MATHEMATICAL BIOSCIENCES do0i:10.3934/mbe.2013.10.51
AND ENGINEERING
Volume 10, Number 5&6, October & December 2013 pp. i—xxiv

FROM THE GUEST EDITORS

It is our heartfelt joy and honor to present to you a colorful collection of high
quality and timely articles from a number of colleagues who have touched the amaz-
ing life of our beloved colleague and friend, Carlos Castillo-Chavez. This special
issue was conceived to honor Carlos Castillo-Chavez’s unparalleled contributions to
mathematical research and education on the occasion of his 60th birthday. From
his (very long and growing) short biography below and the table of content of this
special issue, you can see his list of incredible accomplishments far exceeds the
boundaries of mathematical research and education.

We would like to thank all contributing authors for their fine and interesting
articles. We are equally grateful to the many anonymous referees for their timely
and constructive reviews. We are especially thankful to Professor Yang Kuang, who
suggested to us to publish this special issue in MBE, and for his continuous support
throughout the process. Last but not the least, we are indebted to the impeccable
production effort of the editorial staff of AIMS that made this special issue a reality.

Carlos Castillo-Chavez —Short Biography— 04-27-2013

Carlos Castilo-Chavez is a Regents Professor, a Joaquin Bustoz Jr. Professor of
Mathematical Biology, and a Distinguished Sustainability Scientist at Arizona State
University. His research program is at the interface of the mathematical and natural
and social sciences with emphasis on (i) the role of dynamic social landscapes on
disease dispersal; (ii) the role of environmental and social structures on the dy-
namics of addiction and disease evolution, and (iii) Dynamics of complex systems
at the interphase of ecology, epidemiology and the social sciences. Castillo-Chavez
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has co-authored over two hundred publications (see goggle scholar citations) that
include journal articles and edited research volumes. Specifically, he co-authored
a textbook in Mathematical Biology in 2001 (second edition in 2012); a volume
(with Harvey Thomas Banks) on the use of mathematical models in homeland se-
curity published in STAM’s Frontiers in Applied Mathematics Series (2003); and
co-edited volumes in the Series Contemporary Mathematics entitled “Mathemat-
ical Studies on Human Disease Dynamics: Emerging Paradigms and Challenges”
(American Mathematical Society, 2006) and Mathematical and Statistical Estima-
tion Approaches in Epidemiology (Springer-Verlag, 2009) highlighting his interests
in the applications of mathematics in emerging and re-emerging diseases. Castillo-
Chavez is a member of the Santa Fe Institute’s external faculty, adjunct professor
at Cornell University, and contributor, as a member of the Steering Committee
of the “Committee for the Review of the Evaluation Data on the Effectiveness of
NSF-Supported and Commercially Generated Mathematics Curriculum Materials,”
to a 2004 NRC report. The CBMS workshop “Mathematical Epidemiology with
Applications” lectures delivered by C. Castillo-Chavez and F. Brauer in 2011 have
been published by STAM in 2013.

Castillo-Chavez is the founding director of the Mathematical, Computational and
Modeling Sciences Center and the graduate field in applied mathematics in the life
and social sciences or AMLSS at ASU (07-01-2008). The AMLSS PhD degree has
graduated 18 students, including 13 students who are members of underrepresented
groups. He is also the Executive Director of the Mathematical and Theoretical
Biology Institute or MTBI and The Institute for Strengthening the Understanding
of Mathematics and Science or SUMS. MTBI, established by Castillo-Chavez in
1996, was recognized as a “Mathematics Program that Makes a Difference” by
the American Mathematical Society in 2007; MTBI was also recognized with a
2011 Presidential Award for Excellence in Science, Mathematics, and Engineering
Mentoring. SUMS’ efforts were recognized with a Presidential Mentorship Award
in 2002.

Castillo-Chavez’ efforts resulted in the establishment of the David Blackwell and
Richard Tapia Distinguished Lecture Series in 2000 and the co-establishment of the
David Blackwell and Richard Tapia Award two years later with David Eisenbud.
Castillo-Chavez spent 18 years at Cornell University (1985-2003) in the depart-
ment of Biological Statistics and Computational Biology (BSCB) and over his last
few years with a joint appointment in Theoretical and Applied Mechanics (TAM).
Castillo-Chavez’ recognitions include a Ford Foundation Postdoctoral Fellowship
(1987), two White House Awards : Presidential Faculty Fellowship Award in 1992
and a Presidential Award for Excellence in Science, Mathematics and Engineering
Mentoring in 1997; the 2002 Society for the Advancement of Chicanos and Na-
tive Americans in Science (SACNAS) Distinguished Scientist Award; and the 2003
Richard Tapia Award. Castillo-Chavez is thel2® recipient of the American Math-
ematical Society Distinguished Public Service Award (01-14-2010). In addition,
Castillo-Chavez held a Stanislaw M. Ulam Distinguished Scholar position at the
Center for Nonlinear Studies (CNLS)in Los Alamos National Laboratory in 2003.
He was named honorary professor at Xi’an Jiaotong University in China (2004) and
honorary professor at the School of Public Health, East Tennessee State Univer-
sity (2010). He has held a VIV appointment at Institute for Mathematics and its
Applications or IMA (1998), a Cétedra Patrimonial, Instituto de Investigaciones
en Matemadticas Aplicadas y Sistemas (IIMAS), Universidad Nacional Autonoma
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de México (1998-1999), and visiting professorships at the Isaac Newton Institute
for Mathematical Sciences, Cambridge, England (2003) and the Harvard School of
Public Health (2012). Castillo-Chavez currently holds the appointment of Martin
Luther King Jr. Professor at MIT (2012-2013) and was in residence at the Poincare
Institute in the spring of 2013. He has been elected fellow of the American Associa-
tion for the Advancement of Science (AAAS), the Society for Industrial and Applied
Mathematics, the American College of Epidemiology and Founding Fellow of the
American Mathematical Society (11-01-2012). Castillo-Chavez is the recipient of the
2007 AAAS Mentor award; has chaired or co-chaired 29 PhD committees (including
those of 15 US Underrepresented Minorities (Latinos and African-American) and
10 women); he has mentored 23 postdoctoral researchers; and co-mentored over
200 undergraduates in research projects. Castillo-Chavez past committee mem-
berships include: the Arizona Governor’s P-20 Council’s Mathematics Alignment
Team in 2008-09; the advisory boards of the Statistical and Applied Mathemat-
ics Sciences Institute (SAMSTI), Banff’s International Research Station (BIRS), and
the National Institute for Mathematical and Biological Synthesis (NIMBioS). He
is a member of the National Research Council’s Board of Higher Education and
Workforce or BHEW (2009-2015); served in President Obama’s Committee on the
National Medal of Science (2010-2012); the President just re-appointed him for the
2013-2015 period. He was a co-director of the National Alliance for Doctoral Stud-
ies in the Mathematical Sciences Alliance (2010-2012). Castillo-Chavez’ research
and mentorship programs have been funded since 1988 by the National Science
Foundation, the Nationals Institutes of Health, the National Security Agency, the
Sloan Foundation, the U.S. Department of Agriculture and the U.S. Department
of Education as well asArizona State University,Cornell University and Los Alamos
National Laboratory.

Students Graduate Ph.D. Thesis

[1] Jose Manuel Vega-Guzman, “Solution Methods for Certain Evolution Equations,” Co-Director
with Sergei K. Suslov, Ph.D thesis, Arizona State University, Arizona, United States, 2013.

[2] Paula A. Gonzalez Parra, “Constrained Optimal Control for a Multi-Group Discrete Time
Influenza Model,” Co-Director with Martine Ceberio, Ph.D thesis, The University of Texas
at El Paso, Texas, United States, 2012.

[3] Irina Kareva, “Niche Construction, Sustainability and Evolutionary Ecology of Cancer,” Co-
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2012.
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Ana Luz Vivas, “Dynamics of a “SAIQR” Influenza Model,” Co-Director with Ernest Barany,
Ph.D thesis, New Mexico State University, New Mexico, United States, 2011.

Edgar Diaz Herrera, “Diffusive Instability and Aggregation in Epidemics,” Ph.D thesis, Ari-
zona State University, Arizona, United States, 2010.

Angela R. Ortiz Nieves, “Modeling the Transmission of Vancomycin-Resistant Enterococcus
in Hospitals: A Case Study,” Co-Director with Harvey Thomas Banks, Ph.D thesis, Arizona
State University, Arizona, United States, 2010.

Kevin Flores, “Multiscale Modeling of Cancer,” Co-Director with Yang Kuang, Ph.D thesis,
Arizona State University, Arizona, United States, 2009.

Carlos Alan Torre, “Deterministic and Stochastic Metapopulation Models for Dengue Fever,”
Co-Director with Priscilla Greenwood, Ph.D thesis, Arizona State University, Arizona, United
States, 2009.

Anuj Mubayi, “The Role Of Environmental Context in the Dynamics and Control of Alcohol
Use,” Co-Director with Priscilla Greenwood, Ph.D thesis, Arizona State University, Arizona,
United States, 2008.

Karen R. Rios-Soto, “Dispersal and Disease Dynamics in Populations with and without De-
mography,” Ph.D thesis, Cornell University, New York, United States, 2008.

Karyn Sutton, “Theoretical Studies on Pneumococcal Vaccination,” Ph.D thesis, Arizona
State University, Arizona, United States, 2008.

Mustafa Erdem, “Epidemic in Structured Populations with Isolation and Cross-Immunity,”
Ph.D thesis, Arizona State University, Arizona, United States, 2007.

Fabio Sanchez, “Studies in Epidemiology and Social Dynamics,” Ph.D thesis, Cornell Univer-
sity, New York, United States, 2007.

Eunha Shim, “Mathematical Models of Rotavirus Transmission in the Presence of Maternal
Antibodies and Vaccination,” Ph.D thesis, Arizona State University, Arizona, United States,
2007.

Ariel Cintron-Arias, “Modeling and Parameter Estimation of Contact Processes,” Ph.D thesis,
Cornell University, New York, United States, 2006.

Salgado De la Pava, “Models for Leishmaniasis,” Co-Director with Jaime Montoya Lerma,
Ph.D thesis, Universidad del Valle, Cali, Colombia, 2006.

Stephen Eric Tennenbaum, “A Two-Sex, Age-Structured Population Model in Discrete-
Time,” Ph.D thesis, Cornell University, New York, United States, 2006.

Gerardo Chowell-Puente, “Mathematical Models of Emergent and Re-Emergent Infectious
Diseases: Assessing the Effects of Public Health Interventions on Disease Spread,” Ph.D
thesis, Cornell University, New York, United States, 2005.

Miriam Nuno, “Mathematical Models for the Dynamics of Influenza at the Population and
Host Level,” Ph.D thesis, Cornell University, New York, United States, 2005.

Baojun Song, “Dynamical Epidemic Models and their Applications,” Ph.D thesis, Cornell
University, New York, United States, 2002.

Carlos Moisés Herndndez Sudrez, “Problems in the Theory and Application of Models of
Infectious Diseases,” Co-Director with George Casella, Ph.D thesis, Cornell University, New
York, United States, 1997.

Shu-Fang Hsu Schmitz, “Some Theories, Estimation Methods and Applications of Marriage
Functions and T'wo-Sex Mixing Functions in Demography and Epidemiology,” Ph.D thesis,
Cornell University, New York, United States, 1994.

Patricia Hilda Himschoot, “A Population Dynamics Simulation Model of Rhodnius prolixus
y Triatoma Infestans (Hemiptera, Reduviidae), Vectors of Chagas’ Disease, and Transmission
Dynamics of Trypanosoma cruzi. Behavior and Stability,” Ph.D thesis, Universidad de Buenos
Aires, Buenos Aires, Argentina, 1933.

Books and Edited Volumes

Fred Brauer and Carlos Castillo-Chévez, eds., “Mathematical Models for Communicable Dis-
eases,” CBMS-NSF Regional Conference Series in Applied Mathematics, Vol. 84, Society for
Industrial and Applied Mathematics, Philadelphia, PA, 2013.

Fred Brauer and Carlos Castillo-Chavez, “Mathematical Models In Population Biology and
Epidemiology,” Second edition, Texts in Applied Mathematics, Vol. 40, Springer, New York,
2012.
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Carlos Castillo-Chavez, Hsinchun Chen, William B. Lober, Mark Thurmond and Daniel Zeng,
eds., “Infectious Disease Informatics and Biosurveillance,” First edition, Integrated Series in
Information Systems, Vol. 27, Springer, 2011.

Carlos Castillo-Chavez and Gerardo Chowell, eds., “Special Issue: Mathematical Models,
Challenges, and Lessons Learned from the 2009 A/H1N1 Influenza Pandemic,” Mathematical
Biosciences and Engineering, Vol. 8, American Institute of Mathematical Sciences, 2011.
Carlos Castillo-Chévez, Christopher Kribs Zaleta, Yang Kuang and Baojun Song, eds., “A
Special Issue on: A Tribute to the Mathematical Epidemiology Work of Fred Brauer and Karl
Hadeler,” Mathematical Biosciences and Engineering (MBE), Vol. 6, American Institute of
Mathematical Sciences, 2009.

Dr. Gerardo Chowell, James M. Hyman, Luis M. A. Bettencourt and Carlos Castillo-Chavez,
eds., “Mathematical and Statistical Estimation Approaches in Epidemiology,” First edition,
Springer, Netherlands, 2009.

Fred Brauer, Carlos Castillo-Chavez, Thomas G. Hallam, Jia Li, Jianhong Wu and Yicang
Zhou, eds., “Volume in Honor of Ma Zhien, Mathematical Biosciences and Engineering,”
Mathematical Biosciences and Engineering (MBE), Vol. 3, American Institute of Mathemat-
ical Sciences, 2006.

Abba B. Gumel (Editor in Chief), Castillo-Chédvez, Ronald E. Mickens and Dominic P.
Clemence, eds., “Mathematical Studies on Human Disease Dynamics: Emerging Paradigms
and Challenges,” Contemporary Mathematics, Vol. 410, American Mathematical Society,
Providence, R.I., 2006.

H. Thomas Banks and Carlos Castillo-Chavez, “Bioterror ism: Mathematical Modeling Ap-
plications in Homeland Security,” Frontiers in Applied Mathematics, Vol. 28, Society for
Industrial and Applied Mathematics, Philadelphia, PA, 2003.

Carlos Castillo-Chavez, Sally Blower, Pauline van den Driessche, Denise Kirschner and Abdul-
Aziz Yakubu, eds., “Mathematical Approaches for Emerging and Reemerging Infectious Dis-
eases: Models, Methods, and Theory,” The IMA Volumes in Mathematics and its Applica-
tions, Vol. 126, Springer, New York, 2002.

Carlos Castillo-Chavez, Sally Blower, Pauline van den Driessche, Denise Kirschner and Abdul-
Aziz Yakubu, eds., “Mathematical Approaches for Emerging and Reemerging Infectious Dis-
eases: An Introduction,” The IMA Volumes in Mathematics and its Applications, Vol. 125,
Springer-Verlag, Berlin-Heidelberg-New York, 2002.

Fred Brauer and Carlos Castillo-Chavez, “Mathematical Models in Population Biology and
Epidemiology,” First edition, Texts in Applied Mathematics, Vol. 40, Springer, New York,
2001.

Carlos Castillo-Chavez, ed., “Mathematical and Statistical Approaches to AIDS Epidemiol-
ogy,” Lecture Notes in Biomathematics, Vol. 83, Springer, Berlin-Heidelberg, 1989.

Carlos Castillo-Chavez, Simon A. Levin and Christine A. Shoemaker, eds., “Mathemati-
cal Approaches to Problems in Resource Management and Epidemiology,” Lecture Notes
in Biomathematics, Vol. 81, Springer-Verlag, Berlin-Heidelberg, 1989.

Publications (published or in print)

F. Brauer and C. Castillo-Chavez, Linear Algebra in Mathematical Population Biology and
Epidemiology, to appear in second edition of “Handbook of Linear Algebra” (ed. Leslie
Hogben), Discrete Mathematics and Its Applications, Chapman & Hall/CRC, November
2013.

C. Castillo-Chavez and S. Lee, Epidemiology Modeling, in “Encyclopedia of Applied and
Computational Mathematics” (eds. T. Engquist, Bjorn Chan, W. J. Cook, E. Hairer,
J. Hastad, A. Iserles, H.P. Langtangen, C. Le Bris, P.L. Lions, C. Lubich, A.J. Majda,
J. McLaughlin, R. M. Nieminen, J. ODEN, P. Souganidis and A. Tveito), Springer-Verlag,
Berlin-Heidelberg, 2013.

Carlos Castillo-Chavez, Juan Pablo Aparicio and José Fern Gil, Roles of Host and Pathogen
Mobility in Epidemic Outbreaks: Mathematical, Modeling and Epidemiological Challenges,
in “International Symposium on Mathematical and Computational Biology” (Santiago,
Chile) (ed. Rubem P. Mondaini), BIOMAT 2011, World Scientific, (2013), 204-220.


http://dx.doi.org/10.1007/978-1-4419-6892-0
http://www.aimsciences.org/journals/contentsList.jsp?pubID=411
http://www.aimsciences.org/journals/contentsList.jsp?pubID=411
http://aimsciences.org/journals/displayPapers1.jsp?pubID=292
http://aimsciences.org/journals/displayPapers1.jsp?pubID=292
http://aimsciences.org/journals/displayPapers1.jsp?pubID=292
http://link.springer.com/book/10.1007/978-90-481-2313-1
http://aimsciences.org/journals/contentsList.jsp?pubID=113
http://dx.doi.org/10.1090/conm/410
http://dx.doi.org/10.1090/conm/410
http://epubs.siam.org/doi/abs/10.1137/1.9780898717518
http://epubs.siam.org/doi/abs/10.1137/1.9780898717518
http://dx.doi.org/10.1007/978-1-4613-0065-6
http://dx.doi.org/10.1007/978-1-4613-0065-6
http://www.springer.com/new+ /book/978-0-387-95354-0?cm_mmc=Google-_-Book
http://www.springer.com/new+ /book/978-0-387-95354-0?cm_mmc=Google-_-Book
http://dx.doi.org/10.1007/978-1-4757-3516-1
http://dx.doi.org/10.1007/978-1-4757-3516-1
http://dx.doi.org/10.1007/978-3-642-93454-4_1
http://dx.doi.org/10.1007/978-3-642-93454-4_1
http://link.springer.com/book/10.1007/978-3-642-46693-9
http://link.springer.com/book/10.1007/978-3-642-46693-9
http://www.crcpress.com/product/isbn/9781466507289
http://www.crcpress.com/product/isbn/9781466507289
http://www.springer.com/mathematics/computational+science+gineering/book/978-3-540-70528-4
http://www.worldscientific.com/doi/abs/10.1142/9789814397711_0014
http://www.worldscientific.com/doi/abs/10.1142/9789814397711_0014

vi

(4]

(10]

(11]

(12]

(13]

(17]

(18]

FROM THE GUEST EDITORS

C. Castillo-Garsow, C. Castillo-Chavez and S. Woodley, A preliminary theoretical analysis of
an REU’s community model, in “PRIMUS: Problems, Resources, and Issues in Mathematics
Undergraduate Studies,” Taylor & Francis, 2013.

Nancy Hernandez-Ceron, Zhilan Feng and Carlos Castillo-Chavez, Discrete epidemic mod-
els with arbitrary stage distributions and applications to disease control, in “Bulletin of
Mathematical Biology,” Springer-Verlag, 2013.

Benjamin R. Morin, Eli P. Fenichel and Carlos Castillo-Chavez, SIR dynamics with econom-
ically driven contact rates, in “Natural Resource Modeling,” Wiley, 2013.

Haiyan Wang and Carlos Castillo-Chavez, Spreading speeds and traveling waves for non-
cooperative integro-difference systems, Discrete and Continuous Dynamical Systems - Series
B, 17 (2012), 2243-2266.

C. Castillo-Chavez, Z. Feng and W. Huang, Global dynamics of a plant-herbivore model with
tozin-determined functional response, SIAM Journal on Applied Mathematics, 72 (2012),
1002-1020.

C. Castillo-Chavez, F. Sanchez and D. Murillo, Change in host behavior and its impact on
the transmission dynamics of dengue, in “International Symposium on Mathematical and
Computational Biology” (Santiago, Chile) (ed. Rubem P. Mondaini), BIOMAT 2011, World
Scientific Pub. Co., Inc., (2012), 191-203.

John Glasser, Zhilan Feng, Andrew Moylan, Sara Del Valle and Carlos Castillo-Chavez,
Mizing in age-structured population models of infectious diseases, Mathematical Biosciences,
235 (2012), 1-7.

Yun Kang and Carlos Castillo-Chavez, Multiscale analysis of compartment models with dis-
persal, Journal of Biological Dynamics, 6 (2012), 50-79.

Irina Kareva, Faina Berezovskaya and Carlos Castillo-Chavez, Transitional regimes as early
warning signals in resource dependent competition models, Mathematical Biosciences, 240
(2012), 114-123.

E. Shim, Z. Feng and C. Castillo-Chavez, Differential impact of sickle cell trait on symp-
tomatic and asymptomatic malaria, Mathematical Biosciences and Engineering (MBE), 9
(2012), 877-898.

Hiroshi Nishiura, Gerardo Chowell and Carlos Castillo-Chavez, Did modeling overestimate
the transmission potential of pandemic (HIN1-2009)%? Sample size estimation for post-
epidemic seroepidemiological studies, PLoS ONE, 6 (2011), e17908.

Faina Berezovskaya, S. Wirkus, B. Song and C. Castillo-Chavez, Dynamics of population
communities with prey migrations and Allee effects: A bifurcation approach, Mathematical
Medicine and Biology, 28 (2011), 129-152.

Carlos Castillo-Chavez and Juan Pablo Aparicio, On the use of mechanistic and data-driven
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