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Review of the Department of Mathematics
Naval Postgraduate School
Monterey, Callfornia

The Committee, conslstlng of Dr, Rlchard Arthur (NSWC, Dahligren
Lab), Dr. Gera!ld J. Lleberman (Stanford Universl|ty and Chalrmanl,
and Dr. Marvin Marcus {UC Santa Barbara), met on June 6 and 7, 1985
to review the qual ity of the program and facul ty of the Department
of Mathematics. In shert, we founa the Department to be extremely
Important tc the School In Its service teaching role, a functlion
which It performs at a very hignh level. Slnce this role Is sonmewhat
unique, It leads to several problems which wil |l be discussed In
later sectlions of this report.

The Uepertment Is hcoused in satlistactory physlcal facllitles
The gquailty of the MNPS lltrary in Mathematics Is nhigh, anc the Micro
Compurter Laboratory provices excellent service te he stuggnTs and
faculty. Gecrcdon Latta ls an exceltent chalrman and Is to te
congratul ated for the qual ity of his teacdersnlp, He communlcates
wltn his faculty and understands *the needs of The MaThematics
Department as well as the neeas of the programs that the Cepartment

services.

This report inctudes six sectlons In which we explore [n depth
the areas that we conslider to be Important.
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l. FACULTY QUALITY AND RESEARCH ACTIVITY

The educational background of the Mathematics faculty at NPS
Is certalniy good by accepted academlc standargs, Many members of
the Department earned thelr Ph,D, degrees from departments wlth
international reputations for excel | ence: Harvard; UC Berkeiey: UC
Los Angeles; Princeton; University of (ilinols; Carnegle Mellon In
general, the areas of speclallzatlon are pertinent to the teaching
responsibllitles of the Department. These speclai lzations Include
Numerical Analysls, Comblnatorfat Theory, Mathematicai Statlstlcs,
Computational Fluld Dynamics, Mathematlcal Physics, Dlscrete and
Continuous Optimization Theory, Functlonal Analysls and Grdlnary
Olfferentlal Equatlons.

In assessing qual [ty and level of research activ Ity there are
several accepted measures: frequency of publication inrefereed
Journels; publlcation of research monocraphs or textbooks;
evaluation In such standarc jourhals as the Mathematlical Reviews.
With severa! Important exceptions |t is the case that In terms of
Tnese measures the productivity of the permanent Mathematics facul ty
at MPS falls somewnat below what one woul d expect in a research
crlented department.

It {s Important to note, however, thet facul ty publicatlions
have appeared In excellent journals anag continue to do so, But the
level of productivity could be Increased wlthout In any way
compromlsing the Integrity of the excel|lent teaching performance of
the Deparmment.

The Comm|[ttee bel leves that the level of extramurally
supported research in the Department c¢culd increase. It Is
simpl Istlc to attach dellar amounts to mathematlcal research, but
certalnly addltional grants and contracts would provide individual
facul Ty support, rel lef from teachlng, an oppertunlity to conguct
research, and Important cempus visibillty, Research grants andg
centracts should be avallable, particutarly In those areas cf
appl led mathematics In which the Department nas some expert!se.
Several members of the Department have been very active In research
col laborations wlth englineering and sclence departments at NPI,
Such Interactions can form the basis for jolnt proposals ftor the
support of research. (See #5 below.)

In making this recommendation the Committee must note that
the teachlng responsibllities of the Mathematics faculty are
somewhat heavler than In otner Instlitutlons In which scholarly
research ls a requirement for academic aagvancement.
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H. SERYICE TEACHING

The Comm!ttee met with nine representatives from the NPS
departments and programs. The one word which characterized the
Mathematlcs Department was "service'.

They expressed hlgh regard for the performance of the
Cepartment's preparation courses, The only concerns expréssed were
occasional remarks about a spotty performance attirlbuted to teacher
varfabl] [ty, The Committee noted that the Mathematics Department
has been awarded the Schefflin Prlze much more frequentiy than can
be attributed to chance, Thls performance certalnly tndicates a
very high level of teaching excellence.

The NPS departments not only provide most of the students the
Mathematics Deparmment teaches, but, they a2lso play a major role In
establ Ishing the course contents. Many of these requirements have
so fragmented the course materlel that thelr peccgoglcal
effectiveness neegs tc Le closely monitcred,

Those Ph.D. candlidates choosing a mathemeatics majcr, and
"™engineer" degree candldates provide a major source of stucents for
the 4000 |evel mathemat!ics courses., The Department cnalirperson
shouid be encouraged to continue enrcllment of such stucenTs.
Periodlc meetings between the Mathematics chalrman anc the cther
chairpersons |s recommenced to [dentify stugents for the 4000 serles

courses.

Ii'l. STUDENT MAJORS AND PROGRAM

The Committee meT with the slix mathematics majors for |unch.
These Army and Marlne Corps offlcerswill fii] the few billers stil/l
ldentifled for mathematiclans. No two of these men are In the same
phase of thelr programs., The 4000 Jevel| courses they select
frequently fall below the thresheld level for teacning credlt.

All of the men, with tne senfors being the most vocal, raved
about the dedicatlion cf the Mathematlcs facul ty,anc expreéssed thelr
satlsfacticn with the educatlional experlence at NPS. They &l so
expressed thelr personal conv[ctlon thaet the currlculum In
Mathematics provides a sound foundatlon for milllitary officers and
shoul d have a more Important role in thelr respective services.

2 Rl ™ Bashd RIS OB oy ™ f Ay gy eem v pw P o rem L ] R W Oy R



AR AN R U Ll M B VETINMEIN T EXFENSLE

IV, FUTURE DIRECTIONS

The Mathematlcs Department accepts Its role as being
primariiy a cervice functicn department., Indeed, this Is rather
unusual for a cepartment, nationally. Furthermore, the high qual Ity
of thelr service course teachlng is also a rarity among mathematlcs
departments, The Department should be encouraged to continue this
teaching excel | ence In support of these v]tal NPS academicneeds.
The Committee al so noted that facul ty Interactlion, In a research
capaclity, with other faculty In sclence and engineering would be
benefliclial to all parties.

The Department of Mathematics has successful ly concluded
searches for three "young" mathematlclans. Thls Is Important for
the Department, and a continued flow of new pecple {and consequentiy
new |deas) |s essentlal for the health of the Department. The
Commlttee noted that additicnal appolntments are schedul ed cver the
next few years, and encorses thls move.

As part of a plan for continuec vitallty within the
Department, professicnal rejuvenation of Its permanent members is
deslrable. This cften can be accompl ished through leaves of
absence, partliculariy when the faculty vlisit naval laborateries or
cther simliar installaticns. Encouragement also should be glven fo
taculty Yo apply for sabbatlical |eaves, At the other end of the
spectrum, the Department has beneflited greatly In the past from
visltors to the ONk cnalr, and hence, visiting facul ty should be
encouraged toc come to the NPS In the future,

v, CONCENTRAT IONS OF FACULTY SPECIALIZATION

In a small department {(about 15 members [n 1985), [t Is
Important to concentrete research speclal jzations in relatively few
flelcs, Virtually every member of the present faculty Is competent
to teach the full range of courses cffered by the Oepartment, Thus,
such concentraticn In research expertise In no way Jeopardizes the
teaching program,

It is Important that research mathematiclans have the
opportunlty to exchange ldeas. Good departments recognize the
danger of [solation, particulariy for younger people, Mathematical
proguctivity ls greater than the sum of Its Indiviaual partss It is
poss|ble to be regarceg¢ as a center of excel | ence on the basis of
the research activitles of retatively few people, The most recent
appolntment of two persons In cemputational fluld mecnanics
certalnly makes good sense for the Department.
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Modern appiled mathematics has become increasingly orlented
towards discrete mathematics: combinatorial optimlzation; data
structures; computabi | Ity and the study of algorithms, etc. The
Commlittee rCelleves that dliscrefe mathematics and modern
combinatorlal theory could be a focus tor research In the Department
at NPS. There are several members of the Department whose tralnlng
and research activitles are relevant: Owen, Russak, Fredricksen,
and Welr, The fleld has Important appl licatlions to Electrical
Englneering, Operations Research and Computer Sclence and, hence,
coul d torm the basis for col laborative research with members of

these gepartments,

Another area of posslble speciallzation Is numerical
analysls. There has been a recent phenomenal lncrease In the level
and breadth of research activity In thegeneral field and
partlcularty In numerical !lnear algebra, and boundary value
problems tor partial differential equations.

[f the size of the Cepartment {5 to te | imIted to Jess than
20 members, which seems qulte |lkely at least for the near future,
It Is important that new appolntments be conflined fto relatively few
special lzations. Although dlscrete mathemat!ics and numerical
analysis are reasonatle cholces, cleartly otner areas are al so
pcssible, e.g., fluid mechanlcs,

Vi, SOME IMPORTANT RECOMMENDAT IONS

The Department of Mathematics Is different from the other
departments In the School, [t has a small handful of majors, few
thesis stugents ang |1 tunctions primarily in a service role for
other cepartments ang programs, Thls |atter role perml/ts these
departments and programs to carty out thelr teaching and research
misslons. Because of this unigque position, the Mathematics
Department presents some serious problems which must be addressed:

If the NPS wishes to view the Department solely as a service
course teachlng department, [ts hligh teaching |oad (with courses
general ly taugnht In an excelient manner) probasly |s appropriate.
However, such & departrent should not te expected to measure up to
the School standeras on the other scholarly scales, €.q., research,
For NPS to change Its appointment and promoticon criterla for this
department [s noct In the best lnterests cf the Schocl, and the
Comm!ttee rejects thlis alternative.

Another model for teachlng mathemat!lcs in the NPS is to
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dlsband the Department of Mathematlcs, and have al | teachlng done In
the Sclence and Englneering Departments. Agaln, the Comm[ttee
rejects this al ternative because It woul d be costly, and the end
result would be a dimlnution In gquallty of the teachlng of
mathematics.

The third al ternative, whlch the Committee unanimousiy
supports, [s to encourage the Mathematlcs Department to functlion as
do other departments in the School In [ts schoiarly endeavors., in

order for mathematlcs to be successful {n thls endeavor, TtThe
Comm!ttee submlts the foliowlng two recommendations:
(N Encourage and support the growthn of a mathematlics

degree program., We recognlze that degree programs flourish at the
NPS when Navy sponsors see their penefit to the Navy., We are aware
that no such sponsors appear to be vislble In the near future.
Nevertheless, there Is evidence that the Army and Marine Corp are
interested In sponscrlng cstudents In such a degree program.
Further, there may be forelgn naticns that wish to send studénts to
a mathematics program. The Administratlon sheoulcd encourage the
other services and foreign counrtries to support this mathematics
program, Even a mgadest Increase In numbers would provide
substantiai benefits to the [epartment In morale, In supervision of
thesis students, and In fteacnlng of advanced mathemat]
(3000 ang 4000} level.

{2 The NPS shoui ¢ at feast double Its support for the
tegching of advanced matnematics courses (from the current 15 units
per year to at least 30 units per year.) In Its Interviews with
cepartment and program representatives, the Committee freguently
hearc the need for more advanced matnematlics courses frem the
Matrematlcs Department for their stugents enrofled In Englneers and
Pn.0. cegree programs. This increasec support could be used to
satlisfy this need, as wel | as satisfy the faculty need to keep
professional ly al Ilve. Teacning acvanced courses in a means 1o keep
at the forefront of a fieid, and, furthermore, often provlides [deas
for research cpportunities. Since the Department has few thesis
stucents, advanced course Teaching Is a splendid Intertace with

research.
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