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Local existence for the semilinear Schriidinger
equations in one space dimension
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1. Introduction

I n  th is  p a p e r  w e  s tu d y  th e  in it ia l v a lu e  p rob lem  f o r  t h e  semilinear
Schr6dinger equations in one space dimension:

(1.1) ut—iusx=F(u, ux) in (0, co) x R

(1.2) u (0, X )  
=

140 (X ) i n  R

where u ( t ,  x ) is complex-valued, u t = au/at, ux = au/ax, and ux x = 0 2 u/ ax 2

We assume that the nonlinear term F : C X C  C is

(1.3) F (u, q) C -  (R 2 x R2 ;  C )  ,  IF (u, q)1 C (612 +1912 )
n e a r  (u, q) = 0 .

W e regard the second variable q as ux. Let a/au= 1/2 (a/ay — ia/aw), a/avï
= 1/2 (a/av + ia/aw), wag = 1/2 (a/a — ia/ao, a n d  a / k =  1/2 (.9/5 +
ia/an) where u=y+iw , q= -1--ir7 and y, w, nER.

T he purpose of th is  p a p e r  is  to  show  the local existence of solutions to
(1.1) —  (1.2). W hen w e try  to  ge t a  classical energy estimate, Im aF/aq (u,
ux )  w hich is im aginary part of coefficient of ux  g ives the  loss o f derivatives,
and then w e cannot derive th e  e s tim a te . O u r idea  to  reso lve  th is difficulity
comes from the  theory of linear Schr6dinger type e q u a tio n s . More precisely,
let us consider the following linear problem:

(1.4) ut—tiuxx±b (x)ux ±c (x )u=f (t, x ) i n  R X R

(1.5) u (0, x ) =u o (x) i n  R

w here b (x) , c (x) E  33°' (R) , u o  (x )  E L 2 (R )  ,  and f (t, x ) (R; L 2  (R )).
A ccording to Takeuchi [1 0 ]  (see also M izohata [6]), a  necessary and suffi-
cient condition for L2 — wellposedness to  (1.4) — (1.5) is

(1.6) su d f  Im b (y )d y k + c o
reR  0
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