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1 はじめに

$X$ を実数体 $\mathrm{R}$ 上の Banach 空間とする。 最近 Lorenzi [2] は、 次の同定問題を研究し

た。 与えられた初期値 $u_{0}$ と入力値 $\varphi\in X$ 及び観測値 $G\in C^{1}$ $([0, T];\mathrm{R})$ に対し、次の方

程式系を満たす解 $u\in C^{1}$ $([0, T];X)$ とスカラー外力関数 $f\in C^{1}([0, T];\mathrm{R})$ を一意的に決

ぎできるか ?

$\{$

$\frac{du(t)}{dt}$ - $u(0)$ $=f(t)\varphi$ , $\forall t\in[0, T]$ ,

$u(0)=u_{0}$ ,

$\Phi[u(t)]=G(t)$ , $\forall t\in[0, T]$ .

(1.2)

ここで、 $\Phi$ は $X$ の共役空間 $X^{*}$ の元であり既知の観測作用素である。

Lorenzi は、 この同定問題を $A$ が $X$ 上の線形有界作用素、 つまり $A\in \mathcal{L}(X)$ であ

り、 $\Phi[\varphi]\neq 0$ であるという条件のもとで、肯定的に解いた。 同時に、 対 $(u, f)$ の積空間

$C([0, T];X)\cross C([0, T];\mathrm{R})$ における $u_{0}$ , $\varphi$ , $\Phi$ , $G$ 及び $||A||$ を用いたノルム評価を導いた。

さらに、 Lorenzi はその結果を同じ本 [2] において、 次の 2 階の微分方程式

$\frac{d^{2}u(t)}{dt^{2}}-A_{1}\frac{du(t)}{dt}-A_{2}u(t)=f(t)\varphi$ (1.2)

および、 1 階の微分積分方程式

$\frac{du(t)}{dt}-Au(t)+\int_{0}^{t}h(t-s)Bu(s)ds=F(t)$ (1.3)

に拡張した。 ここで、 (1.2) において (ま、 $A_{1}$ , $A_{2}\in \mathrm{C}\{\mathrm{X}$) また (1.3) において (ま、 $A$ , $B\in$

$\mathcal{L}(X)_{\backslash }h\in C([0, T];\mathrm{R})$ および $F\in C([0, T];X)$ を仮定している。

この原稿の目的は、Lorenzi の結果を Banach 空間 $X$ 上の、 次の遅れ型関数微分方程式
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$(\mathrm{F}\mathrm{D}\mathrm{E})\mathrm{t}’-r_{\hat{\Delta}}\ovalbox{\tt\small REJECT} 3_{\mathrm{D}-}^{-7}-\mu$
$- \mathrm{c}^{\backslash }\backslash h$ $6_{0}$

$\frac{du(t)}{dt}=A_{0}u(t)+\sum_{r=1}^{m}A_{r}u(t-h_{r})+\int_{-h}^{0}A_{I}(s)u(t+s)ds$ . $+f_{0}(t)\varphi$ (1.4)

$\mathfrak{B}\#\Leftrightarrow \mathrm{R}(1.4)[]_{-}arrow \mathrm{k}^{\mathrm{Y}}\mathrm{A}^{\mathrm{a}}$ C.

$0<h_{1}<\cdots<h_{m}\leq h$ , $A_{r}\in \mathcal{L}(X)$ , $r=0,1$ , $\cdots$ , $m$

&U
$A_{I}(s)\in \mathcal{L}(X)$ , $\mathrm{a}.\mathrm{e}$ . $s\in[-h, 0]$

$\epsilon\varpi_{i\mathrm{E}}^{rightarrow \mathcal{F}6_{0}}$ \‘iF\hslash \neq \rightarrow :RJF $\mathrm{P}_{\mathrm{E}}\mathrm{f}\mathrm{R}(1.4)\mathit{0})\ovalbox{\tt\small REJECT}]]\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}\{+|\mathrm{f}_{\backslash }$

$u(0)=g^{0}$ , $u(s)=g^{1}(s)$ , $\mathrm{a}.\mathrm{e}$ . $s\in[-h, 0)$ (1.5)

$-C^{\backslash }\backslash 5\grave{\mathrm{x}}_{-}6_{0}$ Lorenzi [2] $k$ $\Pi\overline{\mathrm{p}}\ovalbox{\tt\small REJECT} \mathrm{t}=\ovalbox{\tt\small REJECT}]]\ovalbox{\tt\small REJECT}\{\mathrm{L}\mathrm{F}\ovalbox{\tt\small REJECT}-7\mathrm{E}\underline{\mathrm{F}}(1.4)_{\backslash }(1.5)\sigma)\hslash\Pi+u(t)\#\mathrm{f}_{\backslash }\mathit{1}R^{\sigma)}\Phi\in X^{*}[]_{arrow}’$ \ddagger

$\text{り}$ $\ovalbox{\tt\small REJECT}\grave{\mathrm{t}}\ovalbox{\tt\small REJECT}|\rfloor$ $\mathrm{s}n$ $6_{0}$

$\Phi[u(t)]=G(t)$ , $\forall t\in[0, T]$ . (1.6)

$\oplus*[] \mathrm{f}_{\backslash }\doteqdot\grave{\mathrm{x}}\mathrm{b}hf_{arrow}^{-}\overline{\grave{\grave{\tau}}}-F$ $g^{0}$ , $g^{1}$ , $\varphi$ , $\Phi$ , $G\hslash\backslash \mathrm{b}\backslash \ \acute{\not\subset}@h$ $6\ovalbox{\tt\small REJECT} \mathrm{f}^{\backslash }\mathrm{f}\mathrm{i}^{1}\rfloor \mathrm{F}_{\backslash }(1.4)$ , (1.5), (1.6) $\hslash\backslash$

$\mathrm{b}_{\backslash }*_{\backslash }\mathrm{f}u$ , $f_{0}\hslash\grave{\grave{\backslash }}-_{l}\Rightarrow\Xi_{\backslash }\mathrm{f}\mathrm{f}\backslash \mathrm{i}\mathrm{t}_{arrow}’\overline{|\overline{\mathrm{p}}\rfloor}\hat{i\mathrm{E}}\mathrm{C}@$
$6\hslash\backslash k^{\backslash }\backslash \overline{\mathcal{D}}\hslash\backslash (D\ovalbox{\tt\small REJECT}_{\mathrm{D}}7\ovalbox{\tt\small REJECT} k\ovalbox{\tt\small REJECT}_{\wedge^{\backslash }7}\backslash D_{0}$

$\ovalbox{\tt\small REJECT}$ $f_{-\backslash }’$ $;F\text{程}\mathrm{R}$ $(1.4)$ $(D\{\not\in ff\mathrm{f}\mathrm{f}\mathrm{l}$ $\ovalbox{\tt\small REJECT}$ $A_{r\backslash }A_{I}(s)\mathrm{X}b^{\backslash }\backslash \ovalbox{\tt\small REJECT}]]\ovalbox{\tt\small REJECT}\{\ovalbox{\tt\small REJECT}(1.5)\text{の}\overline{|\overline{\mathrm{p}}\rfloor}\acute{\not\subset}\ovalbox{\tt\small REJECT}-7\ovalbox{\tt\small REJECT}|’arrow’\supset\mathrm{A}\backslash -\mathrm{c}[] \mathrm{f}_{\backslash }\lambda$

$\wedge^{\mathrm{o}}\nearrow\triangleright$ $J\triangleright_{\mathrm{R}\mathrm{f}\mathrm{f}1}^{=}=^{\mathrm{A}}\not\simeq$ ffl $\mathrm{A}^{\backslash }6$ $\mathrm{f}\prime \mathrm{f}\mathrm{i}\ovalbox{\tt\small REJECT}$ Nakagiri-Yamamoto [4], [5] $\hslash\backslash \backslash \mathrm{a}\backslash h6\ovalbox{\tt\small REJECT}\Leftrightarrow\grave{f}\mathrm{f}_{-\backslash }^{\mathrm{g}\mathrm{b}^{-}C\mathrm{k}^{\mathrm{Y}}},<_{0}arrow\sigma\vee)\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}$

#f\not\in i&. $\Phi \mathrm{g}$ $rx^{\mathrm{x}}*\mathrm{t}+\sigma$) t $k^{-}T^{\backslash }\backslash (\mathrm{E}\mathrm{f}\mathrm{f}\mathrm{f}\mathrm{f}\mathrm{l}\ovalbox{\tt\small REJECT}*\mathrm{m}\ovalbox{\tt\small REJECT}(\mathrm{F}\mathrm{t}-,\Rightarrow\underline{\mathrm{P}}_{\backslash }\mathrm{f}\mathrm{f}\mathrm{i}\}=\ \backslash \text{定}\mathrm{T}6-arrow \mathrm{g}$ $p_{\grave{\grave{1}}}-C^{\backslash }\mathrm{g}6_{\circ}$

2 ffE& $\cdot$

#ffl
$X\epsilon\not\equiv \mathrm{B}\mathrm{a}\mathrm{n}\mathrm{a}\mathrm{c}\mathrm{h}$ $*arrow\ovalbox{\tt\small REJECT}_{\mathrm{B}}5k$ $1_{\vee\backslash }\not\in\sigma)\nearrow$ $J\triangleright \mathrm{A}\xi$ $||\cdot||-C^{\backslash }\mathrm{g}\mathcal{F}_{0}h>\mathrm{O}k\mathrm{E}i\mathrm{E}rightarrow \mathrm{b}$ $1<p<\infty$ &T

$6_{0}A_{r}k$ $A_{I}(s)\}’-’\supset\mathrm{A}^{\mathrm{a}}T_{\backslash }\mathit{1}R\sigma)$
$2\vee\supset U)lR\acute{i\mathrm{E}}k\mathrm{k}^{\mathrm{Y}}<_{0}$

(A1) lFffl $\ovalbox{\tt\small REJECT}$ $A_{r}$ , $r=0,1$ , $\cdots$ , $m\uparrow \mathrm{f}_{\backslash }$ KL $\mathrm{E}\#\mathrm{b}$ $A_{r}\in \mathcal{L}(X)$ .

(A2) fFffffl $\ovalbox{\tt\small REJECT} 5\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}$ $A_{I}(\cdot)[] \mathrm{f}_{\backslash }YfRU)\mathrm{f}\mathrm{f}\mathrm{i}4\not\simeq\ovalbox{\tt\small REJECT}\dagger+kbf_{arrow}^{\wedge}\mathrm{T}_{0}$

$A_{I}(\cdot)\in L_{q}(-h, 0;\mathcal{L}(X))$ , $1/p+1/q=1$ .
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$\oplus^{\backslash }A_{T}$ lf、 $X[]_{arrow}arrow ff\supset^{\mathrm{Y}}l\mathrm{y}6$ $\backslash \mathit{1}R\sigma)_{1}\underline{\ovalbox{\tt\small REJECT}}\backslash \mathit{4}\iota\#\Leftrightarrow(\rfloor \mathrm{O}\mathrm{I}\mathrm{F}\mathrm{D}\mathrm{E}U)7]]\ovalbox{\tt\small REJECT}(\mathrm{L}\mathrm{g}\ovalbox{\tt\small REJECT}_{[]}7^{\mathrm{B}}\mathrm{K}\ovalbox{\tt\small REJECT}_{-}k\Rightarrow\check{\mathrm{X}}_{-\mathrm{D}\circ}^{7}$

$\{$

$\frac{du(t)}{dt}=A_{0}u(t)+\sum_{r=1}^{m}A_{r}u(t-h_{r})+\int_{-h}^{0}A_{I}(s)u(t+s)ds+f(t)$ , $\mathrm{a}.\mathrm{e}$ . $t\in[0, T]$

$u(0)=g^{0}$ , $u(s)=g^{1}(s)$ $\mathrm{a}.\mathrm{e}$ . $s\in[-h, 0)$ .
(2.1)

$arrow–arrow C_{\backslash }^{\backslash }\vee\backslash \ovalbox{\tt\small REJECT}_{\mathrm{D}}7\mathrm{B}\mathrm{g}(2.1)\mathfrak{i}_{arrow}’\mathrm{k}^{\mathrm{Y}}\mathrm{A}\backslash -\tau 7\mathrm{J}\ovalbox{\tt\small REJECT}^{\wedge}*\mathfrak{l}+\pm*7\supset[] \mathrm{f}\backslash \mathit{1}R\text{の}\mathfrak{l}Ri\mathrm{E}rightarrow kb7_{-}^{\wedge}TkT6_{0}$

$g^{0}\in X$ , $g^{1}\in L_{p}(-h, 0;X)$ , $f\in L_{p}(0, T;X)$ . (2.2)

$\mathrm{f}\mathrm{f}1_{\mathrm{B}}^{*}\ovalbox{\tt\small REJECT}_{\mathrm{B}}5\Lambda I_{p}=X\cross L_{p}(-h, 0;X)1\mathrm{f}_{\backslash }$ IPMJm (2.1) $\mathrm{t}D*\ovalbox{\tt\small REJECT}_{\mathrm{B}}^{*}\ovalbox{\tt\small REJECT}_{\mathrm{B}}5k$ \ddagger $[] \mathrm{f}.h6\circ$ $\sim-\sigma)_{\mathrm{B}}^{*}\ovalbox{\tt\small REJECT}_{\mathrm{B}}5\#\mathrm{f}_{\backslash }\mathit{1}R$

$\sigma\supset\nearrow \mathit{1}\triangleright.\Delta \mathfrak{l}’arrow \mathrm{c}[V$) Banach $*\ovalbox{\tt\small REJECT}_{\mathrm{B}}\Leftrightarrow 5[]_{\acute{\mathrm{c}}}\neq x6_{0}$

$||g||_{\mathrm{A}I_{p}}=(||g^{0}||^{p}+ \int_{-h}^{0}||g^{1}(s)||^{p}ds)^{1/p}$ , $g=(g^{0}, g^{1})\in\Lambda f_{p}$ . (2.3)

$\ovalbox{\tt\small REJECT}_{\mathbb{E}}\mathrm{l}7\ovalbox{\tt\small REJECT}$ (2.1) $\mathfrak{i}-_{\mathrm{X}^{\backslash }}-\neg \mathcal{T}6\hslash^{7\mathrm{J}}+\sigma)\Gamma\mp\not\in\backslash -,\Rightarrow\Xi’\backslash \mathrm{E}\mathrm{k}^{1}$ $\ddagger\circ^{\backslash }\backslash \mathrm{j}\mathrm{E}\ovalbox{\tt\small REJECT}^{1}\mathrm{J}^{r}\mathbb{E}\mathrm{t}_{arrow}’\vee\supset\mathrm{A}^{\mathrm{a}}\mathrm{T}lfR\sigma)$ Proposition $\hslash\grave{\grave{\backslash }}rx\text{り}$ $f_{-}^{\wedge}$

$\vee\supset_{\mathrm{o}}arrow-\mathit{0})$ Proposition $[] \mathrm{f}_{\backslash }$ Delfour [1] $[]_{-}’$ \ddagger $V)^{\equiv}\mathrm{p}$-iEBfl @ $h\vee C\mathrm{A}\backslash$ $6_{0}$

Proposition 1(A1) $k$ (A2) $k$ $ffi\acute{i\mathrm{E}}T6$
$\circ$

$\sim-\sigma)\pm\not\equiv$
$\backslash$ Em $U$) $g=(g^{0}, g^{1})\in\Lambda I_{p}\mathrm{k}^{\mathrm{Y}}$ \ddagger

$0^{\backslash ^{\backslash }}f\in L\mathrm{p}(0,T;X)$ $\}_{arrow}’*_{\backslash }\}$ $\mathrm{b}T_{\backslash }\ovalbox{\tt\small REJECT}_{\mathrm{B}}7\ovalbox{\tt\small REJECT}(2.1)U)\mathrm{I}\not\in-\vee\supset \mathit{0})\hslash_{\mathrm{f}\mathrm{i}}^{\pi_{\mathrm{i}}}ut)\grave{\grave{\backslash }}7\mp\#|_{\vee}^{-}\mathrm{C}_{\backslash }\sim-a)$
$u\dagger \mathrm{f}_{\mathrm{R}}^{*}\ovalbox{\tt\small REJECT}_{\mathrm{B}}5$

$\nu V^{1,p}(0,T;X)[]_{\acute{\mathrm{c}}}\ovalbox{\tt\small REJECT} T_{0}$ @ $\mathrm{b}$ $[]_{arrow\backslash }\prime h6$ $j\mathrm{E}rightarrow\ovalbox{\tt\small REJECT} C_{T}7$) $\backslash T\backslash \mp\#\backslash \mathrm{b}\mathrm{T}\mathit{1}R(0_{\mathrm{p}^{\backslash }}^{-}\equiv\ovalbox{\tt\small REJECT} \mathfrak{l}\mathrm{f}\mathrm{f}\mathrm{i}\mathrm{R}\hslash\grave{\grave{\backslash }}\mathrm{f}\mathrm{f}\mathrm{i}\text{り}$ $\mathrm{E}’\supset_{\circ}$

$||u||_{W^{1,p}(0,T;X)}\leq C_{T}(||g||_{\Lambda I_{p}}+||f||_{L_{p}(0,T;X)})$ . (2.4)

$\mathrm{t}\backslash \mathcal{A}^{-}7\}_{arrow}’\mathrm{k}^{\mathrm{Y}}\mathrm{A}\backslash rightarrow C_{\backslash }$ fflE $(\mathrm{D}f_{arrow}^{-}bh_{0}=0 \ \mathrm{E} <.\overline{|\overline{\mathrm{p}}\rfloor}\acute{i\mathrm{E}}\ovalbox{\tt\small REJECT}_{\mathrm{U}}7\ovalbox{\tt\small REJECT} kW+<f_{arrow}^{-}b[]_{-\backslash }\prime IR\mathit{0})_{\grave{1}}\mathrm{F}h\#\beta 9|_{arrow\ovalbox{\tt\small REJECT}}’$

$\tau$ $6\Leftrightarrow B^{l}\mathrm{E}U)$ Proposition $i\backslash [searrow] i\backslash \mathit{9}l_{arrow}’\neq x6_{0}$

Proposition 2 $\dagger \mathrm{B}\mathrm{f}\mathrm{f}\mathrm{f}\mathrm{f}\mathrm{l}\ovalbox{\tt\small REJECT} IC$ : $L_{p}(-h, T;X)arrow L_{p}(0, T;H)k\mathit{1}R\mathfrak{i}_{arrow}’$ \ddagger $V$) $\text{定}\ovalbox{\tt\small REJECT} T6_{\circ}$

(Kw) $(t)= \sum_{r=0}^{m}A_{r}w(t-h_{r})+\int_{-h}^{0}A_{I}(s)w(t+s)ds$, $\mathrm{a}.\mathrm{e}$ . $t\in[0, T]$ . (2.5)

$\sim-\text{の}$ k $\mathrm{g}_{\backslash }$ K $\dagger \mathrm{f}\ovalbox{\tt\small REJECT}\pi_{\nearrow\nearrow/}\hslash>\vee\supset \mathrm{f}\mathrm{i}R\text{で}h\text{り_{}\backslash }\mathit{1}R^{\zeta}0\nearrow J\triangleright \mathrm{A}_{\mathrm{p}^{\backslash l}}^{-}\equiv\mp\dagger \mathrm{f}\mathrm{f}\mathrm{i}k\mapsto\vee\supset_{\mathrm{o}}$

$||K||_{\mathcal{L}(L_{p}(-h,T;X),L_{p}(0,T_{j}X))} \leq\sum_{r=0}^{m}||A_{r}||+||A_{I}(\cdot)||_{L_{q}(-h,0;\mathcal{L}(X))}T^{1/p}$ . (2.6)

$arrow–arrow \mathrm{C}$ . $||A_{r}||$ Ii $\mathcal{L}(X)[]_{arrow}arrow \mathrm{k}^{\mathrm{Y}}[] \mathrm{J}6(\not\in \mathrm{f}\mathrm{f}\mathrm{f}\mathrm{f}\mathrm{l}\ovalbox{\tt\small REJECT}$
$\nearrow\int\triangleright \mathrm{A}\mathrm{T}^{\backslash }\backslash h$ $6_{0}$
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$(_{\vec{\mathrm{n}}}^{\equiv}i\mathrm{E}\mathrm{B}fl)$ H\"older $T\backslash \not\in \mathrm{R}k\dagger\not\in \mathrm{o}^{-}C$ H4 $\ovalbox{\tt\small REJECT}\tau n\#\mathrm{f}^{\backslash }\backslash \ddagger$ $|_{\sqrt}\backslash _{\mathrm{o}}\ovalbox{\tt\small REJECT}-\mathrm{F}_{\backslash }$ $(2.5)$ $\sigma)\ovalbox{\tt\small REJECT}\acute{\mathrm{t}}^{\sqrt}\ovalbox{\tt\small REJECT} U)\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}-/\backslash \pi\Phi k$\yen $\check{\mathrm{x}}6_{0}$

$w\in L_{p}(-h, T;X)k\mathrm{T}$ $6_{0}\mathfrak{l}R\acute{\not\subset}$ (A2) $[]_{arrow}$’\ddagger $V$) H\"older $T\backslash \not\in \mathrm{R}kl\mathrm{F}$ i&i (1)& $[]_{arrow \mathrm{p}}’\equiv+\ovalbox{\tt\small REJECT} T^{\backslash }\backslash$

$\mathrm{g}$ $6_{0}$

$\int_{0}^{T}||\int_{-h}^{0}A_{I}(s)w(t+s)ds||^{p}dt$ $\leq$ $\int_{0}^{T}(\int_{-h}^{0}||A_{I}(s)||^{q}ds)qE\int_{-h}^{0}||w(t+s)||^{p}dsdt$

$\leq$ $||A_{I}( \cdot)||_{L_{g}(-h,0_{j}\mathcal{L}(X))}^{p}\int_{0}^{T}\int_{-h}^{T}||w(s)||^{p}dsdt$

$\leq$ $||A_{I}(\cdot)||_{L_{q}(-h,0_{j}\mathcal{L}(X))}^{p}T||w||_{L_{p}(-h,T;X)}^{p}$ . (2.7)

$\mathrm{r}\mathrm{B}|\downarrow\sigma)\Re \mathfrak{F}_{\grave{1}}\mathrm{E}n\mathrm{a}\mathrm{e}[] \mathrm{f}_{\backslash }E\acute{\not\subset}(\mathrm{A}1)$ $k$ ffl 1 $C\backslash \mathit{1}\wedge\sigma$) $\ovalbox{\tt\small REJECT}|_{\mathrm{p}^{\backslash }}^{\prime=}.\ovalbox{\tt\small REJECT}arrow \mathrm{f}\mathrm{f}1^{-}\mathrm{c}\mathrm{g}6_{0}$

$\int_{0}^{T}||A_{r}w(t-h_{r})||^{p}dt\leq||A_{r}||^{p}\int_{-h}^{T}||w(t)||^{p}dt$ , $r=0,1$ , $\cdots$ , $m$ . (2.8)

(2.7) $k(2.8)$ $\hslash\backslash \mathrm{b}_{\backslash }*i)$ $6_{\mathrm{p}}^{-}\equiv\ovalbox{\tt\small REJECT}\dagger \mathrm{f}\mathrm{f}\mathrm{i}\mathrm{R}(2.6)p_{\grave{\grave{1}}’}\uparrow\not\in\overline{\mathcal{D}}_{\mathrm{O}}$

3 FDE $\emptyset\overline{\Pi\overline{-}}\not\equiv\not\equiv\not\in$

(2.1) $\}_{arrow}^{\vee}\mathrm{n}_{\backslash }\tau\epsilon\overline{|\overline{-}\rfloor}^{\mathrm{r}}oe\ovalbox{\tt\small REJECT}_{\mathrm{H}}7\mathrm{f}\mathrm{f}\ovalbox{\tt\small REJECT} k\hslash\#<f_{arrow}^{\sim}d)\mathrm{t}’arrow\backslash$ %f]\Phi $f\dagger \mathrm{f}l\wedge U$) $\pi_{\acute{\nearrow J}}rightarrow \mathrm{c}\doteqdot\grave{\mathrm{x}}_{-}\mathrm{b}\hslash \mathrm{T}\mathrm{A}$ $\backslash \epsilon \mathfrak{x}\tau$ $6_{0}$

$f(t)=f_{0}(t)\varphi$ , $f_{0}\in L^{2}(0, T;\mathrm{R})$ , $\varphi\in X$ . (3.1)

$\sim--arrow-C_{\backslash }^{\backslash }$ $f_{0}\# 3;*\infty\sigma)\wedge X\overline{7}-\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT} \text{で}h$ $V)\backslash \varphi\dagger \mathrm{f}X[]’-<\mathrm{a}\ovalbox{\tt\small REJECT}*\iota 6\mathrm{f}\mathrm{f}\mathrm{H}\mathit{0})\overline{\pi}k$ $\mathcal{F}6_{0}\ovalbox{\tt\small REJECT}$ $f=\backslash$

$\Phi\in X^{*}$ &L $\mathrm{C}\mathrm{f}4-\neq a$) $zp_{\overline{\mathit{7}}}-ffl\Re^{1}J$ $\mathrm{G}(\mathrm{t})$
$[] \mathrm{f}_{\backslash }/^{\backslash }R^{-}\mathrm{O}5\grave{\mathrm{x}}\mathrm{b}\hslash 6_{0}$

$G(t)=\Phi[u(t)]$ , $\forall t\in[0, T]$ . (3.2)

$\mathrm{f}1\not\cong[] \mathrm{f}_{\backslash }\mathrm{i}\mathrm{E}\ovalbox{\tt\small REJECT}^{1}\mathrm{J}\{\not\subset u\in 7V^{1,p}(0, T;X)k\#’\supset \mathit{0})^{-}C_{\backslash }^{\backslash }G\in \mathrm{T}/V^{1,p}(0, T;\mathrm{R})\text{で}h$ $V)\backslash$

$\frac{dG(t)}{dt}=\Phi[\frac{du(t)}{dt}]$ , $\mathrm{a}.\mathrm{e}$ . $t\in[0, T]$ (2.8)

$\hslash\grave{1}\Re^{\gamma_{)*}}\backslash \vee\supset_{\mathrm{o}}lfR\sigma)\#,\nearrow/- \mathrm{e}\mathrm{F}\mathrm{D}\mathrm{E}\sigma)\overline{|\overline{-}\rfloor}_{\acute{i}\overline{\mathrm{E}}}\ovalbox{\tt\small REJECT}_{\mathrm{p}}7\mathrm{f}\mathrm{f}\ovalbox{\tt\small REJECT}(\mathrm{I}\mathrm{P})k_{\acute{\mathrm{i}\mathrm{E}}}\mathrm{R}\mathrm{t}\mathrm{b}\mathrm{T}6_{0}$

$\mathrm{F}_{\mathrm{B}}5$ffi (IP) $\mathrm{f}\mathrm{i}\grave{\mathrm{x}}\mathrm{b}$ $\lambda\iota\gamma-\sim g=(g^{0}, g^{1})\in\Lambda I_{p}$ , $\Phi\in X^{*}\mathrm{k}^{\backslash }\ddagger$ $\text{び}$ $G\in \mathrm{T}V^{1,p}(0, T;\mathrm{R})$ $\mathrm{E}1$

Ll. $\mathrm{F}\mathrm{D}\mathrm{E}^{-}C_{\mathrm{p}}^{\Xi}\backslash \mathrm{E}_{1}\backslash \Phi@\hslash 6\mathit{1}R\sigma$ ) $\mathrm{f}\mathrm{f}1\mathrm{f}^{\backslash }\mathrm{f}\mathrm{i}^{1}\downarrow\neq_{\backslash }\hslash^{1}\mathrm{b}_{\backslash }\mathrm{f}1\not\in$ $u\in \mathrm{T}\prime V^{1,p}(0, T;H)\mathrm{k}_{\mathrm{e}}^{\mathrm{s}}\mathrm{k}\Phi$
.

$\mathrm{x}$ $X\overline{7}-\% f$]

$f_{0}\in L_{p}(0, T;\mathrm{R})k^{-},-\overline{\mathrm{s}_{\backslash }}\mathrm{r}_{\backslash }\mathrm{t}’-\backslash \Re \text{定}\#\ddagger_{0}$

$\{$

$\frac{du(t)}{dt}=\sum_{r=0}^{m}A_{f}u(t-h_{r})+\int_{-h}^{0}A_{I}(s)u(t+s)ds+f_{0}(t)\varphi$ , $\mathrm{a}.\mathrm{e}$ . $t\in[0, T]$

$u(0)=g^{0}$ , $u(s)=g^{1}(s)$ $\mathrm{a}.\mathrm{e}$ . $s\in[-h, 0)$

$\Phi[u(t)]=G(t)$ , $t\in[0, T]$ .

(3.4)
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185

$arrow \mathit{0}arrow\supset\ovalbox{\tt\small REJECT}_{\mathrm{P}1}7\#\ovalbox{\tt\small REJECT}(\mathrm{I}\mathrm{P})k\hslash^{\pi}+<\simarrow\geq$ $\not\simeq\doteqdot\check{\mathrm{x}}_{-\sigma}7_{\mathrm{D}_{0}}(3.4)\sigma\supset\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT} J\mathrm{J}\sigma)x\ovalbox{\tt\small REJECT}_{\ddagger \mathrm{E}\mathrm{f}\mathrm{R}larrow\Phi}^{\mathrm{D}}’\in X^{*}$ klfiffl S h 6&.

$\frac{dG(t)}{dt}=\Phi[\sum_{r=0}^{m}A_{r}u(t-h_{r})+\int_{-h}^{0}A_{I}(s)u(t+s)ds]+f_{0}(t)\Phi[\varphi]$ , $\mathrm{a}.\mathrm{e}$ . $t\in[0, T]$

(3.5)

$7)\backslash \mathrm{t}\backslash \backslash \grave{\mathrm{x}}6\backslash 0\mathrm{A}\urcorner$ $\Phi[\varphi]\neq 0k$ $\mathfrak{l}R\vec{j|\mathrm{E}}T_{D_{0}}^{7}arrow(arrow/)\ \mathrm{M}$ . (3.5) \ddagger $\ell$) $f_{0}$ IftR $(\mathrm{o}\mathrm{f}\mathrm{R}^{-}C^{\backslash }\doteqdot\grave{\mathrm{x}}\mathrm{b}\hslash 6_{0}$

$f_{0}(t)$ $=$ $\Phi[\varphi]^{-1}\frac{dG(t)}{dt}$

$- \Phi[\varphi]^{-1}\Phi[\sum_{r=0}^{m}A_{r}u(t-h_{r})+\int_{-h}^{0}A_{I}(s)u(t+s)ds]$ , $\mathrm{a}.\mathrm{e}$ . $t\in[0, T]$ . (3.6)

g $-C_{\backslash }\mathrm{T}V(t)\not\simeq:F\text{程}\mathrm{R}$ (2.1) $\sigma\supset \mathrm{E}\mathrm{X}\hslash^{\pi}+kT_{\mathrm{D}_{0}}^{7}\sim-\text{の}k$ $\mathrm{g}_{\backslash }7V(t)\}\mathrm{f}_{\backslash }\S \mathrm{g}_{\grave{1}}\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}- \mathrm{c}h\text{り_{}\backslash }(3.4)$

$(\mathrm{o}\mathrm{f}1^{7}+^{\mathrm{J}}u(t)[] \mathrm{f}lR\mathit{0})\pi^{\nearrow\nearrow\vee},C^{\backslash }g\not\in \mathrm{R}^{-}C^{\backslash }\mathrm{S}6_{0}$

$u(t)= \mathrm{T}!V(.t)g^{0}+\int_{-h}^{0}U_{t}(s)g^{1}(s)ds+\int_{0}^{t}\mathrm{T}V(t-s)f_{0}(s)\varphi ds$ , $\forall t\in[0, T]$ . (3.7)

$arrow–arrow C_{\backslash }^{\backslash }\vee\backslash$

$U_{\iota}(s)= \sum_{r=1}^{m}\chi[-h_{r},0](s)\dagger\prime V(t-s-h_{\Gamma})A_{r}+\int_{-h}^{s}$ I $V(t-s+\xi)A_{I}(\xi)d\xi$ , $\mathrm{a}.\mathrm{e}$ . $t\in[0, T]$

(3.8)

$-\mathrm{C}^{\backslash }\backslash h$

$v)\backslash \chi_{[-h_{r},0]}\#\mathrm{f}\mathrm{D}\cross$ $\ovalbox{\tt\small REJECT}_{\mathrm{B}}5[-h_{r}, 0]$ -k $\sigma$) $\#^{r}\square 47\neq 5\ovalbox{\tt\small REJECT} k\ovalbox{\tt\small REJECT} T_{0}$ @ $\mathrm{b}$ $[_{-\backslash }’U_{t}\in L_{q}(-h, 0;\mathcal{L}(X))rx$

$6\ovalbox{\tt\small REJECT} \mathrm{t}\ovalbox{\tt\small REJECT}\hslash^{1}d)\mathrm{b}h$ $6_{0}arrow-\lambda\iota \mathrm{b}$ $\sigma)_{\mathrm{p}}^{\overline{\equiv}}\mathrm{i}\mathrm{E}\mathrm{B}fl[] \mathrm{f}_{\backslash }$ Nakagiri [3] $\epsilon_{/\backslash \backslash }^{\ovalbox{\tt\small REJECT}_{\mathrm{R}\mathrm{f}\mathrm{f}1@\lambda\iota f_{arrow}^{\wedge}1_{\mathrm{o}}^{\backslash }}}$,

$\ovalbox{\tt\small REJECT}$ $f_{-}^{\wedge}$ Proposition 1 $!_{-}’$ \ddagger Q. $\Xi l\ovalbox{\tt\small REJECT}$

$f\mapsto \mathrm{L}V$ $*f= \int_{0}$

.
$\mathrm{T}V(\cdot-s)f(s)ds$

Ii. $L_{p}(0, T;X)\hslash\backslash \mathrm{b}$ $7V^{1,p}(0, T;X)\sigma)^{\iota}\mathrm{F}\wedge(\mathrm{o}\ovalbox{\tt\small REJECT}\#/\nearrow\nearrow lT\mathrm{f}\mathrm{f}\mathrm{f}\mathrm{f}\mathrm{l}\ovalbox{\tt\small REJECT}[]_{arrow f_{j}}$

’
$6_{\circ}$ @ $\mathrm{b}$ $\}_{arrow}’$ H\"older $T\backslash \not\in \mathrm{R}k$

$\dagger\not\in\overline{\mathcal{D}}k\mathit{1}R\sigma\supset_{\overline{\mathrm{p}}^{\backslash \prime}}\Rightarrow\mparrow \mathrm{f}\mathrm{f}1\hslash\backslash [searrow]\acute{\mathrm{r}}_{\mathrm{f}\mathrm{f}}^{\mathrm{B}}\mathrm{b}\backslash \hslash 6_{0}$

$||\mathrm{I}V*f||_{L_{p}(0,T_{j}X)}\leq T^{1/p}||\mathrm{I}V(\cdot)||_{L_{q}(0,T_{j}\mathcal{L}(X))}||f||_{L_{p}(0,T;X)}$ , $\forall f\in L_{p}(0, T;X)$ . (3.9)

fo $\mathit{0}\supset \mathrm{g}\overline{\nearrow\rfloor}-\backslash \mathrm{R}$ (3.6)&2tEF5AX (3.7) $\mathrm{t}_{arrow}’l\not\in\lambda T6$
$k_{\backslash }IR\sigma)u[]_{arrow}\prime 7\ovalbox{\tt\small REJECT} T6_{\mathrm{J}}\backslash \mathrm{F}*\iota_{\mathrm{B}}\#\mathrm{J}(\mathrm{o}\mathrm{f}\mathrm{f}\mathrm{i}9\mathfrak{B}$

&t6; $\acute{4}\tau \mathrm{b}\mathrm{B}\gamma\iota 6_{0}$

$\{$

$u(t)= \mathrm{T}V(t)g^{0}+\int_{-h}^{0}U_{t}(s)g^{1}(s)ds+\Phi[\varphi]^{-1}\int_{0}^{t}\mathrm{T}V(t-s)G’(s)\varphi ds$

$- \Phi[\varphi]^{-1}\int_{0}^{t}\mathrm{I}V(t-s)\Phi[\sum_{r=0}^{m}A_{r}u(s-h_{r})+\int_{-h}^{0}A_{I}(\xi)u(s+\xi)d\xi]\varphi ds$, $t\in[0, T]$

$u(s)=g^{1}(s)$ $\mathrm{a}.\mathrm{e}$ . $s\in[-h, 0)$ .
(3.10)
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$— arrow \mathrm{T}_{\backslash }^{\backslash }\backslash G’(s)=\frac{dG(s)}{dt}\vee C^{\backslash }\backslash h$ $6_{0}\sim-\mathit{0}\supset\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}’x^{\backslash }\mathfrak{B}\ovalbox{\tt\small REJECT}_{\exists \mathrm{i}}^{\square }\mathrm{f}\mathrm{R}(\mathrm{o}\hslash^{\pi}+k\mathrm{b}^{-}Tu(t)k\ovalbox{\tt\small REJECT}$Hi $\not\in:\overline{\mathcal{D}}_{\mathrm{o}}\ovalbox{\tt\small REJECT}-\varphi_{\backslash }$

$\theta(t)=\mathrm{I}V(t)g^{0}+\int_{-h}^{0}U_{t}(s)g^{1}(s)ds+\Phi[\varphi]^{-1}\int_{0}^{t}\mathrm{I}V(t-s)G’(s)\varphi ds$ (3.11)

$k$ $\mathrm{k}^{\mathrm{Y}}<_{0}\sim-\mathit{0})\pm\doteqdot$ Proposition 1 $\{_{-}^{arrow} \ddagger \gamma) \backslash \theta\in\dagger V^{1,p}(0, T;X)-T^{\backslash }\backslash h 6_{0}/^{\backslash }R\}_{\acute{\mathrm{c}}}w\in L_{p}(0, T;X)$

$t-” \mathrm{x}\urcorner\backslash \mathrm{I}_{\vee\backslash }$ lEffl $\ovalbox{\tt\small REJECT}_{\backslash }S\in \mathcal{L}(L_{p}(0, T;X))klR\mathrm{t}\mathrm{D}$ \ddagger $\mathcal{D}-l_{arrow\acute{i\mathrm{E}}}’\ovalbox{\tt\small REJECT} T6_{\circ}$

(Sw) $(t)=\Phi[\varphi]^{-1}(W*(\Phi[K\overline{w}]\varphi))(t)$

$=$ $\Phi[\varphi]^{-1}\int_{0}^{t}W(t-s)\Phi[\sum_{r=0}^{m}A_{r}\overline{w}(s-h_{r})+\int_{-h}^{0}A_{I}(s+\xi)\overline{w}d\xi]\varphi ds$, $t\in[0, T]$ .

$arrow–arrow \mathrm{C}$ . $w\sigma$) $\mathrm{r}_{l\backslash }\mathrm{E}\overline{w}[] 3\mathrm{i}_{\backslash }\mathit{1}R^{-}\mathrm{C}5\grave{\mathrm{x}}\mathrm{b}$$d\iota 6_{0}$

$\overline{w}(t)=\{$

$w(t)$ $\mathrm{a}.\mathrm{e}$ . $t\in[0, T]$

$g^{1}(t)$ $\mathrm{a}.\mathrm{e}$ . $t\in[-h, 0)$ .

i&v $\vee C_{\backslash }$ $(3.10)$ $\sigma)\hslash^{7\mathrm{J}}+[] \mathrm{f}\mathit{1}*\sigma)l\mathrm{F}\mathrm{f}\mathrm{f}\mathrm{f}\mathrm{f}\mathrm{l}\ovalbox{\tt\small REJECT} \mathfrak{B}\mathrm{f}\mathrm{f}\mathrm{z}\mathrm{f}\mathrm{R}\sigma)\overline{\triangleleft\backslash }\ovalbox{\tt\small REJECT},\Xi_{\backslash \backslash }\mathrm{g}$ $\mathrm{b}\mathrm{T}^{\backslash }*\emptyset \mathrm{b}\hslash 6_{0}$

$u=Fu\equiv\theta-Su$ in $L_{p}(0, T;X)$ . (3.12)

$\ovalbox{\tt\small REJECT}-\varphi_{\backslash }+\nearrow\backslash JJ’\mathrm{J}\backslash @fx$ $T_{0}<T[]_{\acute{\mathrm{c}}}\mathrm{n}_{\backslash }\mathrm{b}^{-}C$ . $F\hslash\backslash \backslash \#\backslash \ovalbox{\tt\small REJECT}_{\mathrm{B}}\Leftrightarrow\S L_{p}(0, T_{0;}X)-\mathrm{p}- \mathrm{c}\mathrm{f}\mathrm{f}\mathrm{B}^{\prime \mathrm{J}\Xi(\ovalbox{\tt\small REJECT}[]_{arrow r\backslash }}\backslash \mathrm{i}\prime X^{J}\supsetrightarrow C16-\mathrm{c}$

& $\xi_{\overline{\prime\rfloor\backslash }}^{-}*\overline{\mathit{0}}_{\mathrm{o}}1\backslash A$Tffl $\mathrm{E}\sigma$) $f_{arrow}’\emptyset\backslash$ er $\sigma$) $l\not\in \mathrm{f}\mathrm{f}\mathrm{f}\mathrm{f}\mathrm{l}\ovalbox{\tt\small REJECT}$ $\nearrow J\triangleright\Delta\xi$
$||\cdot||T^{\backslash }\backslash \ovalbox{\tt\small REJECT} T_{0}u_{1}$ , $u_{2}\in L_{p}(0, T;X)$

& 1=7 &. (3.9), (3. 12) $f_{\grave{0}_{\mathrm{C}}}L\text{び}$ Proposition 2 $[]_{-}’$ \ddagger $V$) $\backslash IR\sigma)_{\overline{\mathrm{p}}^{\backslash }}^{-}\Rightarrow\ovalbox{\tt\small REJECT} \mathrm{f}\mathrm{f}1\hslash\backslash \backslash J\{^{\mathrm{B}}\backslash =\mathrm{b}*\iota 6_{0}$

$||Fu_{1}-Fu_{2}||_{L_{p}(0,T;x)}=||Su_{1}-Su_{2}||_{L_{p}(0,T;x)}$

$\leq$ $T^{1/p}|\Phi[\varphi]|^{-1}||W(\cdot)||||\Phi[K(\overline{u_{1}-u_{2}})]\varphi||_{L_{p}(0,T_{j}X)}$

$\leq$ $T^{1/p}|\Phi[\varphi]|^{-1}||W(\cdot)||||\Phi||||\varphi||||K||||u_{1}-u_{2}||_{L_{p}(0,T_{j}X)}$ . (3.13)

$\sim--\sim\tau_{\backslash }^{\backslash }\backslash$ $||W(\cdot)||=||\mathrm{I}V(\cdot)||_{L_{q}(0,T;\mathcal{L}(X))}\text{で^{}\backslash }h6_{0}\acute{\tau}\not\in_{\mathcal{D}}\tau_{\backslash }$ $T_{0}\emptyset\grave{1}^{\wedge}\backslash *(+$

$T_{0}<( \frac{|\Phi[\varphi]|}{||W(\cdot)||||\Phi||||\varphi||||K||})^{p}$ (3.14)

$k*f_{-}^{\wedge}\mathcal{F}\neq x\mathrm{b}$ $l\mathrm{f}_{\backslash }’ F[] \mathrm{f}L_{p}(0, T_{0;}X)-\mathrm{h}c\mathrm{o}\mathrm{f}\mathrm{f}\mathrm{F}’\mathrm{J}\backslash \doteqdot\dagger\ovalbox{\tt\small REJECT}\}_{\acute{\mathrm{c}}}fx6_{0}arrow-\sigma\supset\ovalbox{\tt\small REJECT}\hslash\backslash \mathrm{b}_{\backslash }$ (bffffl $\ovalbox{\tt\small REJECT}:F\mathrm{P}arrow \mathrm{R}(3.12)$

$\ovalbox{\tt\small REJECT} \mathrm{f}_{\backslash }\#\not\in-\text{つ}(\mathrm{O}\hslash^{\pi}+ukrightarrow’\supset_{\mathrm{O}}$

$\mathit{1}R$ $[]_{arrow\backslash }\prime f_{0}k$ $\subset\cross\ovalbox{\tt\small REJECT}_{\mathrm{B}}5$ $[0, T_{0}]-\mathrm{h}T_{\backslash }^{\backslash }\backslash \sim-arrow-\mathrm{T}^{\backslash }\backslash \acute{T}^{\mathrm{B}}\tau \mathrm{b}\hslash\gamma_{arrow}\wedge u$ &w(t) $k$ ffl $\mathrm{A}$ “-c

$f_{0}(t)=\Phi[\varphi]^{-1}G’(t)$

$- \Phi[\varphi]^{-1}\Phi[\sum_{r=0}^{m}A_{r}u(t-h_{r})+\int_{-h}^{0}A_{I}(s)u(t+s)ds]$ , $\mathrm{a}.\mathrm{e}$ . $t\in[0, T_{0}]$
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$\}_{-}’$ \ddagger $V$) $\acute{j\in}\ovalbox{\tt\small REJECT} T$ $6_{0}\simarrow U$) $\#\doteqdot\backslash \gamma \mathrm{X}^{\backslash }(u, f_{0})$ Ii $\ovalbox{\tt\small REJECT}_{\grave{l}}\backslash ,\ovalbox{\tt\small REJECT}_{\backslash }|\rfloor-,7^{-}\not\simeq_{\backslash }(3.4)\mathfrak{l}_{arrow}’\mathrm{k}^{\mathrm{Y}}1$

$\backslash \tau;F\ovalbox{\tt\small REJECT}_{\mathrm{E}}^{\mathfrak{o}}\mathrm{R}k$ $[0, T_{0}]\mathrm{T}^{\backslash }\backslash \hslash^{\iota}\gamma_{-},$
$\mathrm{b}_{\backslash }$

$\ovalbox{\tt\small REJECT}_{J\mathrm{J}}\ovalbox{\tt\small REJECT}_{*(+kb7_{arrow}^{\approx}\mathrm{F}\mathrm{o}}^{\mathrm{x}}\vee$ @ $\mathrm{b}$ $\mathfrak{l}_{arrow\backslash }’$ $(3.4)$ $(D_{\Phi}^{\Xi}7]]( \mathit{7})x\ovalbox{\tt\small REJECT}_{\neq \mathrm{X}t}^{\square }[]_{arrow}’\Phi k\mathrm{f}\mathrm{f}1^{\backslash }l\int_{\backslash }x\ovalbox{\tt\small REJECT}_{\exists \mathrm{i}}^{\mathfrak{o}}\mathrm{R}$$(3.6)\xi(\not\in\check{\eta}\ovalbox{\tt\small REJECT}[]_{\acute{\mathrm{c}}}$

$\mathrm{c}$

[ Z.
$G’(t)= \Phi[\frac{du}{dl}(t)]$ , $\mathrm{a}.\mathrm{e}$ . $t\in[0, T_{0}]$

$7j\backslash \acute{4}^{\mathrm{H}}\Rightarrow \mathrm{b}\backslash h\backslash 6_{0}\ovalbox{\tt\small REJECT}$ $\backslash t\wedge*1+G(0)=\Phi[g^{0}]k\mathfrak{l}R\acute{i\mathrm{E}}\mathrm{T}6k_{\backslash }arrow\sigmaarrow)\mathrm{f}\mathrm{R}k$ [0,t] $\text{上}\mathrm{T}^{\backslash }\backslash \ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}_{J\mathrm{J}}^{\nearrow\backslash }T6^{-}arrow k$ $[]_{arrow}$
’

I $V$)

$G(t)=\Phi[u(t)]$ , $\forall t\in[0, T_{0}]$

$\hslash\backslash \backslash \backslash ’\overline{\mathrm{T}\backslash }@h$ $6_{0}\text{つ}\ovalbox{\tt\small REJECT} \text{り}$ $\backslash \mathrm{n}_{\backslash }(u, f_{0})[] \mathrm{f}\ovalbox{\tt\small REJECT} \mathrm{f}^{\backslash }\mathrm{f}\mathrm{i}^{1}\rfloor_{\nearrow+}^{\tau_{\backslash }}(3.4)\sigma)4\mathrm{T}C)X\text{程}\mathrm{R}k\mathrm{D}\cross$ $\ovalbox{\tt\small REJECT}_{\mathrm{B}}5[0, T_{0}]-\mathrm{b}^{-}C^{\backslash }bf_{\sim}’T_{0}$

$\sqrt\backslash R\sigma)\wedge\overline{\mathcal{T}}^{\backslash }\backslash \nearrow 7^{\mathrm{o}}\mathfrak{l}_{arrow 1}’\backslash \underline{\not\in}\mathfrak{Q}_{0}^{\mathrm{Y}}T_{0}\epsilon_{*}^{\mathrm{x}_{\backslash }}(\#(3.14)kbf_{\sim}^{-}T \ddagger \text{\={o}} []_{arrow}’$ k$V)_{\backslash }\ovalbox{\tt\small REJECT}_{\acute{i\mathrm{E}}}\tau 6_{0}$ EJI [0,$T_{0}]$
$\text{上}$

$\tau^{\backslash }\backslash (7\supset\tilde{u}(t)[]_{arrow}\prime 7\neq 5T$
$6_{1}^{\backslash }\ovalbox{\tt\small REJECT} h\#||arrow\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}_{J\mathrm{J}}^{\prime\backslash }\mathfrak{B}\mathrm{P}\Leftrightarrow \mathrm{R}$

$\{\tilde{u}(t)=\mathrm{I}V(t)\tilde{g}^{0}\tilde{u}(s)=\tilde{g}^{1}(s)-\Phi[\varphi]^{-1}\int_{\mathrm{a}.\mathrm{e}}^{0}0.[_{)}+\int-hU_{t}(s)\tilde{g}^{1}(s)\iota_{\mathrm{I}V(t-s)\Phi}s\in[-l\iota,0ds+\Phi[\varphi]^{-1}t\mathrm{I}\dagger^{\gamma}(t-s)\tilde{G}’(s)\varphi ds]\varphi ds$

$t\in[0, T_{0}]$

(3.15)

$k$ \yen $\check{\mathrm{x}}_{-}6_{0}$ $arrow–arrow \mathrm{T}_{\backslash }^{\backslash }\backslash \tilde{G}’(s)\ovalbox{\tt\small REJECT} \mathrm{f}_{\backslash }$

$\tilde{G}’(s)=G’(s+T_{0})$

$\vee \mathrm{C}5\grave{\mathrm{x}}\mathrm{b}$ $h_{\backslash }\tilde{g}^{0},\tilde{g}^{1}(s)[] 3\mathrm{i}_{\backslash }kh\epsilon^{\backslash }\backslash nu(t)$, $t\in[0, T_{0}]k$ffl $\mathrm{A}$ $\mathrm{a}\tau$

$\tilde{g}^{0}=u(T_{0})$ , $\tilde{g}^{1}(s)=u(s+T_{0})$

$\mathrm{T}^{\backslash }\backslash \doteqdot\check{\mathrm{x}}\mathrm{b}\hslash 6_{0}arrow-(D_{1}\ovalbox{\tt\small REJECT}\backslash h\# 4\ovalbox{\tt\small REJECT} \mathrm{F}_{JJ}^{\nearrow\backslash }\mathfrak{B}\ovalbox{\tt\small REJECT}_{\mathrm{Z}}^{\square }\mathrm{R}$($\mathrm{o}\mathrm{g}_{+}^{p}\mathrm{u}(\mathrm{t})$ Ch. YA $\sigma$) $\mathfrak{l}’\mathrm{E}\mathrm{f}\mathrm{f}\mathrm{f}\mathrm{f}\mathrm{l}\ovalbox{\tt\small REJECT}:F\mathrm{P}_{\mathrm{R}}\mathrm{R}(D\overline{\triangleleft\backslash }\Phi_{r\backslash \backslash }^{\Xi}k$ $\mathrm{b}^{-}T5$

$\grave{\mathrm{x}}\mathrm{b}\hslash 6_{0}$

$\tilde{u}=\tilde{F}\tilde{u}\equiv\tilde{\theta}-\tilde{S}\tilde{u}$ in $L_{p}(0, T_{0;}X)$ , (3.16)

$:F\text{程}\mathrm{R}$ $(3.16)\dagger’-\mathrm{k}^{\mathrm{Y}}1^{\mathrm{a}^{-}}C_{\backslash }$

$\tilde{\theta}(t)=\mathrm{I}V(t)\tilde{g}^{0}+\int_{-h}^{0}U_{t}(s)\tilde{g}^{1}(s)ds+\Phi[\varphi]^{-1}\int_{0}^{t}\mathrm{I}\mathrm{I}^{r}(t-s)\tilde{G}’(s)\varphi ds$ , $t\in[0, T_{0}]$

$-C^{\backslash }hV)\backslash \tilde{S}l\mathrm{f}$ $(3.12)[]_{\acute{\mathrm{L}}}\mathrm{k}^{\backslash }\mathrm{t}\backslash \tau g^{0}$, $g^{1}(s)$ , $G’(s)k\tilde{g}^{0},\tilde{g}^{1}(s),\tilde{G}’(s)k\Lambda h\Leftrightarrow\check{\mathrm{x}}f_{\vee}^{-}5\dagger\ovalbox{\tt\small REJECT} k$ $\mathrm{b}$

$\mathrm{T}_{\acute{i\mathrm{E}}}\ovalbox{\tt\small REJECT} \mathrm{T}^{\backslash }\backslash \doteqdot$ $6_{0}\sim-(\mathrm{O}k \mathrm{g}_{\backslash } \tilde{F}[] \mathrm{f}*\not\in \mathrm{R}(3.13)\hslash\backslash \mathrm{b} *\Leftrightarrow \mathrm{F}_{\mathrm{B}}5L_{p}(0, T_{0};X)[]_{\sim}^{r}\mathrm{k}^{\mathrm{Y}}\# 16\sqrt\hat{\#\mathrm{B}}’\mathrm{I}\backslash \Leftrightarrow\{\ovalbox{\tt\small REJECT}|_{arrow}’$
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なることが確かめられる。 よって、 $\tilde{F}$ は唯一つの不動点 $\tilde{u}\in L_{p}$ $(0, T_{0;}X)$ をもつ。 この

$\tilde{u}$ を用いて $u(t)$ を区間 $[0, 2T_{0}]$ 上に、 次の式により延長する。

$u(t)=\{$
$u(t)$ , $t\in[0, T_{0}]$

$\tilde{u}(t-T_{0})$ , $t\in[T_{0},2T_{0}]$ .

さらに、 この区間 $[0, 2T_{0}]$ の $u$ と $G’(t)$ を用いて $f_{0}$ を等式 (3.6) により $[0, 2T_{0}]$ まで延

長する。 このとき、 $\tilde{u}$ の作り方により $u(t)$ は観測系 (3.4) の最初の方程式

$\frac{du(t)}{dt}=A_{0}u(t)+\sum_{\mathrm{r}=1}^{m}A_{r}u(t-h_{r})+\int_{-h}^{0}A_{I}(s)u(t+s)ds+f_{0}(t)\varphi$

を $[T_{0},2T_{0}]$ 上でみたして $1\backslash$る事がわかる。 さら (こ、 $G’(t)= \Phi[\frac{du}{dl}(t)]$ , $a.e$ . $t\in[T_{0},2T_{0}]$

も成り立つ。 この事から、等式 $G(t)=\Phi[u(t)]$ が $[0, 2T_{0}]$ 上で成り立つ。 よって、 さきの

議論を有限回繰り返す事により、全区間 $[0, T]$ 上で観測系 (3.4) の全ての方程式をみたす、

解の対 $(u, f_{0})$ を一意的に見出すことが出来る。

以上を纏めると、 次の定理が証明された。

Theorem 1(A1) と (A2) を仮定する。 このとき、 $\Phi[\varphi]\neq 0$ および $\Phi[g^{0}]=G(0)$ をみ

たす任意の $g=$ $(g^{0}, g^{1})\in \mathrm{A}\mathrm{f}\mathrm{p}$ , $\varphi\in X$ , $\Phi\in X^{*}$ , $G\in \mathrm{I}V^{1,p}(0, T;\mathrm{R})$ に対して、 問題 (IP)

の唯一つの解 $u\in \mathrm{I}V^{1,p}(0, T;X)$ および几 $\in L_{p}(0, T;\mathrm{R})$ が存在する。
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