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Complex product, quotient, power using Euler

Start with two complex numbers:

(1) Product zw:

2w S>> (Zei%)-(t')ei%)
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(2) Quotient z/w:
z/w  >> (Zei%)/ (5¢'7)
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(3) Power 2%:
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> 28(e5) > 512eit

Notice:
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Simplify:
512¢"" > 512
Thus: 28 = 512.

Complex power from Cartesian

Compute (3 + 34)*.
Solution

First convert to exponential form:
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343 >> 3\/_<7+7>

S>> 32

Compute the power:

(3+3i)* >> (3\/§ei%)4

> 324e™ >»> 324
Finding all 4th roots of 16

Compute all the 4 roots of 16.

Solution

Write 16 = 16e%.

Evaluate roots formula:

L

> wp = 16T (THT)

(16e™)
Simplify:

> 2T > 2,21, -2, -2
Finding 2nd roots of 2i

Find both 2"¢ roots of 2i.
Solution
Write 2i = 2¢'z.

Evaluate roots formula:

- 1 _,l'(ﬂ'/2+k27r)
(2622)2 >> wk:\/2e

s Vaet (F 1 km)
Compute the options: k=0, 1:
. T — 2 5m
s> V2elT, V2t

Convert to rectangular:

=

>> 144, 1—14

Some roots of unity
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Find the 1% and 2" and 3" and 4" and 5 and 6" roots of the number 1.

Solution
(1) o
// \\
L7
N
N=1
1st

Write 1 = e*. Evaluate roots formula. There is no possible k:

(eOi)% D |

(2) 2nd
Write 1 = e%. Evaluate roots formula in terms of k:

(eo")% > wg = ei(%MzTﬂ) k=0,1
Compute the two options, k = 0, 1:

>> 1L e™m o >»» 1, -1

3) grd
Evaluate roots formula in terms of k:

(60;')% S>> wy = ()
Compute the options: k=0, 1, 2:
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(4) 4th

Evaluate roots formula:

Compute the options: k=0, 1, 2, 3:
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(5) 5th

Evaluate roots formula:

Compute the options: £k =0, 1, 2, 3, 4:

Don’t simplify, it’s not feasible.

(6) 6th

Evaluate roots formula:

Compute the options: £k =0, 1, 2, 3, 4, 5:

Simplify:

1, e, el ei"'g7 JRESRE =

3 1 3 1
1,—+£,——+£z, 1, ——
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