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MA101 Calculus - Outline Notes: Reduction Formulae for Integration 

This is discussed in Adams on pages 349-351. An example will illustrate the idea.

Example 1

Find a reduction formula for 
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Notice the notation 
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 The n refers to the fact that the integral contains the parameter n, so that if it could be evaluated the answer would contain n. A simpler example of this notation is 
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 where the answer clearly depends on n. 

Integrating by parts gives
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the square bracket term gives zero, and the integral in similar to the one we started with, but with n replaced by 
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 We therefore conclude that 
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This is a reduction formula, which enables us to reduce the value of n, in this case by 2 at each step. Applying it to find 
[image: image7.wmf]ò

dx

x

x

sin

6

 gives


[image: image8.wmf](

)

(

)

.

1

2

360

30

3

4

30

5

6

0

2

4

6

2

4

6

4

6

6

I

I

I

I

´

-

p

+

p

-

p

=

´

-

p

-

p

=

´

-

p

=


Now 
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If we start with an odd value of n we end up with the integral  
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 This can be integrated by parts, and its value is 
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Example 6 on page 350-1 of Adams gives another example where the reduction formula reduces n by two at each step, and illustrates it arithmetically as we have done above.
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