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CHAPTER 4
Complex Numbers

Basics, conjugate and modulus

FORM
z =+ 1y, i =—1, zZ=ux— 1y, |z| = Va2 +y?
CONJUGATE
- 2 _— _ . _ z+z
zZ = |z|%, 21 T 29 = Z1 £ 2, Z123 = 2129, Re(z) = 5
MODULUS
z1 Z1 —
mal = lallal, 2= Bl al = s + [+ 2Re(az)
22 |29
POWERS OF |
Z’4k — 1’ Z‘4k+1 — ’L', i4k+2 — _1’ i4k+3 1
Polar form and argument
POLAR / EULER FORM
z =r(cos@ + isinf) = re, r=|z|, 8 =argz € (—m,n]
ARGUMENT RULES
21
arg(z122) = arg z1 + arg 22, arg Py = argz —argz, (mod 2m), argz = —argz

De Moivre's theorem and roots of unity

DE MOIVRE

(cos@ + isin )" = cosnf + isinnb

CUBE ROOTS OF UNITY

1, w, w? w:ﬂ, 1+w+w?=0, 3=1
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NTH ROOTS OF UNITY

g=en, k=01,...,n-1 Y z=0, [[a=D""

Geometry and rotation

DISTANCE AND SECTION

. mzs + nzi
z1 — zp| =distance; 2= —
m-+n
ROTATION
23 — 21 |23 — 21| 49
22 — 21 |Z2 - Zl|

0 is the angle from 2z, — 2; to z3 — z; (anticlockwise).

CIRCLE
2=z . . ‘
|z — zo| = 7; ‘—‘zk(k;«él)lsacn‘cle,kzlahne
Z — Z9
COLLINEAR POINTS
BTA R
22— 2

TRIANGLE INEQUALITY

[|21] = |2za]| < |21 + 22| < |21] + |20
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