Reduction Formula

Reduction (or recurrence) formulae can be used when the
integrand 1s raised to a power.

Integration by parts often used to find the formula.
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Integration by parts 1s the commonest way of getting reduction

formulae, but 1t 1s not the only method.
Some just involve the use of a trig identity.
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OR

Reduction formulae involving trig often reduces by 2. If you do
not have to use parts you could try 7 +7
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Sometimes integration by parts 1s not enough by itself.

Some 1nvolve the use of parts along with algebraic manipulation
or use of a trig identity.

(iii) Given that ], = j (1 +x° )n dx, find a reduction formula

connecting /, with / S\
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e.g. (iv) (1987)
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cos” xdx
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where 7 1s an integer and n > 2, hence evaluate j
0

cos” xdx, prove that I = (n—l)] -
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(v) (2004 Question 8b)

Let/ = jftan” xdx and letJ = (—1)” [, forn=0,1,2,...

1
a) Show that [ +/ , =——
n+1
[ +1 = OZ tan” a’er_“OZ tan""* dx
= .Ztan” x(l + tan’ x)dx
.oﬂ u=tanx
= OZ tan” xsec” xdx du = sec’xdx
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b) Deduce thatJ —J = (1) forn=>1
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(using part a) let n = 2n — 2)
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du

d) Use the substitution u = tan x to show that / = j

01 +y°
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1 du du
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e) Deduce that 0< 7, S—l and conclude that J, - 0 asn — oo
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1+ u

oI, = = —du>0, forall u >0
014+u



]n+[n+2_
n—+1
1
I = —
n ]’l+1 n+2
1
s < ,asl , =0
n+1
0/ SL
" n+l
limLzO
n—op + 1
slim/ =0

n—0

limJ = lim(—l)n I,

n—a0 n—»a0

=0

Exercise 2G; 2, 5, 6,

7,8,9,10,12, 14, 17
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