Cinestion 11
(a) (i} Use Rouché's Theorem to show that the equation
43 +1=0

has two solutions in the disc {=:|z] < 1} and one in the annulus
fzil < =} = 4).

(i) Explain why the solution in the annulus is in fact real and negative.
(b) (i) Show that
ma{je® | tlz] €3} =T
and find the point, or points, at which this maximum is attained.

(ii) Henes find an upper estimate for

Ed1 .a
B

wheye C is the circle {2 : |z} = 3}.

Cuestion 12

{a) Determine the Mibius transformation which raps the points 1, 24, oo to the
points f, oo, —1, respectively,

{b) (i) Sketch the region
R={z:|zl <1, Imz>1~Rez}
(i) Determine and sketch the image of 7 under the Mobius transformation

I—1

hilz)= i

(iii} Hence determine a one-one conformal mapping which maps R onto the
open upper half-plane.

[END OF QUESTION PAPER]
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