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3. (a) Ilustrate geometrically the nature of complex multiplication.
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(b) TIllustrate geometrically the nature of complex differentiation.

(c) Find the image of the sector S = T eC:z=re?,05r<2,0<0< &v under

the mapping f ANV =z

Time allowed: 50 minutes

Attempt any 3 questions. Each is worth 33 1/3 % of the total. (d) Explain what it means to say f ANV =+/z is a "multiple valued function" and
what you would do to ensure, in any application, that it was well defined

1. (a) Sketchtheset P= T S ﬁ“_mn - A < & and explain why it is open. . with unique values. Do the same for NANV =vz2+1.

() Give an example of an open subset of € which is unbounded and
connected, but not simply connected.

() Let C=4zeC “_N +3 .Lﬁ = wv. Find the minimum and maximum values of 4. Consider the power series

_ f ANV_ on C, where f ANVMN. How does this illustrate the maximum
modulus principle? = n AN..A:_vv;
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(d) Show that AI lwv =26 and illustrate geometrically.

(a) Find the center, radius of convergence, disk of convergence and circle of
convergence.

2. (a) Define the complex integral _.\ ANV&N and use your definition to prove that (b) Examine its convergence or divergence at each point on-the circle of
r convergence.

2 . . e
w—. 'z oty where I" is the unit circle. (c) Does it converge at z=i and at z=0?

(d) Find a series for f ANV the derivative. Find a point on its circle of

(b) . State, but do not prove, each of the following: convergence at which it does not converge.
(i) Cauchy's theorem,

(ii) Cauchy's integral formula,

(iii) Cauchy's integral formula for the n'th derivative,
(iv) Cauchy's inequality, &
(v) Liouville's theorem for bounded entire functions,
(vi) The fundamental theorem of algebra. : . ;

(c) Indicate how the theorems in (b) are related by describing the implications
between them. . | ~
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