Math 4320A - Winter 1999 - Homework to be handed in.

1. Monday, January 11:

Findal zsuchthat Z° +z +1= 0.

2. Wednesday, January 13:

a)Suppose that arggzvg isan argument of v_f/ . Provethereare arguments argz and
argw of z andw , respectively, such that arggzvg =argz- argw.

b)Isit aways true that Argg?,—zvg = Argz - Argw ? Prove your answer.

3. Wednesday, January 20:

Isthefunctionf given by
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differentiableat z= 0? Explain.
[N.B. ThisisExercise 9, Chapter Two.]

4. Friday, January 22:

Do thered and imaginary parts of the function defined in the previous problem satisfy
the Cauchy-Riemann equationsat z= 0 ? Explain.

5. Monday, January 25:

Find al z such that sinz= 2, or explain carefully why there are none.



6. Wednesday, February 3:
alLet F(2)=logz, 0 <argz<2p. Showthat F'(2) = —i

b)Let G(z) =logz, - % <argz< 57? Show that G '(2) =iZL.

c)Let C, beacurveintheright haf-plane D, ={z: Rez® 0} from-i to i . Find
1
O-dz.
Clz

d)Let C, beacurveintheleft half-plane D, ={z: Rez£ 0} from-i to i . Find
(‘)Edz.
C;

[N.B. ThisisExercise 8, Chapter Four.]

7. Monday, February 8:

Letf(@=c’, -p<agc<p; and gd=C, '%<argc<37p'

a)Find al cfor which f (2) = g(z) for all z
b)For what cisit truethat f (a)f(b) = f(a+b)?

c)Suppose cissuch that thereis at least one z for which f(2) * g(z) . For what values
(if any) of aand bisit true that f(a)g(b)=f(a+b) ? For what values of aand b does

f(a)g(b)=g(a+b)?



8. Friday, February 12:

P =Y
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Evaluate theintegral () (2)dz , where f (2) = 22, 5 <argz < > and Cisany curve
C

in the lower half-planefrom -1to 1.

9. Monday, February 15:

For each of the individuals described below, give the date and place of birth, and if
they are deceased, the date and place of death. If they are still alive, givethe city in which
they currently reside.

a) The person for whom Cauchy’s Theorem is named.

b) The person for whom Morera’s Theorem is named.

10. Friday, February 19:

Let C bethecircle |z +i| =2 positively oriented. Find the integral

. 1
gmdz .

11. Monday, March 1:

¥ .
Find the limit é jz' . What isthe radius of convergence of the series?
j=1



12. Friday, March 5:

Give two Laurent seriesin powers of zfor the function f defined by

_ 1
t@= 2(Z? +4)

and specify the regions in which the series convergestof .



