Math 444 - Homework 4 Name:

Let D be an open subset of C. The derivative of a function f: D — C at a point z € D is defined to be
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1. Use the definition of derivative to show that the function f(z) = Im(z) is not differentiable anywhere.
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2. Use the definition of derivative to find the derivative of f(z) = —.
z

3. Find the sum of the following geometric series and determine the values of z € C for which it converges.
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4. Suppose that lim,,,, f(z) = a and lim,_,,, g(z) = b. Use the - definition to prove that

lim f(2)+g(2) = <21an10 f(z)) + (Zlgngog(z)> —a+b.



