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The extended partial fraction theorem can be found in most algebra books
asfollows:

“If g(x) is apolynomial of degree < n, over the samefield &, &, ...., 3,
then, over thisfield,
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provided that ay, &, ...., a, areunequal.”

The condition that &, &, ...., a, must be distinct limits the application of
the above theorem. The aim of this article is to extend it to the case that
repeated linear factors of f(x) are alowed.

First, welet :
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On differentiating both sides of (1) partialy (n — 1)th times with respect to
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Leaving aside any evaluation of the last termin (4), and applying Leibnitz’
theorem on the first term on the right hand side, we get :
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Putting A® tobether th partial derivative of A with respect to a, and
A = A/ then (5) becomes::
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From (6) we can see that the corresponding coefficients for the partial
fractions

1 ! i are respectively :
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So far, we have not got any partial fractions for other factors of p(x).
However, the evaluation is essentially similar for these factors.
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where A isthe substitution of x =asin h(X)(X - as)ns



Example
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And puttinga, = b = 2,
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From equation (8),
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