ooooboooao
184 0 1973 0 85-99

A&7 LB ) RAH KT AR A 0 7o B)
FER  PEEE

$1. J

A AT R 0 M By 3R L ¥ afbm‘/iﬁ)%té\ﬁ'
£ Caucﬁg?ﬁ%%/\m R ERET 3,

T F TR Bregis—Pagy T1, Miyadera 61, Migadara-Ofaru
(71% <y, FEREH aMMNcBlL 7 1< o b a B o~
Boncus, H2F 0T FEAMNE LT WY L RAEER
Ao B e H 2, B U7 Yool L LT Ra | P
R A BA T T 3 Cauchy AR

) { Uy + é%(u)n =0 10, %=t %) € R
“l‘o=o = Uo(x)
2 EASHEEET 5,
o Cauchy B3 & keuskor [ 5] , KojimaT4], Crandall 2] i-d
I<F Y A sz 3, i kru\?zot)‘ (F & ‘v) ~—-)’Héb ST
PR cH 13 Caukyho "B 2Bl e — Bl L <

/



3b

S nER @03, o BokErst 5" Uanisl«iné viscositgf
methed ! 1< & 3, Kojima 13 B) U B EH XA 0 215 4 5%
T U336 =4, Quinnfd4l RFr T oafEo WlfEa ¥2eg
Wl B o boBR Y9 TEEM SR IR, 40T K8,
Coandall G¥#FHER oL B v o0 FEERR YT > 2 £ TR,
Thi 7 10 3o AR O67 GIE&EF LR 0 A8 a 2% 2 5
(P o EAMMEBUZI LT RS o '

g2, Fi |
AT TR E L3 W 3MA <> <Y < 30
TH< o <
X5 BanacREPA e bs . X cfhna (54B) iFRERA
dissipative operntor T3 3 £ 3, % g Uge PA), Vi€ Aug, |
2=1,2, »uTfEa Ayo ¥t LT
1) BUi—Uzll £ 1 Ch=Av) = (Uz=Av:) |l
PKLT 3L E0D .,
3R, Xcd a3 BMEREa1E LT A20) 4 pseudo-
resllvent ¢4 3 ¢ &, f£fia A, 4> 0 = ue D) wxty
7 RE+0-H) C D@ Y, 35 <
22)  Jau=Julrut a-5)5u]
Y339 LB U, |



87

dissipative. operutor & pseudo-resolvert €2 BHR 3R a M <
§o T T3l 3, |

582 1. (ORarul21).

() AeX c# vz disipative spersor £ U, dA=(I -/\M B
AN>0, £EH<K idm A70 5 13 pseudo- msoQVent h3 o |

G) $STHOAYOr EX cRRT2 pseudo-\mSOQ.vent &W 3 ¥,
R eAcBLT-%EvnYy, LYo cttuz :}};(1—)\6?"
yw3 o1z DW=R@) < EHKz 3_;l{§sipative operator A
PHRIET 3, | ”

sbR, Ded@etuz. AadEEess oo ingective
TH3J L L FEUELH 3,

Bl ERTER o T pET . CEXaBALA
13, Cody B An fhiE ﬁ\%ﬁé%&‘%ﬂ% Cont (C)
L by, BIMERAA s A 3 FH oAk Bl L
Ko 22005 bt 03 (Candal- Li%gett Tel),

Hgo 2 (SREE)

X «# w3 dissipative operator A o range condition

(R R(x-\A) D DAY, A>o |
HER LT3 T3, T3 LR UEh@A) v 20t L
(2.3) ﬂ't)U=h2iiV\o(1' VLA\_iju =£.',“20 (1“%H\*u

3



88

y 73 &> ERFITO 120 P C Cont (D@ 484127 3,
3. BZAUEDPA) ¥ tzo k¥ v KatRiB

(2.4) T u-(T-hAY Mju | < 2[th BAull
LKLY 3,
23, WK%

NI/ bé‘fi’c*‘l@ EHUMMNME T T WYL Uk ¥Ba QR%(EIQES A
3. 4353 &L e 03,71 b hrwRREH ,
modified version 7% 3 ,

{Xmbmzi 2 X o oned convex sev ' 5 & 3 ¥ 38903,
Xo“ng‘ Xm 2 QGnear manifold ¥ 3. 2", {Cmntmnz t
fm e LOmntizt C Con(Xn) e 3 55 wiEARasl,
¥ VT . Lhmntmnz) 2 BmE 1< 50 0 85 hma >0 u:;g
FOGER#H T3, 351, Anns= hot (Con = T) Zf‘;ﬁ
T3, %Eg Khb3FDIR, %Am,nl?diss.‘mﬁu@f‘% Vo, mnaz;
wndrtion (R) © R@E-MAmm) D Xm = D(Amn) , A>0, |
2R T3, Ko, FHIL2kEY ., BAwniz —‘#‘-?#
T 051207 C GO 28K 52, 2512 B ucke
vz Ten@ly €C' (0o X)) ¢ | “

(Ga4) Tan U = Amn Tam@u . tzo
“Ch3I Y ho 3,



89

NP 4’?%1? formulation 4> T Rautk 272 £48 3
¥4 3,1,
[Xnt LOmnt vz CAmnt c¥ v 2 Ro £ oBR s kT
ITRAEE | |
(C) ZA»0rue Xm ¥ v T ULR
Thu = lim (x “AMwal u
ALY 3 E 7Tz Pseudo—- msonent 533\, Aot C Cmt()(o) 4"
/ﬁf‘q’ 3.
a6t RafFmaids: ol
G EAvo mituz B=EART 35 s REMSX
SPB 3 ED 5 dissipative operator A BITS .
) A% (T tzo} C Comt (PAT) 26K v . &4
¥orn DT 3 BHERIR T a3 £ < invanant I ERE
() & ucXmnbAl & 120 cxty< %
I Tm®u=TEY
PRLT3 . 23 R 0o WE @A empct b-imterval £ -3k <
Lo i | |
W) % ueXmn D(m £ D20 R¥U T ULk
an Coy U = THIU

vkm,\—ét

PELT B,



90

¥ 31 o R (C) cM27 . RoZMrHBLsh3 b9
Y33 |

(C1) 3 1 iBalfREAALIZRADC X 0BRE LT
% UeXmnD st u < Ul

| gi'& Amn u =\A1M ¢ Xo

PRRLT B . u

NNCE DICD(A) 23 FueD vz AdueAu o
HLTF 3. ffk’?z . B UDo" XorA iz dense T H 3 13 5"
CEEE3 0 B Q) () w07 (W) kA 13 BA XnDA,
anD(fH F e Yo Xmmmz 3 ﬁ,g L 073
~ |

4 . &AM
LT 2 5. >‘Ka'\ Quch&ﬁﬂ%l?ﬁ\u 3
u¢+%‘(m(u Ja; =0 t>0, xe¢ Rd
(CP) |
‘ul‘t=0 = Uo(x) |
22 @ B A daeo- C'RDRE L, $(o)= 0 L3 EE
ARE T 3, o |
kru;leov v kojima (% F O o= L*ORY) A T (CP)E,A%}U“

203 0% 3 ?F. Conddl v BlU &9 t".’r_PﬂL' L(ﬂi“)



91

Uz (CPletR '3 Yk T 3,

(CPYa B iz . krujhow &7 5 11, Rokdokokokzrs
kRT3 |

4|

welnl® 53, 4 Low) z“ﬁé‘é hr LaL®- A
U UGs ) SRR W B4 0 (CP)a — AL W BTHD &
& Ao 3AHIREID LE D B

1) Nu e 3 Do 0) £ " — R A .

) feha EECk cAFR AR T O RY) kit LT

’Smgﬁd 1 lucta)- k| ‘E;l(ta\ + sign (uet) ) ?:;'[ ‘Q(u(t.m))—cpc(kﬂqczlit‘x) }dxdt zQ |

&3 ue) ¢ D) ERER tﬁ{;’vﬁ § (Rdluct.x)—uoa)ldx =0.

27, £33 BRI P-4k fr EAEMaT
B R UF D . LaRMIZ. PRIt LT Rasdm
Friedrichs type o TE AR 'E,-?é)\, 3"

WL ue - () é (u“(xtle) + u"(i—ﬂ(’( N3
~(p8) + ‘ZQﬁéE‘ﬂ'(vu"(xfﬂez)ﬁ—‘e;(uv(i—slég))] =0
' b, >0 , xe ®Rd; v=0,1,2, -

U%Gc)= Up (x)
Shriw s EMERE G, h>o0, 2

'l



92

@ LCCuul _ ‘ .
= (ad)? é(umﬁw +ux-0e;) - Ehi ét‘ﬁ' (utctte)— @ (ui-2e))

CEoTEE T3, o2 1m D(Chg)=Tuel'; Cogue L'y 3
3, SMiTF-7 (§)ERatkicEs Gs'_# N4 'b"‘i"’a\s .

(ps) W= Chg Uo , V=0,1,2 -+

Rz | |
o Xm:{uc—L‘(\L“; Wull € MY m=1,2,3, -

Xo=\J Xm = Ual™ |
LR <, ITH R‘
v Mo = o g, et
Lr<, TR, EHP 8t TImEJu, to3 T T X 3o
N RPE IR PR £ s 3 2 887 Lhon
| CSant ER adEc b3t AmzAR TS B |
| | Mm , Qwn = o (n>0) | |

@z S € hwr Amn % aMm . (nzl).
T3k, Chmm,Qm,nv—\‘; Xm £ 7 well-defined TH 3L D

@) {Cm: Clor | Yo |

o LA b (Can-T)

e kAT boTal, |
,%ﬁ&lt%azaﬁmuzﬁﬂaiﬁziwfssz



93
8 4.2,

SCam? e Lhunt e @3)2EH& s Rﬁr}z{/\/w A&« 35 3
YT A Y RT3 | | |
() R o CoR) C P C Xo xm3 82 T 1_' A
3 | {8 o disipative operotor A BRI T 3, 3 5 1=k, % uebl)

xzﬁ’v T .
Au= j\% Ca |
w3, 2o U MA BUEAL T A,
() A& a Av0o v UEXm T v T W %
mﬁﬂﬁu%%m@%%mﬁu_
PR L, MU G RAA AR
| ?H}\é‘@(v)i; = Vu ; wveDA) o
afhe %35 2o 8% 3. REAA=X , Avo, &3
CETUT U3, | o |
m)%uemuﬁuzwi
Th)u = 81:1 (1- 'Em u. |
PR L, FREBIER R TO, tzo, 12 Xota\ L—-Gontmc:hve o
semgroup STEE) 3 t20f 2RKT . % 0 z u(‘ca)=t’r(t)u](x] @ Z—i} -
41 o &k 7o (CP)a— K —Rie= LEFEL 155,
Gv) ﬁuhe Xm =¥ 2 , no00, vh;,n?-a + Lf.a 3 "‘c:i '
Con 4 2 TEHU & BEK T3, '

B



94

&b XT2 4.2 a 3O .

F 42 23EOHY 3 EX 1T, Lco baThid 2fH L &,
W a8z (0S) 5 3 stbility orditin 253 %2 5k
3.

B b . |

AmB iz Lonmtnz) C Conrt (Xm) YT

I Cwn ullp € lullp , ueXm, mmzl_ p=l o0
BT 3. |

Rk rotation 2AE cT 3R M kA Bz BN T 3.
R £ o % HUERE U <o
LoPul@y = 2007 Culx+Qe)) —utx-ge)]
(511) [D'{u]‘(ﬂ = {7 Culefer) —ux) J
COTull = & Cut) - u(x0¢) )
Chng, 2anE

) f>0, ’JCétEd

CoIpT uT&) = 82 Cutxtle) ) ~2u0A) + ux-Le) J

£ 3. 3R, uel € fel® ca minmg 2 <uA>vts

<k bhF . o notatin & 1 ¥ ORaHMELS 3,
a5 2.

UEXm €83 ¥ . |klSm 1z 33 3k 0 TR k £ =R B
B fe CYRY) et v~ |

o



) < s‘gn (k) Ama U, -F>
< (zd*%du &l T - DiD; 1C>+é/-'-<s‘3n(u— e w)- ‘e(k)) 25 wf>
Wﬁiwso

$% WB52 0Ae >R SO D3, |
| ve Xm €U k, fe CP(rd) '3 {eo) ‘Fxc(i)_ , @’—-I,Z/;',d, eb‘“' RY <
AR vy RO HAAME LT 3 v . R s e
R - |

53 <sgn W) Awnt, £ >k MM\(ésir a0l ) o,

(a)

@amﬁ@amnzmmﬁ%aﬁs

7@% 53, |
Ue Xm L ANY0 £F 3K 'Un I’)\Am,n)—‘u,h=\,2,3,~“ ,K‘?'il’v‘

<Kotk §3 :
M Avwllp € Wullp , nzl  p=l,»

() Skd [Tt 4 )= Vntr) | dc <=:§ lumg)—;um ldx , Yerd , hal .

(lu) n < F{]U’Z ——'ﬁé(z P-% 4+ z::qg ﬂ'T g l'l)?\('ﬂldl - O
' \acl>p .

| \\‘Vfb X)) %%7 P.3 ?‘] {(l’)\Am.nﬁu%na b“’,.L.' 117/:\ Uz deitima@bt
compact THI EETRUTUS .

#fE 54

U Xm A0, P2m LT3 . 5LT W=E-Mwalu,

I



96

Zy= (T-Mpn T, =123, -7, 5 <o Wy 2 E %h 2ot il
¥ {2Zat 9 Juster point £F 3 13 5 (F |

(514) fw-2i, € lu-vll,
PRLG 3, 20 2 ¥ FH =, BueXme AvoctFoz
$EMualutnal o Ledbo 2 iRR 325 Y, L ateRom
BB U U L ER LU 3.

MESIvEA v ORa B 452w 32
# 55,

(1) (ét%{,ﬂ u € CplRd) (\Ym T U T URE

42 Qnm Am,n u~-Zfa(u)q ——%Eﬁr(u)uut
fb‘"EX‘iu; . Q1T %M\ |’JJ.E_"% %"*zmﬂ*&é\z“%s o

() te&a A>0 £ ue Xm e 7 v 7 RE

(5ib) :Tw— m (T~ AAnen )

Pk L j3 & 2 13 pseualo— vesonem: ilﬁ, x>0 & C Cont (Xo)
GHRT3. 26, B Ao ueXo vt ez Jau ¢ RARA
i R

(57) U= ‘U‘+>\§\;‘(’1(ﬂxt
m?ﬂ?f al} X3 . 2 !"/f&/\ ra‘iﬂ@!%km ok 1752; 3,

E2 b5 3. £583,0 o F14(C), Uz D=ChRd) ext o

|2



97
z R 32 m%t’f%(C\) ﬁ"FX‘Z‘LJ% SYET/UL=e W3, %o 2,
(;L,(lild')( p®)Y C Un L“/ Ta= (T-MIT Mo, 23 £S5
(;liss}paﬁvé opergtor A 4 BIET 3. TR (57 2 5 A Ix 3
Injectlvé D53, Ko7 B cFYA G BT RS .
WEacres . $B3 0 e R32:@az. RH42 afs
e G ElaT F T ERz Rk, BueXo et <,
ut )= CTHWIE) o Cop) o ~ e = LT TR vf1b = vd av\jn
REH%H IO o REERATEMRT 2 b

56, Cranddl o & x o BEUR _
B, Lo@sonr@&R ¢ Cudadl o FER ca MR 2
NTHSY ., Caddll 7 Ra ﬁ_@/ﬁ?ﬁl FAs 28N Lzl
kol | -
UeDM) 2 H > 2 Vefel TH3 L3, Uvel gy T
e el im2d, €Ty, fdoadER B FeCO®R) ¢
o £ R citoz SRS | |
‘%d sign (ueo- k) {é E,‘(’g(um)"(’,i(k)jf«xtm + &) f e z0

IRA A S N

Ao 4 —83 < 94B 0% 3 o Curdell 3 & @ o oo GR) =
Bol=0 2332 —A ol cifinz m-dsipative '3

13



98

B EETR L, ¥ sfuz LEa 27 {1t} C
Crt(L') 2B vz 03. 35, WMEME U Lal® <Eaq
3Y 2 =3, ugx)=CT0ulE 2 ) a ﬁ}”»{m w7 v
fthovHiLTvh ,
K42 A3 L RiFAR A T E 6 ) A RIE
AE AR B Rzs o :

fﬁii 62,

DlAI= L ueD@) ; u, Aouc L9}, n oz A= —AlPA) o
Lga.

SapBoy A=--Roeny . &E F3 L ‘:z‘én 7 m-disspative
THR3. EUT Z38 4.2 () cih 0 435 hm ¥R L0 tzok
t U2 veta s Gonddd n ¥B e -3, AT
n%%n%LvﬁMﬁum%Lv%%nanZQ.Wﬂ3
%%iwﬁwo

References

[1] H. Brezis and A. Pazy, éonVergence and approximation of semigroups of
nonlinear operators in Banach spaces, J. Func._Analt,,g (1970), 63-74,

[2] M. Crandall, Thé semigroup approach to first order quééiiineér equations
in several space variables, to appear in Israel J. Math.,

[3] M. Crandall and T. Liggett, Generation of semigroups of nonlinear
transforﬁatioﬁs on genéral Banach spéces, Amer. J. Math., 93 (1971),

265-298,

,”



99

] K. Kojima, in préparation."

(51 S. N. Kru¥kov, First order quasilinear equations in several independent
variables, Math. USSR Sbornik, 10 (1970), 217-243. (Russian).

6] I. Miyadera, On the convergence of nonlinear semi-groups, II, J. Math.
Soc. Japan, 21 (1969), 403-412,

(7] I. Miyadera and S. Oharu, Approximation of semigroups of nonlinear
operators, T8hoku Math. J., 22 (1970), 24-47,

[8] S. Oharu, On the generation of semigroups of nonlinear contractions,
J. Math. Soc. Japan, 22 (1970), 526-550,

{91 B. Quinn, Solutions with shocks: An example of an Ll—contnactive

semigroup, Comm. Pure. Appl. Math., 24 (1971), 125-132,

[10] S. Oharu and T. Takahashi, A convergehce theotem of nonlinear semigroups
and its application to first order quasilinear equations, to appear,

53



