[ONG TIME REHAVIOR OF PERIODIC SOLWUTIONS
TO SCALAR CONSERVATION LAWS

IN SEVERAL SPACE DIMENSIONS

Cownstontine M. bocfermo <

Avown uniuevsi{:'gr



CAUWCHY PROBLEM

Dfi(w . +
=0 telR
’bt Z‘_ SH ) relR,
n
W (%,0) = Uolx), relR
Per'\oo\iCi\-%:

Uo € LT (RD), Uplxte)=Uo00), %eR" €=(0,,4,-)0), (=,5m
Zexo mean:

J‘ U.oCX)dx =0
Th.



NONLINEAR|TY

@§ ={ue R : '§-{,’(u)=07] } R€ (Rh\{o}

“OE{Y\{:@_g) k£ - Zw\'{ol = }‘f/(“)‘;)\) LLGC—E)&)

=P space—{ime pern'odic solutiong u(%,{')=&5in[lﬂéf-x~>~{)]

THEOREM : 0 [ntQ, , forall Te Z"~{ok, implies

uC-)k)-—?O in LECT“)) 1$F<ao) as t—>o00



EARLIER WORK : n=41

LAX (457) : Q = &
DAFERMOS (1972) : @ comdains ot most one accumulation Poivd’

ENGQUIST 8 E (lamy): 0¢ [ntQ



EARLIER WORK: n=1

ENGAUSTR E (1993), n=2,IwtQ,=¢ TeR\[o}, fa“’(u)aﬁo) kza

Lse S\APeV‘SoQulﬁows ahd Subsoawtov\s

CHENZ FRID (1499) | meas Qg =0, §e R ~{o}

PANOV (2012%) ,

i

hee Ol i%(o(x)o({): d?,oi COw\Fa_d' I foc

LIONS-PERTHAME -TADMOR. (149Y)

IntQ =¢ | Te Z"~{o}
; 8
needs {u(d%,oﬁ)id'&ol covaocJ m Ly,

uses H-wmeasuce TARTAR (1990), GERARD (144))



THEORY OF CAUCHY PROBLEM : KRUZKOV (1470)

wix,t): SPace,-per(odic 1® solution with mitiad value u, o0

THERYE spag_e—periodic iy solution wikh iv\il—ial value W, 0

j \_u(x)lr)-a(i,(:)]+dx ig [uocx)—t'Zo(x)}+a(x) fé/&-‘-
™™ :

[ | wex by—x(x,b)] dx £ ! luocx)—ao(x)\0[$) tept
™ T"
. ¢ : — T

V(ueh,T) ¢ V(u;,(-)) ), teRY



MINIMALITY OF W-LIM\T SET

A 1
u-('){'\'—) "‘_'3”0 (’)ew(uo)> n L(Th ) k—-)@

DU, < 2F) . ~
W+%——‘b*i =0, V({0 TN, &)

[_,-..W("’th)"\y*’ ool dx ¢ S‘rl M’(x;ch)-u(x){’h‘)[dx + jT'l"\r,cx)-u(xﬁu)ldst

h

ST" v (¢, T — (*,f.,ﬁ-‘tk)( dx ¢ S [, 60~u(x,§)] dx
TVI

UlyTe) —2 Vel in (T ) ke



ULSE OF INTEGRAL GEOMETRY

L0 = NG in (T kose
v, =0 a-e.
= wmeasV =0 . V=]xeT": Vo x)> 0]
Q—_—# (e:O a..e.) Cf(x): (XVCX)——VY\QOLSV
< ‘Ps,[ﬂ) - pi,f’ =% Tx=pl, e ZNey, Pé@

R ocdow Tromsfovm om Tovus

-

STRICHARTZ (\‘\89.)) GELFAND-GINDIKIN-GRAEV (2003)



COORDINATES CHANGE

s = 'B&(U)
nt - g&_ OX;

=0, AF(x,0) = Aplx)
" u-1
Te Z ot 3.f0 s o E(‘RJ zelR

| =
—_— e " b e ‘
y. = xhxt N TR 4 ——_Snx.?

v (x){.) =W L'a )2 l’) R N, (%) = W, (1)2)

Dw .5 9%w)  Shw
L Tt Wm0 y)

| - | -
‘3\':—?‘;1&' y TRy, h:'—"i_}.f



THE INTEGRAL OF @ IN THE NEW COORDINATES

§ q =73, 13 ’{v(z, p)dy
Py,p T

quere_ - \‘) (ta )7.) = ’)(W(ta )2)-—\MQOLS V\)

W={(4,2): %GT zeT, Wo(y,2)>0f



COMPARISON SOLUTION

ofntQ, > h(W)£0 for ue[l-¢, d+¢] < (o5)

v, dhw)
e+ 52=0, V2,024

+E 2¢e(o-3, a+d)

A
A

1)0(2,):{ G-¢ 2¢e(b-8,b+d)
a

>
N obhevuwise

Define : Wiy, 2,b) =0(z,4) , Wy ,2)= (=)

Wiy, z,b) — C‘«) os t—>00

-

10



I
COMPLETION OF PROOF OF THE THEOREM

STST,‘_,[,""O(‘Z)Z)-&]"' ol'aol1 < g S

Fo=lly2) e T, 2e(a-8, a48) | Woly,2) > s}, s3z0

Gy=flgmige T, ze(b-8,b8) |, wory,2)7st 530

rd

& meas F ¢ &MwSGo = \MeoasFo:\mea.sGo

i dy d 'B+$ A (y,2)dydz
038 jT““(XW(‘a)Z) = -L.js | .



	Scan 001
	Scan 001 (1)
	Scan 001 (2)
	Scan 001 (3)
	Scan 001 (4)
	Scan 001 (5)
	Scan 001 (6)
	Scan 001 (7)
	Scan 001 (8)
	Scan 001 (9)
	Scan 001 (10)
	Scan 001 (11)

