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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 Schrodinger equation to higher

dimensions
Wt + Yze = XY, (1)
i¢t + ¢xw = X¢a (2)
Xy = (I¥1* + alg)s (3)
7/)(0@,9) = qu)O(x,y), QZS(O,IE,y) = QSO(‘T,y)? (‘T’y) € R2a (4)
| l‘lm w(taxay) =0, | l‘lm qﬁ(t,x,y) =0, yEIPOOX(tvxay) =0, (5)

where a > 0, # 1, ¢(t, z,y), ¢(t,x,y) are complex unknown functions, and x(t, z,y) is a
real unknown function. We obtain
Theorem For any g, ¢o € L*(R?) satisfying Yoz, poz € L*(R?) and quoH%Q + a||¢0\|%2
< 3, (1)~(5) have a global weak solution.

For 1o, ¢0 € ¥ = {u € L*(R?) |ug, vu € L2(R?)} with quoH%Q + oquboH%g < %, then
(1)=(5) have a global weak solution satisfying

[l L2 Ry;r(Ra)) + 1Rl 2Ry Lr(RS)) < Cpt~1/271/p), 2<p< oo

Assume that 1o, ¢g € X, (1, ¢, X) is a solution of (1)—(5) satisfying ¥, Vg, x, ¢, Py, x
€ L%(R?), and x vanishes at infinity. If either one of the following three conditions holds:
i.e. either

(i) E(0) <0, or

(ii) £(0) =0, F(0) >0, or

(it}) E(0) > 0, F(0) > 4/EO)T0),
where

BO) = [ (10sf? +aloal? + (16 +aloP) ) dody = E),
) = 4t [a(@d, +ao6,) dady,  10)= [ (0 +alof) dady,

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

lim inf(1¢ 2+l gl2) = oc.



