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Jaroslav KURZWEIL, Praha

Let Mm. be the space of real square matrices of or-
der m , R - the real line, R¥ - the positive half-line ‘
(closed), R™ - the negative half-line, A: R™ — M, ,
B—>R™— M, locally integrable. For 4 & R™
denote by Ify,l the Euclidean norm of 4 and for C €
€ M, put ICI.—.':‘e:‘ﬁlc%I . For 7 € Rt 1let
Z(y) be the set of such solutions x: R~ — R™ of

d x

(1) e (t) = A x(t) + B(t)x(t - 1)
that
(2) rup e Ix ()] < o .

t€0

Obviously Z () is a linear manifold.
Theorem. Assume that [B|% is locally integrable and
that
(3) sy Fiamde < w, sap S11BPde < o0 -
t€o -1 t£0 t-1
Then the dimension of Z () is finite. Moreover, there

exists 0: (R*)3 —» Rt such that if
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; t t 2 2
¢ & &
(4) é‘:"’e{: lA(e)ldz € a, twt{; IB(2)*de ,

then
(5) dim Z(y) & O(a, &, ) .
Note 1. @(a, &, ) may be calculated {of course

not the best one). Thus it may be shown that

(1) dim E(yp) € m  if

m/;
e T 1+ 4e® mar (1,421 2 e < 1,

(ii) dim Z(p) € m+1 if

VT4 b e max (1, 421122 42 2 4

(iii) if e* & = 1 and e (1 +ae®*) r - » |,
then

OCa, r,y) = 2m e ?e* (14 g e*)2 52

-

Note 2. The above theorem is related to applications
of Theory of Invariant Manifolds to Delayed Differential
vKuations (cf. [11,[2],[3] ). Let us review some results
which may be obtained for (1). For this purpose extend A
and B to R putting A(t) = 0 = B(t) for t > 0.
Proposition. Assume that A  fulfils (4) and that B
instead of (4) fulfils

6) /:w*f: IB(z)lde £ 8
and that there exists I > ( such that

(1) e*(e*+ L) 2 L

’

(8) (e +1)e*(e®*+LIB < 1 .

- T0 -



Let U be a fundamental matrix of

dx
(9) a—;—(t) = A(t) x(t)

Then there exists @ : R* = M, , continuous,

16 () £ L for t € R such that every solution of

(10) -t = CACE) + BOHITUCE - UTCh) + 8 (£) 1) CF)

fulfils (1). Moreover, solutions of (10) belong to Zi{yp)
with gy =a +log [1+ R (e*+1L)] (so that

dim Z(y) 2 m) .

as SPIB()de £ (/FiBce)itae)
Proposition may be applied, if B fulfils (4) and if (7)
and (8) hold, g3 being replaced by £ .

Fix a and choose L , e.g. L = e . Find such a
& that (7) and (8) are fulfilled for 3 being repla-
ced by & and that the inequality in (i), Note 1 is ful-
filled with ¥ 2 a + Log [1+ & (e*+ L )] .
Then it may be concluded that dim Z (3-) = m (provided
that A and B fulfil (4)).
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