Question 4 - 30 marks =
For1<i<3 let §:R— R be the affine transformation defined by

Filtw) m (34 (i — 1)/3. aif + 272 + ;)
Let F be the invariant set of 5, 5 and 55,

(a}) Determine valwes of a; and b; (1 < ¢ < 3] for which F' is a self-affine curve pass-
ing through the peints (0,00, {1,/3,2). (2/3,1) an? {1,0) with box dimension
equal o 2 —Jog 2/ log 3,

(b) Let Ey={{z,p):0< > <1, y=0}and Bp, . = | S(E:). for each k€ N.
Sketch the frst two stages, By and By in che constroction of F, using the
walues of a; and & (1 < i < 3} determined in part {a).
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Cuestion 1 H0 marks

Let f: R — R be the function defined by a
16x — 2 B |
Flay="¢ =16r+6, 1fd=<x=< 178

18z — 10, == 1/2.

(a) Sketch the graph of £, Eentifving the values of o for which fiz) = 0 and any
breal maxima o minimas of f

{h) Fiml a reppﬂer'F for f,
() Determine dimsg F.
()] Show that there exists a point x € F such that the orbit { f*{x)} is dense in P

(] Show that the periodic poinis of Foare dense in I,

Chpestion 2 M) marks
Lot B = [0,1] = [0, 1] be the unit square and ket f: E — B be the function defined
oy
B3z — LA+ 1/3) /3<e<2/3
Bz =229 +2/3V 23221,
where 0 < A < 173

() Show that there 35 a set F that is an attractor for f asd determine dimg #.

I: . {I:_."!I,.ly':l k<= 1/3
)=

(b} Show that [ has sensitive dependence on initial condicions,



