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Course Objectives:
* To provide the basic knowledge to understand a Mathematical model.

e To formulate a Mathematical model related to a real world problems of engineering, biological
science etc.

UNIT - 1: Mathematical Modeling & Mathematical modeling Through Ordinary ¢ gy
differential equations of First Order :
Mathematical Modeling : Need, Techniques, Classifications and Simple illustrations,
Mathematical modeling Through Ordinary differential equations of First Order :
Mathematical modeling Through differential equations; Linear growth and decay models; Non-Linear
Growth and Decay models; Mathematical modeling in dynamics through ordinary differential equations
of first order.
Learning Outcomes:
At the end of this unit, the student will be able to
e Learn various mathematical techniques in modeling a problem. L2
e Learn modeling in dynamics through ordinary differential equations of first order. L3

UNIT - II: Mathematical modeling Through System of Ordinary differential equations of First
Order:
Mathematical modeling in population dynamics; Mathematical modeling of Epidemics through system of
ordinary differential equations of first order; Compartment models through Systems of ordinary
differential equations; Mathematical modeling in dynamics through systems of ordinary differential
equations of first order.
Learning Outcomes:
At the end of this unit, the student will be able to
e Develop a modeling of Epidemics through system of ordinary differential equations of first order. L4
¢  Analyze a modeling in dynamics through systems of ordinary differential equations of first order. L3

UNIT — III: Mathematical modeling Through Ordinary differential equations of Second Order:
Mathematical modeling of Planetary motion; Mathematical modeling of Circular motion and motion of
satellites; Mathematical modeling through linear differential equations of second order.
Learning Outcomes:
At the end of this unit, the student will be able to
e [Evaluate a mathematical modeling of planetary motion. L5
¢ Analyze a mathematical modeling of Circular motion and motion of satellites L3

UNIT - 1V: Mathematical modeling Through Difference equations :
Need for Mathematical modeling Through Difference equations and simple models; Basic theory of
Linear difference equations with constant coefficients; Mathematical modeling Through Difference
equations in population dynamics and genetics; Mathematical modeling Through Difference equations in
Probability theory.
Learning Outcomes:
At the end of this unit, the student will be able to
e  Analyze mathematical modeling through difference equations in population dynamics and genetics. L4
¢ Analyze mathematical modeling through difference equations in probability theory. L4

UNIT — V: Mathematical modeling Through Functional, Integral, Delay- Differential and
Differential-Difference Equations :

Mathematical modeling Through Functional equations; Mathematical modeling Through Integral
equations; Mathematical modeling Through Delay- Differential and Differential-Difference Equations.
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Learning Outcomes:
At the end of this unit, the student will be able to

e Analyze a mathematical modeling through functional equ'alion's and integral equations. L4
e Analyze a mathematical modeling Through Delay- Differential and Differential-Difference 1.4
Equations
Text Books:

1. ].N. Kapoor. Mathematical Modeling , New Age International Publishers.’

Reference Books:
1. A.C.Fowler. Mathematical Models in Applied Sciences, Cambridge University Press.

Course Outcomes:
At the end of this Course the student will be able to

e Understand the basic concepts in mathematical modeling. L1

e Have better insight of the real word problems thirough mathematical modeling. L2

o Apply various concepts of mathematics in modeling. L3

e  Analyze the real word problems through the techniques of modeling. L4

e Evaluate the real word problems through mathematical modeling. L5
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