Sxx(f) SXX.yy(f) SXX~XY(f)
PSD matrix S(F) =| Sxxyyf)  Syy(H) Sy sy

Sxx.xy( f) Syy.xy( £) Sxy( f)

S(f) two-sided PSD matrix of x(t)
G(f) onr-sided PSD matrix of x(t) G = 2S

Cxx Cxx.yy Cxx.xy

Covariance matrix C= CXX.yy ny ny.xy

@)

Xy.XX ny.yy ny

1
NERENE

Amatrix A



! ERIERE KD
hy =1 Gyy(D) = |hyy if F26 0 Af<f o
0 otherwise
hyy =l ny(f) = hyy if f2f o Af<f
0 otherwise
. l . M
hXy = % ny(f) = th if f2f o Af<f
0 otherwise

G yy(0) = [Gxx (D) Gy ()

spectral moments

zero-order spectral moments

forxx N .xx = >‘(O’Gxx)

oryy N,y = X0.Gyy)
forxy  Ngxy = X0.Gyxy)

>‘O.Xx.yy = >‘(0 G

’ xx.yy) >‘O.XX.yy =

A\(1n,G) = J . G(f) df
0

Nxx =3

>‘O.yy =3

>‘0.xy =1

3

a check ckl = hxx‘(

f

m

in) =3



frg:=0,1..50

0.1

Gy (frg)

Gyy(fr8) 0.05

0
0 10 20 30 40 >0
frg
Gxx(f) 0 0
S(f) = 0 ny(f) 0
0 0 Gy
. T
S'(f) := A-S(f)-A
>‘O.xx 0 0 300
0 0 >‘O.xy 001
. 1.25 -0433 0
C':=ACA C'=|-0433 075 0
0 0 1
A=1

A= sort(eigenvals(UT-C'-U>)



The PSD matrix allows the covariance matrix C (symmetric) to be computed:

Cx,\ C,\;\-, B 00,5
C = C.l}'zx-‘-' (?.D' C‘.,U )
C-\Jum\' C-’gw Cw i _
! 1
Crll CrlZ CI 13 ﬁ - m 0
C'=E[s(r)s()7]=A-C-AT - C= Cu Cul allo 1
sym [ 0 S .

In general, matrix C' is not diagonal, 1.e. some correlation exists between the stress components of s(7). If this happens, if

1s necessary to compute a new covariance matrx C’, in which all cross-correlations (out-of-diagonal elements) are zero
This outcome vields by solving the following eigenvalue/eigenvector problem for C”:

C, 0 0

v T ' v ~r
Cc,=U".C'U > c,=l 0o C, o0
0 0 C

The eigenvalues are in the main diagonal of C's, the eigenvectors are the columns of U



