Dynamical Systems and Chaos 2015 Spring

Homework Solutions, Session 13
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8 Bifurcations Revisited

8.2 Hopf Bifurcations
8.2.3

Subcritical Hopf bifurcation

Phase Potrait Plotter 2014 Phase Potrait

1.5

—="ector field
Trajectory
r 4 Start point |

4 End point
s - 4
~ -
xmin xs’tep xmax - - 1
— — B
=Icin'rt yin'rt t|1'|sm
TR TR T T

(") Live onioff

(®) Spread onloff

Insert Points/Recdraw Grid | 15
(®) Mouse onjoff :

By Svend Bertel Steffensen

Figure 1: 8.23. p=1
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Figure 2: 8.2.3. p=0
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Figure 3: 8.2.3. p= -1
11 Fractals

11.3 Dimension of Self-Similar Fractals
11.3.8

(b) 7 = 3 and m = 8. Therefore the dimension is d =In8/In3.
(¢) The available fraction of area after n removals is A4,, = (8/9)", so the removed area at
(n + 1)-th removal is 7,41 = (1/9)A4,, = (1/9)(8/9)™. Therefore, the total removed area is

0o 1 00 S n—1 1
>rmin(e) -
Therefore, the Sierpinski carpet has zero area.
11.4 Box Dimension
11.4.2
During each partition, the length of the box is reduced by 3-fold and each original box creates

8 new boxes of smaller sizes. Therefore, ¢, = 1/3™ and N,, = 8", and the dimension is d =
limy, 00 In(N,,)/ In(1/€,,) = In(8)/ In(3).



