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8.3: Integration of Rational Functions by Partial Functions: 

Sometimes we need to reverse the rational function to smaller partial fractions to find the 

integral. 

If we have the rational function  
𝑓(𝑥)

𝑔(𝑥)
 .   We can write the function 

𝑓(𝑥)

 𝑔(𝑥)
  as a sum of partial 

fraction if : 

1)  The degree of  f(x) is less than the degree of  g(x) . If it is not use the long division. 

2)  we must know the factors of g(x). 

We study four cases: 

Case 1: Distinct linear factors of g(x): 

𝒇(𝒙)

𝒈(𝒙)
=

𝑨

𝒂𝟏𝒙 + 𝒃𝟏
+

𝑩

𝒂𝟐𝒙 + 𝒃𝟐
+

𝑪

𝒂𝟑𝒙 + 𝒃𝟑
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Case 2: Repeated linear factors of g(x): 

𝒇(𝒙)

𝒈(𝒙)
=

𝑨

𝒂𝒙 + 𝒃
+

𝑩

 𝒂𝒙 + 𝒃 𝟐
+

𝑪

 𝒂𝒙 + 𝒃 𝟑
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Case 3: Distinct irreducible quadratic factors of g(x): 

𝒇(𝒙)

𝒈(𝒙)
=

𝑨𝒙 + 𝑩

𝒂𝟏𝒙
𝟐 + 𝒃𝟏𝒙 + 𝒄𝟏

+
𝑪𝒙 + 𝑫

𝒂𝟐𝒙
𝟐 + 𝒃𝟐𝒙 + 𝒄𝟐

+
𝑬𝒙 + 𝑭

𝒂𝟑𝒙
𝟐 + 𝒃𝟑𝒙 + 𝒄𝟑
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Case 3: Repeated irreducible quadratic factors of g(x): 

𝒇(𝒙)

𝒈(𝒙)
=

𝑨𝒙 + 𝑩

𝒂𝒙𝟐 + 𝒃𝒙 + 𝒄
+

𝑪𝒙 + 𝑫

 𝒂𝒙𝟐 + 𝒃𝒙 + 𝒄 𝟐
+

𝑬𝒙 + 𝑭

𝒂𝒙𝟐 + 𝒃𝒙 + 𝒄𝟑
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Exercises 8.3 : 
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