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Complex sample

Incident beam Irradiated
area

Superposition :
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Parallel decomposition of M

H=WAW" =
=, WD(1,0,0,0)W*+ 2, WD(0,1,0,0)W*
+%, WD(0,0,1,0)W"*+ A, WD(0,0,0,1)W",

2

M=A,N,+A, N, +A, N,+A, N,

VIl Jornadas Zaragoza-Pau de Matematica Aplicada y estadistica : Jaca (Huesca), 17-18 september, 2001



Analysis and decomposition

H
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Main problem

Given n-dimensional hermitic positive
semidefined matrices H, A with

rangA =1, rangH =r, O<r<n,

does exist =0 such that
rang(H-aA) = r-1?

Algebraic decomposition procedure:
regular case

If rank (H) = n, 1/a=0 is the only
eigenvalue different from O of the matrix
H-1A
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Main problem

Given n-dimensional hermitic positive
semidefined matrices H, A with

rangA =1, rangH =r, O<r<n,

does exist =0 such that
rang(H- cA) = r-17?

Algebraic decomposition procedure:
general case

If rank (H) = r < n, the existence of =0
such that rank(H- aA) = r-1 i1s not always

true. So an efficient test Is necessary to be
Implemented
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Test

Denoting A=(a,t,..., a,t)7, t #0 with
V,=span{columns of A}
V,=span{rows of H}

If L= [l,] Is a regular matrix such that

LH=(Vv,,..., V,,0,...,0)T
L(H- aA) = (v;-ort,..., V-odt, -oA,, t,...,-0A )T

h n
ek A, =Zlkjaj, k=11Dn
=1

Then A,=0, I=r+1(1)n iff V,c V, and 3 =0 with
rang(H- aA)=r-1

If Jie[r+1,n] with A, = 0, then C'"1=v, @v, and
rang(H- aA)=r Vo=>0
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Yes

s T
LHL = ; LAL =

Solve the r-dimensional regular case H™, A~
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An application example

Complex Pure
23 3 3 61 S 3 3 9
320 64 64 320 32 32 32 32
3 23 1 _ 3 3 3 1L 1 3
_| 64 320 64 20 64 _| 32 32 32 32 -1
H=l 5 1,38 58 3 P=ls 1 1 3 (a 2)
64 64 ° 20 320 64 32 32 32 32
61 3 3 M7 S 3 3 3
\ 320 64 64 320 32 32 32 32 /
1 1
w 0 0 100 4
3 =S
Lip |0 F H O 5 |0 000 (=)
o & 200 710000 °
20 20
1 1 1 1
Y
0O 0 0 O 0 0 0 O
0 & = 0 0O L =Z= 0 ( — 3
1p_1p _ 20 20 _ 2 2 06—10)
H=2P=sh=ly 5 5 "o r 10
20 20 2 2
0 0 0 O 00 0 O
2 00 3
R — 00000 The Test answers that the material R;
10 00O is not contained in H
00 4
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