Answers to Assignment 1

1.1. Let z = a +ib. Then iz = ia — b. Therefore Re(iz) = —b = —Im z.

1.2. Let z = a + ib. Then
1 z z a—1b

z 22 |z a4 b2
1 b
m(-)=-——"" <0

m(z) a? + b2

1.3. Let z =a + b and w = ¢+ id. Then

So,

because b > 0.

z4+w=(a+ib)+ (c+id)=(a+c)+i(b+d) eR=b+d=0.

Since
2w = (a +1b)(c + id) = (ac — bd) + i(bc + ad)

is a negative real number, we have bc+ ad = 0 and ac — bd < 0. So, we have

1. b+d=0,
2. bc+ad =0,
3. ac—bd < 0.
By (1) and (2), bc — ab = 0. Therefore b(¢c —a) = 0. So, b = 0 or ¢ = a.

If ¢ = a, then by (3), a*> + b* < 0 and this is impossible. Thus, b = 0 and
d = 0. Therefore z and w must be real numbers.

1.4. Let z = a+ib. Then |z| = va? + b? and Re z = a. Given that |z| = Re z,
we have v/a? + b2 = a. Therefore a? + b*> = a? and so, b = 0. Thus, z = a is
a nonneagtive real number.



2.1.(a) arg(—3 +1i3) = & + 2km, ke Z.

(b) We have
arg((1—i)(—V3+1)) = arg(l —i)+ arg(—V3+1)
Tm o 31w
= Z+6 2/{;7r—§+2k7r
where k € Z.
(c) We have

2412

arg <_1+—Z\/§) = arg(—1+1iV3) — arg(2 +i2)

21 7T 5

where k € Z.

2.(a) Arg(—3+13) = 2.
(b) Arg((1 —i)(— \/_+Z)) 5
(c) Arg( ;‘:{> =%

3.1. We have

S:Zi": 1—@'1?1 _ 1—2'@'1.00: 1—i(i%)50: 1—2::1‘
1—2 1—1 1—2 1—2

3.2. Let (o, (1, (2, (3 and (4 be all the fifth roots of unity. Then for

k=0,1,2,3,4,
gk _ 6z(()—&-21c7r)/5 _ 62k7m/5'

3.3. We have




which is the same as

Let w=1+ % Then we have
wy = e*™5 . k£ =0,1,2,3,4.

Therefore for k = 0,1, 2, 3,4,

l — €2k7ri/5 . 17
2k

which is the same as .
kT ogkmifs _ 1



