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Abstract— In the rectangular area is considered a nonlocal
boundary value problem for the Laplace equation. For solutions
used discrete analog of the Fourier method. Effectively estimated
error of the method.
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L FORMULATION OF THE PROBLEM

Let us denote through IT a rectangle with vertices (0,0),
(1,0), (1,b), (0,b), where b-rational number. Let I" -boundary of
this rectangle.

We introduce net square by lines
x=x,=ih, y=y,=jh (i=01..,1/hj=0,1,..,b/h),

where 1/4 and b/h are integer numbers. Let

x,y):x=x,=ih,i=0,1,..,1/h,
I, - {( y)ix=x, }

y=y,=jhj=01,.b/h

and T, - set of net knots, lyingon I".

Consider the following nonlocal problem

Au=90 in H,
u(x,0)=u(x,b)=0 (0<x<l), (1)
u(l,y)=0,

u(0,y) =au(c,y)+ f(y) (0<y<b),

where f(y) are five times continuously differentiable

function and

S(0)=f(b)=0.

II. THE DIFFERENCE PROBLEM

We build corresponding difference scheme in following
way:
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Au, =0 in IT,,
u,(x,0)=u,(x,b)=0 (0<x<]l), @
uh(Ly) = 09

u, (0,y) =au,(c,y)+ f(y) (0<y<b).

Suppose that x = ¢ coincides with on x, points.

It can be easily verified that the solutions of problems (1)
and (2) are defined accordingly by formulas
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where
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z z
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and f, is defined from

h ,fl,; _ sinnhx/2b 3)
\/l—gsinQ nhr/2b

III.  CONSTRUCT A DIFFERENCE SCHEME

Easy to see that u,(x,y) satisfies boundary conditions. We
prove that it satisfies the difference scheme. Hence
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Now estimate |u —u h| . We have

sin 2%
B _ 2b
2 1— Z in? @
3sin” = bi—u,|<R +R,,
we get the validity of (4). where
IV. ESTIMATE OF THE ERROR -
Hence R, = Z|cn |g(x,n7r).
n=1+1/h
le,| < hn”, (5) It follows from (5) and (8) that
where 1/h

w 4
B, <K Zn*SSK%.

n=1 n=1+1/h

|f “w (b)| |f (IV)(0)|]+ max|f . (t)| Using (5) and (7), we received

It can be easily proved that
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