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2nd Order Systems S

Consider a single-degree-of-freedom system
with non-linear spring
dx
dt
dX
= —pX —g(X

2D5(r

Fokker-Planck
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Stationary Density Function satisfies

T2 fpergb)i]+0 2 -0

x>

ME 529 - Stochastics

lllll

G. Ahmadi




Additonal Erast Stationary Solutions Clesksen

/2

Consider X +h(H)X +g(x)=n()] fr =2+ [ alr)iy

Fokker-Planck % _ _X% N %[(g(x)-&— h(H )x)

Stationary
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( )%];:O |;X[h(H)xf + D%} - 0|

Now set —Xg+g X
X

Assuming f=f(H) jof _of | fof _of
ox oH ox oH

oo
HH|:> h(H)xf+D—aH x=0 or
6f df 1 7iﬁ'1(5)d.§
h(H)erD—(aH =0 T:_Bh(H)dH f = Coe Do

with D 1 eXp{——j dg}dxdx
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Consider

Solution ¢ _c exp (,B/D)j (&)dg

Consider 2

X% +2X?

Solution f = Aexpi—(x* + X* + x2%? J{x? + 2%2
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)'('+[X2+2X27

)2DX

Additonal Bt Sty S@H[uhons Clarkson

Solution Jf =C_ exp IOH h(&)dEH,
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Consider the Nonlinear system given as

X + fsgn X +(1+ g‘x‘jg(x): n(t)
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Consider the nonlinear stochastic equation
with random coefficient (Yong & Lin, 1987)

X +[n(7)+ n(t)]X + @21+ ny(t)]X = ny(t)

r—lxulaﬁx2
2 2

7X6X+£<{[h )X -D, X+a)X]f}+—[(a)D X2+ D,X2+Dy)f|=0

Fokker-Planck Equation
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Corresponding Ito’s Equation

IdX = {(h(")- D, )X + @2 X Jdt +/2(D;;X? + D, X ? + Dy, JAW

= )= S exp _J-r h(u)du
E dW)2 =dt :> 2D [+ Dy, ° 2D,,u+ Dy,
Dza,L,1
Br+a \_> | (x.%) 2D I+ Dy, 2”205 0a ]ex”{zﬂor}

22
x x C exp
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Additonal Eact Statloaiy Solutiong ¢laeksen

For IX +(a+ XX + @[l n,(O)]X = n, (t) %:

Solution |f—C4exp{—2€(x2+w§Xz

}
For X +h(0)X; +@f X, 1n
|F=221:(XJ?+0)J?XJ?)|

+inii (t)xj +i77ij (t)xj =4 ®

T | e | T

Solution F=Cy(2D,T+ D) Fexp| - [ h(U)du
s e o 2D,,U+D
22 33
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