Lecture 22

Properties of ACF's
2. Ry@) = Rxf®) > ACF is an even funchion
Why ?
Ry = E (XG)-XQ—M)] = F [XCH’L)‘XG)] = Re(n)
—

4 - @ﬂ )=-1
3. th() Y KX(O)
From Pl’operl/ [ s

Re(0) = E (X)) = E(X']
PrWF'. QCI _ ,xz)L 20

> F (QQ-'XL)?'] Zo > E E)((L" 2X%2 + 'X%] z0
> E[)-2Efx)+ EM] ZO
> E@) + E0) 7 2B[fix] =2 E[XH- X(H+v)
A v N~
Ro) + R”0) 2. k(@)
> 2 K0) Z 2 K(0)

4. Constant Component
B Xt hes a non-zero  OC” Gomponent , then Kx(@) has a constant Componen.
For example. i X(h) = A,
) = E ke xtew] = E[AR]= A
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Another example: X (1) = )"/; + N(&)

Constant # 0
where ﬂ\/(’cﬂ =E (N(f-m)} =0
“Thus

E k&) = E [Y(+N(+>] = E(X] + ENd] = ¥
Qu,es‘n‘on: RX (9] ?

AHSWCY :

A@ = E[X®- X(++1)
E {@‘u Neo]- (X + N(m)]}

E (X X]+ E[XN(#+0) + E(NHX] + Ew
E[Q()’] + XE(ntt+m ]+ X

Elvey] + RN@—VL-‘&)
—~— N

I

I

0 Ry °
Re®) = (%) + Ry® '
X ) Q() N /\J{_ Lllm Ry k) = O(-)l F*o0
AOx
Rx@) has a constant Componen{. 5 O;()z 23
/J‘G(TL’ —+y =tEM

A

XG) has G hon- Zero ”DC” Com’)onen'l'
&Mbl‘&&\\ly
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%Example of autocorrelation calculation function [ndt, R] = corb(a, b, f)

rand('seed’, 1000); % use seed to make repeatable % Correlation functing using convolution
x=10*randn(1, 1001); % generate random samples N = length(a);

t=0:0.001: 1; % sampling index R = conv(a, fliplr(b))/(N + 1);

[t1, R] = corb(X, X, 1000) ; % autocorrelation ndt = (-(N - 1): (N - 1))/f;

subplot(2, 1, 1); end

plot(t,x);

xlabel('TIME'); ylabel('X");

subplot(2, 1, 2);

p|0t(t1,'R); N . http://www.ece.uah.edu/~dwpan/course/ee385/code/corrx_examplel.m
xlabel(LAG'); ylabel(RX'); http://www.ece.uah.edu/~dwpan/course/ee385/code/corb.m
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- properh 5 of ACF'
e X®#) ha$ a perioolic component, then Ry (1) also has & Pert'wh‘(, Component.

For example, X{) = A Cos (wt+9)

J, / \ v 1
Constants f = { ey > 0RO 2w
b 0, elsewhere

QW?SHOVI'. RX@) = ?
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http://www.ece.uah.edu/~dwpan/course/ee385/code/corrx_example1.m
http://www.ece.uah.edu/~dwpan/course/ee385/code/corb.m

Re = E [ X0 X(++1)]
=E E\ws(wﬁe)- A cos (wt+we +9)]

= [ (Al tos (Wt +0) tos (wt + we+Q) ]
= A°E ((os(w++9)ou>s (wt + w'L+9)]

Use Table A- |

cos(a)cos(3) = 3 [cos(a — ) + cos(a + )]

Re () = —'gf E (Cos(m{; W 19) + Cos (w’t)]

= A E (w5 (2wt +wet 2607 4 A Eftos @wny)
2 —~——
/\_/_;/——/ 095@?

Sm Jﬁ tos (2wt +wa + 19) df
0

?

PoF
— - Sin (awt twr+p) /2

27
=0

>

In Summary,
- A
Ry (’t) = s (w’t)
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