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We use matricial norms td determine upper bounds for the absolute
values of the latent roots of lambda-matrix

A = D% 4 A, VT L+ A+ A,

whers A, arc s-quare complex matricesi.e. A, € M(C), ¢ =0, 1, ..., n—1),

5,5

.T: unit matrix.

The latent roots A of A()A) are the zeros of det A(A). It is known that
if o(A) is the spectral radius of a matrix A, then [2, 3, 47 p(A) < plp(A))
and [1, 4] e(A) < [p(e(A?) 144, where (M) denotes a matricial norm of
a matrix M. »

Denoting by € the block-companion matrix of A(2) ; forming the matrix
C2; and taking the (scalar) norm ;U (4 =1, o), of each block of

* Supported by INIC (Centro de Matemitica de Universidade de Coimbra).
1) For B = (B;;) €M (C), we let
7, s

4 s ‘l
Bl = \1“{21 | B.-jl:" Bl : = Max ; | Bl

7=
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€ - s0. obtaining a matricial.norm, ¢;, (1 = 1, o) — we have the follo-

wing relation between non-negative n-square. matrices :

O ]” 0” ”‘A—l + Ao A“n—l”;'._
_"_“____]l_”j_ _1_“_ ”—~A + A A, 1”4
will) = Hl—Ael A + A AL | <
“E:;—-ZH{} .
f”_'Aﬂ—l”.' “_'ALL;~2 + An——lAn—IHi
v A DAl 4 1Ay 1l (1A
St T (LY R Loy
\' I, || 'HA2” 1A, [l + 1A ] 1Al .
; _'_ 0 ‘ﬂ*i‘a_“;___”f}_ o 18y 1y Ay | =) =1
o As Il 4 1A | A

! IHL\M—IH.- [ An—zll;+ (1 Au—ll; 1A, —ill;

(with E,: = p-bloc-unit matrix : = (I ] eM(@C); A,:=0).
P, ps

Now we consider a partitioning in four blocks in such a way that both

diagonal blocks are square .and we take a (scalar) norm of each one of

the four blocks — so obtaining again a matricial norm.
We get
(1) e 0 o | i
plpi(C)) <o (G g=1, )
LI

where, for # >.3%,

0! 1Al ALl + 1Al 1, .,

A WA IA 1Al e

)
2,n—2

(f,j==1,00

i

[} Y 5 o
) Forn = 2 and # = 3, we see easily what thé expressions of «; e B; are.

3 UPPER BOUNDS FOR THE LATENT ROOTS OF LAMBDA MATRICES 291

and
0 | ALl 1Al + ”AEHi. 1Al
(| Al; 1A|l; Ayl 1Al b
i 55 A A A Il S, M R
“En—4”
”Au—lll ”A»—2”1' + ”A»—IH‘J ||‘;1|—-1”i
(i,7=1, c0)

In particular, we have
oy = Max {J| Aol -l 1Al A1l 4 Aol 4 Al A slli}, (0 =1, c0)

and
a—1
by = wtac (1 5 I 5 08+ 1A 1A ] 6= 1, )

which are not difficult to obtain.

As we can find exactly the eigenvalues of the non-negative 2-square
matrix in relation (1), and remembering that the latent roots A are the
eigenvalues of €, we obtain finally

4 e aa J
2) ey s(w—’) . =1, o),

2

an easily calculable bound.
Nuserical Example. Let us take

AQ) = D& 4+ A + A0+ A3 4+ A2+ Ah + A,

A _[2 S]A_—l 7’/\‘[9 O]A_ll —31} "’
N PRl 2 3" 7 |3 —4l""7 o 2|

A“:ls —14]' Asz[s —1]_
7 9 2 —6

with

Taking the (scalar) norm |.|l;, we have

o, = 118 and B, = 603.

And we obtain [A| < 24,57
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Remark

The bound given by (2) can be better than other known ones.
~ For example: B
& 1) taking [5] the relation
A
! (1 A [ Clleo Yoo o1

A<t ) where v, : =
Il U Al + 1G]

An~2 o0
we obtain [A] < 27,50
ii) taking [6] the relation

#—1 i ‘ n—1 2 (i
L B AT A + \/(1 R IS AL~ 4 A Al
=0 (=0

2

Il <

we get |A| < 45,30.
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