
 

2.6 DYNAMICSOF LINEAR EQ'S

RECALL GIVEN A FUNCTION F SUCH THAT RAN f E Dom f

A SINGLE VALVE XO CAN PRODUCE AN INFINITE SEQUENCE

X fao Xz fix Xna fan
EACH CHOICE OF X PRODUCES ITS OWN SEQUENCE

CALLED A SOLUTION TO THE EQUATION MODEL SYSTEM

Tnt fan

The DYNAMtCSm OF A SYSTEM REFERS To ANY Set of

PROPERTIES CHARACTERISTICS THAT SOME ALL SOLUTIONS HAVE

I Does It In him f xo exist

IF YES SOLUTION CONVERGES

IF No SOLUTION DIVERGES

MAYBE IT DEPENDS ON Xo MAYBE Not

DEFINITION

2 Any Solutions Now

No INCREASING

Xo E X E X E E X E X nt E
or

to Xi X I z xn a yn 2

NONDECREASING

MAYBE IT DEPENDS ON Xo MAYBE Not

Cg
FIBONACCI SEQ

e.g
FA Max fla Oe a e x's

GREATEST SO FAR



CONVERGENCE DIVERGENCE

LINEAR EQUATION Tnt fan axntb

EXACT SOLUTION X any
a

l a
b a I

Ia an x ta
Note If to Fa Then X Fa Also

AND SO Xn Fa For All N

SOLUTION IS CONSTANT

Def p is A Fixed Point of THE Equation Xn fan
if p Flp

FIXED POINT EQUATION

TAM
p Ian is A Fixed Point of THE EQ Ant aint b

Lim Xn Fa t him an to Ianon ness

Insane Tse

O if lal 1

recall lm a if I if lat 1
hers

as if lat 1



TAM LET p Fa Be The Fixed Point of Tnt axn b

a If late 1 Then Hm Xn P

SOLUTIONS CONVERGETO P FOR ALL Xo

P IS A STABLE FIXED POINT ATTRACTOR

if lat 1 Then him xn as

SOLUTIONS DIVERGE FOR ALL Xo P
P IS AN UNSTABLE FIXED POINT REPELLED

MONOTONICITY

In ta ta to ta

Xn p t a Xo p assume Xo p

Tim For Xo p
IF a O THEN All Xn LIE ON SAME SIDE of P

IF A CO THEN SOLUTION OSCILLATES BETWEEN VALUES

ABOVE BELOW P



Summary

CONVERGE DIVERGE
P IS STABLE FIXED POINT P IS UNSTABLE FIXEDPOINT

Xn Xn
to p to pSolution is

n PMONOTONIC P n

Xocp Y Torp

or a c 1 I c a

im
Xz Xz X Xop xox Xz X

Xn Xn
p to pSolution

ii
iii

P n M nOSCILLATES

a c t

toCp




