APPM 4360/5360 Introduction to Complex Variables and Applications

HOMEWORK #3

Assigned: Monday February 11, 2019

DUE: At class Monday February 18, 2019

1. a) Given

wi(z) = (z - 2)"°

i) Where are the branch points of w;(z); how many Riemann sheets are associated with
wi(z); explain?

i) If 2 — 2 =re? —1 < 0 < 7 find the branch cut associated with w;(z); explain.

b) Given
wsy(z) = log(z + 1)

i) Where are the branch points of ws(z); how many Riemann sheets are associated with
wsy(2); explain?

i) If 2 +i =re?, —7/2 < § < 37/2 find the branch cut associated with wy(2); explain.

2. Find the branch cut structure associated with the function:

z —

w(z) = log( Z), a < b,a,breal

z —

where we use the bipolar coordinates:

z—a=r1e" z—b=rye? with0< 6, < 21,0 <6y <27

3. Solve for the bounded solution of Laplace’s equation

V2T =0

in the upper half plane: UHP: |z| < oo,y > 0, with the following boundary conditions given
ony=0:

a) T(xz,0) ={a onz < ¥, f onxz>/(}a,/f are real constants.



b) T(x,0) ={0 onz < {;, o only <x <4ty f onxz>~l} af arereal constants.

4. Use the discussion/set up of problem 2.4.1 in the text to evaluate

a)l + 22> b)(z—1)/z

5. Evaluate | o —L_dz where C is the unit circle (the unit circle is centered at the origin

and has unit radius) ;or:
a) la] <1 b)la] >1; c¢) What can be said when |a| = 17
6. 246
dz;

7. a) Use the discussion/set up of problem 2.5.2 to evaluate [, m

b) Discuss how to evaluate fc %dz where C is a simple closed contour enclosing the

origin; explain your reasoning. Hint: Use eq. 1.2.19 in the text as necessary.
c) Evaluate | o VZ+ 2dz where C'is the unit circle; explain your reasoning.
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