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Forum for Interdisciplinary Mathematics
Twenty second International Conference of FIM on Interdisciplinary

Mathematics, Statistics and Computational Techniques
IMSCT 2013 — FIM XXl

Kitakyushu International Conference Center

Kokura, Kitakyushu, 802-0001, Japan
November 10 (Sunday) - 12 (Tuesday), 2013

REGISTRATION FORM (A simple example)

NAME:

FIRST MIDDLE LAST

MALE / FEMALE DESIGNATION:

AFFILATION:

/ADDRESS: (Including City, State, PIN / Zip),

COUNTRY: PASSPORT NUMBER (If not from Japan)
E-MAIL: PHONE:
FAX:

/ACCOMMODATION REQUIRED: Yes / No,
EXPECTED ARRIVAL DATE:
WILL PRESENT A PAPER: Yes / No IF YES: Invited / Contributed

TITLE OF THE PAPER:

EXPECTED DEPARTURE DATE:

BROAD AREA OF THE PAPER:

PAYMENT DETAILS

NUMBER OF COMPANIONS:

TOTALPAYMENT: JPY

DETAILS OF DEMAND DRAFT/ MULTICITY CHEQUE:
NUMBER: DATE:___ /___ /2013

BANK:

DATE:

The formal registration sheet is in the conference web site:

http:/Awww.f waseda.jp/watada/FIM2013/.
Please use the sheet in the web site.

SIGNATURE

Conference Chair / Co-Chairs

Junzo Watada, Professor, Graduate School of Information,
Production and Systems, Waseda University, Fukuoka, Japan,
watada@waseda.jp

Hiroshi Sakai, Professor, Faculty of Engineering, Kyushu Institute
of Technology, Fukuoka, Japan, sakai@mns.kyutech.ac.jp
Hiroaki Ishii, Professor, School of Science and Technology,
Kwansei Gakuin University, Hyogo, ishiihiroaki@kwansei.ac.jp
P. V. Subrahmanyam, Professor, Dept. of Mathematics, Indian
Institute of Technology, Chennai, India, pvs@iitm.ac.in

D. S. Hooda, Dean & Head of the Dept. of Mathematics, Jaypee
University Of Engineering and Technology, Guna, India,
ds_hooda@yahoo.co.in

Kalpana K. Mahajan, Professor, Dept. of Statistics, Panjab
University, Chandigarh, India, mahajan_kr@pu.ac.in

Tumulesh Solanky, Chair and Professor, Dept. of Mathematics,
Univ. Of New Orleans, New Orleans, USA, tsolanky@uno.edu

Registration Fee:

Till August 31, Till October )
On site
2013 15, 2013
Regular 40,000JPY 50,000JPY 60,000JPY
Student 30,000JPY 40,000JPY 40,000JPY
Regular
10,000RP 15,000RP 20,000RP
from India
Student
10,000RP 15,000RP 15,000RP
from India
Welcome Party
5,000JPY 5,000JPY 5,000JPY
ticket
Banquet ticket 10,000JPY 10,000JPY 10,000JPY
CD proceeding 10,000JPY 10,000JPY 10,000JPY
Contact Us

Conference Website : http:/Avww.f.waseda.jp/watada/FIM2013/
Email : fim2013@list. waseda.jp
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Forum for Interdisciplinary Mathematics (FI1M)

The Forum is a registered trust in India. It is an India based international
society of scholars working in Mathematical sciences and related areas. The
society was incepted in 1975 by a group of University of Delhi intellectuals
led by Professor Bhu Dev Sharma. The forum has been conducting
international conferences in India and abroad. The present conference is
22nd in a series of International Conferences of FIM held outside India in
USA, Europe, Australia & China and in India, at Kolkata, Jaipur, VVaranasi,
Mysore, 1IT-Bombay, Allahabad, Lucknow, [IT-Chennai, Patna,
Waknaghat, Chandigarh. This year the conference is being hosted by the
Graduate School of Information, Production and Systems, Waseda
University, Fukuoka, Japan.

About Kitakyushu City, Climate

Kitakyushu, the gateway to Asia, is separated from Honshu by the Kanmon
Straits. From ancient times, the city was blessed with both a rich natural
environment and culture and has developed as a key junction for trade. In
November, the temperature varies between 8-15 0C.
http:/Amww.city.kitakyushu.lg.jp/english/file_0069.html

Conference Venue and Accommodation

Direct access from JR Kokura station’s North Exit — a 5-minute walk —and
the concentration of all facilities make the International Convention the
perfect location for large-scale conventions. This area is close to the
downtown in Kitakyushu. There are several hotels around this area. You
can see hotels in the next page,
http:/Avwww.convention-a.jp/language/english.html

Routes to Conference Venue

The conference venue is close to the JR Kokura station, so each participant
will move to the Kokura station at first, and then he/she will move to the
conference venue. The next site
http:/Aww.kyutech.ac.jp/english/about/map/access.html

is the access to the TOBATA campus of Kyushu Institute of Technology
near Kokura station. For more details, please search online maps with
keywords JR Kokura station and Kitakyushu.

Nature of the Academic Program of the Conference

The academic program of the conference will consist of Symposia/Invited
talks/Plenary talks /paper presentations, poster presentations, Ph.D. Scholar
Best Paper award. Each participant is required to register and submit the



relevant fee for participating in the conference. The fee structure for
registration is given in the registration form. Persons interested in organizing
symposia in their areas of expertise are invited to write to any one of
Conference Chair/Co-Chairs/Organizing Secretaries.

Broad areas of the Conference

Mathematics: Analysis, Algebra, Ordinary and Partial Differential Eq.,
Wavelets, Fluid Dynamics, Physical sciences and Engineering.
Combinatorics: Graph Theory, Statistical Designs, Finite Geometries,
Cryptography, Number theory, Information, Coding Theory.

Statistics: Applied Statistics, Biostatistics, Econometrics, Prediction, Time
Series and Stochastic processes, Statistical Modeling, Multivariate Analysis,
Reliability Analysis, Statistical Inference, Order Statistics.

Operations Research: Optimization Techniques, Applications to Industry,
Management and Technology, Mathematical Modeling and Simulation.
Computer Science: Computational Techniques, Algorithms, Languages,
Fuzzy Set Theory and Applications, Rough Set Theory and Applications,
Software systems, Data Mining, Soft Computing, Application Systems.
Bioinformatics: Statistical techniques in Bioinformatics.

Research Papers in other fields having mathematical contents are also
welcome.

International Advisory Committee

Narsingh Deo, Millican Chair Professor, School of Computer Science,
University of Central Florida, Orlando, USA, deo@eecs.ucf.edu

Michel Deza, CNRS, & Ecole Normale Superieure, Paris, France,
Michel.Deza@ens.fr

Sat N. Gupta, Professor of Statistics & Asociate Head, UNC, Greenshoro,
North Carolina, USA, sngupta@uncg.edu

Aboul Ella Hassanien, Professor, Faculty of Computers & Information
Technology, Cairo University, Egypt, abo@egyptscience.net

Toshiharu Ikeda, Professor, Faculty of Engineering, Kyushu Institute of
Technology, Fukuoka, Japan, ikedat@mns.kyutech.ac.jp

Norikazu Ikoma, Associate Professor, Faculty of Engineering, Kyushu
Institute of Technology, Fukuoka, Japan, ikoma@comp.kyutech.ac.jp
Lakhmi Jain, Professor, Knowledge-Based Intelligent Engineering
Systems, Centre, University of South Australia, Adelaide, Australia,
Lakhmi.Jain@unisa.edu.au

Hiroshi Maeda, Dean, Faculty of Engineering, Kyushu Institute of

Technology, Fukuoka, Japan, hmaeda@ecs.kyutech.ac.jp

Sadaaki Miyamoto, Professor, Graduate School of Systems and
Information Engineering, University of Tsukuba, Tsukuba, Japan,
miyamoto@esys.tsukuba.ac.jp

S.P. Mukherjee, Ex-Centenary Professor of Statistics, University of
Calcutta, Kolkata, India, mukherjeesp2000@yahoo.co.in

C. Radhakrishna Rao, Director, Indian Statistical Institute, New Delhi
and later Director, Center of Multivariate Analysis, Pennsylvania State
University, College Park, USA, crrl@psu.edu

Bhu Dev Sharma, Professor of mathematics, GHT University,
Noida-201307, India, sharmaforum@yahoo.com

Andrzej Skowron, Full Professor, Institute of Mathematics, The
University of Warsaw, Warsaw, Poland, skowron@mimuw.edu.pl
Dominik Slezak, Professor, Institute of Mathematics, The University of
Warsaw, Warsaw, Poland, and Infobright Inc.,

dominik slezak@infobright.com

Yoshinobu Teraoka, President, JAMS, Japan, teraoka@agate.plala.or.jp
Shusaku Tsumoto, Professor, Faculty of Medicine, Shimane University,
Matsue, Japan, tsumoto@computer.org

Toshitsugu Ueda, Professor, Graduate School of Information, Production
and Systems, Waseda University, Fukuoka, Japan, t-ueda@waseda.jp
Guidelines for Submission of Papers

There are two types of submission, the first is an abstract submission and
the second is a full paper submission. In each submission, a Word template
file and tex template files are prepared in the web page. Please follow the
instruction, and send your manuscript as an attached file to the next e-mail
address: fim2013@listwaseda.jp. All manuscripts will be reviewed and
only those manuscripts approved by the reviewers will be selected for
presentation. Papers Presented at the conference will be selected for
publication in: Scientiae Mathematicae Japonicae (International Sciety for
Mathematical Sciences). Another journal is also considered. For more
details, please examine the following.

Conference Website : http:/Aww.f.waseda.jp/watada/FIM2013/
Email : fim2013@list.waseda.jp
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ORI DOMEEIL C(3) =5 ThH D, x,y LFHTRT &,

YyyrIrT, YyIryrT, yyrryr, yryyrr, yryrys. (2)

D51 THD, A (1) THALONDMEEEIEL, nikdD Catalan B & /TN %, Catalan #ix, ~
VX — D% Eugene Charles Catalan (1814-1894) (2B A TA DI bz, C(0) =1 LiEL &
Catalan H O L R ORI ENZEh, KA TEZ BN D,

— 1 —4x

C0)=1,Cn)=> Ck) (nz1), > C(n)a"= ! o (3)
k=0 n=0

Catalan £013, Bell £t & [AER. LN O X 9 Zeflix O EHRIEICELIL, 4 H Catalan xtIGRRE & FEE
FELHARNLNTW D, FFI2, HW.Gould [1] 1%, 1976 LUK Catalan & BeLL #ICBIT o5m3C - &
BHaED . 2007 FEEBEPE T 470 12 B 5 STk Ik L TV 5,

o (n+1) HOLFH| aras...anany1 WX 5 IEFEGH 7R 2 HEEIH T OfE%L (D.Singmaster,1979 [2]);
(2) D 2,y TEFNCBNT, 3 ELFIC, y BHEIL ¢ (IS S 85 L. (2) OIFFIL,
(((ara2aza4, ((a1(a2azaq, ((a1a2(azaq, (a1((azasaq, (a1(az(asaq
WK T 5, Well-defined 22455 & 72 5 K o2, FHIL ) "2z % &
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Vil D (n+2) IMBAEE HACRD BT n 8O = A EIT 5 HIEOEE (Buler, 1758);
n=3DHE, a1 b azg DT NMAFOM S AIBIZBWT, Bay & ax T3IHEELHELT 255, KD
DHFTLNITIZ T~V (arag) 220 DEET, 3 AIEHENZ LD (n+ 1) O Bracketting MBI IE
SEDZENTED, HEDID a5 \THREDFEIMDIT 03T D, LLTFO C(3) =50 O4E|

Stack 7254351 % n EFOMEE (D.E.Knuth,1973[3]); ¥ O o,y XFFNTBW T, o & Stack
Dby TOEFREZIY 727, y & Stack D by FICHEBEFHFA LGS ED L. AN LT 123124 LT
Stack 2> HAF LN EINE,  (2) (23t LT 321, 231, 213, 132, 123 OIEFIRSE S5, NEF] 312 1%,
Stack (FAZ#R) TG BILRWIEFITH 5,

(n+1) OH#E% $-> Planar Binary tree OfE# (D.A.Klarner, 1970[4])
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KIS SHED & (2) IS 27 ¥ A0 +— 7 ##KIE, 0123210, 0121210, 0121010, 0101210, 0101010
L5,

Murasaki Daigram-1976 4=, H.W.Gould [1] 1%, HEFOKIZET MG EMBE % F i O Catalan 4%
LLELTRINM LT, BREREFLIL, bFEEHOGEELENZN S AT D, 525 AERE, TOHNs 58%
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u =1+ zuP (7)

D RS TR 2 ME— DfF u(z) = > 07 Cr(n)az™ THDHZ LM BTV D,  heigher Catalan
BIZBAL T, ZLORMGMENR G2 BN TWD, BUT, ZORBEERAEMRWNT, B L y=kr—0b,

cy=kx+c THIRS N O REICOWTET 2. Wi(n,a,b) XU Ti(n,a,b,c) ZZNLI, E
n‘v? Ly X OSAT 2 8% L1, Lo % cross T2 2 L 72 < JRRMNOHEF R (n,kn 4+ a — b) ~[A1D O KsF-#%
oM@ ET 5, B3, Wi(n,a,0) OLXZRD LD, FHENL, TR (n,kn +a) ~AD D
TR OB, ( (k+1) ”*a) ThD, THEHOREL. By = ke % cross T (n, kn + a) ~[5>

10



I, BT, D r(0<r S n) kLT, B (0,0) = (rkr — 1) — (r kr) DU, B L %
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n T
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Higher Catalan 3D R:BIETE (7) & —Mxfb L7 Pdlya& Szego [9] DK DFERIL, FF &M EE
ACB VT, HEEREE A R LTS (S.G.Mohanty, 1979 [10]); fEE O o, B 12k LT, HEEX
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o > n N o« o+ On
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s W0
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WLV NED, Ko T, Wi(x,a,0) = u TH 5, £, Wi(n,a,0) = Ap(a+1,k+1),n >0 TH
%o Ap(a,B) IZBILTiX, FFL® Convolution of Vandermond’s Type DA (Gould [11]) 235V 37
O BE anq, an IZXF LT,

zn: (oq —|—ﬁr> Ay (03, ) = <a1 + an —|—ﬁn> ’ n>0 (11)

T n
r=0
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L, gp(a,n) iE, [f25] RO x DZHEXTRO L 5 ICER SN !

[%]

>3

(]

oo =Y (") ars nzo (14)

T
r=0

SEATIARE Ly MO8 Ly CHRIBR S N7 s THEEE OIS Th(x, a, b, ) ORSIE, FRROSERK op(z,n) &
HWT, ORI THT = LN TE % (M.Sato& T.T.Cong, 1983 [13], M.Sato, 1983 [14]), 7272 L.
Ogngﬁ%ﬂ}m<b®%é)mﬁbfﬁ\ﬂmumad:(““f*”>kﬁéo

x,b) X pr(x, b+ c—a)
or(z,b+c+1)

zu%maqzw“ , 0Za<b+e (15)

k=10%8, ¢i(z,n) iX, 5 _FED Chebyshev ZHA U, (x) ZHNT, RO X HITEKT LN T

&5,

1

2Vx

o MFEME: ENAD L ISHOENH D F v 2B T, ERHDIMERE p. HRWHERE ¢(=1—p)
T %, A (b+1)HOETRFrazihnicl &, ENES 2570 (BBPE) . 80 TED (b+c+1) HEL
RERNTHKET LT D, BET DHERA RO L, ZHIE, 2 0OBRINEEZFFO 1 IRTTT VX LT 4+ — 71
BWC, 1 ATy T DAT vy FIRPRRRDGEOMBETH L, EBNMREEE z, KRN TR)p->EEZE y
ETHE, TORETORLEDEKII14r—y+b+1THD, - T. 1 S Mo —y+b+1 S b++c+1
DEMEWTZTIRY | BEAITHI<., 1de—y+b+1 =0 DEEITHIEL., 14z —y+b+1 > b+c+1 DGHE
B> THE T 9%, 2T TEHEICEBWC, HEN 14 THDLATEMRE L1 : y =140 —b, Ly : y = ldz+c
CES L BROT v I FEAEHETORFRBIC L > TRRATL LN TE D, BENAIND
DFATHEMEZ cross LIRWIRY | BFAITHE <, BFET D DI, B Ly % cross TH5 G5 ThH D, v =n
Tecross & T D&, EHAIOKTAIX Ly LD (n,1d4n+b+c¢) THDH, DX D 72k OMEIL,
Ti(n,b+c,byc) THY, TNFNOHBERIL, pigdrttte Th b, iE- T,

sin(n + 1)0
sinf

©1(z,n) = Vz"U, ( ) , 12721, Uy(cosf) =

WREST DHEE =g x Y Tu(n,b+c b, c)p’g "o (1)
n=0
_ et <9014(93pvb) x 9014(1‘;»,0)) _ d" M oua(ap,0)

with z, = pg*?. 2
o1a(zp, b+ c+ 1) o14(Tp b+ e+ 1) p = P4 (2)

f:fi L/\ @14(pq147n) = ZTZ(]) (n_7-14r) (_pq14)7" n 2 0.

EE 7 Catalan D — AL Z b T B W R O BLE 2 DAFIEIZEL Y #2r o 72 D1k, 1980 (£ TH
Do Mf, BeABUEEAE CEBEEE T HaSRE) LT, Calaniello R FEAUTIES < THRRE[E]
B OBERERG | OHLFEIFIEEIT > T2, ZOWBETELA~DO AT v TIENIEFEE ko, k1 TH 251
B 1VRILT V5 LY =7 OWIHEROMBIC IR o T2, T2 4 DT+ — 7 BT, BE A 2 O
LA I AT LB TR S 2 4 HRIEOMAERICIRET 2 2 L Tx 5, #C [12], [17) 1. =
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NEDORMEEH > TND, EHICHEEIT, 2 RIT Vil EORKTFREE & 2R T 22 M L O TR~ D —fi%
fbZAT o7z, RELNLHKINEL. (m+ 1) RICZERNZI T DR OFATEY-H TH 5:

Li: y=Y kar—b,Ly:y=Y kap+c, (ke >0,k0bc=0 135K
r=1 r=1

2D ORHE CHIBR S U2 A5k o REEI%L (M.Sato& T.Sado, 1985 [15]) k5 & & Hiz, A.Wald
12 & B E T s R~ R 23t 7= (H. Yabuuchi& M.Sato [16]) . B4 1T S U7 A5 %
Beny FOBRRKERY A TIE, y X RSOMEE, o @i, Lol ORREOEEICKHET 5,
7o, PATRTEOME 238 (M.Sato, 1992 [18]) DHA~DO YL b> T 5. ME A FEEL ke
0<hoS ke, r=1,-,m) DA, BEEOEAL 28T, FEKX w0 =1+ 7 zuboth o
JF R PRI D AT iR T 5
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