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Complex Number Review

Suppose we have to find the eigenvalues of the following matrix.
4 —10
A=l 2
‘4 - =10
2 —4— )\
4=XN)(=4—-X)+20=0
—16+ A\ +20=0

0

N+4=0
N =—4
A=0+2

Complex Numbers Review

Complex Plane:



Imaginary

T z=a+bi
-2+ 2
3+1
> Real

We define i = —1 as a basis for complex numbers. Operations with complex numbers
work the same as vectors.

z=a+b

w=c+di

ztw=(atc)+i(bxd)
2w = (a + bi)(c+ di)
= ac + adi + bci + bdi®
= (ac — bd) + i(ad + bc)
Z=a—b

<l = V@ + P

Example:

z=—1+2
w=3+4
z —14+213 —41

w  34+4i 3—4i
_ —344i+6i— 87
0 — 12+ 12i — 1642
5+ 101
925
1 2

:g+5l




Polar Form

Imaginary
z=a+b
lell=r
irsinﬁ
0 :
: > Real
z=a-+bi
=rcosf+irsinf, —mw<0<-=+
Example:
z=1+41
™
0=—
4
, T , . T
1+i= \/icos(z) + zﬂsm(z)
Example:

w=1—/3i

1 —/3i = 2cos(

™

3) + 12 sin(—g)

Polar form is useful because multiplication of complex numbers is much easier in



polar form.

z =r(cosf +isinf)
w = p(cos ¢ + isin @)
2w =1p [cos@cosgb—i—icos@sin¢—|—isin@cosqﬁ—i—i?sinGsinﬂ
= 1p[cos @ cos ¢ — sin @ sin ¢ + i(cos O sin ¢ + sin b cos @)

=rplcos(f + ¢) + isin(0 + ¢)]

—= ; [cos(0 — @) + isin(0 — ¢)]

Example:
z=1++1
=2 (cos(%) + isin(%))
=1 (cos(g) + iSiH(g))
2w =2 {cos(?%) + isin(%)}
— 14

DeMoivre’s Theorem
Let z = r(cosf +isinf):

2" = r"(cos(nf) + isin(nh))
Z%:T‘% |:Cos(9+2k7r)+181n<9+2k7r):| k;:(J,l,...,n—l

n n

Example: Find the three cube roots of —27 = 27(cos 7 + isin).
1 2k 2k
(—27)% =275 [cos <7T+3 7T> + isin <7T+3 ﬂ)] k=0,1,2

k=0:3 -cosﬁ—l—isinﬁ}

3 3
k=1:3[cosm+ isin]

5 5
k=2:3 cos%%—isin?ﬂ}

4



You can find all my notes at http://omgimanerd.tech/notes. If you have any
questions, comments, or concerns, please contact me at alvinQomgimanerd.tech
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