Reduction Method of Integration
Used to find

[ (f ey

where n is large



Establish a reduction formula forjcos” xdx

e let [ = jcos" xdx = _[cos”‘1 X Cos' xdx

dv

* Use by parts: v=cos" ' x=-—=—(n—-1)cos"” xsin x
dx
du .
— =COSX=>u=sInx
dx

* SO,

. —1 ) . .
[ =sinxcos” x—j—(n—l)cos” X SIn x sin xdx



Establish a reduction formula forjcos” xdx

I =sinxcos" x+(n- l)j cos" ™ xsin® xdx
=sinxcos" x+(n-1) I cos" > x(1—cos” x)dx
=sinxcos"” x+(n— l)j cos” > xdx — (n— l)j cos” xdx

=sinxcos" x+(n-10I _,—(n-1)I



Establish a reduction formula forjcos” xdx
So,
I +(n-1)I =sinxcos" x+(n-11I_,
nl =sinxcos"" x+(n-1)I __,

Hence.,

] =—sinxcos””

n | 1x+(n_1)[,,,_2
n I{/



Use a reduction formula to find jcosS xdx

Now,

1 . _ —1
I :—smxcos’”x+(n )In_2

7
]/ ]/

So,

1. 5-
[, = —sIn x cos

d S

1 . 4
I, =—sinxcos" x+—1,
5 S

lx+(5_1)]

5-2




Use a reduction formula to find jcoss xdx

1 . 4

I =§smxcos4 x+§]3
1 . 411 2

[, =—sinxcos’ x+—| =sinxcos’ x+=1,
5 5|3 3

I _Lsinxcos* x+ 2 lsinxcoszwrgjcoslxabc
5 5|3 3 )
I 411 . 2 .

I, =—sinxcos x+—| =sinxcos’ x+=sinx [+ C
5 53 30




Establish a reduction formula for jsin” xdx

* The same method can be applied to:

. A | - 1
[ = jsm” xdx = Jsm” xsin xdx

* Hence,

-1 ] .
I = (7 )In_2 ——cosxsin"™ x

n n



Establish a reduction formula forjtan” xdx

*let [ = jtan” xdx = jtan2 x tan""* xdx

* Using tan® x =sec” x—1

I = J (sec’ x—1)tan""> xdx

= j sec” xtan" % xdx — j tan” " xdx

Since
1

= tan"'x—1 s
n—1

j sec? xtan” xdx = tan”" x

n+l




Establish a reduction formula for _[x”exdx

* Let /, :Jx”exdx

dv

* Use by parts: = x" = 22— !
dx
du | .
— =€ D u=e
dx
* SO,

—1
]n =x"e" _jnxn e’ dx

4
[, =x"¢e —nJ.x" e’ dx



Establish a reduction formula for _[x”exdx

* Hence, .
I =x"e —nl |,



Using a reduction formula find jx“exdx

* Using: [ =x"e" —nl

I, =x"e"—4I,

I, =x"¢" -4

I, — x*e* — 4

I, =x"e* -4

I, =x"¢" -4

3

xex—3]2]

3 2

x'e” —3|x ex—2]1]]

-3x -2x - X

x'e" —3|x"e —2xe” —1,

3 2 0
xe” —3|x ex—2xex—J.x e dx




Using a reduction formula find Ix“exdx

* Hence,

I, =x"" —4[x3ex —3[xzex — Z[xex —e' ||[+C




