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Abstract A new algebraic multigrid ( AMG) method-cascadic algebraic multigrid method is
developed for a kind of two dimensional elliptic boundary problem by combining cascadic multigrid
(CM G) method and algebraic multigrid( AM G) method. The result of Numerial ex periments show
that, the error of the result of AMG is less than 10 6, and the number of iteration of each flooris
less than that of AMG. The case is especially obvious in the smallest floor. So the CAMG is a
conv ergence and efficient iterative algorithm.

Key words boundary problem, muliigrid method, cascadic

(MG) ; ; ;

[5.6]

(GMG) (AMG) . (CAMG)

(K") ! (MG)
1.1
(K™ 1, (L 1) (")
Alﬂ+
(1), - Bu= f(x,), (x.0)€ K, o
[~ 4] ' , AMG ul k=0, '
' Kc R S )€ LK)
(CMG)
Ky m= 1,2:+ .M.
: 2006-12-22
: 2007-01-12 K KY )
(19815, | . K Fn .
/2
* (10671060) . hn = 2 (1.2

) (1.1
142 Guangxi Sciences, Vol. 15 No. 2, May 2008



(71

Antbn = fm,m= 1,2,-- M. (L3
Lni 1,
Un = Inv 1lne 1. (L4
Vaxi,p€ K,
ui'y =
'y, xi, € K1
T16(u?f1,lj71+ le"'i+11,j+1+ U;:»l.lj—l‘l' l/ﬁ”:+ll.j+ 1)+
—é(u'l’-’:}_lw uls v e i),
xi, & K
(1.5)
uj = um(xi,yi), CM G [8].
1.2 (AMG)
m (K")
Anwn = fm. (1.6)
K" ' F , Kt =
c",F'= K-, K"
(1. 6) Am .
L.1% j, Am
| di| = T IE&X' @il o< B 1L
N ,Ci= C' S8,
K c F :
1 i< F", je 8
a oo, Cl
2 "
, " 2 C .
i NENTANS
Sy P, |P P
, 1 2
4 1
1
() C"=0F=0Uu=K", i\ =
| s
(2 U A i, C'=cCU (i),U
= U- {i};
(3) j€ SN U, (4 (5
(4 F'=FU {(j} U=U-{j)
(5) e SN U, =M+ 1
(6) jE€ SN U, N=N- [
(77 U= 0O , ; (2).
(7]
S A 20084 SA # I15KEE 24

g ie ",
g = (I )=

1.7
whd™ i€ F", (1.7
K pr
I (
), P i c P=C,
(L7) 2 , [4]
&= 20 wid" ' Yie F, (1.8)
Ear
W= - () = > did IO | &)
aii —E ‘aﬁ,’/| K DS Ear
£ Dy
(1.9)
(L8 ,Di' = NI - C!',D'= DI\ 8,D= D}
- D
Galerkin I
= ()", (1. 10)
A 1= I Ao b 1. (1. 11)
AMG [4].
2 (CAMG)
2.1 (I 1) (")
(An+l) fm»—l
CAM G 1
Do I\ Am (1.7)~ (1.11)
o f ,
f/ml: M+ Ifm. (2 1)
2.2 CAMG

for m= 2,3,--- M
An = DIno1Aw-iIn ',

fm: I%—lfm—l,

end
um = (Aw) 1fM,
w- 1= B

for m= M, M- 1, ,2
=t = Gkt 1, (mi- 1= 1)

if m== 2
break
end
wn-2= In- Tkt
end
u&, Gin m
( ) S M- 1 m-— 1

143



3
-Bu= f(x,y), (x,y)€ K, (3 1)
ul X =0,

K= {(xoy)) - K=< 1L - K p=< 1), f(x,
y)= 4- 2° - 2, u(x,y)= (1-
X)) (1= y).

MATLAB , CG
3 (1 2 3 .3
o — oy 'l <
10°, U — .o
2 3
LU —
1 MG

Table 1 Numerical experiments of CMG

Number of
iteration Number Unkowns Unkow ns e — wll

of grid  of the most  of the most

fine grid coarse g rid
6, 14,28 4 289 9 4.905K 10- 8
14, 26, 51 4 1089 25 7.7836< 10~ 8
26,47, 94 4 4225 81 1.318% 1077
47,81, 178 4 16641 289 7.471X 100 8
88, 149, 329 4 66049 1089 1.556K 1077
178,200,642 4 263169 4225 1.319% 107
2 1 &k AMG (4 )

Table2 Numerical experiments of AMG in one v-cyd e ( four
grids)

Thenumber of iteration

Unkowns Unk ow ns I I
of the of the B
Before  After most most
Total fine grid coarse grid
5,5,5 17,15, 22,20, 289 13 2.653K
28 33 10- 8
5,5,5 15,28, 20, 33, 1089 41 7.513(K
53 58 10- 8
5,5,5 29,53, 34,58, 4225 145 9. 6603
104 109 10- 8
5,5,5 54,101, 59, 106, 16641 545 9.723%
198 203 10- 8
5,5,5 105,199, 110, 204, 66049 2113 8. 736X
384 384 10- 8
5,5,5 210,391, 215, 396, 263169 8321 7.213(X
725 730 10- 8
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Table 3 Numerical experiments of CAMG

Number of Num ber

iteration of grid  Unkowns Unk ow ns I dte — wll
of the of the
most fine  most
erid coarse grid
8,15,1 4 289 13 1. 1195 10-°
14,25,1 4 1089 41 1.339%X 1078
25,42,1 4 4225 145 4.734% 1078
42,717, 1 4 16641 545 1. 6508 1077
77, 142,14 66049 2113 1.3058 1077
146,256,1 4 263169 8321 1.3156< 107
1 2 3 ,3
MG , o mte -
il 10°°, 3 MG
: CAMG
AMG ,
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