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Abstract Consider the blow up results for local smooth solutions of a quasilinear
Schrodinger equation

iug + Au A+ BluP2u + 0(Alu)?)u = 0, u‘t:o =ug(z),r € RV

in nonisotropic space.
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1. Introduction

Let i = —1, 3 and @ be real constants, v : RY x R, — C a complex-valued
function, u; = %—7; and A = Zjvzl 8872? the standard Laplacian operator. In many

physical situations, the following model problem has been proposed:
iug + Au+ BlulP2u 4 0(Alu|?)u = 0,z € RY. (1.1)

See e.g. [1-3] for the case of N =1 and [4] for the case of N > 2.

When 6 = 0, (1.1) is nothing but the standard Schrodinger equation. In this case,
the existence of stationary solutions of (1.1) as well as local or global well posedness
and various blow up phenomena of (1.1) with initial data

u|t:0 = ug(z), z € RY (1.2)

have been studied extensively, see e.g. [5-7] and the references therein.
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When 6 # 0, the quasi-linear term (A|u|?)u creates additional difficulties in the
study of (1.1) and its Cauchy problem. In a series of works, Liu et al [8,9] have shown
the existence of standing waves solutions, i.e., a solution with the form e™v(z) of
(1.1) — (1.2). Local well posedness or global well posedness for small initial data of
(1.1) — (1.2) has been given in [10]. However, the general global existence result for the
Cauchy problem (1.1) — (1.2) is still open.

In [11], Guo et al have given some blow up results for the solutions of (1.1) — (1.2)
under some restrictions on p, 4 and the initial data ug. In this note, we will focus our
attentions to the case of 8 # 0 and give a slight generalization of this result. More
precisely, using the notations = = (z1,---,zy_1,2n5) € RY, y = (z1,--- ,2n_1,0),
Weo2(RY) = ﬁ‘;‘;IWj’z(]RN) and S = {u € W*RN); |ylu € L2(RN)}, we have the
following

Theorem 1.1 Suppose that fort € [0,T), u(z,t) :==u(t) € S (N > 2) is a solution
of (1.1) — (1.2) and

(1) up €S, B3>0 and 4+ 25 < p < 2-2* :=2x 2%, here and after, 2* = 2N/(N —2)
if N > 3 and 2* = 400 otherwise;

(2) Vl|uo* € L2(RY);

® 50 = [ (1o = Ll + 3191l ) <o

Then the existence time T' of the solution u(t) must be finite.
Remark 1.2 When 6 = 0, a similar result has been obtained by Martel [7].

Theorem 1.3 Let Y = {u € W®2RN); u = u(|y|,xn)}. Suppose that for
t€[0,T) and u(t) € Y N > 3 is a solution of (1.1) — (1.2) and
(i) uo(z) €Y, B3>0 andp="6if N =3 and 4+ =7 < p <min{6,2-2*} if N > 4;

(ii) Vl]u|* € L*(RY);
2 0
i) £0) = [ (9wl - Lo + §I¥1wl ) <o.
Then the existence time T of the solution u(t) must be finite.

Remark 1.4 When 6 = 0, Martel [7] have proved a similar blow up result for
24 i <p<2¥if N>4andp=4if N =3.



