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Three methods :

Self-Similarity Method

H= —
sD

- -

Box Counting Method

D— log(No. of Boxes containing points)
B log(Scale of Box)

- -

General Method

_log(No.ofpoints)
~ log(Radius)
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What are Levy Flights? )

@ Markovian Stochastic Processes
@ PDF follow asymptotic Power Law
@ Diverging Variance

o Statistically Self Repeatating (Fractal Dimension=q)
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Asymptotic Behaviour

Ax) = x| 717

'

Behaviour in Fourier Space

f(k) = exp [—i,uk—aa|k\a (1—iﬁ%w(k,a)>]

tanF  ifa#Fl0<a<?2

w = 5 _
—=Zinlk| ifa=1

f(k) = exp[—|k|"]

A\



STATISTICAL FRACTALS
ooe

Levy Flight




STATISTICAL FRACTALS
ooe

Levy Flight

f(x) v/s x
0.006 T
08 —
1.0
1.2 -
1.4
0.005 1.6 7
1.8
2.0 -
0.004
E 0.003
0.002
0.001
0 . 2
-10 -8 -6 -4 -2 0 2 4 6 8 10

Eri Mav 04 1220002 2012



STATISTICAL FRACTALS
°

Generation Of Levy Flight




STATISTICAL FRACTALS
°

Generation Of Levy Flight

How to Generate A Levy Flight Distribution? J



STATISTICAL FRACTALS
°

Generation Of Levy Flight

How to Generate A Levy Flight Distribution? J

@ Asymptotic Method



STATISTICAL FRACTALS
°

Generation Of Levy Flight

How to Generate A Levy Flight Distribution? J

@ Asymptotic Method
@ Fourier Method
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Asymptotic Method

1 0<x<l1
f(x) = A
() { L x>1

xI-a
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Asymptotic Method

1 0<x<l1
f(x) = A
() { L x>1

xI-a

A:1+a

o
Fourier Method

f(k) = exp[—|k|]
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Figure: Levy Distribution with v = 1.2 at different scales
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Figure: Comparison between Asymptotic Method and Fourier Method
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o Wide Area of Applications (e.g.Structure Formation, Spread
of Disease, etc.)

@ Our result gives @ = 1.42 with relative error 18.337.
@ Numerical Methods have their limitation.

@ Further scope for improvement in Numerical Techniques
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