TMA MB35 03 Cut-off date 138 July 2001

Pleas: make snre that the assignment mumber is correctly entered on your PTS

forin as
)

This assignment aszesses Uee moterial covered in Chapters 5 and § of the Course
Motes,

Question 1 20 marks

Let F e the se. with generator £, zs shown below, where the long line segments are
Hru:0 € o< 13y =0} {xry):1/3<z< 32y = lgm;“t!]e -
iz i2f3<e < Ly=0},
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and with Es as shown in the fnllowing pictiire.
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L) Write down similarities ;. 1 <4 < 5 on R? such that Fy = | Sl By )

(bl Use Theorem 4.3 of Falooner 1o determine the Hansdordl and box dimensions
of |

Question 2 - 30 marks

Let # be the invariant set of the following theee contractions on [L.4]:
Si{E) =141z, Sx)=2+1lr and Si(z) =33+ 1/=

(a) Use Proposition 9.7 of Falconer to show that 0,53 < dimy F' < 1.

(b] Show that F iz the set of positive real nnmbers with infinite continged fraction
expressions which bave partial quotients containing only the numbess 1, 2
and F.

Question 3 20 marks
Let f:{0,1] =+ R be defined by

Fit) =3 At gniak 4 g,),

Lt |

where A > 1, 1 <5< 2 and & € R.  Show that if A is sufficlently Lanrpee,
then dit g graph f =2,
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