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A reduction formula for / sin®” z dx
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For notation, set A,, = / sin®" z dx . Then:
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A, = / sin®z do = / sin®" 2 gsinx dz = / sin®" "2 (1 — cos® z) dx
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= / sin?" 2z dx — / sin??2gcos’xdr = A, — / sin®" "2z cos® z dx
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= A, - / (sin®*" 3 z cos z)(sin z cos x) dx
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Now, make a u-substitution:
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v = —sin“x
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u=sin*""Pzcosxr ,s0 du=(2n—3)sin®"*xcos?z —sin® "z dr ;
dv =sinzcosx , so
Then:
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0
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So: nA, = n2 A1 , SO
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sin?” x dx = sin®" 2z dx
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So, since Ay = / sin z dx = / 1de =27,
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And we could of course keep going, but you get the idea.....

The integrals from 0 to m are half of these values, and of course

27 ™
/ sin?" ¢ dx = / sin®” 'z dz =0
0 0
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And, finally, since cosz is really just sinx shifted by — (to the left), and we are integrating over an

entire period of sinx , the integrals for the powers of cosx are exactly the same!



