Complex Product in Polar Coordinates



Complex Product in Polar Coordinates

The product z1z5 is defined by



Complex Product in Polar Coordinates

The product z1z5 is defined by

|z122] = |21] - |22]




Complex Product in Polar Coordinates

The product z1z» is defined by

|z122] = |21] - |22] and L2129 = Lz + Lzo




Complex Product in Polar Coordinates

The product z1z» is defined by

|z122] = |21] - |22]

and

L1z = Lz + Lzo

Z1R9 = Z9%1




Complex Product in Polar Coordinates

The product z1z» is defined by

|z122] = |21] - |22] and L2129 = Lz + Lzo

o 2129 = z2z1 (Commutativity)



Complex Product in Polar Coordinates

The product z1z» is defined by

|z122] = |21] - |22] and L2129 = Lz + Lzo

o 2129 = z2z1 (Commutativity)

e If lw|=1 and z is arbitrary,



Complex Product in Polar Coordinates

The product z1z» is defined by

|z122] = |21] - | 22| and L2129 = Lz + Lzo

o 2129 = z2z1 (Commutativity)

e If lw|=1 and z is arbitrary, then

lwz| = || and Lwz = Lw + Lz



Complex Product in Polar Coordinates

The product z1z» is defined by

|z122] = |21] - | 22| and L2129 = Lz + Lzo

o 2129 = z3z1 (Commutativity)
e If lw|=1 and z is arbitrary, then
lwz| = || and Lwz = Lw + Lz

(Vector of z is rotated by angle of w.)



3. If
e 2z has modulus 1 and angle —7/3; and

e 2 has modulus 2 and angle /12,

then 2129 equals

o o w »
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4. If Lz = 3n/7, for which (one or more) of the following choices of n is 2™
real-valued?

A n = 28
B n=17
C n=3
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Distributivity

Assume |w| = 1.

w(z1+22)
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Distributivity

Assume |w| = 1.

w(z1+22)
Z1+2p
V) Wiy
wz
\
Zw
21
0 0
w(z1 + 22) = wz1 + wzy
aw(z; + z2) = awz + awzy (a >0)

Z0(21 + 22) 2021 + 2072
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Im

~.

Using distributivity,

(a+ jb)(c+ jd)

Re

Im

Re



1. The product (2 — j)(1 — 35) equals

o o w >
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Complex Division

Therefore in polar coordinates,

|Zl/,22| = ‘Zl|/‘22’ and 4(21/22) = 421 — ZZQ

In Cartesian coordinates,
a+jb (a+ jb)(c — jd)

c+jd c? 4 d?

o c—jd = (c+jd)* (complex conjugate)

o z2z¢ = |z]?



2. Which (one or more) of the following expressions equals

344,
o

A

B.

C.



2. Which (one or more) of the following expressions equals

3+

J

?

A, 10/(1 + 37)
B. 1+3j
C. 1-3j

D. —(1+75)(1+2j)



5. If z1 and 29 are as plotted below, where B denotes a right angle, which (one or
more) of the following statements are correct?
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5. If z1 and 29 are as plotted below, where B denotes a right angle, which (one or
more) of the following statements are correct?

Im

9] 7

N6

Re

z9/z1 is purely imaginary.
If @ = /4, then 225 is real-valued.

If 0 = /4, then 2] /z is real-valued.

o o w >

If & = /6, then (21)*/z2 is real-valued.
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The n Roots of 2" = v

12" = |v|
2" = & and
22" = Lou
Moduli:
2" = o] = 2| = [o/"
Angles:

n(Lz) = Zv + k(27)

A 2
sz = 224 =
n n

Each choice, k =0,1,...,n— 1, gives a different root.
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6. (In Reverse!)

Answer:

Determine and plot the roots of

2 = —64




