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

We introduce net square by lines x=x =ih, y=y, = jh (i=01..,1/h,j=01..,b/h),
where 1/ h and b/ h-integer numbers. Let
I, ={(xy):x=x =ihi=01..1/hy=y, = jh,j =0L..,b/hf,
and T, - set of net knots, lyingon T".
Consider the following nonlocal problem
Au=0in II,
u(x,0) =u(x,b) =0 (0< x< 1),
ul@Ly)=e(y) (O<y<hb),
u(0,y)=au(c,y)+ f(y) (0O<y<b,0<c<la=0)
where o(y), f (y) arefivetimes continuously differentiable functions and
9(0) = p(b) =0,
f(0)= f(b)=0.

Evidently, truncation error may be represented as the sum of truncation errors of following
problems:

(1)

Au =0, Au =0,
u(x,0) =0, u@y) = f(y),
u(x,b) =0, u(x,0) =0,
uL,y) =0, u(x,b) =0,
u(0,y) = au(c,y) + f(y), u(0,y) = au(c,y)
At first we investigate problem
Au=0 in II,
ux,0) =u(x,b)=0 (0<x<1), @
u@ly) =0,
u(o,y)=au(c,y)+ f(y) (0<y<hb).
We build corresponding difference scheme in following way:
Au, =0 in IT,,
u,(x,0)=u,(x,p)=0 (0<x<1D), 3
u, (lr y) = O;
u,(0,y) =au,(c.y) + f(y) (0O<y<h).

Suppose that x =c coincides with on x points.

It can be easily verified that the solutions of problems (2) and (3) are defined accordingly
by formulas

wKw=§hgummsn%?,
n=1
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u () =Y 7,9(% 5, /h)snT”y

n=1
where

:—j f (t)sm—dt
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Zf(rh)sm

ma—@ﬁ

9(x,2) =

shZ_ashil-c)Z

b b
and g, isdefined from

shﬁz sinnhz/2b

2b 2 ' G
\/1—Ssin2 nhz/2b
Hence
lc,| <kn®, )
where
[| V) (b)| | L f™ (O)|] 4+ max| f (V)(t)|
It can be easily proved that
(nhr)®
—nhr| < , 6
/4 =iz 480b* (6)
We have
‘89 g; 2)| <ie (1 eXp(——) a eXp(——)) [XeXp(—— 2) + a(x+c) exp(_T 2)],

in1<n<1/h,0< ySb,\/gnﬂ'ZZZ%.
Then, using (6), we have
1 8 4
h) - S— 1- -—)- — )2
|9(x, 8,1h)—g(x,nx) ( am:%)aam 2)

(x+ C) 2] (n;r) r°

8 4.,
PRS- N 7
sa00° " = 7eg0p7 L P gy) el tx ()

A(X+C) o sia
5 n)]n°h

x[xexp(—g 2)+ a(x+c)exp(—

x[xexp(—% n) + a(X+ c) exp(—
At last not that
0<g(x2)<— (0<x<1 2>y )
l-« 3
Now estimate |u—u,| . We have

lu-u|<R+R,

where

R, = Zw:|cn|g(x, nz).

n=1+1/h

It follows from (5) and (8) that
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© h4
, R <K nN°<K—.
R<K Ynt<K

n=1+1/h

Using (5) and (7), we received
Jh 4n(x +C)

R|< KZ n‘E’[XE‘XIO(——) +a(x+c)exp(-—_—)I(1- eXP(——) -

5 5

e ) Pt =Ko L (e 2) - aexp(- )
f[xexp(__)m(m)exp( %)} <
Kz°h* o
< T e o) - ) (A a),

Krz® 8 4c
u—u|<K— 1 1-exp(——) —aexp(-—)) °h*,
Ju—u,| 2+10240b4(+a)( p( 3b) aexp( ))
5
8
u-u,|<K[05 1 1—exp(—— exp(——)) ?]h*.
u—u,|<K[ +10240b4(+a)( p( 3b) aexp( ))]
Consider the problem (9)
Au=0 in TII,
u(x,0) =u(x,b)=0 (0<x<1), ©

udLy)=e(y), (O<y<hb),
u0,y)=au(c,y) (0<y<Dh).
The corresponding difference scheme for this problem will be following
Au, =0 in II,,
u,(x,0)=u,(x,b)=0
u, (L y) = o, (),
u,(0,y) = au,(c,y).
It is easy to prove that the solution of the problem is determined by formulas

u(x, y) =icng(x,nﬂ)sin%,

1/h

u, (% y) =D 7,9(x. 5, /h)Sm—

n=1L

(10)

where
1/h
=—j (t)sm—dt yo = Zq)h(rh)sn%h

sh%z—ash(x ©),
g(x,z) =
$Z aen@-9,
b b

and g, isdetermined from
b 2b (11)
2b \/ 22 nhrz

1-<
3 2

The solution of difference scheme (10) u, (X, y) will be taken as approximate solution of

problem (9).
Estimate the truncation error of the method. We have
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lu-u|<R+R,

where

R= Z|Cn||g(x,ﬂn/h) ~g(xn7),

R, = i|cn|g(x, nrz).

n=1+1/h
For estimation [u—u,| :

R <K= {insn ((a—x)exp(—%‘l—;)+a(a+c—x)exp(—a+g Xﬂ) +(a—|x—d)x
xexp(—#d'nha(a |x — c)exp(- #i;)}x

x (1- exp(——) a exp(——)) 480b4 —h*<<K 2800° h*(1- exp(——)
—aexp(—g))* {(a x)Z(exp(———)) +afa+c- x)Z(exp(—a+C Xf»
+(a-x- c|)12<exp< ' 94 )+ aa|x- q)lz(exp(—M“» }

_K 323b4 251+ a)h* (- exp(—%) _ arexp(= %))72
So
u-u,| < K%Jr = 1 1 a)Kh“;zs(l—exp(—%)—aexp(—ﬁ))‘z

Ju- UI<K{05+3 (L) (- el o) - aexp(——))}
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