Partial Fractions Decomposition

Partial fractions

&

Partial fraction decomposition is a technique used to break down complex rational expressions into
simpler fractions that are easier to integrate or differentiate. This method is particularly useful in
calculus, especially when dealing with integral calculus.

Steps for Partial Fraction Decomposition:

1. Factor the Denominator:
Ensure that the denominator of the rational function is factored completely. For example, if you

have %, make sure Q(z) is factored into linear and/or irreducible quadratic factors.

2. Set Up Partial Fractions:
Write the expression as a sum of fractions with unknown coefficients. The form depends on the
factors of the denominator:
o For linear factors: (z—fa)

o For repeated linear factors: (z—fa) + ﬁ +oeee (xiva)k

_ i . . _Az+B
o Forirreducible quadratic factors: @ +ba+o)

o For repeated irreducible quadratic factors: (

Az+B Cz+D .. Mzx+N
ﬁ+m+@'+(ﬁ+m+@2+ '+(ﬁ+m+@k

3. Equate and Solve for Coefficients:
Multiply both sides by the common denominator to clear the fractions. Then, equate the
coefficients of corresponding powers of x on both sides of the equation to form a system of
linear equations. Solve this system to find the values of the unknown coefficients.

4. Write the Decomposed Form:
Substitute the values of the coefficients back into the partial fractions.

Example Problem:

2243
Decompose C=SNEE

1. Factor the Denominator:
The denominator is already factored as (z — 1)(z + 2).

2. Set Up Partial Fractions:
2z + 3 A B

@-1)@+2) z-1 z+2

3. Multiply and Equate:
Multiply both sides by (x — 1)(z + 2):
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20 +3=A(x+2)+ B(z - 1)

Expand and equate coefficients:
20 +3=Az+2A+ Bz — B

Group like terms:
2 +3=(A+ B)z + (2A — B)

Equate coefficients:

A+ B =2
2A—-B =3
4. Solve the System:
FromA+ B =2,wegetB=2— A.
Substitute B in the second equation:
24— (2— A) =3
2A-24+A=3
3A=5
93
"~ 3
Then,B:2—§:g—g:%.
5. Write the Decomposed Form:
2z +3 _ 2 n 3
-1 z+4+2
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