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2 8 . I

StochasticProcesses

• T h e i d e a o f a s t o c h a s t i c

p ro c e s s i s a straightforward
ex t e n s i o n o f t h e i d e a o f a

random v a r i a b l e .

• I n s t e a d mapping e a c h o u t c ome W E S

t o a n u m b e r Xiao), w e map i t t o a

func t ion o f t i m e * I t w )

2 8 - s

2 8 . 2F o t h Processes
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No te : I f * I t ) i s stationary, 2 8 . 1 8

i t i s f i r s t - o r d e r ( n = D stationary.
⇒ ¥111) = f*,£¥?, i v e E R .

= f *£ j ) ,
f o r a n y t z e l R

= f ( x ) ( n o t a function o f
t i m e )c s

i . E [ * I t ) ] =-{xfault) d x N o t a)(funct
ion= Px f . ( t )D X = constant o f

t i m e .
- i ssimilarly

v a r ( * HI) = E[X7t1] - (E[Xcel])'
= O - = constant (Not a function)

o f t i m e .
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2 8 . 2 1

2 8 . 2 2I n t h e special c a s e o f Zndordere
( n = 2 ) stationary processes, w e h a v e

Entities' = fact.IE,'¥I⇒'"-ER.
T h i s m e a n s t h a t t h e second-order p d f

¥1#Ez) = "f*lxnXz;t,,tz)"
c a n

depend o n t , a n d t z only through
t h e t i m e difference t , - t z o

I n s u c h c a s e s
,
t h e correlations

between * I t , ) a n d A l t a ) c a n depend
only o n t h e t i m e difference t , - t z .
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Note:'t. I f a random process # H i s f i r s t
2 8 . 2 4

a n d second o r d e r I n = 1 , 2 stationary,
a n d i f E [ * I t ) ] a n d E [ * I t , )Hitz)]
e x i s t , t h e n * I t ) i s wide-sense

stationary. T h e c o n v e r s e i s n o t t r u e .

2 . I f a R . P . H t t ) i s stationary ( 5 .5 .S),
i t i s a l s o w i d e - s e n s e stationary (W.s.si)
i f E [ * I t , ) ] a n d E [ * I t , )# I ta ] exist.

3 . I f N l t ) i s a w . 5 . S . R . P .
,

E [ * I t , ) X I E I ] ,
C o v ( N l t ) , #I ts ) ) ,

a n d t h e cor re la t ion coef f ic ient r**, * € ,
w i l l depend only o n t h e t i m e

difference t , - E z .
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(i) E [ * I t ) ] = E [cos (Wo t t o n ) ]

= E [ g o t ) costOH)-slywot)s e n i o r ]

= 1)(cos@of)c o s o -s inkwot ) s i n (o))#( O ) £ 0.

= c%¥I§#d% -

suzwgt-
qs.no

d o

= O i . E [ * I t s ] t o = constant. O r

n i b Eveneasier,'
E[Htt)]¥E[cos@otto)] =

¥§µot°t-01d o

F a t h e r

⇒

tI¥¥IE: o n e period.io.



c o s A , c o s B = I [cos ( A tB ) + c o s (A-B)] 2 8 . 2 7

( i i ) : E [ H t t p * l ed]
= E [ c o s (not ,t t o ) . c o s (no t>t o ) ]
= E [{(cos (Woltittz) +2*0) + c o s (wok,-tz)))]

= I z E [cos(Woltftzft 2 OH)] t'zE[cos (woltitz)]

= { cos (Wolt,-tz)) #

i e ( i ) E [ * I t ) ] = O = constant, 2 8 . 2 8

( i i ) E [ K l e i # l t d ] = { c o s Wo l t i t z ) .

i . K i t ) i s a W . S - S . R . P .


