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Executive Summary

anadauasfinnaslyn
(Introduction to the research problem and its significance)

Various nonlinear problems arising in several branches of mathematics
besides other some quantitative sciences, such as, economics, biology, physics,
engineering, can be transform to fixed point problem for single valued mapping
and multi-valued operator defined on subset of a metric space. Among them,
optimization problems, differential equation problems, integral equation
problems, variational problems, equilibrium problems, problems in game theory,
problems in control theory have been attracted attention of researchers. The
renowned Banach’s contraction principle of Banach [6] is a very crucial and
popular tool for solving the fixed point problems in the setting of single valued
mapping. On the other hand, a study of fixed point for a mult-ivalued (set-
valued) operators was originally initiated by von Neumann [43]. in the study of
game theory. The development of geometric fixed point theory for multi-valued
operator was initiated with the work of Nadler [35] in 1969. He combined the
ideas of multi-valued operator and Lipschitz operator and used the concept of
Hausdorff metric to establish the multi-valued operator principle, usually referred
as Nadler's contraction principle. Works of Banach [6] and Nadler [35] opened
an avenue for further development of fixed point theory for single valued
mapping and multi-valued operator. Many researchers used different
assumptions on various kinds of mappings or operators and proved several fixed
point theorems (see in Alber and Guerre-Delabriere [2], Azam et al. [4],
Berinde [8], Chatterjea [12], Chistyako [13], Ciric [14], Dass and Gupta [18],
Geraghty [19], Huang and Zhang [22], Jaggi [25], Kannan [26], Matthews [30],
Meir and Keeler [31], Mizoguchi and Takahashi [32], Mustafa and Sims [34],
Perov [38], Suzuki [41], Wang et al. [44]).

The problem of existence and uniqueness of fixed point in partially
ordered sets has been studied thoroughly because of its interesting nature. In
1986, Turinici [42] presented the first result in this direction. Afterward, Ran and
Reurings [39] extend the Banach's contraction mapping principle to metric
spaces endowed with a partial ordering and gave some applications of Turinici's

theorem to matrix equations. Then, Nieto and Lopez [36] extended Ran and




Reurings's theorems for non-decreasing mappings and obtained a unique
solution for a first order ordinary differential equation with periodic boundary
conditions.

In 1987, the concept of fixed point was extend to the concept of coupled
fixed points by Guo and Lakshmikantham [20]. Since then, the concept has
been of interest to many researchers in metrical fixed point theory. In 2006,
Bhaskar and Lakshmikantham [9] introduced the concept of mixed monotone
property in partially ordered set and proved the classical coupled fixed point
theorems. They also discussed an application of their result by investigating the
existence and uniqueness of solution of the periodic boundary value problem.
Following this result, Harjani et al. [21] (see also in [28], [29]) studied the
existence and uniqueness of solutions of a nonlinear integral equation as an
application of coupled fixed points.

In 2008, Jachymski [24] used the platform of graph theory instead of
partial ordering and unified the results given by Ran and Reurings [36] and
Nieto and Lopez [39]. He showed that a single valued mapping on a complete
metric space still has a fixed point provided the mapping satisfies the contraction
condition for pairs of points which form edges in the graph. Subsequently, Beg
et al. [7] established a multi-valued version of the main result of Jachymski [24].
Afterwards, many authors undertook further investigations in this direction.

Recently, Samet et al. [40] introduced the concepts of « -admissible
mapping and using this concept proved a fixed point theorem for single-valued
mapping in metric spaces. This result show that a partial contraction can be
considered as a total contraction. They also showed that these results can be
utilized to derive fixed point theorems in partially ordered spaces and coupled
fixed point theorems. Moreover, they applied the main results to ordinary
differential equations. Afterward, Mohammadi et al. [33] introduced the concept
of a -admissible for set-valued operator which is different from the notion of «.-
admissible which has been provided in [3]. Subsequently, there are a number of
results via the concept of « -admissible mapping in many spaces.

On the other hand, Bakhtin [5] introduced the concept of b-metric space
and show that the class of b-metric spaces contains the class of metric spaces.
He also presented the contraction mapping mapping in b-metric spaces that is
generalization of the Banach contraction principle in metric spaces (see also

Czerwik [15]). Since b-metric space is a real generalization of metic space,




these results can be applied in a much wider class of problems. Afterward,
several researchers studied fixed point theory or the variational principle for
single-valued and multi-valued mappings in b-metric spaces (see [1], [10], [11],
[16], [17], [23], [37] and references therein).

Inspired and motivated by the useful of the concept of b-metric, in this
project, we will focus on the development of technique and procedure to claim
that the existence of fixed point result of single-valued mapping and multi-valued
operator in b-metric space. Firstly in this project, we will introduce and study the
new classes of non-linear single valued mapping and multi-valued operator in b-
metric spaces and prove fixed point theorems for these classes via the idea of
via the concept of «-admissible. We also provide some example to show
generality of our result. Secondary in this project, we will applying our results in
this project to fixed point problems in b-metric space endowed with an arbitrary
binary relation and fixed point problems in b-metric space endowed with directed
graph. Further, we apply our results to the existence of a coupled fixed point
and best proximity points in b-metric spaces.

The results of this project are the extension and improvements of the
earlier and recent results in this field. Moreover, the results which we plan to
obtain are the main ideas of this project have a great impact in the development
of several branches of pure and applied mathematics and sciences. Much work

is needed to develop this interesting subject.
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{mqﬂszaoﬂg(Objectives)

1) Invent new sufficient conditions for the existence of fixed point for new single
valued mapping in b-metric spaces and also provide some example to show
generality of our result.

2) To establish new knowledge and fixed point theorems for multi-valued
operator.

Also, state some illustrative examples to claim that our results properly
generalizes some results in literature are given.

3) To apply our results to investigate fixed point problems in various situation
as problems in space endowed with an arbitrary binary relation, problems in
partially ordered space and problems in space endowed with directed
graph.

4) To obtain and study the coupled fixed point and best proximity point
problems without some conditions for single valued mapping and multi-

valued operator.

suilaul5298 (Methodology)

1) Find and study the basic concept and applications of fixed point theory,
coupled fixed point problems, best proximity point problem, b-metric spaces,
partially ordered space, graph theory from books and research.

2) Studying fixed point, coupled fixed point and best proximity point results for
single valued mapping and multi-valued operator in metric spaces and
related spaces.

3) Find new knowledge and sufficient conditions for claim the existence of
fixed point in b-metric spaces and invent new fixed point theorems for single

valued mapping and multi-valued operator in b-metric spaces.
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4) Establishing the applications of the results in other problems as fixed
problems endowed with arbitrary binary relation, fixed point problems in
partially ordered space and fixed problems endowed with directed graph.

5) Studying applications of our results to related fixed problem as coupled fixed
point and best proximity point.

6) Writing and submitting the manuscripts to publish in the international

journals.

4. WHBNIIANITRIVLARDALATINITIRLARZTS 6 LA B

(Schedule for the entire project)

First year (2014)

2014 (6 months)

Activities and procedures
1 2 3 4 5 6

1. Find and study related research in this

project

2. Prove and invent new theorems for single

valued mapping

3. Writing and submit paper to nice quality

international journal (ISI Journal)

4. Writing progress report for 6 months

2014 (6 months)

Activities and procedures
7 8 9 10 1 12

1. Study data and more relevant research

2. Study the applications of previous results to
prove new knowledge and theorems (Also,

meet mentor)

3. Writing and submit paper to nice quality

international journal (ISI Journal)

4. Writing progress report for 1 year
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Second year (2015)

2015 (6 months)

Activities and procedures
1 2 3 4 5 6

1. Find more relevant works and prove new
theorems for multi-valued operators (Also,

meet mentor)

2. Joint and present research in conference to

find new knowledge

3. Writing and submit paper to nice quality

international journal (ISI Journal)

4. Writing progress report for 18 months

2015 (6 months)

Activities and procedures
7 8 9 10 11 12

1. Study and establish the new results and

applications for multi-valued operators

2. Writing and submit paper to nice quality

international journal (ISI Journal)

3. Joint and present research of this project in

conference

4. Writing full report for 2 years

5. WRITWAITEIIaINAIAINEARANININTEITITINTIEAURIRIZAA

Expected output (2 paper publication in 2014-2015)

1) Title: “Best proximity point theorems via fixed point theory in b-metric
spaces”. Public in “Journal of Optimization Theory and Applications” (2012
Impact factor = 1.423).

2) Title: “Fixed point results and application on b-metric space endowed with
directed graph”. Public in “Abstract and Applied Analysis” (2012 Impact
factor = 1.102).
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6. suilszanaelasanns (Budget details)

Total budget cannot exceed 480,000.00 Baht for 2 years.

List year 1 year 2 Total
1. Honorarium
- Compensation for head of the 120,000 120,000 240,000
project (10,000 Baht / month)
2. Materials
- Office material: Paper, Ink, CD. 15,000 15,000 30,000
- Computer maintenance costs for
10,000 10,000 20,000
improvement data analysis.
- Page charge (reprint) 20,000 20,000 40,000
3. Other expenses
- Travel expenses for study basic 25,000 25,000 50,000
research (Bangkok — Chiang Mai)
and find mentor (Accommodation
value, Travel, etc.)
- Joint workshop and conference 30,000 30,000 60,000
- Copy papers, Copy journals, Copy 10,000 10,000 20,000
books about research.
4. Wage
- Remuneration of print work for 10,000 10,000 20,000
collect data and report.
Total 240,000 240,000 480,000

Normally, equipment is not supported by this type of grant, except for some
cases where some specific equipment is absolutely necessary for the project, which will

be consideredby TRF on a case-by-case basis.
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1)

M. A. Kutbi, W. Sintunavarat, Ulam-Hyers stability and well-posedness
of fixed point problems for $\alpha$-$\lambda$-contraction mapping in
metric spaces, Abstr. Appl. Anal, Volume 2014 (2014), Article
ID 268230, 6 pages. (2013 Impact factor 1.274)

M. A. Kutbi, W. Sintunavarat, Fixed point theorems for generalized
$w_\alpha$-contraction multivalued mappings in $\alpha$-complete
metric spaces, Fixed Point Theory and Applications 2014, 2014:1309.
(2014 Impact factor 2.503)

M. A. Kutbi, W. Sintunavarat, Fixed point analysis for multi-valued
operators with graph approach by the generalized Hausdorff distance,
Fixed Point Theory and Applications 2014, 2014:142. (2014 Impact
factor 2.503)

S. Phiangsungnoen, W. Sintunavarat, P. Kumam, Fixed point results,
generalized Ulam-Hyers stability and well-posedness via $\alpha$-
admissible mappings in $b$-metric spaces, Fixed Point Theory and
Applications 2014, 2014:188. (2014 Impact factor 2.503)

P. Kumam, W. Sintunavarat, The existence of fixed point theorems for
partial $g$-set-valued quasi-contractions in b-metric spaces and related
results, Fixed Point Theory and Applications 2014, 2014:226. (2014
Impact factor 2.503)

W. Sintunavarat, P. Kumam, The existence and convergence of best
proximity points for generalized proximal contraction mappings, Fixed
Point Theory and Applications 2014, 2014:228. (2014 Impact factor
2.503)

M. A. Kutbi, W. Sintunavarat, On new fixed point results for
$(\alpha,\psi,\xi)$-contractive multi-valued mappings on $\alpha$-
complete metric spaces and their consequences, Fixed Point Theory and

Applications 2015, 2015:2. (2014 Impact factor 2.503)
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8) A. Latif, A. Ninsri, W. Sintunavarat, Approximate fixed point theorems
for partial generalized convex contraction mappings in $\alpha$-complete
metric spaces, Taiwanese Journal of Mathematics 19 (1) (2015) 315--
333. (2014 Impact factor 0.621)

9) Z. Kadelburg, P. Kumam, S. Radenovic, W. Sintunavarat, Common
coupled fixed point theorems for Geraghty-type contraction mappings
using monotone property, Fixed Point Theory and Applications 2015,
2015:27. (2014 Impact factor 2.503)

10) M. A. Kutbi, D. Gopal, C. Vetro, W. Sintunavarat, Further generalization
of fixed point theorems in Menger PM-spaces, Fixed Point Theory and
Applications 2015, 2015:32. (2014 Impact factor 2.503)

11) P. Kumam, W. Sintunavarat, S. Sedghi, N. Shobkolaei, Common fixed
point of two $R$-weakly commuting mappings in $b$-metric spaces,
Journal of Function Spaces and Applications, Volume 2015 (2015),
Article ID 350840, 5 pages. (2014 Impact factor 0.587)

12) W. Sintunavarat, A new approach to $\alpha$-$\psi$-contractive
mappings and generalized Ulam-Hyers stability, well-posedness and limit
shadowing results, Carpathian Journal of Mathematics 31 (3) (2015)
395--401. (2014 Impact factor 0.792)

13) O. Yamaod, W. Sintunavarat, Y. J. Cho, Common fixed point theorems
for generalized cyclic contraction pairs in $b$-Metric spaces with
applications, Fixed Point Theory and Applications 2015, 2015:164.
(2014 Impact factor 2.503)

14) J. Martinez-Moreno, W. Sintunavarat, Y. J. Cho, Common fixed point
theorems for Geraghty's type contraction mappings using the monotone
property with two metrics, Fixed Point Theory and Applications 2015,
2015:174. (2014 Impact factor 2.503)

15) W. Sintunavarat, The upper bound estimation for the spectral norm of
$r$-circulant and symmetric $r$-circulant matrices with the Padovan
sequence, J. Nonlinear Sci. Appl. 9 (1) (2016) 92--101. (2014 Impact
Factor 0.949)

16) A. Rold\'{a}n, W. Sintunavarat, Common fixed point theorems in fuzzy
metric spaces using the CLRg property, Fuzzy Sets and Systems 282
(2016) 131--142. (2014 Impact 1.986)
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17) L. Aiemsomboon, W. Sintunavarat, On new stability results for
generalized Cauchy functional equations on groups by using Brzd\c{e}k's
fixed point theorem, Journal of Fixed Point Theory and Applications
18(1) (2016), 45--59. (2014 Impact 0.545)

18) W. Sintunavarat, A. Pitea, On a new iteration scheme for numerical
reckoning fixed points of Berinde mappings with convergence analysis,
J. Nonlinear Sci. Appl. 9 (5) (2016), 2553--2562. (2014 Impact Factor
0.949)

19) O. Yamaod, W. Sintunavarat, Y. J. Cho, Existence of a common
solution for a system of nonlinear integral equations via fixed point
methods in $b$-metric spaces, Open Mathematics 14 (1) (2016), 128--
145. (2014 Impact Factor 0.578)

20) A. Latif, A. Ninsri, W. Sintunavarat, The $(\alpha, \beta)$-generalized
convex contractive condition with approximate fixed point results and
some consequence, Fixed Point Theory and Applications 2016, 2016:58.
(2014 Impact factor 2.503)

21) W. Sintunavarat, Fixed point results in $b$-metric spaces approach to
the existence of a solution for nonlinear integral equations, Revista de
la Real Academia de Ciencias Exactas, Fisicas y Naturales. Serie A.
Matematicas DOI 10.1007/s13398-015-0251-5 (in press) (2014 Impact
factor 0.776)

22) W. Sintunavarat, Nonlinear integral equations with new admissibility
types in $b$-metric spaces, Journal of Fixed Point Theory and
Applications DOI 10.1007/s11784-015-0276-6 (in press) (2014 Impact
0.545)

23) H. Lakzian, D. Gopal, W. Sintunavarat, New fixed point results for
mappings of contractive type with an application to nonlinear fractional
differential equations, Journal of Fixed Point Theory and Applications

DOI 10.1007/s11784-015-0275-7 (in press) (2014 Impact 0.545)
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3. n'mamaNaa'msluﬁﬂszqueamm‘s

1)

W. Sintunavarat, Multi-fractal operator results approach by fixed point
method in $b$-metric spaces, The 8th Asian Conference on Fixed Point

Theory and Optimization 2014 (ACFPT02014), July 28 - 30, 2014 at the

Faculty of Science, Naresuan University, Thailand.

W. Sintunavarat, A new approach to $(\alpha,\psi)$-contractive
mappings and generalized Ulam-Hyers stability, well-posedness and limit

shadowing, The 22nd International Conference on Finite or Infinite

Dimensional Complex Analysis and Applications (The 22nd ICFIDCAA),

August 8-11, 2014 at Dongguk University, Gyeongju, Korea.

W. Sintunavarat, Approximate algorithm for single valued nonexpansive
and multi-valued strictly pseudocontractive mappings in Hilbert spaces,
6th International Conference on Numerical Analysis 2014 (NumAn 2014),

September 2-5, 2014 at Chania, Greece.

L. Aiemsomboon, W. Sintunavarat, Stability of generalized additive
Cauchy function equations by using fixed point methods, The 40th

Congress on Science and Technology of Thailand “Science and

Technology towards ASEAN Development’, December 2-4, 2014 at

Hotel Pullman Khon Kaen Raja Orchid, Khon Kaen, Thailand.
W. Sintunavarat, Discussion on weakly $(\alpha,\psi,\xi)$-contractive

multivalued mappings and fixed point results, The ninth international

conference on Nonlinear Analysis and Convex Analysis (NACA2015),

January 21 - January 25, 2015 at Rimkok Resort Hotel, Chiang Rai,

Thailand.
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1) Project: Minisymposium on Mathematical Programing
and Optimization
Date: July 24 — 25, 2014
Place : King Mongkut's University of Technology Thonburi
(KMUTT), Bangmod, Bangkok 10140, Thailand.
Topic : On fixed point theory in generalized metric spaces

date: spoahers:
ity 24, 2014

July 2425, 2014 professor Dinh The Luc

o 0,00 am eem Urdoienity of Ay, Teands

*Duality in Multiobjective Linear Programming”™
Prafassor Dhananjay Gopal

#om 5V Natiorsd instiute of Tec rology. inda

*Basic idea of Fuzzy Setz with Mustrative Examples”
Dr.Thanyarat Jitpeera

o Rl Uversly of Techngiony Larra Chisrg A

o | - o o Opts

verwe:
KMUTT Fixed Point
Laboraory (SCLAO2)

Problems"
by 25, 2014
Professor Tamaki Tanaka

o Mgy Ubbeessy, Jopar
KM T “Global Optimization Algorithms™
UTr o Dr. Wuthiphol Sintunavarat
- eem Thameniast Parety

“On Fixed Point Theory in Generalized Metric Spaces”™
m uTT Associate Professor Poom Kumam
it Vit Wsoaris oy 0T K Monghats Lniversty of Tectvokogy Thartund

“Best Prowimity Points and Global Optimality™

Fuaity ol Baterscn. i Margha's varaty of Tochrushagy Thorinai.

Mathemaltical
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gptimization

July a4-25, 2014

Venue:
SCLRAZ Fiaed Point Laboratory
Fatulty of Science
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2) Project:

Date:

Place :

Topic :

3) Project:
Date:

Place :

Topic :

Analysis of nonlinear problems by using the fixed point
technique

January 17 — 19, 2015

King Mongkut's University of Technology Thonburi

(KMUTT), Bangmod, Bangkok 10140, Thailand.

Fixed point results via Pompeiu-Hausdorff metric

Theory of Nonlinear Operators and Equations
August 2, 2015
King Mongkut's University of Technology Thonburi

(KMUTT), Bangmod, Bangkok 10140, Thailand.
An approximate solution of nonlinear matrix
equations/system via uni/multi-dimensional fixed point

methods

Theory of Nonlinear

Operators and Equations
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4) Project:

Date:

Place :

Topic :

5) Project:
Date:

Place :

Topic :

Existence and Uniqueness Problems Arise in Operator
Equations and Inclusions

Octobor 26, 2015

King Mongkut's University of Technology Thonburi

(KMUTT), Bangmod, Bangkok 10140, Thailand.

Nonlinear integral equations with new admissibility

types in b-metric spaces

Nonlinear Ananlysis and Applications
January 19 — 20, 2016
University of Phayao, Phayao, Thailand.

Development on the existence theorems related to fixed

point theory and its applications
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6) Project: Some Best Proximity Points with Applications to Stability
of Functional Equations
Date: February 1-3, 2016
Place : King Mongkut's University of Technology Thonburi
(KMUTT), Bangmod, Bangkok 10140, Thailand.

Topic : History of metric fixed point theory with some nonlinear

problems

Best Proximity Points with Applications to
Stability of Functional Equations

FEB1-3,2016  SCLBOZ

Inwited Speakers

Professor Yeol Je Cho Dr. Wutiphol Suntunavarat
Gyeongsang National University, Korea Thammasat University (Rangsit Center), Thalland

Dr. Supak Phiangsungnoen Dr. Chirasak Mongkolkeha
Rajamangala University of Technology Rattanakosin, Thalland Kasetsart University (Kamphaen, ampus), Thalland

o, kumEkmutLac th




27

ANANWIN 4

nswanlasnuatedseing




28

= o 1
ﬂ']il,‘ﬁa&l‘[ﬂ\‘lﬂ‘ﬂ@l'l\‘iﬂizlﬂﬁ

Tav9n1339y “miw”wmmﬁme:ﬁ’ﬁ;@@'§oluﬂ%nﬁﬁasw:maﬂi:mﬂﬁua:mi

U

Uszgnd lWglawunuslunstiensilidadw  ldneldifaaisiwiianvin

a 6 v A v Q a >3 1 J
ﬂm@ﬂ’]&@lﬂm:uﬂ’)‘ﬂUI%‘EZ@‘U%’]%’]“H’WI (ﬂ\‘i(ﬂavl,ﬂ%

Professor Yeol Je Cho

Department of Mathematics Education and the Research Institute of
Natural Science,

Gyeongsang National University, Jinju 660-701, Republic of Korea

E-mail addresses: yjcho@gnu.ac.kr

Professor Stojan Radenovic
Faculty of Mechanical Engineering, University of Belgrade, Kraljice, Marije
16, 11120 Beograd, Serbia

E-mail: sradenovic@mas.bg.ac.rs

Professor Erdal Karapinar
Department of Mathematics, Atlm University, 06836, Incek, Ankara,
Turkey

E-mail : erdalkarapinar@yahoo.com

Professor Tayyab Kamran

Centre for Advanced Mathematics and Physics National University of
Sciences and Technology Campus of College of Electrical and Mechanical
Engineering Peshawar Road, Rawalpindi, Pakistan

E-mail: tayyabkamran@gmail.com

Prof. Muhammad Usman Ali
Department of Mathematics, School of Natural Sciences, National University
of Sciences and Technology H-12, Islamabad Pakistan.

E-mail: muh usman ali@yahoo.com

Prof. Calogero Vetro
Dipartimento di Matematica e Informatica, Universit\'{a} degli Studi di
Palermo, Via Archirafi 34, 90123 Palermo, Italy

E-mail : cvetro@math.unipa.it
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10)

11)

12)

13)

14)

Prof. Dhananjay Gopal

Department of Applied Mathematics & Humanities, S.V. National Institute of
Technology, Surat- 395 007, India

E-mail: gopal.dhananjay@rediffmail.com

Prof. Marwan A. Kutbi

Department of Mathematics, King Abdulaziz University, Saudi Arabia

E-mail: mkutbi@yahoo.com

Professor Ravi P Agarwal
Department of Mathematics,
Texas A&M University Kingsville, Kingsville, TX 78363, USA

E-mail addresses: agarwal@tamuk.edu

Prof. Juan Martinez-Moreno
Department of Mathematics,
University of Jaen, Campus las Lagunillas s/n, 23071, Jaen, Spain.

E-mail : juan.martinez@uijaen.es

Prof. Antonio Roldan

Department of Mathematics,

University of Jaen, Campus las Lagunillas s/n, 23071, Jaen, Spain.
E-mail: afroldan@ujaen.es

Prof. Abdul Latif

King Abdulaziz University, Department of Mathematics, Saudi Arabia

E-mail : alatif@kau.edu.sa

Prof. Mihai Postolache
Department of Mathematics and Informatics,
University Politehnica of Bucharest, 060042 Bucharest, Romania

E-mail : emscolar@yahoo.com

Prof. Vasile Berinde
Department of Mathematics and Computer Science,
North University of Baia Mare, Victoriei 76, 430122 Baia Mare, Romania

E-mail : vberinde@ubm.ro, vasile berinde@yahoo.com
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