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Question 1. For λ > 1 and 1 < s < 2, let f : [0, 1] → R be a Weierstrass function
modified to include given ‘phases’ θk :

f(t) =
∞∑
k=1

λ(s−2)k sin(λkt+ θk).

Show that dimBgraphf = s, provided that λ is large enough.

Question 2. Let f : R→ R be given by

f(x) =


5x x ≤ 1

10− 5x 1 < x < 2
5x− 10 x ≥ 2.

Determine an IFS S1, S2, S3 : [0, 5] → [0, 5] such that f(Si(x)) = x for each i. Show
that the attractor F of this IFS is a repeller for f , and determine the Hausdorff and box
dimension of F .

Question 3. Let fλ : [0, 1] → R be given by fλ(x) = λ sin πx. Show that for λ
sufficiently large, fλ has a repeller F , in the sense that if x /∈ F , then fkλ (x) /∈ [0, 1]
for some positive integer k. Find an IFS that has F as its attractor, and thus estimate
dimHF for large λ.

Question 4. Describe the Julia set of f(z) = z2 + 4z + 2. (Hint: Write z1 = z + 2.)
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