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KM ERSFRERO EEL

A E A, B H

REARFTEHIE FEHKKX (Takao Nambu)

1. BLolc FRERT—FELVORBEERATBROZE

fbicd, BUE, HHEORBICIIG L TAEORBERBEIA T
hho BEHE, HHEAE LCHR LCRBESAT3B8, BN
ErLbOMNEEE, HEE+*BLCANLILEELLERT L2
L REBELRDNLL, 22 TR, FRRTOMBEN Y X T 22 H
ALT%E&%%Aéo%%ﬁﬁﬁ&ﬁ%%%%bkaﬁééﬁ,
CCTRHUMIDVE AP W IWHEREO S LT, Y AT &% %
FILTEHF  LNEA 7Oy 2RT228REL, ThRBEELY 25H
Db ETRHTETELE E LR T o

BHCREINSTTETD LN, CC’@%Bﬁ-.éﬁ%ﬁﬁ—‘E@’@ﬁE
BHERICHEERT B LENTE L, LARST, 22 ) —KO, R
MAFEBR (R) CLIVRBINL2BHRICH LCHABTHETD 2

Enz bo
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2. M@ oFEh Q * R' KU 2ARZARZERELL, Q

OHR T FAHBMEO (m-1) KREC BHRELI®RSET 5o

@ Ky 22BOBAERE £ %

9 Ju Ju
Fu = - — (a.,.+—) + b. — + cu,
igj Bxi ij ij E i axi
aij(x) = aji(x), 1<i, j<m
KEbbEx, —REAEL2RE T 5 .
] ayy(EE, > 5|E|?, Ee€®', =xea (6>0).

i,j
T RETABAEAEE

ou
5\')-; + o(E)u, gEer

T B, 2 CTT v= (Vs eeer V) & E IC 1 5 outward

normal véctor ET HEE

u _ ou
T ) aij(E)vj(E) e (E)

L i,3 i
 Td b, LT OVERERBEDLDNLERBE I RTCEHBEEBEHRTDH b,
BBEEZEITOBLAIEZd > TWHEERET b0

2@ KrFr28HERE L %

Iu = Zu, u € 2(1),



147

21) = {uer’@; 2 +o(B)u =0}

L

L EHET B, LAbLNTWB IS L O resolvent |[I compact
&b, LedoT*O spectrum o(L) FZEEBEOR 5 5K 5o

%, o(L) ZAdrHEWBORBLCD 5

\Jm

0
&

)

( du _
.ﬁ b "gur
W, 5(E)u = Dzd £ _(t)h, (E) (1)
a\)L k=1 k k

\ u(0,x) uO(X)-

ceT f(0) BHBEAN, h(E) EHEBEERDLT BWEH
RETHrbN,

(.u(tr')l Wk)].-" 1<ks<N (2)

TE2bhbo £EL, (,)p B LM CHTrHHEERTo

3
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RAOMBEEZOEO L >ICESANS :  h,w HEZbLhk

Lxr, ft) % @Q o#EET 4 - PNy 7 LELTREBECT LR

by, ) oo LEr (EFHBEBWER) EREFT L Lo

o(L) It 3 A% FOEE A; € o(L) &BH,Epom)

»o € o(L¥) 4 . ®, T X KWL FTHEEBRE

il’” "’ Tim,
i

ZHO—#0 basis & T h T,

(Oilr o ey (Dimi 01 ll KXTJ

BT ALEBAEEMO basis % Ao

_ 1 NS |
Pr, = 7 § (A - L) ~dx

AP (e 345 L OLERBRFZEMENDO projection operator

Ly, P B U oBEAME X CHIET B KEEA R
X

O projection operator &£ % b, & < [C dim PA_Lz(Q) = dim P2

i Aj
2 * _2 ‘ . N
L°(R). PxiL (Q) O —# © basis % Wiqgr eees wimi L,
OO ARKANTE 5 .
P _LZ(Q); spanned By {(pil, e, (pim} (L)

v ” .
A.<::j;

1

. * -— _— *)

2
P}"iL (Q); spanned by {Lbil, ceey wimi} (L
* -2 *
: PAiL (Q); spanned by {wil, ceey wimi} (L™)
.
i
2 - -
PX—iL (Q); spanned by {(pil, ceey cpimi} (L)

/7[
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&< Ay # real valued T 5% 4, LIy q"ij 3  real

valued EhEBHLIICEND,

EH o >0 H+HKRECBRY, L. =L+c Lo

C

h, € () tF AL

a1 d

oV

2 ' _

b + O(E)dJk = hy .

3, _ . 3/ _ '
ICMbRATWALDIC HA 2@ = 9207 for "e > 0 <
BHCECEET o
1 =% 2
a=20 +e), x(t) =L 7uw) <&, 1) @i i

PO 5HEKX

M 3 e
x'(8) = -Lx(t) + ) £ ()L
k=

1 k!

i (3)

x(0) = = L%u
C

%0 0

KooaNnbo BN (2) KDWTR, w € (M r3+5he

31

g, € H(Q); (£*+clg =0, 2—g + T(Eg =w

BVL k

T, £* & formal adjoint of £ TH b, S(E) &

AE) = a(E) + Jby(E) v (E)
1

KrbE2zbhb T0 g ZAHWARE, 2) E—KIELINh XL

5
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Green O AKX |k b

(u(tl') ’ wk)I‘

(4)

EEFRIN B0

3. MBENYyXT s (F 7 —23)

H, EBRRTTHEE Hilbert ZME L, A ZHREBELZEERE

IB) FIOFEEEHOCHXBERRELET L, o) BEEMEO
2B LRBERET D

(0 <u; <wu, < e <H, < e,
<’ Agij = “igij’ i=1, 1 <3< n.,
\ {Cij}; a complete orthonormal system in HO.

0<a<1l &L, P(/R) x Hy KA ERR

0 1 '
B = , 2(B) = 9(A) x 9D(VR)
-A -2a/A .

EERXbo FHCOLH B IO
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ni;}, Nyl @ehzh BH= 20A xH, KO

L% Do 5

ERERXRRTD b0

MBBN YR T 22 FERRTRELTERL, Thid B K

PO AHERX
v'(t) = Bv(t) + ? (L% (t), L* A Cg )E, + % £ (t)o
k=1 c " Tc k' *k k=1 k k'
(5)
v(0) = vy
rLTEs2bhbe (), (5 KHbhB L () %
£,(8) = (v(B), o)y, 1l<k<mM (6)

LT BRI VA —THBERBRIN D EHE B REN
wm o paRTrzzlrEREIFIAET, FERIXK (3, (5),
6) OEBEAZEE t >0 T L2 xH K5 @EAFER

TERT bo

YEREFBRX XL + BX = -C. fEA&L A 2288 a ZHEHK

FEHFTAHCEILED

o(-L) N o(B) = ¢
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LEETE B, FAE C %
C = (L ’
“ k=1 c*

p* /e

xQ
c gk)gk, u € Q(Lc)

CrhEHEL, 20 LOFBR XL +Bx=-C £25Xbo C

cfgkﬁ;ﬁm«

EEBINBY, CCTRECIK Ef = Ef; EBEHo MEORE

EFDd ET

Proposition 3.1. A EFBRNOME X € 2 (12 (Q); °H) #2—%&

KHEHET 5o

H oB4s%£4 H %

e E, A @%E  milbert ZMICZE 3o 120 oOBAE
MTEMBEEELORS 3 0% Lgm rrhiE, LK

xe Z@i@; B LhBTEHRDR Do

F£E2D0 >0 KH¥LT PHe o(-L) > -uw &% B o(-L) O
WA ZEZERICET X

—)»l, _}”2’ . -A cees —A : complex conjugate,
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R YAEERY -Aer ; real

-A -A

rl’

K
EFRhE, ECIC P e LA 120) Exbo MT, BEO S

LANBCECEB, ChOOBABIEHIET BHEEAEL ©

ThRZzWnWEtitd, -L. OBEBBHEZEK Ay Ao eeer AL .
i K4 1,...,N
W, = (w ’ (D-.) i ’ i=>1,
i k ij’'r j o> 1, g
] k4 1,...,N
= = g]_{"‘-, ], i>1
i ij
j—-1, ,N.
i i
LEWD Do, n>1 %
n = 1+ % pan~? 1-a’
T a
tEz2 b0 MR, fERE A DEﬁﬁE_un X
/i_ < const.n’, n>1, 0<y <n (7)

n

EWLTWnwaERET 50
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4 . B #H RO %E1L

ERE -L © p,1%(Q) ~OHBIYET 2% &IICLTH

K

KBDBEMANE -0 EF Do (y,U)p; i <2K +K, B b

KD BHLERINE U L350 U GEAZD 255 v 2EEL

T, 280X 5KFEn»r»h 5 :

. kK -
= v P U H .
’ P wlj)r‘ i, 34

Theorem 4.1. =-A, U BNEFBEAN CCINIE, BY 2 EHMEBFIHR

Yqr eees yMEP;Li(Q) N 7 FE LT,,,? ?Fﬁ

lexp £{- + T (-, )54 }|
exp ti-L + *y v, )L ¢y
k=1 kK'7%e kY 912 ()

< const. (1 + t™) e Mt p t>0

BB YILDo (m>0; an integer)

il 0 SR (3), (5), (6) %# 3% LT
X X x(0) X,
W o o
v v v(0) 0

L&E<S(o u % u>a|/u_l B ILORCRERBATELL, T L &

Qs

Theorem 4.2. h,, ..., hy &, -A, U NAFES TH5H X

SKRENT VB EF Bo fiF] W, B, N

/O



I
=]
it
N
e
N
N
=

rank W.
i

(9)

rank Ei N, i>=1

RWMATERET Do COLE, o, p € H 1<k<M BEE

LT

Het”/{H < comnst. e “"™1t .t >0

2@? (@) xH)

BRYELDOo T, 2ai@ xH % Lai@ xi) txz

Td &I Wno

Theorem 4.2 THE LA ABH v 27 Al EBRERTER TS 5o &

KHICE, ERRTOBHM vy X T 2%2EBERLAW.  Theorem 4.2

s s o BERMBO nj, OBEEE, Mb

k _+ kK _-
155 + P{sM; .
i,ji<n 34 iji<T) 313

1

-
N
=

Py ’ 1 <

LB N LR TE A LICEET A0 S >1I . LL, /% B

CEAEE et i<s OMAZMICHETHBEREE B

LE b, 120 xH KO rHERAE 2 %

2 = ,  Pv = (v, 0,); (P, -1
o P k=1 kH k

EL, AR A4 CEEH 2 2Mx b0 S ZTHARESESRCLE

/7
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b, 0 < ' < a/u,

. RBEEO w CHLT

Het('ﬂ'l' 2) I 9 < const. e *'t, ¢
Z (L”(Q) x H)

\V .
o

BBo  vi(t) =Py recTricrdh i@ xPE K

S
b A5HEBRK

a X _ '/V X X(O) _ xo (]_O)
dt T ’ =
vy vy v, (0) 1 V10

-L ('IQ ), L " U
k=1 k'H "¢ k

N 3 M
a. * A’_e ~ . ~
z (Lg=r Ig 9x) PsBx B, + kzl (1 o)y POy

By; B O ESH ~ O %l R

CEVE4bhbe (10) O x(t), vi(t) & x, € L3(®), -

t AN

cefi orz, zhzh i@, 8 KBL, & @

Vio
YD) L M E S Do
FER (10) pbd LOMBRICSE EDABIC ult,s) = L2x(t)

EFE, t>0 x LT

u(t, ) 't U,
< const. e

~ vl(O)
L™ (R) xPH

2 ~
L7(Q) XPSH

/2
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&Zz?‘i‘ﬁ%’?@%p vy 7)”5}55':&7‘[: vector TdHHTEEEETHh

x, Q) ALO2FO0OFBARERS

Feule) = gtk

ou Ifl '

a5~ to(Elu = ¢, y(t)h, (E),

vy k=1 X k
{ (11)

d N

ey (t) =Q?VW)+]glhﬂtn)mm%§k+‘gywh
\u(0,) = uy e 2@, yO = y, €&

LB DRSERBETNTERMETD 50 duwdt & L@
CE T rEA%2ERbL, ult,) € HXQ), t>0 Thbo

vy | ~ Jvy®)ly Tdeh5, BR, LOHERORORE K
EH XN Ko

Remark 1. F OoBEEMEIZX /u_lcoi, Let, .., Yot L

ho (MEtEBESEZ o HEOEAME:L I D ﬂ%%&?étv
ERAETD 50
mMmz.ﬁﬁﬁ%(n)@%ﬁgalﬁé%#@%&fﬁﬁ
MWEBRTOBLREoTWwEIrEWIMERCBEBLTE, 280X
LA ABRALTRETD 5 .
G)uoe@mp,r>%, ZMRT m <6, 50k
(i) uwy € 2(LY), £ >%, vy, =0, m<10 %bLE
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L% By 3oL EBELRBOEZELR, KW FBRXOELBZ X T

A Holder FF iz TIHDIBBHIMLENRD B,



