Physics 5013. Homework 5
Due Friday, October 28, 2011

October 16, 2011

1. Show that the function 1 ,-"zi represents the analytic contirmation of the
hinction defined by the seres

i[ﬂ- +1){z+ 1), |z2+1] <1,

into the domain consisting of all points i the z plane except z = (0.

2. Show that
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3. Show that the function
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15 single valued when 1t 15 defined with the branch line minning along

the real axis from —1 to +1. [Hint: Consider the net phase change in
S when the branch line is encircled onee |
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By imtegrating ;'-f:—_l around a rectangle whose corners are 0, K, B+ 14,
i (the rectangle being indented at 0 and i) and letting B — oo, show
that
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a result due to Legendre.
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Show that ifa = 0, & = 0,
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. Show that
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. Evaluate
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by using a contour which encircles the branch lime given in Problem
3, and closed by a circle at infinity. Equivalently, consider a contour
of two parts: one that just encloses the branch hine from =z = —1 to
z = +1 and another beang a circle about the ongin of very large radius.
Between these two contours, the function

f(z) =+1—:2
15 analytic.

Recall the generating fanction defining the Bermoulli nombers:

r = .
e — 1 _EFT
Show that
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where (o 18 a circle about the ongin with radins |z| < 27, From this
integral find f,, M, directly. By distorting €% into (7, an infinite circle
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about the origin (and henee crossing an infinite number of poles!), show
that for n oven, n > 2,
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Use the residue theorem to evaluate the following integrals:
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