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Learning Objectives

The

primary objective of this course is :

The exciting world of differential equations.
Their applications and mathematical modeling

Learning Outcomes

On completion of this course, the student will be able to:
Learn the basics of differential equations and compartmental models.

Formulate differential equations for various mathematical models.

Solve first order non-linear differential equations, linear differential equations of higher order and

system of linear differential equations using various techniques.

Apply these techniques to solve and analyze various mathematical models.

Lesson Plan

Week No.

Theme/ Curriculum

Any Additional Information
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e Concept of implicit, general, and singular

solutions for the first order ordinary|
Week 1-4 differential equation; Bernoulli’s equation,
Exact equations, Integrating factors, Initial
value problems, Reducible second order
differential equations.

e Applications of first order differential| Allocation of Assignment |
equations to Newton's law of cooling,
exponential growth and decay problems

e General solution of homogenous equation

of second order, Principle of superposition
Week 5 -8 for a homogenous equation, Wronskian and
its properties, Linear homogeneous and
non-homogeneous equations of higher
order with constant coefficients

e Method of variation of parameters, Method
of undetermined coefficients.

e Two-point boundary value problems,

Cauchy-Euler’s equation, System of linear|
Week 9 - 12 differential equations, Application of Second
order differential equation: Simple pendulum
problem.

¢ Introduction to compartmental models, Lake
pollution model, Density-dependent growth
model.

Week 13 - 15 e Interacting population models, Epidemic| Allocation of Assignment Il
model of influenza and its analysis, Predator-
prey model and its analysis, Equilibrium
points, Interpretation of phase plane.
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