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0. INTRODUCTION )

We consider the linear Cauchy problem

uw' (e} - Aft)u(t) = £(), telo,T]
{0.1)
u{l} = x

in & Banach space E. Hers x ¢ 2, £e¢C{[0,T],E) and for sach te[0,T] the

cperator A(t) generates an analytic semigroun {ESAgt)}5>O in &; its

domain DA(*] may depend on t and be not derse in E.

We make the following assumptions, already introduced in [4]:

A{L}):D CE =+ E is a closed linear
ALy~
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than those known in the literature
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; in particular, they (1.2} Altla(t)+f (= e o S
‘ Alr) e, T
=3 0.1) in which neither the con-
the domal 3] rg, 183, {21, (3] or the st g differen-— 1 thiz can h
4 ins Ly 13518522, 135, DOT ERE trong differs this can bs proved by the ar o F
alt) r oo Fan ‘ = BY ks argument used in {5, Proposition 3.7(i} )
1 37 Fal 5 i b - < === . .
0f the resolvents t+R(},A{r)) [6],0q,111],{1] is required. Let now £¢.0,7] and define
Actually, under thess assumptions and pravided the data x,T are suffi-
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ciently regular, we have proved in [::J existence, unigueness and sharp ; vis) = e"" S)A\t)u’s‘ selo 17
i L] e 0,ti.
regularity résults for strict and classical solutions u of (0.1}, as
well as a representation formula for B{-)u(*) which is cbtained without - “hen for sef’),tf
using fundamental solutions. As a conseguence, we derived an a-priori 1
. . . = : 5 w i . N
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How=ver this estimate, though interesting of its own, &oes nou
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sxpress the solution by the
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spmaas. se= 15, Propositien 2.41). Moreover, (1—Qr) exists as 2 boun- '
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rator QO simply by Q.
N X i X whereas by (1.2)
Mow we turn on the function Gc and split it into several
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Progf Thne first part is straigatforward; the proof of (i} is easily
obtained by induction, starting from (1.6). Part (ii) £ollows readily

by {5, Lemma 2.3(31i)]. Concerning {iii), the result is obvicus if

te.r)iQlr,o)=0ir,s)idr - [ Q {e,r)Qiz,s)dr,
n-1 = . n~1

and the result follows by (i) and (ii}) after straightforward calcula-
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where ws have used Fubini's Theorem. Consequently we get by Lemme 1.2

(iii)~(i), fozr each c«]0,1] 2nd telo,Ti:
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€ 8 = n=1 Dniiné} E

Recalling (1.8) and collecting (1.10),(1.11},(1.12),(1.13) and (1.14)

we can letr e+07 in (1.9}, and (1.1) follows. Theorem 1.1 is completely

proved,

BEMARK 1.3 A generalized version of Theorem 1.1 can bs proved for

cl ical lut] zlongin: s ; i las
asslcal sclutions belonging to the class 0euTI4E Iu(DA), this class

was defined in [5, formulas (. ~1.2)]. co respondingly, the data

<
T
x,f have tg be chosen in 5;?3; and in L1(O,T,E)ﬂc(]0,T],E) respactive-
iv; the proof is essantially the same, but it reguires much more tach-
nlcalities.

2. THE FINDAMENTAL SCLUTION

The argument used in the prosf of Theorem 1.1 can be refined &

order to get a deeper resultb. Namely, we have:

THIOREM 2.1 ILet fe C([G,T},E}, xeD and suppose that A(0)x+£(0)

A(0)
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Progf As in the proc’ of Thesrem 1.1 we arrive at {1.9}; now we try
to pass Lo the limit as £-07 directly in this expression, in order to
get a representation formula for uilt). Recalling (1.8) and {1.18) we

have:
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but if we split the operator {1-0Q} into its Newnann series, then a

simple calculation shows, via Fubini’s Theorem, that the last eguaiity

can be rewritten as:
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