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L DEFINITIONS

® . A= (A‘,) | | |
be a p X p block (nxn scalar) matrix, where A;j are ai X aj. scala.r matrices a.nd B
|l - ]| is a matrix norm defined in advance. . '

Definition 1. Matrix (1) will be called #matnx mth a dommant dmgonal L

| | at least one of the followmg two condltmns is satisfied:
@ 14T 2 el (, =13,... ,p)
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K (2) holds then matrix Af wﬁl be a matnx wath a donuna.nt dxagonal by TOoWS, .
and if condition (3) is satxsﬁed theﬁ A mll be called a matrix mth a dommant

' - diagonal by columns. - - o
~ Next we are going to atudy only matrwes with a dommant dmgonal by TOWS.

 Definition 2. If for every i we have stmg mequahtym (2), then A wxll bei S

- N mlled a matrix with strong dotmnant diag

- Definition 8. A block matnx P oftype pXPp (n xn scaiar),whlch ha.s a block -

stmctme analogmm to that of A will be called a permuta.tmnai matrix if the n-th

o - colnmns of P are columns of the ldentlty n X n matrix chosen in an arbxtrary order.

.. Definition 4. 'Each matrix of type (1) will be called a reduclble matnx 1f o
: there exwta a permutatmnal ma.trxx P such that. . : o

g - '\ .where mth PT the tra.nspoae afP mdenoted and Am a,nd Agg are square matnces

. When a matrix of type (1) is not reducible, then it is called a irreducible matrix. -

. Definition 5. Matiix A = (4y) of type (1) will be called & matrix with
o ’iﬂmeduclble dqmma.nt dmgonal 1f (2) holds for at least one mequahty andif Ais
"meducible |

: Deﬁmtmn& Eachmatnonftype(l)wxlibecallcdamatnxmthaleft7
(mght) dommant dlagona.l lf it has a donnnmt dlagonal and if e
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RA“‘n > 2& Al A;J > M
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LOWER BOUNDS FOR [det Al

The followmg cnterxon for the ndnsingularity fo matnx‘ A df type (1) is B

. known:

Theorem 1 [1, 4]. If a mc‘tm: of type’ (l) n w:tlx a strcmg dominant dmgomd? s

| or ith a reducible dominant diagonal, then A is aonsiagular, ie detA q!: 0 o
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' The following theorems are also known: . - |
7. Theorem 2 [1, 4]. Let A = (ay;) be. an'n X n scalar matriz wzth p strong' .
w ;dammant dtagcmal Then ike foﬂowiny meguamy a'wlds | ' g
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Theorem 3 [3]. Lct A -"-"(ﬂgj) beannxn scalar matr;a: wzth a left dommant

. dmgonsl Then the followmg meqsalaty holds

-(6) | N ldetAl 2 H&, o
, ) o R . : o “_l :
where R
o b = lau| ~ Z'Iﬂiilﬁ SRR
| ny i<i | |
 Next we: are gomg to obta.m some genexalmatmns for the mequahtles (4)

and (5).

For' tha.t purpose let us assume tha.t a block vanant of the Gauss method
. (without choosmg the pivot block and with reserving the leading diagonal block)
may be applied to the n x n linear system with a nonsingular block matrix of type -
(1), and let the matnx obtamed after the IM:h step be A= (Aij(k)) Also let -

) A‘*’ llA;;‘(w ):IIA«;(I@) s
. | 6“" = IIA**(&)!! -3 14y ac)w
: ‘ Cojeb .
be deﬁned for every §= 1 2 . p a.nd for every k 0 1 p -,1‘. f
" Thus the following lemma isvalid. . : e
Lemma 1. If A is a matriz w:tlz a stmng damm(mt dsagafml ikcn %
‘ A""<A‘*““) (k=01,...p-%i=12. .8, .,

" where the uaed maim norm ;a sucls tkai :is zmlue fnr an arbatmnly chascu sdentzty V
matriz is equal to 1.. »

- Proof. It is suiiicient to prove that Am > A(o) Let us pomt out also that the
matncas A..(l) are invertible and . |

] Waal ] Mdl<t eign L
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NS = (l)ll"‘ }: wA,,u)n =

o . J#I" o P ) - V
II(A& AtlAn AH)”lH 2 "fh , 1A11 Ai:"‘"" Co
, j;él,s g ,f | - |
HAﬁ (I A“1A51A Aa;)mlﬂ " Z ”Asj"“"AﬂAll A;,jj >
R nﬁl i : ;
2 IIA"‘ I }I(I A.: Ak Au)"“ﬂ -y sA.n SN lA.a.Au Au Il 2

LR




ozl A - 1A aau*u ) =
-3 IlAc;Il'- P Mnll flam] | lagll=

Tl g I )
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Thua the proqvf is complemd

. -Aftet a number of p—1 ateps of forward Gauman ehmmatxon we obtain the
right qm-tnangnla; mafrix 000 |

| An(p 1) ..... eeens .o Alp(p ‘ )
R Az:(?v“ 1) Azp(P Dy

I 0 e A,,,(p-':l)”
- 'forwhchthnfollowmgcondxtmnshold - B
S ASAPTY (=1,2,..,p). :
/ If we weomplmh thc backward of the. Gamaian method mth retaxmng the
dmgonal bloch Aa(p 1) of Ajp-1, we obtain the quasx-dmgond matrix :
a 9341*8(91»92, wD) o
' ',mhere Di A“(P 1) and A; € A("l) S A¢(D)= IID"E
. Fhmhmmnlm&thewerhommadeaftermdawehave
- Theprem 4 If ilne mc'th (A;g) from (1) Ras q “rou dammaat d:ayoul

j"u,ﬂthen - -
| detAl; H(llA« Il" ZM-;) o

o w&erc the mler of f&c du‘gosul mairiz A“ is deaotcd bg ay cn& the ued matm\f*
- norm takes ihe value of 1 for an identity matmof an arb:tmry order. . R
Pmﬁ IfDihueagenvdw iy (s.-l 2,. a;),

|detA| Hldewd = HH A“.“

=1 i=ls=1

HHHD?‘!I“‘ (D;‘l!“’);‘ 2 H(ﬂ&;*ﬁf‘ Enm,u)

“.0 d=mleml o

o "I‘hus the theorem is proved
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Lemma 2. IfA (A;,) from (1) is with o left dommaut dzagonal and
-1
6" = = 4zl N PCE
, : B .f<i ‘
then
v 5“> < s*D (i=1,2,...,p; k=0, L,. - p= 2).

Thepmofmamﬂartothatofl;emmal
Theorem 5. If the matriz A from (1) is wcth a left dominant dzcgomd .then

jdetal 2 TT(14at I - S sl)™

i=1 , <

with the same assumptions made for the matriz norm.
. The proof is similar to that of Theorem 4. :
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