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INTR ODUCTION

This report includes material preserned in the Departmert's AcademicPlan, which is sub-
mitted to the administration eat Decenber, and Faculty Data Reports, which are prepared
by faculty memnbers at the end of the calendaryear. It chroniclesfaculty achievemers in
teaching, sdolarship, and internal and external service, as well as details of various de-
partmental activities. Further information is available from the Department's web pages
http://www.mines.edu/Acad emic/macs

Over the pastdecadethe departmert hasundergonedramatic changes.While the number
of tenure-track/ten ured faculty hasnot grown, all but two of the current faculty were hired
sincel994. Nine lecturershave alsobeenhired in recen years,and the departmen cortinues
to employ approximately ten adjunct instructors per yearaswell asse\eral graduateteadcing
fellows. During 2004,two new hires joined the departmeni, Mahadewan Ganeshfrom the
University of New SouthWales,asafull professolin computational and applied mathematics,
and JasonLiu from the University of lllinois at Urbana{Champaign,asan assistarn professor
in Computer Science.We arnticipate making two new appointments, in computer scienceand
statistics, in Spring 2005.

Following a 20% drop in our majors in Fall 2004, the departmert has fallen from the
secondto the third largest departmert on campusin terms of majors, behind the Division
of Engineeringand the Departmert of Chemical Engineering. We cortinue to teadh more
studert credit hours than any other CSM departmert/division. The addition of conmbined
BS/MS v e year programsto our degreeo erings has led to an increasein our graduate
studert enrollmert and hasensuredthe o ering of sequencesf graduatecourseson aregular
basis. In addition to running a vibrant programin faculty and graduatestudert researd, the
departmert o ers many opportunities for researt experiencesfor undergraduates(REUS)
through REU supplemerts to existing National ScienceFoundation (NSF) grants and NSF
REU site grants.

This has been another evertful and productive year for the departmert. During 2005,
we will be challengedto accommalate a signi cantly larger incoming freshmanclasswhile
maintaining the high quality of our teaching. We will also aggressiely recruit new majors
and graduate studerts to enhanceour overall academicprogram.

GraemeFairweather
Departmert Head
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1 MISSION STATEMENT

The mission of the Department of Mathematical and Computer SciencedMCS), Colorado Scool of Mines
(CSM), is four-fold:

1. to provide a quality education for undergraduate and graduate students majoring in the applied math-
ematical and computer sciences;

2. to provide a quality education in the applied mathematical and computer sciencesfor non-major
undergraduate and graduate studerts as a serviceto other departmernts at CSM;

3. to have strong researd programs in the applied mathematical and computer sciencesconducted by
faculty and involving undergraduate and graduate studerts;

4. to have a strong researd componert in mathematics and computer scienceeducation.

2 DEPARTMENT AL ACTIVITIES
21 Stang

For a completelist of faculty, seeSection 3. For a complete list of coursesgiven, seeSection 6.

2.1.1 Tenured/T enure-T rack Faculty

The Department of Mathematical and Computer Sciencescurrently has 18 tenured/ten ure-track faculty,
comprising 10 full professors(Bialecki, de Hoop, DeSano, Fairweather, Ganesh, Hereman, Martin, Na-
vidi, Rockwood, Wang), 5 assaiate professors(Camp, Mehta, Moskal, Nyland, Tenorio), and 3 assistart
professors(Colagrosso, Lee, Liu). In addition, two faculty members are on transitional retirement (Bath,
Underwood). Of the current faculty, there are 7 computer sciertists (Camp, Colagrosso,Lee, Liu, Mehta,
Nyland, Rockwood), 4 numerical analysts (Bialecki, Fairweather, Ganesh, Wang), 2 applied statisticians
(Navidi, Tenorio), 1 mathematics/engineering educator (Moskal), and 4 applied mathematicians (DeSarto,
Hereman, de Hoop, Martin). All of our tenured/ten ure-track faculty are researd active.

Junping Wang spent the calendaryear 2004 as a program managerat the National ScienceFoundation.
He resigned his position in MCS on Decenber 31, 2004, and took a permanert position at NSF. Martijn
de Hoop was on sabbatical leave for fall 2004.

During the year, we hired Jason Liu as an assistart professorin computer science,William Navidi was
promoted to the rank of Professor,and Barbara Moskal was promoted to Asscciate Professorwith tenure.

2.1.2 Other Faculty

MCS has one senior lecturer (King, on transitional retirement), six lecturers (Greivel, Lees,Palmer, Rader,
Tankelevich, Woodington), two instructors (Bridgman, Strong) and onereseard professor(Norton). During
the 2004 fall semester,there were eight adjuncts and v e graduate teaching fellows.

213 Sta

Pam Bedman and lvana Dusil compriseour o ce sta. Our systemsadministrator, Michael Robbert, was
appointed to a new position in Academic Computing & Networking at CSM. He has been replaced by a
team of three extended support personnel,Cindy Carter, Yuri Csapo and Skip Miller.

2.2 Undergraduate Program

The data in Table 1 shaw that the number of credit hours taught by MCS faculty is on the increasewhile the
number of MCS majors hassu ered areduction similar to that experiencedby computer sciencedepartmerts
around the country, if not the globe, in recert years. In terms of numbers of majors, MCS is currently the
third largest department on campus. MCS cortinues to teach more credit hours than any other CSM
department/division.
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Table 1: Data compiled from Registrar's Annual Reports and the Career Center Annual Reports.

| [ Fall 04 | 03-04 [ 02-03 | 01-02 | 00-01 | 99-00 |

# of faculty 18 17 18 18 16 15
# of lecturers 8 9 6 3 3 3
# of undergrad majors 245 297 291 312 293 265
# of BS awarded 20 76 60 65 45 37
# of credit hours 9917 | 17250| 16709 | 16994 | 16806 | 15563
% of CSM credit hrs 18.7 17.8 | 18.1 18,5 | 18.7 16.7
# of grad students 40 45 36 35 35 35
# of MS awarded 10 7 9 12 10 9

# of PhDs awarded 3 1 3 0 1 0

In 2004,77 students graduated with a Bachelor of Sciencedegreein Mathematical and Computer Sciences.

In May, there were 57 graduates. The Outstanding Graduating Senior Award was awardedto Nicholas
Borys, the ProfessorEverett Award was awarded to Brian Scroggs,and the Ryan Sayers Memorial
Award was awarded to Maxine von Eye.

In Decenber, there were 20 graduates. The Outstanding Graduating Senior Award was awarded to
Makiko Umemoto and the ProfessorEverett Award was awarded to Michael Kuhn.

2.3 Graduate Program

In the 2004 fall semester,the number of students in our graduate program was 56 (16 BS/MS combined, 23
MS and 17 Ph.D.), which is 11 studerts higher than in 2003. The increasein our graduate program is mainly
due to the succesf our combined program in computer science,which was implemented in 2003. In 2004,
basedon studernt interest, we implemented a combined program in mathematics also; seeSection 2.4.2.

Of the 56 studerts enrolled in fall 2004, 15 are female and 41 are male. The reduction of the number
of female studerts is a concern (in 2003, the number of female studernts was 16 out of 45). In the hope of
improving the retention and recruitment of womenin MCS, Tracy Camp and Barbara Moskal have founded
the MCS Graduate Women's Forum, which the department funds. This group of women (graduate students
and faculty) met v etimes during 2004.

In 2004,13 students received a Master of Sciencedegreein Mathematical and Computer Sciences:Jennifer
Bailey, Douglas Baldwin, Nicholas Bauer, Fuat Bilgin, Xiaoyu Chen, Cedar Cranson, Justin DuBois, Yu
Jiang, Matthew Kotalik, Xinwei Luo, Richard Parker, Feng Sun and Peiling Yao. Three students received
the degreeof Doctor of Philosophy in Mathematical and Computer Sciences:Abeer Abushama, Yan Feng
and Timothy Hayes. Thesistitles and advisors are listed in Section 7.4.

2.4 New Educational Initiativ es
241 Colorado Christian Univ ersity Partnership

This is a partnership between Colorado Christian University, Colorado School of Mines and local school
districts. The rst goal of this project is to establish a collaborative program in which future teachers
will complete their pedagogicalcoursesat CCU and their mathematical cortent coursesat CSM. Progress
is being made on this partnership. Students who are majoring in mathematics education at CCU now
have the option of completing a mathematics program at CSM. The secondstagewill be providing students
majoring in mathematics at CSM with the option of completing a minor in mathematics education by taking
pedagogicalcoursesat CCU. Another goal wasto establisha collaborativ e coursefor in-serviceteachersthat
will be o ered during the summer. The rst such coursewas o ered in 2004. A team of faculty from CCU
and CSM worked together to develop and teach both content and pedagogyin this course. The partnership
received $55K from CCHE early in 2004to jump start this endeasor. Recerly, a grant for supplemerary
funding in the amount of $35K was awarded by CCHE to cortin ue this e ort.
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CCU brings to this e ort a long history and a strong dedication to the education of current and future
mathematics teachers. Mathematics faculty from CSM is providing appropriate content expertise. The
CSM SPACE O ce is coordinating the partnership's e orts and ensuringthe establishmert of a high quality
program. In the newgrant, the e orts described abovewill be expandedto include the Division of Engineering
at CSM. Participating local school districts will cortinueto identify appropriate teacher candidatesto attend
the summer workshopsand coordinate publicity within a given district. It is anticipated that the proposed
mathematics education minor could lead to the developmert of a non-thesis master program and/or v e-
year bachelor/master program in mathematics education. This endeavor is being spearheadedby Barbara
Moskal, Terry Bridgman, Teri Woodington and Graeme Fairweather.

2.4.2 Five Year Bachelor/Master Program in Mathematical Sciences

In view of the succes®f our v eyearbachelor/master program in Computer Scienceestablishedin the fall of
2002,wehave developeda similar program in Mathematical Sciences.lt is expectedthat eventually there may
be seweral options in this program, such as one with emphasison Computational Scienceand Engineering,
consonart with the developmert of a graduate program in this area,and an option in Mathematics Education
building on the CCU partnership (x2.4.1).

2.4.3 Distance Learning

MCS hasteamedup with the Department of Computer Scienceand Engineeringof the University of Colorado
at Denver to develop an on-line computer scienceprogram funded by the Colorado Institute of Tecnology.
In Phasel of the program, which is headedby Krys Cios of UCD and Graeme Fairweather, UCD developed
6 courseswhile CSM deweloped 5. These on-line courses,along with existing coursesat the participating

universities, can be taken as part of a degreeprogram or as a certi cate program. The CSM coursesare
MA CS407Introduction to Sciertic Computing, MA CS406 Design and Analysis of Algorithms, MA CS442
Operating Systems,MA CS498Client/Serv er Web Programming and MA CS 358 Discrete Mathematics and
Algebraic Structures.

2.5 Curriculum and Assessment

Over the last seweral years, MCS has deweloped a departmental assessmenplan. This plan includes a state-
ment of our goals and objectives and the methods used to measurethe extent to which we have reached
our goals and objectives. The information acquired through our assessmene orts is cortinually used to
improve both individual coursesand the broader curriculum. A unique feature of our assessmenplan is the
inclusion of both student and faculty goalsand objectives. In other words, our assessmetnplan is designedto
measureboth instruction and learning. The quality of our assessmenplan has beenrepeatedly recognized.
Barbara Moskal and GraemeFairweather were invited to presen our e orts at a Mathematicians for Educa-
tion Reform workshop in Dubuque, lowa, in March. Two casestudies that highlight our assessmeine orts
are featured on the web site of the Supporting Assessmehin Undergraduate Mathematics (SAUM) project.
SAUM is an NSF-funded project that is sponsoredthrough the Mathematical Asscciation of America.

Barbara Moskal is involved in grants that are designedto improve CSM's undergraduate e orts. For
example, the grant “Serving Humanity: EngineersImproving the World through Regional, National, and
International Community Service' has beenfunded by the Hewlett Foundation in the amourt of $1,167,072
for the period 2003-2007. This project is developing a community service componert for the engineering
curriculum and creating a minor in community servicethrough the LAIS division. Juan Lucenaand Barbara
Moskal are Co-Pls on the NSF grant, "Engineering Cultures: Building the Global Engineer', which is led
by faculty at Virginia Polytechnic Institute. The main goal of this project is to help engineeringstudents
becomeglobal engineersby learning to de ne and solve problems in the context of di ering cultural and
national perspectives. The e orts with CCU to dewvelop a collaborative program for mathematics educators
(seex2.4.1) is another example of the department's e orts to improve CSM undergraduate opportunities.
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2.6 Work on Women's Issues

Tracy Camp was co-thair of ACM's Committee on Womenin Computing from 1998-2002 and is a member
today. Basedon her work with this committee, she has appearedin over 20 newspager/magazine articles
and was editor of a special issueon women and computers. Becauseof the successof Dr. Camp's special
issue(over 22,503 copieswere distributed around the world), ACM is in the processof creating a CD which
will include both Dr. Camp's special issueand an October 2003IEEE Annals of the History of Computing
on women's historical participation in the computer industry.

For seweral years, Tracy Camp has helped organize the women faculty members at CSM. In 2004, she
beganorganizing a subsetof this group (i.e., the tenured and tenure-track women faculty members). This
smaller group met four times in 2004.

In October 2004, Tracy Camp acceptedan invitation from The National Center for Womenand Informa-
tion Tednology (NCWIT) to be a member of their Academic Alliance. The mission of NCWIT is to ensure
that women are fully represerted in the in uential world of information technology acrossthe nation.

Tracy Camp and Barbara Moskal cortinue to work closely to improve the experiencesof women and
minorities both within MCS and acrossCSM. Both have madese\eral preserations at the Graduate Women's
Forum and have represerted the campusat events that support the increasedparticipation of women and
minorities in scienceand engineering.

Barbara Moskal is currently the principal investigator on the project, "ScienceRelated Degrees:Improving
the Retertion of Womenand Minorities through Researt Experience,Mentoring and Financial Assistance'.
This project, which is funded through NSF's Computer Science,Engineering, and Mathematics Scholarships
Program, providessdolarshipsin the amourt of $3125a yearto economicallyburdenedfemaleand minority
undergraduate and graduate students. This project will end in the summer of 2005.

2.7 Faculty Aw ards and Honors
Tracy Camp

Nominated for SIGMOBILE election (Treasurerposition) by Chair of SIGMOBILE.

Recommendedto be a Fulbright Scholar by the U.S. Fulbright Committee to the New Zealand
Fulbright Committee.

Invited to the Senior Women Leadership Summit in Computer Science,held in conjunction with
the Grace Hopper Celebration of Womenin Computing.

Mik e Colagrosso

CSM Alumni Assaciation Award for Outstanding Teading in Mathematical and Computer Sci-
ences,Decenber 2004.

John DeSanto

Upgraded Fellowship status awarded in the Institute of Physics(UK) in recognition of serviceon
the Editorial Board of Wavesin Random Media.

Graeme Fairw eather

Visiting Professor,Department of Mathematics and Statistics, University of Cyprus, March 2004.

Willy Hereman

Recipiert of the 2004 Erskine Fellowship, Department of Mathematics and Statistics, University
of Canterbury, Christchurch, New Zealand. June 13{August 20, 2004.
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Paul Martin

EPSRC Visiting Professor,Department of Mathematical Sciencesl.oughborough University, UK,
June 2004.

Dinesh Meh ta
Elected Senior Member of IEEE.

Barbara Mosk al

Alfred E. Jenni Fellowship (May 2004), Colorado School of Mines.

Nathan Palmer

CSM 101 Mentor of the Year award, 2004.

Alyn Rockwood
Nominated for ACM SIGGRAPH election (Vice Presidert position).

Teri Woodington

CSM Alumni Asscciation Award for Outstanding Teading in Mathematical and Computer Sci-
ences,May 2004.

2.8 Research

MCS researd specialties fall into three general areas: applied computer science,applied statistics and ap-
plied mathematics. In computer science,the main focus areasare machine learning, pattern recognition,
computer graphics and visualization, applied algorithms, VLSI design automation, mobile networking and
computing, conceptual modeling, and temporal and spatial databases. Applied statistics focuseson bio-
statistics and inverseproblemsin statistics. The most active researt areasin applied mathematics are in
computational sciences,numerical analysis, classical scattering theory, nonlinear partial di erential equa-
tions, seismicinversion methods and symbolic computing. MCS also has a strong reputation in educational
researd.

MCS maintains a strong presencein the Center for Wave Phenomena. Martijn de Hoop is co-leaderof
the Center, and Paul Martin, Luis Tenorio and William Navidi actively participate in CWP programs. MCS
also plays a primary role in the Center for Automation, Robotics, and Distributed Intelligence (CARDI).
Tracy Camp is the Asscciate Director and Mik e Colagrosso,Jason Liu, William Navidi, Lars Nyland and
Roman Tankelevich are members.

For the past decade,MCS has run a successfulweekly colloquium. Speakers have been mainly from
academiaand governmert laboratories. While many of the speakershave beenfrom the Front Range,we have
beenfortunate to have somefrom further aeld. These have been supported primarily from departmental
funds, with contributions from faculty researt grants. For a complete list of colloquia, seeSection 4.

2.8.1 Editorships

Seweral faculty members serwe as editors or advisors for archival journals. This is an important activity
within the national and international sdolarly e ort for the mathematical and computer sciences.A list of
current editorial positions follows.

Ad Hoc Networks Journal (Camp)
Book series,Advanesin Computation: Theory and Practice (Fairweather)

IEEE Transactionson Circuits & Systems| (Mehta)
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Inverse Problems (de Hoop)

Journal of Applied Geophysics (de Hoop)

Journal of Computational Methads in Sciene & Engineering (Fairweather)
Journal of Information Technolagy Impact (Camp)

Journal of Integral Equations & Applications (Martin)

Proceedings ITB on Engineering Sciene (Fairweather)

Proceedings of the Royal Saciety A (Martin)

Quarterly Journal of Mechanics & Applied Mathematics (Martin)

SIAM Journal on Applied Mathematics (Martin)

Wave Motion (de Hoop)

Wavesin Random Media (DeSarto)

2.8.2 Summer School on Mathematical Geoph ysics and Uncertain ty in Earth Mo dels

This two-weekinterdisciplinary meeting was held in June at CSM, with support from NSF, SIAM, Schlum-
bergerand the CSM Center for Wave Phenomena. The goal of the school was to exposegraduate students
and researders from mathematics and geoplysicsto key issuesin mathematical modeling and uncertainty
analysisin geoplysics. The program included tutorials aswell as preseriations on current researt that are
of academicand industrial interest. The school also attempted to de ne collaborative researd directions
between mathematics and the geosciencesn the quarnti cation of uncertainty in geoptysical imaging and
inversion. There were 87 participants including 24 lecturers. The Organizing Committee included Luis Teno-
rio from MCS. The meeting was very successful:there will be a three-day NSF-funded researd workshop in
2005, entitled “Computational methods for large scalegeopltysical inverseproblems'.

2.8.3 The Toilers Research Group

The MCS researd group known as The Toilers currently has v e grants from NSF, all of which concern
various aspects of mobile networks. Two of the v e grants are led by William Navidi and Tracy Camp,
two of the v e are led by Tracy Camp and Michael Colagrosso(one of which is a collaboration with Athina
Petropulu at Drexel University), and the fth is a collaboration between Tracy Camp and Violet Syrotiuk
from Arizona State University.

Tracy Camp and Mik e Colagrossoorganizedtwo NSF-funded meetingsin October, related to the Net-
working of SensorSystems(NOSS) focusareaat NSF. The rst meeting wasfor the principal investigators of
projects funded by NOSSin 2004;this meetingwasby invitation only, included 27 participants, and consisted
of 12 presenations. The secondmeeting was an informational meeting for potential proposers,and was at-
tended by 140participants. During the informational meeting, recert NOSSawardeessharedtheir successful
projects (15 short presenations); attendeesalso interacted with these investigators formally and sccially.
In addition, attendeeslearned about the direction of the NOSSfocus area and the open researd challenges
that exist via 10 invited presenrations. The format of the meeting was organized around communicating
pioneering researt, growing the community in this focus area, and fostering potential collaborations. The
main goals of the informational meeting was to cortinue the building of the NOSS focus area community,
encourageearly collaboration, and strengthen the pool of submissions. Seehttp://toilers.mines.edu/NOSS/
for more details.
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2.8.4 First Annual Front Range Undergraduate Mathematical Sciences Conference

This one-day meeting was held in October. It was funded by the Mathematical Asscciation of America{

National ScienceFoundation and the Colorado School of Mines Graduate School. The primary purposeof
the conferencewasto provide undergraduate students with the opportunity to learn about graduate school

options in the mathematical sciencesthat are available in Front Range universities. Also, the conference
allowed studerts to presert their researd ndings in the mathematical sciences.The organizerswere Graeme
Fairweather, Barbara Moskal and Scott Strong. The plenary speaker wasDr. Margaret B. Cozzens Presidert

and CEO of the Colorado Institute of Technology.

3 FACULTY

Barbara Bath , Emerita Asscciate Professor. Joined CSM: 1985. Ph.D.: American University, 1984.

Bernard Bialec ki, Professor. Joined CSM: 1995. Ph.D.: University of Utah, 1987. Researt specialties:
numerical solution of partial di erential equationsand integral equations.

Terry Bridgman , Instructor. Joined CSM: 2002. M.S.: University of North Carolina, Chapel Hill, 1988.

Tracy Camp, Asscciate Professor. Joined CSM: 1998. Ph.D.: College of William and Mary, 1993.
Researt specialties: computer networking, mobile computing and networking, distributed computing.

Mic hael Colagrosso , Assistarnt Professor. Joined CSM: 2002. Ph.D.: University of Colorado, Boul-
der, 2002. Researt specialties: applications of machine learning, mobile computing and networking,
cognitive modeling.

Maarten de Ho op, Professor. Joined CSM: 1997. Ph.D.: Delft University of Technology, the Netherlands,
1992. Researt specialties: applied micro-local analysis, inverse scattering, wave propagation, wave
localization.

John DeSanto, Professor. Joined CSM: 1983. Ph.D.: University of Michigan, 1967. Researt specialties:
direct and inverse scattering and propagation problems in classical physics, scattering from rough
surfaces,near- eld optics.

Graeme Fairw eather , Professorand Department Head. Joined CSM: 1994. Ph.D.: St. Andrews,
Scotland, 1966. Researt specialties: numerical analysisof partial di erential equations: nite elemern
methods, software developmert.

Mahadev an Ganesh, Professor.Joined CSM: 2003. Ph.D.: Indian Institute of Technology, Bombay, 1990.
Researt specialties: scattering of acoustic and electromagnetic waves; dynamic computer models in
atmospheric o w, nonlinear water wavesand tumor growth; boundary, nite and spectral methods for
partial dierential equations.

Gus Greiv el, Lecturer. Joined CSM: 1994. M.S.: Colorado School of Mines, 1994.

Willy Hereman , Professor. Joined CSM: 1989. Ph.D.: University of Ghent, Belgium, 1982. Researt
specialties: nonlinear waves, nonlinear partial di erential equations, symbolic computation, wavelets.

Hugh King , SeniorLecturer. Joined CSM: 1993. M.D.: University of Pennsyhania, 1977;Ph.D.: Univer-
sity of Colorado, Denver, 1992.

Jae Young Lee, Assistart Professor. Joined CSM: 2001. Ph.D.: University of Texasat Arlington, 1998.
Researt specialties: temporal databases,conceptual modeling, moving object databases,data mining.

Jimm y Dee Lees, Lecturer. Joined CSM: 2001. Ph.D.: University of Wyoming, 1998.

Jason Liu, Assistart Professor. Joined CSM: 2004. Ph.D.: Dartmouth College, 2003. Researt special-
ties: parallel discrete-ewent simulation, parallel and distributed computing, performance modeling of
computer networks and systems,computer networking and mobile networking.
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Paul Martin , Professor. Joined CSM: 1999. Ph.D.: University of Manchester, England, 1980. Researt
specialties: diraction, propagation and scattering of waves; integral equation methods; problemsin
solid medhanicsincluding cracks and anisotropy.

Dinesh Meh ta, Asscciate Professor. Joined CSM: 2000. Ph.D.: University of Florida, 1992. Researt
specialties: VLS| computer-aided design; parallel and distributed computing; applied algorithms.

Barbara Mosk al, Asscciate Professor. Joined CSM: 1997. Ed.D.: University of Pittsburgh, 1997. Re-
seard specialties: measuremeh and evaluation; student assessmen statistics applied to education;
mathematics education; womenin scienceand mathematics.

William Navidi , Professor. Joined CSM: 1996. Ph.D.: University of California, Berkeley, 1986. Researt
specialties: stochastic modeling, resampling methods, epidemiologic methods.

Alan Norton , Researt Professor. Joined CSM: 2002. Ph.D.: Princeton, 1976. Researt specialties:
visual data mining; wavelets; computer animation; parallel processing.

Lars Nyland , Asscciate Professor. Joined CSM: 2003. Ph.D.: Duke University, 1991. Researt specialties:
high-performance computing, computer graphics, programming languagedesign and implementation,
computer architecture.

Nathan Palmer , Lecturer. Joined CSM: 1994. M.S.: Northwestern University, 1995.
Cyndi Rader , Lecturer. Joined CSM: 2000. Ph.D.: University of Colorado, Boulder, 2000.

Alyn Rockwood, Professor. Joined CSM: 2001. Ph.D.: University of Cambridge, England, 1988. Re-
seard specialties: computer graphics, CAD/CAM, scienic visualization, geometric design.

Scott Strong , Instructor. Joined CSM: 2003. B.S.: Colorado School of Mines, 2001.
Roman Tankelevic h, Lecturer. Joined CSM: 2003. Ph.D.: Moscaw Energy Institute, Moscow, 1968.

Luis Tenorio , Asscciate Professor. Joined CSM: 1997. Ph.D.: University of California, Berkeley, 1992.
Researt specialties: statistical methods in cosmologyand seismicdata processing;inverseproblems;
applied statistics.

Rob ert Underw ood, Emeritus Asscciate Professor. Joined CSM: 1978. Ph.D.: University of Virginia,
1974,

Junping Wang, Professor. Joined CSM: 1999. Ph.D.: University of Chicago, 1988. Researt special-
ties: numerical analysis, computational simulation of scienceand engineeringproblems, mathematical
nance.

Teri Woodington , Lecturer. Joined CSM: 1998. M.S.: TexasA&M University, 1998.

4 COLLOQUIA

The Department corntinuesto run a seriesof weekly colloquia. They are held on Friday afternoons during
the academicyear at 3 p.m., usually in room CH 143.

James G. Nagy , Department of Mathematics and Computer Science,Emory University: Exploiting Kro-
necker structure in image restoration. January 16.

Lars Nyland , Department of Mathematical and Computer SciencesColorado School of Mines: Architec-
ture, performance, approximation, potential elds, and the common cold. January 23.

Edwin Chong , Department of Computer Science,Colorado State University: What is a dynamic decision
problem? (And what can we do if we enmunter one?). January 30.
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Ross McConnell , Department of Computer Science,Colorado State University: The conseutive-ones
property. February 6.

E. McKa y Hyde , Department of Mathematics, University of Minnesota: Fast, high-order methals in
computational electromagneticsand aocoustics. February 13.

Stephan Sain, Department of Mathematics, University of Colorado at Denver: Spatial models for multi-
variate lattice data. February 20.

Ramki Thurimella , Department of Computer Science,University of Denver: Making TCP connections
resistantto server failure. February 27.

Alyn Rockwood and Roman Tankelevic h, Department of Mathematical and Computer Sciences,
Colorado School of Mines: The potential in implicit modeling. March 5.

Javier Rojo, Department of Statistics, Rice University: The body massindex and nonparametric survival
estimation subject to dispersion constraints. March 26.

Kesh Govinder , School of Mathematical Sciences,University of KwaZulu-Natal: On very little about
moving frames April 9.

Natasha Fly er, Division of Sciertic Computing, NCAR: The elusive time-space corner singularity: the
hidden nature of initial-b oundary value problems April 16.

Wanda Dann and Steve Cooper, Ithaca Collegeand St. Joseph'sUniversity: Teaching objects- rst in
intr oductory programming. April 23.

Alexander von Eye, Department of Psychology, Michigan State University: Using con gur al frequency
analysis to test hypothesesconcerning multinormality . Septenber 10.

Hugh King , Department of Mathematical and Computer Sciences,Colorado School of Mines: Complex
problems,real solutions? | The Namlo Foundation. Septenber 17.

Stuart Hawkins , Sdcool of Mathematics, University of New South Wales: On the inuence of the
wavenumier on compressionin a waveletboundary elementmethad for the Helmholtz equation. Septem-
ber 24.

Paul Martin and Moneesh Upman yu, Department of Mathematical and Computer SciencesDivision
of Engineering, Colorado School of Mines: Groovy surfaces: someapplications of MACS348 October 1.

Luis Tenorio , Department of Mathematical and Computer Sciences,Colorado School of Mines: Sigma,
lamida, alpha and all that. October 8.

David Kotz , Department of Computer Science,Dartmouth College: The changing usageof a mature
campus-widewirelessnetwork. October 22.

Greg Rodin, Department of AerospaceEngineering& EngineeringMechanics, University of Texas,Austin:
Hierarchical methads for large-sale problemsof micromechanics October 29.

Andreas Karageorghis , Department of Mathematics and Statistics, University of Cyprus: Matrix de-
composition MFS algorithms. November 5.

Tracy Camp etal., Department of Mathematical and Computer SciencesColorado School of Mines: Meet
the Toilers. Novenmber 12.

Fernando Perez, Department of Applied Mathematics, University of Colorado, Boulder: Python in sci-
entic computing: an illustration with multiwavelets for PDEs. November 19.

Lucas Monzon , Department of Applied Mathematics, University of Colorado, Boulder: Trig identities
and sums of seprable functions. Decenber 3.
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5 SERVICE

Barbara Bath

Chaired three NSF review panels. Member of one review panel for the Department of Education

Bernard Bialec ki

Member of MCS Graduate Committee
Member of Seartcn Committees for Mathematics Faculty
Reviewed two journal papers

Terry Bridgman

MCS webmaster

Tracy Camp

Chair of MCS Graduate Committee

Member of Seardhh Committees for Computer ScienceFaculty
Faculty co-advisorfor MCS Graduate Women's Forum
Asscciate Director of CARDI

Member of CSM Graduate Council

Member of CSM Title IX Compliance Committee, Diversity Committee, Compensation Commit-
tee, Committee on Committees and Student Sdolastic Awards Committee

Member of Seardhh Committee for Clare Booth Luth Faculty Member, Electrical Engineering
Member of Seardhh Committee for Division Director, Engineering

Organizer for CSM's female academicfaculty

Editorial Board, Ad Hoc Networks Journal, since 2004

Editorial Board, Journal of Information Technolayy Impact, since 1998

Program Committee Member for: 4th International Conferenceon AD-HOC Networks & Wire-
less(AdHocNow!) in Cancun, Mexico; First International Workshop on HeterogeneousWireless
SensorNetworks (HWISE) in Fukuoka, Japan; and Internet Compatible QoSin Ad hoc Wireless
Networks Workshop (IC-QAWN) in Cairo, Egypt.

Member of the Academic Alliance, National Center for Women and Information Tecdnology
Reviewed 9 proposalsfor NSF, Networking of SensorSystems(NOSS)

Reviewed one proposal for NSERC (Canada) and one for the University of California MICRO
Program

Reviewed 3 journal papers and 5 conferencepapers

Mik e Colagrosso

Faculty advisor to local ACM chapter
Member of Seardhh Committee for Computer ScienceFaculty

Member of NSF SIRG (SensorInterdisciplinary Researth Group) Panel. Reviewed 10 proposals
for the panel.

Reviewed 3 journal papers and 5 conferencepapers
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Martijn

de Ho op

Co-leaderof the Center for Wave Phenomena

Member of Seardhh Committee for Green Chair (Geophysics)

Member of CSM Researt Council

Editorial Board, Wave Motion

Editorial Board, Journal of Applied Geophysics

International Advisory Panel, Inverse Problems

Guest editor, special issueof Wave Motion honoring 75th birthday of A.T. de Hoop
Reviewed one journal paper

Member of the Researti Committee of the Scciety of Exploration Geoplysicists

Member of Sciertic Committees: International Conferenceon InverseProblems: Modeling and
Simulation, Fethiye, Turkey, June 2004; and 7th International Conferenceon Mathematical and
Numerical Aspects of Wave Propagation (WAVES 2005) Brown University, June 2005.

Co-organizer, Workshop on Subsalt Imaging, CSM, July 2005.

John DeSanto

Graeme

Member of MCS Graduate Committee
Member of CSM Academic Standards and Policy Committee
Editorial Board, Wavesin Random Media, since 1991

Member, Fulbright Specialist Review panel for the Council for the International Exchange of
Sdolars (CIES).

Reviewed 10 journal papers and two books

Fairw eather

Department Head

Member of CSM Strategic Planning Committee, Tedinology Fee Committee, Committee on Eval-
uation and BELS Governing Board

Consultant, Denver Public Schools, January 2004

Reviewed 19 papers for 16 di erent journals.

Reviewed proposal for the Hong Kong Researt Grants Council

Editorial Board, Journal of Computational Methods in Scien@ and Engineering
Editorial Board, book series: Advanesin Computation: Theory and Practice
Editorial Board, Proceedings ITB on Engineering Sciene, Bandung, Indonesia

External examiner, Ph.D., Department of Computer Scienceand Engineering, ChineseUniversity
of Hong Kong

Mahadev an Ganesh

Member of MCS Graduate Committee

Chair of Searcn Committee for Mathematics Faculty (2004/2005)

Member of MCS Combined Program Committee

Member of Seardqh Committee for two sta positions in Academic Computing & Networking
Reviewed 4 journal papers
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Gus Greiv el

Member of MCS Undergraduate Committee

Responsible for MCS Transfer Credit Approval

Member of CSM Re-admissionsCommittee

Member of Tutorial Committee of the CSM McBride Honors Program in Public A airs

Hugh King
Member of MCS Undergraduate Committee (Spring 2004)

Member of Seardhh Committee for Computer ScienceFaculty
Member of CSM committee on Bioengineeringand Life ScienceqBELS)

Willy Hereman

Chair of MCS Tenure and Promotion Committee (AY 2004{2005)
Member of MCS Undergraduate Committee (Spring 2004)
Member of Seardhh Committee for Mathematics Faculty

Member of the Faculty Graduate Panel at the First Annual Front Range Undergraduate Mathe-
matical SciencesConference,MCS, CSM, October

Member of CSM Promotion and Tenure Committee

Member of CSM Researt Council (AY 2004{2005)

External examiner for M.S. thesis, Deakin University, Geelong,Australia
Reviewed 16 journal papers

Jae Young Lee

Member of CSM Library Committee

Reviewed one journal paper and 4 conferencepapers
Jimm y Dee Lees

Faculty advisor, Campus Crusade for Christ

Jason Liu

Member of Seardhh Committee for Computer ScienceFaculty

Program Committee Member, Publicit y Chair and ProceedingsEditor, 19th Workshop on Parallel
and Distributed Simulation, June 1{3, 2005, Monterey, California

Reviewed two journal papers and 8 conferencepapers
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Paul Martin

Chair of MCS Undergraduate Committee (fall 2004)

Member of MCS Graduate Committee (spring 2004)

Chair of Searcn Committee for Mathematics Faculty (2003/2004)
Member of Seardhh Committee for Mathematics Faculty (2004/2005)
Member of CSM Budget Committee

Member of Sciertic Committees: Conference,International Asscciation for Boundary Elemert
Methods, University of Minnesota, May 2004; 7th International Conferenceon Mathematical and
Numerical Aspects of Wave Propagation (WAVES 2005) Brown University, June 2005; and 5th
International Conferenceon InverseProblemsin Engineering: Theory and Practice, University of
Cambridge, July 2005.

Member of organisingcommittee: 3rd IMA Conferenceon Boundary Integral Methods. University
of Reading, Septenber 2004

Member, EPSRC (UK) Peer Review College. Appointed, January 2003.

Reviewed 39 papers for 22 di erent journals, one book proposal,and 11 papers for Mathematical
Reviews

Reviewed one proposal for the DOE, one for the Royal Scciety and one for EPSRC (UK)
External examiner of a PhD thesis, Dept. of Applied Mathematics, University of Calcutta, India

Executive Editor, Quarterly Journal of Mechanics and Applied Mathematics. Appointed, August
1990.

Editorial Board, Proceedings of the Royal Scciety of London A. Appointed, January 2002. Re-
newed until January 2008.

Editorial Board, Journal of Integral Equations and Applications. Appointed, June 2003.
Asscciate Editor, SIAM Journal on Applied Mathematics. Appointed May 2004.

Dinesh Meh ta

Assistart Department Head

Member of MCS Graduate Committee

Chair of Searcn Committee for Computer ScienceFaculty (2004/2005)
Responsible for combined BS/MS Program in Computer Science
Member of Faculty Senate

Faculty advisor, Asian Studerts Assaciation

Member, Tednical Committee on “Graph Theory and Computing' in the IEEE Circuits and
SystemsScciety.

Program Committee Member, International Conferenceon Computer Design (ICCD), 2004. Re-
viewed approximately 15 submitted papersand participated in a one-dey meeting to decidewhich
onesto accept.

Reviewed three journal papers
Asscciate Editor for IEEE Transactionson Circuits and Systemsil.



14

Barbara

William

Depar tment of Mathematical and Computer Sciences, Colorado School of Mines

Mosk al
Lead faculty on MCS assessmets (reports written at end of ead year, maintain assessmenweb
page, attend conferenceconcerningdepartmental assessmet

Member of CSM Curriculum Committee, Assessmeh Committee, Committee on Evaluation and
Studert in Crisis Committee

Chair of the Assessmeh Committee for the Developmert of IEEE Learning Modules
Chair, NSF Panel Review (Summer 2004), Course, Curriculum and Laboratory Improvemert
Reviewed 3 journal papers and 3 conferencepapers

Navidi

Member of MCS Graduate Committee

Member of Searth Committee for Mathematics Faculty
MCS Colloquium Chair

Member of CSM Faculty A airs Committee

Reviewed 8 journal papers

Lars Nyland

Member of MCS Undergraduate Committee

Chair of Seartch Committee for Computer ScienceFaculty (2003/2004)
Member of CSM McBride Tutorial Committee

Program Committee member for 3DIM and Videometrics conferences
Reviewed two journal papers. SIGGRAPH conferencepaper reviewer.
Reviewed proposal for NSF, CISE division

Cyndi Rader

Member of MCS Undergraduate Committee

Alyn Rockwood

Assistart Department Head
ACM SIGGRAPH ConferenceAdvisory Group
Program Committee member for Point BasedGraphics Workshop, Zurich, Switzerland, May 2004.

Luis Tenorio

Faculty represerativ e for Kappa Mu Epsilon
Member of CSM Calendar Committee

Organized Summer School on Mathematical Geophysics and Uncertainty in Earth Models with
R. Snieder(Geophysics)

Reviewed 4 journal papers
Reviewed proposal for NSF

Teri Woodington

Member of MCS Undergraduate Committee
Coordinated group advising of MCS undergraduates
Prepared schedule of MCS classes

MCS webmaster

Member of CSM Undergraduate Council
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6 TEA CHING

Three lists of coursesfollow. The rst lists undergraduate coursesgiven during the main academicsemesters.
The secondlists graduate coursesgiven, and the third covers summer classes.In addition to formal classes,
seweral faculty members supervised undergraduate studernts for MACS 499, Independert Study.

The superscripts a, g and v denote “adjunct’, “graduate teaching fellow' and “visitor', respectively.

6.1 Undergraduate Courses, Spring and Fall

MA CS 111, Calculus for Scientists & Engineersl: Abushama?, Bailey?, Bath, Hyatt9, McAulie &, Ott?2,
Root?, Strong

MA CS 112, Calculusfor Sciertists & Engineersl|: Bailey?, Douthitt 2, Hyatt?, Job?, Lees,Li9, McAuli e 2,
Woodington

MA CS 122, Calculus for Scientists & Engineersll, Honors: Bridgman, Greivel

MA CS 213, Calculus for Scientists & Engineerslll: Bridgman, Greivel, Job?, Lees, Woodington

MA CS 223/224 , Calculus for Sciertists & EngineerslIl, Honors: Greivel, Navidi, Woodington

MA CS 260, Fortran Programming: Bridgman

MA CS 261, Programming Concepts: Boyd (Geophysics), Guba?, Johnsor?, Marie?, Rader, Tankelevich
MA CS 262, Data Structures: Rader, Tankelevich

MA CS 298, Perl for System Administration: Romig (ACN)

MA CS 306, Software Engineering: McMullin ¢, Norton

MA CS 315, Dierential Equations: DeSarto, Karageorghis’, Khebchareor’, Marie?, Martin, Moskal,
Strong

MA CS 323, Probability & Statistics for Engineersl: Dabbs?, Hutchinson?, Palmer, Villareal 9,
MA CS 325, Dierential Equations, Honors: Palmer

MA CS 332, Linear Algebra: de Hoop, Tenorio, Woodington

MA CS 333, Introduction to Mathematical Modeling: Tankelevich

MA CS 341, Machine Organization & Assenbly LanguageProgramming: Johnsor?, Nyland
MA CS 348, Advanced Engineering Mathematics: Hereman, King, Palmer, Tankelevich

MA CS 358, Discrete Mathematics & Algebraic Structures: Hereman, Rockwood

MA CS 400, Principles of Programming Languages:Lee

MA CS 401, Real Analysis: Tenorio

MA CS 403, Database Managemert: Lee

MA CS 404, Articial Intelligence: Tankelevich

MA CS 406, Design & Analysis of Algorithms: Mehta

MA CS 4060L , Design& Analysis of Algorithms (OnLine): Rockwood

MA CS 407, Introduction to Sciertic Computing: Bialecki

MA CS 4070L, Introduction to Sciertic Computing (OnLine): Underwood
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MA CS 433, Mathematical Biology: Ganesh

MA CS 434, Introduction to Probability: Navidi

MA CS 435, Introduction to Mathematical Statistics: Navidi

MA CS 440, Parallel Computing: Liu

MA CS 441, Computer Graphics: Rockwood

MA CS 442, Operating Systems: Colagrosso

MA CS 4420L , Operating Systems(OnLine): Camp

MA CS 443, Advanced Programming Conceptsusing Java: Rader
MA CS 454, Complex Analysis: Martin

MA CS 455, Partial Di erential Equations: DeSarto

MA CS 461/462 , Senior Seminar: Camp, Fairweather, Hereman, Lee, Martin, Moskal, Navidi, Nyland,
Palmer

MA CS 471, Computer Networks: Colagrosso

MA CS 498, Complex Analysis II: Martin

MA CS 498, Computer Graphics Il: Rockwood

MA CS 498, Data Mining: Lee

MA CS 498, Information Theory & Data Compression: Nyland
MA CS 498, User Interface Design: Rader

MA CS 4980L , Client/Serv er Web Programming (OnLine): King
CSM 101, FreshmenSuccessSeminar: Camp, Palmer, Strong
BELS 404, Anatomy & Physiology: King

HNRS 201, Comparative Political & Economic Systems: Greivel

6.2 Graduate Courses, Spring and Fall
MA CS 500, Linear Vector Spaces:DeSarto

MA CS 502, Real & Abstract Analysis: Bialecki

MA CS 506, Complex Analysis II: Martin

MA CS 510, ODEs & Dynamical Systems: Ganesh
MA CS 514, Applied Mathematics I: Martin

MA CS 530, Statistical Methods I: Tenorio

MA CS 531, Statistical Methods I1: Tenorio

MA CS 534, Mathematical Statistics I: Navidi

MA CS 535, Mathematical Statistics Il: Navidi

MA CS 551, Computational Linear Algebra: Bialecki
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MA CS 563, Parallel Computing: Liu

MA CS 567, Object Oriented Software Engineering: Norton
MA CS 598, Advanced Computer Architecture: Mehta

MA CS 598, Applied Algorithms & Data Structures: Mehta
MA CS 598, Computer Graphics Il: Rockwood

MA CS 598, Data Mining: Lee

MA CS 598, Information Theory & Data Compression: Nyland
MA CS 598, Machine Learning: Colagrosso

MA CS 598, Self-organizingNetworks: Camp

MA CS 598, User Interface Design: Rader

MA CS 691/692 , Graduate Seminar; Camp

6.3 Summer Courses and Field Session

MA CS 100, Introductory Topics for Calculus: Bridgman

MA CS 112, Calculus for Sciertists & Engineersll: Bridgman, Job?

MA CS 213, Calculus for Sciertists & Engineerslll: Greivel, Woodington
MA CS 261, Programming Concepts: Marie?

MA CS 315, Dierential Equations: Palmer, Strong

MA CS 323, Probability & Statistics for Engineersl: Greivel

MA CS 348, Advanced Engineering Mathematics: Palmer

MA CS 370, Field Course: Rader, Tankelevidch, Villareal 9
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RESEAR CH ACTIVITIES

7.1 Publications

J. Albert, J. Munakata Marr, L. Tenorio and R.L. Siegrist, Experimental and statistical ewaluation of

C

bacterial sourcetracking in a subalpine region by rep-PCR DNA ngerprin ting. Proc. 10th National
Symmsium on Individual and Small Community SewageSystems Sacramerto, California, 2004,470{
481.

. Athanasiadis, P.A. Martin , A. Spyropoulosand |.G. Stratis, On the scattering of spherical electromag-

netic waves by a penetrable chiral obstacle. In; Advanes in Sattering and Biomedical Engineering
(ed. D.l. Fotiadis and C.V. Massalas)World Scierti c, New Jersey(2004) 34{43.

Baldwin, U. Gektas and W. Hereman , Symbolic computation of hyperbolic tangent solutions for
nonlinear di eren tial-di erence equations. Computer Physics Communications 162 (2004) 203{217.

. Baldwin, U. Gektas, W. Hereman , L. Hong, R.S. Martino and J.C. Miller, Symbolic computation

of exact solutions expressiblein hyperbolic and elliptic functions for nonlinear PDEs. J. Symiwlic
Computation 37 (2004) 669{705.

. Baldwin, W. Hereman and J. Sayers, Symbolic algorithms for the Painleve test, special solutions, and

recursion operators of nonlinear PDEs. CRM Proceedings and Lecture Series, 39 (ed. P. Winternitz
and D. Gomez-Ullate) American Mathematical Scociety, Providence, Rhode Island (2004) 17{32.

Bialec ki, M. Ganesh and K. Mustapha, A Petrov{Galerkin method with quadrature for elliptic
boundary value problems. IMA J. Numerical Analysis 24 (2004) 157{177.

Bialec ki and A. Karageorghis, Legendre Gauss spectral collocation for the Helmholtz equation on a
rectangle. Numerical Algorithms 36 (2004) 203{227.

Boleng and T. Camp , Adaptiv e location aided mobile ad hoc network routing. Proc. 23rd IEEE In-

ternational Performance, Computing, and Communications Conferena (IPCCC), Phoenix, Arizona,
2004,423{432.

Colagrosso , N. Enochs and T. Camp , Improvemerts to location-aided routing through directional
count restrictions. Proc. International Conferene on Wireless Networks (ICWN '04), Las Vegas,
Nevada, 2004, 924{929.

M.V. de Ho op, The downward cortin uation approach to modeling and inversescattering of seismicdata

G.

in the Kirchho approximation. Contemporary Math. 362 (2004) 211{232.

Fairw eather and I. Gladwell, Algorithms for almost block diagonal linear systems.SIAM Review 46
(2004) 49{58.

Y. Fengand D.P . Meh ta, Constrained o orplanning with whitespace.Proc. VLSI Design 2004, Mumbai,

Y.

India, 2004,969{974.

Feng, D.P. Mehta and H. Yang, Constrained o orplanning using network ows. IEEE Trans. on
Computer Aided Design of Integrated Circuits & Systems23 (2004) 572{580.

Ganesh, Fully discrete spectral methods for boundary integral equations on slender spheroids. J.
Computational & Appl. Math. 164-165 (2004) 307{322.

Ganesh and I.G. Graham, A high-order algorithm for obstacle scattering in three dimensions. J.
Computational Physics 198 (2004) 211{242.

Ganesh and K. Mustapha, A diusion-mo died quadrature nite element method for nonlinear
reaction-di usion equations. Australian & New Zealand Industrial & Appl. Math. J. 45(E) (2004)
C486{C503.
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M. Ganesh and K. Mustapha, A fully discrete ADI method for a classof hyperbolic problemsin three
dimensions.In: Scientic Computing and Application (ed. Y. Lu, W. Sunand T. Tang) SciencePress,
New York (2004) 159{170.

K. Gao and D.P. Meh ta, Floorplan classi cation algorithms. Proc. VLS| Design 2004, Mumbai, India,
2004,975{980.

R.S. Gray, D. Kotz, C. Newport, N. Dubrovsky, A. Fiske, J. Liu, C. Masone, S. McGrath and Y. Yuan,
Outdoor experimental comparison of four ad hoc routing algorithms. Proc. 7th ACM/IEEE Interna-
tional Symposium on Modeling, Analysis and Simulation of Wir elessand Mobile Systems(MSWiM'04),
Venice, Italy, 2004,220{229.

W. Hereman , J.A. Sanders,J. Sayers and J.P. Wang, Symbolic computation of consened densities,
generalizedsymmetries, and recursion operators for nonlinear di eren tial-di erence equations. CRM
Proceadings and Lecture Series, 39 (ed. P. Winternitz and D. Gomez-Ullate) American Mathematical
Saciety, Providence, Rhode Island (2004) 267{282.

G. Hormann and M.V. de Ho op, Geoplysical modelling with Colombeaufunctions: microlocal properties
and Zygmund regularity. In: Nonlinear Algebric Analysisand Applications (ed. A. Delcroix, M. Hasler,
J.-A. Marti and V. Valmorin) Cambridge Sciertic Publishers, Cambridge (2004) 99{110.

S.Ildwan, D.P . Meh ta and M.A. Lopez, Fast pursuit of mobile nodesusing TPR trees. Int. J. Foundations
of Computer Sciene 15 (2004) 753{772.

X. Jiang and T. Camp , An information dissemination protocol for an ad hoc network. Proc. 23rd IEEE
International Performance, Computing, and Communications Conferena (IPCCC), Phoenix, Arizona,
2004, 337{345.

B.L.G. Jonsson,M. Gustafsson,V.H. Westonand M.V. de Ho op, Retrofocusing of acoustic wave elds
by iterated time reversal. SIAM J. Appl. Math. 64 (2004) 1954{1986.

D. Kotz, C. Newport, R.S. Gray, J. Liu, Y. Yuan and C. Elliott, Experimental evaluation of wireless
simulation assumptions. Proc. 7th ACM/IEEE International Sympmsium on Modeling, Analysis and
Simulation of Wirelessand Mobile Systems(MSWiM'04), Venice, ltaly, 2004, 78{82.

J.B. Lackey and M.D. Colagrosso , Supervised segmeiation of visible human data with image analogies.
Proc. International Conferenae on Machine Learning; Models, Technolayiesand Applications (MLMT A
2004), Las Vegas,Nevada, 2004,843{847.

J.N. Lee,A. Rockwood, L. Hagenand S. Hagen, Computational geometry using cortrol geometry having
at least two dimensions.U.S. Patent Application 20040085311May 6, 2004.

J.A. Leydens,B.M. Mosk al and M.J. Pavelich, Qualitativ e methods usedin the assessmenof engineering
education. J. Engineering Education 93 (2004) 65{72.

C.M. Linton and P.A. Martin , Semi-in nite arrays of isotropic point scatterers.A unied approad. SIAM
J. Appl. Math. 64 (2004) 1035{1056.

J. Liu, Y. Yuan, D.M. Nicol, R.S. Gray, C.C. Newport, D. Kotz and L.F. Perrone, Simulation valida-
tion using direct execution of wirelessad-hoc routing protocols. Proc. 18th Workshop on Parallel and
Distributed Simulation (PADS'04), Kufstein, Austria, 2004, 7{16.

J.C.S. de O. Lyrio, L. Tenorio and Y. Li, Ecien t automatic denoising of gravity gradiometry data.
Geophysics 69 (2004) 772{782.

P.A. Martin , Fundamertal solutions and functionally graded materials. In: Integral Methods in Sciene
and Engineering (ed. C. Constanda, M. Ahuesand A. Largillier) Birkheauser,Boston (2004) 123{131.

P.A. Martin , On Webster's horn equation and some generalizations.J. Acoust. Scc. Amer. 116 (2004)
1381{1388.
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P.A. Martin , Wavesin wood: axisymmetric wavesin slendersolids of revolution. Wave Motion 40 (2004)
387{398.

H.J. Moon, J.Y. Lee andY.T. Woo, A technique on domain ontology creation for knowledgemanagemet.
Proc. 3rd ACIS International Conferena on Computer and Information Science, Los Angeles, 2004,
190{195.

B. Mosk al and G. Fairw eather , Assessmeh at the department level: why should mathematics depart-
ments assessMathematicians & Education Reform Newsletter 17, no. 1 (2004) 1{11 (5 pages).

B. Mosk al, D. Lurie and S. Cooper, Evaluating the e ectiv enessof a new instructional approac. SIGCSE
Bulletin 36, no. 1 (2004) 75{79.

B. Mosk al, C. Skokan, L. Kosbar and J.A. Dueld, Engineering our world: a middle sdcool teacher
intervention. Proc. 2004 American Saiety for Engineering Education Conferenae & Exposition, Salt
Lake City, Utah, 2004, 10 pages.Reprinted in Proc. 3rd International Colloquium on Engineering
Education, Beijing, China, 2004.

B.M. Mosk al, C. Skokan and J.A. Dueld, GK-12 learning partnerships: an outreach program in en-
gineering education. Proc. International Conference on Engineering Education, Gainesville, Florida,
2004, 9 pages.

W. Navidi and T. Camp , Predicting node location in a PCS network. Proc. 23rd IEEE International
Performance, Computing, and Communications Conference (IPCCC), Phoenix, Arizona, 2004, 165{
170.

W. Navidi and T. Camp , Stationary distributions for the random waypoint mobility model. IEEE Trans.
on Mobile Computing 3 (2004) 99{108.

W. Navidi, T. Camp and N. Bauer, Improving the accuracy of random waypoint simulations through
steady-stateinitialization. Proc. 15th IASTED International Conference on Modelling and Simulation
(MS), Marina del Rey, California, 2004, 319{326.

A.P . Rockwood, Book review: “Geometric Algebra for Physicists' by Chris Doran and Anthony Laserby,
Foundations of Physics 34 (2004) 1023{1026.

A.P . Rockwood, Geometric primitiv es.In: Computer Sciene Handlook, 2nd edn. (ed. A.B. Tucker) CRC
Press,Boca Raton, Florida (2004) chapter 36.

R. Vio, P. Ma, W. Zhong, J. Nagy, L. Tenorio and W. Wamsteker, Estimation of regularization parameters
in multiple-image deblurring. Astronomy & Astrophysics423 (2004) 1179{1186.

R. Vio, J. Nagy, L. Tenorio and W. Wamsteker, A simple but e cien t algorithm for multiple-image
deblurring. Astronomy & Astrophysics416 (2004) 403{410.

J. Wang and X. Ye, A supercorvergert nite elemen schemefor the Reissner{Mindlin plate by projection
methods. Int. J. of Numerical Analysis & Modeling 1 (2004) 99{110.

B. Williams, D.P. Mehta, T. Camp and W. Navidi , Predictive modelsto rebroadcastin mobile ad hoc
networks. IEEE Trans. on Mobile Computing 3 (2004) 295{303.

P. Yao, E. Krohne and T. Camp , Evaluation of geccasting protocols for a mobile ad hoc network. Proc.
Grace Hopper Celebation (GHC '04), Chicago, lllinois, 2004,6 pages.

P. Yao, E. Krohne and T. Camp , Performance comparison of geccast routing protocols for a MANET.
Proc. 13th IEEE International Conference on Computer Communications and Networks (IC3N '04),
Chicago, lllinois, 2004,213{220.
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7.2 Invited lectures and meetings attended

Bernard

Bialec ki

International Conferenceon Modern Computational Methods in Applied Mathematics, Bedlewo,
Poland, June.

Tracy Camp

15th International Conferenceon Modelling and Simulation (MS), Marina del Rey, California,
March.

23rd IEEE International Performance, Computing, and Communications Conference(IPCCC),
Phoenix, Arizona, April. Two preserations.

MCS Graduate Women's Forum, CSM, April.

OTEK (On The Edge of Knowledge) Seminar, CSM, June.
Grace Hopper Celebration, Chicago, lllinois, October.
Talk for SYGN 200 (Human Systems),CSM, October.
Colloquium in MCS, November.

Mik e Colagrosso

Martijn

Graeme

International Conferenceon Machine Learning; Models, Technologiesand Applications (MLMT A
2004), Las Vegas,Nevada, June.

International Conferenceon Wireless Networks (ICWN 2004), Las Vegas,Nevada, June.
OTEK (On The Edge of Knowledge) Seminar, CSM, June.

Colloquium, Computer Engineering, University of Denver, October.

Colloguium in MCS (with Tracy Camp et al.), November.

18th Annual Conferenceon Neural Information ProcessingSystems(NIPS 2004), Whistler, British
Columbia, Canada, Decenber.

de Hoop

Lecture, Department of Applied Mathematics, University of Crete, Heraklion, Greece,March.

Interdisciplinary InverseProblems: Opening Conferencefor IPRPI, RensselaePolytechnic Insti-
tute, New York, April.

Theme Year in Mathematics 2003{2004,InverseProblems and Related Topics, Helsinki, Finland,
May.
Perspectivesin InverseProblems, Helsinki, Finland, June.

AIMS' 5th International Conferenceon Dynamical Systemsand Di eren tial Equations, Pomona,
California, July.

Institute of Geophysics, RussianAcadeny of SciencesSiberian Branch, Novosibirsk, Russia, July.
Lecture, Department of Mathematics, Purdue University, West Lafayette, Indiana, November.

Fairw eather

AMS-MER Workshop on Excellencein Undergraduate Mathematics: Mainstreaming In-Depth
Mathematical Experiencedor Students, Dubuque, lowa, March. Joint presenation with B. Moskal.
Hong Kong Baptist University, Department of Mathematics, colloquium, May.

Annual Conferenceof the Mathematical Saciety of Thailand, Chiang Mai University, Chiang Mai,
Thailand, May, invited speaker.
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Mahadev an Ganesh

MCS, six lectures on approximation of functions on surfaces,January{May.
International Conferenceon Geomathematics,Oberwolfach, Germany, May.

International Conferenceon Modern Computational Methods in Applied Mathematics, Bedlewo,
Poland, June.

International Conferenceon Computational and Mathematical Methods in Scienceand Engineer-
ing, Uppsala, Sweden, June.

Lecture, Department of Mathematics, National University of Singapore, June.
Lecture, Department of Mathematics, University of Colorado, Colorado Springs, Septenber.

International Conferenceon Constructive Functions, Georgia Institute of Tednology, Atlanta,
November.

Willy Hereman
Lecture and software demonstration, Institute of Fundamertal SciencesMasseyUniversity, Palmer-
ston North, New Zealand, July.

Two lectures and software demonstration, Department of Mathematics and Statistics, University
of Canterbury, Christchurch, New Zealand, July and August. Also, gave part of a course on
“Dynamical systemsand chaos' (MATH 361).

Lecture and software demonstration, Department of Mathematics, La Trobe University, Mel-
bourne, Australia, August.

Lecture and software demonstration, Royal Military Acadeny, Brussels,Belgium, Decenber.

Hugh King
Colloquium in MCS, Septenber

Jason Liu

18th Workshop on Parallel and Distributed Simulation, Kufstein, Austria, May.

Paul Martin

Lecture, Department of Mathematical SciencesUniversity of Delaware, May.

Conferenceon Frontiers in Applied and Computational Mathematics (FACM '04), Newark, New
Jersey May.

International Asscciation for Boundary Elemert Methods Conference(IABEM 2004), Minneapo-
lis, Minnesota, May.

French{British Workshop on Mathematical Tecniquesfor WavesProblems, ENSTA, Paris, June.
Lecture, Department of Mathematical SciencesLoughborough University, UK, June.

Graham Wilks Retirement Meeting, Keele University, UK, July.

3rd IMA Conferenceon Boundary Integral Methods, Reading, UK, Septenber.

Two lecturesin Department of Geophysics, CSM.

Colloguium in MCS with M. Upmanyu (Division of Engineering, CSM), October.

Two two-hour review lectures for engineering students preparing for the EIT/FE professional
examination



Depar tment of Mathematical and Computer Sciences, Colorado School of Mines 23

Dinesh Meh ta

Barbara

Two talks at VLSI 2004, Mumbai, India, January.

2nd Annual Rocky Mountain RegionalBioinformatics Conference(ROCKY '04), Aspen, Colorado,
Decenber. Poster preseration with Krzysztof Cios.

Invited talk at StorePerform, Inc.

Mosk al

Joint Mathematics Meetings, Phoenix, Arizona, January. Poster.

Special Interest Group on Computer ScienceEducation, Cincinnati, Ohio, February. Talk and
paper.

AMS-MER Workshop on Excellencein Undergraduate Mathematics: Mainstreaming In-Depth
Mathematical Experiencesfor Studerts, Dubuque, lowa, March (joint presenation with G. Fair-
weather).

Annual meeting of the American Scciety for Engineering Education, Salt Lake City, Utah, June.

3rd International Colloquium on Engineering Education, Beijing, China, Septenber. Talk and
poster.

International Conferenceon Engineering Education, Gainesville, Florida, October. One paper.
Also, talk at an invited workshop (given twice).

International Conferenceto Review Researt in Science,Tednology and Mathematics Education,
Goa, India, Decenber. Poster.

Lars Nyland

Colloquium in MCS, January.

ACM Workshop on General Purpose Computing on Graphics Hardware (GP?), Los Angeles,
California, August. Poster.

31st International Conferenceon Computer Graphics and Interactive Tecniques (SIGGRAPH),
Los Angeles, California, August.

Alyn Rockwood

Joint Mathematics Meetings, Phoenix, Arizona, January. Poster.
Colloquium in MCS with R. Tankelevich, March.
Seminar, Department of Applied Mathematics, University of Colorado, Boulder, April.

International Workshop on Geometric Invariance and Applications in Engineering, Xi'an, China,
May. Plenary talk.

Campus lecture, Xi'an University of Scienceand Tednology, China, June.

Seminar, Computer ScienceReseart Institute, Sandia National Laboratories, Livermore, Cali-
fornia, June.

31st International Conferenceon Computer Graphics and Interactive Tecniques (SIGGRAPH),
Los Angeles, California, August. One talk in “Sketches' category, one (juried) poster.

Visualization in Renewable Energy Workshop, National Renewable Energy Laboratory, Golden,
Colorado, August. Keynote talk.
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Roman Tankelevic h

Colloquium in MCS with A. Rockwood, March.

31st International Conferenceon Computer Graphics and Interactive Tedcniques (SIGGRAPH),
Los Angeles, California, August. One talk in “Sketches' category, one (juried) poster.

Luis Tenorio

Colloquium in MCS, October.

Summer School on Mathematical Geoplysicsand Uncertainty in Earth Models, CSM, June. Tu-
torial lectures.

Teri Woodington

Lead instructor for two-weekcourseon "Fundamertals of Mathematics', designedto prepare mid-
dle and high school mathematics teachers for the Praxis examination, in compliance with No
Child Left Behind. August.

7.3 Activ e grants

The following is a list of grants active during the year. Faculty involved are indicated, with Principal
Investigatorsin bold .

Barbara Bath

NSF, Rocky Mountain Middle School Math and SciencePartnership: B. Bath

Tracy Camp
NSF, ALLow Improved Accessin the Network via Coordination and Energy Savings (ALLIANCES):
T. Camp , M. Colagrosso

NSF, Characterizing Protocol Interaction in NEWS: A Network Environment Wireless State Ser-
vice: T. Camp

NSF, Developmert of Geacasting Protocolsfor a MANET: T. Camp , W. Navidi

NSF, Meetings for Networking of SensorSystemsat Colorado School of Mines: T. Camp , M. Co-
lagrosso

NSF, Teating Computer Ethics with Workshopsand the Web: T. Camp
Mik e Colagrosso

CSM Tednology Fee Program, award to upgrade Ore, the MCS online community at
http://ore.mines.edu: M. Colagrosso
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Martijn

de Ho op

CRDF, True-Amplitude Seismiclmaging: M.V. de Hoop

NSF, Anisotropy and Mantle Flow beneath Japan from SeismologicalObsenations and Geody-
namical Modeling: M.V. de Hoop

NSF, CMG Collaborative Researt: Developmen and Application of InferenceMethods for Imag-
ing Neighborhoods of Earth's Core-Mantle Boundary with Broad-Band ScSand SKKS Coda
Waves: M.V. de Hoop, L. Tenorio

NSF, Wave Equation Tomography and Data Assimilation: A New Approach to Estimating P and
S Speed Variations in Earth's Lower Mantle: M.V. de Hoop

Total, InverseMultiple Scattering: M.V. de Hoop
Total, Seismiclmaging and Inverse Scattering using Curvelets: M.V. de Ho op

John DeSanto

Graeme

State of North Carolina, InverseSurface Scattering Conference:J.A. DeSarto, P.A. Martin

Fairw eather
Colorado Institute of Tednology, Online Computer ScienceProgram by University of Colorado
at Denver and Colorado School of Mines: G. Fairweather

NSF, REU, Researt in the Department of Mathematical and Computer Sciencesat Colorado
Sdhool of Mines: G. Fairw eather

NSF, Sciertic Computing Researt Environments for Mathematical Sciences:G. Fairw eather ,
B. Bialecki, W. Hereman, A. Rockwood, J. Wang

Mahadev an Ganesh

Australian Researt Council Discovery Grant, Advanced computational algorithms for three di-
mensional systems: M. Ganesh

CSM Tednology Fee Program, High performance64-bit computing cluster{Part 1: M. Ganesh

Willy Hereman

NSF, Designand Implementation of Symbolic Algorithms for Exact Solutions of Systemsof Non-
linear Partial Dierential Equations and Di eren tial-Di erence Equations: W. Hereman

NSF, Developmert of Algorithms and Mathematica Software for the Symbolic Computation of
Consenation Laws of Systemof PDEs in Multi-dimensions: W. Hereman

NSF, Symbolic Software for the Study of Integrability of Nonlinear Partial Dierential and
Di eren tial-Di erence Equations: W. Hereman

Jae Young Lee

Lockheed Martin, Universal Activit y Theory: J.Y. Lee

Paul Martin

EPSRC (UK), Applications of Multiple Scattering Theory in Acoustics: Trees, Dispersionsand
Rough Surfaces:P.A. Martin

Dinesh Meh ta

NSF, Productivit y-driven Floorplanning: D.P. Meh ta
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Barbara Mosk al

Colorado Commission on Higher Education, Colorado Christian University, Colorado Scool of
Mines and SelectedDenver-Metro School Districts Partnership to Prepare Highly Quali ed Math-
ematics Teatersfor Grades7-12: B. Moskal, G. Fairweather, T. Woodington

Colorado Department of Education, Physical Sciencein the Middle School Classraom: B. Moskal

FIPSE, Measuring Process-Orietted Studert Learning Outcomes: A Work Sampling Approach
to Behavioral Obsenation: B. Moskal

Hewlett Foundation Grant, ServingHumanity: Engineersimproving the World through Regional,
National, and International Community Service: B. Moskal

MAA-NSF, Regional Undergraduate Mathematics Conference:B. Mosk al, G. Fairweather
NSF, Engineering Cultures: Building the Global Engineer: B. Moskal

NSF, GK-12 Learning Partnerships: Creating Problem Cenrtered, Interdisciplinary Learning En-
vironments: B. Mosk al, B. Bath

NSF, Java-basedAnimation: Building viRtual Worlds for Object-oriented programming in Com-
munity Colleges: B. Moskal

NSF, Program Visualization Using Virtual Worlds: B. Moskal

NSF, ScienceRelated Degrees: Improving the Retention of Women and Minorities through Re-
seard Experience,Mentoring and Financial Assistance: B. Mosk al

William  Navidi

NIOSH (National Institutes of Health), Dermal Absorption of Chemicalsfrom Liquid Mixtures:
W. Navidi

NSF, Adaptiv e Protocols for Mobile Ad Hoc Networks: W. Navidi , T. Camp
Lars Nyland
CSM Tednology Fee Program, An Immersive 3D Graphics Lab: L. Nyland

Luis Tenorio

NSF, Summer School on Mathematical Seismologyand Uncertainty in Earth Models: L. Tenorio

7.4 Ph.D. and M.S. theses

The following is a list of thesis titles for M.S. and Ph.D. degreesawarded during the year.

Ab eer Ali Abushama , Modied nodal cubic spline collocation for Poisson'sand biharmonic equations
in the unit square. Advisor: B. Bialecki. Ph.D. degree.

Jennifer Bailey , A multiscale preconditioning method for the numerical solution of partial di eren tial
and related integral equations. Advisors: J. Wang and B. Bialecki. M.S. degree.

Douglas E. Baldwin , Symbolic algorithms and software for the Painleve test and recursion operators for
nonlinear partial di erential equations. Advisor: W. Hereman. M.S. degree.

Nic holas B. Bauer, An ecient approad to distributed information dissemination in mobile ad hoc
networks. Advisors: T. Camp and M. Colagrosso.M.S. degree.

Fuat Bilgin , Developmert of new broadcast protocols in a mobile ad hoc network based on machine
learning. Advisor: M. Colagrosso.M.S. degree.

Yan Feng, Interactive o orplanning in VLSI. Advisor: D.P. Mehta. Ph.D. degree.
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Timoth y R. Hayes, Multiple choice programming. Advisor: R.E.D. Woolsey (Emeritus Professor).
Ph.D. degree.

Y u Jiang , Meshlessmethods: formulation, visualization, and application. Advisor: J. Wang. M.S. degree.

Xin wei Luo, Predictive methods for location servicesin mobile ad hoc networks. Advisors: T. Camp and
W. Navidi. M.S. degree.

Ric hard J. Parker, Machine learning applied to human motion and behavior analysis. Advisor: M. Co-
lagrosso. M.S. degree.



