MA3010A (PDEs & Function Approximation) Coursework 


1. A general inner product (denoted here by the 
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symbol) is said to be defined on a real vector space V if, for any pair of vectors 
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By checking these conditions show that for the vector space of continuous functions defined on an interval
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, containing arbitrary 
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defines an inner product on 
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 for the weight function 
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2.
(a)
Use integration by parts to prove the following standard results:
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(b)
Find the inner product of the following pairs of functions
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Continued overleaf…

3.

Suppose 
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 is a set of linearly independent functions on 
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(a) Letting 
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, write the mathematical expression for 
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(b)
Let 
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 is some constant. Find a mathematical expression for 
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(c)
Let 
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 are constants. Find mathematical expressions for these constants if we require that 
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(d)
By continuing in this way the set of orthogonal functions 
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 is produced from the original set 
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. This method is called the Gram-Schmidt process (see URL http://mathworld.wolfram.com/Gram-SchmidtOrthonormalization.html for more information). 


Assuming that the set 
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