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Math 416 Spring, 2022
Krantz March 3, 2022

FIRST MIDTERM

General Instructions: Read the statement of each problem
carefully. On each problem you should show your work. If you
only write the answer then you will not receive full credit.

Be sure to ask questions if anything is unclear. This exam is
“worth 100 points.

(10 points) 1. Calculate the multiplicative inverse of z = 3 + 2i. I

2-121:3"2". ‘.‘—2""'3-—1’
ok q +9 L




2. Calculate this derivative:
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(10 points) 3. Show that the function u(z,y) = 2* — y* is harmonic. Find the real-
valued harmonic conjugate function v so that u + iv is holomorphic.
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(10 points) 4. Explain why every holomorphic function is harmonic but the converse
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(10 points) 5. What does the Cauchy integral formula say? To what class of functions
does it apply? To what class of curves does it apply?
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(10 points) 6. What does the Cauchy integral theorem say? To what class of functions
does it apply? To what class of curves does it apply?
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(10 points) 7. State Morera’s theorem.
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(10 points) 8. Let f(z) = 22+ z and (¢) = cost + isint, 0 < t < 2. Calculate
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(10 points) 9. The Cauchy integral theorem fails for the holomorphic function f(z) =
1/z on the annulus A = {z € C:1/2 < |2| < 2}. Explain why.
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(10 points)  10. Let U be an open region in the complex plane. Explain what it means
for a function to be C* on U.
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