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Mid-Term Test

Question 1.

Suppose f : R — R is defined by f(z) = 2% — 12.
(a) Find all fixed points of f, and determine whether they are attracting or repelling.
(b) Determine the points of least period 2 for f.

[25 marks]

Answer 1.
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Answer 1. (Continue)




Mid-Term Test 3

Question 2.
Order the integers from 1 to 20 inclusive using Sharkovskii's order.
[15 marks]

| <1 ) =« 4 <1 b <114
A0 <12 < g <t e <)o ¢
< = m7ai5 <134 )

L1t 7 =5 <3
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Answer 2. (Continue)




Mid-Term Test 5

Question 3.
Suppose the diffeomorphism f : R — R is defined by f(z) = x + %sin 2. Determine the fixed
points of f, and determine whether each fixed point is attracting or repelling.

[15 marks]

f=x & Zsa,x =0

o XX =N for neJ
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Answer 3. (Continue)



Mid-Term Test 7

Question 4.
Suppose f : R — R is C', and that the numbers 1,2, 3,4, 5 form a 5-cycle, with derivatives

; n if nis even
Fin= {% if 1 is odd.

Determine, with justification, whether the 5-cycle {1,2, 3,4, 5} is attracting or repelling.
[15 marks]

Answer 4.
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Answer 4. (Continue)




Mid-Term Test 9

Question 5.
Suppose f : R — R has precisely 2 fixed points, and precisely 2 points of least period 2.

Can f be a diffeomorphism? Justify your answer.
[10 marks]

Answer 5.

18 C/ﬁ/\_‘/f“ e OU@C@"YWW/)LMM ,\

s £ Lm0 d/tna&fwwf@m %M %
Nl gl M)R<Wﬂ/W%@%
N(@éW@W%&@ﬂ‘

1

\mwﬁ(ﬂiﬁcmMm4%m%M%
prnts %[%%P%HQWéjamm%
& peved gl on G (6) i cod
e WW e Ak (pm s S
N wdu veversond illeome plgw gy
el T ok precisely one Rosd pring_



10 MTH6107 Chaos & Fractals

Answer 5. (Continue)



Mid-Term Test 11

Question 6.
Suppose f : R — R has precisely 2 fixed points, precisely 2 points of least period 2, precisely 3
points of least period 3, but no points of least period 4.

Can [ be continuous? Justify your answer.
[10 marks]
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Question 7.
Let £, : [0,1] — [0,1] be the logistic map fu(z) = 4z(1 — z), and let T : [0, 1] — [0, 1] be the
tent map

if0<z<1/2

%
T@={. . .
2-2z if1/2<2 <1

Using the fact that hoT = fy o h, where h: [0,1] — [0, 1] is the homeomorphism defined by

) = (sin (%))2 ,

show that zq = (sin(7/9))” is a periodic point for f4, and determine its least period. [10 marks]
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Answer 7. (Continue)



