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In Exercises 6-9 sketch the graph of y = f(X) and find the coordinates of the maximum

M st oF oS

point.
T The Gut yz FN 6 f) = rx(l - x1079) for: (@) r = 1/2; (b) r = 2.
’!ﬂwloe? rx2
7. f(x)= 3000(1 — x/3000) for: (a)r = 1;(b) r = 6.
8. f(x) ra’ (1 —x/1000)* for: (a)r = 1; (b) r = 10
. X) = — X . =1, = .
1000
9 .)_r_xz_—.\'/SOOf () = 1: b) =3
.f(A_SOOe or:(a)r=1;(b)r =3.
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DEFINITION

A fixed point p of x,+; = f(x,) is locally stable or an attractor if |x,.; — p| < |x, — p|,
and so lim x, = p, for all x; close to p. Otherwise, p is unstable or a repeller.

n—o0

As the word locally implies, stability of a fixed point p of a nonlinear function generally
involves an interval around p in which solutions converge to p. The largest such interval
is sometimes called the basin of attraction of the fixed point. What happens outside that
interval is irrelevant to local stability. Note that this issue does not arise for linear equations,
since either all solutions converge to the fixed point p, or all diverge to 00 (except for p
itself). That type of stability is often called global stability, and the corresponding/basin
of attraction consists of the entire real line: Since local stability is the only type of stability
we consider for nonlinear equations, we often dispense with the words local and locally.



In Exercises 25-28 find all fixed points and determine their stability using the formula for
the exact solution X, = X3 . Find the basins of attraction for those that are stable.

25. X4 = X2 27. x4 = 1/x2
26. Xn+1 =)",I,/3 28. Xn+l = ]/\/,\_,,
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10. For the equation x,.; = bx; where a and b are positive constants:

(a) Compute x, ..., xs, in terms of xo.
(b) Can you construct a formula for the exact solution x,, for all n?
(c) Use the geometric series to simplify your solution in part (b).

(a) K.=bx:
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In Exercises 25-28 find all fixed points and determine their stability using the formula for
the exact solution X, = X3 . Find the basins of attraction for those that are stable.

25. Xp41 = X2 27. xpp1 = 1/x}
26. Xn+1 =x,:/3 28. Xn+1 = 1/\/)71;

In Exercises 29-32 find all fixed points and determine their stability using the formula for
the exact solution (see Exercise 10). Find the basins of attraction for those that are stable.

29, x,41 =x2/2 31, xpp1 = /%, /3
30. x,41 = 4x] 32. Xpt1 = 5%n

\ 1

ﬂ" xn-u - Ti’ X“

Fuep fowt(s):




ba % s L z(-xﬁ\L : go ¥ \

nn neon

DL.E. cfeAwse

Y:.o 15 Slacle Wdn Basws oF AL ('Z,’L\

?'*'L 1y UNSTABly |

Fuen s: f=5‘/§‘ = Yl-'LY?-—o = Yl”‘f\‘o
fr 0,28
-\ (A
‘ _L‘_\ (3)
exad Soln: X2 D T X,
\—(“z'_\vL (‘,L\'\'
LW\ )(“ = L\M \5 "3_ . l.(M X
n-~n N+~ N=0 °
= 15 - lw xm o X,® O
51 7%e] °
lﬂ_ F X_>O

0:0 Wl , 9205 shas Wt Baw o Atwctis [0,00)



