Physics 606: Homework #2
Due: Thursday Feb. 18, 2016

Jackson: Problems A5

1.1
2.1,
2.3,
2.

20

3

2.9,

2.A Two dimensional solutions of Laplace’s equations in Cartesian coordinates are
easy to come by. Let z = x + iy be a complex number, and f{z) any complex
analytic function of z. Examples of analytic functions are: z7, sinz, ez ... The
complex function f will have a real part fg(x,y) and an imaginary part fi(x,y) each
of which depend on x and y. Both fr and f; can be regarded as the real functions
of x and y as well as the real and imaginary parts of the complex function

f=rfr+ifr

() Show that fx and f; are both solutions of Laplace's Equation. Along the
way you must first show the following (Cauchy-Riemann) equations,

e U _ %
dx  dy ox dy

() Take f{z) to be arcsin(z). Make contour plots of the potential corresponding
to the real part of f. What problem is this the potential for?
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