
Integrationbypaets
Product rule in reverse .

Let ucx) and vGD be differentiable functions .

Then d.fm#.vcxs)=ucx3d-i-vcxsdFa
Example : u Cx) - X ,

V Cx) = ex

d x ex t tiefew.vn) =

ga q q or

a die) d- Gd
doc de



Product rule in reverse
-

¥(nc⇒.vcxs)=uc⇒Ei-vcx#a
so
, u ex) de = dadu exo - read - v Gd dat

doc

or fucxsda.TV doc = fdzfucxs.vexD doc - fu day doc .

fucxsot-dx-ucxs.vcxs-fvcxsdudx.TV#



Integrationbypaets.fucxsd-dx-ucxs.vcxs-fvcxsdudx.TV#
Let's write this more compactly .

' c⇒=dV

using substitution; replace de da → du
V

d-x
da dx→ did

replace DI doe → du vend
da

so
,

gudv=uv-fvdu€



Example
face"dx

Indu = uv - fu du ⇐ Sucks DI da =
doe

v
'
c) = ex

ucasvcx) - fvcxsdiedsedoc
hit ucsc) = a

aicx) = I
V# e
"

face"dx= x. e
"
- Je" doc

= x ex - ( ex + c)
= a ex - et + C



Exampkt Contd)

face"doc .

Try : re -- ex v
'
-_ x

re
'
= ex V = SI

Z

so
, fxexdx = IIe" - fgz2Idx

Challenging to integrate .



Remaeki

Integration by part is useful
or eliminate factors of x from integrand : see

"
.

o
eliminate a log x from an integrand : da

,
log

o
eliminate inverse trig functions : £ are toned =

,!⇒ .

Sudo = new - Su du
-



Example
geog doc . = log God - se - K + C

fan log Cx) doc ,

n =0, 1,2, . . .

och
v
'
= IN -

next log Ca) nil P htt
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rice) = I Tt Mx
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.
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Example 3
- fare tan Cx) dx .
Uca) = arc ton Cx) v

'
Cx) = I

re
' = I vCx) = x

text

faretoncx) doc = x.
areton Cx)

- J,?÷z doc
.

let wax) = It
x2

LIE = 2x
→
dx → 2¥ do

I ad. -- If Idol
. . "
:{ hothouse

"

=tzbgdt.tk/)-cfarctanGe3dx=xarctonGD-IzlogLltx2f



So
, fareton ca) = scareton ex) -flog l Ital 1-c

Z



Examples
feetdt .

UCE)= th v
'
CE) = et

U'¥ 2E
VAI et

ft etat = E. et
- Set at dt .

= Eet - z ft Edt

• A)= t
Ict) =et

w
' CH = I 2-Ct) = et

Stet dt = te - f et dt = te - et te

SEetdt-ttet-2ftet-et-D.Eet-2tE.ae




