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- THE CONVERGENCE OF GALERKIN-—FOURIER
a METHOD FOR A SYSTEM OF EQUATIONS
OF SCHRODINGER-BOUSSINESQ FIELD"

j Guo Bo-LING (3544 R) OHEH GuaNe-NaN(H % &)
(Imiihde n_f ﬁpplwd Phym and compmtmt Mutheﬂmtws, Betjing, Ghm)
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[1 2] : 'Guo Bo-ling has invesiigated. the globa.l solutions for gome systems of
nonlinéas Schrodinger equations and the problems of numerical computations. In
[2], a continuous Gelerkin definite element mathod hag been presented, and the
egtimation of Ly optimum error and the proof {'rf convergenoe have been given. In
[8], Makhankov has prowed the problam of $hs solutions for a systemn of equations
of Schrodinger—Boussinesq - fic]ld and hag fourid ‘the approximate solutions for the

gystem . »
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In [4, 5] , & class of important equations of Boqsslnesq field
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"have been pmposed In [6] the global solutlons for some systems of equations of the

_complex:.Schrddinger field interacting with tha raa.l Boussmesq ﬁeld are investigated,
wh.lch satwfy 'bhe equations B R .
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If a>0 a.nd certam conditions for the functwn F(n) ﬂre satisfied, the existence and
“aniqueness ‘of the global solution have been. proved.

.In thig paper, by introducing the equation of the pﬂtentml function :p(m ), We
conmdar S0ImMo systemﬂ of equations of complex Schrodmgar field, interacting with
1:]19 ?ea.bf’B%cummesq field, as follows: .. ;.viozime o % @«
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{71 %B;+Bﬂ—ns=ﬂ - ' (1'1)

Pe —n-—f(N)+amn== IﬁlE (1.8)
with tha periodic bOIHld&ro conditions -
_&%‘!‘@, £), n(e, t)=n(o+D, z), o, ) =p(z+D, §)
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(1.4)
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o 3]:=u=50(ﬂ’): “|t=o_=ﬂu(ﬂ=)5,"@|f=u=¥’u(ﬁ?): "m{”}{éﬂ:, | : | (1'5)
Whera D is a positive constant. | : | S = g

.. .- By using the Galerkin-Fourier me’shod we construct the a.ppromm&te- solutions
of the problem (1.1)—(1.5) and obtain the estimabion of L, optimum error.

Flnally, we prove that the approxlmate soluhons converge to the exact gsolutions of the
-problem (1. 1)—(1 5).

IL Galerkm—Fagri_'e_.r__Mei;hgg.ﬁ.laqd_ the Estimation of
the Approximate Solution

First we introduce some spaces and notations: Let Z be a complex function and
- 7 a complex conjugate function of Z. Let-04Q)=0%([0, D1) denote the space of
complex functions, ! times continuous dlfferen‘];mble over the interval [0, D].

Let L(Q)=L,[0, D]) denote the Lehesque space of complex measurable functions
. u{®) with the p-th power of absoluie value j j mtegrﬂ.ble over the interval [0, D].

If we define the inner product -~ -, -y it s

(u, mynj u(m)w(m)dw ﬂu[l (e;.-,, u),

then Ly( [0, D1) is a Hilbert space, e s
Lot Lo 2Y¥=L.([0, D]) denote the I..ehesqua gpace of meesurable functions
u(@) over the interval [0, D], Whmh are essentially bounded, with the norm

Jul . =ess, sup|u(a)|.

Let H(Q)=H'([0, D]) denote the space of complex functions with genecralized
derivatives

D"u(lkl%ﬂ)eLa([o D),

V= {u€ H(@) |w/(0) = (D), Osj<i=1), w-2%,
fuld=ul+ | ME Ym0,
Let 7, denote the projection from H to H -,-,=3pa.n(1!_.;, e, WUg),
- Hag= ,;E_k (.t?: '*1’1)_%‘.#._-_
where L \/%exp(éw;w) 5 Wi=f'"%‘: 5 (@) = —wjvs(a),

et Rug=g—1F:g, g EH When b—>o0, R;.,g—ﬂ} From the Ba.sswell inequality,
we ha.va =
N T L .

Here wo construct the apprcmmn.te snlutlnns of the problem (1 1)—(1.5) by

B (I‘!
: the Gnlarhn—Fourier méthod

R Pl

%m.t)==m(i)“ E ﬁj(t)u,(m) tw (21)
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