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Global Well-Posedness of the Coupled Fourth Order Schrodinger
Equations

LI Gengen, MING Sen, YAN Jinfang
(School of Mathematics, North University of China, Taiyuan 030051, China)

Abstract: Global well-posedness of the Cauchy problem for coupled system of fourth order nonlinear
Schrodinger equations was studied. By establishing conservation laws of mass as well as energy and apply-
ing I method to the problem, we obtained that increment of modified energy was controlled by the sum of
space time integrals. Spatial frequencies were dyadically localized and their dependence relationships with
the parameter N were discussed in each case. Using Parseval’ s identity and Holder’ s inequality, the
bounds of different summation terms were derived to prove the almost conservation law of modified
energy of coupled system in low regularity space H'(R*)( 1/2<Zs<C2). Applying Sobolev’s embedding
theorem, we obtained an upper bound estimate for the scale transformed energy. The parameter 1 was
chosen to be sufficiently large so that the energy was sufficiently small. Based on the scale invariance, a

relation between the initial energy and scale transformed energy was established. A polynomial growth
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estimate of modified energy was obtained. Namely, the spatial H'( R") norm of solution grows polynomi-

ally with respect to the time variable. Thus, global well-posedness of the Cauchy problem for coupled sys-

tem is established in low regularity space H'(R')(1<<s5<C2). The solution of coupled system exists

uniquely and its norm depends continuously on the H*( R*) norm of initial values.

Key words: coupled Schrodinger equations; I method; almost conservation laws; global well-posedness
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