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1. Introduction. Let $\{U_{\ell}\},$ $ 0\leqq t<\infty$ , be a one-parameter semi-group
of linear ( $=everywhere$ defined additive, continuous) operators from a com-
plex Banach space $E$ to $E$ :

(1.1) $U_{t}U_{*}=U_{+s}$ . $U_{0}=1$ ( $=the$ identity operator).
(1.2) $\sup_{t}\Vert U||\leqq 1$ ,

(1.3) $\lim_{|\rightarrow t_{0}}U_{t}x=U_{to}x,$
$ 0\leqq f_{0}<\infty$ ($\lim=strong$ limit).

In a preceding notel), the author obtained the following results. i) If
$D$ is the totality of $x$ for which

(1.4) weak $\lim_{h\star}$it $h^{-1}(U_{h}-1)x=Ax$

exists, then $D$ coincides with the totality of $x$ for which
(1.4) $\lim_{l\phi 0}h^{-1}(U_{h}-1)x=Ax$

exists and $D$ is dense in E. The differential quotient operator (d.q. $0.$) A
is a closed additive operator from $D$ to $E$ with the properties:

(1.5) $U_{r^{l}}-x=\int_{0}^{\prime}U_{l}Axds$ for $x\in D$,

(1.6) for any positive integer $n,$ $I_{n}=(I-n^{-1}A)^{-1}$ exists and $||1_{n}\Vert\leqq 1$ ,

$A1_{n}=n(1_{n}-1),\lim_{n*\infty}A1_{n}x=Ax$ for $x\in D$,

(1.7) $1_{n}x=\int_{0}^{\infty,}\exp(-nt)lf_{l}xdt$ and $\lim_{n\rightarrow\infty}1_{n}x=x$ for $x\in E$.

(1.8) $Ux=\lim_{l\rightarrow\infty}\exp(tAI_{n})x,$
$x\in E$, uniformly in $t$ for any finite interval

of $t^{\underline{0}}$)

ii) Let conversely $A$ be an additive operator from a dense linear subset
$D$ of $E$ such that (1.6) is satisfied for any positive integer $n$ , then there
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2) We may obtain, similarly as (1.8), another representation of $U_{l}$ :
(1.8) $U_{l}x=\lim_{n\rightarrow\infty}(1-n^{-1}tA)-nx$ .


