
Today's Topic : Integration byParts .

•The FTC tells us that differentiation and
integration are inverse to each other .

•

every differentiation rule must have a
integration rule that reverses the process .

chain rule <⇒ substitution

productrule <⇒ integration by parts .

Recall : Product rule

☒ fix)g(xD = f(x)gKx) + fix)g(x)

Integrate both sides :

fcxlglx) = fflxlg' (x)dxtff'lx)g(x) dx
Rearranging :

fflxlgtxdx-flxglx-ffkxg.CH dx
Let u=f(x) , v= glx) .

Then dv = gkxl.dk , and die = f'(x)du .



|fudv=uv-fvd
Example:Findfxsinxdx.-
• Step 1 : choose your u and dv .

Let : u= ✗
,
dv = Jinx dx

Then : due dx v= f Jinx dx = -COSX .

• Step2 : Apply formula

fxsinxdx-uv-fvdu.lt
Snow = . - ✗cosx - f - cosxdx

= - ✗cosx + fcosxdx
= - ✗cosx + sinx + C.

Main difficulty : choosing the right u and dv .

Aim : to make the fvdle to be simpler than
we started with .

e. g if we let u= scnx ,
dv = xdx

due = cosxdx ✓ =
.# .



fxsinxdx

and
uv - f vdu = sinx - f x£ cos× dx

Worse than before !

• if this happens , goback
to beginning and try a

different choice .

Example : Find flnxdx .
= flnx . I dx

Step 1 : u= lnx dv = 1 . dx

die = f- dx v = ✗

Step 2 : f lnxdx = uv - f vdu
= Knx) x - f ✗ • f- DX
= ✗ lnx - f 1 dx
= ✗lnx - ✗ + C



Example (morethan once) : Find fttetdt .

Step 1 : u= th du = et dit
du= 2T It v = et

.

Step 2 : feet dt = uv - f u die
= that - of tetdt

Integral still complicated . . .

Step 3 : u = t du = et dt
die = It v = et

ftetdt = test - f et dt
= tet - et + C

Step 4 :ft¥dt= that - 2 [tet - et] + C
=
that - Ztet + Zet + C .



Example : Find feisinxdx .

Step 1 : u= et du = sinxdx
die = e×dx v = -cosx

Step 2 :/eiscnxdx = - eicosx + f. eicosxdx

Step 3 : u= et du = cosx dx

die: eidx ✓ = sinx
a • •

fetoosxdx-etsinx-fetsinxdx.fets.im/dx---etcosx+etsin-- fésinxdx .
add + feisinxdx to both sides .

Zfeisinxdx = - etcosxi-ets.mx

fetsinxdx = - etaosxteisinxt.co
2


