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OF CERTAIMN NCHLINEAR DIFFERENTIAL SQUATIONE A

thesls submited to THE UNIVERSITY OF SCIENCE AND TECHNOLOGY, MEGHALAYA for the
Degrae of Dactor af Philosophy

under Schoal ofApplied Sclencee By
Joseph Mathew, M:Sc (Maths)
Enrclimant No: PHD133 088

Uritversity of Science and Technalogy, Meghalaya Techna Cliy, Kiing Reoad, Sth Mile, Earidua, Rl
Enol Meghalaya-723101. Indla August 2016

COMPUTER CENTRE RORTHEASTERMHILL UNNERSITY, PERMAMENT CAMPUS SHILLCHMGE-
TEE022, IMDLA D Tapas Eumar Sinha{Retned) K.2c. [Phy) BEHU, MS [Phy) Cindnnall ESA M=
{Bdo. Piy) Cincinnatl US4, Ph.0. HNEHU CERTIFICATE It Is cenffied that the reseanch waork
pragented In this thesks entitled “S0OLMTON SCLUTION
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OF CERTAIN NOMLINEAR DIFFERENTIAL EQUATIONS 5ubmliEd by Mr. Joseph Mathew 1o
Department of Mathematics, University of Sc. and Technalogy (USTM) for the @ward of the degree
oFDOCTOR OF PHILOSORHY™

Iz abana fige recond of the resaanch wark camizd out tl]- nim unider my EIJFEWEII:IH and E'JHEHE-E.
Trils nageanzn work Is |:|r|5||naj and has nct besn submitizd EETIH'ETIH'EI'I!.' legI'EE af thie I:ITEF]-"EIHEF
university. This thesls ks fit bo ba considerad for the award of degree of Doctar of philosaphy.

Dr Tapas Kumar Sinha Co-Gulde Associate Prafessar (Retired] Computer Cantre, North E3stem HIl
UnivarsEy Shllcng. Indla Unkearsiy of Science and Technalogy, Meghalaya Decaration by the
Candidate This ks 1o cartily that the thesls tlied *SOLITON SOLUTION OF CERTAIN NONLINEAR
DIFFERENTIAL EQUATIONS “submitted by Mr. Joseph Mathew, Enroiment Mo. PHD13BE5 under
e superviskan af the Guides Dr.S.M. Bujarbaruan, HOD Mathematics, Univers®y of Sc. and
Technology(USTM) and Dr.Tapas Kumar SInha, AEscaiate Professar, Depariment of Comparter,
NEHL, Shillong and for award af Doctor of Philosophy Degrea of the Unhvershy camied out during
the perlod of 2013 ta 2016 embodies my orginal work

0: L.Malinidev]_Thesls.pdf 80%

and has nat farmed the basls for e award of any degres, diploma, assoclate ship, feliowship
tities In this or any ather Unlversity ar ofher slmiiEr Ingtlution of higher leaming.
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Enroimernt Mo PHD138835
or.&.M. Bujarbaruzh Gulde HOD Mathematics, USTW Cate:

ACKNOWLEDGEMENTS VWi deep sense of gratiude | wish to express my sIncera hanks o my
Gulges Dr.S.M. BularbanahHOD Mathematics {USTM) and Dr.Tapas Kumar Sinha (NEHU) far thelr

2

Vi



(URKUOMND Thesis_J_BMathew_C11AS_LISTH_FPHDO1SH085 dos (D2 1256540)

Irvaluable help and excelentguidancs I writing this thasis. Thair constructive crticlsm, valuabile
commentsand constant sncolragement ks same of T8 memaneshs be chenshed fothe whole 19
Thilsresearchwaudnothavebeenposelleaithicuttnelr suppart. | hope This |5 not the end but Just the
peginning of 3 Ifelong pamnership.

1 am wery much grabefd o University of Sclence and Technalogy, (JSTR), Meghalaya. the
Chamceliar, Vice-Chancellor | Pro-vice-chamosliar, R.Eglﬁh?. Zomtroller of Examiina®an ard sl othars
far giving me necsssany faclities (ncluding Compuisr 130} Trom Hme 5 me whike pursuing my
research waork. USTh FEs gheen me & wanderiul chance 1o, work hard, think and use my
pofemiEainies for producing some papers In Mathematics with my Supervisars. My SIncere thanks o
all the adminlstratve, tﬂamhg ard I'l:ll'1E33|1|l19 stafTs of USTR wihea hiad hEpBﬂ me sameEway ar
athar directly ar Indirecily durnng e 35t 3 years of my Ph won. Al of tham | found Tiendly,
dedizated hard wardng and very hedplul. | saiute 1o all of them.

| thank all the fEculty members of e Schoeol of Applied Sclences of LSTHM Tor ghving me necessany
faciiflies and guikdance frem Hme o ime while pursuing my reEEanch work especially during the
caurse wark Hme. | am alsa grateful ta mmy. wellwlshers ard other PRD Schalars of LISTR Tor thelr
suﬁpnrt and far bedng my canstant source of Inspiration. | am ﬂmﬂ!rultn:- Compuier Cemntre NEHU

and all ;e directors 3rd the s13%7s for allowing me ba waork In thelr departm for the 135t 8-10 years.
| thank kir. FarthaPratim Sr Sys Analyst In 3 special way for the heip, Support and encouragement
ne has ghven to me whensever | visil Compuler Centre HEHU. | thank Mridano] Humar , Sclentst-D
(2], INFLIBMET Centre, Gandhinagar, inbar Unlverstty Cemtre of Unikarsify Grams Commission,
Infachy Sandhinagar - 382007, Sujarat, far giving me Informabion about theAnt-plaglansm CertiNcate
for the thesis. | thank Dr F.R. Sumer Depully Libraran Morth Eastem HEll University Tor helping me o
get Ant-PEglansm Certifcate from MESU cantral Librany, Shillong using Urkurd, softwane adopted
by UEC In Unhversiizs In Indla. | @lso thank my Colizagues D (Brs) 1 Dewl fretred), O Sanjeews
=urnar Singh and Mroelbarangkangslang of Mathematics depariment of Unkan Christian Collsge
for thelr constant help, encouragements and support. | akso thank kr. 5. Chanda, Associate
Professar In Mathematcs, of Shillong Polviechnic for his encouragement during my PhD wors. |
thank Or. 5.R Lynd=m, Principal Union Christian College Sarspanl, who has mofvaled me o
reglsber far PRD waorks, for paper pubblicaions and allowing me o use DET Compuler labs and
Irtermat taciimas of Unlcn Christan College day and rikght for my resssnch warks. | thank the famity
members of Or. Tapas Kumar Sinna Tor welcoming. allkowing to Elag:'flrr:l work In their house durng
my winter halildays and other holidays. | @ thanklul 1o God Admighty. my Tamily and sonmy Parents
who ghes me iz and strength to wark In all even and odd condiions. (Joseph Mathew)

Praface This thesls presants our Work In e arga of Monlinear Dynamics. KMoninear Dynamics
represents an mporant area of prasent day reseanch. The Beid galmed prominence amar the
discoverny of the Scllton by John Scott Russall in 1852, twas only In the 1570°s the Nledd waEs rewlwed
oy the wark of Momman J. Zabusky an Ameancan physiclst and Martin Cavid Knuskal, an American
Mathematclan and physicist who stumed and discovered the SolHons Inthe Konsveg-de vrkes

{ B eguabion. This was followed by the celebratsd work of
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Rl Jo Ablowiiz, D. J. Eaup, A C. Mewsll and H. Ssgur, {
AFME) who ERowed that nomnlinear differendial equaticns can be leoked upon as coupled linear
equations whikch describe Bs spatial and temporal evolution. Thereafier a hast of applled papers In
fhe area began o appear. Foremast among hem wene the works of 5. .4 Malomed, yur 5. Kivshar
and HdetsuguEakaguchl. Since then Solkons have besn found In numerous fiekds from elementany
particies o fuld dynamics. The general areas cowsrad n the chaphers In the thesks are:

3} Sodution of Monlinear Ciferenilal Equations
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