MATH 132: MIDTERM #3
WINTER 2014
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Instructions: Do all 6 problems starting from those you find easier to complete. Do not write (or, if you
do, then erase) anything that is not relevant to the solution; all what will be found on the page will count.

Each problem is worth the same amount of points. There will be little partial credit so make sure to get
evervthing right.
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TOTAL SCORE




- PROBLEM 1

Doas follows _ - .
(1) Find all zeros of f( ) = z(1 ~cos z) on C and prove why you have all of them.

(2) For each Zero determme its order.
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PROBLEM 2

- Consider the differential equation

__.ac-l’-z

- f(z) = f(z)
 forzinan open set D. Do the following; _
(1) What properties of D you need to require so that this particular equation has a solution

that is analytic in D, Give the full reason for each property that you st_ate.
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~ (2) Choose such a D and find the explicit solution for which f(1) = 2.
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PROBLEM 3

f ... cos(z) | N | ' 5
Note that f(z) = sin(z) has an isolated singularity at z = 0. Do the following:
(1) Determine what type of isolated singularity is z = 0. (Justify your answer, of course.)
Find the 13?835&;?_'__3,.&01' which f(z) admits a representation as a converging Laurent

series ) anz"on{ze€C:0< |zl <r}. e
(2) Find the coefficients a_», a_y, ag, 2; and a; in this representation.
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PROBLEM 4

. 2
Consider the Integral f .
ri+z4

linear segment [—R, R] on the real axis by the semicircle {Re'?: 0 < 8 < 7t}. Do the following:

(1) State, but not PTOVE, a general theorem that will allow you to compute such integrals.
(2) Compute the integral.
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dz where T is the curve obtained by joining the endpoints of the
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PROBLEM 5

B

Z
A
0 < |z| <2}
2 < |z| < oo},

Find the Laurent series of iz} =

P

{zeC

(2) the annulus {z € C

(1) the annulus

(1)
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‘PROBLEM 6
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Suppose f(z) solves

(1= 2)f"(2) + 22f'(2) + 8f(z) =

Assume the solution

relation for the Coefﬁcfeaxl-:tess the form f(z) = Ln>0anz". Find, but don’t solve, the recursion
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