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1 Complex Number System

The set of complex numbers C is R, together with the operations
(@1, 91) + (22,Y2) = (%1 + T3, Y1 + ¥2)
and

(T1,91) - (T2,Y2) = (T1T9 — Y1Y2, T1 Yo + To¥;)

Theorem 1.1

Cis afield. With 0 = (0,0), —(z,y) = (—z,—y), 1 =(1,0) and

@ = (2 L) for (5.9) # (0,0

:v2+y2’_:c2+y2

If z = (z,y) we call z the “real part” of z and write z = Re(z2).
We call y the “imaginary part” of z and write y = Im(z).
Define i = (0, 1).

Remark
There is an embedding

R C
x +— (z,0)

so we view R C C.

Under the above embedding, any z € C can be written as z = Re(z) + Im(z) - ¢
and i2 = —1

Define conjugation to be the map

-:C—C
z=z+yYir— T —yYi=2
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Note

Note

If z = z + yi € C it has a polar representation (z,y) > (r, ) via z = r cos 6 + ir sin § where
r=+/x2+y? >0,z =rcosf,y = rsinf. The angle 6 is defined modulo 27 when z # 0, and is

arbitrary when z = 0.

Remark
If 21, 2, have polar representations
2y (r1,01), 21 (rg,0;)
Then
21 - 29 = (rycos6; +irysinby) - (rycosby + ir, sinb,)
= r,75((cos 8, cos, — sin 0, sin ) + i(cos 6, sin O, + sin §; cos b))

= ry7r9(cos(0; + 0,) + isin(f; + 6,))
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