







































































Math1510C Week8 Procedure Given proper Pqcx
Partialfractions 1Useful for integration Factorizeguninto a productof linearand
Goal Express a properrational function

as a sum of simplerones
irreducible quadratic factors

Rmk Pg is proper if degpadegg Write downgeneralterms

9 1 2
2

Factorofgin Terms in partial fractions
axtb A

X't20 11 ax 1b
114 35 XII 15 3 A As Antax lb t

48414 9 x 17 5 axtbfaxtb.pt Tax b k

1 4 111 2 Rtx11 X 2 Ax113ax4bxtc
in a Rtb XtcRmkRHSiseasierforintegration irreducible

Recall t AXtB AitBa
p

Akit Bk
ax4bxtc isirreducible cannot be a btc ax4bact ax'tbanc t t fax'tbuy

4 5 4acso
furtherfactorized

X 1 1 111 1 is reducible 4 4
Determine the unknowncoefficients Ai B in

X't X 110 is irreducible 4 39 step bysubstitution or comparingcoefficients










































































eg 9 13 eg X 120 11
X't X 12 1 Tx 3 alreadyfactorized

x 1 12 41411 3 Sol General term
General terms Lef X 120 111
let 9 13 A B Ati 4x 3 x't t

if 3
4 12 X 14 X 3

X 120 111 41 1111 3 1131 371 1 119 13 AK 314131 4
we determine coefficientsbysubstitutionthistimeATB x 11 3A1413
put 3 go 16C c 5Comparing coefficients

A 113 9 Put K l 8 413 13 2

3A1413 13 Put k O 11 3A 313 1C 3A I
3x t 713 14 713 2 A 4
Put 13 2 into A 7 x'tuxt ft t pat 39 13 7 2 41114 3
X4x 12 x 14 X 3










































































eg 48414 9 eg x 13 2 X 11

84 1111 2 x5t 2 3 1

4 3 irreducible Sol X5t2x4x Xcx 12 411 11 415

Sol General terms Let I Ay BHC DHE
841 1 415

48414 9 Ax113 c
t

1 4 1111 2 Rtx 11 X 2 Bysubstitution comparingcoefficients 1 Solvingeqn
4 414 9 4 1311 2 14 4 1 It ftp B C O

Substitutionslegx 2,0 1 give Rmk If Pgf is improper degp degg
Solve3 equations 711 1,13 7 C 5 we should do longdivisionfirst

eg 2 3 2 111 2 1 t Iti4 414 9 X 17 5 X I p f1 4 1111 2 x'txt l x 2
Longdivision Partialfractions
2 3 42 1112 1 1 2X










































































Indefinite Integral eg Verifythat f dx ln1xl 1C
Defn For fix defined on an interval Sol Needtoshow lnlxlt c f
far DX Indefiniteintegral of fix For Eco as

Anti derivative of fix lnlxltcY flnx C.lt f

gk Jfk dx gig fix
For El co o

w t lnlxltC HnlHt C fl 1
Integrationsign Integrand x isintegrationvariable

f isthederivativeotg g is anantiderivativeoff
lxtdx

lnlxltc.esx'I 2x 3 2x Compare

Q Findall f x suchthat
i Both and x43 are antiderivativesof 2x fq L yXIndeed 44C 2x foranyconstantC on Rl o
f2xdx X C where C is a constant notoninterral

Ans

I fix dx isonlydefinedupto anadditiveconstant f
thx 14 for x o Eff

integrationconstant Int x 1C for no










































































Somebasic integrals la b K are constants where is arccosx

latentlogindX affixdxtb gcxsdx
Recall arccosx s 1
Q I arccosxtcfkdx kXtc

or arcsinxtc
xkdx ft Xk 1C for Kt 1 A Bothare correct

f dX lnlx1 t C arccosx arcs.nx Iz
differed

bya
contstant

arccosx

p e

e dx e't C adx a c
lira arcsinx

JcosXdx sin Xtc sinxdx cos Xtc

seixdx tan Xtc csdxdx cotxtc ftp.dx arcsinxtc

secxtanxdX SecXtC fcscxcotxdx n cscxtcfifwdx
arctanxtcftanxdxlnlsecx C.ge otxdx lnlsinX t C Ex Verifythemby

secxdx In secxttanx c fcscxdx lnlcscxtcotx c differentiation




















5 4x4 csch 3 1
2
2 d can skip eg Suppose fix X'T 13 on IR

all f 8 3 o Find fix4S x dit fesexdx Seok Ziff steps
4 c footway

Sol

zfarctanx14 fix 1 3 DX

5 3 cotx 3 2arctanx C L
ln3

24k 13kt C
where C 4C 1 G G 24 in3mk

Don'tforget
We can simplyintroduce an integrationconstant C Put 8

at theend instead of a Ci for eachintegral f181 341855 318 t C

youmaycheckyour answerby differentiation 30 12 24 c
3Esp coty en 2arctant 1 C c 6

4 3 1 Csc X 3 1
2
2

integrand
i fix 34 513 6



Integrationby substitution es 143 2 15DX
Let flu be a function of U Sol let u zt2 2 du 2dX

u ucx be a functionof X
121312 55DX fusdu

in terms of X in termsof u

ffluentddf DX fin du f U't C
p 6it 11342 1 t Ccomposition derivativeof 6

a innerfunction innerfunction

Rmk Proved fromchain rule es Je xd
m

Sol Let u 2 211 d
d 4X du 4xdxIf glu Hindu mm

then ddgt ddg.de few xdX feudu
u

flu de Ige C
DX

flux de 4 e t't CDX



es 1 13 1 Dx es Isin lnXld
du Sol let a Klux du f DXSol Let a 3 11 DX 3

gsinlftenxldxfsinuduxf.lu l du 3dx
cosutC

1 13 1 DX cos Klux 1C

flu 1 Fujdu Simpler presentation without u

f UE ut du Isin lnHd fsinatenHdatenx
Cos Item 1 C

qfEu Fu's lC
E z 3 Eg

42513 1 211 1 C
g II 4141 D enlix I 1C

T
dat 1 p dux 1 7dX
DX



eg Stanxdx Substitution Chain rule

infdx dad sink in Integration in Differentiation

dcosx dusk sinxdx
cost Compare For 0

Inlcosxt 1C day sin em
3 Differentiate

or lnleosxt't C 3 sin en cos en y
layerbylayer

or lnlsecxl
ICRmkfcotxdx

lnls.mx tC f3sih4lnx cosllnx DX

Cf ge sec4exjd
f3sih4lnHcosllnx dlnx Integrate

sec4e dex
3sinllnxlds.inenx1 layerbylager

tan ex 1C
sinklnx 1C










