
Exen:ises 91

11. Show that 11 sinzt
.ftz) = -dt

o t

is an entire function.
a. by applying Morera's Theorem,
b. by obtaining a power series expansion for f .

12. Withf as in (11) show that

1
f'(z)= 1 cosztdt

a. by writing

.ftz) = 111z cos zt dz dt

= lz (11 COSztdt) dz, etc.,

b. by using the power series for f.

13. Show thatg(z) = Zo + ei9z, 9 = Arg(ZI -Zo), maps the real axis onto the line

L through Zo and Zl .

14. Suppose f is bounded and ana1ytic in Im z ?: O and rea1 on the rea1 axis. Prove
that f is constant.

15. Given an entire function which is real on the real axis and imaginary on the
imaginary axis, prove that it is an odd function: i.e., .ftz) = -.ft -z).

16. Suppose f is ana1ytic in the semi-disc: Izl ~ 1, Im z > O and rea1 on the
semi-circle Izl = 1, Imz > O. Show that ifwe set

{ .ftZ) Izl ~ 1, Imz > 0

g(z) = 1
.f (j) Izi > 1, Imz > 0

then 9 is analytic in the upper half-plane.

17. Show that there is no non-constant analytic function in the unit disc which \

is rea1-valued on the unit circle.

18. Supposef is analytic in theupper semi-disc: Izi ~ 1, Imz > 0 and is contin-
uous to the boundary. Explain why it is not possible that.ftx) = Ixl for a1l rea1va1ues of x. ,
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