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Fraluate the following intesrals:
Ir dz = sin® 2x = dr
) | g
{a}f“ (2 + cos zx)? (b) I a7 (<) o 14zt
. [B%])

Tet f{z} be a continuous Muncliom on I7 = Iz 1 |2} < 1}. If f(z) is holomerphic at every

point £ = x + iy when xy 2 0. Does it imply f{z) is holomorphbic on U, Prove it or give &
caunter example.

(9%)

Find a harmonic function on 8 = {z : || < 1} such that

. Y )= 1and T =0
1‘_‘?Eﬂ‘°"]—{ 0 i |¢|=1and Im ¢ < 0.

{Hint: Jt is easier to do il un the wpper half planc)

. [8%)

Let fiz) be a holomorphic function on £ = {z : |z] < 1} with real part u(z, y) and imaginary
part v{z,y}. Let B{{.n) be a continuons differentiable function on B? auch that FA{L, 5) # 0

whernever (¢, n) = 0. Il A{n{z.y), v(z,5)) = 0, show that f(r) is a constant fuuction. {Hint:
Cauchy-Ricmann equation}

- (14%)

Let fu(2),n = 1,2,--- be a sequence of holomorphic function on & : {# : ' < 1}, Assume
{fa{2)} converges uniformly to f{z} on every U, = {z: |2| <v}.0 < ¥ < L.

(a} Show thal f(z) is holomorphic in {/.
(b)If foiz)Z£Oon U forallm=12-.-

Show that cither f{z)=0or flzj £ 0on {7
(Hint: Rouche’s theorem is helpful)




