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Abstract — We intend to invert (and to study the eigenvalues of) block-quagi-
-tridiagonal matrices, We also mention ways for handling the pro-
blem of eigenvalues of a block-quasi-tridiagonal matrix and we

" obtain upper bounds for the spectral radius of a (certain) block-
-quasi-tridiagonal matrix which arises in the discretization of

partial differential equations of elliptic type, self-adjoint case.

1. About the inpversion of block-quasi-tridiagonal matrices
1,1 - In this section we intersst us for inverting block-guasi-tri-

diagonal matrices, that is to say, matrices of the form

Aly Al 0 D we B D0 A
T: = Ay Ay App0 e O DO
0 0 ... O ;

: n-1,n-2 "n-1,n-1 "n-1,n
0 0 .. 0 @ :

Anl An,n-l ' Ann

* The work for this paper was supported, at different stages, by Fundagao
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where all blocks ars of the same order and commute in pairs. Such matrices
arise in the discretization of elliptic pertial differential equations,

We nead a result involving a matrix obtained from T by taking 1its
determinant considering the (commuting) blocks as elements. Let hT: =dev T
be such a matrixs AT is the farmal determinant of T. It 1s kpawn that
dat &

der, when solving large systems of linsar eguatlions and, like in our case,

=dat T . This result allows us to manipulate only matrices of low or-

inverting large bleck-metrices.

1,2 - To invert the matrix 7 we shall use an hybrid methed: classi-
cal partitiocning in four blocke plus & recurring procedurae,

Let us partition and note as follows

|A1I"|
k |
T: I: v = E_l_g,_

io ¥ R1™§
I i
‘An-l n :

o —————————————— ].____L-_

Anl ¢ -0,..0 Hn.n-llann

where P 1s a block-tridiagonal matrix.

It is known thst the 1lnverse of a matrix partitioned in that manner

is
1
-1 K_I_ L
T ml N
!
-with the same partitioning and whare
ki=P L - p7gn, m=-nre L =-pTlon ang n:=(s-RRTI 7Y,

In this way ws nesd only to invert two matrices: P and (S-RP_IGJ. S0 we
have to irvert a large matrix P, with commuting blocks. For achieving this,

ona can use a recurring procedurs. We obtaln a matrix P—l=[X1 ) partitioned

J

in the same way as P and where the blocks xij also commute in palrs,
Let us dancte by PI(i 1 the -matrix obtainsd from P by replacing
’ a
th ; . th ’
tha J block-column with the matrix . i block-1ine.
’ I
u]
. 0
Then, 1f ws put
4: =dsv P and : =dev P (i,3=1,2.4v44,n"1),

Ny 1,3
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we obtain

-1

X, = AT n, . (1,351,2,..0.,01)

i}

.

1,3 - As ws have sean, for inverting e block-guasi-tridiagonal matrix
we need-only to lovert two matrices: S-RP_IQ and 4: =dev P, But, in prati-
ce, we invert two matrices of the same order, instead of inverting a low or-
der matrix S-RFhlﬂ and a high order matrix F. We remerk that the matrices
S-RP_lﬂ and & have the order of the origlnal blocks Aij'

2. Abdut the aiganvn;ues of a (certain) block-quasl-tridiagonal matrix

In this section we intarest us for the eigenvalue problem in block-
-quasi-tridiagonal matrices. Here we get upper bounds for the absclute valus

of the eigenvalues by using a matricial norm:

Upper bounds for the spectral radius of a block-quasi-tridiagonal ma
trix, which arise in the discretization of partial differential equations of

elliptic type, selfi-adjoint case.
Givan the matrix

ABODOD .,,.00EB
BABOD...COD0
T: = tBAB.., 000

oogogoD ... BAB
BOO0OD ... OBA

we look for upper bounds of g{T), whers g(T) is the spsctral radius eof the
matrdx T, that is tao say, P(TJ: =Max | A(T) | , where A(T) dis any eigenva-
lus of T, ’

We take the (8calar)norm ll.||i1]. ii=1,=), of sach block, so aobtai
ning & matricial norm Ni[T]. {(i=1,=), It is known, that #pI(T) :PlﬂitT]!.
(1=1,%). And 1t is also known that p(A]_i||A]|J, {i=1,=), for any matrix . A,

and any (subordinate) matrix norm || .

Ii.

(1) For B=(sij) €M, (K}, K=R (or C), we let

181l s = max RS IO PPy IR S § A N}

3=1,2,.4.,8 1=l 1“1,2.---;1' j=1 H
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Hence we have
ptmi clfall + 2Bl . (1=1,=)
a very simple upper bound for the sigenvalues of T,
Remark

The complete version of this paper is to appsar in "Revista da Uni-
versldade de Coimbra”,
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