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Fourth method:Decompose F(x)=#x using partial fractions.

Factor the denominator 1 - x-x =(1 -xx)(1- Bx) Note:the factors 1-xx,

1-Bxreveal
the reprocal

roots a, . (The roots
are t, B. (therootsarethesame

asa rareof it-Inee
2

a == 1.618 (the golden ration 2,a+B =1 reciprocalrotin
B
= = - 0.618

x- B
=55

xB =
- 1 +I- 1

=

0

Always use ain the algebraic simplification. 1 +2-4
2
=0

a
2
=x+1

F(x) =Fx apx)"+Ex:AEkx+ B.E.Bx)" B2 = +1

-A an Ax" (exponential growth rate (



Use partialactionsand A.muchthatare x
=

x+1

12=B+1

1 +x =A(1 - 3x) +B(1 - xx) Evaluate atx=I, thenatt
1 +I =A(1 - fx)

n +1 =B(1 - 3)
a
=

x +1
=A(x- B) =5A =7 A: B =

-f
27 interchangee

conjugation

9:Ax+BB" =x---- ()
55- -5

~5

As n-so, -0 since 1911 so an As" where A =I
Amotics If fiul, gin)--no as news,

iti - 1. This is differentfrom we proximately equals.
* is aptotic tog)

e.g.toanora
Sviton - n =(v102-n om -on,5asses.



+En2 ns as a- 0 Since Fur11- 1 as was

yet (n+72) -n =7n2 -> is as it

In our case the convergence is stranger:not only is an Ax" but movestr

92-Aa"->0. We can actually evaluate on by taking theclosest integer
to As".

&=itn + n2++ ...

1- x

Anexampleofpartial fraction decomposition:
1 +2x-3x2exx=six)(ix)"* ix"ix

=A1x +B tilx+ 2Ekil:EA-((2i))
n=0 An

isite+ since itsex
1-1)= 1

How fastdoes an grow?The reciprocal roots of14x+4x44x" are-1, -2i,
2i.

11 zi) =2.

N! Ea. - c2". From Maple it seem amis
look

again:
En Str ismadein

~t2", ifn=3 mod4.


