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ABSTRACT

This study i ntroduced a newandlarger class of contraction mappi ngs and deter ni ned
conditions for existence and uni queness of fixed points for the class of contraction
mappi ngsintroduced Thisis witha viewto establishi ngthe conditions forthe existence
and uni queness of the fixed poi ntsfor a cl ass of As—contracti onsin G-metric space and
the nethod of their approxi mati on

A contractive condition was defined Sone of existing ones in G-metric space was
generalized Aniterative sequence was generated by t he use of the defined contracti ons.
The required conditions for the sequence to be Cauchy and convergent were obtai ned
and weak conpati hility conditions were used in places where nore than one operator
were consi dered to approxi mate the comnon fixed poai nts.

The Ao—contracti ons was foundto be nore general than ®-contractions andl arger than
the A contractions. Since generalized netric space was w der thanthe nmetric space, the
correspondi ng resuts obtai ned extended those of the netric space

This study concl uded that the existence of fixed points for this class of mappi ngs was
possiH e if the generalized netricspace was sy mnetric Hxed poi nts exi sted and uni que

for each of the contraction mappi ngs.
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CHAPTER ONE

INTRODUCTI ON

11 General Background

The fixed point theory is one of the nost powerfu tods of nodern mathematics It
conprises the study of anal ysis topol ogy and geonetry It has been devel oped t hrough
different spaces rangi ngfromt opal ogical space set theory andfuzzytopol ogica space The
presence or absence of fixed point is anintrinsic property of a function However, nmany
necessary and suffid ent conditions for the existence of such pointsinvol ve a mixture of
al gebraic and topadl ogical properties of the mappi ngs andits donmin

A pointis often calledfixed point whenit re mai nsinvariant i rrespective of the type of
transf or mati onit undergoes. Let Xbe a none mpty set andl et T be a self- map of X Then any
point x € Xsuchthat Tk = xis cadled afixed point o TinX
Poi ncare (1886) was the first to workinthis popuarfidd Thenfdlowed by Brouwerin
1912 who proved fixed poi nt theore mf or the sd uti on of the equation fx =x Fxed point
theore ns for asquare, a sphere andtheir n—di me nsi onal counterparts were also proved by
Brouwer. The basic contracti on mappi ngs which was consi dered as fundanental princige
infid d of functi onal anal ysis cane into existence through Banach (1922). He proved that
the contraction mappi ngsinconpl ete netric space posesses a un que fixed poi nt.
Banach contracti on princi g e has been extensivel y used t o study t he existence of sal uti on
for nonli near equations and to prove the convergence of algorithns in Conputational
Mat he matics These applications make fixed point theory significant. Therefore sone

mat he maticdans have been propelled to contribute enor nously in the field through
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generalization nodification and extensi on of the basic contracti on mappi ngs, find ngthe
fixed poi nt(s) of self- mappi ngs and nonself- mappi ngs defi ned on several anbient spaces,
satisfyinga variety of conditions. As aresult, several fixed poi nt theore ns were devel oped
Sone of thesetheore nms provi de a constructi ve method f or fi ndi ng fixed poi nts. They also
provi de i nf or mati on on the convergence rate al ong with error esti mates Commonly, the
iterati ve procedures serve as constructi ve methods i nfixed poi nt theory Itisfurther nore
of crucial i mportance to have both a priori and a posteriori esti nates of such net hods.

Fi xed poi nt theoryis aninterd sc gdinarytopic whichcan be applied invarious discidines
of mathe matics and mathe matical sciences such as econonics, optini zation theory and
approxi nmati ontheory.

Wththe discovery of conputer and devel opment of ne wsoft wares for fast conputing a
new di nension has been given to the fixed point theory It has becone the subject of
sciertific research both in deter nnation of econonic decision as well as fuzzy and
stochastic circunstances. The introduction of JungcKs fixed point theorem on
comnutative nmappings, its rel axationto weak commutativity by Sessa together withthe
comng up of sone latest iterative processes (such as Jungck-Ishikawa iteration S-T
iterati on etc) which makes the convergence of fixed poi nt approximation process easily

achievabl e a newturn has taken gdaceinthe fiel d o study uptill today.

12 General Types of Mappings in Fxed Point Theory

121 Contraction Mapping Princip e

Let (Xd) be a netricspace A map T: X = X is a contraction mapping or a contractionif

there exists a constant ¢ €[( 1), such that

d(Tx Ty) <cd(xy) (11

fordl xy €X
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