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DEFINITION

A pair of distinet points a and b satisfying f(a) = b and f(b) = a is called a 2-cycle of
Xn+1 = f(x,), and each point is called a point of period 2 for f(x).
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DEFINITION

A pair of distinct points a and b satisfying f(a) = b and f(b) = a is called a 2-cycle of
Xn41 = f(x,), and each point is called a point of period 2 for f(x).
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To find a 2-cycle of a polynomial f(x), first divide f(f(x)) —x by x — p for each fixed

point p. This will reduce the degree of the polynomial involved and simplify solving

f(f(x))—x = 0. The same may work when f(x) is not a polynomial butif f(f(x))—x =0
can be converted into a polynomial equation.
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DEFINITION

A 2-cycle of x,.1 = f(x,) is locally stable if each point of the cycle is a stable fixed point
of f(f(x)). Otherwise, the 2-cycle is unstable. Either both points are stable or both are

unstable. T
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THEOREM Stability of 2-Cycles
If a and b are the two points of a 2-cycle of x,;| = f(x,), then the cycle is locally stable if
| f'(a)f'(b)| < 1 or unstable if | f'(a) f'(b)| > 1. [
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DEFINITION

Lot | Lonbecu\

A set of m distinct points py, pa, ..., pn satisfying

fpy)=ps, f(p2)=p3, ..n fPm-1) = Pm:, f(pm)=p

is called an m-cycle of x,,; = f(x,). Each point p; of an m-cycle is called a point of
period m for f(x).
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DEFINITION

An m-cycle of x,.1 = f(x,) is locally stable if each point of the cycle is a locally stable

fixed point of f™(x). Otherwise it is unstable. Either all points of an m-cycle are stable or
all are unstable.
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THEOREM Stability of M-Cycles
An m-cycle py, pa, ..., pm Of x5y = f(x,) is locally stable if
(PO f'(p2)- f(p3)+ -+ = fl(pm)l < 1

or unstable if

L' (p)- f(p)- f(p3)s -+« fl(pw)] > 1 m
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