
19.4 Partial Fractions

? We leaned to combine frachons that contain

a variable (polynomial).
EX 3 4

X-1 X+2

=  _
X-1  (x+2)

= 3 x + 6 + 4 x - 4
( x - 1 ) ( x + 2 )

7 x + 2

(x-1)
X+2 (X- I )

i e

?  I n

3

X - 1

4

x + 2

7 × + 2

( x - I X x + 2 )

this Section we desire to go in reurse

?.?. what are AsBg i v e 7x+2
(x-1)(x+2)

such that
7X+2

(x-1)(X+2)
?

X-1 X+2



@ Proceedures:

? Given a rational function
i en tyage wail it is a paper,

ratinal function.

Cil) Select the form that the tunche
will take which posses numentos A Bo

Gil) Apply one of the methods to
determine the Numerators Constants.

(ir) state final answer.
EX? Decompose

x2+x-2
(1). note deg top < deg bot ? props tractin

? facter the denominator
7x+2

X2+X-2

7 x + 2
=

( x - 1 ) ( X + 2 )

( i i )  ?  f o m
7 x + 2



(in)
Ex/cont.
t rad i tone l  methad used to 3)

determine unknown numsats valus
.. obtain a common demo minale

7 x + 2

( - 1 )  ( x + 2 )
=

X + 2
X-1 (x+2) + X+2

X -

? -

7 x + 2
=

A X + Z A  + B X - B

( x - 1 )  ( X + 2 )

? equate the numerato
(A+B)x +1(ZA-B)

? Using the Principle of Linear Indgence
match
powers

w e . c o m i n  l i n e a r  A l g e b r a  w e
n e e d  t h e  f o l l o w i n g  t o  b e  m e t :
LH.S . .= R H S

X

? X °
7 = A+ B 2x2 system
2 = 2A -B

?  S o l v e  t h i s  2 x 2 :  E l i m i n a t i o n

9 = 3 A =

inser t in to  X 'eqn:  7=3+3?
? answer

7 x + 2 3 +
x - I (x+2) X -

4

X-1-2

B=4



Decompose

4 x ° - 8 x + 7
( X - 2 X X + 1 ( X + 3 )

? common de nominatas

?form

- + _ +
X - 2 X H x + 3

A(x+iXx+3) +3(x-21(x+3)
+C (x-2(x+1)

=

? equate numeralors: (X-2) (X+1X(X+3)

4 x 2 - 8 x + 7TRETAx'+4Ax+34+-3x7BX-G13
+ C x - C x - 2 C

? equate powes it x:
x2: 4= A+B+C
X ' : - 8 = 4 A + B - C

3x3 (see sec 9.2)

0 : 7 = 3 A - 6 3 - 2 C 1
E Detailst Page Forhand

? Solveor use matrixcalc.org = A75, B= , ? =
? answer

4x2-8x+7
=(x-2)(x+1(x+3) 6 ( x H ) +



EX cont
?  S o l v e

By Hand ...
A +B+C=4 * -4 ;4-3

1 4 A 1 + B - C = - 8 <
1 3 4 1 - 6 3 - 2 0 = 7

A +B+C=%
-38-56=-24 * -3
93÷50=5 A=75

A+B+C=4 B =33+5C=24 -14
110C = 67 C=67

{check@matrixcale. org'°

5 ,

- T h u s

A n s w e r

4 x 2 - 8 x + 7 19

( x - 2 ) ( x + 1 ) ( x + 3 )  =
-

1 5 ( X - 2 ) 6 (x+1)

6 7
10 (x+3)

?Why do we do this? mathple application,

In Calculus: we are asked to integrate:
4x2-8x+7

=794 (x-2) 149 X71) +55 643)



@ Higher Multiplicity Fractions

EX

EX

- 5 x - 1 9
= +

(x+4) ^ x + 4 (x+4) 3

For higherpowers on denominate terms we need

t o  i n c l u d e  a l l  l e s s o r s  p o w e s .
Form

2x^ + 4x-1
+

C

(x- 3) 3 X-3 (X-3) 2
+

(x-3) 3

?  c o m m o n  d e n o m

2 x 2 + 4 x - 1

(x -3 )  3

= A

X-3

?-
+

X-3

X-3x-312

=A(x2-6x+9) +Bx-38+C
(×-3)3

C
+

(x-3) 3

? equale Numral
2x2+4X-1.= Ax'+ (-6A+B)X+(9A-3B+C)

requale powers:
2 2 = A ? Solve

4 =-  6A+B
X '

x °  :

? ANS:

2x2+4×-1

(x-3) 3

= 9 A - 3 B + C

A  = 2

= 1 6

9(2) -3116) +0

-  1 = 1 8 - 4 8 + 0

- 1 + 30 = C 2 9

2
=

X - 3

6

(x -3) *
2 9

(x-3) 3



8 Quadratic Fractions

2 x + 9

X*44x712 cannot factor "prime"

The fund. Thim at algebrasays that all polynomiah
factors into productof (axtb) type factors and
(ax*+/x+c) type. linear

quadratic

§cubis-l ike: axi+bxtertd will factor into
a linea a quadratic y

? Form (will need an "x" on top :
(i) formEX 2x+9

x*+4X+1 (X-1)

A x + B r

x2+4x11

C

x - 1

(ic) denom

2x+9 = (Ax+Bx-1) + 6(x*+4x+1)
(x'74x+1)(x-1)

(??)
? equate numerators
0x + 2×+9 =Ax '+Bx-Ax-B+Çx2+4Cx+C

(iv) match (v) solvepowerX = A + C DAS-Can-A=C

2 = B - A + 4 C ? 2=B-A-MA, B-SA=2
?° : =  -B+C - B-A = 9

- 6A =11
(vi) 2x+9
final (x2+4x+1(x-1)

" / c

x*+4x71 X-1

A=-1116

C = " 1 6



O quadratic with higher multiplicity.

EX +3-5424124+144- = Ax+B , Cx+D
(x2+3) (x2-2x+2) X'+3 x'-2x+2

But if we need (x2+3) on botton:

EX
x3-5x2+12x4144
(22+3) (x-2+2) 1443++8+312+

Now since we have quadratic denominators
We need Lihear numeraters.

x3-5x2+12x+144 Ax+B Cx+D
(22+3) ° (x3-2x72) x2+3 * (x*+3)3

E x  + F

x ' -  2 x + 2

We then foller the steps in the usual way



@ Impager tractions

x* -3x2+x-1
x4+1223+3622

=  F o r m ?

ster 0) we have deg on top = deg mbot
?  Long  d i v ide

x+12X3+364-10x+0) x4+0x3-3x+x-1
(x4412×+36x' OXFO

o u r  f r a c t o n  l o o k s  l i k e r +12×3+33x3+x-1
remaind

x4-3x2+7-1 -12×3+332247-1
x* +12 x+ 36x2 = 1 + x*+12X3+3622

Now me work on decomposing the ZARHS term.

?  fac to r  denon :
- 1 2 x 3 + 3 3 x + X - 1

x4+12×3
=

3+36x2
-12×3+33X2+X-1

=
X= (124124+36)

=
12X3733X7+8-1 add the 1 + when al l

2(x+6) 2 done
9.4)

? Form -  1 2 x 3 + 3 3 x - + × - 8 is
= T.

x=  ( x+6 )  2
t . done

X+6 ( x + 6 ) }


