
Integvationbyparts.cren.eu#
Let recx) and vcx) be differentiable function .

fucxsot-dx-ucxs.vcxs-fvcxsdudx.TV#
more concisely :

Judv=uv-fvdu÷



Integrafionbgpaets-edefin-E.in/egraf
b b

fax) day doc = ucx) - vacs - fvcx) adj dx .
a
~ a

2

Recall product rule :
-

#Cuca) - versed = uGdad¥ + VGdd÷
b

b

⇒ Sb dad ucxivcxddx-fucxsdfdx-fvcxsdzf.de .

a a a

b

⇒ fabric DI da = ucsd - vcx> I - Sabu dd÷dx
a

doc

f!# Lucas. Vero) doe



Example
Evaluate In := god x" e-

"da
,

n is a integer .

u Cx)= x
" v

'

Cx) = ER fx2e" doc
-x

n' ex) = n sen
-t

v Cx) = - e
D D

In = - acne-34 - f C- e-⇒ man
" dx

-

- co - o :& no..cn .. .. , ÷:t.-

- O - O

= nf%n-' e-" doe Ifi:b 'Ic
= n In . , ⇒ recursive relation !



Examplecontd.IO= Soo e-"doc = E- e-"]! = [ o - C -D] =L

II = 1- Io = 1 - 1 In -_ n In- i
Is = 2 . It = 2 - 1

Iz = 3- Iz = 3. 2.1 .

' ab = Fcb) - Fca)

In n ! ( mathematic indention)

try : f
"

zeros Ca) dx
.

*.Solve

o# = gas;n×) - {
"

2x sin'd"

re Cx) = XZ v
'

= cos Cx) o

re
'

= 2x v = sin Cx) =(@⇐Tsinza - O
-

Sino) - S
-



Tzigonometricintegra# ceos0 ,
since)

J Sinax cosbx doc

f tonax seebx doc .
92+5=1

Rewrite higher power of trig functions into lower power

trig identities . sum of angles .

Sinx + copx = 1 cosCatb) = Cosa cos b - Sina sin b

seek - ton2x = I sin Ca +b) = sin a cos b t cos a sin b .

double angle
cos 2x =

Cota - since

Sin 2x = 2 sink cos x -



Example . (Integrating even power of sin)
-

simplify sin4x f sink de
Cota- sink = cos2x =[2x - I. Iz sin2x +Ig .I,

sink)
⇒ I - cos2x = 2 sink 8

+c

⇒ sink = { ( I- cos2x)
2

So
,
since> = I

,
( I - cos 2x)

- ICI - 2 cos2x + cos
'
2x) goin -_ I Chink)

= Ly ( l - Zcoszx e- I (It cos
Ux))

= tu - I cos2x + f- + I cosUx
= I - { cos 2x + f- cortex . power of sin is even .

8



Example ( Integrating oddpower )
#

Solve fcoixdx so
,

= fosse cos4xdx fcossxdx

= fcosx Cl- sin2×5 doc
= sink - sink +size +c

let recx) = Sin " Note that power is
odd .

⇒ g¥= cosx dx→ de
Cosa

so
, we get a 4

" = f I - zu tu
du )

f CI - ujdu ) Sina

u -_ sink

23 us + c= [re -If + F)resined



Algorithm for integrating sinaxcosbx . if b is odd then there
#

exist a KEIN s -t 2kt = b
Thin To integrate fsinax cosbxdx .

oTfd÷÷Eb%;':÷.7÷:÷dT
fsindxcoskttxdx = fsinax (cos >x)k cosxdx

= fsinax (I-sink)
" cosxdx .

T.IE:3?3ds.::::EE:ondmauotre#fsin2k-'
Sc cogbxdx = f@in>x ) ksinx cosbx doc

= SCI- cos2x)" cosbx sinxdx .



A-lgoethmforintegratingsinaxco.si#Ccontd)

°Itaandg!7I?aszTmmesinax=ICI-as#
sine and cosine are derivatives ofeach other

tf fcoixsinxdx .

= Scolex sink sin x d x

= Seok ( I- Cola)
'

sin xdx

let u = core ⇒ DI = -sin x
da

= -Sri CI- re'Tdu



Integratingpoweroftongentaadsecant.pecall : d- ton x = Seeta ÷ seex = ton x seek .

dx

tan .. -- ( size)
S ton2x seek da

Seda = I - tense

f tank seek Seda doe u = tone dd÷ = seek .

S -ri (I- ri) du

power of sea is even



Exampleipoueroftonouds.ec#fton3xsee7xdx
.

Storia seise sein doc

=Stork seek tonxseex doe dq.cc seen) = seextonx .
f. (select1) seek Knx seenda seise- ten2x -

-I

re = seed .

d£= tame seen
⇒ da → die

= S cseixtl)
seek du

tone sax .

=fCukD rio du ,
power of ton

is odd



Algorithm for integrating tanaxseebx .
- Sseexdx Stonxdrx
Th To integrate ftanaxsecbxdx

o'fbiseren,holdontosee3eonduseseex=kton
on remaining seek

.

Storax see>kxdx = Stones (see' )
"'

seek doe

= f tanabe (Ittonax)
""
seekdx .

' Iont.ae?nawodyd.gahonlzdc.ontoseesetonxonduseton3c=to
J tank"Seeb, doc = fton

'" sects-'x seextonx doc

= SCI-seex)" see b-'x see tonxdx .

0 All other cases are challenging .



\

Example → g sink dx .

cosx

try : f tonxdx .

re - cosa

= S# see" kn" d"
-g tu du loose .

= She dnt
u = seek

- fog I cosset t

= loglul + clue seek - log a
= loglsecxl + C

= log ta

try : fseeoedx = log /seen + tonal + C



Exampleston "a doc
.

= f ton3cL see
>
x -1) doc .

= Stanke sake - ton's
doc

= friedn/a
, you,

- S (seek -1)doc

3
- ton x + X t

C

= Flu
.

-
tonne

=



Example Sadu = un - Svdu .

{seersx da . see2x - ten2x = I

= fseen seek DX
v
'

= see
>
Ki

n'La) = Seek
✓ ex) = ton

K '

du
z

=
tonx seen

⇒ f sed x da = seen tone
- f touxtonx seea

doc

= seen tense - f tense seen
dx .

= seea tonx - f(see3x - seex) dx .

= seen Lena - fsedx.dz + fseexdrx
⇒ fseesxdxe = I (seen tonxtloglseext tonal)


