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Indefinite Integration
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Note


Primitive function is not unique.
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Theorem
Two function 
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Theorem
(a)
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Example
Prove 
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proof
Let 
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Method of substitution
Theorem
( Change of Variable )

If 
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Proof
Let 
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Example
Prove
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proof

sub

[image: image60.wmf] 

θ

tan

a

x

=



[image: image61.wmf]Þ




[image: image62.wmf]θ

d

θ

sec

a

dx

2

=






[image: image63.wmf]\



 EMBED Equation.3  [image: image64.wmf]ò

+

dx

a

x

1

2

2


=

[image: image65.wmf]θ

d

θ

sec

a

θ

 

sec

a

1

2

ò









=

[image: image66.wmf]θ

d

θ

  

sec

ò















=

[image: image67.wmf]c

 

θ

tan

 

θ

sec

ln

+

+




(
[image: image68.wmf]c

θ

 

tan

θ

 

sec

ln

θ

d

θ

 

sec

+

+

=

ò

)







=

[image: image69.wmf]c

a

x

a

x

ln

2

2

+

+

+


Remark

By using substitution, the following two formulae can be derived easily.




(I)
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The following examples illustrate the use of the above results.

Example
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Integration by Parts

*Theorem
( Integration by Parts )
If 
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We integrate both sides with respect to 
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Exercise
(a)
Show that 
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Special Integration

We resolve the rational function 
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Solution

By decomposing into partial fractions, 
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Integration of 
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Solution
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Integration of 
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In solving such problems, we use the substitution 
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Integration of Trigonometric Function

Integration of 
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Reduction Formula

Certain integrals involving powers of the variable or powers of functions of the variable can be related to integrals of the same form but containing reduced powers and such relations are called reduction formulas (遞推公式或歸約公式). Successive use of such formulas will often allow a given integral to be expressed in terms of a much simpler one.
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