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1. Find a harmonic conjugate to u(z,y) = 23y — 2y> + 22 + 3y on C.
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2. Compute / — dz where 7 is the curve depicted below. Explain your work.
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3. Let fi1(z) = 2%, fa(2) =Log z, and f3(z) = —Lz. Draw a sequence of three dia-
grams to 111ustrate the effect of the mapping f(z) = f3(f2(f1(2))) on the domain
2 below.

0 1

Lo; il = lay Fi B 0202 F

0<r |

La}
—pe L nr & — ‘
o
..2'} Sinz
res A A

—-"T/} /3 $/h Z‘

4. Prove that the power series ) " ~0 n,))z converges to an entire function. Compute
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where 7 is the contour below with R > 1. Explain. 34/
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5. Suppose that Y~ a,2" is a power series about z = 0 with a positive radius of
convergence. The quotient
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a) What is the general formula for a,, in terms of the ¢;’s?
b) Compute cq, ¢1, and co in terms of the a,,’s.
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tan z

6. The function which is equal to 1 at zero and away from zero has a power
series expansion > a,z" at z = 0. What is the radius of convergence of this

series? What is a7
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7. Find all the points in the set {z : |2| < 1} where 2* 4 7 attains its maximum
modulus. +&)
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[£(69) | = (20 +1\* + Sn'30 = 2+ w38 £ easy{

8. Compute
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by integrating f(z) = 1/(2° +1) around the contour that follows the real line from
zero to R, then follows the circle Re' from ¢t = 0 to ¢t = 27/5, and then follows the

line te*?™/5 from t = R back to t = 0. Use the Residue Theorem and let R — oo.
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into a contour integral of the form [, f( ¢ f(z) dz where f is a rational function and
(' is the unit circle parametrized in the standard sense. DO NOT COMPUTE

THE VALUE of the integral and don’t even bother to use any algebra to clean
up the function.

9. Convert the integral

10. Compute the first two coefficients in the Laurent expansion for the function

z
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f(z) =

zZ —sin z

at zg = 0 (corresponding to the powers z72 and z72).



