Math 417 — Section 5 Solutions

1. () z2+3i=2+3i=2—3i
(b) iz =iz = —iz
() Q+i)2=2+) =020 =4—4i+i*=3—4i
(d) [(2245)(V2 —i)| = |22 +5||V2 —i| = [22 + 5|V3 = [22 + 5|3

3. First, we let 21 = x1 + iy; and z2 = x2 + iy2. Then we have:

21 — 22 = (w1 +iy1) — (w2 + iy2)

T — x2) +i(y1 — y2)
Ty — x2) —i(y1 — y2)

€Ty — lyl) (962—13/2)
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and

Z122 = (21 +iy1) (w2 + iy2)

(

= (v122 — y1y2) + i(y221 + T291)

= (v122 — y192) — i(y221 + T291)
= ( z1 —iy1)(v2 — iy2)
122

t\zl

16. (a) In the first step, we have:

|21 + Z2|2 = (21 + 22)(21 + 22)
= (21 + 22)(Z1 + Z2)
2121 + 2122 + 2221 + 2229

2121 + (2132 + 2’152) + 29Z9

(b) Next, we use the fact that:

Re(z) = Z;Z or z+Z =2Re(z)

to say that:
2129 + 2122 = 2R€(21§2)

Then we use the fact that:
Re(z) < [Re(z)| < |#]

to say that:
2122 + 2152 = 2Re(z122) S 2|2122| = 2|Zl||52| = 2|Zl||22|

(c) Finally, to prove the Triangle Inequality we use the results from (a) and (b) as follows:

|21 + 22|? < 2171 + 2|21|| 22| + 2270
|21 + 22| < |21 + 2|21 |22] + |22)?
|21 + 22|* < (l21] + [ 22])?

|21 + 22| < [z1] + | 22|



