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Sqrt[25]

+5Natural-5Integer

Sqrt[-1]?

ITERATION & C

COMPLEX NUMBERS

polynomial equations
e.g., quadratics a x2 + b x + c = 0

x = (-b ±±±± Sqrt[b2 - 4 a c]) / (2 a)

i = Sqrt[-1]

z = a + b i
real

imaginary

1 + i
-2 + 2i

-1 + 3i

real

imaginary

1 + i
-2 + 2i

-1 + 3iOPERATIONS

addition & subtraction
vectors

multiplication
algebraic 
z w
(a + b i) (c + d i) = (ac - bd) + (bc + ad)i
(1 - i) (1 - 3 i) = -2 - 4 i
geometric 
|z| |w| = |a + b i| |c + d i|
arg[zw] = arg[z] + arg[w]

1 - 3 i

1 - i

-2 - 4 i|r|
 =
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MANDELBROT SET

zn+ 1 = zn
2 + C

iterative
start with z0, square it, and add C
start with z1, square it, and add C
…

map
colour code points according to

criterion
e.g., |z150| < 2


