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We consider the following degenerate Davey{Stewartson equations as a model of com-

pletely integrable systems that generalize the 1D nonlinear SchrÄodinger equation to higher

dimensions

iÃt + Ãxx = ÂÃ; (1)

iÁt + Áxx = ÂÁ; (2)

Ây = (jÃj2 + ®jÁj2)x (3)

Ã(0; x; y) = Ã0(x; y); Á(0; x; y) = Á0(x; y); (x; y) 2 R2; (4)

lim
jxj!1

Ã(t; x; y) = 0; lim
jxj!1

Á(t; x; y) = 0; lim
y!¡1

Â(t; x; y) = 0; (5)

where ® > 0; ® 6= 1; Ã(t; x; y); Á(t; x; y) are complex unknown functions, and Â(t; x; y) is a

real unknown function. We obtain

Theorem For any Ã0; Á0 2 L2(R2) satisfying Ã0x; Á0x 2 L2(R2) and kÃ0k2L2 + ®kÁ0k2L2
< 1

2 ; (1){(5) have a global weak solution.

For Ã0; Á0 2 § = fu 2 L2(R2) jux; xu 2 L2(R2)g with kÃ0k2L2 + ®kÁ0k2L2 < 1
2 , then

(1){(5) have a global weak solution satisfying

kÃkL2(Ry ;Lp(Rx)) + kÁkL2(Ry;Lp(Rx)) · Cpt
¡(1=2¡1=p); 2 < p · 1:

Assume that Ã0; Á0 2 §, (Ã; Á; Â) is a solution of (1){(5) satisfying Ã;Ãx; xÃ; Á; Áx; xÁ

2 L2(R2), and Â vanishes at in¯nity. If either one of the following three conditions holds:

i.e. either

(i) E(0) < 0; or

(ii) E(0) = 0, F (0) > 0; or

(iii) E(0) > 0, F (0) ¸ 4
p

E(0)I(0);

where

E(t) =

Z µ
jÃxj2 + ®jÁxj2 +

1

2
Â(jÃj2 + ®jÁj2)

¶
dxdy ´ E(0);

F (t) = ¡4Im

Z
x(Ã ¹Ãx + ®Á¹Áx) dxdy; I(t) =

Z
x2(jÃj2 + ®jÁj2) dxdy;

then there exists a T ¤ > 0 such that the solution blows up at T ¤. That is,

lim inf
t!T¤

(kÃxk2 + ®kÁxk2) = 1:
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