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. FROM THE DI RECTOR

The Center for Applied Mathematics and Statistics (CAMS) was
established in 1986 to pronote research in the mathemati cal sciences
at the New Jersey Institute of Technol ogy. Menbers of the Departnent
of Mathematics naturally formthe core of CAMS nenbership, but the

| nportance of mathematics for science and technol ogy has nade CAMS an
I nterdi sci plinary organi zation. The formal structure of CAMS in 1992
consisted of the Director, the Commttee on Research and Schol arly
Activities, the Commttee on Sem nars and Col | oqui a, and the

Comm ttee on Conputer Research Facilities. But the essential nature
of the organization is that of a voluntary association of individual
researchers joined in a collegial collaboration to enhance

mat hematical work at NJIT. This report, docunenting the
acconpl i shnments of CAMS and its nenbers in 1992, shows the high |evel
of success we have had in this endeavor.

CAMS undertakes a wide range of activities in pursuing its m ssion.
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Since cutting edge research requires that its nenbers be in steady
contact with international scientific and engi neering comrmunities,
CAMS brings researchers fromacadem a, industry, and governnment to
NJIT for both short termvisits (e.g., sem nar presentations) and for
|l ong term stays (e.g., sabbatical |eaves). CAMS fosters research

col | aborati ons between NJIT and other Institutions by organizing

I nterdi sci plinary workshops and by bringing together researchers
whose strengths are conpl enentary and whose goals are common. And in
sonme cases, CAMS has appoi nted Research Professors to formalize this
rel ati onship so that grants can be jointly pursued.

CAMS activities also include submtting proposals to support its
research efforts. It does so by dissem nating information, organizing
group efforts, and providing adm nistrative assi stance to proposers.
Seni or nmenbers of CAMS conmmt significant anounts tine and effort in
provi di ng gui dance and advice to young researchers in their efforts
to procure funding. And finally, CAMS fosters and encourages research
anongst its nenbers by arranging the acquisition of necessary

resour ces.

Looking to the future, CAMS hopes and expects to maintain it high

st andards of professionalismand scholarship. It plans to extend its
activities to include fostering student research and devel opi ng | ong-
termrelationships with industry.

The acconplishnments of CAMS are built on the efforts and support of
many individuals. CAMS is deeply indebted to President Saul Fenster
whose vision has created an environnent in which the aspirations of
CAMS are espoused and appreciated. CAMS is al so deeply indebted to
Provost Gary Thomas for his pivotal role in realizing this vision and
in particular for his unflagging assistance and support. And finally,
CAMS is very appreciative of the deep commtnents of John Tavant zis,
former Acting Chairman, and G egory Kriegsmann, Chairnman and
Foundation Chair of Applied Mathematics, whose generous supply of
resources, advice, and energy have been instrunental in CAMS' success.

1. MEMBERS OF THE CENTER FOR APPLI ED MATHEMATI CS & STATI STI CS
Ahluwalia, Daljit S. - Drector

Departnent of Mathematics CAMS Menbers (1992)
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Andr ushki w, Roman
Bhat t acharj ee, Mani sh
Bl acknore, Denis

Buki et, Bruce

Dhar, Suni |

D os, Rose

CGol dberg, VI adi sl av
Huang, Xun-Cheng

Kri egsmann, G egory
Lacker, M chael

Luke, Jonat han

M| ojevic, Petronije
Nachbi n, Andre
Papageor gi ou, Denetri us
Perez, Manuel

Porter, M chael

Ray, Bonni e

Sran, Kewal

Stickler, David
Tavant zi s, John

Var at har aj ah, Par amanat han
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Wagner, Barbara

Departnent of Mechanical & Industrial Engineering
Rosat o, Ant hony

Dave, Rajesh

Departnent of Cvil & Environnental Engineering
Meegoda, Nanmunu

CAMSResear ch Prof essors

Chaudhry, Hans

Fi ndl ey, Thonas

[11. SEM NARS AND WORKSHOPS

To assure its nmenbers continuous contact with the latest scientific
results and i deas, CAMS hosts frequent sem nars, workshops, and short
courses. The weekly Sem nar in Applied Mathematics and Statistics
(jointly sponsored by the Departnent of Mathenmatics) brings

di stingui shed scientists and engi neers from academ a, industry, and
governnent | aboratories to NJIT. Recent speakers include nenbers of

t he National Acadeny of Sciences, the National Acadeny of

Engi neering, and Fellows of the Institute of Electric and El ectronic
Engi neers. The nonthly

Wor kshops on Mat hematical Problens at NJIT pronote research
col | aborations by giving nenbers of the NJIT community an opportunity
to present problens of current research interest.

CAMS SEM NARS 1992

Vol odynyr Korol evich, S.1.Subbotin Institute of Geophysics, Acadeny
of Sciences of Ukraine

Sel forgani zation in Strongly Nonequilibria Condensed Mtter
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Bar bara Wagner, Departnent of Mathenmatics, New Jersey Institute of
Technol ogy

Robust Fluid Dynam cal C osures of the Broadwel |l Model
Syl van Cappell, Courant Institute, New York University
The Masl ov I ndex and Spectral Fl ow

Raj esh Dave, Departnent of Mechani cal and Industrial Engi neering, New
Jersey Institute of Technol ogy

Non-Intrusive Particle Tracking System
Dinesh S. Bhoj, Statistics Departnent, Rutgers University, Canden

On Approximating the Distribution of Linear Conbinations of
| ndependent Chi-Squared Variables wth Applications

M ke Shell ey, Courant Institute, New York University
Topol ogi cal Transition in Hel e-Shaw Fl ow

Robert Barat, Departnent of Chem cal Engi neering and Environnent al
Sci ence, New Jersey Institute of Technol ogy

Model i ng Conpl ex Chem stry in Conbustion Environnents

Suni | Dhar, Departnent of Mathematics, New Jersey Institute of
Technol ogy

Ext ensi on of a Negative Miltinom al Mbdel
Shi Jin, Courant Institute, New York University
Nurmeri cal Schenmes for Hyperbolic Systens

N.J. A. Sl oane, Mathematical Sciences Research Center, AT&T Bell Labs,
Murray Hill, New Jersey
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GOSSET, a General - Purpose Program for Designing Experinents

David Muraki, Programin Applied & Conputational Mthematics,
Princeton University

Optical Self-Focusing in a Liquid Crystal

Juan Jose Egozcue, Departnent of Applied Mat hematics, Universidad
Politecnica de Catal una, Barcel ona, Spain

Estimating Directional Spectra of OCcean Waves Using the |nstantaneous
Direction Method

M chael M ksis, Departnent of Engi neering Sciences and Applied
Mat hemati cs, Northwestern University

Stability of a Ridge of Fluid

B. S. Dandapat, Physical & Earth Sciences Division, |Indian
Statistical Institute

On the Flow of a Thin Liquid Filmover a Cold or Hot Rotating Di sk

Al exander Chorin, Departnent of Mthematics, University of
California, Berkeley

Tur bul ence, Pol yners and Percol ati on

Sergey Beli kov, Courant Institute, New York University
Averaging and Optimal Control of Strongly Gscillating
Syst ens

John R nzel, Mathematical Research Branch, National Institute of
Heal t h, Bet hseda, Maryl and

Novel Rhyt hnogeni c Mechani sns for Coupl ed Neuron Mdel s

Andre Nachbi n, Departnent of Mathematics, Chio State University
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St abl e Met hods for Vortex Sheet Mbtion in the Presence of Surface
Tensi on

M chael Ward, Courant Institute, New York University

Summary Logarithm ¢ Expansions for Strong Localized Peturbations of
Li near & Nonli near Ei genval ue Probl ens

John Lowengrub, Mathematics Departnent, Stanford University &
I nstitute for Advance Studies, Stanford

2 Phase Interfacial Fluid Flows with Surface Tension

Fern Hunt, National Institute of Standards and Technol ogy,
Gai t her sburg, Maryl and

Approxi ante Met hods of Cal cul ati ng Snmooth | nvari ant
Measures Arising from D screte Dynam cal Systens

Tuncay Aktosun, Departnent of Mthematics, Southern Methodi st
Uni versity

| nver se Probl ens and R emann Boundary Val ue Probl ens

Herb Kranzer, Mathematics & Conputer Science Departnent, Adel phi
Uni versity

Si ngul ar Shocks

M chael Booty, Departnent of Mathematics, Southern Mt hodi st
Uni versity

The Model i ng and Anal ysis of Filtration Conbustion

M chael D. Collins, Naval Research Laboratory, Wshington, D. C

Par abol i ¢ Equati on Met hods for Propagation, Scattering, and Boundary
Condi ti ons
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Leoni d Kal achev, Departnent of Applied Mathematics, University of
Washi ngt on, Seattle, Washi ngton

A Rel axation Wave Sol ution of the FitzHugh-Naguno Equati ons and
Rel at ed Probl ens

Brian Jersky, Economc & Social Statistic Departnent, Cornell
Uni versity

| dentifying and Modeling Non-stationarity and Non- linearity in Tine
Series Anal ysis

Bonni e Ray, Departnent of Operations Research,

Post Naval Postgraduate School, Mnterey, California

Model i ng Long Menory Process for Optimal Long-range Prediction
F. Jay Bourl and, Departnent of Mathematics, Stanford University
Connections Across A Separatrix wth Dissipation

M chael Tortorella, Mdeling and Anal ysis, Bell Laboratories,
Hol ndel , New Jesey

Engi neeri ng and Modeling Perspectives into Availability Theories for
Mai nt ai ned Systens

Asit P. Basu, Departnent of Mathematics, University of California at
Los Angel es

Order Statistics and Exponential Distributions

Russ Caflisch, Departnent of Mathematics, University of
California at Los Angel es

Singularity Formation for Conplex Sol ution

of the Inconpressible Euler Equations
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Ri chard Meyer, Mathematics Departnent, University of Wsconsin
Probl ens in Applied Mathematics

Joseph Fl aherty, Departnent of Conputer Science, Renssel aer
Pol ytechnic Institute

Hi gh- Order Adaptive Methods for Parabolic and Elliptic
Systens

Edward Spi egel, Departnent of Astronony, Colunbia University
Dynam cs of Interacting Solitary Waves

Bengt Fornberg, Corporate Research, Exxon Research & Engi neering,
Annandal e, New Jersey

Fast Generation of Weight in Finite D fference Formnul as
Edward J. Dudew cz, Departnent of Mathenmatics, Syracuse University

The Most Frequently Gccurring ProblemIn Applied Statistics: Exact
Solutions for the Conparison of Two Means, & Conparisons

Jonat han Bel |, Departnent of Mathematics, State University of New
York at Buffalo

Studi es of the Sense-of-Touch System from a Mt hemati cal Model i ng
St andpoi nt

Paul Davis, Mthematical Sciences Departnent, Wrcester Polytechnic
Institute

Sone Mat hematical Problens in Electrical Power Network
Moni toring and Contr ol

A. S. Fokas, Departnent of Mathematics & Conputer Science, Institute
of Nonlinear Studies, Carkson University
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Some Remarks on Integrability
Ri chard Meyer, Mathematics Departnent, University of Wsconsin
Probl ens in Applied Mathematics

WIlliam Peter, Departnent of Physics, Ben Gurion University,
Berrsheva, |srael

Hydr odynam c Col | i mati on of Precessing Jets

Steve A Piacsek, Naval Research Laboratory, Stennis Space Center
Det achnent, M ssi ssi ppi

Nunerical Sinulation of 3-D Convective Flows in a Freezing Cceanic
Surface Layer

1992 CAMs WORKSHOPS

PROBLEMS | N ENG NEERI NG

M ng Leu, Departnment of Mechani cal Engineering & |Industri al
Engi neering, NJIT

Representati on and Anal ysis of Swept Volunmes with Applications to
Manuf act uri ng Aut onati on

Nanmunu Meegoda, Department of Mechani cal Engineering & Industrial
Engi neering, NJIT

Macr oscopi cal | y Conpati bl e Expression for Hydrodynam c
Di spersi on

PROBLEMS | N STATI STI CS

Mani sh Bhattacharjee, Departnent of Mathematics and CAMS, NIJIT

Repai rabl e Systens: Bad-as-A d or Good-as New?
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Raj esh Dave, Departnent of Mechani cal Engi neering & I ndustri al
Engi neering, NJIT

Robust C uster Anal ysis

Thomas Spencer, AT&T, Basking Ridge, New Jersey

Recent Applications of Statistics in Consulting at

AT&T

| V. GRANTS AND PROPOSALS FOR THE CENTER FOR APPLI ED MATHEMATI CS
AND STATI STI CS

The Center for Applied Mathematics and Statistics (CAMS) encourages
and assists its nenbers in the preparation and subm ssion of research
proposals. As part of its mssion to inprove the general research
environnment in the mathematical sciences, CAMS has regularly

organi zed group proposals to enhance its conputational equipnment. The
funding of two of these proposals in 1992 has permtted substanti al
upgr adi ng of CAMS conputational facilities. An additional equi pnent
proposal has been submtted for 1993.

Sponsored CAMS Projects:

1. "Mathematical Sciences: Mathematical Science Conputing
Resear ch Envi ronnent s"

Nat i onal Science Foundation: July 1992 - Decenber 1993
Daljit S. Ahluwalia

G egory Kriegsmann

Bruce Buki et

M chael Porter

2. "Mathematical Sciences: Mathematical Science Conputing
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Research Environnents"

Nati onal Sci ence Foundation: July 1992 - Decenber 1993
Daljit S. Ahluwalia

Jonat han Luke

Denetri us Papageor gi ou

Tony Rosato

Raj esh Dave

3. "Analysis of Swept Vol unes"

Nati onal Sci ence Foundation: Septenber 1991 - August 1993
Deni s Bl acknore

Mng C. Leu

4. "Representation and Anal ysis of Swept Volunmes wth
Tol erance and Def ormati on"

O fice of Naval Research: Septenber 1992 - August 1995
Deni s Bl acknore

Mng C. Leu

Frank Shi h

5. "A Three Dinensional Particle Tracking Systent

Sun M crosystem AEG Program My, 1992 - My, 1993

Raj esh N. Dave
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Ant hony Rosato

Bruce Buki et

6. "Applied Mathematical Problens in Electromagnetics”

Air Force Ofice of Scientic Research: June 1991 - May 1994
Gregory A Kriegsmann

7. "Mathematical Methods in Applied Wave Propagation”

O fice of Naval Research: January 1992 - Septenber 1993
Gregory A Kriegsmann

M chael Porter

8. "Mat hematical Mddeling of Anmputee Gait"

National Institute on Disability and Rehabilitation:

July, 1992 - March, 1993

M chael Lacker

Hans Chaudhry

9. "Dynam cs of Dissipative-D spersive PDE s Mdelling
Two- Phase Flow in a Pi pe"

“I'nfinite D nensional Dissipative D spersive Dynam cal

Syst ens.

NATO Col | aborati ve Research Gant: April 1991 - April 1992

Denetri us Papageor gi ou
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10. "Comon Gid Acoustics”

Naval Research Laboratory: Septenber 1991 - Septenber 1992
M chael Porter

Subm tted CAMS Proj ects:

1. "Mathematical Sciences: Mthematical Science Conputing
Research Environnents”

Nat i onal Sci ence Foundation granted, sept. 1993

Daljit S. Ahluwalia

Suni | Dhar

Mani sh Bhattacharj ee

Rose Di os

Bonni e Ray

2. "Visitor Exchange with the Newy | ndependent States of the
For mer Sovi et Union"

Nati onal Research Council - CAST G ant granted, sept. 1993.
Roman Andr ushki w

Anatol i Prykar pat sky

Val eri Sanoi | enko

3. "Path Pl anning Using Sweep Differential Techni ques”

O fice of Naval Research

Deni s Bl acknore

http://math.njit.edu/CAM S/Annual_Reports/cams92.html (14 of 19)11/11/2004 4:41:18 AM



http://math.njit.edu/CAM S/Annual_Reports/cams92.html

Mng C. Leu
Z. Dong

4. "SDE Based Tools for |Integrated Design and
Manuf act uri ng"

Nat i onal Sci ence Foundati on

Deni s Bl acknore

MC. Leu

5. "Fracture and Fatigue Crack Gowh Rate of Metal"
National Center for Infrastructure Studies

Deni s Bl acknore

C. T. Thomas Hsu

6. "M crowave Processing of Ceram c Material s"
Nat i onal Sci ence Foundati on

Gregory A Kriegsmann

7. "Integrated 3-D Dynam c Model of AK/BK Socket and Gait"
National Institute of Health granted 30K

M chael Lacker

Hans Chaudhry

Thomas W Fi ndl ey

Wanda Boda
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8. "Simulation and Moddeling of Filtration in Porous Media"
Nat i onal Sci ence Foundati on

Ant hony Rosato

Jonat han Luke

VIT. FACILITIES

A. COVPUTATI ONAL LABORATORY

Commttee on Conputer Facilities

M chael Porter - Chairperson
Andr e Nachbin
Denetri us Papageor gi ou

Laboratory Assistants

Ni chol as Ant oni ou

Per haps the nost notabl e success this year was the funding of two
separate NSF proposals for conputer equipnent. The first by Profs.
Luke, Papageorgi ou, Rosato and Dave was directed towards a
conputational server, that is, a machine that could handl e the nost
conputer intensive scientific sinmulations. As a result of this

i nterdisciplinary effort, a high-performance HP 735 workstation with
significant RAM and hard-di sk storage has been ordered. Separately,
Profs. Bukiet, Kriegsnmann and Porter were awarded an NSF grant for a
machi ne devoted to scientific visualization. As a result, a new
Silicon Gaphics Indigo wwth a high-quality col or PostScript printer
has been installed in the conputer Iab. The SG@ also cones with a
sophi sticated 3D visualization tool called EXPLORER

The nunber of faculty using conputers, especially work-stations, has
I ncreased significantly in the last few years. A nunber of changes
have been made or are planned to i nprove the connectivity of the

di fferent machi nes.
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The first step was to cross-nount' all the disks in the departnent.
This means that every workstation can directly access the files of
every machine in the departnment. In addition the "plan9 disk has
been nounted on all the workstations and on the mserver. This disk

I s mai ntained by the Conputer Services D vision and contains a wealth
of val uabl e public-domain software. Thus, TeX, various graphics
packages, previewers and utilities are available to all the Sun

wor kst ati ons.

A separate effort was undertaken by Prof. Nachbin to select and
install standard software for use on all workstations. The three
categories he considered were (1) graphics, (2) scientific libraries
and (3) synbolic manipulators. In the graphics category GNUPLOT was
made avail able to everybody through the plan9 disk. The GNUPLOT
package is quite popular but is strictly a conmand |ine interface
program As an alternative the XMGR/ XVGR was al so installed. This
packages uses pull-down wi ndows and is so easy to use it is
essentially self-explanatory. Wrk is in progress to install LAPACK
and additional scientific libraries. Wth regard to synbolic
mani pul ati on prograns, MAPLE, MATLAB and MATHEMATI CA were all
considered. In the near term the decision was nmade to obtain a copy
of MATHEMATI CA to be installed on the HP conputational server.

To better serve the PC users in the departnent, the DESQui ewX package
has been installed on a trial basis. This package allows a PCto
provi de the sanme wi ndows environnment that is used on the

wor kstations. Simlarly, the X-Wndows installation was conpl eted on
the 'm server machine so that users of this ol der generation of

wor kst ati ons coul d access the newer systens in the departnent.

In the com ng year further changes are anticipated. One key goal is
to i nprove the software and hardware available for the statisticians
in the Center. A new NSF equi pnent proposal has been prepared by
Profs. Bhattacharjee, D os, Dhar, and Ray for this purpose.

The ot her key goal is to provide a reliable back-up of the various

di sks. Prof essor Papageorgi ou has taken responsi-bility for setting
up such a systemtogether with our system manager, M chael Si deras.
In the short termthey have set up a systemto provide backups on a
150 nbyte tape drive. Since the departnent now has sone 10 gi ga- bytes
of storage this is not adequate over the long term Arrange-nents are
now being made to obtain a high-capacity (5 giga-byte) 8 mmdrive.
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This should be in place in the summer of 1993.

The above descri bed additions and nodifications have consuned a
significant anobunt of tinme. A great deal of credit goes to our new
| ab assi stant/system manager M chael Sideras.

VI . SPECI AL ACH EVEMENTS OF THE MEMBERS OF THE CENTER FOR
APPLI ED MATHEMATI CS & STATI STI CS

AVWARDS & RECOGNI TI ONS

D os, Rose

Presented the "Qutstandi ng Woman Sci enti st Award" by
t he New York Metropolitan Chapter of the Association
for Wonen in Science, June, 1992.

Kri egsmann, G egory

El ected Fellow of the Institute for Mathematics and Its
Applications (United Kingdom, Cctober, 1992.

Appoi nted Associate Editor for the Journal of

El ectromagneti ¢ Waves and Applicati ons.

Appoi nted Associate Editor for the Journal of

Engi neeri ng Mat hematics, 1992.

Sel ected Chairman of the organizing commttee for the
Nati onal Meeting of the Society of Industrial and
Appl i ed Mat hematics, (SIAM 1992.

Lacker, M chael
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Appoi nted Associate Editor for the Journal of
Theoretical Biology, My, 1992.

Porter, M chael

Appoi nted Associate Editor for the Journal of the

Acoustical Society of America, 1992.
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