Consider the reduction formula J¥"¢" dr=x"'-m[x™"e" dr pq objective of the
problem is to use integration by parts to derive the given reduction formula.

If u and v are differentiable functions, then the formula for the integration by
parts 1s

Ju dv=uv=[v du

where @v equal the most complicated part of the integrand that can be readily
integrated.

Here, the possible choices for dv arc @ox" dv. " dx, x"¢" dr The most complicated of

these expressions that can be readily integrated is ¢ v, So, let dv=¢" drgo that
V= I{" oy

=¢' Integrate

Now, let #=x" s0 that
du=mx"" dv  Find the derivative
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Substituting these values in the integration by parts formula implies
I.\""e" drx=x"e" - Ie"nu‘ ik
= x"e’ -mI e'x" " de  Use the rule: I(_‘f (x)dx =c I S (x )dx
m X e =1 1 .
Thus, I.t e dre=x"e m_[.l ¢ dx |
Hence, the reduction formula is derived.
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_4
sec” “xtanx n m-2

!sec' xdr= Jlsn‘:-:""2 x

: : d
Consider the reduction formula m=1 m-1 " for m=1,

The objective of the problem is to use integration by parts to derive the given
reduction formula.

First, rewrite the given integral as
j sec” x dv = Iscc":.rsec] X dx
If 4 and v are differentiable functions, then the formula for the integration by
parts 18
j I dr=m-'+—Jv du
where 4v equal the most complicated part of the integrand that can be readily
integrated.
Here, the possible choices for dv are o sec™ xdx sec xdx and sec™*xsec’ x dx, The
most complicated of these expressions that can be readily integrated is sec’xdv,
So, let dv=sec’ x drgp that
pe Isf:f:z x dx

=tanx Integrate

Now, let #=sec™?*x g0 that
el = {1;;-1]51:::‘"" xsecxtanx dr  Find the derivative
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Substituting these values in the integration by parts formula implies
Iscc"’ x dx =sec™ xtan x -J.tan x(m=2)sec™ xsecxtan x dx

=sec”* xtanx —(m- Z)Ilan: xsec" *xdv  Simplify

Now, use the trigonometric identity, tan” x = sec’ x—1 and simplify further.

Jsec"" xdrx=sec™xtanx -(m=-2) (secz x- 1):~;+ea::""2 x dx

=sec™™ xtan x ~(m-2) '(scc'“ x—sec”? x) dx Simplify

=sec” xtan x —(m-2) [sec™x dx +(m - Z)JSCC"’_:I dx Simplify
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Consequently,

Isec"‘.t dx+(m- Z)Jscc”.\' dv=sec”? xtanx - (m- Z)Iscc”.r dx +(m - 2)Isec”'=.\' dx
(m-2+ i)jsec"x dx =sec™ ™ xtanx +(m- Z)Isec”'z.t dx
(m-1) I sec”x dx =sec™ xtanx +(m- 2)_[5(::""2.1' dx  Simplify

Finally, dividing both sides by m-1 implies

-F
sec” “ xtanx

m-2 3
Jsec‘".\' dx = + jscc" *x dx
m-1 m-—
bl
sec”" “xtanx m-2 :
fscc"x dx = + Iscc"' ’x dv
Thus, m-1 m-1

Hence, the reduction formula 1s derived.
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Consider the integral J¥e dr The objective of the problem is to find the value

of the integral using the reduction formula [¥7¢ de=x"¢ =m[x™"e" dr.
To find the value of the given integral, substitute 5 for m in the reduction

ﬂJI‘mulﬂ _["'-Mﬂk dx = x"¢" - mj !
j.‘l'ﬁf.” dv = x'e" - SJ' s

¢ 4 and simplify further.

= x'e" - SJ x'e" d¢  Simplify

Now, to find J¥'“ #_apply the reduction formula X7 dr=x"¢"-m[x""e" dr \ 1)
: » Apply

m=4_This gives

J,r*r." dx = x'e" —4[,1“"1"' oy

=x'e" - 4j_r-‘e‘ dx  Simplify
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3 : . . et dy=x"e" = e i
To find J_re“ d}.: again use the reduciion lormula _[-‘ e de=x"¢e mj:t e" dr with m=3._
This gives
J.t’c' dv=x'e" -3I.\""t-’r dx

=xe —3'[.1':.{" dv  Simplify

- e ¥ . . "o - ¥ =] e .

) dEAlr u UCTION Tox d W S
To find [xe % again use the reduction formul [xe dv=x7e =m[xle dv i s
This gives
J.T:L" dy = x%¢" - 2_[::”::" dlx

=x'e" - 2_[:{.?: dx  Simplify
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Finally, to find [* ¢ again use the reduction formula

m o _ T -l T . . .
I,r e dv=x"e mjx e’ dx with m=1. This gives
I.re‘ dx = xe' - lI.r"'e" dx
=xe'—_[c‘ de  Simplify

=xe"-¢"+¢,  Find the integral

Conscquently,
I.\'je' de = x'e' - 5_[ et dy

- 5[_‘_4[,. L, 4(_1_3{,. L 3(_,;10' s 2(.\'{" ~e' +¢, )])]

=e'(x* -5x* +20x* - 60x* +120x-120)+C  Simplify

where €=120a_{s a constant.

_|' et dr=|e* (_r’ ~5x" +20x" —60x* +120x - |zn] L

Hence,
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