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The Spirit of (Mathematical) Modeling
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The Spirit of Mathematical Modeling

WJ.)'REWNG‘IDHQEDICFM BEHAVIOR

. OF <COMPUIC E1>? JUST MODEL
e Abstraction: Keep only ITAS A <SHPLE CRJECT AND THEN ADD
the essential SOI‘EEWTWSWRCO:NTER
<CoMPLICATIONS T JUST THOUGHT OF >,
\
. EASY, RGHT?
e Express model in the )
; 50, WHY DOES <YOuR FIELD> NEED
language of mathematics P HALE, ToORNAL, ANYAY?

e Explore model through
simulation /computation

e Validate model against
reality

LIBERAL-ARTS MAJORS MAY BE ANNOYING SOMETIMES,
BUT THERES NOTHIVG MORE QBNOXIOUS THAN
APHYSICIST FIRST ENCOUNTERING A NEW SUBJECT.
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The Spirit of Mathematical Modeling

HOW DO I GET TO YOUR
PLACE FROM LEXNGION?

H1H...

i
0K, STARTING FROM YOUR DRIVEWAY,
TAKE EVERY LEFT THAT DOESN'T PUT'
YOU ON A PRIME-NUMBERED HIGHWAY
OR STREET NAMED FOR A PRESIDENT . .
J Principle of Parsimony

aka

Occam’s Razor

WHEN PEDPLE ASK FOR STEP-BY-STEP
DIRECTIONS, T WORRY THAT THERE. WILL
BE TO0 MANY STEFS TO REVIEMBER, S0
L TRy ™ PUTTHEM IN MINIMAL FORM.
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The Spirit of Mathematical Modeling

The fact that the polynomial is an approximation does not
necessarily detract from its usefulness because all models are
approximations. Essentially, all models are wrong, but some are
useful. However, the approximate nature of the model must always
be borne in mind.

George E. P. Box
Empirical Model-Building and Response Surfaces (1987, p 424)
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The Spirit of Mathematical Modeling

All models are right, most are useless.

Thaddeus Tarpey
http://works.bepress.com/thaddeus_tarpey/44/
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Over-compartmentalization of knowledge?

FIELDS arrAnGED By PORITY

MORE PURE ~
SOCIOLOGY IS PSYCHOLOGY IS BIOLOGY 1S WHICH IS JusT OH, HEY, T DIDN'T
JUST APPUED JusT APPLIED JUST APPLED  APPUED PHYSICS. SEE YOU GUYS ALL
PSYCHOLOGY BICLOGY. CHEMISTRY TS .».uﬁe TO THE \JAY OVER THERE.
BGE ON TOoR L

3 R%Y %

——
SOCIOLOGISTS P&vmouoelsm BIOLOGISTS  CHEMSTS  PHYSICISTS MATHEMATICIANS

mathematical models + computation/simulation
cut across traditional knowledge domains and disciplines
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CMS @ SPPU

Established in 2003 through funding from UGC, to

promote awareness about M&S methodologies

encourage, practice, and support multi-disciplinary
problem-centric approaches to basic and applied research,
transcending traditional boundaries separating knowledge
disciplines

nurture expertise in fundamental methodological and
technological areas, such as applied mathematics, applied
statistics, computing, computing technologies, mathematical
modeling, etc.



M&S @ CMS

M.Tech. Programme in M&S (2008-)
M.Tech. Programme (Part Paper, Part Research) in M&S (2016-)

Broad-based, multi-disciplinary, intensive

Applied Mathematics
Applied Statistics
Computing

M&:S Philosophy + Practice

Student Intake

e Ideally (and in the past): Both science and engineering students
with adequate mathematics background

e 2016-17 onwards, thanks to UGC, etc.: BE/BTech only

e 2017-18 onwards: BE/BTech OR MSc with valid GATE score

Prelude to the M.Tech. Programme:
Advanced Diploma Programme in M&S (2005-08)
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Research @ CMS

Computational Materials
Atomistic/Molecular Modeling

Computational Fluid Dynamics
Industrial Mathematics
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Research @ CMS

Digital Signal & Image Processing

Statistical Science
Astrostatistics
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Qutreach @ CMS

CMS currently hosts the
University's Science Park initiative
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