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Course Objectives: The objective of this course is to introduce ordinary differential 

equations and fundamental theorems for existence and uniqueness.  This course 

further explains the analytic techniques in computing the solutions of various 

ordinary differential equations appearing in various fields of science and 

technology. 

 

 

 

 

 

 



 

 

Unit I : Qualitative properties of solutions and Boundary value problems 

Oscillations and the sturm separation theorem,the sturm comparison theorem, 

Eigen values, eigen functions and the vibrating string , Sturm – Liouville 

problems 

 

Unit II :        Some Special Functions of Mathematical Physics 

Legendre polynomials, Properties of Legendre polynomials, Bessel`s functions, 

the gamma function, properties of Bessel functions, Additional properties of 

Bessel functions 

Unit III :     System of First order Equations and Non linear Equations 

General remarks on systems, Linear systems, Homogeneous linear systems with 

constant coefficients, Nonlinear systems. Volterra`s prey- predator equations, 

Autonomous systems.  

Unit IV: The Existence and Uniqueness of Solutions 

The method of successive approximations, Picard`s theorem, Systems. The 

second order linear equation 

 



 

Text : George F. Simmons, Differential Equations with Applications and 

Historical Notes, Second Edition, Tata McGraw Hill Publishing Company 

Limited 
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Evaluation Pattern:  

 Internal Assessment: Midterm exam:   1 x 30 =   30 

    Quizzes, assignments, etc:   =   20 

   

                  50  

 End-semester Examination:     =   50  

             100     
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