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The application of Markov vector approach requires
The excitations to be modeled as white noises or as outputs

dynamical systems to white noise inputs.
The equations to be represented in the sta




Remarks

te space form.



4

Further questions

• How to solve the FPK equations?
– A few selected examples for which exact solutions
are possible

• Can we derive equations governing the 
moments?
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 Lagrange's method for solving linear PDE-s.
Consider the PDE of the form 

, , , , , , 1

To obtain an integral of the above equation we consider
the auxiliary equation

Le

z zP x y z Q x y z R x y z
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t two independent solutions of this equation be written as
, , & , ,  where  and  are constants.
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The mean vector and covariance matrix can be evaluated from
the charateristic function.
The PDF in the original coordinate system can be obtained
by using the transformation .Y t Z t 
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Remarks
For linear systems, the exact solution can also be obtained

using convolution integral approach discussed earlier in this course.
The Markov vector approach does not offer any special advantage 
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Displacement and velocity here are non-Gaussian and
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the system has a stable limit cycle.
The jpdf has a modal-line in the neighbourhood of the

limit cycle.
The pdf of dispalcement and velocity are not uni-modal.
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10 01
2

01 01 10 10

20 11
2 2

11 02 11 20 02 20

2
02 02 11 02

2 2
3

Steady state
0 0

0 2 0
0 2 0

0 2 0

0 4 2 0
4

, & 0
4 4

These results agree with the exact solutio

X X

m m

m m m m
m m

m m m m m m
Dm m m D m

D D X t X t

 

  

 


 
 

  

     

  

      

       

  








ns obtained
earlier using convolution integral approach


