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I get that you can have an polynomial with a left over as here and that it then is irreducible.
[bookmark: _GoBack]But is it possible to show a direct mathematical relation to a partial fraction expansion for why you need Ax+B in the numerator for this. For example this expansion:
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Where the irreducible factor is ?
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And do you have a proof for the last part he says there is a proof for here:
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http://mathforum.org/library/drmath/view/51687.html
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Partial fractions "undoes” the operation of adding racional functions
by finding a common dencminator. To decompose P(x)/Q(x), you first
make sure the rational function is "proper": B(x)/Q(x) is proper if
the degree of B(x) is strictly less than the degres of Q(x). If the
degree of B(x) is greater than or equal to the degree of Q(x), you
carry out long division
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getting a quotient of A(x) (2 polynomial) and 2 remainder R(x), whose
degree is (strictly) less than the degree of Q(x), so that

Bx) R(x)

and you apply partial fractions decomposition o R(x)/Q(x).

Wnen decomposing a proper fraction into partial fractions, you mist
allow enough proper fractions to occur in the decomposition. For

example,
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is a proper fraction, and you must allow for its occurrence. There is
no way to write





image3.png
2 1 AR BRGS0t B
G-DE2+1D2 - k-0 2+l @G2+D?





image4.png
1f this equation were true for all x, you could multiply by x°2+1
(which is never 0) and get x = A, which means that x can have only one
value, contradicting the claim that the equation is true for ALL x.

S0, if you don't allow for enough types of proper fractions in the
decomposition into partial fractions, you won't be able to decompose
the original rational function. However, you can prove that if you
do allow parcial fraction terms of the form
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then the decomposition is always possible.
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Houever, you can prove that if you
4o allow parcial fraction tems of the form
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chen the decomposition is alvays possible.




