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Some mathematics

I 23=8
O 24=16
x 2'0=1024

0g,8 =3
09,16 =4
09,1024 =10

s 27=Yy logy = x
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More mathematics

0<qg<1.:
1+q+Q°+q’+...+q"+...=1/(1-q)

1+q+g°+qg°+...+q"+...=8S

1+q+Q?°+qQ>+...+q"+...=
=1+q1+q+g°+q°+...+q"+...)

S=1+q9S

S—-qgS =1

S(1-9) =1

S =1/(1-q)



Homothety

ABC (1 DEF
k = 0OE/OB
(about 3/2)

DEF 1 ABC
k = OB/OE
(about 2/3)

K> 1 — enlargement
K <1 — shrinking
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The dimension

M — a set

£, T, ... T —homotheties with coefficient k
M=UT (M)

sDimension of M: d = log p / log (1/K)



Simple cases

= aline segment
m P= 2, k=1/2
s the dimensionisd=1log2/log2 =1

s arectangle
m p=4,k=1/2
s the dimensionisd=1log4/log2 =2
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The Sierpinski triangle



http://www.youtube.com/watch?v=QsMvoui5WlQ
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The area of the Sierpinski triangle

= The area of the original triangle: 1

s Step 1:  Va cut away

m Step2: 3%( V2™ Va) cut away

m Step 3: 3*3%(a* Va* Va) cut away

e Vat 3 (VarVa)+ 33(Vat Vat Va)+ ...
= Vo[ 1+3%(Va)+ 335 Va* )+ ..]

= Ve1+(3/4)+(3/4)%+..1= Va* 1/(1- % ) = 1



» |s the Sierpinski triangle a line?

s What is the difference between an are and
a line?

DIMENSION!!



Dimension of the Sierpinski triangle

d=log3/log2=1.58
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Fractals

s Sets for which their dimension is NOT an
integer

m typical property — a part is similar to the
whole set (self-similarity)

m 1975



Repeating patterns

sa Koch curve

Initiator
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The length of the Koch curve

4%(4/(3*3))=16/9  4*4*(4/(3*3*3))=43 / 33 44/ 34

length in the n-th step: (4/3)"



The Koch curve

m it is infinitely long

= each its part is infinitely long

= has not a tangent line (at no its point)
s dimension = 1.261



Fractal elements Iin the art

= https://www.youtube.com/watch?v=rRgXUFnfKIY



The Koch snowflake

= infinitely long
= bounds a finite
area
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The last piece of mathematics

#nz,=0,z,.=z°+cC

c=1:

zO=O,z1=1,22=2,z3=5,z4=26,...
=-0.5

Z, = 0, Z, = -0.5, 22=-O.25, z3=-0.4375, z4=-0.308,...

For some c the sequence goes to infinity, for some
not.
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The Mandelbrot set

= [ he set of those ¢ (in the complex plane)
for which the sequence does NOT go to
infinity




The Mandelbrot set

http://www.youtube.com/watch?v=0jGaio87u3A




