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Sept. 16 2010 MA 525

(10) 1. Let f(2) = z® 4+ 4y?. For what z = z + iy does f'(z) exist? Where is f analytic?
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(20) 2. Prove using the definitions introduced in this course that

2y — 21

sinz; —sinzy = QCos(f%ﬁ)sin( 5 )




(20) 3. (a) Write the z = sinw and then invert it to derive an equation for the function
w = sin™! z (this will involve logarithms).
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(b) Use the formula from the first part, using what you know about the logarithm,
to find all solutions to the equation

sin~}(—1).




(15) 4. Use the Cauchy-Riemann equations to find all harmonic conjugates to the harmonic
function u(z) = e* cos 2y + zy. (You make take for granted that u is harmonic.) You
must show work.
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(15) 4. Use the Cauchy-Riemann equations to find all harmonic conjugates to the harmonic
function u(z) = e2® cos 2y + zy. (You make take for granted that u is harmonic.) You

must show work.
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(15) 5. Describe how you could find a (single-valued) branch Logz of the multiple-valued
function w = log z so that

Log (1) = 2mi; Ebg (€?) = 2 + 6.

Convince me that you know how to chose such a branch (a good illustration is enough).




