
Partialfractimsi
Goal : Integrate national functions .

Definition : A function fox) is called a rational

function if and only if it can
be

written in the form .

fcx> = PGC) Pex) - polynomial
- B
Cx) Qcx) - polynomial .

Rational function is ratio of polynomials .

¥ I 1-
X2+a2

Dta



rationelfunct.ms# (why is it easy to integrate) .

Rational function = sum of simpler functions -

consider ,÷ + ,÷g
=1(xt3)-2G

Ex-1) Ex-13)

=3x#
soft2x-3

So
, fa33.at#zdx--fIIdx-fIgdx--lnlx-ll-2ln/x-3/

t C

A A Ak
Easier to integrate : - .

-
i Fats

Xia 7ft axtb



structureofthedecompos.it#

TIA + If =
Aca- b) 1- Box -a)

=
sc CA +B) - (Ab + Ba)
- -

Cx-a) ca-b) Cx-a)Cx-b) .

0 Decomposition depends on the structure of
denominator.

•

"

Easier to integrate
"

functions has numerator with

lower degree than denominator.

in PCI
, we

have degree ( P) e degree CO) .

Goes



stepsofpartialfrac.to#hetfcx3--PCx7/gcxg .

I . If deg CP) s deg CQ) , then reunite as a proper

fraction : Pg = St Rzg with dy CR) s deg CQ) .

that is do polynomial division .

eg : x3 =
Schatz +2-

>Ctl x-I

z . Factor the denominator into linear Cx-a)

and irreducible quadratic ( x'tbxte) factors .

Fundamental theorem of Algebra .



stepsofpartialfrac.to#

3 . Split the ratio into simpler pieces
.

A- B
Ex-at @+ batc)

M

where Cx-as oud Csc'+bx +c) are futons of the

denominator.

4. Find constants

5 . Integrate term by term .



polynomialdiris.io#
Practice polynomial division .

⇐tx ) = ( x -1) (
ax2tbx-c) +d

eg : aft
= a 3++2(b-a) tale

-b)
x- I

x2+x +2 + d -C

K-i)¥T so, a =
1
,
b = I , C

=L
,
D= 2

-
23 + x2
- so,

x' toe ze3+x =
?ekxt2 +&
- K-I

-x~-# se-1

22C

-221--22
SO
'

ans := x2+x +2 +2-
X-I



Styrofoam?

For example :

Pex )
-

Cx- a) ( x-b22¥Id7

= #c+⇐÷t¥, . +
DEE
(x2- +d)



Examp#
Solve f 3¥ doc .

x2 + 2x -3

° No need to step 1 .

o Factorization : *2+2×-3=4+3)
Cx -D - ( Read A - 16)

If pca)- O then Pcx ) = Qcx) Cx
-a) .

• spot : z±÷⇒=.# + IT



Example16n
° Find constants :

1- 3kt I =
A (x - l) + Bbc-13)
- -
-

Gees ) Cx-l) Cx -13 ) (x - D

= xLAeB)-GAt3B
⇐+3) Cat)

so
,
ATB =3 and -A -1313 = I

⇒ A- = 2 , 13=1 .

2 . C3x_ =
Acx-D+B3)

⇐+3) cat) ⇐ t3) Cx -1) .

Comparing numerator : if x - I, 413=4 ⇒ 13=1

if x =-3
,
-4A = - 8 ⇒ A = 2 .



Exampletdentd.joIntegrate terms :

" f
,?I→dx= K¥3

+ ¥) d'

= S,¥, da t f
doc

= 2 en Ix +31 t en /x -I/ +
C

=



Eixample
fx2_gx- doc .

Ex -25 Cx -11)

① Polynomial division step done .

o Eutonjatson step done .

o Split :

e:÷¥⇒=÷+c¥¥÷.
A Cx-2) CXH) t Bcxti) +

Cox-232
=#

Cx -2) 2Cx -11)

=
x'CA -1C) tac-A +B

- 4C) + C- 2A + B -14C)
-

Cx -zjhcxti)



Examp62@nt#
So
, Atc = 1 , -ATB

-4C = - 9
,
-2A -113+4 C = 17

⇒ A =- 2, 13=1
,
c.=3 .

Alternatively :
A Cx-2) CXH) t Bcxti) +

Cox-232
of - 9×+17 -

-
=-

⇐-232 Cacti) Cx -2) 'Cx -11)

pick x=2, 313=3 ⇒ 13=1

pick a = - 1
, gc = 27 ⇒

C. =3

pick a = 0 , 17 = -2A +
B t 4C ⇒ A = -2



Example3@ntd.Jo
Integrate teens .

I737,75¥, doc = f:#
dat f else + f.÷,dx .

= - Zen be-21 - Gc-251 + 3en Ix +11 +c
= ln / Cx-1133E) I

- ex -25
'
+c

=



Examples
g goes doc .

>C-27C-15

a complete square denominator
:

92-2×+5 = Cx- IJt 4

0 Let u = x-2 ⇒ du -- da .

so

.SE#.+sdx--fujIydu--fuFydu-fIEdu=1zenlu2t4l-2tz
are ton (Iu) + e

= I .hn/cx-i5t4/tarcton(Cx-i71z)-c
=




