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Homework 12

. In class we have shown that if £ > 0 and z =z + iy

+00 eikT 211 €ikz if y > O,
f(2) :/ T_sz: mie*® if y =0, (1)
oo 0 it y<O.

The integral for y = 0 must be understood as a Cauchy principal value and was
obtained by indenting the contour. The function f(z) is a remarkable example of
a discontinuous function along the x axis. This results may appear startling and
can be extended to Cauchy integrals along open or closed contours.

(a) Calculate numerically f(z) and compare the results with the analytically de-
rived expressions. This makes you feel more comfortable with discontinuities.

(b) If £ < 0, show that

+oo ikt 0 if y>0,
() = / dr = —miehe if y—0, @)
- —2ri e if y < 0.

(c) For z = 0, verify that (1) and (2) give

too oink
/ ST gy = sgn(k)m. (3)
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Problem 90, (b) and (c); page 611.
Problem 91, (b) and (c); page 611.
Problem 92, (b) and (c); page 611.
Problem 104; page 614.



