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Mid-Term Test 1

Question 1.

Suppose f : R→ R is defined by f(x) = x2 − 6.

(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.

Determine the basin of attraction for the fixed point 1 of the map f : R → R defined by
f(x) = x2 − 2x+ 2.

[15 marks]

Answer 2.
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Answer 2. (Continue)



Mid-Term Test 5

Question 3.

Suppose f : R→ R is C1, and that {x0, x1, x2, x3, x4, x5} is a 6-cycle with f ′(xi) = (−2)i−3 for
0 ≤ i ≤ 5. Determine, with justification, whether this cycle is attracting or repelling.

[15 marks]

Answer 3.
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Answer 3. (Continue)



Mid-Term Test 7

Question 4.

Suppose the diffeomorphism f : R → R is defined by f(x) = 1− x + 1
2
cosx. How many fixed

points does f have? Justify your answer.

[15 marks]

Answer 4.
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Answer 4. (Continue)



Mid-Term Test 9

Question 5.

Determine those natural numbers n such that every continuous function f : R → R with an
n-cycle also has an n2-cycle.

[15 marks]

Answer 5.
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Answer 5. (Continue)



Mid-Term Test 11

Question 6.

Let f : R → R and g : R → R be defined by f(x) = x3 and g(x) = −x3. Are f and g
topologically conjugate to each other? Justify your answer.

[15 marks]

Answer 6.
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Answer 6. (Continue)


