from the tourist destination
Of Mukkombu, Trichirappalli, Tamilnadu” submitted by Mr. P. NAVEEN (Reg. No.
20PZ008) in partial fulfillment of the requirements for Post Graduate Degree in Zoology is his
original work, based on the observations carried out independently by him during the period of
study under my guidance and supervision. This is also to certify that the above dissertation has
not previously formed the basis for the award of any degree, diploma, associate ship, fellowship

or other similar title.

K.RAJA
Supervisor and Guide

Tiruchirappalli-23
Date: ¢ |[°9' 26T —

Head of the Department

Dr.S. UMAMAHESWARI, lu,umd
Asasociate Professor and Head,
Department of Zoology
Thanthai Peritar Government
& Science College (Autonomous)
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Dr. S. UMAMAHESWARI M.Sc., PGDBI., M.Phil., Ph.D.,
ASSOCIATE PROFESSER OF ZOOLOGY,

DEPARTMENT OF ZOOLOGY, THANTHAI PERIYAR
GOVERNMENT ARTS AND SCIENCE COLLEGE
(AUTONOMOUS) THIRUCHIRAPPALLI - 620 023

CERTIFICATE

This is to certify that this project work entitled “FTIR Characterization of Cellulose
produced by Bacillus subtilis bacteria using different carbon source ” submitted to
Thanthai Periyar Government Arts and Science College (Autonomous) by
P.Madheshwaran (Reg.No: 20PZ020 ) in partial fulfillment of the requirements for the
award of the degree of Master of Science by the BHARATHIDASAN UNIVERSITY,
Thiruchirapalli. This is a bonafide work carried out by him under my supervision and

guidance during the academic year 2020 — 2022.
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Dr.S. UMAMAHESWARI, vse MPhl phi, Dr.S, UMAMAHESWARI, M.Sc. s pwa p D,
Assovtinn sitensor aind Head, Associate Professor and Head,
eyt of Zoology Department of Zoology
TI, ' o Government Thanthal Perivar Government
ATIS & S Cullege (Autonomous) Arta & Science Cuollege (Autonomours)
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Mr. C. SAMIVEL, M.Sc., M.Phil., M.ED..
Assistant Professor
P.G. and Research Department of Zoology

Thanthai Periyar Government arts and Science College (Autonomous)
Tiruchirappalli 620 023

Tamilnadu, India.

CERTIFICATE

This is to certify that the dissertation entitled “Study on Water Quality Parameters of Gomukhi
Dam in Kallakurichi District of Tamil Nadu, India" submitted by Mr. K MADHANKUMAR

(Reg. No. 20PZO06)in partial fulfillment of the requirements for Post Graduate Degree in
Zoologyis his original work, based on the observations carried out independently by him during
the period of study under my guidance and supervision. This is also to certify that the above
dissertation has not previously formed the basis for the award of any degree, diploma, associate

ship, fellowship or other similar title.

»

N R A
Tiruchirappalli-23 EARVEL,
i Supervisor and Guide
Date: S1-OF" '
G SAMIVEL, M8c, MPHI, REQ,"
Assistant Professor in Zoology
Periyar EV.R. College (Autonomovs|
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Dr.S. UMAMAHESWARI, ¥ .5c,M.Prd PnD.,

Associate Professor and Head,

Department of Zoalogy
Thanthai Perivar Government
Arts & Science College {Autonomous)
TIRUCHIRAPPALLI-620 023,
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Department of Zoology
Thanthai Periyar Government Arts and Science
College (Autonomous)

(Affiliated to Bharathidasan University)

Tiruchirappalli - 620 023.

CERTIFICATE

Thisto certify that the dissertation entitled “BUTTERFLY
BIODIVERSITY IN THIYAGADURGAM HILLS FROM
KALLAKURICHI DISTRICT, TAMIL NADU, INDIA” is the bonafide
research work carried out by M.KOMATEESWARAN (Register
No:20PZO05) in partial fulfillment of the requirement for the award of
degree of MASTER OF SCIENCE IN ZOOLOGY during the year 2021-
2022. Is this his him original research work, based on the observation
carried out independently by her during the period of study under my
guidance and supervision. It is also certified that the above dissertation has
not previously formed the basis for the award of any degree, diploma,
associateship, fellowship or any other similar tile.

ol P

m \W\/
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Head OE the Departmefi’ [ jum Research Supervisor & Guide

N Se. M PRl oD,
Dr.8, UMAMAHESH AT vt end. Dr. P. MOHIDEEN ASKAR NAWAS. Ph.D.,
o T Covernment Assistant Professor
Arta & S olle (Autonamons) PG & Research Department of Zoolagy

'I’IRUCNIRAFPM.I.I{?O 023.
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Tituchirappalli - 620 023.
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Dr. S. UMAMAHESWARI M.Sc., P

GDBL, M.Phil., Ph.D.,
ASSOCIATE PROFESSER IN ZO

OLOGY,
DEPARTMENT OF ZOOLOGY, THANTHAI PERIYAR
GOVERNMENT ARTS AND SCIENCE COLLEGE

(AUTONOMOUS) THIRUCHIRAPPALL]

1S & SineE 02

e s
620 023

CERTIFICATE

This is to certify that this project work entitled “Study on Bacterial cellulose
produed by Bacillus subtilis bacteria before and after cold storage” submitted
to Thanthai Periyar Government Arts and Science College (Autonomous) by
V. Gunasekar (Reg.No: 20PZ004 ) is in partial fulfillment of the requirements
for the award of the degree of Master of Science by the BHARATHIDASAN
UNIVERSITY, Thiruchirapalli. This is a bonafide work carried out by him under

my supervision and guidance during the academic year 2020 — 2022.
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Signatufeof the H.O:D_ Signature of tie Guide™— |
. Dr.S. UMAMAHESWARI, M.5c .
" S.MUHA)‘:H&?’"AWR]' e lra. D, Associate Professor nnﬁeﬁhﬂ"
Department otz:'::yud' Department of Zoology
Thanthai Peritar Government Thanthai Periyar Government
& Science College (,

A Utonotti Arts & Science College (Autonomous)
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Signature Not Verifiec

Digitally Signed

Signed by: P AV|JAYALAKSHM|:)
Reason: N@Zz Scanned with odEN Scanner
Location: TAMILNADU, INDIA D

Date: 04-Aug-2023 12:23:53




Mr. C. SAMIVEL, M.Sc., M.Phil, M.ID.
Assistant Professor !

PG and Research Depantiment of Zoology

Periyar E.V.R. College (Autonomous & Accredited)

Tiruchirappalli - 620 023
Tamilnadu, Indis.

CERTIFICATE

‘This is to centify that the dissertation entitled Analysis Of Water Quality Parameters Of
Ponnaniyar Dam In Karur District Of Tamilnadu” India submitted by Mr. B. DILIP (Reg.
No. 20PZ002) in partial fulfillment of the requirements for Post Graduate Degree in Zoology is
his original work, based on the observations carried out independently by him during the period
of study under my guidance and supervision. This is also to certify that the above dissertation has
not previously formed the basis for the award of any degree, diploma, associate ship, fellowship
or other similar title.

N

ik char
Tiruchirappalli-23 cSAVE 7 2
Supervisor and Guide '
Date: B\ 0K 22 SAMIVEL, w5c, M3l £

A.ssishm Professor in Zaology
Periyar EVR. College (Autoncma:.)
Tiruchirappali - 620023,

Head of the

Dr.S. UMAMAHESWARI, M.8c,\ P
Associate Professor'and Hens- 0"
Department of Zoology
Thanthai Perivar Government
Arts & Science College {Autonomous)
TIRUCHIRAPPALLI-620 023.
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Dr. M. MANORANJITTIAM, M.Sc., M.Phil., Ph.D.
Assistant Professor

PG & Research Department of Botany

Thanthai Periyar Government Arts and Science College (A)
Tiruchirappalli — 23

CERTIFICATE

This is to certify that the dissertation entitled “COMPARATIVI,
PHARMACOGNOSTIC STUDIES OF GENUINE AND COMMIERCIAL
SAMPLES OF INDIGOFERA TINCTORIA L.” submitted to Thanthai
Periyar Government Arts and Science College (Autonomous), Tiruchirappalli in
partial fulfillment of requirements for the award of Degree MASTER OF
SCIENCE IN BOTANY is a Bonafide work of S. JAYABHARATHI
(Reg. No. 20PBO12) who carried out this work under my guidance in the
Thanthai Periyar Government Arts and Science College (Autonomous), during
the academic year (2020-2022). This dissertation has been prepared in his
original work and it has not been submitted for any other Degree.

Place: Tiruchirappalli
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Dr. MIRIAM CECILIA \’ASS()U, M.Sc., Ph. D
Assistant Professor
Department of Zoology

Thanthai Periyar Government Arts And Science Colle
Tiruchirapalli-620 023

g¢ (Autonomous)

Date: 20 o< 1202
CERTIFICATE

This is to certify that the dissertation entitled “SURVEY OF AVIAN FAUNA IN
MANIVILUNDHAN, SALEM, TAMILNADU, INDIA” is a bonafide record of
research work done by ARUN M., Reg.No.20PZO01, submitted to Thanthai Periyar
Government Arts And Science College (Autonomous), Tiruchirappalli, in partial
fulfillment of the requirements for the award of the degree of MASTER OF SCIENCE
IN ZOOLOGY during the year 2020-2022 in the Department of Zoology, under my
guidance and supervision. The dissertation has not previously formed the basis for the

award to the candidate of any Degree, Diploma, Associateship, Fellowship or any other

similar titles. : . - Dr. M : CBCHJA VASSOU, -2,
s — =

Assistant Professer.
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BONAFIDE CERTIFICATE ‘

THIS IS TO CERTIFY THAT THE RECORD WORK ON
DISSERTATION / PORTFOLIO
SUBJECT CODE : 18PVC4PW

PHOTOGRAPHY -
PHOTO STORY

IS AN ORIGINAL EFFORT OF
A RECORD OF WORK DONE BY
MR.KAVINRAJ R
REG. 20PVC02

OF THE DEPARTMENT OF VISUAL COMMUNICATION,
THANTHAI PERIYAR
GOVERNMENT ARTS AND SCIENCE COLLEGE, TRICHY - 23
‘ DURING THE PERIOD OF STUDY IN THE YEAR

2021 - 2022
. o 1 DRAA, BLESSY #a.a, mpna s,
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This is certify that this thesis work entitled * APPLICATION OF ARIMA MODEL

-
FOR FORECASTING AGRICULTURAL PRODUCTION OF THE RICE IN TAMIL NADU” is
submitted to THANTHAI PERIYAR E.V.R. COLLEGE (Autonomous), Thiruchirapalli-2Z3 by
T.YOGESHWARI (Reg.No.20PST30). This is a bonafide work carried out by her under my

supervision and guidance during the academic year 2021-2022.
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This is to certify that the project work entitle “EFFECT OF
COPPER SULPHATE ON SEED GERMINATION AND
SEEDLING GROWTH OF GREEN GRAM ( Vigna radiaia (L)
Wilezek.) submitted by J. SASI (20PB0O08) was carried out under my
guidance and supervision in partial fulfillment of Master of Science in
Botany during the academic year 2021 - 2022 at P.G. and Research

Department of Botany, Thanthai Periyar Government Arts and Science

College (Autonmous), Tiruchirappalli.
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Assistant Professor
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Thanthai Periyar Government Arts and Science College (Autonomous),
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CERTIFICATE

This is certify that this thesis work entitled “A STUDY ON
AWARENESS AND BURDEN OF DISEASE AMONG TEXTILE DYING
INDUSTRIAL WORKERS IN KARUR CITY” is submitted to THANTHAI
PERIYAR GOVERNMENT ARTS AND SCIENCE COLLEGE
(Autonomous), Trichy — 23 affiliated to BHARATHIDASAN UNIVESITY by
TAMILTHENDRAL .P. (Reg.No.20PST29). This is a bonafide work carried out

by her under my supervision and guidance during the academic year 2021-2022.
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Assistant Professor
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CERTIFICATE
This is to certify that the dissertation entitled “A STATISTICAL ANALYSIS OF
ORPHANAGES AROUND IN TIRUCHIRAPPALLI DISTRICT™ iz z bonziide
record of research work done by SOWMIYA N., Reg.No.20PST28, submitted to Thanthz:
Perniyar Government Arts And Science College (Autonomous), Tinchirappzlli. in parial
fulfillment of the requirements for the award of the degree of MASTER OF SCIENCE
IN STATISTICS during the year 2024-2022 in the Depariment of Statistics. under my
guidance and supervision. The dissertation has not previously formed the basis for the

award to the candidate of any Degree, Diploma, Associateship, Fellowship or zny other

similar titles. ' / P
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Assistant Professor
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CERTIFICATE

This is to certify that this project work entitled "TIME SERIES ANALYSIS OF STOCK
MARKET PRICES AMOUNG THE SELECTED COMPANIES " is submitted to
THANTIHAI PERIYAR GOVT. ARTS AND SCIENCE COLLEGE (Autonomous), which
is affiliated to BHARATHIDASAN UNIVERSITY, Tiruchirappalli -23 by R.REVATHI
(Reg.No.20PST27) in partial fulfillment of the requirements for the award of the Degree of
MASTER OF SCIENCE IN STATISTICS. This is a bonafide work carried out by her under

my supervision and guidance during the academic year 2021-2022,
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This is to certify that the project entitled “A STA'I‘iSTICAL STUDY ON

STATISFICATION LEVEL  OF HOSTEL STUDENTS IN

TIRUCHIRAPPALLI” i a bonafide

record of research work done by

P.PRIYANGA, (ch.No:Z(ll’STZS), submitted to Thanthai Periyar Government Arts

And Science College (Autonomous), Tiruchirapalli, in partial fulfillment of the
requirements for the award of the degree of MASTER OF SCIENCE IN

STATISTICS during the year 2021-2022 in the Department of Statistics, under my
guidance and supervision. The project has not previously formed the basis for the
award to the candidate of any Degree, Diploma, Associateship, Fellowship or any

other similar titles.
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Assistant Professor
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This is to certify that the dissertation entitied “STATISTICAL ANALYSIS ON
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Assistant Professor
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This is to certify that this project work entitled A COMPARATIVE STUDY ON LIFE
EXPECTANCY IN INDIA AND SRILANKA is submitted to THANTHAI PERIYAR
GOVT ARTS AND SCIENCE COLLEGE (Autonomous), which is affiliated to
BHARATHIDASAN UNIVERSITY, Tiruchirappalli by M.OVIYA
(Reg.No.20PST23) in partial fulfillment of the requirements for the award of the Degree
of MASTER OF SCIENCE IN STATISTICS. This is a bonafide work carried out by
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himh under my supervision and guidance during the academic year 2021-2022.
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CERTIFICATE
This is to certify that the project entitled “A STATISTICAL ANALYSIS OF
EQUIPMENT AND PERSONNEL LOSSES ASSOCIATED WITH RUSSIA INVASION
OF UKRAINE IN 2022" is a bonafide record of research work done by
KEERTHIGA.B., Reg.No.20PST20. submitted to Thanthai Periyar Government Arts
And Science College (Autonomous), Tiruchirappalli, in partial fulfillment of the
requirements for the award of the degree of MASTER OF SCIENCE IN STATISTICS

during the year 2021-2022 in the Department of Statistics, under my guidance and

supervision.
o @pgq)\L/ s
%@V o3le
Signature of the HOD Signature of the Supervisor
HIDDHHEDOUT
qdmﬂusnuco geomn

i ® wHmb
o Quiiwnr HI% u?) .
Q%Qt@sﬂmén sognf (seanifl)
$msf-620 023.

Signature Not Verified

Digitally Sigred . /
Signed by ARES ﬁ@m‘AK@mV/
Reason: NAAC

Location: TAMILNADU, INDIA D
Date: 04-Aug-2023 12:23:53
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Assistant Prolessor

P.G.& Research Department of Statistics

Thiruchirappalli-620 023

CERTIFICATE
This is certify that this thesis work entitled “A STATISTICAL
STUDY ON BEST TEXTILE SHOPS IN TRICHY CITY™ is
submitted to  THANTHAI PERIYAR GOVERNMENT ARTS AND
SCIENCE COLLEGE (Autonomous), Tiruchirapalli — 23 affiliated to
BHARATHIDASAN UNIVERSITY, Tiruchirapalli - 23 by
ANUSUYA.A (Reg.No.20PST16). This is a bonafide work carried out by

her under my supervision and guidance during the academic year

2021-2022.
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Head of the department
P.G & Rescarch department of Statistics

Thiruchirapalli-620 023

CERTIFICATE

Date: 21 )51V

This is to certify that this project work entitled "A STATISTICAL STUDY ON

PHYCHOLOGICAL IMPACT OF COVID 19 IN THIRUKKALAPPUR" is submitted

to THANTHAI PERTYAR GOVT. ARTS AND SCIENCE COLLEGE (Autonomous),

which is affiliated to BHARATHIDASAN UNIVERSITY, Tiruchirappalli by P.DEEPA

(Reg. No. 20PST18) in partial fulfillment of the requirements for the award of the Degree of

MASTER OF SCIENCE IN STATISTICS. This is a bonafide work carried out by her

under my supervision and guidance during the academic year 2021-2022.
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Research supervisor
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ASSISTANT PROFESSOR,

PG AND DEPARTMENT OF BOTANY,

THANTHAL PERIYAR GOVERNMENT ARTS AND SCIENCE COLLEGE (A),

TIRUCHIRAPPALLL-620 023,

CERTIFICATE

This is to certify that the project work entitled “SURVEY OF MEDICINAL
PLANTS"IN  SUBRAMANIYAPURAM,TIRUCHYPPALLI, submitted to the
Department of' Botany, THANTHAT PERIYAR GOVERNMENT ARTS SCIENCE
COLLEGE (AUTONOMOUS) TIRUCHIRAPPALLI, in partial fulfilment of the
recruitment for the award of MASTER OF SCIENCE for the academic year2020-2022is a
Bonafide record of original work donc by S.POOVARASANunder myguidance.
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Assistant Professor

PG and Research Department of Statistics

Thanthai Periyar Government Arts And Science College (
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Autonomous)

Date:28/05/2022
CERTIFICATE

This is to certify that the project entitled “A STATISTICAL ANALYSIS OF
AIRLINE PASSENGER FORECASTING USING ARIMA MODEL is a bonafide record
of research work done by P.BHUVANESHWARI, Reg.No.20PST17 submitted to
Thanthai Periyar Government Arts And Science College (Autonomous), Tiruchirappalli,
in partial fulfillment of the requirements for the award of the degree of MASTER OF
SCIENCE IN STATISTICS during the year 2020-2022 in the Department of Statistics,

under my guidance and supervision.
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Assistant Professor
P.G.& Rescarch Department of Statistics
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CERTIFICATE

This is certify that this thesis work entitled “A STUDY ON
DIGITAL DEVICE ADDICTION AMONG ARTS AND SCIENCE
COLLEGE STUDENTS IN TIRUCHIRAPPALLI CITY" is

submitted to THANTHAI PERIYAR GOVERNMENT ARTS AND

SCIENCE COLLEGE (Autonomous), Tiruchirapalli — 23 affiliated to

BHARATHIDASAN UNIVERSITY, Tiruchirapalli — 23 by
ANUSUYA.A (Reg.No.20PST16). This is a bonafide work carried out by

her under my supervision and guidance during the academic vear

2021-2022.
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Assistant Professor
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CERTIFICATE
This is to certify that this project work entitled A STATISTICAL ANALYSIS ON
IMPACT OF COVID-19 IN TRICHIRAPALLI DISTRICT is submitted to
THANTHAI PERIYAR GOVT. ARTS AND SCIENCE COLLEGE (Autonomous),
which is affiliasted to BHARATHIDASAN UNIVERSITY, Trichirappalli by
S.VELMURUGAN (Reg.No.20PST14) in partial fulfillment of the requirements for the
award of the Degree of MASTER OF SCIENCE IN STATISTICS. This is a bonafide

work carried out by jyiy, under my supervision and guidance during the academic year

2021-2022.
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Assistant Professor,

P.G and Research Department of Statistics,
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This is to certify that (his project work entitled STATISTICAL ANAIVSIS ON IMPACT ON
VIDEO GAMES ON STUDENT IN TRICHY DISTRICT" is submitted to THANTHAT PERIYAR
GOVT. ARTS AND  SCIENCE COLLEGE (Autonomous), which s affiliated to
BHARATHIDASAN UNIVERSITY, Tiruchirappalli by S.VARADHARAJ (Reg.No.20PST13) in

partial fulfillment of the requirements for the award of the Degree of MASTER OF SCIENCE IN

academic year 2021 -2022.
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Assistant Professor
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SCIENCE COLLEGE (Autonomous), which is affiliated to BHARATHIDASAN
UNIVERSITY, Tiruchirappalli by K.UTHAYA SANKAR (RegiNo.ZOPSTlZ) in
parfial fulfillment of the requirements for the award of the Degree of MASTER OF
SCIENCE IN STATISTICS. This is a bonafide work carried out by him under my

supervision and guidance during the academic year 2021-2022.
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Assistant Professor,
P.G and Research Department of Statistics,
Thanthaj i
nthal Periyar Government Arts And Science College (Autonomous),

Tiruchirapalli-620 023,

CERTIFICATE
This is to certify that this project work entiled STUDY ON AWARENESS OF OVER
THE TOP (OTT) PLATFORM IN TRICHY is submitted to THANTHAI PERIYAR
GOVT ARTS AND SCIENCE COLLEGE (Autonomous), which is affiliated to
BHARATHIDASAN UNIVERSITY, Tiruchirappalli by B.SUBASH (Reg.No.20PST11)
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Assistant Professor
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Date:28/05/2022
CERTIFICATE
This is to certify that the dissertation entitled “A STUDY ON FACTORS
AFFECTING LAPTOP PRICES IN FLIPKART?” is a bonafide record of research
work done by SELVARAJ C., Reg.No.20PST10, submitted to Thanthai Periyar
Government Arts And Science College (Autonomous), Tiruchirappalli, in partial
fulfillment of the requirements for the award of the degree of MASTER OF SCIENCE
IN STATISTICS during the year 2022-2022 in the Department of Statistics, under my
guidance and supervision. The dissertation has not previously formed the basis for the

award to the candidate of any Degree, Diploma, Associateship, Fellowship or any other

similar titles. .
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This is to certify that this Project work entitled "A STATISTICAL STUDY ON HEART DISEASE

ANALYSIS" js submitted to THANTHAI PERIVAR GOVT. ARTS AND SCIENCE COLLEGE

(Autonomous), which is affiliated to BHARATHIDASAN UNIVERSITY, Ti
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by him, under my supervision and guidance during the acaderhic vear 2021-2022.
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This is to certify that this project work entitled STATISTICAL ANALYSIS
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This is to certify that the dissertation entitled “STATISTICAL ANALYSIS ON
IMPACT OF TAMIL TV SERIALS ON RURAL WOMENS IN TRICHY
DISTRICT” is a bonafide record of research work done by M.MERGIN BLESSED,
(Reg.No:20PST07), submitted to Thanthai Periyar Government Arts And Science
College (Autonomous), Tiruchirapalli, in partial fulfillment of the requirements for the
award of the degree of MASTER OF SCIENCE IN STATISTICS during the year
202¢-2022 in the Department of Statistics, under my guidance and supervision. The
dissertation has not previously formed the basis for the award to the candidate of any

Degree, Diploma, Associateship, Fellowship or any other similar titles.
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Assistant Professor
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This is certify that this thesis work entitled STATISTICAL ANALYSIS ON
THE MENTAL AND PHYSICAL HEALTH OF TRANSGENDERS IN
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under my supervision and guidance during the academic year 2021-2022.
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Assistant Professor,
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This is to certify that the dissertation entitled “A STATISTICAL STUDY ON
INTERNET BROWSING HABITS AMONG COLLEGE STUDENT IN
KARUR CITY” is a bonafide record of rescarch work done by E.DHINESH
KUMAR, (ch.No:ZOPST03), submitted to Thanthai Periyar Government Arts And
Science College (Autonomous), Tiruchirapalli, in partial fulfillment of the
requircments for the award of the degree of MASTER OF SCIENCE IN
STATISTICS during the year 2021-2022 in the Department of Statistics, under my
guidance and supervision. The dissertation has not previously formed the basis for the
award to the candidate of any Degree, Diploma, Associateship, Fellowship or any :

other similar titles.
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Dr.A.KACHI MOHIDEEN, M.Sc., Ph. D.,

Assistant Professor
P.G and Research Department of Statistics.

Thanthai Periyar Government Arts And Science College (Autonomous)
Tiruchirapalli-620 023

Date:

CERTIFICATE
This is to certify that the dissertation entitled “STATISTICAL ANALYSIS ON

IMPACT OF PROFICIENCY ON ACADEMIC PERFORMANCE OF

' ARTS & SCIENCE STUDENTS IN TRICHY CITY?” is 2 bonafide record of

research work done by DEVENDIRAN B, 20PST02 submitted to Thanthai Periyar
Government Arts & Science College (Autonomous), Tiruchirapalli, in partial
fulfillment of the requirements for the award of the degree of MASTER OF
SCIENCE IN STATISTICS during the year 20212022 in the Department of
Statistics, under my guidance and supervision. The dissertation has not previously
formed the basis for the award to the candidate of any Degree, Diploma,

Associateship, Fellowship or any other similar titles.
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Assistant Professor HIDEEN.,, M.Sc., Ph.D.,

P.G and Research Department of Statistics.

Thanthai Periyar G 2
Tinwhimpaugezo g;/;mmcnt Arts And Science College (Autonomons)

CERTIFICATE

This is to certify that this project work entifled "STATISTICAL ANALYSIS OF
MENSTRUAL HYGIENIC PRACTICES AMONG THE ADOLESCENT GIRLS IN
THIRUCHIRAPPALLI DISTRICT " is submitted to THANTHAT PERIYAR GOVT.
ARTS AND SCIENCE COLLEGE (Autonomous), which is affiliated to
BHARATHIDASAN UNIVERSITY, Thiruchirappalli by C.BHOOPATHY
(Reg.No.20PSTO01) in partial fulfiliment of the requirements for the award of the Degree of
MASTER OF SCIENCE IN STATISTICS. This is a bonafide work carried out by him
under my supervision and guidance during the academic year 2021-2022. i
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Dr. P. SIVAKUMAR, M.Sc., M. Phil., Ph.D.,
Associate Professor,

PG and Research Department of Physics,

Thanthai Periyar Government Arts & Science College
(Autonomous)
Tiruchirappalli- 620 023

This is to certify that this project work entited “HYDROTHERMAL
SYNTHESIS OF SnS (TIN SULFIDE) NANOCOMPOSITES FOR
HIGH ENERGY SYMMETRIC SUPERCAPACITORS’ submitted to
the Thanthai Periyar Government Arts & Science College (Autonomous),
Tiruchirappalli, in Partial fulfillment of the MASTER OF SCIENCE IN
PHYSICS is a bonafide record of work carried out by M. VIJI [Reg.No:
20PPH25] in the Départment of Physics, Thanthai Periyar Government Arts

& Science College (Autonomous), under my supervision during the

academic 2020-2022.
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DES.DHEIVAMALAR, M. Se.,B.Ed.,M.Phil.,
PGDCA., Ph. D,

Assistant Professor,

'l'.(-' & Research Department of Physics,
I,""""'“"’“"')’ﬂr Government Art And Science
'( :olleuc (Autonomous and Re-accredited”A”)
Firuchirappalli-620 023

CERTIFICATE U 5 /

This is to certify that the project work entitled“QUANTUM
ENERGY CALCULATION ON 7-(D-afAMlNO-u-PHENYLACETAMIDO)~3-
METHYL-3-CEPHEM-4-CARBOXYLIC ACID MONOHYDRATE COMPOUND.
USING DENSITY FUNCTIONAL THEORY STUDY” submitted to 'ljhanthal
Periyar Government Arts And Science College (Autonomous) affiliated to
Bharathidasan university in partial fulfilment for the award of d'egree of
MASTER OF SCIENCE IN PHYSICS, is a bonafide record of a prOJ‘e(’:t work
done by S.VELUNACHIYAR (Reg. No. 20PPH24), under my supervision and

guidance.
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Assistant Profcssor,
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ar Government Aris & Science College
and Re-Accredited “A™),
Tiruchirappalli-620 023

(Autonomous

CERTIFICATE

This is to certify that the project work entitled
“VIBRATIONAL SPECTROSCOPIC  STUDIES  AND
NORMAL COORDINATE ANALYSIS OF 3,4-DIMETHOX
BENZYL ALCOHOL” submitted to THANTHAI PERIYAR
GOVERNMENT ARTS&SCIENCE COLLEGE,
(Autonomous and Re Accredited). Affiliated to Bharathidasan
University, in partial fulfillment of the requirements for the award of
the degree of MASTER OF SCIENCE IN PHYSICS, is a bonafide
record of a project work done by P. SANTHA PRIYA
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Dr. A, SAKTHIVELU MLSc., ML Phil, Ph.D,,
Assistant Professor,
PG oand Research Department of Physics,
Thanthai Periyar Government Arts & Science College
(Autonomous and Re-Accredited),
Tiruchirappalli-620 023,
CERTIFICATE
This is to certify that the project work entitled “TITANIUM

DIOXIDE NANOPARTICLE INTEGRATED CONCRETE:
AN ASSESSMENT OF NANOPARTICLE RELEASE

WHEN EXPOSED TO UV RADIATION AND WET

WEATHER CONDITIONS” submitted to THANTHAI

PERIYAR GOVERNMENT ARTS&SCIE ENCE

COLLEGE, (Autonomous and Re Accredited). Affiliated to

Bharathidasan University, in partial fulfillment of the

requirements for the award of the degree of MASTER OF

SCIENCE IN PHYSICS, is a bonafide wcqrdvfa‘pxoject work
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supervision and guidance.
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PG AND RESEARCH DEPARTMENT OF BOTANY,
THANTHAI PERIYAR GOVERNMENT ARTS AND SCIENCE
COLLEGE (AUTONOMOUS)
TIRUCHIRAPPALLLI - 620 023

Date : ..?;JJ.”/.Q 20—
CERTIFICATE

This is lo certify that the project work entitle “EFFECT OF
COPPER  SULPHATE ON SEED GERMINATION AND
SEEDLING GROWTH OF BLACK GRAM (Vigna mungo (L.)
Hepper) submitted by K.LKANNADASAN (20PBO0S) was carried out
under my guidance and supcrvision in partial fulfillment of Master of
Science in Botany during the academic year 2021 - 2022 at P.G. and
Rescarch Department of Botany Thanthai Periyar Government Arts And

Science College (Autonmous), Tiruchirappalli.-620023
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Dr. P. SIVAKUMAR, M.Sc., M. Phil., Ph.D.,
Associate Professor,

PG and Research Department of Physics,

Thanthai Periyar Government Arts & Science College
(Autonomous)
Tiruchirappalli- 620 023

SYMMETRIC SUPERCAPACITOR INVESTIGATION USING
HYDROTHERMALLY SYNTHESIZED BIMETALLIC
NANOCOMPOSITES’ submitted to the Thanthai Periyar Government
Arts & Science College (Autonomous), Tiruchirappalli, in Partial
fulfillment of the MASTER OF SCIENCE IN PHYSICS is a bonafide
record of work carried out by T. KOHILA [Reg.No: 20PPH21] in the
Department of Physics, Thanthai Periyar Government Arts & Science

College (Autonomous), under my supervision during the academic 2020-

2022.
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Dr. RJOHN XAVIER, M.Sc., Ph.D,,

Assistant pro fessor,
PG & Research Department of Physics,

Thanthai Periyar Government Args And Science College
(Autonomous and Reaccredited “A”)

’

Tiruchirappalli-620 023,

CERTIFICATE
This is to certify that the project work entitled “VIBRATIONAL ANALYSIS,

NLO PROPERTIES OF 24,6-TRIMETHYL BENZALDEHYDE"

submitted to Thanthai Periyar Government Arts And Science College
(Autonomous) affiliated to Bharathidasan university in partial fulfilment for the
award of degree of MASTER OF SCIENCE IN PHYSICS, is a bonafide

record of a project work done by Mr. B. GOKILA (Reg. No. 20PPH20), under

my supervision and guidance.
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Dr. S.RAJALAKSHMI, M.Sc., M.Phil., Ph.D., P.G.D.C.A.,
Assistant Professor,

PG and Research Department of Physics,

Thanthai Periyar Government Arts & Science College
(Autonomous and Re-Accredited),
Tiruchirappalli-620 023,

CERTIFICATE :
This is to certify that the project work entitled

“PHOTOCATALYSIS USING TiO2 NANOPARTICLES
CONTAINING SURFACE METAL SITES” submitted to
THANTHAI PERIYARGOVERNMENT ARTS &
SCIENCE COLLEGE, (Autonomous and Re Accredited).
Affiliated to Bharathidasan University, in partial fulfillment of
the requirements for the award of the degree of MASTER OF
SCIENCE IN PHYSICS, is a bonafide record of a pr Jectwork

done by S.DHIVYA (Reg.No:20PPH19) under riy supervision
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Dr. A. AUSTEIN M.Se., M.Phil,, Ph.D.,
Assistant Professor,

PG and Research Department of Physics,
Thanthai Periyar Government Arts & Science College

(Autonomous and Re-Accredited),
Tiruchirappalli-620 023.
CERTIFICATE

This is to certify that the project work entitled
“CHARACTERIZATION AND  APPLICATIONS  OF
PHOTOVOLTAIC CELL USING ZnSe FILM” submitted to
THANTHAI PERIYAR GOVERNMENT
ARTS&SCIENCE COLLEGE, (Autonomous and Re
Accredited). Affiliated to Bharathidasan University, in partial

fulfillment of the requirements for the award of the degree of
MASTER OF SCIENCE IN
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Dr. S. RAJESWARI. M. Sc., M. Phil., Ph. D,
Associate Professor of Physics,

PG and Research Department of Physics,

THANTHAI  PERIYAR GOVERNMENT ARTS AND SCIENCE COLLEGE
(AUTONOMOUS AND REACCREDITED),

Tiruchirappalli-620 023,
CERTIFICATE

This is to certify that the project work entitled “NATURAL BOND
ORBITAL ANALYSIS AND PARAMAGNETIC PROPERTY OF BENZENE AND
BENZOIC ACID” submitted to THANTHAI PERIYAR GOVERNMENT ARTS
AND SCIENCE E.V.R COLLEGE, (Autbnomous and ReAccredited).
affiliated to Bharathidasan University, Thiruchirappalli-23 in partial
fulfillment of the requirement for the award of the degree of “MASTER
OF SCIENCE IN PHYSICS”, is a bonafide record of a project work done
by' A.VIJAYAPRATHAP (Reg.No:20PPH17)under my supervisior and

guidance.
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De.SCDHEIVA MALAR. M. Sc., B.Ed, M.Phil.,
PGDCAL, Ph. D.

Assistant Professor,

PG & Research Department of Physices,

Thanthai Periyar Government Art And Science
College (Autonomous and Re-nceredited”A™)
Tiruchirappalli-620 023

CERTIFICATE

This is to certify that the project work entitled “SPECTROSCOPIC
STUDIES ON ACETAMINOPHEN (PARACETAMOL) COMPOUND
USING DENSITY FUNCTIONAL THEORY STUDY' submitted to
Thanthai Periyar Government Arts And Science College (Autonomous) afliliated
to Bharathidasan university in partial fulfilment for the award of degree of
MASTER OF SCIENCE IN PHYSICS, is a bonafide record of a project work
done by V.SURYA (Reg. No. 20PPH16), under my supervision and guidance.
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Dr.T. UMA DEVI,

Assitant Professor of Physics,

PG and Research Department of Physics,

Thanthai Periyar Government Arts & Science College
(Autonomous and Re-Accredited),
Tiruchirappalli-620 023.
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CERTIFICATE

This is to certify that the project work entitled “CRYSTAL
GROWTH AND CHARACTERIZATION OF L-ASPARAGINE
LITHIUM CHLORIDE” submitted to THANTHAI PERIYAR
GOVERNMENT ARTS&SCIENCE COLLEGE,
(Autonomous and Re Accredited). Affiliated to Bharathidasan
University, in partial fulfillment of the requirements for the award of
the degree of MASTER OF SCIENCE IN PHYSICS, is a bonafide
record of a project work done by A.SURENDAR (Reg.No:20PPH15)
under my supervision and guidance.
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Prof. G. TAMILSELVI, M. Sc., M. Phil.,
Associate Professor of Physics,

PG and Research Department of Physics,

Thanthai Periyar Government Arts & Science College

(Autonomous andRe-Accredited), Tiruchirappalli-620023
CERTIFICATE

This is to certify that the project work entitled “CRYSTAL
GROWTH AND CHARACTERISATION OF GLYCINE
LITHIUM CHLORIDE” submitted to THANTHAI PERIYAR
GOVERNMENT ARTS & SCIENCE COLLEGE, (Autonomous and Re
Accredited). Affiliated to Bharathidasan University, in partial
fulfillment of the requirements for the award of the degree of
MASTER OF SCIENCE IN PHYSICS, is a bonafide record of a
project work done by SSWY&&E§$N020PPHI4) under my
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JSENTHIL KUMAR Ph.D.,
Assitant Professor of Physics,
PG and Rescarch Department of Physics,
Thanthai Periyar Government Arts & Science College,
(Autonomous and Re-Accredited),
Tiruchirappalli-23,
CERTIFICATE

This is to certify that the project work entitled “THERMAL
PROPERTIES OF SODIUM SULFANILATE DIHYDRATE SINGLE
CRYSTAL FOR OPTICAL WINDOW APPLICATION” submitted to

Thanthai Periyar Government Arts & Science College, (Autonomous and Re
Accredited).Affiliated to Bharathidasan University, in partial
fulfillment of the requirements for the award of the degree of MASTER
OF SCIENCE IN PHYSICS, is a bonafide record of a project work done
by M.SATHIYAMOORTHY (Reg.No.20PPH13) under my supervision
and guidance.
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THANTHAI PERIYAR GOVERNMENT ARTS AND SCIENCE
COLLEGE (Autonomous)
(Govt. owned & Nationally Re - Accredited by NAAC with ‘A’ grade)
Affiliated to Bharathidasan University
Race course Road, Khajamalai, Tiruchirappalli - 620 023, India.

Phone: 0431 - 2420079(OM.)  Fax: 0431 - 2332010(0fY.)

Dr. T. BALAKRISHNAN M.Sc., M.Phil. B.Ed., Ph.D.,
Head & Associate Professor of Physics

CERTIFICATE
This is to certify that the project work entitled “CRYSTAL GROWTH,
SPECTROSCOPY, THERMAL AND ETCHING STUDIES OF GLYCINE
POTASSIUM TETRAFLUOROBORATE SINGLE CRYSTAL” submitted
to THANTHAI PERIYAR GOVERNMENT ARTS AND SCIENCE
COLLEGE (Autonomous) affiliated to Bharathidasan university in partial
fulfilment for the award of degree of MASTER OF SCIENCE IN PHYSICS,

is a bonafide record of a project work done by Mr. J. SANTHOSH (Reg. No.

20PPH12), under n<y—supervision and guidance.
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Dr R SASTRUMAR, MASce., MUPhil, Ph.D.,

\ssistant Protessor

PG & Research Departiment of Botany

Thanthat Pertvar Govt Arts and Science College (Autonomous)

Irichirappalli - 620 023,

Date: 21.05: 2022

CERTIFICATE

This is 10 certify that the project work entitle “ETHNOBOTANICAL
SURVEY OF MEDICINAL PLANTS IN MAILAM  HILLS,
TAMILNADU" submitted by M. GUNASEKARAN Reg.No. 20PBO04 was
carmiad out under my guidance and supervision in partial fulfillment of Master
of Science in Botany during the 2021 - 2022 at P.G. and Research Department
of Bowany. Thanthai Perivar Government Arts and Science College

(Autonmous), Tiruchirappalli-620023.
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prof. Dr. 8. RAJESWAR]. M. Sc., M., Phil., Ph. D,
Associate Professor of Physicg

PG and Research Department of Physics
Thanthai Periyar Government arts and science College (Autonomous

and Re-Accredited),
Tiruchirappalli-620 023,

CERTIFICATE
This certify that the project work entitled “EFFECT OF
ISOTOPE SUBSTITUENTS IN VIBRATION OF FORMIC
ACID — DFT STUDY” submitted to THANTHAI PERIYAR

ARTS AND SCIENCE COLLEGE TIRUCHIRAPPALLI-23,
(Autonomous and Re-Accredited). Affiliated to Bharathidasan
University, in partial fulfillment for the award of the degree of

MASTER OF SCIENCE IN PHYS /s,\lsa bonafide record of a

PH1 1) under my. supervision and
TIRUCHIRAPERILL 1y

project work done by (Reg.No:20E

guidance. ; //
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CLRTIITCATE
Thin i to centify that the projeet work entitled “*CRYSTAL GROWTH AND
CHARACTERIZATION OF ADIPIC DINYDRAZIDE WITH 5- NITRO

SALICYLALDEHRYDE" submiticd 1o THANTHAL PERIVAR GOVERNMENT ARTS
AND SCIENCE COLLEGE (Autonomous) affiliated 1o Bharathidasan University in partial
fulfillment for the award of degree of MASTER OF SCIENCE IN PHYSICS, is a bonafide
record of 4 project work done by Mr. K. MUGESHTKANNA (Reg. No. 20PPH 10), under

my supcrvision and guidance,

Signature of\the gulde

Dr.C.ARUNAGIRI, M Sc, M.kl 8 &4, D,
Assistont Professor )
PG and Rescarch Dopartment of Physicr
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Tiruchirappalli-620 023, Tamil fHude.
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Dr.T. UMA DEV],

Assitant Professor of Physics,

PG and Research Department of Physics,

Thanthai Periyar Government Arts & Science College
(Autonomous and Re-Accredited),
Tiruchirappalli-620 023,

CERTIFICATE

This is to certify that the project work entitled “CRYSTAL
GROWTH AND CHARACTERIZATION OF L-ALANINE
LITHIUM CHLORIDE” submitted to THANTHAI PERIYAR
GOVERNMENT ARTS&SCIENCE COLLEGE,
(Autonomous and Re Accredited). Affiliated to Bharathidasan
University, in partial fulfillment of the requirements for the award of
the degree of MASTER OF SCIENCE IN PHYSICS, is a bonafide

record of a project work done by P.MOHAN (Reg.No:20PPH09)
under my supervision and guidance.
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“

Dr. RSHANAJ BEGUM. M.SC,, M. Phil,, PGDCA,, Ph.D.,
Asslstant Professor of Physlcs,

PG and Research Department of Physics,

Thanthal Perlyar Government Arts and Science College,
Tiruchirappalli-620 023,

CERTIFICATE
This is to certify that the project work entitled “MOBILE PHONE DETETCTOR™
submitted to Thanthai Periyar Government Arts and Science College . affiliated to
Bharathidasan University, in partial fulfillment for the award of the degree of
MASTER OF SCIENCE IN PHYSICS is a bonafide record of a project work dope by
M.MOHAMED HUSSAIN (Reg.No:20PPH08) under my supervision and euidance.
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Dr. A. SAKTHIVELU M.Sc., M.Phil., Ph.D.,
Assistant Professor,

PG and Research Department of Physics,
Thanthai Periyar Government Arts & Science College

(Autonomous and Re-Accredited),

Tiruchirappalli-620 023.
CERTIFICATE

This is to certify that the project work entitled “SYNTHESIS,
PROCESSING AND CHARACTERIZATION OF
NANOCRYSTALLINE TITANIUM DIOXIDE” submitted to
THANTHAI PERIYAR "GOVERNMENT
ARTS&SCIENCE COLLEGE, (Autonomous and Re
Accredited). Affiliated to Bharathidasan University, in partial
fulfillment of the requirements for the award of the degree of
MASTER OF SCIENCE IN PHYSICS, is a bonafide record of a
project work done by M.M:{\ﬁ*ﬁlVANAN (RegN -20PPH07) under

AL 620028 )2

my supervision and guidafige. T
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e R S R T T

Dr. R. JOHN XAVIER, M.Sc., Ph.D.,

Assistant Professor

PG & Research Department of Physics

Thanthai Periyar Government Arts And Science College (Autonomous)
Tiruchirappalli-620 023

CERTIFICATE
This is to certify that the project work entitled ‘ANALYSIS OF

MOLECULAR STRUCTURE, VIBRATIONAL SPECTRA AND
NLOSTUDIES OF PENTA CHLORO NITROBENZENE® submitted to
Thanthai Periyar Government Arts And Science College (Autonomous)
affiliated to Bharathidasan university in partial fulfilment for the award of
degree of MASTER OF SCIENCE IN PHYSICS, is a bonafide record of a

project work done by Mr.S. MAHENDIRAN (Reg. No. 20PPH06), under my

supervision and guidance.
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CERTIFICATE

This is to certify that the project

work cntitled ‘GROWTH AND

CHARACTERISATION  OF ISOPHTHALIC DIHYDRAZIDE EITH

TRICHOLOROACETIC ACID ** submilted to Thanthai Periyar Government Arts

And Science College (Autonomous) affiliated
fulfillment for the award of degree of MAY

bonafide record of a project work done by

under my supervision uidance.

4d of the Department
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THANTHAI PERIYAR GOVERNMENT ARTS AND SCIENCE
COLLEGE (Autonomous)
(Govt. owned & Nationally Re - Aceredited by NAAC with ‘A’ grade)
AfTiliated 1o Bharathidasan University
Road, Khajamalai, Tiruchirappalli - 620 023, India.

Race courge

Phone: 0437 — 2420079(Off.)  Fax: 0431 - 2332010(0Off.)

pr. T. BALAKRISHNAN  M.Sc_ M.p
Head &Associate Professor of Physics

hil. B.Ed., Ph.D.,

CERTIFICATE

This is to certify that the project work entitled “PREPARATION,

STRUCTURAL, OPTICAL AND PHOTOLUMINESCECNS

PROPERTIES OF CuS THIN FILM”* submitted to THANTHAI PERIYAR

GOVERNMENT ARTS AND SCIENCE COLLEGE (Autonomous)
affiliated to Bharathidasan university in partial fulfilment for the award of
degree of MASTER OF SCIENCE IN PHYSICS, is a bonafide record of a
project work done by Mr. M. KAVIYARASAN (Reg. No. 20PPH04), under

my supervision and guidance.
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Examiner
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Prof. S. Lalitha. M. Sc., M. Phil. Ph. D, '
Associate Professor of Physics, ’
PG and Research Department of Physics.

Thanthai Perivar Government Arts and Sciemce Call ege

fActoecmons 208

Reaccredxted).Tlruchm-appth-GZO 023

CERTIFICATE
Ihis is to certify that the project work entfiled “VIBRATIONAL
SPECTROSCOPIC STUDY OF DIMETHYLISOPHTHALATE™
submitted to THANTHAI PERIYAR GOVERNMENT ARTS AND
SCIENCE COLLEGE, (Autonomous ané Re accredfied). 455 Femas =
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CERTIFICATE

This is to certify that the project work entitled ‘OZONE DEPLETION AND
CRISIS ANALYSIS IN GLOBAL LEVEL’ submitted to Thanthai Periyar Government
Arts And Science College (Autonomous) affiliated to Bharathidasan University in partial
fulfilment for the award of degree of MASTER OF SCIECE I PHYSICS, is a bonafide record

of a project work done by Mr BALASUBRAMANIAN K (Reg. No. 20PPH02), under my
supervision and guidance.
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Research supervisor

Dr. S. BALAMURUGAN, M.Sc., M.Phil,, Ph.D.,

ASSISTANT PROFESSOR,

PG AND DEPARTMENT OF BOTANY,

THANTHAI PERIYAR GOVERNMENT ARTS AND SCIENCE COLLEGE (A),

TIRUCHIRAPPALLI -620 023.

CERTIFICATE

This is to certify that the project work entitled “SURVEY & MEDICINAL
PLANTS IN THANTHAI PERIYAR GOVERNMENT ARTS & SCIENCE COLLEGE
CAMPUS, TIRUCHIRAPPALLI-23" submitted to the Department of Botany, THANTHAI
PERIYAR GOVERNMENT ARTS SCIENCE COLLEGE (AUTONOMOUS)
TIRUCHIRAPPALLI, in partial fulfilment of the recruitment for the award of MASTER
OF SCIENCE for the academic year 2020-2022 is a Bonafide record of original work done
by M.ARULMANTI under my guidance.
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Research Supervisor
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Rencmch supervisor
Dr, ICSENTHIHL KUMAR, M.Se M. Phil, Ph.D.,PGDCALPDE.,

HEAD AND ASSISTANT PROFESSOR, DEPARTMENT OF BIO
CHEMISTRY,

THANTHATIPERIYAR GOVERNMENT ARTS AND SCIENCE
COLLEGE(A), TIRUCHIRAPPALLI <620 023.

CERTIFICATE

This is to certify that the project work entitled “IN VITRO STUDY OF
ANTIUROLITHIATIC ACTIVITY IN RHIZOMES OF ZINGIBER
OFFICINALE ON STRUVITE CRYSTALS.” submitted to the Department
of Bio chemistry, THANTHAI PERIYAR GOVERNMENT ARTS AND
SCIENCE COLLEGE(A) TIRUCHIRAPPALLI. in partial fullfilment of the
requirements for the award of MASTER OF SCIENCE for the academic year
2020-2022 is a bonafide record of original work done by
A.RAJAESHWARAN under my guidance Research supervisor Signature of
head of the department.

w N
P78 o2
Rescarch supervisor Signature of head of the department

Dr ENTHILKUMAR, Head Of the Department,
Professor & Head Department of Biochemistry,
§ Biosimistry Thanthai Periyar Government Arts and
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‘ Assistant Professor

Dr. P. BHARATHI, M.Se., M.Phil., Ph.p

PG and Research p
¢part
Thanthai Periyq, Golx)-(, A“:Sm of Mathematics

Tiruchirappalli-629 73 And Science College (Autonomous)
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\iS is to certify that th :
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Head of the Department Or. P. BHARATHI, M.Sc. M PhipPn.o,,
PG Sflllcsearch Department of Mathematics PG & R;:e.a::_ ?::;::Jﬁm'mmmam
SIS Avaenms s 8 Coton InralBote ani 1 r
Wk o ot &S el Ans ang Sence Calegs (utanomaus)
~ Tiruchirappalli - 620 023 EXAMINERS; ! #2002,

N Gt

) A
“y| U2

ST

Dr. P. BHARATHI, M.Sc..M.Phil.Ph.0.,
Assistant Professor _
PG & Research Department of Mathematics
Thanthai Periyar Governmen!
Arts and Science College (Autonomous)
Tiruchirappalli-620 023. «
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Dr. B. GAYATHRI, M.Sc., UGC-NET, M.Phi
s IVLOC., -NET, Phil. !
Asssednia Difia il, Ph.D., P.G.D.C.A., M.CA.,

PG and Research Department of Mathematics

T!umth.ai Periyar Govt. Arts and Science College (Autonomous)
Tiruchirappalli-620 023

CERTIFICATE

This is to certify that the project work entitled “A STUDY ON K
BANHATTI INDEX OF GRAPHS” done under my guidance submitted to the
Thanthai Periyar Govt. Arts and Science college (Autonomous and Accredited),
Tiruchirappalli -23 affiliated to the BHARATHIDASAN UNIVERSITY in
partial fulfillment of the requirements for the award of the Degree of MASTER
OF SCIENCE IN MATHEMATICS is a bonafide record of the work done by

VALLI DEIVANAL § (Reg-No:20PMA41)
in the PG and Research Department of Mathematics, Thanthai Periyar Govt.

Arts and Science college (Autonomous and Accredited), Tiruchirappalli -23

during the period 2020-22.
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Dr. V. MALATHI, M.Sc., B.Ed., M.Phil., Ph.D.,
Assistant Professor,
PG and Research Department of Mathematics,

Thanthai Periyar Government Arts & Science College (Autonomous),
Tiruchirappalli-620 (023.

CERTIFICATE

This is to certify that the project work entitled “A STUDY ON LINEAR

DIOPHANTINE EQUATION” done under my guidance submitted to the

THANTHAI PERIYAR GOVERNMENT ARTS & SCIENCE COLLEGE

(Autonomous and Accredited), Trichy-23 affiliated to the BHARATHIDASAN

UNIVERSITY in partial fulfillment of the requirements for the award of the
Degree of MASTER OF SCIENCE IN MATHEMATICS is a bonafide record
of the work done by T.UMAMAHESHWARI(Reg.No:20PMA40) in the PG
and Research Department of Mathematics, Thanthai Periyar Govt. Arts Science
college (Autonomous and Accredited), Tiruchirappalli -23 during the period 2020-

2022.
Q

SNV A?jmg,»l,— \&%ﬂ:ﬂ/

S St e
A

Eewn stihe digerimend PG & RESEARCH DEPARTMIENT OF MATHEMATICS

Head of the,Depafgmﬁ~ THANTHAI PERIYAR GOVERNNIENT
PG & Research Department o

" ARTS & SCIENCE COLLEGE (AUTONOMOUS)
TIRUCHIRAPPALLI - 620 023,

T Peier Goveremnt At & Senca (oot
* Tiruchirappalli - §20 023

Signature of the EXAMINERS:

1, n-(,\w“'\b*/u; 2, ;)M[(/LL—/

Dr. P. THIRUNAVUKARASU,

M.Sc.,M.PnII..Ph.D..B.Ed..PGDCA..
Assistant Professor
PG & Research Department of Mathematics
Thanthai Periyar Government
Arts & Science College (Autonomous)
Tiruchirappalli-620 023. Tamilnadu, India
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Dr. P. THIRUNAVUKARASU, M.Sc., M. Phil.. Ph.D.. PGDCA., B.Ed.,

Assistant Professor.

PG & Rescarch Department of Mathematies,
Thanthai Perivar Government Arts & Science College (A),

Tiruchirappalli - 620 023,

CERTIFICATE

This is to certify that the Project work entitled "LIKELIHOOD RATIO

ORDERING AND SOME APPLICATIONS" done under my guidance

and submitted

to the THANTHAI PERTYAR GOVERNMENT ARTS & SCIENCE COLLEGE(A),
TRICHY-23 affiliated to the BHARATHIDASAN UNIVERSITY, TRICHY, in partial
fulfillment of the requirements for the award of the degree of MASTER OF SCIENCE
IN MATHEMATICS is a bonafide record of the work done by THANUPRIYA T

(Register No. : 20PMA39) in the PG and Research Department of Mathematics,

Thanthai Periyar Government Arts & Science College (A), Tiruchirappalli —

the period 2020-2022.
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; Dr.B.GAYATHRI, M.Sc.,UGC-NET,M.PhII.,Ph.l).,P.G.D.C.A»,M-C-A-’
| Associate Professor .

| PG and Research Department of Mathematics
. Thanthai Periyar Government Arts & Sci

; i ence College (Autonomous)
Tiruchirappalli-620 023

CERTIFICATE

This is to certify that the project work entitled “A STUDY ON
CENTROIDAL AND F-CENTROIDAL MEAN LABELING OF GRAPHS?”
done under my guidance submitted to the THANTHAI PERIYAR GOVERNMENT
ARTS & SCIENCE COLLEGE (Autonomous and Accredited), Trichy-23 affiliated
to the BHARATHIDASAN UNIVERSITY in partial fulfillment of the requirements

for the award of the Degree of MASTER OF SCIENCE IN MATHEMATICS is
a bonafide record of the work done by

SUDHARSANA.M (Reg.No:20PMA37)
in the PG and Research Department of Mathematics, Thanthai Periyar Government

Arts & Science college (Autonomous and Accredited), Tiruchirappalli -23 during
the period 2020-22.
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Dr. P. MARAGATHA MEENAKSHI, M,Sc., M.Phil., PBDCSA., NET., Ph.D.,
Associate Professor

PG and Rescarch Department of Mathematics

Thanthat Perfyar Government Ar(s and Sclence College [Autonomous)
Tiruchirappalli 620-023

CERTIFICATE

This is to certify the project work entitled "A Study on Multiscale Singularly Per-
turbed Linear System of First Order Ordinary Differential Equations” done under
my guidance and submitted to the Thanthai Periyar Government Arts and Science Col-
lege (Autonomous), affiliated to the BHARATHIDASAN UNIVERSITY in partial fulfilment
of the requirements for the award of the degree of MASTER OF SCIENCE IN MATHE-
MATICS is a bonafide record of the work done by SUBASHINI. S (Reg. No. 20PMA36)
in the PG and Research Department of Mathematics, Thanthai Periyar Government Arts

and Science College (Autonomous), Tiruchirappalli- 620 023 during the period 2020-

2022.
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Dr.K.PONNAMMAL,M.Sc.,M.Phil.,M.C.A.,Ph.D.,

Assistant Professor,

PG and Research Department of Mathematics,

Thanthai Periyar Government Arts and Science College (Autonomous),
Tiruchirappalli-620 023.

CERTIFICATE

This is to certify that the project work entitled“A STUDY ON
SURFACES IN THE LARGE” done under my guidance submitted to the
THANTHAI PERIYAR GOVERNMENT.ARTS AND SCIENCE COLLEGE
(Autonomous), Trichy-23 affiliated to the BHARATHIDASAN UNIVERSITY n
partial fulfillment of the requirements for the award of the Degree of MASTER
OF SCIENCE IN MATHEMATICS is a bonafide record of the work done by

G.SIVA RANJANI (Reg.No:20PMA3S)
in the PG and Research Department of Mathematics, Thanthai Periyar Government
Arts and Science college (Autonomous), Tiruchirappalli -23 during the period
2020-2022.
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Dr. M. MARAGATHAM ,M.Sc., M.Phil., B.Ed., Ph.D.,

Associate Professor,

PG and Research Department of Mathematics,

Thanthai Perivar Government Arts and Science College (Autonomous)
Tiruchirappalli-620 023

CERTIFICATE

This is to certify that the project work entitled “CENTERED
TRIANGULAR SOME LABELING OF SOME GRAPHS” done under my
guidance submitted to the THANTHAI PERIYAR GOVERNMENT ARTS
AND SCIENCE COLLEGE (Autonomous), Trichy-23 affiliated to the
BHARATHIDASAN UNIVERSITY in partial fulfillment of the requirements
for the award of the Degree of MASTER OF SCIENCE IN MATHEMATICS
is a bonafide record of the work done by

REVATHI S (Reg.No:20PMA34)
in the PG and Research Department of Mathematics, Thanthai Periyar Government
Arts and Science college (Autonomous), Tiruchirappalli -23 during the period
2020-2022
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Dr.(Mrs.) R.RAZIYA BEGAM, M.Sc,, M., Phil,, B.Ed., M.CA., Ph.D,,
Associate Professor,

PG and Research Department of Mathematics,

Thanthai Periyar Government Arts & Science College (Autonomous).

Tiruchirappalli- 620 023,

CERTIFICATE

This is to certify that the Project work entitled "MAXIMUM
DISTANCE BETWEEN MIDDLE PARTS IN GENERAL TREES" donc
under my guidance and submitted to the THANTHAI PERIYAR
GOVERNMENT ARTS & SCIENCE COLLEGE (AUTONOMOUS),
affiliated to the BHARATHIDASAN UNIVERSITY, TRICHY, in partial
fulfillment of the requirements for the award of the degree of MASTER OF
SCIENCE IN MATHEMATICS is a bonafide record of the work done by
T.PRAVEENA (Register No. : 20PMA33) in the PG and Research Department
of Mathematics, Thanthai Periyar Government Arts & Science College
(Autonomous), Tiruchirappalli — 23, during the period 2020-2022.
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VIVA-VOCE EXAMINATION

The Project Viva-Voce Lxamination ol the candidate

Ir. R. Anbarasan (Register No. 20PBO01) was held at the Dept of Botany,

hanthar Periyar Government Arts and  Science College (Autonomous),

richy — 620 023 on ... 02.=06-.2022. ...
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Dr. S. SETHURAMAN, M.Sc., M.Phil., Ph.D.,

Associate professor & Head,

PG and Research Department of Mathematics,

Thanthai Periyar Government Arts & Science College (Autonomous),
Tiruchirappalli- 620 023.

CERTIFICATE

This is to certify that the Project work entitled "A STUDY ON LAGUERRE
POLYNOMIAL " done under my guidance and submitted to the THANTHAI PERIYAR
GOVERNMENT ARTS & SCIENCE COLLEGE (AUTONOMOUS), TRICHY-23
affiliated to the BHARATHIDASAN UNIVERSITY - TRICHY In partial fulfillment of the
requirements for the award of the degree of MASTER OF SCIENCE IN MATHEMATICS
is a bonafide record of the work done by :

P. PONMANI (Register No. : 20PMA32)
in the PG and Research Department of Mathematics, Thanthai Periyar Government Arts &
Science College (Autonomous), Tiruchirappalli — 23 during the period 2020-2022
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Dr. (Mrs.) K. KASTURRI, M.Sc., M. Phil., SLST., Ph.D.,

Assistant Professor,
PG and Research Department of Mathematics,

Thanthai Periyar Government Arts & Science College (Autonomous),
Tiruchirappalli- 620 023.

CERTIFICATE

This is to certify that the Project work entitled "A STUDY ON FIBANOCCI AND
LUCAS SUMS BY MATRIX METHODS" done under my guidance and
submitted to the THANTHAT PERIYAR GOVERNMENT ARTS & SCIENCE
COLLEGE (AUTONOMOUS), TRICHY-23 affiliated to the
BHARATHIDASAN UNIVERSITY, TRICHY, in partial fulfillment of the
requirements for the award of the degree of MASTER OF SCIENCE IN
MATHEMATICS is a bonafide record of the work done by M.MARIAMMAL
(Register No: 20PMA31) in the PG and Research Department of Mathematics,
Thanthai Periyar Government Arts & Science College (Autonomous),

Tiruchirappalli — 23, during the period 2020-2022.
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pr.K.RADHA M.Sc¢,
Assosicate Professor
o ‘"‘: '};se?rd' Department of Mathematics

Thant .m en).ar Government Arts and Science Coll
Tiruchirappalli-620 023 ollege (A)

.M.Phil..B.Ed.,SELT.,Ph.D.,

CERTIFICATE

e S sl .
| is lf © certify that the project work entitled “A STUDY ON VERTEX MAGIC
AND EVEN VERTEX MAGIC TOTAL LABELING ”

done unde id ik
to the THANTHAI PERIYAR GOVERN cr my guidance submitted

_ MENT ARTS AND SCIENCE COLLEGE
(Autonomous and Accredlted), Trichy-23 affiliated to the BHARATHIDASAN UNIVERSITY

in partial fulfillment of the requirements for the award of the Degree of MASTER OF

SCIENCE IN MATHEMATICS is a bonafide record of the work done by KKKANIMALAR

(Reg.N0:20PMA29) in the PG and Research Department of Mathematics, Thanthai Periyar

Government Arts and Science college (Autonomous and Accredited), Tiruchirappalli -23 during
the period 2020-22.
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A STUDY ON FUNDAMENTAL EQUATIONS OF SURFACE
THEORY

A dissertation submitted to the

Thanthai Periyar Government Arts and Science College (Autonomous),
Tiruchirappalli,

Affiliated to Bharathidasan University, Tiruchirappalli
in partial fulfillment of the requirements for the award of the degree of

MASTER OF SCIENCE IN MATHEMATICS
Submitted by
K.GAYATHRI
(Register No. : 20PMA28)
Under the Guidance of
Dr. (Mrs.) K PONNAMMAL, M.Sc., M.Phil., M.C.A_, Ph.D,,
Assistant Professor of Mathematics,
PG and Research Department of Mathematics,
Thanthai Periyar Government Arts and Science (Autonomous),
Tiruchirappalli - 620 023.

PG AND RESEARCH DEPARTMENT OF MATHEMATICS
THANTHAI PERIYAR GOVERMENT ARTS AND SCIENCE COLLEGE
(AUTONOMOUS),
TIRUCHIRAPPALLI- 620 023.
MAY-2022
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Dr. M\. MARAGATHAM M .Sc,M.Phil.,Ph.D.,

Associate Professor
PG and Research Department of Mathematics

Thanthai Periyar Government Arts and science College (A)
Trichirappalli - 620 023

CERTIFICATE

This is to certify that the work entitled “MARKOVIAN DECISION
PROCESS” done under my guidance and submitted to the THANTHAI
PERIYAR GOVERNMENT ARTS AND SCIENCE COLLEGE (A),
affiliated to the BHARATHIDASAN UNIVERSITY in partial fulfillment of
the requirements for the award of the degree of MASTER OF SCIENCE IN
MATHEMATICS is a bonafide record of the work done by Ms. E.GANGA
(Reg No:20PMA27) in PG and Research Department of Mathematics,
THANTHAI PERIYAR ARTS AND SCIENCE COLLEGE(A),
Triruchirappalli - 620 023 during the period 2020-2022.
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Dr. V. MALATHI, M.Sc., B.Ed., M.Phil,Ph.D.,

Assistant Professor,

PG and Research Department of Mathematics,

Thanthai Periyar Government Arts & Science College (Autonomous),
Tiruchirappalli-620 023.

o CERTIFICATE
This is to certify that the project work entitled “A STUDY ON FUZZY

TREE AND FUZZY FOREST” done under my guidance submitted to the
THANTHAI PERIYAR GOVERNMENT ARTS & SCIENCE COLLEGE
(Autonomous and Accredited), Trichy-23 affiliated to the BHARATHIDASAN
UNIVERSITY in partial fulfilment of the requirements for the award of the Degree
of MASTER OF SCIENCE IN MATHEMATICS is a bonafide record of the
work done by
K.DHIVYA PRIYA (Reg.No:20PMA26)

in the PG and Research Department of Mathematics, Thanthai Periyar Government

Arts & Science college (Autonomous and Accredited), Tiruchirappalli -23 during

the period 2020-2022.
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Dr. A, THANTTHAMIL, M.Se.. M Phil, Ph D, B.Ed. PGDCA
Assistant Professor.

PG and Research Department of Mathematics,

Thanthan Perivar Government Arts & Science College (A).
Tiruchiappalli - 620 023

CERTIFICATE

This 1s o certify that the Project work entitled "A STUDY ON
TRIANGULATED GRAPH AND THE ELIMINATION PROCESS" done
under my guidance and submitted to the THANTHAI PERIYAR
GOVERNMENT ARTS & SCIENCE COLLEGE (A), TRICHY-23 affiliated
to the BHARATHIDASAN UNIVERSITY , TRICHY, in partial fulfillment of
the requirements for the award of the degree of MASTER OF SCIENCE IN
MATHEMATICS is a bonafide record of the work done by S.BHARATHI
(Register No: 20PMA25) in the PG and Research Department of Mathematics,
Thanthai Periyar Government Arts & Science College (A). Tiruchirappalli — 23,

during the period 2020-2022.
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Dr. W. LILLY
Assistant Professor,

MERLINE, M.Sc., M.Phit, B.Ed., PGDCA., Ph.D,,

PG and Research Department of Mathematics,

Thanthai Periyar Govern
Tiruchirappalli - 23,

ment Arts and Science College (Autonomous),

CERTIFICATE

This is to certify that the project work entitled “CLASSICAL ENCRYPTION
T &
ECHNIQUES” done under my guidance and submitted to the Thanthai

Periyar Government Arts and Science College (Autonomous), Trichy-23
affiliated to the BHARATHIDASAN UNIVERSITY in partial fulfilment of the
requirements for the award of the degree of MASTER OF SCIENCE IN
MATHEMATICS is a bonafide record of the work done by ANITHA.S (Reg.
No. 20PMA24 ) in the PG and Research Department of Mathematics, Thanthai

Periyar Government Arts and Science College (Autonomous), Tiruchirappalli-23

during the period 2020-2022.
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Associate Professor

PG and Research Department of Mathematics
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This is to certify the project work entitled "A Study on Partially Singularly Per-
turbed Linear System of First Order Ordinary Differential Equations” done under
my guidance and submitted to the Thanthai Periyar Government Arts and Science Col-
lege (Autonomous), affiliated to the BHARATHIDASAN UNIVERSITY in partial fulfilment
of the requirements for the award of the degree of MASTER OF SCIENCE IN MATHE-
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Dr. W. LILLY MER]I, INE, M.Se., M.I
Assistant Professor,
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FUZZY MATRIX” done under my guidance and submitted to the Thanthai
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affiliated to the BHARATHIDASAN UNIVERSITY in partial fulfilment of the
requirements for the award of the degree of MASTER OF SCIENCE IN
MATHEMATICS is a bonafide rccord of the work done by VISHNU GOPAL.N
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Assistant Professor,
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EQUATION” done under my guidance submitted to the THANTHAI
PERIYAR GOVERNMENT ARTS & SCIENCE COLLEGE (Autonomous
and Accredited), Trichy-23 affiliated to the BHARATHIDASAN
UNIVERSITY in partial fulfillment of the requirements for the award of the
Degree of MASTER OF SCIENCE IN MATHEMATICS is 2 bonafide
record of the work done by G.VINOTHKUMAR (Reg. No. 20PMA20) in the
PG and Research Department of Mathematics, Thanthai Periyar Government
Arts & Science college (Autonomous and Accredited), Tiruchirappalli -23
during the period 2020-2022.

@%;\w

/3 "‘f‘l”‘”ﬁ/m’ s f the Guid

i ignature of the Guide

Signature of the : SASSISTANT PROFESSOR

Head of the departmen PG & RESEARCH DEPARTMENT OF MATHEMATICS
Head of the Department THANTHAI PERIYAR GOUERNMENT

PG & Research Department of Mathematics ARTS & SCIENCE COLLEGE (AUTONOMOUS)

TS "IRUCHIRAPPALLI - 620 023,

Traesirappalli - 620 023

Signature of the Examiners

L G\w”"\/“’}/w1 2, /W’lf/f/bu

. P. THIRU NAVUKARASU,
3 M.Sc..M,PhIL,Ph.D..B.Ed..PGDCA-.
Assistant Professor
PG & Research Department of Mathematics
Thanthai Periyar Government
Ants & Science College (Autonomous)
Tiruchirappalli-620 023. Temiinadu, India

SignatureNot—Veﬂzl}g

Digitally <odcanned with

N)
Signed by: P S VIJAYALAKSHMI /
Reason: NAAC
Location: TAMILNADU, INDIA D
Date: 04-Aug-2023 12:23:53




Dl". S. SETHURAMAN, M.Sc., M-Phi]., Ph_D‘,

Head & Associate Professor,
PG and Research Department of Mathematics

Thanthai Periyar Government Art &Science Colle

i e (Aut
Tiruchirappalli- 620 023, ge (Autonomous ),

CERTIFICATE

ggiﬁ%ﬁf&? that the Project work entitled "A STUDY ON HERMITE
PERIYAR Govt)mdp;z my guidance and submitted to the THANTHAI
(AUTONOMOUS) TRICHYT23 ARTS & SCIENCE COLLEGE
UNIVERSITY - TRICHY 1) o hiated to the BHARATHIDASAN

n partial fulfillment of the requirements for the award

i of the degree of MASTER OF SCIENCE IN MATHEMATICS is a bonafide

rec;m;;i i th‘; work done by S.VIGNESH (Register No. : 20PMA19) in the PG
;n' esearch Department of Mathematics, Thanthai Periyar Goverment Arts &
cience College (Autonomous), Tiruchirappalli - 23 during the period 2020-2022.

\ k_/ ]/—
N %0/05'1’ Mﬂf’ a
Signature of the Silfn ture of Guide
€a

d of the Department
VHe;}d ;)f the department ..PG&Research Depaitmegt of Miltlhemaﬁcs
- ead of the Department. Thuki R Cornnt At e Clge et
st g T
i Rt Arls Signat f i '
= Tiruchirappalli - 620 023 3 - l;:e S o
L. (‘Z_Ae:\"/fw

FL/cB/LL

(¥ Scanned with OKEN Scanner
Signature Not Verified
Digitally Signed /"
Signed by: P S VIJAYALAKSHMI,
Reason: NAAC

Location: TAMILNADU, INDIA D
Date: 04-Aug-2023 12:23:53




Dr. P. MARAGATHA MEENAKSHI, M.Sc., M.Phil., PBDCSA., NET., Ph.D.,
Associate Professor

PG and Research Department of Mathematics

Thanthai Periyar Government Arls and Sclence College (Autonomous)
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This is to certify the project work entitled "A Study on Singularly Perturbed Linear
System of First Order Ordinary Differential Equations” done under my guldance and
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Dr. K. RADHA, M.Sc., M.Phil.,B.Ed., SLET.,Ph.D.,

Associate Professor,
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This is to certify that the project work entitled “A STUDY ON POWER
3 MEAN GRAPHS” done under my guidance submitted to the THANTHAI
PERIYAR GOVERMENT ARTS AND SCIENCE COLLEGE (Autonomous
and Accredited), Trichy-23 affiliated to the BHARATHIDASAN UNIVERSITY
in partial fulfilment of the requirements for the award of the Degree of MASTER
OF SCIENCE IN MATHEMATICS is a bonafide record of the work done by
SRIDHAR.A (Reg.No:20PMA16)
in the PG and Research Department of Mathematics, Thanthai Periyar
Government Arts and Science College (Autonomous and Accredited).
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This is to certify that the Project work entitled "A STUDY ON LEGENDRE
POLYNOMIAL " done under my guidance and submitted to the THANTHAI
PERIYAR ~ GOVERNMENT ARTS & SCIENCE COLLEGE
(AUTONOMOUS),TRICHY-23  affiliated to the BHARATHIDASAN
UNIVERSITY - TRICHY In partial fulfillment of the requirements for the
award of the degree of MASTER OF SCIENCE IN MATHEMATICS is a
bonafide record of the work done by S.SELVARAJ (Register No. : 20PMAIS)
in the PG and Research Department of Mathematics, Thanthai Periyar
Government Arts & Science College (Autonomous), Tiruchirappalli - 23 during

the period 2020-2022.
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This is to certify that the Project work entitled "A STUDY ON ITERATIVE
METHODS FOR FIXED POINTS " done under my guidance and submitted to
the THANTHAI PERIYAR GOVERNMENT ARTS & SCIENCE COLLEGE
(AUTONOMOUS), TRICHY-23 affiliated to the BHARATHIDASAN
UNIVERSITY, TRICHY, in partial fulfillment of the requirements for the award
of the degree of MASTER OF SCIENCE IN MATHEMATICS is a bonafide
record of the work done by R. PRASANTH (Register No: 20PMA14) in the
PG and Research Department of Mathematics, Thanthai Periyar Government Arts
& Science College (Autonomous), Tiruchirappalli — 23, during the period 2020-
2022.
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Assistant Professor,

PG and Rescarch Department of Mathematics,
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CERTIFICATE

This is to certify that the Project work entitled "A STUDY ON LINEAR
ALGEBRA WITH APPLICATION" done under my guidance and submitted to the
THANTHAI PERIYAR GOVERNMENT ARTS & SCIENCE COLLEGE
(AUTONOMOUS), TRICHY-23 affiliated to the BHARATHIDASAN
UNIVERSITY, TRICHY, in partial fulfillment of the requirements for the award of
the degree of MASTER OF SCIENCE IN MATHEMATICS is a bonafide record of
the work done by G. MUNISHWARAN (Register No. : 20PMA13) in the PG and
Research Department of Mathematics, Thanthai Perivar Government Arts & Science
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This is to certify that the dissertation entitled “NEMATICIDAL ACTIVITY OF
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UNIVERSITY, TRICHY, in partial fulfillment of the requirements for the award
of the degree of MASTER OF SCIENCE IN MATHEMATICS is a bonafide
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This is to certify that the project work entitled “APPLICATION OF
FUZZY MATRIX IN REAL LIFE PROBLEMS” done under my guidance
and subwiitted to the Thanthai Periyar Government Arts And Science
College (Autonomous), Trichy-23 affiliated to the  BHARATHIDASAN
UNIVERSITY in partial fulfilment of the requirements for the award of the degree
of MASTER OF SCIENCE IN MATHEMATICS is a bonafide record of the
work done by MARTIN ROSARIO. J (Reg. No. 20PMAI1 ) in the PG and
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