Final Examination December 20, 1996 Mathematics 189-381A

1.

[\

. Let F(z)=

One of the following functions [a) or b)] is the real part of an analytic function
f(2) = f(x + ty) such that f(0) = 0. Find the imaginary part of that function.

(a) 2%+ 9%, b) 2 — 42
(z+1)
CE e

(a) Expand F(z) in a Laurent series valid for |z| > 2.

(b) Expand F(z) in a Laurent series valid for 1 < |z| < 2.

(c) Find Z7[F(z)] = f(nT) = the inverse Z-transform of F(z). (State explicitly
f(nT) in terms of n).

(a) Find all the values of 17.
(b) Find all the values of z such that cosz = 1.

* d
Evaluate / 14736. Explain your work. In particular, begin by stating the
o a/4(z+2)

definition of this improper integral.

L
Let f(z) = %, where Log z is the principal value of log z.

(a) Find the residue of f(z) at z = 1.

(b) Compute / f(2)dz if C is the circle |z — 1| = 1/2.
C

1
Find the Fourier Transform of f(t) = 2oy <t < oo.
Find the Inverse Laplace Transform of
6—25
F(s) = —
(5) s(s — 3)2

by using an appropriate complex line integral.
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