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1. INTRODUCTION

We study the Cauchy problem for the one dimensional cubic nonlinear Schrédinger
equation

(1.1) { ity + 5Ue =N, z€R, t > 1,

u(l,z) =uo(z), v €R,

where N' = Xef5ud + |ul>u, 0 < |A| < V3. A more general cubic nonlinear
Schrodinger equation
Ty + %um = deud + K \u|2 u, t€R, t>1,
u(l,2) =up (z), = € R,
where A\,w,k € R, A,k # 0, can be reduced to (1.1) by changing the dependent
variable u = %e’%*i%v, and replacing % by A.

2. MAIN RESULT

Our main result is the following. Denote vy (€) = ie~ 2 ug (€) , wo (€) = v} (£) +
¢ (&) v (€), and

s =Dt | (e - VA ) ay

Theorem 2.1. Let 0 < |\ < /3. Let the initial data vy € H? and the norm
lvollee < € and |lwollg: < €*, where € > 0 is sufficiently small. Also suppose that

(2.1) lvo (0)] > 6,

where § = TV with smallv > 0. Then there exists a unique solution u € C ([1, 00); L2)
of the Cauchy problem (1.1). Moreover the time decay estimates

C10t2 (1+e'logt) * < sup |u(t,)l
o<V

_1
1

< 026157% (1 + 64 log t)
and

sup |u(t,z)| < Cet™ 2
|z| >Vt

are valid for large t.
We do not know the last estimate is sharp or not.

Key words and phrases. This is a joint work with P.I. Naumkin.
1



N. HAYASHI

Remark 2.1. For ezample, we can choose the initial data as follows ug (&) =
—ie58 v (€) and

Then

5
vo (§) = :
V1420 £ 6 (n) dn + 12¢7
612
wo (€) = ~E4i 6)

satisfies the estimate

ol < Ce]|(1+ 61252)‘1HL2 < 085 < .

Remark 2.2. Condition|vg (0)] > § of Theorem 2.1 excludes the vanishing condi-
tion at the origin for the final data Uy (0) = 0, which was assumed in papers [1],
2], [3], [4], [5]. The condition 0 < |\| < \/3 is essential, since we believe that the
asymptotic behavior is different for the case of |\| > /3.
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