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In this paper, we consider the following initial-boundary value probler of the
gystem of, ge_zrlaralized nonlinear Schrodinger equations Tr

_q:u--iA@)%-#3@)_90#_lﬁ)u+F(m, Hu=G(z, 1), £>0, 0<z<1, (1.1)

6:0'
/4 [ ¢=u=ﬂ | =1 ==-0, t?ﬂ, : (1.2)
@] o=Up(z), 0-<z<d, | (1.8)

where u(z, f) is'an unkrown complex functional vector, A(z) = (aw(x)) is a real
diagonal matrix, B(z) and ¢(s) are real functions, ti,(z) and Gz, ¥) are complex
functional vectors. In [1] and [2] a class of stable and convergent finite difference
gchemes of (1.1) have been proved. In [3] the existence and uniqueness of the
generalized solufion for system (1.1) have been oblained. Now we consider a wide
class of functions, which should satisfy one of the following conditions for Whe

nonlinear terms B(x)g(s): & .
(1) Ki=B@)>0; Q()>0, s€ 0, ), @) =| a()ds,

(1) [B(@)|<Ka |[¢E)| <Ky 3€[0, ),

(i) |8(2) | <K g(|8]?) = 8], 0<p<2. S
We will construct & new finite difference scheme, which possesses two conservation
quantitiés, and ~will “prove that it is uncondifionally stable and convergent.
Furthermore, by using the Galerkin method, we will prove the existence and
uniqueness of the generalized solution for problem (1. 1)—(1.8), and the convergence
of the iteration method in finding a solution of the finile difference &E_'eiﬁa under the
condition k=O(#%). The notations and conventions here are adoptedns in[1].
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The schemes in (1] ﬂnd [2] ll.m?é a.. mmmondnfectthay can nob preserve the
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problem:

%(Qf)':'}) '_"‘"{wm §+1/2 [(¢?ﬁf})n+ (¢'m J).u:] }I |
B QU —QUPD ey g
2! |éﬂ+1|ﬂ l‘#’nlﬂ (‘abm- _'I'quj)
Eﬂ*iﬂ”(¢"+l+¢“) —-@Yr, 1<m<M, 1<i<I -1, (2.1)

i=1

"‘f’m-r'“o l<m<M, . (2.2)
M....;ﬂ[_,_,,,,.,(mﬁ),..f 1<m<M, 1@3-@? 1 - (2.3)

where Q(g) -=r g(z)dz. First we _take a priori ‘qsmma,t&s for tha finite dlEEIBBGB

solution. -
Lﬂmmﬂ 1 SRPPOS& that fm ;(ﬂ.‘r, f-) -=-f;,.,.(:u, t) HG,‘(‘.'E, f) IL‘QK-G: Uoym ELQ [0 1] g
1<<m, 1< M, where K g é8 G posiiove oon-smnt. T hen thers is an estimate for the solution

ofproblem (2 1) (2 3)
| | ﬂcﬁ,.u-aas, OémkﬁT 1€mﬁﬂ

aphere O, 43 a positive constant.

Proof. Computingthe inner product of both mdes of (2.1) with (P %, 5)

- summmg up for m ffom 1 to M, and faking the imaginary part in the resulting

- re«latlon, wo have
N b3S gmiim-a 2 ?IMEG"“”(EH&FE)- (24

By using ;hhe d.lSGIE‘IiB Gronwall mequahty, the conclusion of the lemma can be

obtained. .
" Lemma 2(So’bolev estimate “’) Suppose uEL,,(R"), Du€ L,(R"), 1<g, r<°°-

Thm for Oﬁgﬁm, -Lﬁusé‘;l we have
IID’ulln <O} D™l lulE*,
where E’—-—-L+a -}-——)—!-(1 a) , and C i8 a positive constani.

Lemma 3. Suppose thai the oondmms of Lemma 1 are mmﬁed, 0<a<<am(x)
<4, |fai(® <K, Rl = D) | <Ky, H—i‘“——lu <K, to,n(®) € HI[0, 1],

l<m, I<M, whefra @, A, E;- and Kq are positive oomtania and q(s) cot, and
assume that one of the following condetions are swmﬁsd

(i) Ks=>B(®)>0, Q(s)=0,8€[0, ©); - el

(1) | B@) | <K 10| <Eg 1€10, 0);

(i) 18(e) | <K g ¢ =2 0<p<2, .,
where p is & real number, K s and K g are’ pfmtm o{mstants Thm for the solution of
prablsm (2 1)—(2.3), there is.am estimate = . . .

H(‘.‘!’ )-I]'Qom UQnE'QT 1'<m<H,

e
*Phﬂ’ﬂ Op it a i positive oonstant. Tt L
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Proof.” @ompuhng ‘the inner produc‘b of bo‘kh ﬁulﬁ of (2. 1) wi’ih (t,b,,., f
gumming up fﬁrmfmml’soM and’ea.kmgthe realpart,’wehave |




