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PREFACE

On April 3. 1993 the intense and far reaching life of Stavros Busenberg was
brought to a premature end by amyotrophic lateral sclerosis (ALS), also known
as Lou Gehrig's disease. He had developed the discase approximately ten months
hefore, and after a courageous battle, which challenged the inner strengths of his
personality and the exceptional qualities of his mind, Stavros left his friends and
colleagues with a legacy which will never be forgotten. His keen sense of friendship,
his enthusiasm for scientific discovery, and his gifts as a teacher are there to be
admired and remembered, but will be very hard to emulate.

On June 1-4, 1994 an International Conference took place in Claremont, Califor-
nia in memory of Stavros. About 200 scientists from all over the world came to pay
{hieir tribute to his accomplishments. Besides the editors of this volume, many other
people gave invaluable time and efforts to the success of the meeting. Each one of
them deserves our gratitude. Among them special recognition goes to Stavros’ wife,
Bonnie Busenberg, who coordinated most of the non-programmatic organizational
details of the event. A sincere thanks goes to Courtney Coleman who handled most
of the financial problems connected with the meeting. Our appreciation to Henry
Riggs, President of Harvey Mudd College, for his generous hospitality and to Hank
Krieger, Chair of the HMC Mathematics Department, for underwriting the early
expenses of the meeting. We are also much indebted to Sue Cook, Barbara Schade
and Selina Zerbel for their invaluable secretarial assistance.

The meeting highlighted the three major areas of research in which Stavros had
made outstanding contributions: Differential Equations, Mathematical Biology and
Industrial Mathematics. All three areas were represented at the meeting by top
researchers. who communicated their most recent discoveries. To accommodate the
large number of participants and to give everyone the opportunity to present their
ideas, there were also two well-attended poster sessions. The names of many par-
ticipants, speakers, and presenters of posters are listed in this volume. Friends in
fields other than science attended the meeting as well. A piano concert was offered
by Valeria Profeta Romano, who travelled from Italy with her uncle and aunt, Dr.
Ennio and Pina Romano, dear friends of Stavros, to honor his memory. The Con-
ference was financially supported by the National Science Foundation, Rocketdyne,
Harvey Mudd College, and other donors who asked to remain anonymous.

This volume contains a selection of papers which were presented at the confer-
ence and accepted after peer review. To the many researchers who contributed their
time in refereeing the papers goes our deepest appreciation. This book could not
have been realized without their help. Each one of the editors handled the articles
appropriate to their area of expertise. M. Martelli acted as coordinating editor and
put together the entire volume with the invaluable technical support of Elizabeth
and Josh Hodas.

The articles are presented in alphabetical order, with the name of the person
who presented the paper at the conference being listed as the first author. In the
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papers, however, the authors are listed in the order they requested. The large
number of contributors, together with cost and space considerations, forced the
editors to impose strict page limitations. Therefore many articles are necessarily
succinct and do not contain complete proofs. We apologize to the reader for this
inconvenience, which we feel is a minor price to pay for the advantage of having in
a single volume, and for a reasonable price, the latest developments in at least three
different areas of research.

This volume will bring back, at least in spirit, the person we gathered in Clare-
mont to remember as a dear friend, an outstanding mathematician, and a remark-
able human being. Each one of us, reading this book, will surely be overwhelmed
at times by the memory of better days when Stavros was with us. We should re-
member, however, that the thirst for knowledge and the drive for discovery are the
truest legacy of our friend. A new idea coming from this book, a better method
developed after reading these pages will make him smile, and will be the best way
of paying him the tribute he deserves.

M. Martelli, K. Cooke, E. Cumberbatch, B. Tang, H. Thieme
July 1995
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IN MEMORY OF STAVROS BUSENBERG”

Stavros Busenberg was born on October 16, 1941, in Jerusalem to Greek par-
ents. The family moved to the United States in 1958. Stavros obtained his bachelor’s
degree in mechanical engineering from the Cooper Union in New York City, and
master’s degrees in mathematics and in mechanical engineering from the Illinois
Institute of Technology. In 1967 he received his Ph.D. in mathematics from the
same institution, under the supervision of John DeCicco. After spending a year on
a post-doctoral position at the North American Science Center of the Rockwell Cor-
poration, he joined the faculty of Harvey Mudd College in Claremont, California in
1968. He held several visiting positions at prestigious institutions such as Stanford
University, Oak Ridge National Laboratory, Caltech, Oxford University, the Uni-
versity of Trento (Italy), the University of Victoria (Canada), Massey University
(New Zealand) and the University of Rordeaux II (France).

Stavros met his wife Bonnie Egan in 1966. They were married in 1969 at Sage
Chapel of Cornell University where Bonnie was a graduate student in Biology. Their
union was blessed by the birth of two children: George, born in 1971 and John born
a year later. A strong believer in the Greek and Latin principle of developing
mind and body (“mens sana in corpore sano”), Stavros played varsity volleyball in
college, earned a black belt in judo, hiked, bicycled, played tennis and squash all his
adult life. From his multicultural background Stavros learned how to speak English,
Greek, French, Italian, and Arabic. He could understand German and Russian, and
was an avid reader of novels and poems in their original languages. He loved plants
and took pride in the fruit trees and vines that he and Bonnie cultivated in their
yard.

The first symptoms of the disease which would finally take his life appeared in
June of 1992 while Stavros was visiting the University of Bordeaux. At that time he
started limping slightly. Over the next two months the condition worsened slowly.
After many tests he was finally diagnosed in October as suffering from amyotrophic
lateral sclerosis, a degenerative nerve disease for which there is no known therapy.
In November the disease started spreading very fast to other parts of his body,
but Stavros never gave up. Despite being eventually confined to a wheelchair and
unable to make even simple movements, he continued teaching until the very last
week of his life. He also continued doing research with many of his collaborators,
including Betty Tang, Carlos Castillo-Chavez, Kenneth Cooke, Mimmo Iannelli,
Mario Martelli and Horst Thieme. His battle with the disease ended in defeat in
the morning hours of April 3, 1993.

With his departure the mathematical community lost a truly remarkable indi-
vidual, who distinguished himself in scientific productivity, teaching ability, and
professional and organizational skills.

Stavros wrote more than 75 papers, published by the most prestigious interna-

*We wish to thank Bonnie Busenberg for providing some of this biographical information.
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tional journals. His research efforts were mainly concentrated on differential equa-
tions and their applications to biology and to industrial problems. Stavros was one
of the leading experts in the area of vertically transmitted diseases. He included age
structure in the mathematical models of these diseases and proved that making the
transmission rates age-dependent does not change the global stability of an endem-
ic system with susceptibles and infectives only. He also provided a general way to
understand all possible mixing structures in stratified populations. In collaboration
with David Fisher, one of his former students at Harvey Mudd, and with Mario
Martelli, Stavros obtained a very beautiful result on the period T of periodic orbits
of an autonomous system governed by a function which is Lipschitz with constant
L in some normed space E. The result states that TL > 6 and this inequality
is optimal in its stated generality. He also wrote or edited five books. The most
recent, co-authored with Kenneth Cooke, was on Vertically Transmitted Diseases.
It was published by Springer-Verlag in the Biomathematics Series in January 1993,
just three months before his premature death.

Stavros liked to have bright undergraduates work with him. One of them, Melis-
sa Aczon, worked with him on a research project until the very last weeks of his
life. Stavros guided his students with consummate skills, making sure that they did
by themselves all steps they could master. He was a natural teacher, always well
organized, clear and challenging. His philosophy was to push his students to their
limits, to give them a feeling of accomplishment, and to make them realize that
they have achieved remarkable results. He was a co-director and a driving force
behind the Harvey Mudd College Mathematics Clinic, a program in which small
teams of students study open-ended problems of interest to sponsoring companies.
One of the projects he supervised resulted in the procurement of a patent for a
high-resolution video camera.

His research efforts and his teaching duties did not stop him from other pro-
fessional activities. For several years he was associate editor of the Journal of
Mathematical Analysis and Applications and a member of the editorial board of
the Journal of Mathematical Biology. He was the driving force in the organiza-
tiom of several national and international meetings and special sessions. The list
includes, but it is not limited to, the 1977 NSF CBMS conference on Topological
Degree Methods in Nonlinear Boundary Value Problems which Stavros organized
with Kenneth Cooke and which took place in Claremont, California. Again with
Kenneth Cooke, Stavros organized the 1981 International Conference on Differential
Equations and Applications to Ecology, Epidemics and Population Problems. This
conference also took place in Claremont. The proceedings were collected in a volume
edited by Stavros and Kenneth and published by Academic Press. In 1988 Stavros
and Mario Martelli organized a special session on Differential and Difference Equa-
tions in conjunction with the 846th meeting of the American Mathematical Society
in Claremont. In 1990 Stavros and Mario organized the Claremont International
Conference on Differential Equations and Applications to Biology and Population
Dynamics to honor Kenneth Cooke on his 65th birthday. Two companion volumes
of proceedings of the conference were edited by Stavros and Mario and published
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by Springer-Verlag, one in the series Lecture Notes in Mathematics and the other
in the series Lecture Notes in Biomathematics. On the last day of the conference
Stavros acknowledged the praise for the outstanding organization, coming from all
participants. and said: “See you again in Claremont in the year 2000!” If his destiny
had been different, his friends and colleagues would have gathered in Claremont to
celebrate the very best beginning of the new millennium.

The great Italian poet Giuseppe Ungaretti wrote:

Si sta We are
come d’autunno like leaves
sugli alberi on trees
le foglie in the Fall

Stavros’ leaf was a beautiful one, with delicate colors and striking patterns. He
was a creative, generous, and inspiring collaborator, mentor, and teacher. His early
departure has been an incredible loss, but in a short time he left an indelible trace
in the life of those who knew him. Thank you, our dear friend, for the incredible
gift of your presence among us.

The Editors




PUBLICATIONS BY STAVROS BUSENBERG

Mathematical Modelling and Applications

e “Rational design procedures for liquid propellant rocket motors,” (with T. P.
Torda, J. Kauffman and R. Steinke), Proc. Fifth International Symp. on Space
Tech. and Science, Tokyo (1963), pp. 95-124.

e “Flame stabilization in laminar boundary layers,” (with T. P. Torda), AIAA
Journal 3 (1965) 764-767.

e “On the Viscosity of Magnetic Suspensions,” (with W. Hall), Journal of Chem-
ical Physics 51 (1969) 137-144.

e “Periodic solutions of delay differential equations arising in some models of epi-
demics,” (with K. Cooke), in Applied Nonlinear Analysis, V. Lakshmikantham,
ed. (Academic Press, New York, 1979), pp. 67-78.

e “The effect of integral conditions in certain equations modelling epidemics and
population growth,” (with K. Cooke), J. Math. Biol. 10 (1980) 13-32.

e “Models of vertically transmitted diseases with sequential-continuous dynam-
ics,” (with K. Cooke) in Nonlinear Phenomena in Mathematical Sciences (Aca-
demic Press, New York, 1982), pp. 179-187.

e “Vertically transmitted diseases,” (with K. Cooke), in Nonlinear Phenomena in
Mathematical Sciences (Academic Press, New York, 1982), pp. 189-197.

e “On the use of reducible functional differential equations in biological model
systems,” (with C. Travis), J. Math. Anal. App. 89 (1982) 46-66.

e “Epidemic models with spatial spread due to population migration,” (with C.
Travis), J. Math. Biol. 16 (1983) -181-198.

e “Analysis of a Model of a vertically transmitted disease,” (with K. Cooke and
A. Pozio), J. Math. Biol. 17 (1983) 305-329.

e “Nonlinear diffusion problems in age-structured population dynamics,” (with
M. Iannelli), in Mathematical Ecology (Lecture Notes in Biomathematics 54),
S. A. Levin & T. Hallam, eds. (Springer-Verlag, New York, 1984), pp. 425-440.

e “Bifurcation phenomena in biomathematics,” in Bifurcation Theory and Appli-
cations (Lecture Notes in Mathematics 1057), L. Salvadori, ed. (Springer-Verlag,
New York, 1984), pp. 1-56.

e “Interaction of spatial diffusion and delays in models of genetic control by re-
pression,” (with J. Mahaffy), J. Math. Biol. 22 (1985) 313-333.

e “Age-dependence and vertical transmission of diseases,” in Modelling of Biomed-
ical Systems, J. Eisenfeld and M. Witten, eds. (North Holland, 1986), pp. 239-
242.

e “The population dynamics of two vertically transmitted diseases,” (with K.
Cooke), Theor. Population Biology 33 (1988) 181-198.
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“The effects of dimension and size for a compartmental model of repression,”
(with J. Mahaffy), STAM J. Appl. Math. 48 (1988) 882-903.

“Endemic thresholds and stability in a class of age-dependent epidemics,” (with
K. Cooke and M. Iannelli), STAM J. Appl. Math. 48 6 (1988) 1379-1395.

“Stability and thresholds in some age-structured epidemics,” (with K. Cooke and
M. Iannelli), in Mathematical Approaches to Problems in Resource Management
and Ecology (Lecture Notes in Biomathematics 81), C. Castillo-Chavez, S. A.
Levin, and C. Shoemaker, eds. (Springer-Verlag, 1989), pp. 124-141.

“A compartmental reaction-diffusion cell cycle model,” (with J. Mahaffy), Com-
puters & Math. Appl. 18 (1989) 883-892.

“Interaction, pair formation and force of infection terms in sexually transmitted
diseases,” (with C. Castillo-Chavez), in Mathematical and Statistical Approaches
to AIDS Epidemiology (Lecture Notes in Biomathematics 83), C. Castillo-
Chavez, ed. (Springer-Verlag, 1989), pp. 289-300.

“Analysis of a disease transmission model in a population with varying size,”
(with P. van den Driessche), J. Math. Biol. 28 (1990) 257-270.

“Analysis of a diffusion-convection system modelling a contamination problem,”
(with W. Fang and M. Shillor), Applicable Analysis 39 (1990) 165-183.

“Demography and epidemics,” (with K. Hédeler), Math. Biosc. 101 (1990) 63-
74.

“Modeling Chagas’s disease: variable population size and demographic implica-
tions,” (with C. Vargas), in Mathematical Population Dynamics (Lecture Notes
in Pure and Applied Mathematics 131), O. Arino, D. Axelrod, and M. Kimmel
eds. (Marcel Dekker. New York 1991), pp. 283-295.

“Nonexistence of periodic solutions for a class of epidemiological models,” (with
P. van den Driessche), in Differential Equations Models in Biology, Epidem:-
ology and Ecology (Lecture Notes in Biomathematics 92), M. Martelli and S.
Busenberg, eds. (Springer-Verlag, 1991), pp. 70-79.

“On the solution of the two-sex mixing problem, and its application to risk and
age structured epidemic models,” (with C. Castillo-Chavez), Differential Equa-
tions Models in Biology, Epidemiology and Ecology (Lecture Notes in Biomathe-
matics 92), M. Martelli and S. Busenberg, eds. (Springer-Verlag, 1991), pp. 80-
98.

“Global behavior of an age-structured epidemic model,” (with M. Iannelli and
H. Thieme), SIAM J. Math. Anal. 22 (1991) 1065-1080.

“Demographic Change and persistence of HIV/AIDS in a heterogeneous popu-
lation.” (with K. Cooke and H. Thieme), SIAM J. App. Math. 51 (1991) 1030-
1052.

“Identification of semiconductor contact resistivity,” (with W. Fang). Quarterly
of Applied Math. 46 (1991) 639-649.

X1V



e “Pair formation in structured populations,” (with C.Castillo-Chavez and K.
Gerow). in Differential Equations with Applications in Biology, Physics € Engi-
neering (Lecture Notes in Pure and Applied Mathematics 133) J. Goldstein, F.
Kappel. and W. Schappacher. eds. (Marcel Dekker, New York, 1991), pp. 47-65.

e “A general solution of the problem of mixing of subpopulations and its appli-
cation to risk and age structured epidemic models for the spread of AIDS,”
(with C. Castillo-Chavez), IMA J. Math. Applied to Medicine & Biol. 8 (1991),
pp. 1-29.

e “Case studies in industrial mathematics,” in Mathematical Modeling of Indus-
trial Processes (Lecture Notes in Mathematics 1521). V. Capasso and A. Fasano,
eds. (Springer-Verlag, 1992), pp. 111-153.

e “Disease transmission in multigroup populations of varying size,” (with P. van
den Driessche), Proceedings of 3rd International Conference on Mathematical
Population Dynamics, (1995). pp. 15-31.

e “Modeling and analysis of laser beam induced current images in semiconduc-
tors.” (with W. Fang and K. Ito), SIAM J. Appl. Math. 53 (1993) 187-204.

¢ “Dynamics of an age-structured epidemic model,” (with M. Iannelli and H.
Thieme). in Dynamical Systems (Nankai Series in Pure, Applied Mathematics
and Theoretical Physics 4), Liao Shan Tao, Ye Yan-Qian, and Ding Tong-Ren,
eds. (World Scientific, 1993), pp. 1-19.

e “Affinity in paired-event probability,” (with C. Castillo-Chavez and S. Blythe),
Math. Biosci., Technical Report 94-40 (1994), pp. 2-19.

e “Bifurcation of periodic solutions in the delayed logistic equation with spatial
diffusion,” (with Wenzhang Huang), J. Differential Equations, in press.

e “Mathematical models of the embryonic cell division cycle - The role of MPS
activation and cyclin degradation,” (with B. Tang), J. Math. Biol. 32 (1994)
573-596.

e “Habitat suitability and herbivore dynamxcs, (with J. X Velasc&Hernandez)
Biosystems, in press.

e “A model for HIV in Asia,” (with K. Cooke and Y.-H. Hsieh), Math. Biosci.
128 (1995) 185-210.

Analysis
¢ “On an additive decomposition of functions of several complex variables,” (with
W. Hall and E. Kraut), Bull. Amer. Math. Soc. 74 (1968) 372-374.

“Characterization of the conformal group by horn angles,” (with J. DeCncco)
Boll Unione Mat. Italiana 4 (1968) 530-537.

e “Iterative Solution of a Wiener-Hopf Problem in Several Complex Variables,”
Proc. Amer. Math. Soc. 29 (1971) 39-46.
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o “Iterative Solution of Multi-dimensional Wiener-Hopf Integral Equations,” Boll.
Unione Mat. Ital. 7 (1973) 137-144.

e “Spline quadrature formulas,” (with D. Fisher), J. Approz. Theory 42 (1984)
212-238.

e “Geometric inequalities in normed spaces,” (with M. Martelli), Rocky Mountain
J. of Math. 22 (1992) 477-491.

e “Approximation theorems for integrated semigroups,” (with B. Wu), Differential
and Integral Equations 5 (1992) 509-520.

e “Characterizations of integrated semigroups,” (with B. Wu), submitted.

Ordinary, Functional and Partial Differential Equations

e “Decay Characteristics for Non-Linear Differential Equations in Banach Spaces,”
J. Math. Anal. Appl. 47 (1974) 210-221.

e “Decay Characteristics for Differential Equations Without Linear Terms,” (with
L. Jaderberg), J. of Diff. Eq. 18 (1975) 87-102.

e “Differential Equations Without Linear Terms,” (with C. Coleman), Interna-
tional Conference on Differential Equations, H. Antosiewicz, ed. (Academic
Press, New York, 1975), pp. 802-803.

e “Periodic solutions of a periodic non-linear delay differential equation,” (with
K. Cooke), SIAM J. Appl. Math. 35 (1978) 704-721.

e “Approximation of functional differential equations by differential systems,”
in Volterra and Functional Differential Equations, K. Hannsgen, ed. (Marcel-
Dekker, New York, 1982), pp. 197-205.

e “A method for treating a class of nonlinear diffusion problems,” (with M. Ian-
nelli), Rend. Academia dei Lincei, Series VII, 72 (1982) 121-129.

e “A nonlinear semigroup whose generator is not dissipative,” (with C. Travis),
Houston Journ. of Math. 9 (1983) 363-372.

e “A class of nonlinear diffusion problems in age-dependent population dynamics,”
Nonlinear Analysis Theor. Meth. Appl. 7 (1983) 501-529.

e “A degenerate nonlinear diffusion problem.” (with M. Iannelli), Nonlinear Anal-
ysis Theor. Meth. Appl. 7 (1983) 1411-1429.

e “Stability conditions for nonautonomous linear delay differential equations,”
(with K. Cooke), Quarterly of Applied Mathematics 42 (1984) 295-306.

e “A class of nonlinear diffusion problems,” in Infinite-Dimensional Systems (Lec-
ture Notes in Mathematics 1076), F. Kappel and W. Schappacher, eds.
(Springer-Verlag, New York, 1984). pp. 23-31.

e “Better bounds for periodic solutions of differential equations in Banach spaces,”
(with D. Fisher and M. Martelli), Proc. Amer. Math. Soc. 98 (1986) 376-378.

e “A system of nonlinear degenerate parabolic equations,” (with M. Iannelli), J.
Reine und Angewandte Math. 371 (1986) 1-15.
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“Bounds for the periods of periodic orbits of dynamical systems,” (with M.
Martelli), J. of Diff. Eq. 67 (1987) 359-371.

“Identification of time dependent systems,” (with S. Lenhart and C. Travis),
Math. Biosc. 87 (1987) 63-71.

“Construction of differential equation approximations to delay differential equa-
tions,” (with T. Hill), Applicable Analysis 31 (1988) 35-56.

“Minimal periods of discrete and smooth orbits,” (with D. Fisher and M. Mar-
telli), Amer. Math. Monthly 96 (1989) 5-17.

“Periodic solutions of Lipschitz dynamical systems.,” (with M. Martelli), in Dif-
ferential Equations and Applications, I, A. Aftabizadeh, ed. (Ohio University
Press, Athens, Ohio, 1989), pp. 104-108.

“Periods of Lipschitz functions and lengths of closed curves,” (with M. Martelli),
in Differential Equations and Applications, 1I, A. Aftabizadeh, ed. (Ohio Uni-
versity Press, Athens, Ohio, 1989), pp. 183-188.

“A method for proving the non-existence of limit cycles,” (with P. van den
Driessche), J. Math. Anal. Appl. 172 (1993) 463-479.

Mathematics and Computer Science Education

“Practical experience in top-down structured software production in an academic
setting,” (with W. Tam), SIGESE Bulletin 9 (1977) 31-36.

“An academic program providing realistic training in software engineering,”
(with W. Tam), Comm. ACM 22 (1979) 341-345.

“Undergraduate classroom experiences in applied mathematics,” (with R. Bor-
relli), UMAP Journal 3 (1980) 17-24.

Books

Differential Equations and Applications in Bcology, Epidemics, and Population
Problems, edited with K. Cooke, (Academic Press, 1981).

Differential Equations Models in Biology, Epidemiology and Ecology (Lecture
Notes in Biomathematics 92), edited with M. Martelli, (Springer-Verlag, 1991).
Delay Differential Equations and Dynamical Systems (Lecture Notes in Mathe-
matics 1475), edited with M. Martelli, (Springer-Verlag, 1991).

Vertically Transmitted Diseases: Models and Dynamics Biomathematics 23),
(with K. Cooke), (Springer-Verlag, 1993.

Miscellaneous Publications

“A method for sequential error reduction in shape reconstruction,” (with W.
Hall), Technical Report SCTR-68-13, Science Center of North American Rock-
well, (1968).

xvii




“Computational experiments in numerical analysis,” (with T. Noe), Harvey
Mudd College Computer Laboratory Report, first edition, (1974); and (with
T. Noe and D. Fisher), second edition, (1979).

“Claremont’s Mathematics Clinics Complete Twelfth Year,” (with E. Cumber-
batch), SIAM News (January 1986).

“Mathematics and industry in the South Pacific,” (with G. C. Wake), STAM
News (September 1990).

Inventions

“Method and apparatus.for generating high resolution CCD camera images,”
U.S. Patent No. 5,251,037. Patent holder: Hughes Training, Inc., Oct. 5, 1993.

Mathematics Clinic Project Reports

“Analysis of Scintillation Phenomena in Rear Screen Projectors,” sponsored by
the Bell and Howell Corporation, (1973-1974), Pasadena, CA.

“Development of Radar Trainer Display Programs,” sponsored by Honeywell
Marine Systems, Inc., (1975), W. Covina, CA.

“Predicting Groundwater Nitrate Concentrations,” sponsored Pomona Valley
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“Computer Generation of Color Presentation Transparencies,” sponsored by the
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“Stability Analysis of a Passive Communications Satellite,” sponsored by the
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“Depiction of Simultaneous Maneuvering of Two Moving Aircraft,” sponsored
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“Mathematical Modeling and Simulation of Neural Network Image Classifiers,”
sponsored by General Dynamics Corporation, (1986-1987), Pomona, CA.
“Mathematical Modeling and Simulation of Neural Networks,” sponsored by
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“Chaos in Combat Models,” sponsored by The RAND Corporation, (1989-1990),
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“Sequential Image Reconstruction,” sponsored by Hughes Simulation Systems,
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“Three-D Seismic Image Data Compression.” Chevron Oil Research Center,
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