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Deterministic Description is Unavailable or Unfeasible!



Complex Systems

Properties:

1) non-stationarity

2) a lot of d.o.f.s are involved (multidimensionality)

3) stochasticity

Today we look at:

1) Stochastic Processes and their deterministic interpretation

2) Memory

3) Concept of Attractors



Memo I: Probability



Memo I: Probability



Memo II: Stochastic Process

Probability Density Function:

Expectation Value:

Variance:

White Noise:

http://upload.wikimedia.org/wikipedia/en/8/89/Boxplot_vs_PDF.png


Classification of Stochastic Process

Stochastic Processes

Discrete State Space,
Discrete Time:
Markov Chain

Discrete State Space,
Continuous Time:
Markov Process

Continuous State Space,
Discrete Time:
Autoregressive Process

Continuous State Space,
Continuous Time:
Stochastic Differential Equation



Classification of Stochastic Process

Stochastic Processes

Discrete State Space,
Discrete Time:
Markov Chain

Discrete State Space,
Continuous Time:
Markov Process

Continuous State Space,
Discrete Time:
Autoregressive Process

Continuous State Space,
Continuous Time:
Stochastic Differential Equation
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Markov Chains

Realizations of the process:                             

Markov-Property:

Example:   



Markov Chains

Realizations of the process:                            

Markov-Property:

State Probabilities:



Markov Chains

Realizations of the process:                            

Markov-Property:

State Probabilities: 

Dynamics:

This Equation is Deterministic! 



Markov Processes

Infenitisimal Generator:                            

Markov Process Dynamics:

This Equation is Deterministic: ODE! 



Markov Processes

Infenitisimal Generator:                            

Markov Process Dynamics:

This Equation is Deterministic: ODE! 

1) Numerical Methods from ODEs like Runge-Kutta-Method
become available for stochatic processes

2) Monte-Carlo-Sampling just at the end!



Markov Processes

Infenitisimal Generator:                            

Markov Process Dynamics:

This Equation is Deterministic: ODE! 

1) Numerical Methods from ODEs like Runge-Kutta-Method
become available for stochatic processes

2) Monte-Carlo-Sampling just at the end!

Concepts from the Theory of Dynamical Systems are Applicable



Thank you for attention!
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