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liil Let ucx , y ) = cosxcoshy
UH , y) =

-sinxsinhy .

By Li) , cos Z
= UH, y) tivlx ,y ) .

⇐ UH, g) = - sinxcoshy #UH, = cosxsinhy

⇐vlx ,y ) = - cosxsinhy ⑤ UH, y) = -sinxcoshy

Then ⇐ u=IyV↳ u= - ⇐v
at all points on e.

By Cauchy - Riemann equation , cost is

differentiable at all points on e.
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• When Zo is outside 8
,
i.e.
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( z - z. )4
is analytic inside and on 5

.

By Cauchy - Goursat Theorem ,)g III.If dz=o
.
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Let glZ)= uh,
- iUy

Then thx,h=U×× Hy4= - Uyx

tlxly = Uxy HyIy= - Uyy

Since it is harmonic
,
lot course u is

twice continuously differentiable ) , then

Uxx = - Uyy , ilxy =
- l- Uyx )

By Cauchy - Riemann equation , g is analytic
Fix any tooth , define f-[golds tutto)
Since he is simply connected , the integral is

independent of path . Then t is analytic and

Raft = it



( Remark : I realized that simple connectedness

is not sufficient to define ↳mix , tidy
We need convexity of R .

Even if n is simply connected , we

could also have some problem ,
e.g.
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