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Hemes : 7.4 Partial Fractions {page 304)

L

3. f i%%%dm is the sum of the previous two integrals. Add A’s and B's:

2at4_ A B _ -1 3
z2~1 z41 z-1 =z+1 z-1

In practice ] would find A = —~1 and B = 3 by the usual cover-up:

2z 44 o 2z -+ 4 2
=1 ¢ B e — o = —1 gi A= T
z gives ot 1) 5 z gives @1~ 2

The integral is immediately —Iniz+ 1|+ 3Injz — 1|. In this problem partial fractions is much better than

substitutions. This case is —tteat_. - demreel Tpa4 0o yhere partial fractions work best.

guadratie degree 2°
The text solves the logistic equation by partial fractions. Here are more difficult ratios —j—i&:},

o It is the algebra, not the calculus, that can make %&% difficult. A reminder about division of polyno-

mials may be helpful. If the degree of P{z) is greater than or equal to the degree of Q(z), you first
divide @ into P. The example 5=%_—7 requires long division:

z divide z? into z° to get z

224241 zd

22+ 227+ 2 multiply 22+ 22+ 1 by =
3

—2z% — z  subtract from z

. - . . mw za — _222_: n
The first part of the division gives z. If we stop there, division leaves a5t = &+ 32555 This

new fraction is %g:{fm%( So the division has to continue one more step:
z -2 divide 2? into —22% to get —2
2?4+ 2241 a®
2? +2z% + g
—2z% ~z

~22% — 4z~ 2 multiply 2° + 22+ 1 by ~2
3z + 2 subtract to find remainder

Now stop. The remainder 3z + 2 has lower degree than z° + 2z + 1:

z° —z_24 3z + 2
2?2 +2z+1 2%+ 2z + 1
Factor z° + 2z + 1 into (z + 1)®. Since z + 1 is repeated, we Jook for

is ready for partial fractions.

3 2 A
tt2 _ + B {notice this form!)

(z+1)° {(z+1) ({(z+1)3
Multiply through by {(z+ 1)? to get 3z + 2= A(z+ 1)+ B. Set s = —1to get B=—1. Set = 0 to
get A + B = 2. This makes A = 3. The algebra is done and we integrate:

z® . 3z + 2 3 1
ez = [(z—24 = Vdg= (o LI
./:c2+2x»+1 * f(x tETmal® j[{x BT T Er®

1
= §z2—2x+3}n|z + 1+ {z+ 1)1+ G
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