Reduction Formula

Reduction (or recurrence) formulae expresses a given integral as
the sum of a function and a known integral.

Integration by parts often used to find the formula.

e.g. (1) (1987)
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0



cos" xdx

u=cos"*x V =sin X
n-1 — .
| cos™™ xcos xdx du =—(n—1)cos"* xsin xdx dv = cos xdx
0

_ T
cos™™ xsin x[2 +(n—1)[ cos"? xsin? xdx

T

2
— {cosnl %sin % —cos" ™ 0sin 0} +(n —1)j cos"? x(1-cos? x )dx
0

cos" xdx

>
(n— 1“' cos"* xdx —(n-1)
0

:( O, —(n=1)I,

(n=1)I,.,

_nljI
n




1
= 8(sin z—sin O)
15 2

8

15



(ii) Given that I, = [ cot" xdx, find I
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(111) (2004 Question 8b)
Let | :joztan” xdx and let J, =(-1)"I,, forn=0,1,2,...
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a) Showthatl +1 ,=——
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d) Use the substitution u = tan x to show that I, :j —~du
i 01+u

= [4tan"
. j tan" xcx u=tanx= x=tan"u
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e) Deducethat 0< | < Ll and conclude thatJ, >0 asn— oo
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=20, forallu>0
1+u

—du>0 forallu>0
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Exercise 2D; 1, 2, 3, 6, 8,
9,10, 12, 14
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