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Forward

Undergraduate students who receive instruction and experiences in
mathematical modeling become better and more creative problem solvers
and graduate students. This book series is being published to prepare
and educate students on the topics and concepts of mathematical model-
ing to help them establish a problem solving foundation for a successful
career.

Mathematical modeling is both a process and a mindset or philoso-
phy. As a process, students need instruction and experience in under-
standing and using the modeling process or framework. As part of their
experience, they need to see various levels of sophistication and com-
plexity, along with various types of mathematical structures ( discrete,
continuous, liner, nonlinear, deterministic, stochastic, geometric,
and analytic). As a mindset, students need to see problems that are
relevant, challenging, and interesting so they build a passion for the
process and its utility in their lives. A major goal in modeling is for
students to want to model problems and find their solutions. Recipes for
structured or prescribed problem solving ( canned algorithms and formu-
las) do exist in the real world, but mathematical modelers can do
much more than execute recipes or formulas. Modelers are empowered
to solve new, open, unsolved problems.

In order to build sufficient experience in modeling, student expo-
sure must begin as early as possible—definitely by the early undergradu-
ate years. Then the modeling process can be reinforced and used

throughout their undergraduate program. Since modeling is interdisci-
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plinary, students from all areas of undergraduate study benefit from this
experience.

The articles and chapters in this series expose the readers to model
construction, model analysis, and modeling as a research tool. All
these areas are important and build the students’ modeling skills. Mod-
eling is a challenging and advanced skill, but one that is empowering
and important in student development. In today’s world, models are
often complex and require sophisticated computation or simulation to
provide solutions or insights into model behavior. Now is an exciting
time to be a skilled modeler since methodology to provide visualization
and find solutions are more prevalent and more powerful than ever
before.

I wish the students well in their adventure into modeling and I like-
wise wish faculty well as they use the examples and techniques in this
book series to teach the modeling process to their students. My advice
to all levels of modelers is to build your confidence and skills and use
your talents to solve society’s most challenging and important problems.

Good luck in modeling!

Chris Arney, PhD
United States Military Academy at West Point
Professor of Mathematics

Director of the Interdisciplinary Contest in Modeling
October, 2011
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“Take a Bath” 2 2008 EXEH K ¥4 ¥ B EF (The Mathematical
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K it 18 32 2k

P 2 RR AR A E A LR vk SR KEFRE . RiEWE, K
3k 50 4 &g 10 48 PR b AR vk 35 Bl 4L X 0 B B 3k N 8 52 T i AR A B vl R 3
R, RHBREX REART TG RA W, mkRES HEENEE, MA
BARAE A e R R E R H B .

a2 9 SR SO

Take a Bath

Consider the effects on land from the melting of the north polar ice cap due to
the predicted increase in global temperatures. Specifically, model the effects on the
coast of Florida every ten years for the next 50 years due to the melting, with
particular attention given to large metropolitan areas. Propose appropriate responses
to deal with this. A careful discussion of the data used is an important part of the an-
swer.

(B EH¥ % . hitp://www. comap. com/undergraduate/ contests/mcm/ contests/2008/problems/ )
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1.2.1 £XRK[ERELETE

HEAH, MREBEAERE M. 2RIIBENEZEE? KE
BB R K %2tk L€ 11Z% A< (Intergovemmental Panel on Climate Change,
IPCC) WFIZR: “SBEREETBREHBERW, HEIASRTFYIBEMER
FAE, KEEHSMKEA, £RFHEFE LR LEHSRRSE
AERY B 7 (IPCC 2007 4 A4 2)) . 438 IPCC BO%H 0 AT RER,
H 1850 4E LAk, 7 1995—2006 4E/y 12 e, & 11 MERAIFI BB 12 MES
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Z, T7E 1906—2005 4F /7 100 45, JRBLLL 0. 74 CHBHLENK,
AE1-15, ERMINLRFHHMRBE. SFRABRIMN (FE) A
PR (Rf) WARVFHEFEUK I ALERREN TR BHFEZE
b2 5 AT 1961—1990 F AR FH9{H. £ FREL&ERR 10 £¥3544E,
ZERRRAEFHME, AR AAHFEEXE, RIS RN E MNP
FIGEaAESH (AMEESREBETIR [2]).
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