
S e s s i o n 3 0

Homework Assignment 1 0

M o s t Important Problems

I - 7 , 9 , 14, 1 5

A l s o
,
please f i l l ou t c o u r s e

evaluations!
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f o r a r e a l a n do u r process.

For a complex random process *
I t )

R# I t , , t z ) = E [ * KIHEI] = ( E [Xltz)#It)*])*
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conjugate symmetric
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Applying t h i s t o a L . F I . system, w e get 3 0 . 1 6

E ( M t ) ] = E [[Htt-d)h i d ) do ]

=-§E[*I t - I ] h i d ) d d

=-§ A l t - d ) h l a t d d

= M x C t ) # h t t )

i .
M y I t t = E [ Y ' ] = M a l t ) # h t t ) .



Rp, I t . , t z ) = E [ Y I t , ) -T l t z ) ] 3 0 . 1 7

•

* I t , - a ) h id) d d . fixI t , - P ) hep)d p ]= EL f t p . . E E
= f f E [ * I t , -d ) K l e z - p ) h ( d ) h i p ) dodp÷ :
= § R x , I t ,-do.tz-B) h id ) h ip )

d d d P

- i s

I f R x x I t , , E z ) = R x Ct , - ta ) ,then w e have

Ryy I t , # [§[Rx f t , - E z - d t p ) h 6 ) h ip ) dddp
( a function o f £,-12),

=

Ryle,-LET

S o i f # I t ) i s a W . S . S .
3299.78088108

r a n d o m process ,
t h e n

e s

Ci) µ , I t s = µ *
# h i t ) -Luxh t t - d ) d o

= Mx] h i t - d ) d a = M y

( i i ) R y , I t , t z ) = P , I t , - t z )

theorem: I f t h e input t o a s t a b l e L . F I .

system i s a w . S - S . random process,
t h e n t h e output i s a We s - S .

r a n d o m process.
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n.be. Regarding t h e i n v a r i a n c e o f t h e Jacobian w i t h
a change i n t i m e o r i g i n : 3 0 . 3 5

Assuming gc.) i s invertable a n d half'c.)

X, = hey,)
2424¥ o o . . . O

X z = h Cyz)×.:*.,⇒Iiii÷i¥,-to a :*. io. . . .
: :
I o o o . . .

21
¥)

= 24¥.254¥...'f¥.
S ince g ( x ) does not vary w i t h t i m e , neither

-
1

does h l y ) = g Cy), s o t h e Jacobian does not

depend o n t i m e .
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