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Parallel decomposition of M
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Analysis and decomposition

H A1

H- α 1A1α1A1
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Main problem
Given n-dimensional hermitic positive 
semidefined matrices H, A with

rangA =1, rangH =r, 0<r≤ n,

does exist α>0 such that
rang(H-αA) = r-1?

Algebraic decomposition procedure: 
regular case
If rank (H) = n, 1/α>0 is the only
eigenvalue different from 0 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, 0<r≤ n,

does exist α>0 such that
rang(H- αA) = r-1?

Algebraic decomposition procedure: 
general case
If rank (H) = r < n, the existence of α>0 
such that rank(H- αA) = r-1 is not always 
true.  So an efficient test is necessary to be 
implemented
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Test
Denoting A=(a1t,..., ant)T, t ≠0 with
V1=span{columns of A}
Vr=span{rows of H}
If L= [lkj] is a regular matrix such that
LH=(v1,..., vr,0,...,0)T 

L(H- αA) = (v1-αλ1t,..., vr-αλrt, -αλr+1t,...,-αλnt)T

where

Then λi=0, i=r+1(1)n  iff V1⊂ Vr and ∃ α>0 with
rang(H- αA)=r-1

nkal j

n

j
kjk )1(1,

1
==∑

=

λ

If ∃i∈[r+1,n]  with λi ≠ 0, then Cr+1=V1 ⊕Vr and
rang(H- αA)=r ∀α>0
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Solve the r-dimensional regular case  H´, A´
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An application example
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The Test answers that the material R1
is not contained in H
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