Math 21B
Vogler
Recursion (Reduction) Formulas

Reduction (Recursion) formulas are used to write a difficult integral in simpler form
in successive steps. The following example illustrates this idea.

EXAMPLE of RECURSION:
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/sm”x dr = — + /Sln” 2z dx

n n

HOW TO USE IT:

.3
/sin4:c dr (Usen=4) = _i%_c_os_x—k%/sinzm de (Usen =2)
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DERIVE THE RECURSION:

/sin”a: dz = /sin"_2 z-sin’z dz

= /sin”~2 z-(1—cos®z) dr

= /sin"_2a: dr — /(sin"‘za: -cosx)cosz dr

(Let u=cosz and dv=sin""2z-cosz dr,
then du= —sinx dr and v = sin” ')
so.on—1 S ..n—1
2 sin" " “zx-cosx _ [sinz-sin" =z
= [sin" “zx dr— — dx
n-—1 n—1
sin" !z cosx 1
= /sin”_Q:): dr — 1 - /sin":r dx (Now the TWIST !)
n— n-—
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. Lo sin I-COSX 1 .
-~ /sm”m dr = /sm” 2z dr — -~ /sm”:v dx
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— 1+ sin"z dr = sin" %z dr —
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n sin" 'z - cosx
— sin"z dr = sin® %z dr —
n—1 n-—1
soon—1
. sin I CcoST n—1 Lo
— /sm”a: dr = — + /sm” 2z dz
n n

EXAMPLE: (Optional Practice) Derive each of the following recursions.

t n—1
L) /tan”z dy = =2 2 ——/tan”_?‘x dz

n-—1

—1 .
cos""tzx.sinx n-—1 _
2.) /cos":v dx = + /cos" 2z dr
n n

EXAMPLE: (Optional Practice) Use recursions to do the following integrals.

1.) /tan3$ dx

2.) /COSG.T dx



