
MTH 317/617
Homework #3

Due Date: SepteHiher 16. 2022

Problems for Everyone
• Write each of t he following fniHr ions
find the (loilLaili of (lehLiitIOll.

(a) f(:) = 3: + 5: + I + 1

(h) f(:) 1/:
z+i

(c) J(z)
= :2 + 1

(d) f(z)

(e) f(:)

(1) f =

2. lor the complex lunctioii f(:) =

(a) Descri)e the dotiiain of definition and the range.
h) Show that IL—:) =
(e) Describe the irriage of the veil ical
(d) Describe the image of the horizont

(e) I )escribe I lie i wage of t lie infinite

3. Let F(:) = a + I, (7(z) = I:, and H(z)

S {z E C:

under the follinving mappings:

(a) FL-)
(b) Cl:)

(c) HL-)
(d) G(FL-))
(e) (7(111:))

(f) H (FL-))
(g) F(G(H(:fl)

in the form it’ o(x. j) —t— ii’(.r. y) and for each Eiiiiitioii

2:2 + 3
I: -
: F

line Ref a) 1.

line lrii(:) 71/—).

strip 0 < Im(:) ar/-i.

2:. Sketch the image of the semi—circle:

= 1. Ini(:) >0 and ReL-) > 0}
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1. Prove the sequence of complex numbers z, ;r, + Yn converges to z0 = X + 111o if and only
if x, converges to Z13 and y,, converges to y

5. Prove that the sequence of complex ntnnbers z,, —> zo if and only if —* .

6. Prove that —> 0 if and only if Iz [ —* 0.
7. Compute the following limits justifying all steps or prove that the limit does not exist.

Im(z)
(a) innz—*() Z

(b) hin zcRt.

(c) liinc+.

(d) liin
1 — 1

z—*iZ—i
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