Prelude to Today's Technique _3_ de _ J‘_ dx

12) Add the two fractions (and get a common denominator) + lf
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13) For the dhove problein, which side wguld be casier to integrate? L E‘] 7

= 3‘Qm‘x+4l"f

5): 13

14) Try to break down into the sum of two functions

=
il Rl f 6y+I3 dy = dx—p“b( 5”'51"’“
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15) For each linear factor in the denominator, there is an adden e sum of the form  constant
that linear factor
|
So... for the above problem, q 6);; B ) @3 CB% Now you solve for A and B!
X+ xX+3 x
Oxs13= A-D+ BX+D)  ArB=6 e

—_Ax 2A+BX +3B  2AT3R=\3 . 5
‘@\+\3)x—2A-\-3B A=| B=5

16) For each repeated linear factor in the denominator, the decomposition
contains a sum of partial fractions (one for each power)

3x' - 7x+10 A B _C
e AP ———————=—— =
@E=l'(x-2) -LL_X,LL x+2)
Note the right hand side set up.
Solve for
A=
B=
C=

Integration Technique #5

Partial Fraction Decomposition
(PFD)

-For integrating rational
functions (what are those?)

Any rational function can be integrated by decomposing it
intfo a sum of simpler (partial) fractions...each of which
can be integrated by earlier techniques. The results
appear as polynomials, rational functions arctan and In.

P(x)d :> A . (Bx+C)

O(x) (x+a)" (x> +bx+c)”




product of linear and/or quad

2) Every proper rational exp
sum of partial fractions of t

A4
(x+a)

Consider the pa

3 _ 5x+3
x+3  (x=D(x+3)
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So how do we "
big rational




Here's the DECOMPOSITION

algorithm:
1) Always first reduce the rational expression to proper
form (degree-num<degreesden). To do so , you may have fo

long divide.

2) For each factor in the denominator of the form
(px+q)™ where m31 the decomposition contains a
sum of m partial fractions of the form (one for

each power):

A

4 A22+ 1433+... A”‘m
px+q (px+q) (px+q) (px+q)

ach factor in the or of the form
31, (irreducible quadratic...b*-4ac<0),

igs a sum of n partial fractions of

Ax+ B N Ax+B, Ax+B,
ax> +bx+c  (ax +bx+c)’  (ax? +bx+c)"

Example L

3
jﬂdx improper so divide first... Ix +2+
2
x°=2x-3

10x+6
x*—2x-3
Then integrate

’43
J' 2x X dx
x =2x-3

Then decompose

10x+6 A4 .\ B
x*=2x-3 (x=3) (x+1]

j(x+2)+ 0 +de
x—3 x+1

10x+6 = A(x+1)+ B(x —3)
=(A+B)x+A-3B

lxz+2;c+9ln|x—3|+1n\x+l|+C

A+B=10
A-3B=6
B=1

A=9




Mssen‘rial examg

J-x4—x3+2x2—x+2
(x—1)x*+2)°

Example
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12) _5x+5_
Godee) |
1) Ltﬂ' side !

3 e

x> A 4B
a3)x-2) W3 X-2




AtC=3
A+B-2C="
~2A+2P+C=
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