10/30/09 Math 451 — Exam 2 Name: <€\f

There are 7 questions, worth a total of 100 points.

(20) 1. Contour integrals:

(a) Compute / zdz,
c

where C is the unit circle |z| = 1, traversed once counterclockwise.
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(b) Compute / e*dz,
v
where ~ is the upper half of the circle |z| = 7, traversed once counterclockwise as

shown.

: i >
6:2 \/\0‘5 0~v\k1 ief\ vohwe G

YR
T

|

B

|
N |
NYERS
N




(10) 2. Find the principal value of (—1)/.
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(15) 3. Find a function ¢(z,y) on the region shown, which has boundary conditions ¢ = 0 on
the ray y = —z -+ 1, and ¢ = 100 on the ray y = x — 1. Sketch a few of its level curves
on the picture.
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(15) 4. Find the one point where f(z+iy) = z°+(1—y)% is differentiable, and find its derivative
at that point.
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(15) 5. Give an example of points 21, z; € C so that

Log(z12;) # Log(21) + Log(z2).

Calculate both sides to show your example works.
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(15) 6. Show that f(2) = Log(iz) — Z is a branch of the logarithm and find its branch cuts.
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(10) 7. Suppose that f is an entire function (analytic on C), and:

e f'(z)=aforall zeC.
e f(0)=0.
Prove that f(z) = az.

L g)= fR)-ee
Tew g eolive | and ﬁ(ﬂ: F)-o =0 Loz
% g © tonghant | 3(%\’* C.
ngzbmz Foy-a0 = s CO.
Tl o =q6) = fB)-a s F@)oar

-
N\K v’\c&ﬁktﬁy Wl é\wwcé \Q Ql z 3‘ M ‘C - cy'rc‘
% : Ao lek 3(%)'2&% o Dem {l'@\ =T 3%2)
o f2)7 624 e 0l)7 001 5 O,
> (?(%3 AT




