MAT 515                                 Additional Problems                                    


1. Let 
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be differentiable. Consider the vector field given by 
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. Show that the equations 
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are equivalent to the Cauchy-Riemann equations.

2. Evaluate the following integrals:
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where C is the parabola 
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b. 
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and C is the path from 
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consisting of the line segment from 0 to 1 together with the segment from 1 to 
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c. 
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 for C the positively oriented circle 
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3. Evaluate 
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 for C the positively oriented boundary of the square 
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4. Let C be the ellipse 
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traversed once in the counterclockwise direction. Define 
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 Find 
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5. Find the Laurent series expansion for 
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6. Find a bilinear transformation which takes the unit circle into the real axis.

7. Find series representations for all indicated regions:
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8. Find series representations for 
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 convergent in different regions of the complex plane not including the points 
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9. Find the Laurent series expansion of 
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 What is the residue of 
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10. Let 
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 Find the equipotential lines and streamlines. Describe these curves and the type of flow associated with them.
11. Find the residues at the given points

a. 
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b. 
[image: image33.wmf]2

ln(13)

z

z

+

 at 
[image: image34.wmf]0.

z

=


c. 
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12. Do the following integrals:

a. 
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b. 
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c. 
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d. 
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e. 
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