Outline
. Idea of partal
fractons,

2. 3 cases of partal
'Fra.c-Hons ¥ how
‘o handle +hem.



-' I' Idea ofc PNHG-

Frachons

e.q We want 4o
- evaluate ! _Deyreez
5x.+ [l dx
Xt+2x-3
I
Rational _ Degree=2
funcKon
o Waontr ant de rivative o'c
o. rahonal Luncthon with

- don < dearee of
Iegree ok Hep < quﬂ‘O-m.



. To achually do +his, nete:

I S b+3) + 1 (x=1)

Pram————

Xx+3  R=1  (x+3)(%-1)
= _5x + |l
X:42x =3
Seo! - |
5x + |l w [ dx
J‘x‘+2x-5 ax K-l-:
o +Ix-|dx

- = La(x+3) + 4. 2a(1x-1)+C

Queshon: How do Yok
start with
- Ex 1
X*42x-3



© and break i+ down into

' -+ & ?
X+3 X = °

2. 3 cases of Farkial

Fraction

How you break +he
ratonal funchon down
depends on +he
deﬂominQ+OP of the
ratonal funchon



Cose 1: The denominator
fachors C.omp(e'l-c ‘7’ into
~unique linear factors

Sx4ll 5% + ]

eg

CXT42x=3  (x+3)(x-I)
7
- linear
factors
Break +his down: _
' X+3  X=|
(x+3)(x~1) _

. Fiqure out the
Groal r\u.gtbafs A and B



To do this, add
._.L aﬂd -—E—-—

X+3 - XK=

X+ Il . * B
Seell _ A

Q- 0 XT3 X=]
5x+ 11 _ AN 4 B (x+3)
(x+3)fe=1) (x+3)(x-1)
Focus ona nqmera‘brs :
Byl |l =[Ax|-A +3B

Now ecluwl-e coe fEicients
OC powers aC .
Bx = Ax + Bx
1l = -A + 3B




Eliminate +he x 4o 3ive;
. B = A+ B

1l = -A + 3B
Now Solue +hese +o get
A and B '

Add: |



Case Z: Denominator
-Fac-l-'ors into \ineau- J-ac-l-ors

by one OF More ;ac-br;
are r'e.Pea-l-ed

- Example f
Evaluate: f | dax
X +2x +X
Soluten
I D
x¥e2%x%+ X X (x2+2x+!)

I
X (x+1)2

i
=)




A

? (x+1) factor
1S r‘epea-l-ed.

- Parkal frachons:
| _ A, B, C_

X (x+1)2 X /’f"" (""")z
extra factor needed because
odding “hese Frackons '

tves denom ma"'of °
X ( x+/)

Goal ! F'.surg_ out numerical

Values of A, B C.

‘Add A B . —=
| X X[ (x.,,l)z |




- - Alc+1) + Bx(x+l) +CX

X (x+1)? x(x+D*
\F-ocus on Numer ators !
| = A(x*+2x+1)
+ B(x*+Xx)
+Cx
- 5‘1““4‘% C«PFicimH'




+ (x+1)" + ¢



Case 3! Denominator
does not Facto

Com pletely.
Example
Evaluate mdx
Séluﬁon
. _
%3+ X X(x2+1)

does not Lacho~
any further



- This +ime, pmr_-h"aJ
fractions look like:

X(x*+1) X X%+ |

Geal: Find A B, C,

1= A(x+l) + X (Bx+C)

Equxhna coefficients: '

| x . Ox2 = Ax?- 'l‘sz

R I O = A+ B
X

. ox = Cx
. | = A

e



x(x‘-rl) -




