
\ITI-I 317/617: Homework #1

Due Date: Sept vial er 08 2023

1 Problems for Everyone
1. If z = 1 + 2?. a’ = 2

— i and 1 + :3?, write the following complex expl’essi(ms in the fonn
a —i— bi where a a id Li are real iiiiinhers.

(a) z + 3w.

(h) —2w + ç.
9

(C)

Cd) na
(e) Iiii((

(f) u/c.
(g) ,.2+9r+:

Solve’ the loJo’viiig equations far c. Express vow’ aui9wer hi tiLe form z = a + bi vlmere a anti
b are real nnnui,m’rs.

(a) z = 1
— /.

(h) 1 + 2?.
1-I-c

(e) ( + i)z — Sc2 = I).

(d) z2 + I = 0.

Describe the set of paints z e C that satisfy each aft lie following.

(a) z — 1 + 1 = 3

(h) c
-

Ic + ‘I.
(c) c’ Re(z) + 2,
(d 2 < II < (
Ce) Reic/(1 ‘I)) 0.

ØLet C C and assume c 0. Prove die foihoiving:

ía) IHe(c) id and Ink
(1)) Ite)z) (:+)/2 and Im(z) —i(c

—

(c) if k is an integer then ()‘ = (ct’),

(d) [z 1 if and only if 1/c

(e) If z = 1 and z $ 1, then Re ((1
— c)) 1/2.



63 Find the argument of the followiiig eotiiplex numbers and write each in the polar turin z =
c(cosV?) + isin(9)).

(a) —1 + 1,

(h) 1 ± ,‘3.
(c) -I.

(d) (2 —

(e) 1 +

(1) \2’1
—

(g) (1 - i)/V211,
Write the given com:tplex 11111110Cr mu time tomi i + /JL where a. h €

(a)

(b) -

( *

— c—Ill

(t’)
.

2 Graduate Problems
1. In timiN exercise von vill prove the Cauclmv—Sclmv,urx nietinahtv for complex nitmhet’s.

(a) I cm 13. C’ he lionnegative real mniibers awl sm ppose that

0 < B — 211C(AA) + AI2C

for all A € C. Prtnr that Al2. < BC.

(hi) Let o a, awl im, h, hue complex mmimumubers, Prove time hilhaving iiiequiality:

kb 2E i2. (I)

Hint: F’orallA€C.weliavefl< a, —Ah,j2.
(c) \\la’ti (hoes equality hold in (1)’?

(d) I:se (I) to prove that

+ b1i2) ( iair)
1/2

— (E IbI2)
1,2

2. Let = i + ly where,,’. p C R. Prove that ti + WI

2
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