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‘ Quﬁtlﬂ!‘t 3 - 25 marks . 1‘-..

Iy Problem T of Chapter & of the Course Motes, you showed that the Mamdelbror
get., A, is cortadmed in {c:fe] < 2}, implying M MR C |[~2, 2], The aim of paris (a)

* and (&) of this question is to show that Af MR = [-2,1/4]. {Note that, throughout

this guestion, f, denotes the function defined by fo(z) = =% +¢.]

Haj Let € {1/4, 00}, Show that, for each = € R, f%(2) = oo as k — oo and hence
3.- deduce that & M.

{b) Let e [-2.1/4]. Show that
felo)] < £ (1/2+VTA—c) = 1f2+ /ifi=e
Deduce that f, maps theinterval | 172 - /173 — & 1724 /1]4 — ¢ into itself
and hence desduace that = & 8.

(e} Let f:C < C be defined by f{z) = 3% + 2=z + (1 — i}/3. Use the fact that
MnNR=[-21/4] to determine whether or nod J[ [} is connected.

COuestion 4 25 miarks
Let f:C — C be defined by f(z) = 2" + &, where |o > 2. Let {7 be the crcle
[2:]z] = |ef} and £¥ be its interior {27 |z] < |of}. Then

FU) = {lee™ — c)¥4 0 < 8 < 8r) Y

15 made up of four loops passing through ilmuhm points of m&'rm*-c‘.l'.iﬁn.

The interior of esweh of the four loops is map bijectively onto 03,

{a)] Shew that each of the four branches of f~! maps A = {z:|z| £ |2¢'/} into
itself and is a citraction on A. T

(b It follows from Theorem 9.1 of Falconer that there s o andgue non-empby
compact set F O A chat is variant for the contractions idendifiod in pact ().
Show that F iz eoual to the Julia zet, JIF).

(e} Henee obtain anestimace for dim g J10 ) for large values of [o.

Mow that you have completed your assignments for MAa35, please complote the
course evpluation sheet which was sent 1o vou with ths Asspenent Booklet
Please return it to the Courses Office, Faculty of Mathematics and Computing,
a5 directed. Thank yoo.
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