8.4: Integration Of Rational Functions By Partial Fractions

EXAMPLE 1. Fuvaluate the following integrals:
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We will use so called Partial Fraction Decomposition
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Partial Fraction Decomposition Process

P(x)
Q(z)

Rational function: f(z) =

, where P(z) and Q(z) are polynomials.

Step 0. deg P(x) < degQ(x).

Important to remember: Partial fractions can only be done if the degree of the numerator is

strictly less than the degree of denominator. (Otherwise, you must first dolong division.)

Step 1. Factor the denominator as much as possible.

Step 2. For each linear factor in the denominator use the following table:

Factor in denominator | Term in partial fraction decomposition
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For each irreducible quadratic factor in the denominator use the following table:
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EXAMPLE 3. Evaluate I = / L
r< —

2= d?ﬁ (73’-(—\) = o\ea CX‘L"DA:L

© ™
,‘ LZ X’L"l _ x":_)(_"f‘)b ‘\'l
- (e T B S
- ’\'L_x X‘L"X x+)
eSS = =
£+l |4 =1+ ’:L‘
7('1-_7( - )('L_x X")L
ol S X+t| - gl‘ﬂ
r- - 4 dx =R+ | —— Jdv
S L -X | oL =2 1 —xd )
I
Uge PED do evaluate L
1 -
| = deg (x10) < deg (x -x) =%
¢l xtl__p B AGTBX
o-x A() T & x| xO)

X t| = A=) tBX

%=l = @ = b
o o 1=-8 A [A=1]






2
EXAMPLE 4. Evaluate I = / ’ dzx
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EXAMPLE 5. Integrate I — fr s B P
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EXAMPLE 6. Write out the form of the partial fraction decomposition of the following function:
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Note: /It would be extremely tedious to work out by hand the
numerical values of the coefficients. Mapple command
convert(f,partfrac,x) can find them.
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