* Question becomes: how to compute

h(t):]'ﬁ(t)_ho(t)

* Recall
) =375, ()-8, (1)
=h, (t)_ho (t)

* Noteif 4,=K=1Vj (white noise case)

h()Z g ()Z g, (1)
h(t)=s,(t)—s,(?)

and decision test becomes
Hl

[ (s, ()= [ v(0)s, (1)t = 1,

Hy
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ch(=Y g () O

J=L 7%
* We used an alternative expression to derive 4,(7)

(1) =

LTRn(t—T)hl(T)dT: TRn(f_T){ igj(t)}dr
J=1 7%
:ZSL TRn (t-7)g,(r)dr
J=L Z;gj(t) (Me;ger'stheorem) J
© 9.
=32 g (1)
J=t 7
:ZSljgj(t)zsl(t)

= h,(?) 1s the solution to an integral equation
(called a Fredholm integral equation of the
first kind).
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* Integral equation solution for a rational power
spectrum equation to solve is of the type:

LR t 2' dr 5() 0<t<T (2)

Note: (1) R (?) correlation 1s even for n(?) real.
=F,|R,(t)] iseven.
(2) if bounds of expression (2) were
f: we would have a convolution

expression.

(3) If S (w) 1s a valid PSD then

S, ()= L[R, (¢)]

n

“L R @

N(s?), D(s?) are polynomial
of even order

assume n < m
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(1) Assume we’re dealing with:

[R,(t-7)h(z)dr =5(r)

0

= R, (t)*h(t)=1s(¢)
= S, (s)-H(s)=S;(s)
(2) Review: Laplace transform and end-point

conditions

Property: assume you have a function defined
only in [0,T]

L= [ f(e)e

Laplace transform property:

dt

d
L{ f(t)} = sF(s) —f(0+)+ f(T_ )exp(—ST)
(3) Correspondence between differentiations and
Laplace transform operation
d

S &> —
dt

) d’
S <~ s
dt
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Sast [s.6)=| Zas

k=0 k=0
%by association
m d2k n d2k
kz_:; “drt Zb dtzk ()

differential equation can be solved to obtain /(%)

(5) Need to take into account “boundary effects” due
to integration defined in [0, T] only.

Recall: .
L R, (t—7)h(r)dr =5(t)

(6) Final solution can be shown to be: n=ord(N)

. /’ m=ord(D)
h(t)=h(t)+ ! D l)[ai(s(") (1-0")+ 5,6 (t-T+0")]

i=0
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Example:

Assume we have R (t)= aexp(—ﬂ|t|)
[ R, (t-7)h(z)dr =s(1)
= LTanp(—,B(t—r))dr =S(t)

(1) Need

S, (s)=L[R(1)] = L[aexp(-plH])]

Review of the bilateral Laplace Transform
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()Need S, (s)=L[R(t)]=a|aexp(-Al)]

7
S, (S) B g2 +,82
(2) Identify N(s?) and D(s?)

N(s*)=2ap by=2af; b, =0 k=0

—

D(S2)=—S2+,82 d = 5%

(3) Derive differential equation

2k n d2k

; d Zb dfzk

— ,st(t)—jTS(t) Zaﬁh()
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