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( [4]):
I AT 6
a(xj) = A(h)= (54" = 3¢5a;7 + O(h7),
aj+1— 2aj + aj-1
A(h) = e (2)
Richardson

a (xj) = A2(h)+ O(h°),

Aa(h) = 16A1(h)1—5/11(2h)’ (3)
Av(h) = 4A(h)—3A(2h) (4)
Aa= f (5)
[4]
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x , Chebyshev_Tau
(D
) [- L1] n
- 1= x0< x1< < x,= 1,
Xj=- 1+ 2’]/"' (.]': 0L . n) u(xhy)': ”j(y);f(xj;”)-':ﬁ(y)
V= [U17”27 > Un- 1]T7f = [f17f2= >f"—1]T 4 (1)
Richardson , (1
v+ Av=f y [- 1,1], (6)
v( 1)=0,
A (n-1) (n-1)
(6), Chebyshev vv f

m m

vu(y) = ali(y), val(y) = al’Tu(y), fal(y) = BTu(y),

T.(x) n  Chebyshev :
Tw(x) = cos( narccos(x )), x  [- 1,1], n {0, 1,2, }

Ym
Ru(vn) = wu(y)+ Ava(y) = fu(y), (7)
Ru(vn) = [al’+ Aai= biTi(y), (8)
a?
T )
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2 " f(x)Tulx)

le = Cn -1 Jl_—xz dx
Schwarz[ 4, 5] Galeekin ', Li(y)
2 (m_ 1) .
Ru(Tr(y))
Rm, Lk = —F—dy = 0, k=0 m-2
( (v)) 1 Jl——yz Y
a¥+ Aar= by, k=0 m-2 (9)
ar= rat?y+ sca? + wiral?s, k=2 m,
ar = ri(bi-2— Aai-2) + si(br— Aar) + wi(bp2— Aapi2), k=2 m, (10)
- G2 _ G4 T k2
T Ak(k- 1) T ak(k+ 1) T kP - 1)
E>m, =0k m, e = 1 k> m, e, = 0
D) m v( 1) = 0,
a.= 0, a,= 0 (1)
k=0 k=0
K k
(10) (1) .
G X. = Re, (12)
Go Xo = Ru, (13)
1 1 1
ao 0
G”zl G"n G"z, m/21 a2 R
Ge = 5 Xe = ) Re ‘1 5
\, /o 11 Cn/2e1,2 C /2 1, /2 1 an "
1 1 1 a; 0
G 21 G"n G"z, m/2 as R
G, = , Xo = , R, = iy
O/t Omra2 /2, ms2 An- 1 e
ryi-1)A i=j+ 1
I+ s P A L= 7
G = Hey e iz 2 m/2+ Lj= 1 m/2+ L,
v w21y A 1=j-1
L 0
r2ir 1A 1= j+ 1
I+ s2:1A i=j
G, = ) ) i=2 m/2j=1 m/2
o w2 1A i=j-1
0
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R, = rabaia+ subai+ wabsiso, i= 1 m/2
R, = ras1byi- 1+ s2e1boi 1+ wai1bous, i=1 m/2-1
(12) (13) , (12) (12)
o Ald- [}
0 pllal™ Lgh
r' ODEG¢g (n-=1 (m/2)(n-1),(m/2)(n-1) (m/2)(n- 1),
(m/2)(n-1) (n-1),(m/2)(n-1) 1, (m/2)(n-1) 1
P'E+ a, = 0,
(14)
OE+ Da, = g
(14),
H= (I,..- P'Q"'D)",
E= (Q'+ Q'DHP'Q )g.
a,=- P'E
. 0 ,
(6):
(6)
BN P' g 0D;
g < E an;
FIK 1 Oi= g z1;
IR 2 z2 = PTzl, z3 = De2;
T 3: Ga= 23 z24
T % 4 z5s= 22— P24 z6= Dis;
T S5: O7= z¢6 z%
VI 6 E= z7+ z1, a,=- P'E
3
(6) , u(x,y) = (2= 1)(y>= 1)e*’
, Dang Vu  Delcarte  Chebyshev Siyyan ~ Syam  Chebyshev
Tau
IBM_486 ,
31 - l<ax< - 1< y< 1
wee (%, y) + wy(x,y) = f(x,5),
u( Ly)= 0= u(x, 1),
flaoy) = 2(2"+ y'= 29+ 2(y' = D+ 2y(x"= D+ (2= (= 1))e™’
u(w,y)= (27~ D(y*= e m
m , 1
1 R ,  Dang Vu & Delcarte , s

, Siyyam & Syam , m s
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1 m
m Dang Vu & Delcarte () Siyyam & Syam () ()
10 185 1078 12 10°° 121 1078
12 412 107" 416 1072 257 107"
16 312 10709 614 1071 421 1071
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An Accurate Solution of the Poisson Equation by the
Finite Difference Chebyshev Tau Method

Hani I. Siyyam
(Department of Mathematics and Statistics, Jordan University

of Science and Technology, Irbid Jordan)

Abstract: A new finite difference Chebyshev Tau method for the solution of the two_dimensional
Poisson equation is presented. Some of the numerical results are also presented which indicate that

the method is satisfactory and compatible to other methods.
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