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§l. & ,
RO & HIFAPGIETL % D OB S ENER K E 7 2,

AUz = Uz, (x,2) € (0,1)x (0,09,
FoVy = Vx, (2, 2) € (0, 1) % (0,09,
COOW, = Wi, (x,2) € (0,1) x(0,00),
Uy (6,0 = R, (uto, 2), Wo,2), wln,2)), Z € (0,00),

(P) Vi (6,2) = Ry (U, vie,2), wne) 2 € (0,00),

W (0,2) = Ry (winz), vio,2), w0z)), E € (0,)

Ux (1,2) = 0, 2 < (6),
T (1,2) =10, Z € (0,%),
4,9 =0, Z € (0,m),
U(x,0) = Us(x) >0, X & (0,1),
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WN,0) = Vo() 20, Z € (o,1),
Lc(x, 1) = W(x) 2 0, x & (o),
22l aws=k-22), £0) =k (1-23), €)= ks(-23) ;
Ri=aR, Ro= R, Rs ==K, 7L, ki, & REDELK
(2=1,2,3) Y L. R=R,vw) S#BE G54 2B T 10K
LB T ) (oYY LIYYIARR) . BHm Ll T4%7
INREEI-H W T Doy 1t

UV —
(I+V+ Ur)2

(1) Ruvw) =

THb,

CoORAHEG. P b L B I TER-BIONG H D ER
DEEHEATIRAT 2LFMP L R LD O TH D, AFENEA
0 B Ak CHEME R 06T 1d £ L h T N AR S = 1=
L, 20 => 0 FHRR L BERALLIKIREBL D, 20 %H
Nt YT ALBT ERA
(2) At2B = AB
e T A o ERE - H W T O H ERL T H 17347
A ABy m A 2T L B4l L 2T L P) ThB, (
HEORELR) ywnwd2n T AB AB, 0 BE4Z,
1. @) B L Lidw TEEL RoRELE-TH Y
BoEdka 2 $H0 & e L ERERTHS 2 LITE
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LT84, (Fhano v d 1YY IKKKND [YKNT 24
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LI AR L AMHTE. 2o &9 13 AP E LTz,
WokE I BOR 11 BAD & (P) 0 TR 2> 00 12 BV B B EH
AN Z o9 D, SR, IS ARRLTEB L)
TEANBTHENAR AAEFRT1B L, ABAB. 0 EAE L
LEELEWED R ENBLAEL LD, K23 2ol
RRESCELY 2 LAEERAL, T L BRI N T o B
N zoeo LBV —tFRETLI L EE (LR LE
(829 Theorem 1,2), 2 1=, TR VG EMLL T, w2 w
0 Z 129 2 & to SRR AR\ 1= Ljayunovﬂf%(iﬁ(ﬂ v
ERIEARL T WL FE3 LR (834F8).

§2. = £

() o Ao 12201, FIROFEENG LT
Wz (I1YY3),

Proposition i Vo, 4% #¥ SAt
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ho, Vo, Wo & L*(0,1),

{ o (x)éo, VGO Z0, M2 0 x € (o,1)
Tk JH‘»”F ¥, F) ofF(uvw)id —RInBAaELT
KotsE kv : .

() u, v, w € (L0, 13x(0,2)) A C(L0,%); L"'(o;')).

d) AN T (2 eloi)x(0,0) c?2V T

0< U 2E), v&,2), w2 £ M =M (o, Vs 4%)
NARY £, £EL. MEx vz RE&BREENT
K Th s, |
2> m@\%cf_&a TARIEE NS ﬂﬁﬁz{_(u,xﬁw) 13 25 LP
W TGS (U, Vo, 400) 12 —HEITIRES B ¢

Theorem 1 (kv w) £(P) nABLS By, Z—00

N

U,z) T3 Ue

2

vx,E) T2 Ve

-—_—_—_ﬁ b

aw(x,2) T35 Ma
KR >, 22T BRXEH L1 —HIIREL
x5, 3t (W, W) $EKTHY, Ko
THEEVBE TR L T & 1~% 25,
ho20, V20, W20
(SP) < R (o, Voo, 402.) = 0,
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Y adj. +*‘°"§cd1 = &LS‘“ alx+—‘x—chobc SE,
= So@cli + %—";Socdx = ’(?2"5’;70‘6*0‘1-}- '&383"3“"’)" =F.
(v w) g RKBLTE ., TLERVEERR VT .
Theorem 2 (U, V") L @) Wri2zr. (3,1)%
(0,045 TN Todt BoBEK i, LxiL T, Z2—>®

Ny 3
aH’_]H ——H 0
axigEl —> ’
Mty —— 0
3xfezd —> VY,

oy o
axtazd T 0,

N Lo,

Theorem 3 Theorem 1, 2 1= BT B RF0FE 114
TN T J’afﬂgﬂﬁé?’l HB, &Y B, (U, Vo, ws)
AL¥33D FEOBRANNDH- T, I— 2PV T

lu-ual, = Ofe™),
1240, = O™,  ijz0; G0y
W) 7, (vwwizo w1 Akk.)
Remark 1 %HPVAS) 0 3,4% B 0 kit " LEREL

-
{ i
(3) -o-'qgcu(x,z)awd;c + = Sowcx,z)w) ot = E = zelow)
, e \
| A
'&:SO’N"' 2 f0) dx —+ ‘5("3 So/wu) Z) ez = F, o zelo,w)
~PVT, A IRt THE, 39 Finid
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Io,i]x{z} BT D "TEHran ot ﬁﬁ’%%%{\., (3o i &
[oix{o) cbBut2ad "Ero-oWwkiEFEELEL T Vv 2 LR
T3%, ERGU AR A, Ok 1?2 T4 BT L 012
BB22v i Thhd,

Remark 2 Theorem 8 1= h 1< 2EARAE, (D) % (s, %,
W) O Eh ) TEEMALUBRL WZPAB RMTA L - ATH K
FRENED BRNBEHIE T 3,

Remark 3 WERRISIEHOT . OB REER
mA + nB —> AnBa B
LT, FAM 2o LT TEKE - -HRETE 2L &
AL TVB, HohbIATEERTH Y, BISHoR =
(4) Rlu,v) = uwv" |
L123 (wdlhfiv o T, freBdk 208 =l 72 5 FENR
Lidz), *Lix, EEAR 2BV THoRE 9k
T4 P/ aTHBLTVD (NI, WEROMB- 1= ET
L) YR L 0o - TN OFE WER o B BIEN I~ 05,
[SIT 4RO AL AR L THHBLUNB N, K 20k
Am@ONL P D & D= RoOBEAMIL BB T8 N
WE KO FELB A2 vid T3/, Zokd K2
F1- 165 5 BT 5B Do 1=,
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3. HEHOTAFT |
Thecrem 1,2, 3 o3Pk AL X' — A £ 0T 4Thh B,
ke)/ point 1, U, VWD Z 424N 1D %Bﬁﬁlt%ﬁf}%\\w
1= BIRAB ) Lyapunev K4 AR T2 2L TH 2. JLTF, 4
?ﬁﬁltf% 1% el
o oh=oly = ol =

7

_ | .
. Uvt— w
© = = - — —
K : Rs =K U+T+uv)*’

« E>0, F>0
AIRE L THL, Hh . 2okoti@->v 1 [IYY] %
BER T fn,
Theoren 1 & 120 5 fPh 1= v TREM I N D

Step L (2x L X' —FHEX 0% H) 1 (P)aFE (u,vw)
Ry Zo D AFN c %R T 5.
(1) £ 5 {smarabomt +dusnrc)

+ 'LS;(u.f +% 14t ) dx + jusve-wes)) < 0, 2>,

7

(1) S (U2 + VTG +40r )d + zs (uzar+’vz@3+%zcr)dx.

S (U,L + +w1)dx 270)

(1) 4 S (ua+% 4 +wic)de + S (U +Vye +W,r) dx

—,1— Sn(“‘? ap +VA g+ er) dx >0,
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2212, TRz dLiv (b)) EoERKTHY) . B
Pg.r itz ?L Th
At =) Lty = Si-so -(-5,),
pix) = S ga(;f)dy, %u)_S ybypdy,  rw= Sycq)d;

TH5LLRWD,
l <
Step 2 Pim geﬁuxl'f"vil*‘ W;)di = 0,

Step 3 : fﬁz)}n,, {0 D), 196D R 2N T —
AR - FHE AR ks BIE R R TH 2 .
Step 4 1 BAUFLHF| {505 LENE, 00
n Y X
Uz, 5) /35 Ua,
A C -5 E—
wx, ) /3
Step§ 1 lin So{(u--u.o)"‘u(v- )b+ wr-wefe fdt = 0,

FdrI=, Step 3 LStep 5 LB AbESH YL, UV, w N (%
A= &L 42 ) —HRETD v b b D,

Step L icp w1 R RENBAT LD — W FEAND
EZRARTVEN L, 0)O® L 8rebtd v HLHK
FMIEIDLNTIE, 20 TOWW L AKAbE TR
T LV IE PR 2o TAF TolRFTHE, (1B, (1) 1=
BB A, ) 1 IR]1 OIEFR -V X Boltzmann FAEKX 0 FF T T
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RO RBALTRBEK TH ). o B4 r ROE AN
Bl Ths, ) c0bitAlriEpsL, JREFS
£312 uv,wo S YT A2 L & - FEN L &K
4@?%/7‘5&1“3%07’(“%%0 |
22T, Stepl o LAL X - REX o ARF AL HALT
$<, 27, unworEA iR ﬂ:?u—i??uw, 2l v Ay,
kbt L g TR LADERT 0 LEHEATE L, F
A
;ﬁ- S"{:d(u Uoo) A + 24 (0 Ve0) 4 + A (w0, we.)c}dz

(I/) +S (-‘ 2“3‘ +‘“")Ax

+ { JZ,?,(;{(o,z!)'lm),z)2 ——Q,,gwm,z)}R(u(o,t)/ 'v(o,z),ww,z)) = O} Z70

NE LB, (D) v uvyw o FB —HAFENL DB,
Tt UV w0 FAER T T T K, 1V, 2 Sy T B L
L dtto L FpEAS B LMMFL NS, X L1 (D%
z T TR UL D Uy, Ve, Wi 0 BEEN 1= 24T 4 Uy V5,
W LT T A 1-20 LEFPFEAT B 1 .

) * a‘% S;(u;’a + V2 4w ) + S : (Mg + Vaa + Wir ) dx |

| = -~ { Uz 0,8 +V; (0,2) + Wz(o,Z)} z{‘f_‘i-R(uco,z),'trw,z),»ww,v), 220
NELNE, @y unweo —FRARNES S W SebolevB oAb

ApEEn L, @NErn D,
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Ki<, Thecrem 2 03EANE § 4END, HE < (1)1),
) iR 9 2 2R X — R N EETRRANR -5,

F A 1-E< LT CRRELT, (D4 2 TrE MG L TR
Lnp T, 5 5 ohfaR: oh i Lok e

L aen T THHFED 4G 2 Lin Y

9mﬂ

| ad‘S ( lpia-fml P+ lsxazMI %“"a:;z“] r)dx
(D), +ZS (Kl ap + 18 ey + 12eer) dx

= Sl 1l + ) de, 250
(m—l 2,3, - )
Maw\a 31, (ﬂ)é§-< L3 v RZEokst T D)hkmE
N zq%l, Nz 97_,,,7 gzlff %{ﬁ N FAENILZ R —-Z"slu
ZZY"’ gz" ')iﬁ)rﬁ'l%?/’ﬁ\{ri/ 4530y . (B VIRB N R
LT DN ) TLOXHEFE o TEfE Y T

S (lgz’m [32*‘ (’)dl
+ &(lf:;i_‘ml + !uazm %+ azagml )d
@, |
S T {J- S(lg;o"&}?ﬂaz,l(;3+|825[cr)47_

am F2 M
S (‘91.925 ax;)pl + }97.3{3’ )d } 2>0
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(m=2,34,---)
2L N TS, L, R ZE S LIIVWENERRT
Hhb. |

D)LTB/LAEIALE - FFRE, D), W), {Onfneyas0
(Whnfmes,ns,- % 93 <403 AP E TR 2,

. S { S Og’zﬁi az*"l‘e ‘H C’) da
(5) [%SQQWMA- TPy + |28 o)dxf}dz < o,

m=1,2,3 --

ABREL DU RTED, B m=] o AL TN &9
LR INE: Dikzirow "(j‘é\/ﬁ*l,;'('é%'zvi\—;& |
ST Sl U+ U+ wd) dedz < o0
y@MEe BT, |
(6) S:Q S:(u,_?ap + Vg +wrer )dadz < o0
by 2L =)@ HS,
(7) S?S (Uzz + Voo Wz Jdadz < o0
NIFLH B, Lk T (4),0) H‘Zm\jﬁiﬁiﬂw
S S (Ug & +978 + wfe)da 2 < o0
% T ST W 3§ PRI SR TR g
2R AN
ST[%S‘: Jud U, o) + 2 v, v ) + 404 W) x| d 2
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-7 gfadi&,{ﬂ“:%)ﬂ’ri}d(mw@-+,d(«w,ww ¢fdx dz
< S;Wuﬁﬂb%)ﬁz;d G ), Wb+ 4 (e, D), wi)ef dx < 00,
Rk, I)+@x7 L BL 5 ¥
S HLS {400, 4 & +.24; W) & + 40, AT dt
+ ’l‘fiSG(UxP'qu,‘*ler')c{x l z < o0
W\ﬂﬂmn+®w?%%i%x
S ld {A(u Ueo)+ 24, ViJb + (0, Wia) L dx
+ Qﬁjo(uxﬁﬂ&%’r%r)dx
+ P4 e vibrawdn [d2 < oo
NG ha. w— No T

So+ Vg 4 +Wz20)dx’ dz < o©

% ) J'z‘.ﬂ%.\ (‘5) Tow=] L fedMNBLILD, m2z2 ot
At oBB LAY 2eind). T 2N TS A,

AL T ®FTHhH- TL A %"kﬁﬁzf\mﬂt‘é’i»ﬂ
B LT Theoren 2 #4155 013 L v,

Theorem 3 ke $, K A67101d 2R LK "71\%5\‘, 1), @),

@), @) AW} L=< 2 v 127320 10 Ry 2K

nméhb\zzrdﬂﬁﬁéc

Remark aw, 4w, co) Wx=1 2B WT EALT VS 2 L IE,
Theorem 1,2,3 p2ER mbwv 1. ATHIEEER 1L 710,
SHE, Sobolev Bl p EHABFIZ THED E>0 <AL T
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2 | o . oy - L
Culle < sSoluzl dx + Ce Sommdx (ueH'@n)
NRY LT o BENT ThB,
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