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Abstract

Numerical Realizations of Solutions of the Stochastic KdV Equatig



Exact Solution of Stochastic KdV - Wadati - 1983




The One Soliton Solution Under Noise

We consider the one soliton solution of the KdV:
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Statistical Averages

Dr. Herman Numerical Realizations of Solutions of the Stochastic KdV Equati]



The Exact Solution for < u(x,t) > via the Diffusion Equation

So far, we have




Solving the Diffusion Equation

Therefore, the transform solution is

el
Dr. Herman Numerical Realizations of Solutions of the Stochastic KdV Equatig




The Damped Stochastic KdV




Asymptotics

Large Time Behavior of the Soliton Peak:
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Numerical Simulation of the Stochastic KdV

udied the KdV equation using
ion [?2]:
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Zabusky and Kruskal (1965) st




Simulating Brownian Motion

We use discretized Brownian motion, where W (t) is specified
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Brownian Motion - Simulation, Mean, and Variance

[fontsize=] randn(’state’,100) T = 1; N = 500; dt = T/N; dW =
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Wadati Identity

The other identity to confirm is
1
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Numerical Results - Code for Averaged Soliton

mu=sgrt (2*eps) ;




Single Soliton Plus Noise




Averaged Soliton with Noise




Average Soliton Amplitude

Amplitude vs Time
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Loglog Plot for Average Soliton Amplitude

Log(Amplitude) vs Log(Time)




Zabusky-Kruskal Scheme Plus Stochastic Terms
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Vectorized Form

[baselinestretch=1,fontsize=]
A=(spdiags(-2*ones(N1),1,N1,N1)+spdiags(ones(N1);2,N1,N1)
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Stochastic KdV Results
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Stochastic KdV Results

500 runs fore =.1 and 1 =2




Damped, Stochastic KdV Amplitudes - Varying N
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Comparisons of Amplitude Decay Due to Noise and Damping




Amplitude Decay for Several Parameters - Integrated




Decay Constants for t € [0, 10

|Decay Constants for t € [0, 10]
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Decay Constants fort € [0, 100

|Decay Constants for t € [0, 100]
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Decay Constants for Integral Computation

Log-log Plot for Rescaled Integral Solution




Decay Constants for Finite Difference Results

Log-log Plot for Rescaled Numerical Solution




The Two Soliton Solution of the KdV Equation

When two solitons collide, they interact elastically. The exact
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The Two Soliton Solution of the KdV Equation

Two Soliton Solution of KdV (Zabusky-Kruskal Scheme)
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The Two Soliton Solution of the KdV Equation

Two Soliton solution for £=.01 and y=.01
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The Two Soliton Solution of the KdV Equation

Two Soliton solution for £=.5 and y=.01
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Amplitude and Position of Damped Solitons Under Noise




Amplitude and Position of Damped Solitons Under Noise
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Conclusions

© Exact Solution of Stochastic KdV
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Conclusions

[§ R.L.Herman, “Solitary Waves,” American Scientist, vol. 80,
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