\
3\
%

\

1|2
il
v

(Y] U d
51ﬂﬁ1uaﬂﬂﬂﬂﬂﬁﬂ~lyim

A9 :
“FIXED POINT THEOREMS IN BANACH SPACES AND BANACH

ALGEBRAS”

Tag faNI10158 AT.TUNIY BITUWIH

HasAe

14 §911AN 2553



Tyey11aui BRG50800016

swaddenivanysal

TA3aMs :
“FIXED POINT THEOREMS IN BANACH SPACES AND BANACH

ALGEBRAS”

U
AMZH IV

4 a a 4 a (% 1

I. .97, AUNIY TITUNIY MAIVIAUAATAT NWW?VIﬂWﬁfJLG]dﬁNGl“ViiJ
d A 4 a a 4 a v A 1

2. UYITNIA Y\IUTJHDQ?T NMAIVIAUAFATAT 3J14TJ‘V]EJTE‘IEJLGKEJ\161W3J
Y] Jd a a a 4 a v A 1

3. mqm’s’nquum aumﬁ’au NAIVIAUAFTAT NWW’J‘I/]fJTafJLG]ffJ\ﬂ‘HN

Y a =) 4 a v A 1
4. UNAMINDENT  YATAT NMAIVIAUAFAITANT 3J1’iTJ‘V]EﬂEIEJLG]fENGl°I’i§J

atiuayu TagdninauneInuaiUayuNITIY

< g Ao 1o o 3
enuauluneauibiluvesdise an. lisuiludeuriudieauesli)



i
ACKNOWLEDGEMENT

nnmsmiuayuuesdinUneIUAIaYUMIINe (@) ApuItenadamans

] A a Jd a = A [ ] 9 9 =R o Yy a 4
Tagmwizedganaaamansuigns  Navdilvgezvesiumszdi ity sldndemans
Y] =Y o 9 9 = oA (K a 4 o a o [
uazinadiamans lulszmelng  ArvinldReainfedvanuagiamansuazinagiamansseau

Rt Yo A 1 Aaw = =3 I oA A I 1A A
Tan  fwiuladanenguidenmguiyaase Wunquilaigaludszmelng wazidlunguideni

@ a Ao & o =~ 1% ad v
ansavamstszaInms@maaduilszdmnil) HazInszUINFIANTUR I HANUN

= == a 1 Yo @ 2 o Y a 1 1 A I
“ﬂqﬂ@]i}ﬂ@]iﬂ” t’fﬂﬂ“]ﬂﬂiuﬂquﬂﬂiu ATUNMTAUUTYUIN TNI m‘ﬂﬂwwawmmammmuwﬂu

Q

A v d Yo Yo .
Nlszantaeralan wansvateau a5 uilu referee 1¥AUMa1e ) journal

4
1 ' =2 1

Y
) [ ] 1 Aav Yy 9 v Aav Y a
dmsumsmivayuues @n eelasamsatell  ldadainidesuaigaliauInduedie

Q Q

9 1
Y Y K Y v A

< = [ [ o 1 1 {
ummmﬁamqmmmmmz”l?finmiﬁuuaugumﬂ an7 G]’E'Jll‘]J ’ﬁ’J"LJNaQ'IUﬁllﬂﬁiNeUuﬁﬂﬂﬂaﬂ\iﬂU'ﬂ
QA < o FY Y A v A [ = 1 ~ = A o =
Lﬁu@ﬁluiﬂﬁﬁﬂﬁ LlﬁxfﬂﬁﬁWNWT]Whlﬂsl,ﬂaLﬂEJ\‘]ﬂUﬂﬂ1ﬂW’N UAZUUNFIUNUDNVUDINNUUTUD A

I 1 1 = 3 :
mamauqmgﬂuamqqma an1 ﬂﬂﬂﬁ\‘lﬁﬁ\?

[

9a
AMZAINY
MAIFAAAFANS
AuzANIIaas

PUINB s 14



iii

%4 )
UNnaee
av dy Y9y = =2 o [ 1 a A 1 ' a a a
et lddununguiaeiedmsunmsdusufeazmsdaiatemuulsgiiuesn uag
b~ = { i e Y 4 v o O}W 1 y
Yspiivnn wanwineniunutou v (DL) wag auauiia (D) gnih lddszgnanumsdad
£ va =2 1 o v A a Yy 2
WAINHA1wIY  AuaNiAgen3Ian o dimsuiisadauinn laduwumelugduuuuinyia
H H 4
anaduilymuazdomamsiiiaulaldgnimizd Adredmsudiauly uennnil daldvneaue
Y i1
ngRUNMIgNuUUgutaznuUd e IMA (3An39) dmsuilyniai

=

Amdn: 9aas9 Uspiunune isedauiun Msgeiuuugon MIgiuuUy

q

ABSTRACT

Fixed points theorems for single- and multi-valued mappings are obtained for metric and Banach
spaces. Results in connection with the (DL)-condition and Property (D) are applied to more mappings.
Fixed point properties for Banach algebras are obtained under various conditions. We analyze and leave
some open problems and conjectures for further study to interested people. Moreover, we also derive
some weak and strong convergence theorems for finding solutions (i.e., fixed points) to various kinds of

problems.

Keywords: fixed points, Banach spaces, Banach algebras, weak convergence, strong convergence
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EXECUTIVE SUMMARY

1.  Project Title
FIXED POINT THEORY OF BANACH SPACES AND BANACH ALGEBRAS

2. Proposer's name, organization and telephone/fax numbers
2.1 Sompong Dhompongsa mﬂﬁquﬁ FITUNIR

Professor, Ph.D., Principal Investigator MAIMIABIAFIaANS

Department of Mathematics UYIINeaFeq vl

Chiang Mai University 2.15891130 50200

Chiang Mai, 50200 Thailand Insaneg (053) 94-3327 ae 25

Tel. (053) 94-3327 ext. 25 Tnsa1s (053) 892-280
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Chiangmai University
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Student, Co-investigator
Department of mathematics
Chiangmai University
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Tel. (053) 94-3327 Tnsens (053)892-280

Fax.(053)892-280
e-mail : g490531009@cm.edu

2.4 Taksaporn Butsan

Student, Co-investigator UNANMNNYNT YATaNs
Department of mathematics MAITIANAMaNs
Chiangmai University PHMINIdeFea 11l
Chiang Mai, 50200 Thailand 2.1389 11 50200

Tel. (053) 94-3327 Tngdwi (053) 94-3327
Fax.(053)892-280 Tn3en3 (053)892-280

e-mail : g490531008@cm.edu

3. Research Field
FUNCTIONAL ANALYSIS AND TOPOLOGY

4. Problem statement and importance

The fixed point property (FPP) has been studied since J.Brouwer and S.Banach leading
to several celebrated theorems such as Brouwer's Fixed Point Theorem and the principle of
Banach's Contraction Mapping. The theory of fixed point property is one of the most important
subject in pure and applied Mathematics. It contributes to a variety of applications in many
fields of mathematics such as the theory of operators, control theory, approximation theory, and
theory of equations. Using geometric property to study FPP has been developed since W. A.
Kirk who proved in 1965 that a Banach space with a normal structure has weakly fixed point
property .

The fixed point property is still proven to be the most important research problem in
Mathematics and is continuing to be of interest to mathematicians worldwide. The study of
nonexpansive mappings has been substantially motivated by the study of monotone and
accretive operators, two classes of operators which arise naturally in the theory of differential

equations. As an example, Kato (1967) has obtained the following basic result : For a Banach



space X, a subset D of X, and a map T:D ---->X, then T is accretive if and only if for each X yelC
and 4>0, Ox—yU<OX=y+A(TXx=Ty). Thus a mapping T:D ---- > X is accretive if and

_ _ -1
only if the mapping J, =(1-4T) (

called the resolvent of T) is nonexpansive on its domain.

Other examples showing that the notion of nonexpansive mappings and their sets of
fixed points play a crucial role in optimization theory (see [2, 22, 27, 29, 32, 33, 36, 37, 40]). In
these studies, some forms of convergence theorems for nonexpansive mappings are
considered.

The study of nonexpansive mappings and their fixed points could be extended to
Banach Algebras. In their papers [27], they investigate when various Banach spaces
associated to a locally compact group have the fixed point property for nonexpansive
mappings or normal structure.

In view of the importance of this subject, the Principal Investigator (Pl) and his group
intend to continue their work on the mathematics itself, rather than on its applications. One part
of the project then aims at establishing new concepts and results for fixed point theory in
Banach spaces. Two of the main tools, among others, that the Pl plans to employ and develop
further are “ the Dominguez — Lorenzo condition” proposed by Dhompongsa and others [8],
and “Property (D)” proposed by Dhompongsa and others [6]. For the second part, the project
will concentrate on the fixed point property of Banach algebras, especially, C*- algebras.

This project will be undertaken for three years in collaboration with the PI's colleague
and his students at Chiang Mai University. The Pl has created a group of students working on
Geometric Property, in particular, on the Fixed Point Property in Banach spaces and metric
spaces. The impact of this project will not only contribute to advance the knowledge of the
mathematical society itself, but will also strengthen the research group, especially students as

its members, in Thailand.

5. Objective of Research

5.1 To investigate the significance the Dominguez — Lorenzo condition and Property

(D). (See [8, 6]).



5.2 To strengthen the Dominguez — Lorenzo condition and Property (D) so that they can
be applied to more mappings, especially, to nonself multivalued mappings.
5.3 To establish fixed point theorems in Banach algebras (See [26, 25, 17,34]).
6. Plan of Research
6.1 Collecting known results concerning the FPP and related concepts in Banach
spaces and Banach algebras.
6.2 Preparing specific problem for research topics.
6.3 Solving problems.
6.4 Writing papers.
Plan for each 6 month period :
- June 1, 2008 — November 30, 2008: Writing a paper on “ On properties that imply the
Dominguez — Lorenzo condition”.
- December 1, 2008 - May 31, 2009: Writing papers on “On property (D) and its
generalization”.
- June 1, 2009 - November 30, 2009: Writing papers.
- December 1, 2009 - May 31, 2009: Writing papers.
-June 1, 2010 - November 30, 2010: Writing a paper on “ Fixed point theorems in
Banach spaces and Banach algebras”.
- December 1, 2009 - May 31, 2010: Writing a paper on “Geometric properties in

Banach spaces and Banach algebras”.

7. Methodology of Research
7.1 Apply the Dominguez — Lorenzo condition to new spaces.
7.2 Apply Property (D) to new spaces and to new mappings.
7.3 Apply a new tool, namely, the nonstandard analysis technique to the fixed point
property in Banach spaces.
7.4 Modify standard methods or invent new ones in proving the existence of fixed points.

7.5 Study geometric properties of some Banach algebras.



8. Expected output
The Pl expects to publish papers in strong international journals chosen from:
1 Tentative Titles: On properties that imply the Dominguez — Lorenzo condition.

J. Math. Anal. Appl. (IF 1.225)

2 Tentative Titles: On Property (D) and its generalization.

J. Math. Anal. Appl. (IF 1.225)

3. Tentative Title: Fixed point property in (some) C*-algebras .
J. Functional Analysis (IF 0.879)
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