MAT 515 Final Spring 2012 Name 64

Directions: Do at least 10 of the followmg 12 ;doblems Each problem is worth 10 points. Extra
credit will be available for work beyond 10 problems. Turnin your signed yellow note sheet
with this exam. '

1. Letf(z)=u +|v and suppose f'(a) exists. Derive the Cauchy Riemann equations at a. é)\ta d}) :-}'b\l{d‘ d;
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2. Show u = x +e*cos(y) is harmonic. F|nd the harmonlc conjugate of u. What is f'(x+|y)
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4. Letf(z) = 2% . Use Taylor's Theorem to,determine f*9(0) .
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5; Calculate the following:
a. The integral of zsin(z%) along the straight line from 1+2i to 3.
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b. The integral of zsin(z%) along any simple closed contour.
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6. Calculate the integral of */((z*+4)(z%+36)) counterclockwise around the C|rcle of radius 5
centered at 0. ‘
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8. State and provethe FundamentalTheoremofAIgebr(a %* .46 2,"'.‘
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9. Show that the absolute convergence of a series of complex numbers implies the convergence of
the series.
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10. Find a Laurent series for f(z) = (3z-3)/((2z- -1)(z-2)) about z = 1 that is convergent for .5 < |z 1|<1.
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12. Suppose f(z) = Yo 0 is valid for |z|< 1. Calculate the integral of 1/f(z) coun

around the circle of radlus % centered at 0.
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