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CORE COURSE VIII 
 

PARTIAL DIFFERENTIAL EQUATIONS 
 

Objectives 
 

1. To give an in-depth knowledge of solving partial differential equations and 
apply them in scientific and engineering problems.  

2. To study the other aspects of PDE  
 

UNIT I  
 

Partial differential equations- origins of first order Partial differential equations- 
Cauchy’s problem for first order equations- Linear equations of the first order- Integral 
surfaces Passing through a Given curve- surfaces Orthogonal to a given system of 
surfaces -Non linear Partial differential equations of the first order. 
 

UNIT II 
 

Cauchy’s method of characteristics- compatible systems of first order equations- 
Charpits method- Special types of first order equations- Solutions satisfying given 
conditions- Jacobi’s method. 
 

UNIT III 
 

Partial differential equations of the second order : The origin of second order equations 
–second order equations in Physics – Higher order equations in Physics - Linear partial 
differential equations with constant co-efficient- Equations with variable coefficients-
Characteristic curves of second order equations 
 

UNIT IV 
 

Characteristics of equations in three variables- The solution of Linear Hyperbolic 
equations-Separation of variables. The method of Integral Transforms – Non Linear 
equations of the second order. 
 

Unit V 
 

Laplace equation : Elementary solutions of Laplace’s equations-Families of 
equipotential Surfaces- Boundary value problems-Separation of variables –Problems 
with Axial Symmetry. 
 

TEXT BOOK 
 

Ian N. Sneddon,Elements of Partial differential equations, Dover Publication –INC, 
New York, 2006. 
UNIT I Chapter II Sections 1 to 7 
UNIT II Chapter II Sections 8 to 13 
UNIT III Chapter III Sections 1 to 6 
UNIT IV Chapter III Sections 7 to 11 
UNIT V Chapter IV Sections 2 to 6 
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