Cluestion 4 20 marks

Let F' be defined in the following way. Take Ej to be the interval [0, 1], construct
£y by replacing the mddle third of each straight-line segument of By by the other
three sides of the square based on the removed segment and bet F be the limit of
the polveonal curves £y

(a) Sketch the curves By, B and Fa.
(B) Determine the similarity dimension of F,

(e} By considering snlues of 4 of the form 1/3% where k € B, plot & log-log graph
for Faf the type shown in Figure 5.1 of Faleoner, but with — log valnes on the
horizontal axis. Use your graph to estimate the divider dimension of £

(d} Use parts (iv) and {v) of Equivalent definitions 3.1 of Falioner to deterntine
dimp £.

Question 5 20 marks

Let F={1/2:nc N}, G ={lfnine N} and f:]0,1] = [0,1] be the function
defined by flz] = 2

(a) Determine dimg 5.
(b] Use the result of Example 3.5 of Falconer to delermine dim 5.
(¢} Werify that f is a Lipschitz function but is not a bi-Lipschitz funetion.

{d) Hemee determine dimg f{F) and obtain an upper bonnd for m_mir_f[l";].
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Ouestion 1 - 15 marks

et F = {{a. b):0 < ab< 2} C RE: Shew, from the definition, that HIF =0
a2 0<HF) < ooand M (F)=ocifs <2 [You may need to use the fact
that, if I7 15 a subset of R, then the area of I7 is at most equal to |72 = 7/4
the area of & disc of the same diamerer. )

Question 2 20 marks

Let f: R -+ K be a differentiable fanetion with & contineous derfvative and ket £
be a subset of R. B

ta}  Use your soluticns to Problems S and 5§ of Chapzer 1 of the Course Notes to
ghow thal, if F is boanded. thes dim g FIF) < dirng F,

(b) Using the countable stability of Hausdorff dimension. deduce that
dimg f{F) < dimyg F, for any subset, F of B

fe] Give an example of a subset F of R and  differontiable function /B — R
with a continuous derivative such that dimy SIF = dimy F.



