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R(x)
Q(z)

Decomposition of into Partial Fractions:

R(x)

Q(x)

into the numerator by using long-division of polynomials to obtain

1. Divide if Improper: If is an improper fraction (deg (R) > deg (@)), divide the denominator

where deg r < deg Q.

R(x)
Q(z)

Case 1. The denominator Q(X) is a product of distinct linear factors:
Suppose Q(z) factors into

2. Factor Denominator: Completely factor the denominator of into irreducible factors.

Q(z) = (a1z + b1)(agx + ba)(azx + b3) - - - -(arx + by) (No factor is repeated).

Then

Ra) A Ay Ay A
Q(z) (mx+0b1) (agw+be)  (asz +b3) (agz + b))
Example: L A B

e+ 1)Ba—1) 2041 3r-1

Case 2. Q(z) is a product of linear factors, some of which are repeated:
Suppose Q(x) factors into

Q(z) = (az + )"

Then R(@) 4 y P |
== 2 3 M
Q(z)  (az +b) * (az + b)? * (az + b)3 + +(a$+b)k'
Exam le'i—é-kﬁ-k ¢ + D + B
ple: 223z —13  z 22 (Bz—-1) (Bz-1)2 (Bz-1)3



Case 3. Q(z) contains irreducible quadratic factors, none of which is repeated:
Suppose Q(z) factors into

Q(z) =ax® + bz +c

Then
R(x)  Ax+B
Q(z) ax?+br+C
1 Ar+B Cx*+Dz+E
Example: =
(2 4+3)(2x3—-1) 2243 3 —1

Case 4. Q(z) contains a repeated irreducible quadratic factor:
Suppose Q(x) factors into

Q(x) = (az® + bz + ¢)*

Then
R(x) B Ajx+ By Aox + Bo Asx + Bsg N Apx + By,
Q(r) ax?+br+c  (ax?+br+c)?  (ax?+bx +c)? (ax? + bz + c)F
1 Ax+ B Cx+D Ex+F Gz +H
Example: =

(@2 4+z+1)(224+1)3 Ziorl ! 2l +(932+1)2+(x2+1)3



