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Message from the General Chairs

As we all are aware, Mathematics has always been a discipline of interest not only to
theoreticians but also to all practitioners irrespective of their specific profession. Be it
science, technology, economics, commerce or even sociology, new Mathematical
principles and models have been emerging and helping in new research and in drawing
inferences from practical data as well as through logic. The past few decades have seen
an enormous growth in the applications of mathematics in different areas that are
multidisciplinary in nature. Cryptography, security, and signal processing are such
areas that are being focused on recently due to the need of securing communication
while connecting with others. With emerging computing facilities and speeds, a phe-
nomenal growth has occurred in problem solving area. Earlier, some observations were
made and conjectures were drawn which remained conjectures until somebody either
could prove it theoretically or find counter examples. Today, however, we can write
algorithms and use computers for long calculations, verifications, or generation of huge
amount of data. With available computing capabilities, we can find factors of very large
integers in the size of hundreds of digits; we can find inverses of very large matrices
and solve a large set of linear equations etc. Thus Mathematics and computation have
become more integrated areas of research today and it was decided to organize an event
where researchers can share ideas and deliberate on new challenging problems.

Apart from many other interdisciplinary areas of research, cryptography and security
have emerged as one of the most important areas of research with discrete mathematics
as a base. Several research groups are actively pursuing research on different aspects of
cryptology not only in terms of new crypto-primitives and algorithms but also
numerous concepts related to authentication, integrity and security proofs/protocols are
being developed, often with open and competitive evaluation mechanisms to evolve
standards.

As conferences, seminars, and workshops are the platforms for sharing knowledge
and new research results giving us a chance to get new innovative ideas for future
needs as the threats and computational capabilities of adversaries are ever increasing, it
was thought appropriate to organize a conference focused on Mathematics and com-
putations covering theoretical as well as practical aspects of research, with cryptog-
raphy and security being one of these.

Eminent personalities working in Mathematical and computer science and related
areas were invited to deliver invited talks and tutorials. The talks covered a wide
spectrum, namely, number theoretic concepts, cryptography, algebraic concepts such as
quasi groups and applications etc. The conference was spread over five days (January
17-21, 2017) with the first two days dedicated to tutorials. The main conference was
planned with special talks by experts and paper presentations in each session.



VI Message from the General Chairs

I hope that the conference met the aspirations of the participants and its objective of
sharing ideas and current research and identifying new targets/problems. We are
confident that the young researchers and students found new directions to pursue in
their future research.

We express our heartfelt thanks to the National Board for Higher Mathematics
(NBHM), the Indian Space Research Organisation (ISRO), the Science and Engineering
Research Board (Department of Science and Technology), the Council of Scientific and
Industrial Research (CSIR), Defense Research and Development Organization (DRDO),
the International Society for Analysis, Its Applications and Computation (ISAAC), the
Indian National Science Academy (INSA), Haldia Institute of Technology (Haldia,
India), and the University of Central Florida (USA).

We are also very much thankful to our fellow organizing chair, Prof. Debasis Giri,
who is the founder of the International Conference on Mathematics and Computing
(ICMCO), for his effort to make the event a grand success. We extend our sincere thanks
to all speakers, participants, referees, and organizers for their support.

March 2017 P.K. Saxena
P.D. Srivastava



Message from the Program Chairs

It was a great pleasure for us to organize the third International Conference on
Mathematics and Computing held during January 17-21, 2017, at the Haldia Institute
of Technology, Purba Medinipur, West Bengal, India. Our main goal was to provide an
opportunity to the participants to learn about contemporary research in cryptography,
security, mathematics, and computing and exchange ideas among themselves and with
experts present in the conference as tutorial presenters and the plenary as well as
invited speakers. With this aim in mind we carefully selected the invited speakers and
the speakers for the tutorials. It is our sincere hope that the conference helped the
participants in their research and training by opening new avenues for those who are
either starting their research or are looking to extend their area of research to a different
field in cryptography, security, mathematics, and computing.

During January 17-18, 2017, there were five tutorial talks by Prof. Dipanwita Roy
Chowdhury (IIT, Kharagpur), Prof. Abhijit Das (II'T, Kharagpur), Dr. Avishek Adhikari
(Calcutta University), Dr. Manish Kumar (Birla Institute of Technology and Science,
Pilani), and Sweta Mishra (Indian Institute of Technology, Delhi).

The conference began after a formal opening ceremony on January 19. The program
offered one 75-minute keynote talk by Prof. Mohammed S. Obaidat (Fordham
University, USA) and 11 invited one-hour talks by Prof. Sudip Misra (IIT Kharagpur,
India), Prof. Subhamoy Maitra (Indian Statistical Institute, Kolkata, India), Prof.
Heinrich Begehr (Free University of Berlin, Germany), Prof. Ram N. Mohapatra
(University of Central Florida, USA), Prof. S. Ponnusamy (Indian Statistical Institute,
Chennai Centre, India), Prof. Maria A. Navascues (Universidad de Zaragoza, Spain),
Prof. Margareta Heilmann (University of Wuppertal, Germany), Prof. Rifat Colak (Firat
University, Turkey), Prof. Elena Berdysheva (Justus-Liebig-Universitit, Giessen,
Germany), Prof. W.M. Shah (Institute for Research in Mathematical Sciences, Srinagar,
Kashmir, India), and Dr. Manish Kumar (Birla Institute of Technology & Science,
Pilani, India). Our speakers/contributors were from Germany, Spain, Turkey,
Bangladesh, India, Russia, and USA.

After an initial call for papers, 129 papers were submitted for presentation at the
conference. All submitted papers were sent to external reviewers and after refereeing,
35 papers were recommended for publication in the conference proceedings published
by Springer in their Communications in Computer and Information Science (CCIS)
series.



VIII Message from the Program Chairs

We are grateful to the speakers, participants, reviewers, organizers, sponsors, and
funding agencies for their support and help, without which it would have been
impossible to organize the conference, the workshops, and the tutorials. We owe our
gratitude to the volunteers who worked behind the scenes tirelessly taking care of the
details to make this conference a success.

March 2017 Debasis Giri
Ram N. Mohapatra

Heinrich Begehr

Mohammad S. Obaidat



Preface

The Third International Conference on Mathematics and Computing (ICMC 2017) was
held at the Haldia Institute of Technology, Haldia, during January 17-21, 2017. Haldia
is a city and a municipality in Purba Medinipur in the Indian state of West Bengal, and
Haldia Institute of Technology is a premier institution training engineers and computer
scientists for the past several years. It has gained its reputation through its institutional
dedication to teaching and research.

In response to the call for papers for ICMC 2017, 129 papers were submitted for
presentation and inclusion in the proceedings of the conference. The papers were
evaluated and ranked on the basis of their significance, novelty, and technical quality
by at least two reviewers per paper. After a careful blind refereeing process, 35 papers
were selected for inclusion in the conference proceedings. The papers cover current
research in cryptography, security, abstract algebra, functional analysis, fluid dynamics,
fuzzy modeling and optimization etc. ICMC 2017 had eminent personalities both from
India and abroad (USA, Germany, Spain, China, and Turkey), who delivered invited
addresses and tutorial talks. The speakers from India are recognized leaders in gov-
ernment, industry, and academic institutions such as the Indian Statistical Institute
Kolkata, Indian Statistical Institute Chennai, IIT Kharagpur, Jammu and Kashmir
Institute of Mathematical Sciences, Srinagar, Kashmir, Calcutta University, Birla
Institute of Technology and Science, Pilani, and Indian Institute of Technology Delhi,
etc. All of them are involved in research dealing with the current issues of interest
related to the theme of the conference. The conference offered five tutorial talks by
Prof. Dipanwita Roy Chowdhury (IIT, Kharagpur), Prof. Abhijit Das (IIT, Kharagpur),
Dr. Avishek Adhikari (Calcutta University), Dr. Manish Kumar (Birla Institute of
Technology and Science, Pilani), and Sweta Mishra (Indian Institute of Technology,
Delhi). In addition to these the program included one keynote talk by Prof.
Mohammed S. Obaidat (Fordham University, USA) and 11 invited talks by Prof. Sudip
Misra (IIT Kharagpur, India), Prof. Subhamoy Maitra (Indian Statistical Institute,
Kolkata, India), Prof. Heinrich Begehr (Free University of Berlin, Germany), Prof.
Ram N. Mohapatra (University of Central Florida, USA), Prof. S. Ponnusamy (Indian
Statistical Institute, Chennai Centre, India), Prof. Maria A. Navascues (Universidad de
Zaragoza, Spain), Prof. Margareta Heilmann (University of Wuppertal, Germany),
Prof. Rifat Colak (Firat University, Turkey), Prof. Elena Berdysheva (Justus-
Liebig-Universitit, Giessen, German), Prof. W.M. Shah (Institute for Research in
Mathematical Sciences, Srinagar, Kashmir, India), and Dr. Manish Kumar (Birla
Institute of Technology and Science, Pilani, India).

A conference of this kind would not be possible to organize without the full support
from different people across different committees. All logistics and general organiza-
tional aspects were looked after by the Organizing Committee members, who spent
their time and energy in making the conference a reality. We also thank all the
Technical Program Committee members and external reviewers for thoroughly



X Preface

reviewing the papers submitted for the conference and sending their constructive
suggestions within the deadlines. Our hearty thanks to Springer for agreeing to publish
the proceedings in its Communications in Computer and Information Science (CCIS)
series.

We are indebted to the National Board for Higher Mathematics (NBHM)), the Indian
Space Research Organisation (ISRO), the Science and Engineering Research Board
(Department of Science and Technology), the Council of Scientific and Industrial
Research (CSIR), the Defense Research and Development Organization (DRDO), the
International Society for Analysis, Its Applications and Computation (ISAAC), the
Indian National Science Academy (INSA), Haldia Institute of Technology (Haldia,
India), and the University of Central Florida (USA) for sponsoring the event. Their
support has significantly helped raise the profile of the conference.

Last but not the least, our sincere thanks go to all authors who submitted papers to
ICMC 2017 and to all speakers and participants. We sincerely hope that the readers will
find the proceedings stimulating and inspiring.

March 2017 Debasis Giri
Ram N. Mohapatra

Heinrich Begehr

Mohammad S. Obaidat



Organization

Patron
Lakshman Seth Chairman, Haldia Institute of Technology, Haldia, India

General Co-chairs

P.K. Saxena Former Director, SAG, DRDO, Delhi, India
P.D. Srivastava IIT Kharagpur, India

Program Co-chairs

Heinrich Begehr Free University of Berlin, Germany
Debasis Giri Haldia Institute of Technology, India
M.S. Obaidat Fordham University, USA

R.N. Mohapatra University of Central Florida, USA

Tutorial Co-chairs

Debiao He Wuhan University, Wuhan, China
Ekrem Savas Istanbul Commerce University, Turkey

Organizing Chair
Debasis Giri Haldia Institute of Technology, India

Technical Program Committee

Computing Track

Jaydeb Bhaumik Haldia Institute of Technology, India
Christina Boura Université de Versailles Saint-Quentin-en-Yvelines,
France

Rajat Subhra Chakraborty IIT Kharagpur, India
Shehzad Ashraf Chaudhry International Islamic University Islamabad, Pakistan

Abhijit Das IIT Kharagpur, India

Josep Domingo-Ferrer Universitat Rovira i Virgili Tarragona, Spain
Debin Gao Singapore Management University, Singapore
Debasis Giri Haldia Institute of Technology, India

Debiao He Wuhan University, China

Marko Holbl University of Maribor, Slovenia

Hafizul Islam IIIT Kalyani, India



XII Organization

Qi Jiang
Sokratis Katsikas
Neeraj Kumar
Saru Kumari
Manik Lal Das

Cheng-Chi Lee
Fagen Li

J.K. Mandal
Dheerendra Mishra

Lu Leng Nanchang
M.S. Obaidat

Eiji Okamoto

S.K. Pal

Gerardo Pelosi

Jun Peng

Kostas Psannis
Indrakshi Ray

Bimal Roy

Dipanwita Roychowdhury
Mohammad Sabzinejad
Kouichi Sakurai
Somitra Sanadhya
Nitesh Saxena

P.K. Saxena

Peter Schwabe

M. Sethumadhavan
C.E. Veni Madhavan
Meng Yu

Sherali Zeadally

Mathematics Track

Ravi P. Agarwal
M. Amer Qazi
Muhammad Aslam Noor

Valentina E. Balas Aurel
Feyzi Basar

Heinrich Begehr

Elena Berdysheva

Oscar Castillo

Rifat Colak

Ashok Kumar Das

Xidian University, China
University of Science and Technology, Norway
Thapar University, Patiala, India
Chaudhary Charan Singh University, India
Dhirubhai Ambani Institute of Information

and Communication Technology, India
Fu Jen Catholic University, Taiwan

University of Electronic Science and Technology, China

Kalyani University, India

The LNM Institute of Information Technology, Raipur,

India
Hangkong University, Nanchang, China
Fordham University, USA
University of Tsukuba, Japan
SAG, DRDO, Delhi, India
Politecnico di Milano, Italy
University of Texas - Rio Grande Valley, USA
University of Macedonia, Greece
Colorado State University, USA
ISI Kolkata, India
T Kharagpur, India
Farash Kharazmi University, Tehran, Iran
Kyushu University, Japan
IIIT Delhi, India
University of Alambama at Birmingham, USA
SAG, DRDO, Delhi, India
Radboud University, The Netherlands
Amrita Vishwa Vidyapeetham, Coimbatore, India
IISC Bangalore, India
The University of Texas at San Antonio, USA
University of Kentucky, USA

Texas A&M University, Kingsville, USA

Tuskegee University, Alabama, USA

COMSATS Institute of Information Technology,
Pakistan

Vlaicu University of Arad, Romania

Fatih University, Turkey

Free University of Berlin, Germany

Justus-Liebig-Universitit, Giessen, Germany

Tijuana Institute Technology, Mexico

Firat University, Elazig, Turkey

IIIT Hyderabad, India



Gennadii Demidenko

Dhananjoy Dey
Sever Dragomir
Roland Duduchava
Leopoldo Eduardo
Esra Erkus
Narendra Govil
Indiver Gupta

U.C. Gupta

Geni Gupur
Margareta Heilmann
Tian-Xiao Heinrich
Don Hong

Rajeeva Karandikar
Somesh Kumar
Shijun Liao

Dilip Kumar Maiti
Manoranjan Maiti
P.R. Mishra

Alip Mohammed

Ram N. Mohapatra
Maria A. Navascues
Ameeya Kumar Nayak
Madhumangal Pal
G.P. Raja Sekhar
Sujit Kumar Samanta
Ekrem Savas

Nita H. Shah

P.L. Sharma

Gopal Chandra Shit
Zhisheng Shuai

P.D. Srivastava

Ram U. Verma

Additional Reviewers

Deepmala -
Alrazi Abdeljabba

S. Abhishek Anand
Carles Anglés

Ali Aral
Subhabrata Barman
B. Bhowmik

Organization XTI

Siberian Branch of Russian Academy of Sciences,
Novosibirsk, Russia

SAG, DRDO, Delhi, India

Victoria University, Melbourne, Australia

Ivane Javakhishvili Thilisi State University, Georgia

Cérdenas-Barrdn Tecnologico de Monterrey, Mexico

Duman Gazi University, Ankara, Turkey

Auburn University, Alabama, USA

SAG, DRDO, Delhi, India

IIT Kharagpur, India

Xinjiang University, Urumgqi, China

University of Wuppertal, Germany

Illinois Wesleyan University, Illinois, USA

Middle Tennessee State University, Tennessee, USA

Chennai Mathematical Institute, India

IIT Kharagpur, India

Shanghai Jiao Tong University, Shanghai, China

Vidyasagar University, India

Vidyasagar University, India

SAG, DRDO, Delhi, India

The Petroleum Institute, Abu Dhabi,
United Arab Emirates

University of Central Florida, USA

University of Zaragoza, Spain

IIT Roorkee, India

Vidyasagar University, India

IIT Kharagpur, India

NIT Raipur, India

Istanbul Commerce University, Turkey

Gujarat University, Navrangpura, Ahmedabad, India

Himachal Pradesh University, Shimla, India

Jadavpur University, Kolkata, India

University of Central Florida, USA

IIT Kharagpur, India

University of North Texas, Denton, USA

ISI Kolkata, India
The Petroleum Institute, Abu Dhabi,
United Arab Emirates
University of Alabama at Birmingham, USA
Universitat Rovira i Virgili, Tarragona, Spain
Kirikkale University, Turkey
Haldia Institute of Technology, India
IIT Kharagpur, India



XIV Organization

Chen Biwen
Alberto Blanco-Justicia
Debjani Chakraborty
Pratish Datta
Basudeb Dhara
Uday Dixit

Manish Kant Dubey
Ratna Dutta

Zoltan Finta
Rupanwita Gayen
N. Gnaneshwa
D.K. Gupta

Vijay Gupta
Biswapati Jana
Dipak Kumar Jana
Rajesh Kannan
Sathya Babu Kora
Manish Kumar
Manoj Kumar
Fagen Li

Xiong Li

Chandrashekhar Meshram

Girish Mishra

C. Nahak

Ajaya Neupane

Petros Nicopolitidis
Bhawani Sankar Panda
Geetanjali Panda
Pratima Panigrahi
Kailash C. Patidar
Bidyut Kumar Patra
Wang Qing

Kiran Ramesh

Ram Ratan

Jordi Ribes-Gonzalez
Maliheh Shirvanian
Prakash Shrestha
Sanasam Ranbir Singh
Konstantina Skouri
Binod Chandra Tripathy

Abdullahi Umar

B.B. Upadhyay

Wuhan University, China

Universitat Rovira i Virgili, Tarragona, Spain
[T Kharagpur, India

T Kharagpur, India

Belda College, India

IIT Guwahati, India

DRDO, Delhi, India

T Kharagpur, India

University of Babes-Bolyai, Romania

IIT Kharagpur, India

IIT Kharagpur, India

IIT Kharagpur, India

NSIT, Delhi, India

Vidyasagar University, India

Haldia Institute of Technology, India

IIT Kharagpur, India

National Institute of Technology, Rourkela, India
BITS, Pilani Hyderabad Campus, Telangana, India
University of Delhi, India

University of Electronic Science and Technology, China

Hunan University of Science and Technology,
Hunan Xiangtan, China

R.D. University, Jabalpur, India

DRDO, Delhi, India

T Kharagpur, India

University of Alabama at Birmingham, USA

Aristotle University of Thessaloniki, Greece

IIT Kharagpur, India

IIT Kharagpur, India

IIT Kharagpur, India

University of the Western Cape, South Africa

National Institute of Technology, Rourkela, India

Aerodynamics Research and Development Center,
Mianyang, China

University of Glasgow, UK

DRDO, Delhi, India

Universitat Rovira i Virgili, Tarragona, Spain

University of Alabama at Birmingham, USA

University of Alabama at Birmingham, USA

IIT Guwahati, India

University of Ioannina, Greece

Institute of Advanced Study in Science and Technology,

India

The Petroleum Institute, Abu Dhabi,
United Arab Emirates

NIT Manipur, India



Odelu Vanga
P. Vijayakumar

Ravi Vishwakarma
Jing Wang
Qian Weiqi

Dirk Werner
Fan Wu

Xing Xie
Zhiyan Xu
Xie Yong
Yubo Zhang

Organization

Indian Institute of Information Technology Chittoor,
Andhra Pradesh, India

University College of Engineering Tindivanam,
Melpakkam, India

Rani Durgawati Vishwavidyalya, Jabalpur, India

University of Illinois at Urbana Champaign, USA

Aerodynamics Research and Development Center,
Mianyang, China

Free University, Berlin, Germany

Xiamen Institute of Technology, Huagiao University,
Xiamen, China

Colorado State University, USA

Wuhan University, China

Wuhan University, China

Wuhan University, China

Local Organizing Committee

XV

Asish Lahiri, Sayantan Seth, M.N. Bandyopadhyay, Anjan Mishra, Debasis Giri
(Organizing Chair), Jaydeb Bhaumik, Sk. Sahnawaj, Soumen Paul, Sudipta Kumar
Basu, Debasis Das, Apratim Mitra, Subhankar Joardar, Subhabrata Barman, Sourav
Mandal, Susmit Maity, Tarun Kumar Ghosh, Sk. Arif Ahmed, Dipak Kumar Jana,
Palash Ray, Mihir Baran Bera and Jayeeta Majumder.
All Organizing Committee members are from Haldia Institute of Technology, West

Bengal, India.



Contents

Security and Privacy

Design of a Certificateless Designated Server Based Searchable Public Key
Encryption Scheme . . ... ... .. ..
SK Hafizul Islam, Mohammad S. Obaidat, Varun Rajeev,
and Ruhul Amin

On the Security of a Searchable Anonymous Attribute Based Encryption. . . .
Payal Chaudhari and Manik Lal Das

Security on “Secure Remote Login Scheme with Password

and Smart Card Update Facilities™. . ... ....... ... .. ... ... ......
Marimuthu Karuppiah, Akshat Pradhan, Saru Kumari,
Ruhul Amin, S. Rajkumar, and Rahul Kumar

Design of Secure and Efficient Electronic Payment System
for Mobile Users. . . . ... e
Prerna Mohit, Ruhul Amin, and G.P. Biswas

A Deep Learning Based Artificial Neural Network Approach

for Intrusion Detection. . . .. ... .. ..
Sanjiban Sekhar Roy, Abhinav Mallik, Rishab Gulati,
Mohammad S. Obaidat, and P.V. Krishna

Computing

A Note on the Optimal Immunity of Boolean Functions Against Fast
Algebraic Attacks . . . .. ...
Jing Shen and Yusong Du

Study of Five-Neighborhood Linear Hybrid Cellular Automata
and Their Synthesis. . . . .. ... ...
Swapan Maiti and Dipanwita Roy Chowdhury

Cache Optimized Solution for Sparse Linear System over Large Order
Finite Field . .. ... ... .. .
A.K. Bhateja and Vaishnavi Kannan

Connected Fair Domination in Graphs. . . .......... .. ... .. .......
Angsuman Das and Wyatt J. Desormeaux


http://dx.doi.org/10.1007/978-981-10-4642-1_1
http://dx.doi.org/10.1007/978-981-10-4642-1_1
http://dx.doi.org/10.1007/978-981-10-4642-1_2
http://dx.doi.org/10.1007/978-981-10-4642-1_3
http://dx.doi.org/10.1007/978-981-10-4642-1_3
http://dx.doi.org/10.1007/978-981-10-4642-1_4
http://dx.doi.org/10.1007/978-981-10-4642-1_4
http://dx.doi.org/10.1007/978-981-10-4642-1_5
http://dx.doi.org/10.1007/978-981-10-4642-1_5
http://dx.doi.org/10.1007/978-981-10-4642-1_6
http://dx.doi.org/10.1007/978-981-10-4642-1_6
http://dx.doi.org/10.1007/978-981-10-4642-1_7
http://dx.doi.org/10.1007/978-981-10-4642-1_7
http://dx.doi.org/10.1007/978-981-10-4642-1_8
http://dx.doi.org/10.1007/978-981-10-4642-1_8
http://dx.doi.org/10.1007/978-981-10-4642-1_9

XVIIL Contents

Coordinating Particle Swarm Optimization, Ant Colony Optimization
and K-Opt Algorithm for Traveling Salesman Problem . ............... 103
Indadul Khan, Manas Kumar Maiti, and Manoranjan Maiti

FASER128: Cryptanalysis and Its Countermeasure . ... ............... 120
M.K. Dubey, Navneet Gaba, and S.S. Bedi

Modelling of Aircraft’s Dynamics Using Least Square Support Vector
Machine Regression . .. ......... ... .. 132
Hari Om Verma and Naba Kumar Peyada

Accommodative FAS-FMG Multilevel Based Meshfree Augmented
RBF-FD Method for Navier-Stokes Equations in Spherical Geometry . . . . . . 141
Nikunja Bihari Barik and T.V.S. Sekhar

Applied Mathematics

Bessel Sequences and Frames in Semi-inner Product Spaces. . ... ........ 155
N.K. Sahu, C. Nahak, and Ram N. Mohapatra

Finiteness of Criss-Cross Method in Complementarity Problem. . . ... ... .. 170
A.K. Das, R. Jana, and Deepmala

Imprecise Constrained Covering Solid Travelling Salesman Problem

with Credibility. . . ... ... .. 181
Anupam Mukherjee, Samir Maity, Goutam Panigrahi,
and Manoranjan Maiti

Newton Like Line Search Method Using g-Calculus . .. ............... 196
Suvra Kanti Chakraborty and Geetanjali Panda

Existence Results of a Generalized Mixed Exponential Type Vector
Variational-Like Inequalities. . . .. ....... ... ... .. . .. 209
N.K. Mahato and R.N. Mohapatra

On Approximate Solutions to One Class of Nonlinear
Differential Equations . . . ... ... ... 221
Inessa Matveeva

A Davidon-Fletcher-Powell Type Quasi-Newton Method to Solve Fuzzy
Optimization Problems. . . ... ... ... .. .. . . . 232
Debdas Ghosh

Bifurcation Analysis of a Delayed Modified Holling-Tanner Predator-Prey
Model with Refuge . . . ... ... . . 246
Charu Arora and Vivek Kumar


http://dx.doi.org/10.1007/978-981-10-4642-1_10
http://dx.doi.org/10.1007/978-981-10-4642-1_10
http://dx.doi.org/10.1007/978-981-10-4642-1_11
http://dx.doi.org/10.1007/978-981-10-4642-1_12
http://dx.doi.org/10.1007/978-981-10-4642-1_12
http://dx.doi.org/10.1007/978-981-10-4642-1_13
http://dx.doi.org/10.1007/978-981-10-4642-1_13
http://dx.doi.org/10.1007/978-981-10-4642-1_14
http://dx.doi.org/10.1007/978-981-10-4642-1_15
http://dx.doi.org/10.1007/978-981-10-4642-1_16
http://dx.doi.org/10.1007/978-981-10-4642-1_16
http://dx.doi.org/10.1007/978-981-10-4642-1_17
http://dx.doi.org/10.1007/978-981-10-4642-1_18
http://dx.doi.org/10.1007/978-981-10-4642-1_18
http://dx.doi.org/10.1007/978-981-10-4642-1_19
http://dx.doi.org/10.1007/978-981-10-4642-1_19
http://dx.doi.org/10.1007/978-981-10-4642-1_20
http://dx.doi.org/10.1007/978-981-10-4642-1_20
http://dx.doi.org/10.1007/978-981-10-4642-1_21
http://dx.doi.org/10.1007/978-981-10-4642-1_21

Contents XIX

A Higher Order Implicit Method for Numerical Solution of Singular

Initial Value Problems. . . .. ... ... ... ... . .. .. 255
M. Kamrul Hasan, M. Suzan Ahamed, B.M. lkramul Haque, M.S. Alam,
and M. Bellal Hossain

Constrained Data Visualization Using Rational Bi-cubic Fractal Functions . .. 265
S.K. Katiyar, K.M. Reddy, and A.K.B. Chand

Electrokinetic Flow in a Surface Corrugated Microchannel. . . ... ........ 278
Subrata Bera and S. Bhattacharyya

Pure Mathematics

Fundamental Solutions to the Laplacian in Plane Domains Bounded
by EIIPSes . . . . .o vt 293
H. Begehr

A Nice Representation for a Link Between Bernstein-Durrmeyer
and Kantorovich Operators. . . .. ...ttt 312
Margareta Heilmann and loan Rasa

Construction of Fractal Bases for Spaces of Functions. . .. ............. 321
Maria A. Navascués, Maria V. Sebastian, Arya K.B. Chand,
and Saurabh Katiyar

Infinite Matrices Bounded on Weighted ¢y Space . . .................. 331
Riddhick Birbonshi, Arnab Patra, and P.D. Srivastava

Mapping Properties of One Class of Quasielliptic Operators. . .. ......... 339
Gennadii Demidenko

7 ,-double Statistically Convergent Sequences in Topological Groups . . . . .. 349
Ekrem Savas

Superconvergence Results for Volterra-Urysohn Integral Equations
of Second Kind. . . ... ... ... 358
Moumita Mandal and Gnaneshwar Nelakanti

Derivations on Lie Ideals of Prime I'-Rings . .. ..................... 380
Kalyan Kumar Dey, Akhil Chandra Paul, and Bijan Davvaz

Agq-Statistical Convergence, /4-statistical Boundedness and Strong
(V, A);—summability in Metric Spaces. . ................ ... ....... 391
Emine Kayan and Rifat Colak


http://dx.doi.org/10.1007/978-981-10-4642-1_22
http://dx.doi.org/10.1007/978-981-10-4642-1_22
http://dx.doi.org/10.1007/978-981-10-4642-1_23
http://dx.doi.org/10.1007/978-981-10-4642-1_24
http://dx.doi.org/10.1007/978-981-10-4642-1_25
http://dx.doi.org/10.1007/978-981-10-4642-1_25
http://dx.doi.org/10.1007/978-981-10-4642-1_26
http://dx.doi.org/10.1007/978-981-10-4642-1_26
http://dx.doi.org/10.1007/978-981-10-4642-1_27
http://dx.doi.org/10.1007/978-981-10-4642-1_28
http://dx.doi.org/10.1007/978-981-10-4642-1_28
http://dx.doi.org/10.1007/978-981-10-4642-1_29
http://dx.doi.org/10.1007/978-981-10-4642-1_30
http://dx.doi.org/10.1007/978-981-10-4642-1_31
http://dx.doi.org/10.1007/978-981-10-4642-1_31
http://dx.doi.org/10.1007/978-981-10-4642-1_32
http://dx.doi.org/10.1007/978-981-10-4642-1_32
http://dx.doi.org/10.1007/978-981-10-4642-1_33
http://dx.doi.org/10.1007/978-981-10-4642-1_33
http://dx.doi.org/10.1007/978-981-10-4642-1_33

XX Contents

On I'-rings with Permuting Skew Tri-derivations .. .................. 404
Kalyan Kumar Dey, Akhil Chandra Paul, and Bijan Davvaz

Improvement of Analytical Solution to the Inverse Truly Nonlinear
Oscillator by Extended Iterative Method . ......................... 412
B.M. Ikramul Haque, Md. Asifuzzaman, and M. Kamrul Hasan

Author Index


http://dx.doi.org/10.1007/978-981-10-4642-1_34
http://dx.doi.org/10.1007/978-981-10-4642-1_34
http://dx.doi.org/10.1007/978-981-10-4642-1_35
http://dx.doi.org/10.1007/978-981-10-4642-1_35

	Message from the General Chairs
	Message from the Program Chairs
	Preface
	Organization
	Contents



