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> Definition of Stochastic Processes

» 1%t Order Density and Distribution

» 2" Order Density and Distribution

» Conditional Density

» Expected Value and Autocorrelation

» Auto-covariance and Variance

» Examples of Physical Stochastic
Processes
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Given a random experiment J3: (S, F, P), to each
€ we assign time function X(t,8) te (0,7)
Stochastic process

family of time functions, & S.
X9

}as;le&s?f}

Meaning of X(t,)
= t,§ vary: family of time 4 x(t)

functions |
= tvary: single time \!yk\‘v‘ A
functions . . >
o t1
L g vary: random varlable Example of a sl:ocl;astic plt"ocess. Sample
=t fixed: single number '

Note: X =X(t,&) «e X, =X(t,,&) are n
random variables
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Sampﬂ@ Stoenastlc Processes Clarksen

Derivative of Air Temp

m&%@@@@w}%@%

Alternative definition: Stochastic process is
a family of random variables X(t,), X(t,),...
for t € (0,T).
i. Discrete — set is finite/countably infinite
ii. Continuous — set is non-countably

Derivative of Air Velocity Over Ocean
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infinite
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Densitw Distilonition Functions ¢larksen

15t Order Density & Distribution Functions

[F(xt)=P{X(t)<x} |f(x;t)=M

OX

2" Order Density & Distribution Functions

F(4 %itt) = PIX (L)< x 0 X ()< %}

0% F(x,,X,;t,,t
|f(X11X2;t11t2): (6)1( 6)2( : 2)
1 2
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Stochastic Procasses= (larkson
Stratnovich Dafinition =~

Stratnovich 1% Order Density Function

Lf(t) = Efs(X (t)-x)}

Stratnovich 2" Order Density Function
f (Xl’ X, ;tl,tz)zE{é‘(X (tl)_ X1)5(X (tz)_ Xz )}

Properties F(x,0t,,t,) = F(xt,)

f(xl;t1)= J.j f(X1er;t1rt2)dXz

0
=
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Satistieis o sl Dy %

Conditional Density

Mean Value

Autocorrelation

Autocovariance

or Clt, t,)=R(t,,t,)-n(tn(t,)

Variance ok =Ct.t)=Rtt)-7()
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Eamples of Stocasile ke
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Sample time & space variations of fluctuation
velocity components in turbulent near wall flows
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Exampls@ﬁ@@@ Chrkson

§ 300 Actual § 300 Slmulated
¢ 200+ g 200+
R .
£ wo- W E 100 ‘ﬂ 4 r} M“ qf
S oq i Z o
«b M ol “ . r Uil nrw i
% 2004 "E-—zw-
T:J-JOO— §-m-
w 5 m 25 30 o 1? (a“ 2)0 25 30

Accelerograms of 1940 El Centro Earthquakes
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Bxamples of Stociasiic Clarksen

STS-41 Z Lift-Off Acceleration
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