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Fractals
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a=3/9,  r=4/9 
gives an area a/(1-r)=8/5=1.6



Koch Snowflake

1904
Helge von Koch,


1870-1924
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Mandelbulb  3D 

Daniel  White 2007

 Paul Nylander 2009


Inspired by 

Rudy Rucker

z -> z    + c 


in spherical

 coordinates. 

n

Rudy Rucker, 1946-

Paul Nylander

Daniel White



A Youtube Star



The Mandelbulb



The Mandelbulb



Russ McClay, Youtube 2015



p- Series

is called the p- series

S = 1/1p + 1/2p + 1/3p + . . .

S =
∞

∑
k=1

k−p

is the sum notation



Example
The p=1 series is the Harmonic series:

S = 1 + 1/2 + 1/3 + 1/4 + . . .

It diverges. 



Riemann Hypothesis

n
∞
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-s
ζ(s)= has all roots on


Re(s)=1/2



The roots



Bernhard Riemann, 1826-1866



Example
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=
π2

6

is the p=2 series. It is called the Basel

problem.





Compare with integral
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S = 1/12 + 1/22 + 1/32 + . . .
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dx = 2

S = π2/6 = 1.6449...The exact sum is
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diverges converges



Worksheet



The End


