ooooboooao :
698 0 1989 0 127-145 127

T.

(CP)

HEnmERMRERAEARLZC DUV T

Ml k& F £ /5 5 ¥ (Nobuhiro Sanekata)

Kato [5] o B Ho#¥EAERAFEAOWWERME

du/dt + A(t,udu = f(t,u), 0=t=T, u(0)=uoe

WOV TERT S AR TELERENM ROV HWIERNAE

([7; Example 2.31) 2 € F L UT [10] o R %2 —#17

5. DToOo%HK®2EL.

X))

(N)

(X,I-lx)', (V,H-HY) ¥ Banach R T Y & X @

PR OEREHDCEDRAENL T S //

Y OBES& W (£ ¢) XM 1=[0,Te] WEEL,

*

FEDO t€1, weW X ULT X 0 AH -1
: (t,w)

RO (i), (ii) BRI SONB 3.

i) | x| = A !l x1 ' x1 = A | x|
(t,w) X X X X (t,w)

i | | s | l | -zF +1 t-s |

Cii) X Chaw) X (S’z)expux{ W-Z y s}

Z’..?.’.‘E‘?\XEO, MXEO  ot,s€ 1, w,z€ W, x€X KKH
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Vv E®R //

Wt U T -A(E,w) W X ED (Ce) ¥BMoOHEMEHRSE
Td Y, XOoOXHEHL .
DCACE,w))D Y, t€ 1, wée W

P LA +A(E,w)] ! lx xé(?\ -a )" t, Aca, 1€ 1, wE V¥

s

NACE,w)-ACt,z) 0 = ulw-z1 , t€ 1, w,z€ ¥
Y, X A X .

’

FEDO wé W U T t=ACt,w) (I=>B(Y,X)) W3 &
%. / /
( B) Y % X OLNOBRAEHEEH S & X 0oOFREN

‘e BHE B(t,w) (€1, we VW) RFEEULT

SA(t,w)S"‘=A(t,w)+8(ti,w), te |, wE W
| B(t,w) I = A, t€ 1, w€EWN
, X B
I B(t,w)-B(t,z) I s u b w-z1l , t€ 1, w,z€ W
X,X B Y
t—=>B(t,w) (1= B(X,X)) X 5& w #§, wé W

2 Wk 9. Z.C’.'(;’?\Béo, ,uBEO&iﬁﬁ. /7 7

f) FED veW B UT t=>F(t,w) (I=>Y) &5 a9 @l

Do X J N ATHEBET,
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N fCt,w)ll .= A, L te |, wéE W
Y f
L fCt,wy-fCt,2)1 = o | w-z1 , tE 1, w,z€ W
X f X
Hf(t,w)-f(t,z)llvé ufilw-zlly, te i, w,2€ W

2wk v. S/
REDODEHTTROHERRESE 3.

£ 81 ([9D. B (XO-(f) 2RET 5. Z D& &(E

EOWMME vec W W U T, TC (0,Tel 2 @ B W EX &,
(1) we CCLO,TI;W)N (Lo, TI5xX)
Pk d (CP) OWBRE—2DFEYT 5. / /

T 1BV TZER X, YOHEBMHERIKEEUL TV R L.
{101 © [1], [5;Theorem 7], [7;Theorem A:] BREDODHERMD
X, Y OB RHERZREKREUL MRS TDHH >N 52 & 2T U R,
[10] Tt [1], [5] "E &R HER

R = -1, te 1, wey
(t,w) X

EBBBERR - TV 5.
GH (N, (A i [2]1, (6] BETHASL hd DTS 3
B, [2] ¢t X, Y oEBEHEREREULTCWV S Fr I[6]K
HCOREUR VY, ROTLE (P) ORUBBET S 3 &

WA ETABOREBErYRBRRSE2, Zord»E®EI1E2AHVL 3 &,
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lLfle LRGN BRoWPEMNECR S 3 RBHFHH AR

O FEEY, [T;Example 2.3] O A FE & v S BHZEHXH 3.

Examp le. O EHHEMBEL2 EZ 2 3.
ut + a{t,x,ud)ux = glt,x,u), 0=t T, x € R,
(HS)
u(0,x) = ue(x), ' x€ R.

XA B X ult,x)=Cu;(t,x)) & N-X2Z b A, H¥E alt,x,w)
g N R IE AT 5, g(t,x,w) W N-X 2 P AT, FEO r>0
e BR A NS

) NX N
a€ C([0,Tol;BUCZ(RX Q ;R )
r

N
g€ C(LO0,Tal;BUC2(RX Q ;R D))
r

i&iﬁtj" (:Z.T TB>0’

Q = {vE€RN; |l vI <r}, F vl =max; | vy | (v=(v;) € RY)
r

Td® %5, T NKXREFITHW qCt,x,w) BEEL, a & q
kO ALTEE TdH B &T 3¢ FE O r>0 WX U T

NX N
a€ C(LO,Tel;BUCT(RX Q ;R )
r

NX N
n C'(L0,Tel;BUC(RX Q ;R ))
r

THdYH, BEHWK §>0 2 BANU
r .
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| det q(t,x,w)l 2 & , 1€ 1, X € R, we Q.
r r

FhhEEO t€1, x€R, WERY WX UT
y (t,x,w) = q(t,x,w)a(t,x,w)g(t,x,w) !
WX AITHTD S
ULEOZEHT TEEDOHMBMIME us€ BUCT(R;RY) X U T
TE (0,Te] 2 8 %4 &S &,
(2) u€ CCLO,TI;BUCT(R:R")N C*(LO,TI;BUC(R;RM))
2 EdT (HS) O u BFET 5 & 2R 7.
F9, HXH (X)) 2#H k d Banach ZROMEUT
X = BUC(R;RM), Y = BUC'(R;RN)

EEXR. VLB ENLEDL

I ul

y sup;x | u;(x)1 for u=Cu;)€ X

1]

vl max(Cl vl , 1 vx |l ) for véEY
y X X

Td» 3. HEOWMWMIME uec Y WHULT

re > Wl uell , W={veE Y, vl < re}
Y ‘ Y

E®mE, t€ 1=[0,Tel], we W X ULUT

I u = | qg(t,wdul
X

|
(t,w)

, N
= supix ! 2 =1 qgi;j(t,x,w{x)du; (x)I u€ X

-5-
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& T 5. ‘.’(t )Ci%ﬁ: (N) B3 X O NV AWT D5,
, W

W1 R R (HS) % 25 B X=BUC(R;R™), V=BUC!(R;RY) T %
A % k¥, tel, weW X¥UT X o 0oKRMEMRER
ACt,w) 2RO K S>SRE&KT 3.

DCACt,w)) = {ué€ X; alt,.,wC.)Nux(.)€ X},

[ACt,wduld{x)=alt,x,w(x))ux(x), ué€ D(A(t,w)), x€R.
2 ZT ux W u @ distribution OE B O KB K T » 3.
X, t€1, weWw wxuLT

[FCt,w)I(x) = gCt,x,wix)), x€ R
EEL. 2o f BEH ) 2ERLRTIFIEUBRBBICLD 30
T, A(t,w) B # (A)%iﬁt?&téiﬁ'bi&b%. S
ACt,w) WHHRABEHERET,

DCACt,w))D Y,

I A(t,w)-A(s,w)HY Xé ha(t)-a(s) i

’

(= supf{ !l a(t,x,w)-a(s,x,w) !l ; x‘é RN, 1 wl <re}),

HACt,w)-A(t,z) Nl x§ N awll | w-zlx,

’ [oge]

N
@ d. 22T NHawll =2 =11 3 a/d well

[ege] o0
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* renorm U %

Banach Z=Hf X % J ) A -1 - T
(t,w)

Banach Z5 [ % X(t )t?%, % @O duality mapping %
) W .

F &9 %, t€ 1, we W, veXx X uLUT, 1=ies N, {xn}CTR

5

=

l gCt,wdul = Tim 1 2 aqa  (t,xa,w(xn)du (xn) |l
X n—> oo J=1 ieJ J

YR kSERY, vEX WHUT

<v, G(u)> = LIMN [{Z a  (t,xn,w(xa)dv (xn)}
n

— 00 \J:1 iaJ ‘ J

X{E q _(t,xn,W(Xn))U.(Xn)}]
i=1l el J

B Y, Gu)E FQu) &1 3. T ZT LIM co WHRKM

{can} @® Banach R TH 5. O G 2 HL % &,

2 00 N
<A(t,wdu, GCu)> 2 -a | ul , u€ BUC (R;R D
| , (t,w)
S B, 22T
a =max(H gl , Mg 0 Do b 0 (WHaxlt +rell gull ).
00 00 o0 _ oo 00

00 N
BUC (R;R ) W A(t,w) @ core Td % »od, Z hhod

ACt,w)ta B accretive T & % 2 & B & » 3.

H

RW A(t,w) NI I EHZTHEL2ANS. BE a 23 A1

-7-
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22 W ED N=1l OB AWHBETE 3. h<€ BUCT(R;R),

b€ BUCI(R;R), A>Nb’ll wWHUTE®SHER

Aulx) + b(x)u’(x) = h(x), : x€ R
BRI AT +HTd 3. EB G={xCR; b0} ¥ @&<E&,
u€ Lip(R;RYN CY(G)N BUC(R;R)

EWr TR u BRE B &koT A(t,wta

m-accretive T & 9, £ # (A) BHRIE X h 3.

BERECAEH (B) RIS 5. EAMEZE S:v>X %
[SvI(x) = v(x) + v’(x), | vEY, x€R
rRJET B E, HEEO €1, wEW RHUT
D(ACt,w)) = D(SA(t,w)S-1),
SACt,w)S™ ' = A(Ct,w) + B(t,w),
& R B, T

[BCt,wdul(x)={ax(t,x,w)+wxaw(t,x,w)}(1-S"1Du, ué€ X

N .
(Wxaw = 2= 1((:l\.ak/dx)(a a/ d wk))

X = T‘ézﬁi (B) 3 FH B W HKRIE X h 3.

BEeE, FTHEH1I1RE2PHWVS3I R LD (HS) © (2) 2@®H Rk T
BEHE® v OFEP RIS ToRkRRRXENSZIEHZ2ZHL
5 &, (HS) OB IE ve & v O BB ROEKTE#HR T

b 3%
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BRolW, TE(,Tel] 28 ¥ WRESZ I WK, HWHME uen

(1lsms o0 ) WX LT (HS) &M (2) @k I8 ua BF

£ U,
Tim u (t) = u () in CCLO,TI;Y),
m-—> o0 m oo

(3) : _

' lim du (t)/dt = du (t)/dt in CCLO,T;X).
m-—> ©0 m (o]

a4l
Ei (3) 2 xR ki, (CP) OO MWIERMBEOOIH
dum/dt + Am(t,Um)Um = f(‘t,Um), 0= t= T,
(CPn)
Um(O) = Uam, m=1,2, ,0
2F 2 %5, (CPp) WHUTEKRODODIRE 2 & <.
(C 1) (CPu) W EH (XOD-(f) 2 m XL T—HR#HEL

IR ¥ Rbhbb X, ¥, W, S, Te T+ XT®D (CPa)

WHEBEBTHY, X AX, Beot o b W om W@ E B %R

(C2) HEO tCl, v, yev, xé¢X s U T,

lim sup | A (t,w)y - A (t,w)yl
m 00 X

- 00 t m

0,

Tim I B (t,w)x - B (t,w)x! = 0,
m 0 X

—> o0 m

- 00 t m

lim sup | f (t,w) - f (t,w)l = 0,
m 00 X
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lim Hf (t,w) - f (t,wd)ll = 0,
m Y

- 00 m 00
B Y LD T,
Ba(t,w) = SAa(t,w)S™ ! + Aw(t,w). / /
EH 2. c# (1), (€2) 2RET 3. D& =X
(CPu) O W MIE uew »

u €W (m=1,2, ,0 ), lim Il u - u n =0
O,m - m—> oo 0O, m 0,00 ¥

Rl R T ROE, TE€(0,Te] R MY RERE, & (CPa) @
(1) 2@ LT —BEWHRMW va BEEL T,

lim sup It u (t) - u (tHon =0,
m 00 Y

- 00 1 m

(4) .
Tim sup | du (t)/dt - du (t)/dt1 = 0,
m : 00 X

- 00 t m
¥ n A /s

EW2 &Y (3) WEBWES H 3.

M 1o ([9D. ABBEHYY CEWHT 3.

L I: # 4&] ¥ WIE ue€ W XN UT, re>0, ¢Oew %
Hu - ¢ I < r , B(o ,r YTV
0 0
ERB EIODWCESER 22T B(op ,r I)={y€Y;ll y-& I =r }.
0 0 0 Y 0
Bl r ) @ YOEREETSH S » 5, (A &0

HACEt,w) ll = A, te 1, w€ B(g ,r )
Y,X A 0 0

-10-
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ERBEBAZO BEETS B T,

p=c¢c A + A (I o + r )
-0 f A 0 Y 0

o
]

{VGC([O,T];B(QﬁO,rO)); I v(t)-v(s) lxé o I t-st }
B, Z2Z2C ¢ WHEMHE Iyl =c hyll for y€Y %2 % &
0 X 0 Y

TEHE TE€(0,Te] WHRTHED 3. FH#H (N, (M) &

lv(t)-v(s)lx§.p Il t-s1 2> &, HEEO vED WU T

B R EREE {(AVE)I={ACt,v(E))Y X T. Kato [3] O B ™
T X TRETSH 3. Thbb, -A() BEBT 3 EH
{expl-sAY(1)1}eso E YW, HEO® s; 20, 15 sk,

0= 115 o

fA

t« =T, k=1,2,- WX UT,

| expl-scAY(tu)]expl-s1AY(t1)] Ixé Mexp{a (si++ +sk)}

DK v I>D, 2T

=
It

2
A explu (o +1)T 1.
X "X 0
IO MweHULT, r>0, ¢ €W %
Hu -¢ N <r{ Mexp(Ca T DI SI st }- (=r)
0 Y 0 Y, X X,Y

BCo ,r)TB(H ,r D
0 0

ERBEHOCWES BHHEZEM E R

_11-
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E = {v&€ C([O0,TI1;BC¢ ,rd); | v(t)-v(é)txé o | t-s1}

S ET S5, ECD ROT, EED® veE wwx UL T {AV(t)}
MRETDH0, #-7T [8] kv {AV(t)} WMHT Z2HBHE

B E {uv(t,s)} B h %.
t
[T v]I(t) = UY(t,0)ue + 30 Uv(t,s)f(s,v(s))ds

EEL &, u=sv¥v &

u€ CCLO,TI;¥>Nn C1(LO0,T1;X)
Wk TR Y M ERMNA
(LY) du/dt + AV(tdu = FCE,v(E)), 0= t=T, u(0) = ue
OD—EBEMLBETD 5.

L I: EBM®Ro#HMRE NERI] (cp) oE @ {u"y 2RO

P

&S5 wU TH B u=ue (4 HEE),

untt = wYyn, n = 0,1,2, .
2T T€(0,Te]l 2B HWKEBE & V(EDCE &R %B. & o T
{un}CE W well defined. R HEED® v,w€ E, n=1,2, K&

U T
n n n '
suptl [Wv](t)-[‘?w](t)Ix§{(01T)/n!} suptl v(t)-w(t)lx

&7 A, 22T

- 12_



9. ,
cy = M WSl ns-ti CHuell +A T)+u Mexp(a T).
A Y, X X,Y Y f f

’ 3

e - T u(t)=:‘im un(t) in CCLO,TI15X) 5 EHE

-» 00

u WEET S 0O u ld (CP) OBROKEMATDH 5, LD

2T Y pHEHEBRSWE, B(d,r) & X OBHEATSD 3

f{

([5; Lemma 7.31) @® €, wu(t)€ B(o ,r) WH>. [21, [5]
RETW, ThHM»d uB (1) BT (CP) O—BW M
ERABEZERARAUTWV 3.

[111: RBERMENONK] {ur} % [ 111 TH#Ho

BE B {(ACt,un)) BERT ZEREAESE {Un(t,s))

&)

¥ 3 BRERBEEEEOME ([8; Theoreml) & {un} #
KT 32ehod, HEO xEX &HUT

Vs (t,s)x = tim U"(t,s)x uniformly on 0Z£2ss=t=sT
n— o0

B X THEEIT S EHI1I1OHEEBED o2& T {U'(t,s)}

BOo{At,u ()} R T A REERAETS 322 &85 » 35 W,
CORBRETW ult)e v @fﬁéh‘fhi’;bj@'@ ACt,u(t)) &

EEI W T W R L,

[T V: EBRBOY J L ATDIRE] SR (1) 2@k

7 (CP) O u BEHEU R ET 3. X, {ACt,u)} O %R B K

_13_
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RN {Ui(t,s)} THoRh &ET 3. (CP) OB S % tF
SEBERABRABEC &Y

dSu/dtr+ ACt,ud)Su + B(t,u)Su = Sf(t,u)
E B, 22T (B) 2ok, H->T ulWldHEIPAER

(5) Sv(t) = Uv(t,0)Sue
\ t
+ SO Uu(t,s){Sf(s,v(s))-B(s,v(s))Sv(s)}ds

OB vRELLWZIEDBHMBINS. & Z 37T TE (O,Ta] %
BHREBI LW KEKY, (5) Ww=z=M C0O,T];B(¢ ,r)) @O
THIMEROFEEEH Y TRSZ ENH KRS ZOW v iﬁ"
(CP)OB T H B EWBEDREITF X B LB 3,6 2 D0 %K

Sumr*t(t) = U"{(t,0)Sue
t
+ SO Ur(t,s){Sf(s,u"(s))-B(s,u"(s))Su"*'(s)}tds
Sv(t) = UY(t,0)Sue
t .
+ XO Ut (t,s){Sf(s,v(s))-B(s,v(s))Sv(s)lids

2 H VT,

im sup Hur(t) - v(t)>U =0
t " Y

|
n—> oo

BIEEWHETH B ® - T,

-14_
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u v € C([O,T];B(¢ 9r))
T & Y, u=v B (CP) OB Td B I &Bn»3B. /J/

St 2 @ W ([1018 B). Banach 2 M X @& @ IX

R AW x ={xa} 2D oM %5 Banach ZR %2 X, Y ©oF 0K
K udy ={ya} 2% D» & H % Banach ZH 2 Y & &<. X,

YD /AT ELED

| x | sup | Xn 'X ’ for xb={xm}€ X,

X m

Ny sup Il yall for vy ={yan}t€ Y,
Y ¥ ‘

m
T & %. Banach ZH oM (X, Y) BHEHE (XD 2#H - 7.
o ¥R

W={w={wal€ Y, wan € W, lim wa ewk},

S ¥y ={Sya} for y ={yn}€ Y,

& & <. WCiYmFﬂ%é\'eaé@, SEYH»PsXorbAaoH
AHS®Ts3 tcl, w={val EWRHLUTXOHDHHHK
HEA(L, W) %

DCA (t,w))

S{x ={xa}€ X; xu€ DCAnCt,wad), {AaCt,vadxal€ X1},
A(t,w)x ={Aa(t,wa)xn} for x ={xa}€ D(A(ﬁ,w))
EEET S, XN, t€1, w={wa}€ W, rx={xm}€X X v T,

| sup | xnm |

| =
(ty,wd) - m (t,wa)

_15-
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bl fel &Y (N) 2+ XD/ NVWALAT D 3!
‘ (t,w)
l ] =xA !l x 1t , I x | = A I x | 5 >
(t,w) X X , X X (t,w)
| =1 x| exp{u (Il w-z 1 +1 t-s1 )}
(t,w) (s, z ) X X

for t,s€ 1, w,z € W. z::'e;\x, “x X (CPa) WX 9 % %

B wssEHMERUSOTS 3. X -A(t,w) U X
oD (Co) ¥# {expl-sA(t,w)llere ODEBMERET S Y,

| expl-sA (t,w)]lI = exp(a s), s 0
t, w

BE R Y. XL €1, we{wal€W wWHUT

£ (t,w) = {faCt,vad} (€ Y)

W HEMEON (CPo) WX OW OB M PMWIEME

e
e
r

du /dt + A(t,u)du = f (t,u), 0= t= T,
(C P) : /
' u(0) = uoe

EFRR¥Y B3t wEFEET S HLU, u ={un} L:Iy (CPa) OB O
) T H B, EFTEH 2PV ILODZIEE (CP) OuBMHEEIZHE
B Td 25, (CP) IxEHI1ODIRETERLBET 32 05 Hh 3.
ﬁ']i’.lf, t € |, W={Wn\}QW, X={Xm}€ X ‘Zi“jbf,

B’(t,W)X = {Ba(t,wn)xn?

P EE B(t,w) WX LOBRBEMEEET,

-16..
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t - B(t,w) (Il=B(X)) & % uJ i,

I B (t,w) | = A,
X,X B

| B(t,w) - B (t,z)I s s lw - z I,
X, X X Y

D(S A(t,w)S " ') = DCA(t,w)),

SA(t,w)S ' = A(t,w) + B (t,w)
ﬁ&bfﬁﬂﬂz’éh%@’& ZH (B) PRI h TV 3 #oR
#HroyEBRERLIN TV S H#->-T us={uent€ W KX UT,
TE€(0,Te]l 283 WENU
(6) u € CCLO,TI;W)Hn CH(LO,TI;X )

Wk (CP) OB u={ua} WEET 3. u OKWKH

um & u_ = 1im ua W& (CPa) & (CPOO) @ (1) 2@k 3 #®

00
Td B EBHH»BDOT, (6) o (4) BHE S //

3 E. kT Xk Banach ZW X, Y Tk EOEBHEM
7o, [11, [2],’[5], [61, [7T] RETCHB >R OELE
T HWE (CP) WWEIEHTZ R L.
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