Problem 1

a) f(z) =z2(z+ 2) = 22z = 22% + 2ixy u(z,y) = 222, v(z,y) = 2zy.
b) u, = 4z, v, =2x. u, =v, = = =0.

Uy =2y, uy = 0. uy = —v, = y=0.

The function is analytic at z = 0 only. f/(0) = 0.

¢) w is not a harmonic function. v is a harmonic function.

Problem 2
a) f(z) =el!7)=
b) f( )= u(a:, —y) —av(z, —y).

Problem 3
a= -3, v(z,y) = 32*y — y> + C, where C' is any constant.

Problem 4

a) z= 2k + 1)im, k =0,£1,£2

b) z = x + iy = "] = e” < el*l. Equality takes place if |z| = =, i.e.
when y =0, 2 >0

Problem 5

The strip {w =u+iv: —co <u < 00, —7/2 < v < 7/2}
Problem 6

a) 2y =73 zp = —1, z3 = e /3,

Res._., f = % m/3(1 4 2e"/3), Res,—,, [ = 1/3,

Res,_., f = te ™/3(1 + 2¢~/3)

The integral is zero.

Problem 7

a) f(z) =3 g (=)=
b) f(z) =30 (=1)"(2n + 1), R =

1
z _ 1 1 _ 1 1 1
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+
(1+4)
For |2 — 1] < V2 we get f(2) = Sopg(—1) =B (o — 1),
n—1 —1
For |z — 1] > v/2 we get f(z) = 3200 (—1)n 10 A" (o )=

2
Problem 8
a) All isolated singular points are z, = 2imn, n =0,£1,+2, .... Forn =0
we have removable singularity, the rest are simple poles.
b) The integral is zero.

Problem 10
a) 2= b) L4715 ¢) 77V sin(1/v/2)
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