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1. Apply the definition (3), Sec.18, of Derivative to give a direct proof that

f ′(z) =
1

(1 + z)2
when f(z) =

z

1 + z

2. Use an appropriate theorem to show that f ′(z) does not exist at any point:

(a) f(z) = z + z2, z 6= 0 (b) f(z) = ex cosy − i ex siny.

3. Use an appropriate theorem to show that each of the functions is differentiable in the indicated domain
then find f ′(z) .

(a) f(z) = sinhx siny − i coshx cosy, for all z

(b) f(z) = e− 2θ cos(2ln r) + i e− 2θ sin(2ln r), for r > 0, 0 < θ < π.

4. Show that each of these functions is entire and find f ′(z) .

(a) f(z) = (2 x + x2 − y2) + i 2 y (x + 1) (b) f(z) = − cosx sinhy + i sinx coshy


