
MTH 317/617
Homework #2

Due Date: Septeniher 09. 2022

Problems for Everyone

1. Show that the hilletLori z(t) = e’, 0 < t < 2r, is the paninetrie represeitatioi of a the nnit
circle iii rite cipiex plane traversed itt the corirttercloekvise diced ion.

2. Sketch the following (tliV(r, i11 tilO complex plane:

(a) z(t)=:k”.0< t <2.

(h) z(t) = 2_”O t

(e) z(t) r 0< t < 2.

(d) zU) =r’’.0 < t <2w.

3. Jfll all the vaiie of rite f0lh’ big. Express roar answers ii’ rite fruit = witere 0.?) 6

(a) (—lii).

(h)

(e) (1-
i/h

(dv).

(e) I.

4. Let € arid assinie z C C is a root of the polvitontial

p(z) = 0o + ‘i +

(a) Prove that for all C t. a(zj = pIz).

b) Prove tInt F is also a root of the polvnranial.

5. Sketch each of rIte following sets and determine which of the sets are (in,, 0/OS:

(a) {z E C —

1 + 3}

h:: {z C C :0 < —2 <3)

k) fz€C: 2}

(d) {z C C: —l <Im(z) < l}

(e) {z C C: (Be(z))2 > 1}
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6. For each of the following points in C, determine its stereographic projection oii the flieniami

sphere

(a) z = 1

(h) z = 6 — 81

3 2.
(c) z=-j+l.

7. Describe the projections on the Riemann sphere of the following sets in the complex plane C:

(a) The right half plane {z : Be(z) > O}

(h) The disk {z : Izl < 1/2}

(c) The annulus {z : 1 < Izi < 2}

(d) The set {z : Izi > 3}

(e) The line y = (including t lie point at cc)

2 Graduate Problems

1. The following problems are related to the topology of C.

(a) if 5’ is a coiuitahlv hiliiiite collection of open subsets of C indexed 1w 1 e N, prove that

S is open.

(h) If 5, is a finite collection of open subsets of C indexed by i C { I a }, prove that fl £

is open.

(c) If 5 is a i’oinmtahly infinite collection of open subsets of C indexed by i C N, then fl “

is not necessarily open. Show this Iw constructing an explicit example.

(d) Prove that if S and T are dmnaiiis in C with at least one point in connuon. then S U T
is a (lolnam.

(e) Ifs’ and 7 are domains, is SflT a domain? If so, prove it. It not, draw a counterexample.
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