Mon, Mar 4, 2019 MATH 655, Midterm 1 Prof. V. Panferov

Name: (print)

CSUN ID No. : g% leet7On,

This test contains 8 questions, on 8 pages. The perfects score is 42 points, the last question
is a bonus worth an extra 6 points. The duration of the test is 1 hour 15 minutes.

Your scores: (do not enter answers here)

1 2 -3 4 5 6 7 8 total

Important: The test is closed books/notes. No electronic devices; all cellphones must be
turned off and put away for the duration of the test. Show all your work.

1. (6 points) Give an example of a power series whose radius of convergence is 2, and which
converges uniformly in the disk |z| < 2. Justify your answer. '
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2. (6 points) Let

n
&=

(a) Find an explicit formula for f(z).
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(b) Is the convefgence of the functions nj— uniform on |z| < 1?7 On |z| > 1?7 Justify

zn
your answer.
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3. (6 points) Find the fractional linear transformation which carries 0 into 1, 1 into 2 + 1,
and the circle |z| = 1 into the line Re(w) = 2.
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4. (6 points) If f(z) = zRe(z) prove that f is not differentiable except at z = 0. Find f(0).
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5. (6 points) Find the integrals:

(a) ./c e* dz, from the origin to the point J + i taken along the parabola y = (3)2x2.

™

(b) / z—2§-—;—+T dz along the circle |2] = %, in the counterclockwise direction.
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6. (6 points) Describe graphically the action of the transformation w = sin(z) on the region

R={z€C:0<Re(z) < 2m, Im(z) > 0}

Show the images of the coordinate lines {Re(z) = const} and {Im(z) = const} in the
w-plane. What is the image of R? What happens to the boundary of the region?
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7. (6 points) (a) Let R = C\ i[0,00). Prove that it is impossible to define a continuous
branch of the function f(z) = z+ 1+ 2% on R.
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(b) Describe possible branch cuts in the complex plane such that f(z) = z+ v1+ 2 = %( 2)

has a countinuous branch in C\ {cuts}. Justify your answer. 2 el
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8. (a) (bonus: 2 points) Describe possible branch cuts in the complex plane such that
#(2) =In(z + v/I+ 22) has a continuous branch in C\ {cuts}. Justify your answer.
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The end.



