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Mathematicsprovidesalogical framework and alanguage indispensableto understanding thetechnica worldinwhich
welive. Thefollowing description summarizesthe many contributionsto thisfield of study made during the past academic year
by the faculty and midshipmen magjors of the Mathematics Department of the U.S. Naval Academy. Theresultscited reveal the
great scope, diversity, and applicability of mathematics and offer glimpses of itsintellectual beauty and appeal.

Severa midshipmen conducted research projectseither asHonors Mathematics Mgjors or in specially created projects
under the guidance of faculty members. Several faculty spent many hours serving as mentors and readers for capstone projects
required of all midshipmenmajors. Listed next are some of our mathematicsmajors, their projects, and their faculty mentors:

Geradd Paul Lorio: “Fibonacci Sequencesand Changing Determining Probability” (Professor Mark E. Kidwell)

Scott CharlesMcKinney: “Wavel etsand Approximation Theory” (Professor Peter R. Turner)

Evdyn AnnMelo: “Fractals, They' re Everywhere!” (Professor W. D. Withers)

Myah Chrigti Monjure: “ Communicating with Chaos. Controlling Chaosto Transmit Messages’ (Associate Professor Erik M. Ballt)
Craig Matthew Trent: “ The Jeep on aGraph Problem” (Associate Professor T.S. Michagl)

Once again, the USNA Mathematics Department produced awide range of scholarly work that appeared as technical
reports or as publicationsin refereed journal sthroughout theworld. Dozens of articles appeared as applications of mathematics
or as pure mathematical research. Topics that Mathematics Department faculty researched include: mathematics pedagogy,
chaos and dynamical systems, mathematical physics and cosmology, algorithms for computers, wavelets, cryptology, ocean
acoudtics, navy ship degaussing, image recognition, quantum computing, and basic mathematical research in areas such as
algebra, analysis, combinatorics, differential equations, matrices, number theory, operator theory, and statistics.

In addition to many independent research projects, severa research projects were sponsored in whole or part by a
variety of sources, such as:

The Johns Hopkins University/Applied Physics Lab
Officeof Naval Research

Naval Research Laboratory

Naval Air Warfare Center

Naval Surface Warfare Center

Naval Academy Research Council

National Science Foundation

National Security Agency

Natural Sciences& Engineering

Council of Canada

During the past year, members of the USNA Mathematics Department presented the results of their scholarly activities
at over fifty occasions at professional mathematical meetings and colloquia throughout the United States and abroad. This
activity, dong with publication, enhancesthe academic stature of the Nava Academy and promotesthe professional growth and
reputation of thoseindividuasinvolved. Through research activity, the faculty expand their intellectual horizons and stay vital
intheir disciplines. They contribute to the discovery of new mathematics. And they develop new materials and ideasthat they
can share with midshipmen studentsin their mathematics courses and research projects.
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Sponsored Resear ch

Communicating Through Controlling Chaos
RESEARCHER: Midshipman 1/C Myah Monjure
ADVISER: Assistant Professor Erik M. Bollt
SPONSOR: Alumni Fund, Funded by USNA Academic Dean and Provost through the Chaos Lab

This project addresses problems in controlling chaos and controlling symbol dynamics with small perturbations.
Recent work has demonstrated the utilization of symbolic dynamicsrepresentation of controlled chaotic orbitsfor communications
with chaotic signal generators. The evolution of trgjectoriesof achaotic dynamical system isequivalent to symbolic dynamicsin
an appropriate symbol space. The recent advent of controlling chaos using the OGY (Ott, Grebogi, and Yorke) technique and a
variety of targeting algorithms, with physical applications, hasdemonstrated that chaos can be mastered, and inherent instabilities
can beused asan advantagein allowing small deliberate perturbationsto causelarge signal variations. Coupling control of chaos
through small perturbationswith learning thegrammar of the corresponding symbol dynamics meansthat the control perturbations
are actually acoding scheme on the original dynamics. Midn Monjure has successfully mastered the skills of chaostheory and
some control theory necessary to force atrajectory generated by the Lorenz equations to follow a message which can be read,
“Beat Army!”

Shallow Ocean Acoustics
RESEARCHER: Professor JamesL. Buchanan
SPONSORS: National Science Foundation (NSF) and Naval Research Laboratory (NRL)

Inorder torealistically model sound transmissionin ashallow ocean the acoustic properties of the seabed must betaken
into account. The seabed has been model ed varioudy asacompletely rigid dab, adensefluid, or an elasticdab. A moreredigtic
model needsto admit the porous nature of most surficial sediments. 1naporodastic sediment model the seabed istakento consist
of aviscodleadtic frame with an interstitial pore fluid. For the last five years the researcher and his collaborators have been
investigating sound transmission in the ocean over aporoel astic seabed. Recent work hasincluded computing acoustic pressure
inthe near fields over aonelayer seabed using amodal solution combined with integrals along certain branch cuts, computing
acoustic pressure in an ocean with depth-varying sound speed, computing pressurein thefar field over multi-layer seabed using
modal solution, and computing pressurein thefar field using anumerical technique called parabolic approximation.

The solution of the problem described aboveisacomponent of the solution of animportant practical problemin ocean
acoustics, that of recognizing the shape and/or composition of an object in thewater or lying on the seabed. Theinvestigator and
his collaborators made progress on the problem of recognizing the location and shape of an abject floating in the ocean under the
simple assumption that the seabed is perfectly reflecting. Our approach was to simulate the scattered acoustic field by solving
systems of linear equations derived from integrals and the acoustic field over the surface of the scatterer. Two methods of
reconstructing the shape of the scatterer, assumed to be a solid of revolution, are being investigated. The first one is the
Intersecting Canonical Boundary Approximations (ICBA), which attempts to match the acoustic field locally to the field of a
cylinder. Thismethod workswell unlessthe source/receiver islocated at anear null of the acoustic field. Hence for this method
to be successful the frequency of the source must be varied to avoid such nulls.

Another limitation isthat itsyields an estimate of the radius of the object only at depths where asource/receiver unit is
located. A second approach that wastried wasto recover the Fourier coefficient of the scatterer. This method uses perturbation
expansions of the integrals used to calculate the forward field to obtain expressions for the scattered field as a function of the
Fourier coefficients of thescatterer. Thisallowscalculation of thefield efficiently enough to beusedinaninversion scheme. This
method is promising for two reasons. Firg, it is capable of determining the source to obstacle distance as part of theinversion
process. Many inversion techniques require thisdistanceto be known apriori. Second, itis capable of finding the location and
dimension of the object from relatively sparse source-receiver configurations.

Further, worked planned on this problem includes extension of the technique to shapes more general than solids of
revolution and use of the more sophisticated models of the seabed described above.
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AcousticWork
RESEARCHERS: Associate Professor SoniaM.Garciaand Steve Finette (NRL)
SPONSOR: Naval Research Laboratory (NRL)

NRL acoustic Steve Finette’ sgroup isworking on unclassified projectsin thegeneral areaof acoustic wave propagation
in ocean waveguides, and they have an interest in new algorithms associated with both single frequency and pul se propagation
in3-D spatialy varying deterministic or random media. | have beeninvestigating apseudo-spectral method of pulse propagation
that involvesthe solution of anintegral equation viaaGreen'sfunction approach. They are particularly interested inlooking at the
stability and accuracy of the method, and would like to investigate vari ations/generdizati ons of thisnumerical approach for one-
way (forward) propagation, anal ogous to one-way parabolic equation methods that they are currently using.

Closed-loop Degaussing Using Both Naval Vessels and Scale Physical M odels
RESEARCHER: Associate Professor Gary O. Fowler
SPONSOR: Naval Surface Warfare Center (NSWC)

Naval vessels containing ferrous material emit detectable magnetic signals. NSWC administers aproject that studies
and measures this phenomenon. Datais collected from naval vessels under avariety of conditions and from scale models under
similar conditions. A goal of theproject isto connect these datain amanner that will allow measurementsfrom the scalemodel to
predict measurements on the naval vessel. Thisanalysisisboth statistical and mathematical in nature. It includesboth thedesign
of the experiments and the analysis of the data.

Stability of Spacetimeswith Mild Singularitiesor Cauchy Horizons
RESEARCHER: Professor Deborah A. Konkowski
SPONSOR: National Science Foundation (NSF)

Deborah A. Konkowski isstudying spacetimeswith mild singularitiesand Cauchy horizons. Mild singularitiesinclude
quasiregular and nonscalar curvature singularities. Inthe case of quasiregular singularities, particle paths end suddenly with no
warning from infinitely-increasing tidal forces, whilein the case of nonscalar curvature singularities some, but not al, particles
moving near thesingularity fedl infinitetidal forces. A Cauchy horizonisthe boundary of the causal devel opment of spacetime.
Cauchy horizonsand singularitiesareintimately connected, including through the cosmic censorship conjecture, which continues
to be debated.

Inparticular, D. A. Konkowski isstudying (1) quantum-mechanically singular spacetimes, (2) two previoudy devel oped
stability conjectures, and (3) theglobal structure of mild and/or unusual singularities. Thiswork isdonein collaborationwith T.M.
Hédliwel (Harvey Mudd College).

Inthefirst case, following Horowitz and Marolf and work begun by T.M. Helliwell and D.A. Konkowski, classical test
particles are replaced with quantum test wave packets to test the singularity structure of spacetimes which classically possess
mild singularities. Preliminary resultswere presented at the 4" Eastern Gravity Meeting (April 2000) and the American Physical
Society’sApril 2000 Mesting.

In the second case, conjectures proposed by T. M. Helliwell and D. A. Konkowski to predict whether various mild
singularitiesand Cauchy horizonsare stable are being investigated further. Thusfar, the singularity conjectureawaysholdstrue
but the Cauchy horizon conjecture misses purely Weyl singularities, which occur in the plane wave and exact mass-inflation
spacetimes. Results on this work were published in the journal Classical and Quantum Gravity and later presented at the 9"
Midwest Geometry Mesting (Nov. 1999) and the 9" Midwest Relativity Mesting (Nov. 1999).

In the third case, spacetimes with nonscalar and quasiregular singularities are under investigation. This includes
preliminary work on: (1) spacetimes with nonscalar singularities due to Siklos, (2) quasiregular singularities in the context of
dislocations and disclinations and in the context of Columbeau’s extended theory of distributions, and (3) the structure of some
spacetimeswith directional singularities.
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TheMathematical Propertiesof Entanglement
RESEARCHER: Associate Professor Robert B. Lockhart
SPONSORS: Naval Academy Research Council (NARC) and Naval Research Laboratory (NRL)

One of the most useful properties a quantum system can have from the point of view of quantum computation is
entanglement. An entangled system has a given property such as spin as a system, but the individual particles comprising the
system do not have the property. However, after ameasurement is made all the particles have the property. One can usethisin
many ways and so it isimportant to be able to decide when asystem is entangled and to classify al entangled states among all
density states.

Developing Analytical Methodsfor theNavy’sAntenna’s

EM Propagation and | nter actionsProgram
RESEARCHER: Professor Peter A. McCoy
SPONSOR: Office of Naval Research (ONR - Code 313),
Surveillance, Communications and Electronic Combat Division

The investigator constructed an integral transform and itsinverse, which associate solutions of the scalar Helmoholz
equations with analytic functions of one complex variable. These representations are used to specify surfaces containing the
sources or targets from an analysis of the radiation patterns. The investigator developed integra transforms for the study of
scattered dectrical fields. Representations of thistype are necessary for the devel opment of sampling methodsfor approximating
electrical fiddsintermsof discrete setsof sampled frequencies. Based on theseresults, two paperswerewritten: onefor acoustic
problems and the other in electromagnetic.

TheObject/Image Equationsof N Lines
RESEARCHERS: Professor George Nakos (USNA) and Robert Williams (NAWC)
SPONSORS: Nava Academy Research Council (NARC)
and Naval Air Warfare Center (NAWC)

The problem of recognizing an object from atwo-dimensiond pictureiscentral in Computer Vision. For example, aNavy
pilot takesapicture of an object and wantsto identify it based on certain key line features against a database of two-dimensional
images of similar objects. Anexample of ashapethat isrelevant hereisthat of aship. If weassumethat aset of lines (possible
on athree-dimensional object) producesatwo- dimensional image, our goal isto describere ationsbetween the coordinates of the
object points and the image points without using the parameters of the transformation that has produced thisimage. Theseare
the object/image equations. It is usually assumed that both the object points and the image points are determined up to arotation
and atrandation prior to projection. We actually alow the object and its image to be determined up to dightly more general
transformations. This project seems similar to the previous one but this time the object/image equations for lines are far more
complicated that the case of points. Infact, to get theequationsfor aset of six linesrequired the efforts of severa mathematicians
over aperiod of approximately threeyears. Inthispaper wegeneraizetheresultsfor nlines. The equationsarevery complicated
but can be described by using Cramer’s rule type of notation. This paper extends results of Turner, Williams, Grosshans, and
Gleason. Thispaper iscurrently prepared to be submitted for publication.

Shiftson Operator Algebras
RESEARCHER: Professor Geoffrey L. Price
SPONSORS: National Security Agency (NSA) and National Science Foundation (NSF)

One of the key problemsin the theory of von Neumann algebras is to study and to classify the position of subfactors
of aprescribedindex inthe hyper finitell, factor R. In somewaysthis problem resemblesthe Gal oistheory of automorphismsof
finite groups: in fact, the group-theoretic notions of index, normality, and conjugacy al have analogues in the theory of
subfactors. Price has studied a family of subfactorsin R on which one can define a sort of non-commutative version of the
Bernoulli shift of index 2. These shiftsare called Powers shifts. For each Powers shift thereisacorresponding bit streamof 0's
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and 1's, which definesthe shift. The structure of the shift isreflected in certain properties possessed by the bit stream, the most
conspicuous of which iswhether or not the bit stream iseventually periodic. Infact, the bit stream iseventually periodicif and
only if thereisafinite positiveinteger k such that the kth power s of the shift shasrange s(R) with nontrivial relative commutant
inthehyper finitefactor R. Pricehhasshownthat all Powersshiftswith relative commutant index 2 are cocycle conjugate (anatura
sort of equivalencefor automorphismsand endomorphism on von Neumann a gebras) and has made some progress on the higher
relative commutant case. Recently Price has discovered an unexpected connection between the conjugacy classes of Powers
shiftsof finitecommutant index and certain classes of polynomialsover thefinitefield of two elements, which hasledto acomplete
classification of these shifts up to conjugacy.

Pricehasproved that thereexist shifts of relative commutant index 2 on R which are not Powersshifts, andit isof interest
to try to determine whether these new examples are cocycle conjugate to Powers shifts also of commutant index 2. The central
problem in the study, though, isto try to finish the classification of the cocycle conjugacy classes of Powers shifts of higher
relative commutant index. More recently Price hasturned hisattention to the related subject of continuous semigroups of unital
endomorphism on operator algebras. As is true of the Powers shifts, there are analogous classification questions for these
semigroups, whicharecalled E -semigroups. Themost fundamental examplesof E -semigroupsarethosewhich areshifts, inthe
sensethat theintersection of al of therangesof theendomorphisma, t> 0, istrivial. Using thetheory of Markov semigroupsPrice
isat work on constructing new examples of shifts on the von Neumann algebraB(H).

Naval Applicationsof theHigh Level Architecture’'sRun-Timelnfrastructure
RESEARCHER: Professor ThomasJ. Sanders
SPONSOR: Naval Research Laboratory (NRL)

TheDoD Modding and Smulation Magter Plan [DoD95] callsfor the establishment of aDoD widehighleve architecture
(HLA) for modeling and simulation. The purpose of thisisto facilitate interoperability among simulations and to promote the
reuse of smulationsand components. The Defense M odeling and Simul ation Office (DM SO) wastheleader in the devel opment
of the HLA. The HLA was adopted as the Facility for Distributed Simulation Systems 1.0 by the Object Management Group
(OMG) in November 1998. The HLA isnow in the process of becoming an open standard through the I nstitute of Electrical and
Electronic Engineers (IEEE). The objective of thisstudy was stated asfollows. TheHigh Level Architecture’'s(HLA) Run-Time
Infrastructure (RT1) shall be examined for Naval applicationsat NRL. It isdesired that metricsfor naval operationa scenariosbe
developed and evaluated utilizing naval smulation systems. Appropriatemetricsfor the RTI shall be determined and described for
dower-than- real-time, real-time, and faster-than-real -time federations. M easurement systemsand methods shal| be developed to
quantify these metrics based upon aset of standard scenarios. Appropriatetestswill be devel oped in cooperation with other NRL
and NUWC personnel to gather performance data during execution of these scenarios on various simulation hardware and
software systems.

TheHLA dlowsthecombining of severa smulations, caled federates, into onelargesimulation, caled thefederation. The
HL A managesthe communication of changesin parametersand interactionsbetween federates. The principal metricschosenfor this
study werelatency and throughput. Latency was defined asthe time delay between the publication of achange by afederateand the
receiving of natification of the change by another federate. Throughput was defined as the rate of message unitstransfer.

DM SO provides anumber of benchmark testing programs. For most platforms, thisincludes programs for measuring
two-way latency and throughput. Agreement was reached between theinvestigator, Paul Maassel and Frank Segariaof NRL to
usethese programsto examine thelatency and throughput of five different platforms. These platformsareasfollows: SGI (IRIX
6.2 operating system), Sun Ultra-2 (solarisoperating system), Sun SPARCstation-20 (solarisoperating system), WindowsNT and
Windows 98. The benchmark latency program works by setting up two federates. The sender federate generates achangein a
parameter by setting its valueto the current time. It then sends out notification of the change. Thereflector federate recelivesthe
notification and resends the parameter. When the sender federate receives notification of the reflector’s receipt, the difference
between the time the original change was sent and the time the last notification was received is calculated and recorded. This
differenceiscalled thetwo-way latency. It consistsof 3 separatetimeintervals: message from sender toreflector, delay at reflector
before resending, and message from reflector to sender. Dividing the two-way latency by 2 gives the average one-way latency.

Runswere made and data collected with each of the 5 platforms running the RT1 executive program rtiexec and each of
the 5 platforms running the send and reflect federates, for atotal of 25 test combinations. For many of the combinations, severa
runswere made. Results are available on request.
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Differential Smplicity and Tight Closure
RESEARCHER: Assistant Professor William N. Traves
SPONSORS: Natural Science and Engineering Research Council of Canada(NSERC)
and Naval Academy Research Council (NARC)

Grothendieck showed that thering of differential operators on asmooth complex algebraic variety isalwaysgenerated
by derivations. In prime characteritic thisfails, even for Euclidean space. Themainthrust of thefirst part of this project wasto
extend Grothendieck’ stheoremto arbitrary characteristic by introducing the Hasse-Schmidt derivations. Along theway, Professor
Traves showed the Hasse-Schmidt derivations extend over € tale extensions, generalizing results due to Brown and Kuan and,
separately, Ribenboim. Professor Traves aso found a counterexample to an old question posed by Brown and Kuan: do Hasse-
Schmidt derivationslocaize? Their conjecture can bereformulated in terms of the Hasse-Schmidt algebra.

In the second part of this project, Professor Traves showed that, under mild conditions excellent differentially smple
rings determine (pseudo-) rational singularitiesin primecharacteristic. The proof usesthetheory of tight closureand techniques
pioneered by Smithinthestudy of D-simplicity. In particular, he showed that thetest ideal isdifferentidly stable. Thismaterial
was accepted for publication in the Journal of Algebra.

Near Field Closed L oop Degaussing by Moment Correlation
RESEARCHER: Professor John C.Turner
SPONSOR: Naval SystemsWeapons Center (NSWC)

Thisclassified report discussesresultsin Near Field CLDG. Theseresultsweretested inasmall scaleseatria and found
to be satisfactory for future work.

Electromagnetic SignatureReduction
RESEARCHERS: P, 1zat and and Professor John C. Turner (USNA)
SPONSOR: David Taylor Research Center (DTRC)

Naval Surface Warfare Center, Annapolis (NSWC/A), Code 851

The past year has been devoted to preparing for the third phase of this project. This has involved developing new
algorithms. Thesewill betested in seatriasin June-July 2000.

I mage Recognition Problems
RESEARCHERS: Professor Peter R. Turner (USNA) and Robert M. Williams, Naval Air Warfare Center (NAWC)
SPONSORS: Naval Air Warfare Center (NAWC), Office of Naval Research (ONR) and
Naval Air Warfare Center (NARC)

Growing out of earlier work for NAWC, the problems of image recognition and moving object |ocation in computer vision
were studied using alinear algebra and vector-geometric approach. Thisyielded asimple approach to the solution of theimage
recognition problem and for the application of this same agorithm to the problem of locating (in three-dimensional space) an
object from two-dimensional images.




Mathematics Department 139

| ndependent Resear ch

I ntegr ating | mage Pr ocessing Resear ch

intotheUnder graduate M athematicsM ajor Curriculum
RESEARCHER: Professor Carol G. Crawford

Thisongoing research extends prior work by theauthor intheareaof state-of-the-art applications of graph theory toreal
world problems in image processing and computer vision. These topics are based on the author’s funded research from The
Federa Bureau of Investigation, The Office of Naval Research, The National Institute for Standards and Technology and David
Taylor Naval Research Lab.

Themajor focusof thisresearch effort has been the design of classroom implementations of applied graph theory. These
applications include graph representations for robot vision systems design and graph representations of fingerprint minutiae
maps for neurad networks matching and classification of fingerprint images. These applications utilize major concepts from
mathemati cs courses such as Matrix Theory, Linear Algebra, Analysisand Discrete Mathematics| and 1.

Using Pulsarsfor Orbital Velocity and Position
RESEARCHERS: Professor W. J. Bagaria (Aerospace Engineering Department )
and Associate Professor SoniaM. Garcia (Mathematics Department)

Pulsarsthat areinthe Milky Way Galaxy can be used for orbital velocity and position determination. However, thepulsar
signal is about 10 orders of magnitude lower than the background noise. Vibration techniques, such as cross-correlation, are
being proposed asmeansto detect the pulsar signal, and the associated Doppler shiftin near redl time. Oncethesignalsfromthree
or more pulsarsaremeasuredin near real time, thevel ocity and position of an object, liketheearth, can bedetermined. Thesignals
from pulsarsare periodic pulses. Becausethesignal level isvery low compared to the background noise of space, classic signa
processing procedures to detect and analyze the signal require averaging the signal over aperiod of several months to severa
years. Using these classical techniques, it has been determined that the period of the pulsesis stable to one part in 1014.

In order to usethe pulsar signalsfor orbital velocity and position determination, it is necessary to receive signasfrom
at least three pul sars, and to determinethe changein the signal period dueto the Doppler shift that ari sesfrom the Earth’smotion
about the sun, and the receiving antennas rotation about the Earth’s spin axis. The Earth’s average vel ocity about the sunis 30
km per second, and the maximum surfacevel ocity of the Earth duetoitsrotationisabout 1,600 km per hour. The Doppler shift due
totheorbital velocity ison theorder of milliseconds, whereasthat dueto therotational velocity ison the order of micro-seconds.
Thus, it is necessary to analyze the pulsar signal based on as short of atime as possible. Preliminary tests have been conducted
using existing lab equipment. Signals for duration of about two minutes have been captured, digitized and stored. Custom
software programs have been written, by Professor Ratcliffe, to extract the pulsar signal from the background noise. Thiswas
done by using aunique random signal cross correlation technique. The noisy raw Doppler shifted signal was cross-correlated to
the known pulsar signal, which does not contain the Doppler shift. In this manner, the Doppler shift due to the Earth’s orbital
motion was recovered.

The purpose of this research isto put the technique on firmer mathematical bases, and to gather more data so that the
process, including the computer programs, can be modified and refined. To thisend, new lab equipment ison order. The ultimate
objective would be to automate the system, so that orbital position and velocity can be determined on quasi- real time bases. If
thiscan beaccomplished, the position and vel ocity of any orbiting object could bedetermined. The preliminary signal extraction
technique and computer program is due to Professor Ratcliffe. The preliminary cross-correlation theory is due to Professor
Bagaria. Thedetailed mathematical anaysis, and refinementswill be performed by Professors Garciaand Bagaria.
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Classification of Nilpotent Groups
RESEARCHER: Professor Anthony M. Gaglione

The classification of finitely generated nilpotent groups up to isomorphism isan old and very challenging problem. |
have beenworking on thisin collaboration with two other professors; onefrom Philadel phia, PA and theother from New York, NY.
We have been investigating three avenues of attack for thisproblem. Each of theseleadsin itself to other problems of independent
interest and of importance. The avenues of investigation are (1) the genus problem for nilpotent groups (this has important
connectionsto topology), (11) therigidity problem, and finally therel ated problem (I11) direct decomposability (or “reducibility”)
for nilpotent groups.

A Posteriori Error Estimation for Parabolic Equations

using Mixed FiniteElement Method
RESEARCHERS: Dr. Carsten Carstensen (University of Kiel, Germany)
and Associate Professor SoniaM. Garcia

Itispart of thisjoint work to devel op and implement accurate approximation methodsfor differential equationsusinga
posteriori error estimatesand adaptive error control. The main target are systems of reaction-diffusion equations. Such problems
are important in practica terms because they occur as mathematical models in applied science and engineering, including
applications in genetics, material science, chemistry, and biology, among others. The challenge is to compute accurate
approximationsof solutionsthat generically include multiple scalesin their space and time behavior and whose behavior depends
strongly on parameters prescribed as part of the model. M oreover, using computation as a scientific tool requires an estimate of
theaccuracy of the approximation. Theapproach to these problemsisbased on devel oping aposteriori error estimatesthat bound
theerror intermsof computableinformation obtai ned from the approximation onceacomputation iscompleted. Let uin H bethe
exact solution of agiven problem, which is approximated by someu, in S, S being asuitablefinite element space. Efficient and
reliableaposteriori estimatesof theerror ||Ju-u ||, measuring the (local) quality of u,, play acrucia roleintermination criteriaandin
the adaptive refinement of the underlying mesh.

In-ClassProjectsand Group Exer cisesfor Calculus
RESEARCHER: Professor CharlesC. Hanna

Professor Hannais planning to create approximatel y 50 one- or two-page projectsto accompany calculus| and calculus
[1. Each project will bedesigned for in-classwork, usually by small groups of midshipmen, taking 10-30 minutes. Most will focus
on using calculators or computer programs to enhance understanding of the basic ideas of calculus. Many will include careful
ingtructionin variousfeaturesof the T1-89/T1-92+ calculators. The planisto extract thismaterial and assembleit onaweb siteas
apotentialy useful reference for midshipmen and instructors.

During the 2001 Academic Year, Professor Hanna created and used 54 of these projects. The 36 calculus| projectsand
32 amall calculator tutorial sare d so availablethrough the Mathemati cs Department website. (See http://www.usna.edu/M athDept/
website/Courses/ComputersCal cul ators’Hanna/Guidel ndex.htm.)

Einstein Gravitational Fieldsand their Relation to

aClassical Electromagnetic ZeroPoint Field
RESEARCHER: Professor Robert A. Herrmann

Using aspects of nonstandard andys's and the concept of potentia velocities, the Eingtein gravitationd field that yieldsthe
Schwarzschild metricis corrdated to the conjectured classical zero-point eectromagnetic field (ZPF) viathe infinitesmal light clock.
Theseresultsgiveyet moretheoretical evidencethat gravitationa effectsare closdy related, if not actualy produced by, the ZPF.
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Basic Examplesof Goppa Codesfor Varieties
RESEARCHERS: Professor W. D. Joyner and Assistant Professor William N. Traves

This project investigates the construction and properties of Goppa codes - methods to encode data for fast and accurate
transmission across a noisy or unstable channel. These cosed are linear error-correcting codes that quite often have fast
decoding algorithms. Goppacodes associated to algebraic curvesarewd | -studied obj ects. Oneway to definethecodeis, roughly
speaking, to evaluate alinear subspace of functions on the curve at alist of n points on the curve. This vector space of n-tuples
givesriseto aGoppacodeof length n. In particular, the datatransmission properties of these codesarerelated to thea gebraic and
geometric properties of the curves. This project aims to extend these constructions to algebraic and projective surfaces, in
particular, to toric surfaces.

Multiplicity Onefor SL (2)
RESEARCHERS: Professor David D. Joyner, Associate Professor Courtney H. Moen,
and Jason Levy (U. of Waterloo)

We apply the trace formula to the study of cuspidal automorphic representations of SL(2,A) as compared with the
genuine cuspidal automorphic representations of the 2-fold metaplectic cover SL(2,A)*-. The main result isamultiplicity one
theorem for most automorphic representations of SL(2), where A denotesthering of adeles of atotally imaginary number field.

Number Theory and Tiling
RESEARCHER: Associate Professor Courtney H. Moen

I have continued to work on various problemsin tiling and number theory. Inparticular, | have proved aresult, whichis
astep in the direction of proving adifficult conjecture concerning thetiling of squares. The dissection of squaresinto unequal
sguares hasalong history. Various methods have produced many such dissections, but there appearsto have been no work done
on the question of which squares can be dissected into unequal squares. A similar problem isto determine which squarescan be
dissected into unequal rectangles of size n-by-(n+1). After much evidence was gathered, it was conjectured that any square of
even sidegreater than 14 could be dissected into unequal rectanglesof thisshape. Theresult that | have provedisthat any square
of even side greater than 14 can be dissected into squares and rectangles of size n-by-(n+1), no two of thesebeingidentical. | am
presently writing up this result for publication. Two short papers | submitted last year appear to have been lost and are being
resubmitted. Oneisan expository paper concerning the dissection problem mentioned above. Theother concernsageneraization
of aclassicd problem of Kaprekar concerning digital permutations. Theideafor thispaper arose as| wasexplaining Kaprekar's
problem to Midshipman 1/C Holsten, who wrote his SM332H capstone paper on thistopic.

Classification of Singularitieswith SHEEP/CLASSI
RESEARCHER: Professor Deborah A. Konkowski

Deborah A. Konkowski isinvestigating waysto gpply computer dgebraprograms(e.g., SHEEP/CLASS!) tothe problem of
singularity classification. This computer algebra research was begun during a recent sabbatical in London at Queen Mary and
Westfield Collegewith Professor Mal colm MacCallum’ sgroup and hasbeen continued during periodic visitsto London. Although
itisimpossibleto classify topological singularitiessuch asquasiregular singularitiesin this manner, scalar curvature and non-scalar
curvature singularities should yield to analysis. Waysto study scaar and nonscalar curvature singularities using acompletelisting
of C°- curvatureinvariants and frames related to parald propagated orthonormal ones are currently under consideration.

A Numerical Algorithm For aClassof Integr o-Differential Equations
RESEARCHER: Professor ThomasJ. Mahar

The investigator developed a program to construct numerical solutions to a class of integro-differential equations
motivated by aproblem for avisco-plastic materia. Thediscrete equationswere shownto have qualitatively correct solutionsfor
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several kernel functions. A class of integro - partia differential equations were shown, analyticaly, to be unstable, with the
ingtability originating inthe higher modes, even though the corresponding integro-ordinary differential equationswereexponentialy
stable. Numerical smulationsverifiedthisanalyss.

Single-Step Combinatorial Resolution via Coherent Sheavesof | deals
RESEARCHERS: Associate Professor Caroline Grant Melles (USNA) and
P. Milman (University of Toronto)

We considered complex analytic varietieswhose singularities may be resolved by afinite sequence of blow-upsaong
smooth centers, each of whichisan intersection of smooth normal crossingsdivisors, arising either asstrict transformsfrom the
base space or as exceptiond divisorsfrom previous blow-ups. We gave an agorithm for replacing such a sequence of blow-ups
by asingle blow-up along a coherent sheaf of idealswhichislocally generated by monomialsin appropriate coordinates.

A paper based on these results has been accepted for publication inthe Proceedings of the Conference of Singularities
in Algebraic and Analytic Geometry, San Antonio, TX, 1999, to be published by the AMS.

Functionsin Generalized Pinchuk Classes
RESEARCHER: Associate Professor Edward J. Moulis

Let N betheset of all functionsanalyticintheunit disk |z| < 1, having theform f(z) = z + sum[a(n)*z*n,n=2.
.infinity]. We continue the study of the classU(k,c,b,L) of generalized Pinchuk functionswhich consist of those functions
in N defined by their satisfying, with J(f)=1-1/c + (z/c)* (f=/f), z=r €(it), 0< r < 1, canon-zero complex humber and -Pi/
2<L<Pi/2,0<b<1andk >2wehave[MAPLE] Int[ |Re{e*(it)* J(f) - b*cos(L)|, t, t=0..2* Pi ] <k*(Pi)* (1-b)*cos(L). When
z*f=(2)isinU(k,c,b,L), fissaid to belong to ageneralized Moulisclass V (k,c,b,L) named after thisresearcher whointroduced
thebasicclassV(k,0,0,L) inhisPh. D. thesis. Wetry to find sharp bounds, in terms of the parametersk, b, L (all real) and the
complex number ¢, for geometric mapping properties of functionsin these classes, including distortion bounds on [f(2)| ,
[f=(z)|, rotation bounds on |arg f(z)| as well as bounds on the moduli of the series coefficients a(n).

Polynomial Partitionsin the [p¥] -series
RESEARCHER: Professor George Nakos

Inrecent yearsthere hasbeen renewed interestin Dr. Nakos' PhD thesiswork. Thiswork mentioned severa timesat the
recent Conference in Homotopy Theory at the Johns Hopkins University in the Spring. An effort has been made to extend Dr.
Nakos' study onthe[p"] -series, ahomotopy theory encoding seriesthat carriesall theinformation of thebordism of finite abelian
groups. Recently, Jesus Gonzalez has made a study of the p-divisibility of the coefficient of the [p¥] -series, based on ideas of
earlier work of Nakos. Using these results he has found new nomimmersions of lens space in the Euclidean space.

In the present work Nakos uses some old ideas (paper written with Nick Glinos) to vastly generalize Gonzalez'sresults
onthe[p¥] -series. Oneof thegreat features of the Nakos/Glinos paper wasin fact aclosed form solution of the coefficient of the
series. Thisformulahad not been previoudy noticed (and thus not appreciated) by areaexperts. Thispaper iscurrently prepared
to be submitted for publication.

Nakai’sConjecturefor VarietiesSmoothed by Nor malization
RESEARCHER: Assistant Professor William N. Traves

This paper appeared in the Proceedings of the American Mathematical Society. Nakai's conjecture concerns a
very natural question: candifferential operatorsdetect singularitieson algebraic varieties? Onasmooth complex variety, itiswell
known that thering of differential operatorsisgenerated by derivations. Nakai asked whether the converse holds: if thering of
differential operatorsisgenerated by derivations, isthe variety smooth? In this paper, the notion of D-simplicity isused to give
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ashort proof that varieties whose normalization is nonsingular satisfy Ishibashi’s extension of Nakai’s conjecture to arbitrary
characteristic. Thisyieldsanew characteristic-free proof of Nakai’sconjecturefor curves. Theargument isconcise and rederives
characteristic dependent results of Mount and Villamayor (characteristic zero) and Ishibashi. Theargument also providesanew
proof of Nakai’s conjecturefor Stanley-Reisner ringsand, more generally, unionsof smooth varieties. Theproof playsoff Hasse-
Schmidt stability against D-smplicity inasubtleway.

AnInvitation to Algebraic Geometry
RESEARCHERS: Assistant Professor William N. Traves (USNA),
Karen Smith, University of Michiganand M.I.T.

Lauri Kahanpaa, University of Jyvaskula, Finland
and Pekka K ekalainen, University of Jyvaskula, Finland

Thisbook has been accepted for publication by Springer-Verlagin the Universitext series. Thebook consistsof agentle
introductionto Algebraic Geometry intended for senior mathematicsmgjorsor first-year graduate students. Initialy dedingwith
geometric objects defined by polynomia equations, we develop the standard dictionary between algebraic and geometric
objects. Schemes and abstract varieties are introduced, but in order to maintain readability, pathologies are avoided. Many
central topics are treated: thereis an entire chapter on birationa equivalence and resolution of singularities, vector bundles are
introduced, and moduli spaces make an appearance. Our intention inwriting thisbook wasto givean overview of the subject and
to provide students with acontext in which to understand research work in Algebraic Geometry.

CliquePolynomials
RESEARCHERS: Associate Professor T.S. Michael and Assistant Professor William N. Traves

Clique polynomials occur naturally in acounting problem involving wordsin apartialy commutative a phabet. They
also occur in recent work by Allan Sokal on the Pott’'s model in statistical physics; indeed, Sokal’s work suggests that clique
polynomiasmay be closely related to chromatic polynomials of graphs. Motivated by research on chromatic polynomials, we
locatetherootsof theclique polynomialsinthecomplex plane. Though the possiblelocationsform adense subset of the complex
plane, therootsof special classesof cliquepolynomialsexhibit interesting structure. Using certain special constructions, wewere
ableto produce acounterexampleto aconjecture of Brown, Dilcher and Nowakowski. They conjectured that the coefficients of
clique polynomials associated to well-covered graphs are unimodal. Using techniques from combinatorial set theory, we were
ableto verify their conjecture for thefirst half of the coefficients, though the behavior of the remaining coefficients seemsto be
unconstrained. Thisresearchisongoing. Portions of our work are currently being prepared for publication.

Mapleand M athematicafor Computations
RESEARCHER: Associate Professor JoAnn S. Turisco

Thisproject isacontinuation of my previouswork, which involvesthe use of Maple and Mathematicafor computations
and to generate exampleswith thegoal of making progresstowardsthe solution of someopen and difficult problemsinalgebraic
number theory. One part of thiswork isthe explicit computation of forms associated to smooth maps between Euclidean spaces.
Thesecomputations, whichinvolvethe determination of eigenva uesof large matriceswhosed ementsaremultivariablepolynomials,
have produced generalized hypergeometric functions. | am a so studying the problem of the existence of normed bilenear maps
from an a gebraic viewpoint, using Jordan algebrasand triple systems. Examplesare generated with Maple and Mathematicaby
associating to each map afamily of rectangular matrices, which satisfy certain idempotent and anti-commutative properties.
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SM 230 Textbook
RESEARCHER: Professor John C. Turner

The revision of the SM230 textbook continues. In response to requests from other departments, Professor Turner
included some statistical concepts. Both confidence intervals and hypothesis testing are introduced. Unlike other texts, this
material isintroduced at the sametime the associated probability topic occurs. Thisemphasi zes the connection between statistics
and probability. It also triesto avoid statistics becoming a sequence of formulas to be memorized.

| mplementation and Applicationsof L evel-index Arithmetic
RESEARCHER: Professor Peter R. Turner

This project continues the development of possible schemes for the eventual hardware implementation of SLI
arithmetic and the analysis of the algorithms used. We al so are gaining more computational experience and evidence of the
potential practical value of the system using software implementations of the symmetric level-index, SL1 arithmetic system.
This was a continuation of previous work on the level-index system. The recent activity has centered on the study of the
effect of using SLI| arithmetic with Ulam’s shift map. Thismap iswidely studied in Chaos Theory. It performs compl etely
differently on the binary floating-point based computer than the mathematical theory suggests. Using SLI arithmetic the
behavior isqualitatively similar to that which is predicted.

TheRSA PublicKey Cipher Algorithm
RESEARCHER: Professor William P. Wardlaw

InMay and June 1999, after making my expository presentation of “The RSA Public Key Cipher Algorithm” at theU. S.
Naval Academy Conference on Cryptography and Coding Theory on 26 October 1998, Professor Wardlaw wroteamoreextensive
version of the material for publication in the conference proceedings.

A Generalized General Associative L aw
RESEARCHER: Professor William P Wardlaw

This paper first reviewsvarious proofsof the generalized associativelaw in theliterature and points out the shortcomings
andfallaciesin someof them. Thenitisrecommended that the general associativelaw be replaced with ageneralization, namely
that n-associative implies (n + 1)-associatively when n > 2. The paper is now being revised to conform to suggestions of
referees for Mathematics Magazine.
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Resear ch Cour se Proj ects

TheJeep inaGraph Problem
RESEARCHER: Midshipman 1/C Craig Matthew Trent, USN
ADVISER: Associate Professor T.S. Michael

Thisis Midshipman 1/C Trent’s Honors project. We pose the discrete version of afamous optimization problem and
prove theorems about optimal schemes for delivering messages in a network subject to cost constraints.  We encountered
surprisingly complicated behavior embedded in asimplediscrete situation. We are preparing thiswork for publication.

A Labeling Problem on Circular Permutations
RESEARCHER: Midshipman 4/C Todor E. Milev, USN
ADVISER: Associate Professor T.S. Michael

Supposewe have n beadsthat arelabeled withtheintegers 1,2, ..., n. Wearrangethesebeadsinarandom order inacircle
toformacircular permutation P and then ook at then sumsformed by triples of consecutive beads. Denotethelargest suchtriple
sum by S(P). What isthe minimum value of S(P) asPvariesover dl circular permutationsof the beads. Infact, one can show that
M, = 18 by aclever counting argument. For the case of genera n we have asymptotic upper and lower boundsfor M .

Solution toaProblem in the American Mathematical M onthly
RESEARCHER: Midshipman 4/C Todor E. Milev, USN
ADVISER: Associate Professor T.S. Michael

Problem# 10774 (Jan 2000) : Let F(1) = F(2) = 1 and F(n) = F(n-1) + F(n-2) for N>3.
Show F(1998)))2+(F(F1999)))2=F(F(1997))F(F(2000)).

We have produced a generalization with a solution to this problem and are submitting it for publication.

Fractals
RESEARCHER: Midshipman 1/C Evelyn Melo, USN
ADVISER: Professor W. D. Withers

A fractal isageometric figure whose structure repeats on infinitely many scales. The complexity of fractals persistson
closer and closer examination. This differs from the differentiable curves of calculus whose structure resembles a straight line
when studied up close. The researcher studied the use of iterated function systems to generate fractals. General properties of
metric spaces were used to derive the properties of the fractal space, a metric space whose individual points represent setsin
another complete metric space. Proof that the fractal space is complete allowed the use of the fixed-point theorem to show that
every iterated function system generates a unique fractal set.
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Publications

BOLLT, Erik, Associate Professor, and Michagl A. Jones, “Developing Symbolic Dynamics to Measure the Complexity of
Repeated Game Strategiesby Topological Entropy,” Nonlinear Dynamics, Psychology, and Life Sciences, 4 2 153-168, 2000.

State spaces, directed graphs, and transition matrices areimplemented to consider sequencesof play of repeated gamesas
adynamical system on the symbol space, defined as the outcomesof the tage game. Strategiesare described as subshifts
of thissymboal space. The complexity of bounded recall strategiesisequated with thetopologica entropy of an associated
transition matrix. Thetopological entropy measures how complicated astrategy is by what paths of the extensiveform
game are possible under the strategy. This measureis used to compare the complexity of different strategies.

BOLLT, Erik, Associate Professor, R. Davidchack, Y-C Lai, and M. Dhamala, “ Estimating generating partitionsof chaotic systems
by unstable periodic orbits,” Physical Review E, 61 2 1353-1356, 2000.

An outstanding problem in chaotic dynamicsisto specify generating partitions for symbolic dynamicsin dimensions
larger thanone. 1t hasbeen known that theinfinite number of unstable periodic orbitsembedded inthe chaoticinvariant
set provides sufficient information for estimating the generating partition. Here we present a generd, dimension-
independent, and efficient approach for this task based on optimizing a set of {\it proximity} functions defined with
respect to periodic orbits. Our agorithm allowsusto obtain, for thefirst time, theapproximatelocation of the generating
partition for thelkeda-Hammel-Jones-Moloney map.

BOLLT, Erik, Associate Professor, “ Stability of Order: An Exampleof Horseshoes* Near” aLinear Map,” International Journal of
Bifurcation and Chaos, Vol. 9, No. 10, Oct 1999.

We have been motivated by a question of “anti-control” of chaos [Schiff {\it et a.}, 1994], in which recent examples
[Chen\& Lai, 1997] of controlling nonchaotic maps to chaos have required large perturbations. Can this be done
without such brute-force? In this paper, we present an examplein which afamily of maps, $G_\epsilon$, numericaly
displays a transverse homaoclinic point, and hence a horseshoe and hence chaos, for a fixed value of the parameter
$Hepsilon$. We show that these maps converge pointwiseto alinear map. Furthermore, asimple scaing conjugacy is
shownfor afamily of mapswhich even givesgeometric smilarity of al rlevant sructures. Thisisinseeming contradiction
to well known structural stability results concerning horseshoes, but careful consideration reved s that these theorems
require convergence in a uniform topology in function space. We show that no such convergenceis possible for our
family of maps, sinceitisimpossibletofind afiniteradiusdisk which containsall of the horseshoes$\Lambda \epsilon$
for every $\epsilon$. Thus, thereisno contradiction. Our example may be considered to be anew kind of bifurcation
route to chaos by horseshoes, in which rather than creating/destroying a horseshoe by creating/destroying transverse
homaoclinic points, the horseshoe is sent/brought to/from infinity.

BOLLT, Erik, Associate Professor, and K. Zyczkowski, “ Onthe Entropy Devil’'s Staircasein aFamily of Gap-tent Maps,” Physica
D 1323392-410(1999).

To analyze the trade-off between channel capacity and noise-resistance in designing dynamical systemsto pursuethe
ideaof communicationswith chaos, we perform ameasuretheoretic analysisthetopol ogical entropy function of a“ gap-
tent map” whoseinvariant set isan unstable chaotic saddle of thetent map. Our model system, the “gap-tent map” is
afamily of tent maps with a symmetric gap, which mimics the presence of noise in physical redizations of chaotic
systems, and for thismodel, we can perform many calculationsin closed form. Wedemonstrate that the dependence of
the topological entropy on the size of the gap has a structure of the devil's staircase. By integrating over a fractal
measure, we obtain analytical, piece-wise differentiabl e approximations of thisdependence. Applying conceptsof the
kneading theory we find the position and the values of the entropy for all leading entropy plateaus. Similar properties
hold also for the dependence of the fractal dimension of the invariant set and the escaperate.
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BOLLT, Erik, Associate Professor, “ Controlling Invariant Density: An | ® Solution to the I nverse Frobenius-Perron Problem,” to
appear ISCAS 2000, Conference Proceedings, Geneva, Switzerland, May 2000.

Inaprevious paper, \cite{ |FFP-ballt} , we gave anew formalismto solvethe I nverse Frobenius-Perron Problem (IFPP),
to produceadynamical system, uniformly nearby agiven dynamical sytem, but withadragtically different and desirable
invariant density. Our previous algorithm reduced the problem of producing the dynamical system $G$with desirable
stati stics $\beta(x)$, into aconstrained optimization problem, whichwe solvedin $1°2$. However, we pointed out that if
this $172$ solution does not correspond to a useful solution, one could not conclude nonexistence. The $IMinfty$
solution to the same optimi zation problem all owsfor asharp existence-nonexistence theorem. Inthispaper, we present
for thefirst timean $I™infty$ a gorithm which produces sol utionsto our | FPR, and conclude our nonexistence theorem
which is pertinant to this solution. Then we discuss applications in control of chaos, both by open-loop control
strategies for maps, and we discuss future applications to feedback control of flows.

BUCHANAN, JamesL., Professor, R.P. Gilbert and A. Wirgin, “ Finding an Inclusionin aShallow Ocean Using theICBA Method.”
Applicable Analysis, 71, 347-78, 1999.

BUCHANAN, JamesL ., Professor, R.P. Gilbert, A. Wirgin, and Y. Xu, “ The Unidentified Object Problem in aShallow Oceanwith
aFluid-like Sediment Layer OverlyingaRigid Seabed,” Applicable Analysis, 73,5-17,1999.

GAGLIONE, Anthony M., Professor, (co-author), “ Aspectsof the Theory of Non-Abelian Free Groups: Algorithmic Problemsin
Groupsand Semigroups,” (2000) 51-90.

Combinatorial (or Infinite) Group Theory refersto thetheory of group presentations, that is, of groups specified by aset
of generators and corresponding defining relations. Thetheory hasitsoriginsin topology and complex anaysisandin
particular in thetheory of thefundamental groupsof combinatorial cell complexes. Becauseof itsnatureanditsorigins,
combinatoria group theory comesinto contact with and usesmany different areas of mathematics. Clearly agebraand
topology as mentioned are very significant for the combinatorial group theorist. But aso hyperbolic geometry comes
into play viathe study of Cayley graphs, pure mathematical logic through the study of various decision problems, and
last, but not least, computer sciencethrough the study of rewriting systems (Certain kinds of agorithms). Central to all
of these studies is the concept of a free group. This centrality is due to the fact that a free group is the most basic
construction of infinite group theory and al so that free groups serve as primary motivating examplesfor both properties
and proofsin dl theother areas mentioned. The purposeof thispaper wasto try to bring to bear all these different points
of view and focusprimarily on the group theoretical propertiesclosely tied to the Tarski conjecture. Thisconjecturehas
to do with the relations of combinatorial group theory to pure logic and thelogical underpinnings of the whole theory.
This conjecture has now been settled by one of the co-authors of this paper, as we report here.

HERRMANN, Robert A., Professor, “The NSP-world and Action-At-A-Distance,” in Instantaneous Action at a Distance in
Modern PhysicsPro and Contra Edited by Chubykalo, A., N. V. Popeand R. Smirnov-Rueda, (Inthe series CONTEMPORARY
FUNDAMENTAL PHY SICSB V. V. Dvoeglazov (Ed.)) NovaScience Booksand Journal's, New York 1999,

Using the Nonstandard Physical World (NSP-world) model, amode that cannot be eliminated from scientific discourse,
it was predicted that specific processes exist such that information between objects within our natural environment
would appear to be transmitted instantaneoudly. In this article, certain aspects of this model are discussed aswell as
experimentd evidencethat establishes asfact the model’s prediction that atype of honlocal instantaneous action-at-a-
distance does occur in objective redlity.

HERRMANN, Raobert A., Professor, Information Theory, Consequence Operators, and the Origin of Life, CRS Quarterly, 36(3)
(1999 123-132.

In this article, the Gitt (1997) concept of information as it is represented by a mental-like sequence of activitiesis
compared with the mental activity represented by consegquence operators. It is shown how consequence operators
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model mathematically these Gitt notions and how aspecific ultralogic and four ultrawordsyield anidentical foundation
for Gitt’sinformation theory scenariofor theorigin of life. Consequence operator theory, asamodel for Gitt information
theory, is used to establish that, relative to this model and without external modification to the processes, it is not
possible, using fixed pragmatic information, to increase or decrease the complexity of abiological entity by selecting
from two distinct independently produced biologica entities as these entities are characterized at the apobetic level.
This signifies that if random mutations are random alterations in the characteristics of a biologica entity that are,
necessarily, not dependent upon the original biological characteristics, then this model would tend to disallow random
mutationsasaviable sourcefor biological alterations. Ontheother hand, for fixed pragmatic information, anincreaseor
decrease in complexity by selecting from two distinct pobetic level biological entities is possible if a very specia
dependency exists between their characteristics. Further, complexity can also be increased by applying the semantic
level consequence operator to an increased portion of the information contained within the generic code in DNA,
informationthat existsoriginally.

HOFFMAN, Michael, Professor, “ Quasi-shuffle Products,” Journa of Algebraic Combinatorics, 11 (2000), 49-68.

Given alocally finite graded set A and a commutative, associative operation on A that adds degrees, we construct a
commutative operation * on the set of noncommutative polynomiasin A, which we call aquasi-shuffle product; it can
be viewed as a generalization of the shuffle product. We extend this commutative a gebra structure to a Hopf algebra;
inthe case where A isthe set of positive integers and the operation on A is addition, this construction gives the Hopf
algebraof quasi-symmetric functions. If rational coefficients are allowed, this construction isin fact no more general
than the shuffle product; we give an isomorphism exp from the shuffle Hopf algebra on A to the quasi-shuffle Hopf
algebraon A. Boththeset L of Lyndonwordsin A and their images under exp fregly generatethe quasi-shuffleagebra
on A. Wedefineadeformation *q of * that coincideswith* when g=1 and isisomorphic to the concatenation product
whenqisnot aroot of unity. Finaly, wediscussvariousexamples, particularly thea gebraof quasi-symmetric functions
(dual to the noncommutative symmetric functions) and the algebra of Euler sums.

JOYNER, David, Professor, “A Correspondence for the Supercuspidal Representations of the Metaplectic Cover of SL(2,F),
Fp-adic,” Archiv der Math, val 73 (1999) 332-340.

Following D. Manderscheid, we describe the supercuspidal representations of the n-fold metaplectic cover G of SL(2,F),
where Fisap-adic field with p not dividing 2n. We prove a*“ Frobenius formula’ for the character of a supercuspidal
representation of G. Using this formula, we obtain a character relation between corresponding supercuspidal
representations of G and of SL(2,F)$inthecasen=2.

JOY NER, David, Professor, “ Coding Theory and Cryptography: From Enigmaand Geheimschreiber to Coding Theory,” editor,
(Springer-Verlag).

These are the proceedings of the Conference on Coding Theory, Cryptography, and Number Theory held at the U.S.
Naval Academy during October 25-26, 1998. Thisbook concerns elementary and advanced aspects of coding theory
and cryptography. The coding theory contributions deal mostly with a gebraic coding theory. Some of these papersare
expository, whereas others are the result of original research. The emphasisis on geometric Goppa codes, but thereis
also apaper on codes arising from combinatorial constructions. There are both, historical and mathematical paperson
cryptography. Several of the contributions on cryptography describe thework done by the British and their alliesduring
World War |1 to crack the German and Japanese ciphers. Some mathematical aspects of the Enigmarotor machineand
more recent research on quantum cryptography are described. Moreover, there are two papers concerned withthe RSA
cryptosystem and related number-theoretic issues. Keywords: coding theory, cryptography, rotor ciphers.

JOYNER, David, Professor, with Salahoddin Shokranian, “Remarks on Codes from Goppa Curves: MAPLE applications,” in
“Coding Theory and Cryptography: From Enigmaand Geheimschreiber to Coding Theory,” pp. 229—250, Springer-Verlag, 2000.

We are going to restrict our attention in this paper to the interplay between Goppa codes of modular curves and the
problem of counting points on acurve over afinitefield, and give some examplesusing MAPLE, where the programs
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using for the calculation are writtenin MAPLE by the first named author. In coding theory, curveswith many rational
pointsover finitefieldsare being used for construction of codeswith some good specific characteristics. We discussthe
Goppacodes, first from an abstract general perspective then turning to concrete exampl esassociated to modular curves.
Wewill try to explain these extremely technical ideas using aspecid case a alevel to atypical graduate student with
some background in modular forms, number theory, group theory, and algebraic geometry.

KONKOWSKI, Deborah A., Professor (co-author), “ Testing a Stability Conjecture with Plane-wave Cauchy Horizons,” Class.
Quantum Gravity 16 (1999) 2709-2728.

Plane-wave Cauchy horizons serve asan important testing ground for apreviously developed Cauchy horizon stability
conjecture. The conjecture usestest fieldsto predict the stability of Cauchy horizonsin genera relativistic spacetimes.
Three cases are considered: single plane waves with (a) aligned test fields and (b) colliding test fields; and (c) non-
singular interaction regionsin colliding wave spacetimes. A restricted form of the stability conjectureisprovenfor case
(8. Theconjectureisshownto agreewith arbitrary exact back-reaction solutionsin thiscase, aslong asno Weyl-tensor
singularitiesareintroduced on aninitial Cauchy surface. Four examplesof case (b) areanayzed; inthreethe conjecture
agreeswith exact back-reaction solutions, and in the fourth the conjecture correctly indicatesinstability, but misjudges
the type of singularity formed. A possible reason for the disagreement is discussed. Two examples of case (C) are
analyzed, in which test null dust is added to the interaction regions of a colliding electromagnetic spacetime (Bell-
Szekeres) and a colliding gravitational wave spacetime (Chandrasekhar-Xanthopoulos). The conjecture is shown to
agree with known exact back-reaction solutions.

KONKOWSKI, Deborah A., Professor (co-author), “ Stability of Plane-Wave Cauchy Horizons,” Proceedings of the 8" Marcel
Grossmann Mesting on General Relativity, Part A, ed. T.Piran (Singapore: World Scientific, 1999) 685-687.

A stability conjecture for Cauchy horizonsis discussed. The conjecture is applied to plane-wave spacetimes and a
stability theorem for plane-wave Cauchy horizonsis presented.

MARUSZEWSKI, Richard ., Professor, “ Andytic Tableaux, PROLOG, and Systemsof Nonlinear Equations’, MACE Journal,
vol 34,#1,53-58.

MCCOY, Peter A., Professor, “ Multipower Legendre Seriesin Severa Variables,” Kernd Functions& Their Applications, Saburou
Saito (editor) Kluwer Academic Publishersinc., Boston, 1999, pp. 133-140.

Nehari’stheorem linksthe singularities of Legendre seriesin Cz with those of associated Taylor’sseriesin Ct. Recently,
the theory was generalized to products of powers on m Legendre polynomiasin Cm. This paper continuesto develop
series of products of powers of Legendre polynomialsin Cm.

MCCOQY, Peter A., Professor, “ A Function Theoretic Approach to Multivariable Sampling,” Heinrich Begehr 60" Birthday Volume,
G.N. Hile, editor, Applicable Analysis, nos 1-2 (1999) 153-1665.

Multivariable sampling theorems are developed for which the sampling functions are raised to powers and the usua
requirementsarerelaxed.

MCCOY, Peter A., Professor, “ Onthe Structure of Multivariable Sampling Series,” Complex Variables, Vol. 41 (1999) 1-15.
Thealgebraic structure of multivariable sampling seriesis devel oped in afunction theoretic context.

MCCOQY, Peter A., Professor, Book Review: “Wavelets and their Applications,” Stefan Goedecker, Cahiers de physique, Les
Presses polytechniqueset universitairesremandes, EPFL, 1998, American Mathematical Reviews(99m:00014).
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MCCOY, Peter A., Professor, Book Review: “ Practical Time-Frequency Analysis,” Wavelet andysis& itsapplication, val. 9, Rene
Carmona, Wen Liang Hwang & Bruno Torresani, Academic Press, 1998. American Mathematical Reviews(2000a:42050).

MICHAEL, T.S., Associate Professor, “The Rigidity Theorems of Hamada and Ohmori, Revisited,” Coding Theory and
Cryptography: From the Geheim-schreiber and Enigmato Quantum Theory (W.D. Joyner, ed), Springer, 1999, pp 175-179.

MY LANDER, Charles, Professor, Wager, Danid H., and SANDERS, Thomas J., Professor, Naval Operations Research, Third
Edition, AnnapolisMD, Navd Ingtitute Press, 1999.

This textbook for Naval Academy midshipmen focuses on search and detection theory as it was developed in World
War |l and evolved after the war. Accessible to anyone with amathematical background in calculus and elementary
probability theory, it covers analytical decision-making, simulation techniques, and model used in determining the
probability of detection. This third edition is a comprehensive update that collects in one place the basic analytica
developmentsin naval search theory over thelast fifty years, while retaining the material on search models devel oped
in the campaigns againgt the submarine threat in World War I1.

NAKOS, George, Professor and Williams, Robert, “ Fast Cal cul ation of the Characteristic Polynomid,” Mathematicafor Education
and Research, Val. 9, Issue 1, January 2001, pp. 6-12.

NAKQOS, George, Professor and Williams, Robert, “ Polynomia System Triangulari zation with the Dixon Resultant” Proceedings
CSCC' 99, Athens, Greece, July 99, Val.: Modern Applied Mathematics Techniquesin Circuits, Systems, and Contral, pp. 45-50.

Recently, there hasbeen renewed interest in Dr. Nakos' doctord thesis. Thethesiswasmentioned at arecent Homotopy
theory conference (Johns Hopkins U., Spring 2000). There is an ongoing effort to extend Dr. Nakos' study on the p-
series, apower series encoding homotopy information for the bordism groups of finite abelian groups.  Recently, Dr.
Jesus Gonzalez studied the p-divisibility of the coefficient of the p-series, based on ideas of earlier work of Dr. Nakos.
Using these results, he has found new non-immersions of lens spacesin Euclidean space.

In the present work, Dr. Nakos generalizes Dr. Gonzalez' work by using the closed form solution of the p-series. The
“closed form” appeared much earlier in apaper writtenjointly with Dr. N. Glinos.

PRICE, Geoffrey L ., Professor, “ On the Classification of Binary Shiftsof Finite Commutant Index,” Proceedings of the National
Academy of Science, 96, 1999, pp. 14700- 14705.

Within the same setting as the article summarized above, Price obtains acompl ete classification up to conjugacy of the
Powers shifts of finite commutant index. Inthismore general situation there isa correspondence (although no longer
oneto one) among the shifts of finite commutant index and the polynomias over the field of 2 elements, which lack a
certain symmetry condition. Roughly speaking, thereare 2! Powers shifts corresponding to each polynomial over the
field of two elements having no self-reciprocal factorsof degree exceeding k.

PRICE, Geoffrey L., Professor, and Truitt, Glenn H., “ Onthe Ranks of Toeplitz Matricesover FiniteFields,” Linear Algebraand Its
Applications, 294 (1999), pp. 49-66.

A Toeplitz matrix is amatrix with infinitely many rows and columns whose values remain constant along each of its
diagonals. Let T beaskew-symmetric Toeplitz matrix with entriesin afinitefield. For all postiveintegersnlet T bethe
upper nx ncorner of T, with nullity n =n( T ). Thesequence{n} satisfiesaunimodality property and is eventually
periodicif theentriesof T satisfy aperiodicity condition. We computethe maximum va ue and the period of the nullity
sequence for Toeplitz matrices of finite bandwidth. This sequence satisfies a certain symmetry condition about its
maximal values. These results apply to give some information about the ranks of general skew-symmetric Toeplitz
matriceswith eventually periodic entries.
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PRICE, Geoffrey L., Professor, “ On the Classification of Binary Shiftsof Minima Commutant Index,” Proceedings of the National
Academy of Science, 96, 1999, pp. 8839-8844.

Letu,,u,,... beasequence of hermitian unitary operatorsin avon Neumann algebrawhich are assumed pairwise either
to commute or to anticommute, and whi ch satisfy thefurther property that for any positiveinteger k the pair of operators
u,,.u., havethesamecommutation relationsasdothepair u,u. If thecommutation relationsaresufficiently cheoticthe
weakly closed algebragenerated by these operatorsisisomorphicto the hyper finitell, factor R. Duetothetrandation
invariance of the commutation relations one can define a shift endomorphism s on R which satisfiess(u) = u,,, for al
non-negativeintegersi. Endomorphism of R defined in thisway are called Powersshifts. Thecommutant index of sis
defined to be the first positive integer k such that the von Neumann sub algebra s((R) of R has non-trivial relative
commutant in R. In this paper we obtain a complete classification of the conjugacy classes of the Powers shifts of
commutant index 2 by showing that there is a one to one correspondence between these shifts and the family of
polynomiasover thefield of 2 elementswhichlack acertain symmetry property, namely, that these polynomialshaveno

sdlf-reciprocal factorsof degree exceeding 1.

STANFORD, Theodore, Assistant Professor, “ Four observationson n-triviality and Brunnian links,” the Journal of Knot Theory
anditsRamifications, Volume9, Number 2 (2000).

TRAVES, William N., Assistant Professor, “ Nakai’s Conjecture for Varieties Smoothed by Normalization,” Proceedings of the
American Mathematica Society, 127, (August 1999), 2245-2248.

This paper deals with Nakai’s conjecture characterizing the smoothness of a variety in terms of the structure of the
associated ring of differential operators. A short, elegant proof is provided that establishes Nakai’s conjecture for
algebraic varietieswith mild singul arities— those varietiesthat can be desingul arized by normalization. Thisimpliesthe
result for Stanley-Reisner rings and, using an extension, for semigroup algebras.

TURNER, Peter R., Professor, NAK OS, George, Professor, and Williams, R. M., “ Fraction-freealgorithmsfor linear and polynomial
equations,” ACM SIGSAM BulletinVol. 31, No. 1, December 1997, Issue 122, pp. 11-19.

Thisreport extendstheideasbehind Bareiss sfraction-free Gausselimination algorithmin anumber of directions. First,
intherealm of linear algebra, agorithmsare presented for fraction-free LU “factorization” of amatrix and for fraction-free
forward and backward substitution. These algorithmsarevaid not just for integer computation, but al so for any matrix
systemwherethe entries are taken from aunique factorization domain such asapolynomial ring. The second part of the
paper appliesafraction-freeformulation to resultant algorithmsfor solving polynomial systems. In particular, the use of
fraction-free polynomial arithmetic and triangul arization al gorithmsin computing the Dixon resultant of apolynomial
system is discussed in detalil.

TURNER, Peter R., Professor, “ Guideto Scientific Computing” (MacMillan, March 2000).

Thisacompletely rewritten new edition of my earlier Guideto Numerical Analysis. The book issome 300 printed pages
long and provides a gentle yet mathematically sound introduction to the main topics of scientific computing. Its
chapters deal with Number Representations and Errors, Iterative Solution of Equations, Approximate Evaluation of
Functions, Interpolation (polynomial and spline), Numerical Calculus (including optimization), Differential Equations
and Linear Equations (including least squares approximations). There will be an Appendix on usng MATLAB for
scientific computing.

TURNER, Peter R., Professor,(Contributing Author) “Handbook of Discrete and Combinatorial Mathematics,” Kenneth H
Rosen, Editor-in-chief (CRC Press, 1999). Two sectionswritten by PRT: Matrix Algebra (pp 377-392) and “ Discrete Probability
Computations’ (pp. 448-452).

Thissection coversagorithmsfor al the basic matrix a gebraic operationsand identities. Special matricesintroduced are
identity, diagonal, triangular and tridiagonal matrices as well as positive definite and orthogona matrices. The basic
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a gebrai c operationsdiscussed are matrix arithmetic, transposition, multiplication by specia matrices, scaar multiplication
of vectors and inversion of matrices. A further subsection is devoted to fast multiplication algorithms for vector and
parallel computers. Further subsections deal with determinants, rank and important identities and formulas.

TURNER, Peter R., Professor, “ Teaching Scientific Computing through Projects FIE99,” Frontiersin Education, Puerto Rico,
November 1999. Selected asone of 10 Best Papers.

Traditional numerical methods coursesface several difficulties. Thereisaperformance problem for studentswho need
to combine different skills. Students spend so much time mastering the detail s that they often missthe point asto why
thereisaneed for scientific computing. Using projectsdrawn from practical situations, and agood high-level package
suchasMATLAB, can overcome much of this. Thedifficulty associated with learning scientific programming isgreatly
alleviated. Thisinturnfreesmoretimefor studying more advanced methods. The need to combineideasfrom different
areas makesthisanideal candidate for both team-teaching and student teamwork on projects. In this paper, wediscuss
the use of this approach in avariety of scientific computing courses at different levels.

WARDLAW, William P, Professor, “The RSA Cryptosystem,” Coding Theory and Cryptography, Springer Verlag, Berlin, 2000,
pp. 101-123.

This extension of the author’s presentation at the U. S. Naval Academy Conference on Cryptography and Coding
Theory on 26 October 1998 begins with some elementary number theory and continues with acompl ete description of
the Rivest-Shamir-Adelman (RSA) cipher algorithm. It concludes with some comments on the security of the RSA
cipher.

WARDLAW, William P, Professor, and Michael, T.S., Associate Professor, Problem 1579, Mathematics Magazine, vol, 72 no. 4
(October 1999) p. 325.

For each positive integer n, find a set of positive integers whose sum is n and whose product is as large as possible.
(If repetitionsare dlowed with n = 1979, we obtain problem A-1 from thel 979 Putnam Competition.)

Technical Reports

TURNER, Peter R., Professor, NAKOS, George, Professor, and Williams, R. M., Fraction-freealgorithmsfor linear and polynomial
equations,” Tech Report, NAWCADPAX, 1997.

Thisreport extendstheideasbehind Barei ss' sfraction-free Gauss elimination algorithmin anumber of directions. Firgt,
intherealm of linear algebra, agorithmsare presented for fraction-free LU “factorization” of amatrix and for fraction-free
forward and backward substitution. These algorithmsare vaid not just for integer computation, but al so for any matrix
systemwherethe entries are taken from aunique factorization domain such asapolynomial ring. The second part of the
paper appliesafraction-freeformulation to resultant algorithmsfor solving polynomial systems. In particular, the use of
fraction-free polynomial arithmetic and triangul arization algorithmsin computing the Dixon resultant of apolynomial
system is discussed in detail.

Presentations

BAKER, Mitchell, Professor, “A Dynamical Systems Approach to Cardiac Arrhythmias’, AMS Sectional Meeting/Univ. of
Louisanaat Lafayette, April 21, 2000.

BAKER, Mitchdll, Professor, “ Product Statesand the AT Property for the Guage Invariant and Rotation Invariant CAR Algebras,”
Great Plains Operator Theory Symposium, University of San Juan, San Juan, Puerto Rico, May 27, 2000.
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BOLLT, Erik M., Associate Professor, Chaos Brown Bag L unch, U. of Maryland, MD, “ On the Inverse Frobenius-Perron Problem:
Control of Chaosby Stabilization of Invariant Measures,” April 27, 2000.

BOLLT, Erik M., Associate Professor, Invited Colloquium L ecture, George Washington University, “ On the Inverse Frobenius-
Perron Problem: Globa Stabilization of Arbitrary Invariant Measures,” November 19, 1999.

BOLLT, Erik M., Associate Professor, Invited Student L ecture, University of Denver, “ Chaos, Control: Opposite Sidesof the Same
Coain,” October 22, 1999.

BOLLT, Erik M., Associate Professor, “Mode Sdlection, Confidence, and Scalingin Predicting Chaotic Time-Series,” 5" Experimenta
Chaos Conference, June28-July 1, 1999.

BOLLT, Erik M., Associate Professor, “Modd Selection, Confidence, and Scalingin Predicting Chaotic Time-Series” and“ Dynamics
of coding in communicating with chaos,” and “Optima Targeting,” and “On the Inverse Frobenius-Perron Problem: Global
Stabilization of Arbitrary Invariant Measures,” at the SIAM Dynamical Systems Conference, Snowbird, UT, May, 1999.

BOLLT, Erik M., Associate Professor, “ A Solutionto the Inverse Frobenius-Perron Problem, “|EEE ISCAS 00 Circuit and Systems
Society meeting, Geneva, Switzerland, May 27, 2000.

CRAWFORD, Caradl G., Professor, Chair, Officersand BusinessMeetings, MD-DC-VA Fall Section Conference, LoyolaCollege,
Batimore, MD, 12-13 November 1999.

CRAWFORD, Carol G., Professor, with MEY ERSON, Mark D., Professor, “ Interactive VWeb Based Labs for the U.S Naval
Academy - Real World Applications Designed with Java for the 3-semester Calculus Sequence”, National Meeting of The
Mathematical Association of America, Washington, DC, 20 January 2000.

CRAWFORD, Caral G., Professor, Chair, Officersand Business Meetings, MD-DC-VA Spring Section Conference, Bowie State
University, 28-29 April 2000.

FOWLER, Gary O., Associate Professor, “ The advantage of teaching prediction intervals.” Sixth International Conference of
Statistics, Combinatoricsand Related Areas, December 1999.

GAGLIONE, Anthony M., Professor, “ The wreath product ZwrZ is not discriminating.” NY Group Theory Seminar, CUNY
Graduate Center, New York, N, 8 Oct 1999.

GAGLIONE, Anthony M., Professor, “What is the probability that two elements of a groups commute?’ Fairfield University,
Fairfidd CT, 12 Nov 1999.

GAGLIONE, Anthony M., Professor, “ The TI-92 in the Teaching of Calculus,” AMS-MAA National Mesting, Washington DC,
22 Jan00.

GAGLIONE, Anthony M., Professor, “ Thefinitely generated freenil-2 groupsarenot discriminating,” NY Group Theory Seminar,
CUNY Graduate Center, New York, NY 29 Apr 2000.

GAGLIONE, Anthony M., Professor, “ Aresomegroupslessdiscriminating than others, I” Ohio-Denison Group Theory Conference,
held at Ohio State Univ, Columbus OH, 21 May 1999.

GAGLIONE, Anthony M., Professor, “ Are Some Groups L ess Discriminating Than Others,” National meetings of the Canadian
Math Society, Math 2000, McMaster Univ., Hamalton, Ontario, Canada, 12 Jun 2000.

GARCIA, Sonia, M., Associate Professor, “Modeling and SimulationintheNavy,” Naval Post-Graduate School, 18 Oct 1999.

GARCIA, Sonia, M., Associate Professor, “Modeling and Simulation in the Navy,” TEAMS - Naval Warfare Surface Cente,
Dahlgren, VA, 24 Sep 1999.
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HOFFMAN, Michadl, Professor, “Algebraic Structures on the Set of Multiple Zeta Values,” session on Interaction of Physics,
Number Theory and Computer Science, 5" Annual IMACS Conference on Applicationsof Computer Algebra, Madrid Spain, 27
Jun1999.

HOFFMAN, Michadl, Professor, “ MultipleZetaVa ues. New Applicationsand | dentities,” MathematicsColloguium, USNA, 1 Sep 1999.

HOFFMAN, Michael, Professor, “Vaues of Derivative Polynomiasand Counting Snakes,” Howard University Combinatorics
Seminar, 16 Nov 1999.

HOFFMAN, Michael, Professor, “ Noncommutative Derivationsand Multiple ZetaVa ues,” Mid-Atlantic Algebra Conference,
Farfax, VA, 12Mar 2000.

HOFFMAN, Michael, Professor, “ Multiple ZetaVa ues, Quasi-Symmetric Functions, and Mirror Symmetry,” Lehigh Geometry/
Topology Conference, Bethlehem, PA, 11 Jun 2000.

JOYNER, David, Professor, “ GoppaCodesfor Varieties,” U.S. Naval Academy, Annapolis, MD August 1999.
JOY NER, David, Professor, “Multiplicity onefor SL(2),” YdeUniversity, 30 Mar 2000.

KAPLAN, Harold M., Professor, “The Mean of a Bounded Finite Population,” Mid-Atlantic Probability and Statistics Day,
University of Maryland, Bdtimore, MD, 13 Nov 1999.

KIDWELL, Mark, Professor, “ Solution to aconjecture of Stoimenow about planecurves,” Knotsmini-conferencel X, 24 Sep 1999.

KONKOWSKI, Deborah A., Professor, “ Testing a Stability Conjecturefor PlaneWave Cauchy Horizons,” Contributed Talk at Sth
Midwest Geometry Conference, University of Missouri - Columbia, Missouri, November 1999.

KONKOWSKI, Deborah A., Professor, “ Testing a Stability Conjecture for Plane Wave Cauchy Horizons,” Talk at 9" Midwest
Relativity Meeting, University of lllinoisat Urbana/Champaign, Illinois, November 1999.

KONKOWSKI, Deborah A., Professor, “ Quantum Singularity of Quasiregular Spacetime - Waveson Tod Spacetime,” Talk at 4"
Eastern Gravity Meeting, Dubquesne University, Pittsburgh, PA, April 2000.

KONKOWSKI, Deborah A., Professor, “ Natureand Stability of Tod Spacetime,” Contributed Talk at American Physical Society
April 2000 Mesting, Long Beach, CA, April 29-May 2, 2000.

KONKOWSKI, Deborah A., Professor, “ Quantum Singularity of Quasiregular Spacetime,” London Relativity Seminar, Queen
Mary & Westfield College, London, U.K., 7 Jun 2000.

MARUSZEWSKI, Richard ., Professor, “ The Structure of Natural Languages,” Mathematics Department Cryptology Seminar.

MCCOQY, Peter A., Professor, “ On the Radiating Sol utionsto the Helmholtz Equation and I nverse Scattering,” Session on Partial
Differential Equations, American Mathematical Society Annual Meeting, Washington DC, 21 Jan 2000.

MCCOY, Peter A., Professor, “ El ectromagnetic Scattering in Three Dimensions,” Specid Session Honoring G.G. Wdlter, IMACS
2000, University of Wisconsin, Milwaukee, 24 May 2000.

MELLES, Caroline Grant, Associate Professor, “ Complete Kahler Metricsfor Singular Toroidal Varieties,” AMS Specid Session,
Joint Mathemati cs M egtings, Washington DC, 19 Jan 2000.

MEY ERSON, Mark D., Professor, “ Electronic Syllabus’ and“ Web Based Math Labs” to United StatesNava Academy, September 1999.

MEY ERSON, Mark D., Professor, “ Real World CalculusLaboratory - Interactive Web Based L abs Designed with Java,” American
Mathematical Society Annual Meeting, Washington DC, 21 Jan 2000.
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MICHAEL, T.S, Associate Professor, “ TwoNew Art Galery Theorems” Combinatorics Conference, Kalamazoo, Michigan, June2000.

MICHAEL, T.S,, Associate Professor, “Rigidity and Rank at Annapolis. Hadamard Matrices,” University of Pennsylvania
Combinatorics Seminar, April 2000.

MICHAEL, T.S., Associate Professor, “Hadamard Matrices,” The George Washington University, Mathematics Department
Colloguium, October 1999.

MICHAEL, T.S., Associate Professor, “ Prison-Yards, Art Gdlleries, and Embedding,” United StatesNaval Academy, Mathematics
Department Colloquium, August 1999.

NAKQOS, George, Professor and Williams, Robert, “ Triangul arization of Polynomia Systemswith the Dixon Resultant,” IMACS
International Conference, Athens, Greece, July 1999.

STANFORD, Theodore, Assistant Professor, “Knots and Links Modulo Braid Subgroups,” 9" biannual mini-conference at
George Washington University, 25 Sep 1999.

STANFORD, Theodore, Assistant Professor, “Braid Commutators and Vassiliev's Knot Invariants,” Mathematics Department
Colloguium, University of Oregon, 28 Jan 2000.

STANFORD, Theodore, Assi stant Professor, “ Undoing Knotsand Undoing Other Things,” Mathemati cs Department Colloguium,
New Mexico State University, 4 Apr 2000.

TRAVES, WilliamN., Assstant Professor, “ Differential Simplicity and Tight Closure,” Midwest Algebraic Geometry Conference,
University of Missouri at Columbia, October 1999.

TRAVES, WilliamN., Assstant Professor, “ Cliquesa theNavd Academy,” Regiond MAA Meeting, LoyolaCollege, November 1999.

TRAVES, WilliamN., Assistant Professor, “ Differential Simplicity,” Mid-Atlantic AlgebraConference, George Mason University,
March 2000.

TRAVES, WilliamN., Assistant Professor, “ Fair Cake Cutting after Su,” Regiond MAA Mesting, Bowie State University, April 2000.

TRAVES, WilliamN., Assistant Professor, “ Differential Operatorson Toric Varieties,” AMS-IMS-SIAM Research Conference,
Mount Holyoke University, June 2000.

TURNER, John C., Professor, “ Confidence Interval Using Probability,” University of Colorado, Denver, CO, March 2000.

TURNER, John C., Professor, “ Spreadsheet Solutionfor Fisher’ sExact Test,” Western Statistics Teachers Conference, Gredly, CO,
March 2000.

TURNER, Peter R., Professor, “ The Symmetric Level-Index Systemwith an Application to Chaos,” invited paper to appear inthe
Proceedings of CSCC2000, Athens, Greece, July 2000.

TURNER, Peter R, Professor, “ Imageand Moving Object | dentificationin Computer  ision,” |CIAM 99, Edinburgh, Scotland, July 1999.

TURNER, Peter R., Professor, NAKOS, G., Professor, and Williams, R.M., “Fraction-free Algorithmsfor Linear and Polynomial
Equations,” ECCAD, East Coast Computer AlgebraDays, Boston, MA, May 1997.

TURNER, Peter R., Professor, “ Fraction-free RNS Algorithmsfor Solving Linear Systems,” ARITH13, Asilomar, CA, July 1997.

TURNER, Peter R., Professor, “ Fraction-free RNS Algorithmsfor Solving Linear Systems,” SIAM Nationa Meeting, Stanford,
CA, duly 1997.
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WARDLAW, William P, Professor, invited presentation (5 hours): “ Crypto Workshop,” at spring meeting of |ndiana Section of
MAA at Earlham Callegein Richmond, IN, on 7-8 April 2000.

WARDLAW, William P, Professor, “ An Elementary School Approachtothe 16 Puzzle,” spring meeting of theMD-VA-DC Section
of theMAA, Bowie State University, Bowie, MD, on 29 April 2000.




