
   

SYLLABUS 

Advanced Differential Equation-II                                      Course code: MAT508 

Credit:04 

 

Partial Differential Equations-I 

Formation and Solutions of PDE,  Complete Integral, General solution of Lagrange Equation, 
working rule (Example based), Surface and normal’s in three Dimensions, Curve in three 
dimensions intersection of two surfaces. Integral Surfaces passing through a given curve (The 
Cauchy Problem), Surface orthogonal to a given system of surfaces, Geometrical description of 

Lagrange’s equation 𝑃𝑝 + 𝑄𝑞 = 𝑅 and Lagrange’s auxiliary  equations 
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Geometrical interpretation of 𝑃𝑝 + 𝑄𝑞 = 𝑅, Linear Partial Differential Equations of order one 
with 𝑛  independent variables , Non-Linear Partial Differential Equations of  order one, 
Fundamentals: Classification and Canonical Forms of PDE, Monge’s Method 

 

Partial Differential Equations-II 

Derivation of Laplace and Poisson Equation, Dirichlet‘s Problem and Newmann Problem for a 

Rectangle, Interior and Exterior   Dirichlet‘s Problem for a circle, Interior Newmann problem for 

a circle, Solution of Laplace equation in Cylindrical and spherical coordinates, Examples. 

Formation and Solution of diffusion Equation. 

 

Partial Differential Equation-III 

Dirac-Delta function, Solution of Diffusion Equation in Cylindrical and Spherical Coordinates, 

Examples. Formation and Solution of One-Dimensional wave equation, Canonical Reduction, D’ 

Alembert‘s Solution, Two- Dimensional Wave Equation, Periodic Solution of One- Dimensional 

Wave Equation in Cylindrical and Spherical Coordinate Systems, Uniqueness of the Solution for 

the Wave Equation, Examples.  Green‘s function for Laplace equation, Methods of Images, 

Eigen Function Method, Green‘s Function for the Wave and Diffusion Equations. Laplace 

Transform method: Solution of Diffusion and Wave equation by Laplace Transform.  

 

 

 

 



   

Numerical Solutions of PDEs 

 Finite differences of Partial Differential Equations(PDEs), Applications to Integral Equations, 

Finite Element Method. 
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