Math 4356 Exam Il November 21, 2003

Answer the problems on separate paper. Y ou do not need to rewrite the problem statements on your
answer sheets. Do your own work. Show al relevant steps which lead to your solutions. Retain this
guestion sheet for your records.

1. (10 pts) Findthevdueof () where Gisthecircle |z = 2 traversed once in the
G

7’ - 4z
positive direction.
2. (10 pt9) Findthevdueof () (z° - 4z)dzwhereG = 0, +9,and g, istheline ssgment from
G

1to 1+i and g, istheline ssgment from 1+i to .

3. (8 pts) Consider the following eight contours G, G, ,-+- , G, €ach of which liesin the doubly
punctured plane C\ {i, - i} . Identify which of the eight contours are homotopic to
eachotherin C\{i,- i} .

4. (16 pts) Consder the following domains each of which is ether the Right Half-Plane (RHP) with
asubset of it omitted or the Right Half-Plane (RHP) with an additional set augmented to
it. Determine which of these domains are Smply connected. (Here D(z,r) denotesthe
closed disk centered at z of radiusr.)

a  RHP\(0]] b.  RHP\[14) c.  RHP\[1,2]

d  RHPcan(Ll2) e  RHPcan(l23) f. RHP\ D(0,1)



g  RHP\D(1,1) h  RHP\D(21)
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5. (6 pts) Explanwhy el+ Z* has an anti-derivative on the Right Haf-Plane.

6. (20pts)  Find the vaue of the following integrds, where Gisthecircle |z = 2 traversed oncein

the pogitive direction.
. Ze° . 2z+1
a O dz b. O —_—
< 3z-2 < (z+1)*(z- 3)
7. (8 pts) State the convergence properties of the Taylor seriesfor:
a az=2 b. e 9" gz=2
1+ 2°
¥ 1\n
8. (8 pts) Find the circle of convergence for the power series é @
n=0
3 2 n .
9. (12 pts) Forf(z)=q (n+1)°z" find
n=0
a f“(0) b. o ;(Z) dz where Gisthecirde|z = 2

G
traversed once in the positive direction.

10. (12 pts)  Find the Laurent seriesfor

> on the annulus

Z- 7

a O<[g<1 b. O<|z-1|<1



