ooooobpooooo
386 0 1980 0 53-69

53

B TR >0 ¢

R mMyE  LeEE

§1 QUK

FHRUYLNI LN oH L& B b 50 Eaw o 158 105
AT EENT D, K@, PAF 0= 0 0esB Mok e b
0 %,

AY

39V, B-rbzs 08, RowoFMULREI KL

(1) U — Qi (W, U, grad W) ug = 0, xeR", tzo,

5 M

Ly=l

(U= U(X2), Ue = INT, U = JU/3E?, grad U = U, -, NIt ),
Wy = dUXRIY ) W T S MEHAMEIR O H S5, K RO MK
B iN R 45, Lo BADofpfl ajov w, v) (v, w
eR, q,eRf") 2 oy T4,
(A. 1) ay = Gj; € CT™R™), ti=tz-,n. AL, mid mz

L3t Exnd ETH S,

(A.2) Eo BEEFEE\BWBIL a6c) NG 2, 118 n



54

vl SP, lwispP, 1misp, $eR™ 3 C 2

?F, Ay (v, w, 1), 5, 2 Qo (PYIET
Xkt 5,

tERETS, Codd>amREBESLE Bl L Td, 34%Ro
FMVEBVERRETS 7EA

ww-g(ﬁ%%ﬁk

NpsH, Moo YFEANCHTS mMBMERRRIE, %< o0 AR
RE > T HABINT0 52, Dome [loft B tHKEI N
YR, %Yo 7°0- 4 omr5 3 MUK I/ AT 54
Re APERBBRAGAAEMRBC 3 o N BB H S, L
L, CoT74 770 BES «W@BAH, GBGHRKEJT 2)60E
wﬁﬁ&ﬁ?ﬁmo%ﬁﬁﬁamgo@@@hé.%if,
KR, AT IBBERB AT oBHLE, T3 K
MR 225 RA Tt 3 5B FANTO 3 o2, FA
e T2, Ba, REZRARoLB b n 7 1°0 - 4 8,
ML LAMB L LS VAR T HY, CROBB K, A
o Bk B C2 B, |
o, BRenErro BRI BA G, BHEIY o
7RA

(Z) U — S lgmd uzOPdr)au=0, xef" t20
RM -



55

c¥W G IMEMBARER TS 5. B T W

(B) geclox) ;,»H  er26 >0 Yrzo:
thadaowsaé.mmv47anﬁiu.awurn#ﬁ
IR £ £ T L L, Dickey 1102 51 d KM FK LD 2

Ch AN, @B OKREED 03 Ed O OEHY IR

MERTAPIR 65 L 5%, WEIUCK T DDABMAB L T5 K 0
n T A EFHL O, MEAT - 9 H A3 S ILEBEESIT L Sk

NGO, (e Daodf 770910, AR M\E (Jmz <
MMAERE S 2 21 & Maswmre LT 75 B LA o, )
ndr) aBBIY oRBHI BRI 2, 2od >y ER

MEEMG 2B 2, T <3 Bl

'~

L RH oL YR G Y
G L LR F s Y, RAemposh & LR TS 33 & &
A~ % .

KFolh ML) RD oK & 3. L=LRY o Ni&, )
A B ¢, ), ik d s K YL & k.»HM*HMt?UI;Q.
52, BE o mR o Sobarev "CH E 9., Wi

3 . = ¥ @
(U, U‘)m t%'-im&’u w, D V"),

) Al Nl = (WIS 4 s 2 BB 4 S, LB CL

Nk ®B He | o, ¢RaiiiH) 1ia s ¢ Ko A
11k, &M Bremy dhcs, H- APER» Ak € K 42

X 9 4.



56

§ 2 @1t¥W 4§ 2 wARE AR

Lo TR, DR T 2 WMEAARRMR

Uet — %‘Qy‘(ﬁ, ‘uc,lgmalu)ug- = 0, xef™, t 20,
(IvP),

UL, 0) = Uo(X) , U (X, 0)= Vpyx), xR

4

EB 2 5, UAF o 2kthoHim g Yamada LTI EFEE L ¢ 13 L 1)
MeH, (WP, t %R FRAMBE, S, BHYHE

BWEBL 0 BT ITRA YL L2RB & O, Sobaev T H H™

Ery, (IVP), € H™ < h 1 ¢

i e Bowmozo. ez

UO)= Uo , - He(0)= Vo,

oM B2 T 5., 1B L,

= "7 . - 5 -t
B(w, uc) %[,}’ Qs (m. Ur, 3rad Myuy

LoNL, (2N @R T 35 28, HEIRALS DI v -
MR B, %, N5 r-9- o<Aastk HLLET § =
ARU AP ERE AsR O Z FlBRoad ByrL e ko
Hr “WOPEMNL® T3, |

Ut — AAUe — B(w ue) =0, 20
(2.2) {

wuo)= Ao, ne(o)= Vo,
ComYRAPARR 223, (2/) L oGN3 ¥, RrkHuAT 33 D
<, BRR nﬂ\"*én?k@l’% 2% 5. AE O MTH S CE i

4



57

), (22)0 1. 24 9B RRR T ILITDD, Lo)r nANR

O BABITA TV Ch .

RKREPAARE O L TEB Y ¢d 2 D, H™ &N Banade
algebra BB J D15, M2 (]t 1 v« £ 3. MW T~ 9 1. 50
zd. 3 3 U, "*’o}éH'mz"ﬂ ERET 3. (21) & Hth
TROR O N ®H 3N, Ro #Mhe Fthi s,

WRRz . e H™, vieH” (ian2)L g 3. R AUDO

T, H3HEMBEKYBER M) NBa ooz,

fag (w', v, grad u‘)-u::d- '

~ . 2. 2.
- Qg(,uz, W, ng u) VL% “m
L g% At ApR ‘ (o - {
S MQuu'y, Ut Vi, e !lm)\fu«u'- uﬂ(w + (v - ,ﬁuwj'

s ¢4 2,

DS i

2z, H'$5H 3 &BB8KMMERE A
PAY=H™  Au= (A-Du  (meDA)
Kdo 2RET3. A H" i« 0y 28em ¥ 2% (Pl g
KT 3. BERBRTCAEANEDL D, 29 F (22)0 Wi W) E BRY

fed 2B, IV, by ~, WAL

" .
Uee — A= Ue — Z Qg('u, Mc,gmd'l()u,:d =0, xeR™ %20
(i

IvP), J

5_



58
l-ua,o)= U, (X, Ue (X, 0) = Vo (X), xeR’f’:

EZ 23 v ERMT B, &7, VWP, € K < H oz, @p
5, ”R2) oW, 7T A

(23) wel(OTLH™)nc (or]:H™)N '@t H™)N ot H™)
LH ORI LEBMMLYT 2(TRAY &§ B4, B, (22)
B, (21) » WPV FBRIGIZT G > 2013 LWMARNEN, 2w (3,
22) &, =20 — BRI IRR R REMT 3£ »PIT o,
(<, B UsS{v, w} &

24) A= Ue W= Aw

d > Z2HBNT3. corva, @2E HH" © 03—
MBI RACH T3 0TARR

{Ut:-A\(J)rIB(U) , tz0,

(25) .
U©i=U, =%{ar, Au}
r& 35, L, DA)=H xH" | 2o,
AA o B(A'w, V)
A= [ ) BU)= for U=, wi
A 0 ’ 0 ’

25 3. WA (24), £ 0, wwr= U+ frsds EB KT @
MPERR 2208 23075 A A S LA, MEAGERIR

(25) € 77 R

(2.6) U e CIeTLH™ H™) N (0TI H x H™)
Rd OB LtBMBETH2: t XEBEHERK b5,

é



%9

r 3%, zﬂqﬁ{@ﬁﬁ@ 25)ICHn2EB N IS % N T o
2. F-Ww, At H'xH £ o B¥¥e

{Twl,, = [

et 0
] | =B SHRE
@M-)/a 1] xz0 ,

EHERTBILETUH S, 5 =H, wWR 2 F Y, Ur—> B(U) 2V
H'H" £ o BiffiLippdhitz BB G ERE L 55 0 H5. <
no, nERI D, @) RE¥MBomeERDBIRLICNT D
MBRBARIR LI B IS ENIT 3, Y¥oL, 25 & 26) 07

52 TR R, MHOIRBEK

X
27) Uw)y = Tt U, + | Tit-sHBUs)ds, 120,

FEHET Ue CLOTLRH™H") EK ey 3 2 x L BfA Cdh 3 S &

P

b3, (tcB T3 Uo By gt d I IERX 05
o WBREAOFER 2B ) (f. Pazy U31) |
AT RNERB e 8h b2 B#sTRA
<R3 F D IS, BRIOMMA, B 3 0. g EEE A O
WIE'E 0, T2 L 2, (IVP), o RXME E Bl PARAE (IVP), 14,

B CeNTs 3, BREI oL,

Bzl R®REMBDoTF, fue,vjeH ™ xH" v 73 =

n e 3 o<As| KWL, H3EE¥ Ca ANBHELCZ,

’

7



60

(IVP)y 13, L[0iTal £ o — B AR
W e O™ NC (01 H™)NC KO BLH™?) N Ecomal ; H™)
Ed >, B, veeH™ B 5 @', vAFBic, wed' (00 H™)

1R i

W82 2/ w., (IVP), NEHE L €d > 2 & BREET 2 2
-z, GZHETBER Tl B Abo v # 1z fo K URBE 4§ 3. L

NC, A2)EMmE THE & 9YBORNDLER & 418 5.

w2z AR (A (A2) 2 T 2, o, vajeH™ ™ xH™ &

T3, 2o 3, ocas! KWL, AcERGBIEREHT
RBAEC, (LVP), 13 [0.T.1 Lo — E RS

WP e (OTILH"?)N i, LLH™) N ot 1 .H™)N o H™)
Et o, Br, (i @&, COTLH™IACORIH™)

rouTRECTH A,

Mo TR oEBMEEBILREY oW, AcBEGL

RELE T, 1UOl,,,, 14w, R, A-EBAI%GEEKLL
), TPY)T ) LEHMB TN B L L ERUEUI T H D, o
KM K, I ZwX-ZEBat>. (TP, 0 2K v -Aul

n H"- WX e & %,



61

2 >

PUERL "di"

(2.8) +b%w %E‘ (D:,fag (u?, ug, grad U uli - Gj(’, uf, grad u")qddag , PAR)

EII“-;rz "‘.‘[34‘1;; —:O_
I eBUMt0, T3 2. FIBRALY 201 1,25 5K

RoMHB e BV H.

AR 2.2, we C(OTLH™)AIOTIH™) v 4 5. 20

cg=l2,-, m, (dlsm, €elo1] m W L z,

l”ff%(% e, grad d) uyd — Qo ut,jrgd Q) D:%g ii/

S My, + liucly, M1+ ugrad wil, + 0 Ue i(,,,}m{ngmd “,.* Wiell,, fgred <,

MEA G A, B, MC) aBIMERY AR, N2 ey 5,

B zz ERVYE, ZHERBL, tiKouEF 45,
BUGEREPEL V. | |
E(2) = IUNON,, + do(?) | jrad urerl,,,
vh i, E i Ro AER EVER 40 L Kb,
+ e, o3
2.9) E?,t) + 'Ajo nAuZ‘csn(:As < Ci(uo.vo)+ G(P)] Es)y * ds ,
BL, ¢, ¢ rma-BHM%GE EEK. Sndy. 28 okk

7



62

N8BS 3.

SR 2210d 0l WRHE Avo W BMRHS D O &

L

. R0 EBEBZ e NI L

R 23 w22 roEHT

= ﬂ;cn UAE) = UR) , shorgly im HT, weakly om ™
avOo

uifnwmby o ke (0,TR),
7 ﬁ: W) = UL(A), shomgly im H™, ey om K™,
uwi-‘:mmf-g‘ m te o Ted,
W3, (IWP), o — BAET, uelHIOTLH™ ) cizo Lz, m2)
ErrT. Fro, H2ERBPCABE L Z,

£

o

it

M- U DI + figrad fudch) - wcll, sCa, o

ARnE ¥ 3,

ZEBR o TR 2u22>0 ¥ L, w, UM E ¥ M E I,

ave), (VPlu o B2 L3 3., w=uw- v v, VLT3
ﬁi\_‘k W+ L D H@'Wﬁgthij, (RADEFHBR T 2 oz 10 &

5 2 E® 230K NEL N S,

S H 2.1 MmzLBI1+] T°H 3 85, Sobolev OIBETEBX

[,



63

), B 23 185 nt (IVP), 0&\4%" 4, P &# A }C'Jo
2.

L, Uk W H "R M IR, t=0 b Oy Hag L o b O
N, FpW ud 13, H'oBRMB T t=0 kbod Il d

v &R LT L.

2R 22 PFBRELG LI, VIt -7 - EELRH
BEEASHOKGmWL (A2 ¥ d OB LT é oo 5 et
g2 o8 CRHE Iz 2. B3, —~ V5B i P
ARR ISV G S BHW L L 2. Hepf L€], Olinike LIS Liz) 5 2

PRI R o B NS S,

Z2H 23 (IVP, X BEAB G I MEY. AR AN
BT MMAE RIBIAR L C T Greembag-Miclamg  Mizy (5]
Tsutsand [U15]), Ebibhata (41 513 & Y, Galokin A & H o ATE

s v 45 . ( ¢f. Yamada Lel)

224 HWMERR (IVP), cd L, WA 9 o
T (WMol 5 BVl S78) B85 1. Koilt > NEA L
(2.40) J{grad Ul , Fud i, = Qe %) as  t—

2/4) NAUAE Il grod udct)],, = Q™) @ tm X0,

{4/



64

DE > KEB L THW CLERTC eNTCIZ. LDC, B
WA - sewMIIEHR S-Mimid, avo X1 ORH S
CHRME®H Y,

2 Ifi, Klainawan [T7] 13, frzgél 21BHB I, M T - 9 2N M

Tuon o, (IVP), o KB BETDH S &1 Crc, L

L. BREGNDS, KR oBKTH, MofsRenR-1733
TREE>206 0, REL, (W), 03 #A cARA cle
(craymmb i, PRRD cr2bh)5<, RB@os
&, MG -9 o A2 s e®HeBoOTRT o225,
BHRB R, BRWE DI 5. (200), @D £ BC fho BB BEAD

EB2 C vmz2 3. ( Matsumura (2], Yoamaoa LIT))

§ 3 '(I)(:ﬁgﬂbznﬁma?ﬂﬂﬁ
cofhra, WMARITR A ERV I BA @) K W F20
MERZB e £ 2 5.

R"

{utt - 6 j | grad Ut Fdx)Au=0, xeR™, 220,
WL, 0)= Uo(X), Ue (L, 0)= VUu(x), TER",

(3.1)

2T, CRMREB) EHTIE 0 L TLH. HEROEBEH L
k¥ L2, {4o, o} e HH® « H* EF z2hE", (31) o B PR
we ¢TI HY™ ™) (=02, TR B s EREIE R B

/2



65

S sy R, FEMEREBIRI > BB AL S, (o Mnaa L0
Yamada L[(8]),
¢ WBHoR & D > o, ()12 20 ¢, #MEY G — 9 {uo v
T RME G AFER LD AR BEET LS L SHI
YA4%, {Uo, Uo} EH "xH® L (, A=-4 & &\ &, (“i/)o') 4
BA
(22) U (X)) + G(’liA’LumMz)A_u(:t):o ) tz20,
vkt b, Tz, MET -9 {Uvei uro FH EHC L

Ld 2.

il -
2

— ® ) L
3.3 e R{IAT VI + (A Wl * >0,
R 00

o3I RopmAaRIXT D,

I 3. fFR BoF, U Vil BNERT £ 5. o
a3, BDRABE uelilo2HY) (=0, 2)E- &1 b >

EeRo T8 BB BT 3R men 7 ) T ) B E Gn

FEHA H D, 3D xr U o - NFBetr 3

L .
—,L-;&uucmuz + = j}Z(uA’umu‘) =0,

L, Tm= fo’(S)ols 2 6r (rzo "nd Y, H3EBYE

3



66

Co (21) WHB A L T
(34) JUe 01F + AT uON® 5 CF

L 32%. R, (32) r AR v o WHERE £ 1 3 ¢,

+ Efi“f IIAgutmuz + OJ(HAEL'lHt)I[z)"A%IM(ﬁ]f}

3.5 Ly 4 N '
= 6 (JATuwlF) (AZuee), ATake0) [A= ucI®
L@ 3.
o= sep | ma fonm, lo"cnl}]
osrs Gt ‘
th <. ~ Mg eEgr> s <, 0<6 )50, LRE L,

Eqt) = I!A’?‘u«m >+ i\A%ﬂ' uen I
EERT 3. B Ete>n 2By L, G4 EMH BET
M3,

| +
(26) Egt) = —;‘:’ {Eac0)+ (‘oi AT s>l Eg(s)ds }

-3, Foorier X r Hilder » A% & <& 0

£ : -l L
@ Ul s 1A% ueo F (o)™ ® < ¢, 45 we|®
;ﬁ\"‘sﬁﬁﬁbczu:ﬁguc\rﬁ, (36) « (37) & vy
E _ﬁ. 2 1 |+—2%
®(1) = 5 {EQCO) + & So Eq(s) 0‘3}

KBS M3 2S5, gy, B RoBFMBREB S ¥ A

'3 3

<



67

6,62 v, -2
(3.8) Bt (g ) (Te-0)™" 0st<Te,
25 A -z
Bl Tes g R (T Ep) ™
-7, 1MRE (33)&Y
J?,«'_m Teg > T >0
00 .
(3.6), (37, (3.8)& ") , & Ep(t) B
, E =¥ ¢

£ SEBMT,NE NS NS,
(0%] £ BYX G FEFRKZ2Er»ro Mo 3, Bk

NBAR L T
Ec s &7, ostsT
B 325, (26) LBt g
E S ¢ G +sT
ﬁ(t)é 0o E«R(O)-QJXPe %Cocltoj, 0313 %
5 3 o &Y, HHi,
—_— .U — A
Lim R Ep() ® 2 lim R Egror ¥
Q—lm -Q-soo
KNho 3 b A=T E Zp 2B IMH L 23 kd
(%0, 2003 £ 28 FIRECTH 3. o3 i3 &

> 2, .tm:fe%f?ﬁ\“
ARF ¢ B KAIKE G T7” VA )HMMBANBL n 3,

PoLoz'aQ'\r [4)13, #MBH B FTA H 93 k] f@

BRBABEB:BRABE L o THBL, BDe Elo T4 F
IS



68

A @B o BEEFRLT.

£/ 3N Bk >0 A2 TH s 5. Blir, O @
BOBRTB3I N e ARMBE L C, DA)= HO)0H (Q), Au=-au
L H<. o L3, (B3R, U,V N O TRBFAHATH S
T x r B4 2% 3 (f. Lims L8D),

EFHoHE, GNeBEMAD 3 ar &> 2 CoX, fu}
N

fue 8, FTdaso st WGw|= O@™¥) as Brom}

(OB Uo RounerTH) 0 d 3 BRAE 75 2 £ A 1§, (33)
ERE TS e N, BB B Sy by 3. Bl B §ful

2 s — -
= 39X, @8} (u30,850) I (33) TS E I b T B.

8 1A

[1] R. W. Dickey: Infinite systems of’nonlinear oscillation equations
related to the string, Proc. Amer. Math. Soc. 23 (1969), 459-468.

{2] R. W. Dickey: The initial value problem for a nonlinear semi-infinite
string, Proc. Roy. Soc. Edinburgh 82 (1978), 19-26.

[3] P. A. Diomne: Sur les problémes de Cauchy hyperboliques bien posés,
J. Analyse Math. 10 (1962), 1-90.

[4] Y. Ebihara: On some nonlinear evolution equations with the strong.
dissipation, J. Diff. Eqs. 30 (1978), 149-164; I , to appear in J.
Diff. Egs.

6



[5]

[6]

[71
(8l

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

63

J. M. Greenberg, R. C. MacCamy and V. J. Mizel: On the existence,
uniqueness, and stability of solutions of the equation G'(ux)uXX +

Au_ = pgu,, Math. Mech. 17 (1968), 707-728.

E. Hopf: The partial differential equation u, + ua = pu Comm.

Pure Appl. Math. 3 (1950), 201-230.

S. Klainerman: Global existence for nonlinear wave equations, preprint.
J. L. Lions: On some equations in boundary value problems of mathemati-
cal'physics,UComtemporary,Dévélopments in Continuum Mechanics and
Partial Differential Equations (ed. by G. M. de La Penha and L. A.
Medeiros), North-Holland, 1978.

A. Matsumura: Global existence and asymptotics of the solutions of the
secomd-order quasilinear hyperbolic equations with the first-order
dissipation, Publ. RIMS, Kyoto Univ. 13 (1977), 349-379.

G. P. Menzala: Une solution d'une équation non lineaire d'évolution,

C. R. Acad. Sc. Paris 286 (1978), 273-275.

0. A. Oleinik: Discontinuous solutions of nonlinear differential
equations, Uspehi Mat. Nauk ;2;(1957), no. 3, 3-73.

0. A. Oleinik: Construction of a generalized solution -of the Cauchy
problem for a quasi-linear equation of first-ordef by the introduction
of "vanishing viscosity",Uspehi Mat. Nauk 14 (1959), no. 2,’159-164.

A. Pazy: A class of semilinear equations of evolution, ‘Israel J. Math.
20 (1975), 23-36. |

S. I. Pohozaev: On a class of quasilinear hyperbolic equations, Math.

USSR Sbornik 25 (1975), 145-158.

M. Tsutsumi: Some nonlinear evolution equations of second order, Proc.
Japan Acad. 47 (1971), 950-955. -
Y. Yamada: .Some remarks on the equation Yer = O(yx)yXX = Yeex = f,

to appear in Osaka J. Math. 17.

Y. Yamada: Quasilinear wave equations and related nonlinear evolution
equations, to appear in Nagoya Math. J.

Y. Yamada: On some quasilinear wave equations with dissipative terms,

preprint.



