Smoothing effect for complex Ginzburg-Landau

type equations with p-Laplacian
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QcRN: oooo, 8Q: QUOO0
00000000000 o0ooooo:
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o
3_’:_ (At+iax)Apu + n|'u,|‘1_2’u + iﬁ|u|"'_2u—'yu=0
in Q X (0
(CGL): - | ¢ in 2 (0, ),
u—=0 on 9 x (0,00),
\u(a:, 0) = uo(x), x € .

OJ00 A>0,k>0, ao,B3,YyER, p>2, g>1r>2,
u = u(z,t) : @ X [0,00) = C, Apu = div(|Vu|P~2Vu).




Smoothing effect for (CGL)g,q

ou
5 — (At ia)Apu+ (k + z,B)|'u.|q_2'u, yu =0
o Il < 2vp2d () > 2), Bl < 2va1 (4 > 2)

=> Liskevich-Perelmuter0 00000 (DO OOOO)
— Okazawa-Y. (2002)

ep=2, 2<q<¢(N)
=> Gagliardo-Nirenberg U 0 0 0 O
— Okazawa-Y. (20040 ), Kobayashi-Matsumoto-Tanaka
(2007), Matsumoto-Tanaka (2008)



[ O O Schrodingerd [ [

o
(NLS), a—l:' — iaAu + iBlul"2u =0
|
ou _9 . _o
(NLS)q,r 57 iaAu + k|u|? %y + iBlu|""4u =0

000000000 Fibich (2001)
000000000 Passot-C.Sulem-P.L.Sulem (2005)
000000000 Ohta-Todorova (2009)
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0
(CGL)?I,,,, a—’: — (A tia)Au + klu|?%2u + iB|u|"2u—yu = 0
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p=2,q>r
0 = (CGL);,.0 000 smoothing effect000 0 :
00 wo € L2(Q) D0O0D0O0OO0OO0OO0OOOOOOODODODOO.
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0 = (CGL)g,rD [0 0 O smoothing effectd0 0 0 O.




2. 00O

o
= — (A +i0) A + klulTu + iBlulu — yu =0

00. u(-) € C([0,00); L2(Q)) 000300000000,
(CGL), .00 0000000000:

(a) u(t) € Wy'P(Q) N L2@-1)(Q) n L2r-1) (),

0 Apu(t) € L*(Q), t > 0;

(b) u(+) € ACioc((0,0); L3(2)),
O00w(-)0(0,00)0000000000000OO0O;

(c) u(-)0 (0,00) 0000000000 (CGLY,,, 00000
OO0 0boo0oo.




00 (smoothing effect for (CGL)g,r).

= _2fo; (p>2), g>r>2 = VYug € L2(N)
t u(-) € C([0,00); L2(2)): (CGL), ,.0000ODO.

o, oudddtt:

u(-) € (0, 003 L3(R2)),
u(-) € C¥?(0, 00 Wo’p(n))nqol/"(o 003 LI()),
Apu(-), |u(-)|q—2u(-),5(-> € L2°(0, 0o; L2(2)),

lu(t) — v(t)|l g2 < eOFTCIBDE|ug — vl 2 (¢ > 0).

lr=q00000000000 %SzVQEEIDDDDDD.
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OO0 HilbertD 0 HO OO O OO Cauchy O [

(ACP) % + (A+ia) 9 (u) +k 89’ (u) +iB 89* (u) —yu = 0,
u(0) = uyp.

A>0, k>0, o,8,7 €ER,

w0, Pl, 2 : H — [0,00] proper l.s.c. convex

=>(CGL)Iq’,rDDDDDD(ACP)DDDDDDDDDDDDD.



Conditions for ¢, 91, 1>

(A1) 3p 2> 2 such that p(Cu) = [{[’¢(u), u€D(p), Re > 0.
(A2) 3q > 2 such that ¥'(¢u) = [{|"9'(u), uw€D(4'), Re{ > 0.
(A3) 3r > 2 such that $2(¢u) = |¢|"Y?(u), ue€ D(?), Rel > 0.
(A4) 3¢, > 0 Y u,v € D(dp);

[Im (3¢ (u) —p(v), u—v)| < ¢, Re(dp(u) —8p(v), u—v).
(A5) YV >03C, >0 Yu,v € D(dY') Ve > 0;
[Im (89, (u) — 89 (v), u—v)| < NnRe(Y' (u) -’ (v), u—v) + Cyllu — v]|*.
(A6)Vn >03C, >0 YVu € D(p) N D(BY') Ve>0;

[Im(8p(u), 8¢, (u))| < nRe(dp(u), 8y’ (u)) + Cyep(u).
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(A7) 3C1>030,7>0 (60 +7=1) Vu,v € D(8Y*) Vv,p > 0;
[Im(8v;(u) — 8Y,.(u), v)| < Cilv — p|(a]|d9*(w)|I*+7(|8¢*(v)[|*)
(A8) (8v'(u), dP3(u)) €R for ue D(8Y') and € > 0.
(A9) D(8v') C D(8%?) and AC, > 0;
18v*(w)|| < Ca(llull + 189 (w)ll), » € D(3%?).



Abstract Theorem.

| 1 -
Let 5N < —. Let (A1)-(A9) be satisfied.

=
Vug € D(8¢) N D(8y1) A u(-) € C([0,00); H):

strong solution to (ACP) such that

u(*) € Cige ((0; 00); H),
=2, 80(u()), B4 (u()), DY (u(-)) € L0, 00 H),

p(u(-)), ¢l(u(°))9 "/’2(“(°)) € ACj4(0, 00),

11

le(t)—v(t)|| < e HCnlBDE||ug—vg|| VE > 0.
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4. 10040040

O01.0g>r>2,z,weC,e>0,

O ze + e|ze|"°—2ze = z, we + e|'we|"'—2'we = w,

0 Ise(zyw) := (|2¢|® 22 — |we|®*2we) (2 — w)

IIm I ¢ (2, w)| < nRe I (2, w) + Cy|z — w|?.

002.0p>2,g>r>2,u€ W&’p(ﬂ)ﬂLz(q-l)(Q)

—> V7 >03Cy > 0; U (ue + &|ue|"%us = u, € >0)
[Tm (—Apu, |uel™2ue)| < nRe (—Apu, [u]?=2u) +Cl| VullZ,.



