Strategy for Integration by Partial Fractions: 
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 where f(x)/g(x) is a rational function
1. 
If deg(f(x)) < deg(g(x)), factor the denominator, g(x), into the product of linear factors and irreducible quadratic factors. Then set up f(x)/g(x) as the sum of the partial fractions with denominators in these linear and quadratic factors. For example, 
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  where deg(f(x)) < 6 
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 x6 – x2 = x2(x4 – 1) = x2(x2 – 1)( x2 + 1) = x2(x – 1)(x + 1)( x2 + 1)
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And solve for A, B, C, D, E and F (they are all real numbers)

2. 
If deg(f(x)) ( deg(g(x)), then divide f(x) by g(x) using long division (i.e., 
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). Say after long division, we find out f(x) = g(x)(q(x) + r(x), where q(x) is the quotient with degree ( 0 and r(x) is the remainder with degree < f(x). Notice that f(x) = g(x)(q(x) + r(x) ( 
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. Therefore, we you may need to decompose (i.e., “partial fractionalize”) r(x)/g(x). For example,
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3.
Shortcuts for the constants:
a.
If all the factors of g(x) are linear and distinct, then the constants A, B, C, … can be found using the shortcut: 

Example: 
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	A
	B
	C

	1. 
Find out the number that is “no good” for the denominator (i.e., the number that makes the denominator = 0):
	0
	–1
	1

	2.
Obtain g*(x) for each constant where g*(x) is g(x) omitting the (denominator) factor under the constant:
	(x + 1)(x – 1) = x2 – 1 
	x(x – 1) 
= x2 – x
	x(x + 1) 
= x2 + x

	3.
Plug the number (from the first row) into 
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	4.
Whatever you’ve obtained is the constant:
	A = –1
	B = –1/2 
	C = 3/2


b.
If all the factors of g(x) are linear but some of them are repeated, then the shortcut is only good for finding constants that are over the non-repeated factors and those that are over the highest power of the repeated factors. For example, 
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, the shortcut is good for A, C and F, but it’s not applicable for B, D and E. Notice that using the shortcut, you can obtain A = 1, C = –1/8 and F = 3/4.
c.
The shortcut is not applicable for any irreducible quadratic factors of g(x).










Note:


Since the final answer of most of these integrals involves the ln function and the tan–1 function, you will be better off by knowing the following: 


a) � EMBED Equation.DSMT4  ���	b) � EMBED Equation.DSMT4  ���   (b ( 0)


c) � EMBED Equation.DSMT4  ���(a ( 0)	d) � EMBED Equation.DSMT4  ���


e) � EMBED Equation.DSMT4  ���	f) � EMBED Equation.DSMT4  ���
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