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1 Complete Metric Space of
Fiizzy Numbers

Denote $I=[0, 1]$ . The following definition Dlealls

that a fuzzy number $\iota$ an be identified wrtb a $\mathrm{h}\mathrm{n}\epsilon^{1},\mathrm{h}\mathrm{n}-$

$bP\mathit{1}\mathrm{S}\mathrm{h}i13$ functio$\mathrm{n}$

Definition 1 $D\epsilon r’\subset;te$ a set $()ffu\approx_{J}.\sim y$
$\gamma\}mb\epsilon\tau\sigma u^{\mathrm{t}\prime}\mathrm{i}\mathit{1}t_{1}$

$b\prime J\iota t\mathit{7}|dccl$ $\mathrm{s}u\mathrm{J})port_{\mathrm{b}}$ and Fit,,u t $fu_{arrow}^{\sim}\approx yco71l1e\mathit{1}^{\vee}ity$ by

$\mathrm{C}_{\acute{J}}\mathrm{o}\mathrm{m}\mathrm{p}1\mathrm{e}\mathrm{t}\mathrm{e}$ Nletrlc Space $\mathrm{O}\mathrm{I}$ We introduce the following parsmelric represen-

Fiizzy Numbers
$\mathrm{t}_{\mathrm{c}}\iota$tion of $l^{J}\in \mathcal{F}_{\mathrm{b}}^{6’}\mathrm{c}1\dot{\sim}$

$\backslash \prime r_{[perp]}(\epsilon\iota$ } $=$ llli1l $L_{a}(\mu)$ .
Denote $I=[0, 1]$ . $\mathrm{T}\mathrm{h}\vdash_{J}\mathrm{f}\mathrm{o}\mathrm{h}\mathrm{n}0\iota \mathrm{v}\mathrm{i}_{1\mathrm{l}}\mathrm{g}$ definition Dlealls

$1_{(}^{\Gamma}\mathfrak{i}\mathrm{t}\dot{\mathrm{c}}1$ fuzzy $1\mathrm{t}\mathrm{h}\mathrm{n}\mathrm{l}\mathrm{n}1_{\mathit{3}}\mathrm{e}\mathrm{I}1\aleph \mathrm{D}$ be identified with $‘ \mathrm{h}\mathrm{n}\mathrm{h}\mathrm{n}\epsilon^{1},\mathrm{h}\mathrm{n}-$

$\iota).(c\iota)$ $=$ $\mathrm{n}\mathrm{l}\mathrm{d}\lambda$ $L_{1},(l^{l)}$

plshil $\mathrm{f}_{\mathrm{U}\mathrm{h}\mathrm{n}\mathrm{t}}$tion for $0<\mathrm{c}\iota$ $\leq 1$ and
Definition 1 $D\epsilon r’\subset;te$ a set $()ffu\approx_{J}.\sim y7mmb\epsilon \mathit{7}$

$u^{\mathrm{t}\prime}\mathrm{i}\mathit{1}l_{1}$

$X_{1\acute{(}\circ)}$ $=$ nllll J.iupp $(\ell$ ’ $)$ ,
$J\iota t\mathit{7}1dccl$ $s$ upports and $Fit,,u$ $tfu_{arrow}^{\sim}\approx yCO71$ $l1el^{\vee}ity$ by

$\prime x_{\mathit{2}}(\mathrm{L}\mathrm{I})$ $=$ $\mathrm{D}1\dot{\mathrm{c}}\lambda \mathrm{X}^{\mathrm{q}}\mathrm{L}UPP(l^{t)}$

$F_{\mathrm{b}}^{s\mathrm{t}}=$ { $\oint l$

$\mathrm{R}$ $\neg \mathit{1}bn\xi \mathrm{i}\epsilon f_{\mathrm{t}}Jiml$ $(\mathrm{i})-(\mathrm{i}\backslash ’)$ beto $UJ$}.
Denote by $C’\langle$ $I)$ the set $()1$ all the continuous func-

$\langle \mathrm{i}\rangle l^{l}$ has a unique $7l$ $\iota\iota\tau" ber$ $n’\in \mathrm{R}su\mathit{4}$ $h$ that $\mu(n?1=$ tions $()\mathrm{n}$ I to R. The following tlleorenl shows $\mathrm{c}‘ 1$

1 ( nJ’7 ntalrtq) , $1\mathrm{n}\mathrm{t}^{\wedge}\mathrm{h}\mathrm{n}$ func tion is $\mathrm{c}\mathrm{h}_{\mathrm{T}\mathrm{c}1}\mathrm{n}$ act $\mathrm{t}^{J}1^{\cdot}\mathrm{i}\mathrm{z}\mathrm{e}\mathrm{d}$ bs $\sim\epsilon_{1,\backslash }’\tau_{\underline{1}}$

(ii) $suFp(l^{l})$ $=(./\langle\{\xi\in \mathrm{R} \mu(\xi)>(\grave{J}\})\mathrm{i}b$ bounded
in $\mathrm{R}$ (bounded support);

( $(\mathrm{i}\mathrm{i})$ $l’(.\underline{\backslash }st\mathrm{r}\mathrm{i}\mathrm{r}tl_{l}/$ $fu_{\sim}^{\sim\sim}.,g$ ( $\mathit{0}1’\mathrm{a}\iota$
. on $\grave{4}l/pp\langle_{l}\iota$) $a.\sigma$ fob-

lows:

(a) $if\triangleleft 1\mathrm{f}\cdot p?)(l‘ \mathrm{I}-\neq\{n’\},$ $tl_{t}en$

$;\downarrow(\lambda\xi_{1}+([perp]’-\lambda)\xi_{\lrcorner}\supset\}>1l1\mathrm{i}\mathrm{h}\mathrm{n}[\}\mathfrak{l}\{\xi_{\mathrm{h}\mathrm{n}},.l’(\xi\Leftrightarrow.)]\backslash$

for $\xi_{l\backslash }\xi_{arrow}$) $\in\mu u\mathrm{P}\mathit{1}^{2}(l‘)$ with $\xi_{[perp]}\neq\xi_{\underline{1}}$ and
$\zeta)<\lambda<\mathit{1}$

(b) if $.\backslash npl^{J}(l^{l} )=$ {or}. llren $l\iota(\prime\prime 1)=1$ attd
$l^{t_{1}’}\xi)=0$ for $\xi\neq???$ ,

(iv) $l\iota$ is upper $B67\mathrm{n}t$-contin uoub $U71$ $\mathrm{R}((upper$ semi-
$\Gamma C\lambda\tau\iota t?.n1l\dot{\mathrm{A}}t_{J\}})$

It follows that $\mathrm{R}$ ($:$ $\mathcal{F}_{\mathrm{b}}^{st}$ . Because 771 $\mathrm{h}_{\mathrm{d}\mathrm{b}}$.
$|$ a member-

ship $\mathrm{f}_{\mathrm{U}\mathrm{h}\mathrm{n}}\mathrm{c}.\mathrm{t}_{1\mathrm{O}\mathrm{U}}$ as $\mathrm{f}\mathrm{o}\mathrm{l}\downarrow()\iota \mathrm{v}\mathrm{s}$

$\mu(?l7)$ $=1$ . 1 ‘ $(\xi)=0(\xi\neq rr\iota)$ (hn)

Then $\mu$ satisfies the above $(\mathrm{i})-(\mathrm{i}\mathrm{v})$

In usual $\epsilon$ ase a fuzzy number $.\prime r$ satisfies fuzzy
$cr?ttt\prime\prime x$ on R. $i.e$ .,

$\mathrm{t}$ ‘ $( \lambda\xi_{1}+\{1-\lambda)\xi\lrcorner)\urcorner\geq\min[\mathrm{A}’,(\xi_{1})\backslash \mathrm{f}^{l}(\xi_{\sim}?)]$ $([perp]\sim?)$

for $0\leq$ A $\leq 1$ and $\xi_{1}$ , $\xi_{\urcorner}\lrcorner\in$ R. Denote cv-cut sets by

$L_{\mathrm{c}\backslash }(l\iota)---\{\xi\in \mathrm{R}l’(\xi)\geq’\}\}$

for $\alpha$ $\in I$ .

Theorem1 Denote ttlr ltft-. right-end $d$ ? $n\ell b\prime Jf$

the { $\backslash$ -rut set of $l‘\in F_{\overline{\tilde{\mathrm{b}}}}^{t}$ by $x_{1}(\alpha)$ . $\{.\underline{\cdot 1}(\mathrm{e}\downarrow)\backslash re\mathrm{s}p\epsilon c-$

$t\iota\iota’ ely$ . Ihre $.\prime l\cdot 1\backslash X\lrcorner\urcorner$

$larrow \mathrm{R}$ $\tau h[perp]\epsilon$ $/\cdot\subset\prime llcrw?.7\{I‘ p^{\gamma\zeta)}P^{tr-}$

$t?t_{d}\mathrm{s}(\mathrm{i})-(\mathrm{i}\mathrm{i}\mathrm{i})l_{1\prime)}lcl$

(i) $\backslash l_{1}$ , $\mathcal{T}?arrow\in$ C( 1 ),

(ii) $\mathrm{n}1i1\mathrm{i}s_{J1}^{\backslash }\{c1^{\prime)}\circ\frac{\prime\acute{\mathrm{c}}\mathfrak{i}}{\sim}L^{\cdot}=x_{1}(1\}=??t=1,\mathrm{l}\mathrm{u}\mathrm{n}/\supset(c\mathrm{x})=1_{\backslash }^{\Gamma-I^{\sim}}/\tau\lrcorner$

$\langle$ $])$ ;

(ii) $r_{l_{1\backslash }\lrcorner 1}..a’\grave{\grave{\mathrm{P}}}Y’ JJ\mathit{7}’-d\not\in/rcxvh,\dot{\iota}nj\zeta$ , $7lO\mathit{7}’- in\prime re.I\iota s\iota\prime t(/(f\beta$.
$I$ , respectively, as $fc$)llow.s.

(L2) there $P\mathit{1}$ ists a $pos\mathrm{i}t\mathrm{i}p1P_{arrow}n\iota\iota mberc\leq\rfloor bu’/\iota$

$tl\prime x\iota t$
$;J^{\cdot}\rfloor(\mathrm{t})$ $)$ $<\backslash 7i_{-^{1}}(\alpha 1, f\dot{o}ro \in\lfloor \mathrm{t}3, c )$ ancl

that $\mathrm{L}\iota_{3}$

. $(\alpha)=\prime\prime\prime=.\iota_{arrow}.\urcorner(c\iota_{f}^{\}}$ for $\alpha$ $\in[\mathrm{c}^{\tau}, 1]($

$(\mathrm{b}_{f}a_{1}.(c\iota)=x’\langle\lrcorner \mathrm{e}1)$ $=’ 71fo?L\backslash$ $\in \mathit{1}$ ,

$C’o7\mathrm{h}\mathrm{n}er_{\backslash }\sigma\epsilon ly$. under the above conditions (i) (ii), of
$lL^{\mathrm{I}}6$ de note

$/(\langle\xi)=\mathrm{s}\mathrm{u}_{1}’\{\alpha\in J x_{1}(c\iota)\leq\xi\leq 2^{\cdot}.1(\alpha^{1},\}$ $([perp] \mathfrak{Z})$

$fo/$ $\xi\in \mathrm{R}$ then $\ell’\in F_{\mathrm{b}}^{\mathrm{s}\mathrm{t}}$

Reniark 1 From $tf$}$t$ $abov\epsilon$ $C_{\mathit{0}\prime}\iota d\iota t_{t()7l}(\mathrm{i})$ a $fu\approx^{r},,y$

number $x=$ $(_{\backslash }\prime r_{1}.x_{2})$ $rn\epsilon a\tau\iota s$ a boumded continuous
curve over $\mathrm{R}’$

) and $x\downarrow(0 )\leq x_{\mathit{2}}(\alpha)\dot{f}ora$ $\in I$ .

hx what follows we denote $\rho$ $=$ $(\mathrm{J}^{\cdot}1, \mathrm{J}^{\cdot}\supset\sim)$ for $\mu\in F_{\mathrm{b}}^{\mathrm{s}\mathrm{t}}$

The parametric representation of $\mu \mathrm{i}_{\mathrm{b}}$ vet $\vee\backslash \cdot$ useful in
cakulal.ing $\mathrm{l}\mathrm{J}\mathrm{m}\iota \mathrm{t}\mathrm{I}\mathrm{y}$ operations {

$)\mathrm{f}$ fuzzy numbers and
$\acute{\ell}\mathrm{I}\mathrm{J}\mathrm{l}\dot{e}1\mathrm{l}\mathrm{y}\mathrm{z}\mathrm{i}\mathrm{l}$ qualitative behaviors of fuzzy chffetential
equa tions
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$\mathrm{L}\epsilon \mathrm{t}$

$g$
$\mathrm{R}\mathrm{x}$ $\mathrm{R}arrow \mathrm{R}$ be an $\mathrm{R}-\mathrm{v}^{-}\mathrm{a}1\mathrm{u}\mathrm{e}\mathrm{d}$ function. Denote an equivalence class by $[x.y]=\{(\mathcal{U}_{\backslash }?’)\in$

The corresponding binary operation of two fuzzy $\mathcal{F}_{\mathrm{b}}^{st}\mathrm{x}$ $F_{\mathrm{b}}^{st}$ $(u_{i}v)\sim(x_{\backslash }y)\}$ fot $x$ . $y\in F_{\mathrm{b}}^{st}$ and tlle
numbers $x\cdot$ . $y\in F_{\mathrm{b}}^{st}$ to $g(\chi_{\}}y)$ $F_{\mathrm{b}}^{st}\mathrm{x}$ $F_{\mathrm{b}}^{\epsilon t}arrow F_{\mathrm{b}}^{st}$ is set of equivalence classes by
calculated by $\mathrm{t}1\mathrm{l}\epsilon$ extension principle of Zadeh The
membership function $\mu_{y(x,y)}$ of $g$ is as follows $F_{\grave{\mathrm{b}}}^{\mathrm{e}t}/\sim=\{[x, y\mathrm{J} x, y\in \mathcal{F}_{\mathrm{b}}^{st}\}$

$\mu_{\rho\{[perp].y\rangle}(\xi)=\sup_{\xi=g(\xi_{1\backslash \sim}c_{\mathrm{o}})}$

.
nlJn $(\mu_{x}(\xi_{1}),\mu_{y}(\xi_{1}..))$ such that one of the follow mg cases (i) $\mathrm{d}\mathrm{n}\mathrm{d}$ $\backslash \mathrm{i}/\mathrm{i})$ hold

(i) if $(\mathrm{a}^{:}, y)\sim(u. v)$ , then $[X,?/]=[(x.v]$ ,

Here $\xi_{\backslash }\xi_{1}.\xi\underline{\}}\in \mathrm{R}$ and $\mu_{x}$ , $\mu_{y}$ are membership func-
(i) $\mathrm{r}\mathrm{f}(x, y)$ $\oint$ $\langle$ $u$ , $v)$ , then $[x, y]\cap[u, v]$ $=\emptyset$ .

tions of $x$ , $y$ , respectively Fron the extension prin-
ciple, it follows that, in case where $g(x, y)=x+y$ . Then $\mathcal{F}_{\mathrm{b}}^{st}/\sim$ is a linear space with the followm $\mathrm{g}$

addition and scalar product
$\mu_{x+y^{(\xi)}}’$

$=1\mathrm{n}\mathrm{a}\mathrm{X}1\mathrm{I}1\mathrm{m}_{\acute{(}\mu_{j}(\xi_{i}))}\xi=_{\mathrm{t}1}^{\xi}+\xi_{\underline{\mathrm{Y}}}i=1_{\rangle^{\lrcorner}}^{\mathrm{Q}}$

$[x, y]$ $+[u, v]=[x +u, y +u]$ $(\underline{?}5)$

$=$ $\mathrm{m}$ ax$( \in I \xi=\xi_{1}+\xi_{2}, \xi_{i}\in L_{\alpha}(\mu_{i})$ , $i=1_{\backslash }2\}$

$=\mathrm{m}_{\acute{\mathrm{e}}}\iota \mathrm{x}\{\alpha\in I$ $\xi\in[x_{1}(\alpha)+y_{1}(\mathrm{t}\mathrm{Y}),$ $2_{arrow(\alpha)+y_{2}(a)]\}}^{\gamma}.$ . $\lambda[x. (j]$ $=\{$

$[(\lambda x_{\backslash }.\lambda_{2/})]$ $(\lambda\geq 0)$

$[_{\wedge}^{\>}C,\dot{)}$

$[\langle(-\lambda)y, (-\lambda)x)]$ $(\lambda<0)$

Thus we $\mathrm{g}\Leftrightarrow \mathrm{t}.\prime l\cdot+y=$
$(x_{1}+y_{1}, x_{arrow}.\backslash +y_{\urcorner}\lrcorner)$ In the $\mathrm{i}>\mathrm{i}\mathrm{m}\mathrm{i}\downarrow \mathrm{a}\mathrm{r}$

for $\mathrm{A}\in \mathrm{R}$ and $[x, y]$ , $[u\backslash v]\in F_{\mathrm{b}}^{st}/\sim$ They denote
$\mathrm{w}\mathrm{a}\}$

.
$x$ $-y$ $=$ $(x_{1}-y_{\urcorner./j}.2 -y_{1})$ . anorm in $F_{\mathrm{b}}^{st}/\sim \mathrm{b}\mathrm{y}$

Denote a metric by

$d_{\infty},$ ($x$ ,
$y_{\grave{J}}= \sup_{aF_{-}f}$

lnax $(|x_{f}(\alpha)-y_{1}(a)|,$ $|’x_{2}(\alpha)-y_{\mathit{2}}[\alpha)|$)
$||\lfloor x$ , $y \rfloor||=\sup_{\sim}d_{H1^{L_{a}(\mu_{x})}}\mathrm{o}\epsilon f$ ’

$L_{a}(l^{\iota_{y_{/}^{\mathrm{I}}}})$ .

Here $d_{H}\mathrm{i}_{\mathrm{b}}\mathrm{t}13\Leftrightarrow$
$\mathrm{H}_{\mathrm{d}}$‘usdorff nletric $\dot{\mathrm{L}}\mathrm{b}\mathrm{a}\backslash 3$ $\mathrm{f}_{01}^{7}1\mathrm{o}\mathrm{w}\mathrm{s}$

for $x$ $=(x_{1}.x_{2}).y$ $=(y_{1}.y_{\mathit{2}})\in F_{\dot{\mathrm{b}}^{t}}^{\sigma}$ .
$d_{H}(L_{\alpha}(\mu_{\mathit{1}}), L_{\alpha}(\mu‘’))$

Theorem 2 $F_{\mathrm{b}}^{st}$ is a complete $?n\epsilon t?\dot{\mathrm{v}}c$ space $7n$

$C(I)^{1}$. . $\xi\in L_{\alpha}(\mu_{x}\}^{\eta\in L_{\alpha}(\prime\iota)}\inf_{v}|\xi-\eta|$
,$= \max($ $\sup$

$’?\overline{\subset}^{L_{\alpha}(\mu_{\alpha})[searrow]\in L_{\alpha}(\mu_{y})}\mathrm{b}\mathfrak{U}\backslash \mathrm{P}^{\mathrm{l}\mathrm{n}\mathrm{f}|\xi-?\prime|)}\zeta$

2 Induced Linear Spaces of Fuzzy
Num bers 1t $\iota$ an be easi1y seen that $||[x,y]$ $||=d_{\mathrm{R}}[x,y)$

Note that $||[x, y]||--0$ in $F_{\mathrm{b}}^{\mathrm{s}t}/\sim$ if and only if
According to the extension principle of Zadeh, for $x=y$ in $F_{\mathrm{b}}^{st}$ .

respec tive membership functions $\mu_{\iota}$ , $l^{l_{y}}$ of $x$ , $y\in$

$F_{\mathrm{b}}^{st}$ and $\lambda\in \mathrm{R}\backslash \mathrm{t}\mathrm{h}\mathrm{e}$ following addition and a scalal 3 Fixed Point Theorem in Com -

product are given as follows
plete Metric Spaces

$\mu_{x+y}(\xi\}=\sup\{a\in[0\backslash 1\rceil$

$\xi$

$\mu_{\lambda x}(\xi)=\{$

$=\xi_{1}+\xi_{1}\vee’\xi_{1}\in L_{\mathrm{Q}}\{\mu_{x})\backslash \xi_{\underline{1}}\in L_{\mathrm{Q}}(\mu_{\iota/})\}|\mathrm{I}\mathrm{n}$the following theorem we show that the complete
metric space $F_{\mathrm{b}}^{st}$ has an induced $\downarrow\ni \mathrm{a}\mathrm{n}\mathrm{a}\mathrm{c}\mathrm{L}\acute{\mathrm{s}}$ pace

$\mu_{x}(\xi/\lambda)$ $(\lambda\neq 0)$

0 $(\lambda=0\backslash \xi\neq 0)$ Thevrem 3 Let $S’$ be a $bc$)unded rlosed $S’ubset$ ,
$\ell n$

$\sup_{\eta\in \mathrm{R}}\mu_{x}(?’)$

$(\lambda=0, \xi=0)$
$F_{\mathrm{b}}^{6\mathrm{f}}$ . Assume that $S$ contains any segments of $x_{\}}y\in$

S. i.e., Ar 1 $(1-\lambda)y\in Sfo$? $\lambda\in I$ . Let $V$ be an into

In [5] they introduced the following equivalence continuous mnppzng on S. Assume that the closure
relation $(x, y)$ $\sim(u, \mathrm{t}r)$ for $(\mathrm{x},\mathrm{y})$ $(uv)\}\in \mathcal{F}_{\mathrm{b}}^{st}\mathrm{x}$ $d(V(S))$ is compact in $F_{\mathrm{b}}^{st}T/’.$ ’ at least on $e$

$F_{\mathrm{b}}^{s\mathrm{t}}$ , $\mathrm{i}.e$ , fixed point $x$ in S. $\mathrm{i}.\mathrm{e}.,$ $V(x)=x$.

$(.r_{d}, y)\sim(u, \iota’)\Leftrightarrow x+\mathrm{t}^{)}=\iota\iota+y$ . (24) In the following theorem1 complete metric spaces
have at least one fixed poJJlt of the induced Banach

Putting $\prime x$ $=(_{\backslash }’l^{l}1\cdot x’.)2$ , $y=(y[perp].y_{arrow}?),u=\acute{(}u_{1\backslash }?\iota)arrow)$ , $v—$ space.
$(v_{1\backslash }. v_{9}.)$ by the parametric representation, the rela-
tion $(\underline{?}4)$ $\mathrm{m}$ eans that the following equations hold, Theorem 4 Let $T$ be a complete metric space

with a metric $d$ . Assum$n\epsilon$ that $FLS$ closed under
$x_{i}+v_{i}=u_{i}+$ $y_{\mathrm{i}}$

$(\mathrm{i}=[perp]_{\}}2)$ addition and scalar product, and that $d(\lambda x, 0)=$
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$|\lambda|d(x, 0)$ for the scalar product Ax and $\lambda\in \mathrm{R}_{\backslash },\ell\cdot\in$

$F$ Denote $X=\{[\backslash \iota\cdot, 0] \sigma_{\backslash }.\mathrm{O}\in F\}$ Here $[x, y]$ for
$\mathrm{r}$ . $y\in F$ cvre equivalence classes of (24) astd 0 $\mathrm{i}_{\acute{\delta}}$

the origin. Then $X7S$ a Banach space coTYxrn-

$ing$ addition (25), scalar product $(.arrow?6)$ and norm
$||[x, 0]||=d\acute{(}x,$ $0)$ $for^{\backslash }[x, \mathrm{O}]\in X$

$.tIu\prime^{\backslash }\epsilon over$ let $S$ be a bounded closed subset in $F$

$As_{b}ume$ that $S$ contain$l_{\grave{\mathrm{L}}}^{4}$ any segments of.x, $y$ $\in S$ in
the same meaning of $Tl_{l}ae\prime\prime rem3$ . $L$ et $V$ be an into
continuous mapping $ur$’ S. Assume that the closure
$d(\mathrm{t}’.\langle \mathrm{b}’))$ is compact in $\mathcal{F}$ . Then $V$ has at least one
fixed point in $S$ .

4 FBVP on Infinite Intervals
In this section vie deal with the following FBVP on
an infinite mtel.val

$\frac{dx}{dt}=p(\mathrm{f})x$ $+f(t, x)$ . $x(\infty)=\mathrm{c}$ . (47
$\dot{}$

Here $p$
$\mathrm{R}_{+}\neg \mathcal{F}_{\mathrm{b}^{\backslash }}^{\epsilon t}f$ $\mathrm{R}_{+}\mathrm{x}$ $F_{\mathrm{b}}^{st}arrow F_{\mathrm{b}}^{\mathrm{s}\ell}$ are con-

tinuous functions Let $\mathrm{d}\mathrm{e}\mathrm{n}\mathrm{t}\mathrm{J}\mathrm{t}\epsilon\backslash$ $\mathrm{R}_{+}=[0.$ $\infty$ ) and
$c$ $\in F_{\mathrm{b}}^{st}$ . The follow ing as sumptaons play impor-
tant $1\langle \mathrm{J}1\mathrm{e}\approx$ in considering the existence of solutions
of (4.7).

Assumption,
(A1) Assume that there exists a K $>0$ such that

$.\acute{0}.\varpi_{d(p(s),0)d_{6}}=K<\infty,\cdot$

(A2) There exist positive real mmzbers $a_{\}}r$ , $R$

and integrab le function$\mathrm{z}$ $rl$ ? $\mathrm{R}_{+}arrow \mathrm{R}_{\neq}$ such that

$d(J(t, x)$ , $0)\leq m(t)$ for $(\mathrm{t},\mathrm{x})\in \mathrm{R}_{+}\mathrm{x}$ $\mathrm{b}_{1}^{r}$ ,

$.\acute{0}.\infty n$ , $(..)d_{\grave{\mathrm{c}}}^{\backslash }\leq rFt,\cdot$

$[R +N_{t},(a+||L||R^{\cdot})]K<1$

Here

$\mathrm{b}_{1}’=\{x\in \mathcal{F}^{\frac{\mathrm{c}}{\mathrm{b}}t}d(x, \mathrm{O})\leq \mathrm{n}\mathrm{l}\mathrm{i}\mathrm{l}\mathrm{l}\langle ar, r)\}$

and $N_{p}$ is independent on the function $p$ .
$L$ . $C_{r}^{11\mathrm{m}}arrow F_{\mathrm{b}}^{st}$ is a linear oper ator as $L(x)$ $=x(\propto))$

aatd

$C_{r}^{\prime\lim},--\{_{\backslash },i\in C(\mathrm{R}_{+} F_{\mathrm{b}}^{st},\}$ $\exists x(\infty)$ , $d(x, 0)\leq r\}$

(A3) There exists no solution of

$\frac{dx}{dt}=p(f)_{X}$ , $L(x)=0$

except for the zero solution

We expect the following existence theorem for
solutions of FBVP on the $\mathrm{J}1^{\backslash }[perp] \mathrm{f}\mathrm{i}\mathrm{n}\mathrm{i}\mathrm{t}\mathrm{e}$ intervaJ

Under assumptions ((A1) - (A3) we expect that
there exists at least one solution of (47) in $C_{\Gamma}^{\lim}$

‘ for
$\mathrm{a}\mathrm{n}\mathrm{b}$

. $c\in i_{[perp]}^{\tau},by$ applying the Schauder’s fixed point
theorem in $C_{\ulcorner}^{\lim}$
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