Partial Differential Equations

(PDE’s)
Functions of few variables and partial differentiation;

Change of variables in partial differentiations.

Examples of linear partial differential equations: diffusion equation and wave equation

Initial and boundary conditions for PDE’s.

Methods to solve the wave equation: 

d’Alembert’s method and

method of separation of variables. 

Standing wave solutions of the wave equation and vibrational resonance in a rod.

Literature: 

All you wanted to know about Mathematics, 

but were afraid to ask, L.Lyons - V.2; Chs. 14 (+elements of 11)

Other reading:
Mathematical Methods for Science Students, G.Stephenson – Chs.19,24
Mathematical Methods in Physical Sciences, M.L.Boas 
Function of one variable:
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Function of two independent variables
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   derivatives
For practical use: 
differentiate with respect to one variable while 

keeping the other as a constant parameter.

Notations:
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To keep in mind:

_______________________________________________________________
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Example 1:
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Example 2:
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Example 3: for any function f(u), partial derivatives of x(l,t)=f(al+bt) 
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Higher-order partial derivatives
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Two variables:
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higher-order 

corrections

For all smooth functions of two independent variables,
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Example:
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Partial differential equation (PDE):
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Order of PDE is determined by the order of the highest derivative encountered in it.

To solve partial differential equation, one has to find 

all functions x(l,t) which obey relations between 

partial derivatives set by this PDE.

This would leave us with a general solution of PDE. 

PDE may be complemented with additional conditions for function x(l,t) and their derivatives set at the edges of the region of plane of variables [l,t] where function x(l,t) is to be studied.  This would specify a particular solution of the same PDE.

When solving PDE's, one uses properties 

of partial derivatives of particular functions and, sometimes, large classes of functions.

Example A:




PDE:
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where  g(l) can be 


any function dependent 


on the variable l alone

_______________________________________________________________
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Example B:  Each of two functions,  g(l)  and f (t)  is determined as a function of only one variable, and
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Conclusion: Any function of that type, x(l,t)=g(l)+f(t) is a solution of the following PDE,

 _______________________________________________
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Example C:  Separated variables,  
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Example:
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Conclusion:




    satisfies the following relation, 

[image: image68.wmf]t

t

l

x

l

l

=

×

¶

=

¶

)

(

which is an example of a partial differential equation

(This one is the one-dimensional diffusion equation)



Home reading
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Example:
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Use the next example to get acquainted with various notations you may encounter in Physics and Maths textbooks:
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Example:
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