0000000000 Schrodinger 00000000
O00000000000000000

1 Introduction
000 Schrodinger 00000000000 0O.

iOu = —10%u + AN (u),

(NLS) { u(0,2) = o x)

O000(z)e RxROODODOu=wu(t,z) 0000000000000 0O0OOODODOO
gbobobuoooobboooobobao

A = M+ide (M, €R),
N(@w) = Juf™u (1<p)

OO0 Schrodinger 00000000 0OOOO0OOO0OODOOOODOODOODOODODODOO
gboogobuogbbodbooobuooboooboobbuodbbooooboobn
goobbobobbbotbddgooogo tuugoooobobbbooooooood
0000000000000 00000000000O000 wt,rn)DOODODODOOO
0000 |u(t2)0000000000000000000000 (NLS) DOOOOO
oboo xgoobo 0O, 0000000D000DO00DO0ODObOObDbOObDO0ODO0ODbO
OO0 Keer OO0OO0O0OO0O0O. OD0O,00 NUOOOOOODODOOOO,<0DO
OO0,00000b00b0b00booo0obooboooboo0 OmmOOoobDbDOODOOD,
A>0000,000000000000000O00OD00ODO. 0O, DO0DODOOO
Ooobobobooobobooobooboboboobobobogobo,an>0b0000
0000000000000000 [1,2). 0000000000000O0O0 Erbium Doped
Fiber Amplification (EDFA) 000 000000000000 0OO.

OO0 Schrodinger 0O DO OD0OOOOOODOODOOOOO XODODODOOOODODOO
00000000000000000 L2000000000000000000000
gogooobbobbbbbbobbobobbooooouuduuouooooooobon
guooobobbbbbbbbobbbbototbotdduduooooooooooooooon
obooobooboo axbOobobobobobbooboobooboobobbobnoo
t— oo UUODOODODOOODOODOODOOODDOOODOOODOODLOODDOD
0000000000000 000000(3,4,8,9,13,15| 0000000000000
Ooboobooboboo AbDO0obO0obobooooooobooboDo

(NLS) 00000000, 0000000000000000000000000
00.0000000000000000000,¢ — 00 0000, O wut,z) 000
Schrédinger 0000 00000000000000D0O00D0O00OOOODO. OO0,
u(t,z) 00000000000000000¢—000000 Ju(t,)|ze ~t/2000



000000. 000000000000000000000000, [N, )|m <
Cllu(t, ot jult, m ~t= V2 0000,0000000000000 t=0c0o000
000000000000,000000000000000000000.00000
0000 p=3000000000000000000000000000000. 00
00 Sobolev 00000000000 OODOONONOD,0000000000O0000
oooooo.

e 3<pl0l0. 000000 A=M+i0000,(NLS)0000O0O0O0O0O0O
5. 000,0000 o00000,t—000000 u(t,z) ~ exp(itd?/2)p 00O
O.00000, ||lu(t,-)|~ < Ot~

e p=300 X\=0000. Hayashi-Naumkin [7] D0 000000000000.O
g e, t—o00 000

u(t, r) ~ M D exp(—i\ | Fol*logt)Fop

O00.000,MO000 exp(iz?/2t) 0000000000000, DO L2000
0000000000000 Df(x)=(it)"Y?f(z/t)y000. 00, F O Fourier O
D000. 000000000000000000000000000000000
O00.00000 p=30000000000.000000, |ju(t,)||p~ < Ct™1/?
0D000. 000000000 Schrédinger 00000000000,

e p=300 XA <0000. Shimomura [14] 0000000000000 0O. 00O
e, t—o0odnn

u(t,x) ~ MD exp(—i\|Fpl*logt)Feo

000. 000000, |lult,-)|~ < Ctlgt)™> 0000. 00000000 DO
000000000000000,000000000000000000000
00000000000,

e p<300 A\ =0000. Hayashi-Kaikina-Naumkin (6] 00000000000
Oo0.0dobooooooooooooogoo, L~oooooooooood
O Schodinger OO DO ODOODODO.

e p<3(000,p03000)00 M<0000. Kita-Shimomura [10] 0O OO
gbobobuoooobb.budd ebuogd,t—oo i

u(t,x) ~ M D exp(—iAO(t,x))Fe

000. 000, 6(t7) = 5 log(l + 25222 [ Fep-1te-»/2) 000, 0000
00, ||u(t, )| <Ct7Ve-V0000. 0000000000000000000
000000,0000000000000000000

gbbobuoooobobbuoobbboooobobooo,bbooodooon,



e p<300 AN>0000

0000. 000,0000000000000000000000000 A000 A
000000000000 4 O00000000000000 +00000000000
00000 (small data blow-up)0 00000 (3<p)000000000000000
000000000000000000,p<300X>00000000000000
000000000000000000000.0000000000000.

Theorem 1.1 (D O0O0O00) 5++v33)/4<p<300,Xx>000 (p—1)N|<
2y/pro 000.0000,000 po>00000,00000 uw € H' OOOOOOO
gooo.

(4) lluollar < po,

(i) 00 T* > 000000, (NLS) 00 w(t,2) O lim [lu(t,)|m = co 00D
tlir%l* llu(t, )|~ =00 O00O0ODO.

Remark. 00 p 000 (5++/33)/40000000268---000. 00 A\ O MO
Ooo(p-1n<2y/p0000000000000000,00000000000
gogooboboobbbbbbbbbbbbbbbbbbbbbbbbb. bbobbo
0 O, Liskevich-Perelmuter [11] O Okazawa-Yokota [12) DO0O00O0O0O0O0O00O0, OO
Ginzburg-Landau OO0 00000000000 0OOOOOOOODO.

r 00000 70000000000000000, Dirichlet0 0000000000
O, Neumann 0000000000000 OO0OOOOOOOOOOOOOOO —%83
00000000oooooooOoooooooooooooooooooa, x>000
0000000000000 000000000000000, J.Zhang (16| 00000
0000000000, (NLS) 0000 s000000000oooaOo,

d|lu(t)||?

POVt — s, et = € I
0oooooooooood. gooogooooogo,o0ooooooooooo
oot ououobououooon.ou, oo ouoooouao
Holder OO OOOOOOO0OO0OOOO,000000000000O0DOOOOOOO0O00O0O
U. 0ot oooouod, z 00000 odooood, guouooouo
0000000000000 O00000. 0000 J.ZhangOOODOOOOOoOOOO,
O00000D00D000000DO0DO00D0O0Schrodinger DO0O00OO0DOODOOOOO
godoodotuooododooooooooouoooooooooooooooo
0000000000000 00D000D00 Schrodinger 00O00D0O0O

e JOUOOODLODLDLDOOOO

e L >000O¢t<00O00ODODOOOODOODOODO

obooboobobobobobodbt<oboboobobbobobboboobo
gbobboogogbobobooogboboooobooobooogbn.



2 OJoooood

sugggbobobooooboboboooobn.

(Step1) OODODOOO profile DOODO. OO profile 10D OODOODO

(ODE) { o(0.2) = golc)

O0000. 000, (NLS)00D0o000ooooogoooooo. oo (ODE) 0OoOo
oboobooboa,

o(t,3) = go(a) exp {(pfm log (1 — (p - 1>A2\soo<x>\“t>}

D0000. 000000 g(z) €eC°00000,000000 suppy, C [-1,1] 00,
@o(z) =maxgpy <+ =0000000000.0000000,000002z=000
0000 o(t,z) 0000000000, maxp, 000000000000, (ODE) OO
o(t,z) 0 t=10000000000000,00 ¢+=100000000000000
000.000 ¢ 00, flatness 10000000000000.000,0000000
0O NDOOOO,

—1/2 <1 < 1/2 = @y(z) = max g, — 22

O0000000000.00000000,¢(t,x) 0000000000 OOODOODOO
Ooooboo.boob,0<k<L2NODOOO,

||8§g0(t, N <C(1— t)*l/(pfl)fk/mv

O0000. NOOODOOOOflatness 000000, dfp(t,z) 000DO0O0O0DOOO0O
gbobobuoooobbobooaobn.

(Step 2) profile 10 000000000000 (NLS)OOOOOOOOO. (NLS) O
0 w(t,z) O, (Step 1) 00000 profile 10000000000000. 000,

u(t,x) = (t,x) + u(t, )

O00. 00000 (NLS)DOO0O0O0 e0000000oooooa,
1 1
(NLS™) z’&tﬂ:—§8§Q—§82g0+)\(./\f(g0+11)—N((p))

O000.000000¢t=1000000 a(l,z)=000000000000000. 0O
gboogbboobuod¢+=10000b0o0o0bbogbogbobogoboog.boon,
gbouodgbogbboobbobobodgbuoobooboobbooboobao. oo,
gboodgbogbobobobobobooboobda. oboobogob,obobba. .
000000000000000000000000 X>000 (p—1)[A| <2/
goooDoog.



Proposition 2.1 (5++/33)/4<p <300, X >000 (p- 1N <2,/p 000.
0000,0000 T<10000,(NLS™)0000000000000.

(i) a(t) € C([T,1]; HY) OO 2*u(t) € C([T, 1]; L?),

(@) la(®)z < C(1 — )% 00 [dat)|2 < C(1— )" 0OOOO. 000, dy =
1-1/(p—1)—1/N,di=1—-1/(p—1)—3/2N 00O

(Step 3) 0000000000000 OOO0O0O0000. 0000000000, 00
000000000000000000000.000000000000000. 00
000000000000000 |[(z+itd)u)|, 000000000000,p0 Ay,
A, 000000000000,

Proposition 2.2 (5+v33)/4<p <300, X >000 (p—-1)|A| <2ypA, 00D0.
0000000000,weH' OO 22upe L?000. 0000, (NLS)DDOO0DOOO
goodod,bbougoooodad.

(i) u(t) € C((—o0,0; H'), z*u(t) € C((—o00,0]; L?),
(44) 0000 - € H'00000,t——co 000, H'ODODOO
u(t,z) = MDe 904 _ () + o(1)
D0000.000,6(t) = gy, log(l + (p — Dsla-(2) P~ [ |7[~#=D72dr).

(447) tlilinoo lu(t)]| 7 = 0.

0000000000 H'O0O000O00000000000000,0000000
to< 00000, |lu(te, )|lm <po 00DO0DODODD0O00.000,00 u(te,) 0000
0000000000,0000000000000,(NLS)000000000000
00.000 Theorem 1.1 0000000000.

Theorem 1.1 0000000000000 0ODOOODOOOOO.ODOO0OOODOOODO
goboboooaon.

e ]IJUDDOD pOOOO (b++v33)/4000000000OOODODO.

e 0000000 A=X\+iX%0000000 (p-1)N|<2/p 0000000
oooooo.

e Theorem 1.1 0000 000000 DOOODOOODOOOOODOODOOODOODOGO,O
gbooboogobobbooobooboboooobobuoooobobog.

e 000000 (0 nDOD)D,000D0DOCOOO.000O0OOOODODO
obobobooboobooboobooboo,gooboboooboboobo.



oo

1]
2]
[3]

[4]

[9]

[10]

[11]

[12]

[13]

[14]

[15]
[16]

G.P.O0O0O0O0ODO0O0OOOO,0000 00O0,00D000ODOOOOO,0000 (1997).
G. P. Agrawal, Nonlinear fiber optics, Academic Press, Inc. (1995).

T. Cazenave and A. Haraux, An Introduction to Semilinear Evolution Equations, Oxford
Science Publications (2006).

T. Cazenave, Semilinear Schrédinger Equations, Courant Lecture Notes in Mathematics
10, American Mathematical Society (2003).

J. Ginibre, An introduction to nonlinear Schrédinger equations, in “Nonlinear Waves,”
(R. Agemi, Y. Giga and T. Ozawa, Eds.), GAKUTO International Series, Mathematical
Sciences and Applications 10 (1997), 85-133.

N. Hayashi, E. Kaikina and P. Naumkin, Large time behavior of solutions to the generalized
derivative nonlinear Schrodinger equation, Discrete and Continuous Dynamical Systems 5
(1999), 93-106.

N. Hayashi and P.I. Naumkin, Asymptotics for large time of solutions to the nonlinear
Schrédinger and Hartree equations, Amer. J. Math. 120 (1998), 369-645.

N. Hayashi, P.I. Naumkin and H. Sunagawa, On the Schrodinger equation with dissipative
nonlinearities of derivative type, STAM J. Math. Anal. 40 (2008), 278-291.

T. Kato, Nonlinear Schrédinger equations, in “Schrédinger Operators,” (H. Holden and A.
Jensen Eds.), Lecture Notes in Phys. 345, Springer-Verlag (1989), 218-263.

N. Kita and A. Shimomura, Asymptotic behavior of solutions to Schrédinger equations with
a subcritical dissipative nonlinearity, J. Differential Equations 242 (2007), 192-210.

V.A. Liskevich and M.A. Perelmuter, Analyticity of submarkovian semigroups, Proc. Amer.
Math. Soc. 123 (1995), 1097-1104.

N. Okazawa and T. Yokota, Global existence and smoothing effect for the complexr Ginzburg-
Landau equation with p-Laplacian, J. Differential Equations 182 (2002), 541-576.

T. Ozawa, Long range scattering for nonlinear Schrédinger equations in one space dimen-
sion, Comm. Math. Phys. 139 (1991), 479-493.

A. Shimomura, Asymptotic behavior of solutions for Schridinger equations with dissipative
nonlinearities, Comm. Partial Differential Equations 31 (2006), 1407-1423.

0000,0000000,000 (2004).

J. Zhang, On the finite-time behaviour for nonlinear Schréodinger equations, Comm. Math.
Phys. 162 (1994), 249-260.



