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KEZEMIE (Algebraic Multigrid) &4

REEZEME (AMG) EFAJLAIZEME (Geometric Multigrid, GMG) B—WEEEREUFIESA
RASSRAIAMKER T SEPR AR S EMIE HiE. SRR T JIZEMEHNTEERS, FETLUEET
BB STRE, ASUENE Classic AMG NEARE A H ZRSEFHESITRE,

AMG #1 GMG —#£, {§F3 smoothing ] coarse-grid correction XFEMEEEE R HFRERR, KR
Az = b /EEBENEESERENT:

1. BIYEE: ERATEN o (ERIRIEIT v SERiERE Az = b, 185 2();

2. YAMIIETEZIREIRE,: M3 restriction operator R, 32 r(M) := b — Az() 182/3EMIE
+t: ¢ = Rr(V).

3. MRS RIBRESTE: WEEMRELEN AC, kiR ACeC = rC | Hrh e mIers Iz O;

4. IR EIHEIRS,: 11 prolongation operator P, S#EMISRIZETINGRE eC 125/3140M
B EFHE z: 23 = (1) 4+ PeC;

5. 5 A 2 (ERIER, YT ve SHERERE Az = b, 183 Zpew.

AMG 1 GMG IR BIFEF#iE R #1 AC. BB F AMG MK FHESTRiR/ LARSESR, Frlls st E
TR SEMIETIHSE R, #8758 P = RT. @i, —#(EA Galerkin operator {EJ/o4BR1&:

A := RART . AMG BRHEUEMMIFERBER, BXNEIMNOEENENE (LFE) , FER
EEX Mgl . TEZKIIRITIE Classic AMG BRI,

C-AMG BTN T EERAIERE RIS :

1. ME LB AENE, NEESTHIBENSAINE

2. EECHIE LR O XN AP NER AN S, BEMNEMISKRaE, BERESEINNAMEE
mE;

3. SWFATEFIIAAMIEISmENS, BEiIRSEEIINE +1;

4. BE 2-3, EEBESEEO BT,

TEZEE Ref. 2 —N"4ERIE LA 9 & stencil BRI C-AMG #IiEERISAIEES. BB EM
BNE, IeRTEREPFIINEREERENER, BeA=OBRTHINABEMSIERERE
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C-AMG SREFPREIRFEFRIE X REBTIRA/N.  C-AMG BRERXTMEN

SEIKE: fATERE 0 < 0 < 1, HAWREE u; 3BIKHT u; , MRFHEBRUATFRER:
—Qjj Z 0 - max — QL.

ki
XEERMREGER:

1ARERY, AT 0 (UIERIBTTRL B,
2. BDE A BSIER, (ATTEEHEL v BT u; (8 u; REBEHT ui.

MFE—MER u;, BMNDEALUEN=AES:

o Ci: i ;i BARIEOERIEHES
o Fj: fiE u; BRBEERIEES
o FV. i u; RS

NEfER C; hAMEMNIEEREHTREEE (B (Pe®); T (e¥);,j € Ci) . 1EEEEEN
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g, B FY 0oE IER58) 4 ay: a™ = a; + > _kerV @ik - FEH Figure 5 —4

i T

T, ARSI FY i8S u G UREmET v L.
B8, WF F Rm— wp, STESHEN0 w, | € C; MR [F#] : 0, = X0 an.

B=%, WF C; PHE—E uj, BEZHENMN FS 1 [EFHE] 4 uj
i = aij+ g ps arge. BAEGR, § FS RS RGN [EHHE] B5218%M0 C;

A

XBEEIRNE, MR FS ROENS v 5 v A8, WA a; = 0.

ale?
2
FEMUZ, HHEEIE: s = EjEC’i Wij§j, Wij = qnew

1

R, FNVERNEN THRERF P. TEE%E Ref. 15— NRA:
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Figure 13.10: Darker filled circles represent the fine nodes. Thick dash-dot lines
represent the strong connections. Values on edges are the a;;’s. The value 20 at the
center (fine) point is a;;.

In this case, Equation (13.73) yields,

18 7 i

1 12 8 8
— E lélSS + (4—|— ?) sy + (3 + ?) sSw + (3 + E) S}_{l :

Notice that, as is expected from an interpolation formula, the weights are all nonneg-
ative and they add up to one. |

1 3sy +4dsw  _3sn +4s
s = — [435 sl iy B 92T Y 4 BRSNS R }

B ORI u;, FHEE. N, W, S, E N ZEMER, NE NW 2 u; SBKRIEMSR, SE SW
2 u; IBERIAVARIE R, 1 EREE/ION., EERIATF:

30-1-1 mid
ITRERIEN 7 D312 Onw = an—~Nw + anvw—w M INE = ag-NE + ANE-N;

o BHE 5= 5 B0 a7 = Qmid + Qmid—sw + Amid-SE:
47 85, 5N, Sw, Sp BIENFRSE AT B=SIONEFHELASHAIDN,
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Figure 4: Derivation of C-AMG interpolation for the standard 9-point finite element stencil. In the second

Rainrr{aker's Notebook

KRRt ET Z A fETFEE 2 image, we assume that strongly-connected F-points are interpolated from neighboring interpolatory points.
The weights (all 1/2) are chosen based on the underlying matrix entries such that the constant function
PWEAUR, MR T EHIRZ2 is interpolated exactly. In the third image, we “redistribute” the strong F connections according to the
g, | — (CRERAZE interpolation weights in the previous step. This produces the “collapsed stencil” in the fourth image, which
R leads directly to the interpolation rule in the last image.
FZK)
c\ @ /C c @ C c (CP c C c
A4 -l 1 04 A4 4 12
Home F—zz—F F z}:l:gz ¥ ¥ I I é F
1 4 1 147 4 4 -4 1/2
AEN TR b e o b
ArChiVeS C C C C C ( (& (
Ab Figure 5: Derivation of C-AMG interpolation for an anisotropic 9-point finite element stencil. In the second
out image, weak coefficients are added to the diagonal to produce the “collapsed stencil” in the third image,
which leads directly to the interpolation rule in the last image
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Solving Center Difference Discreted Poisson Equation
with Multigrid Method on 63 * 63 Grid

10 ; :

T T T T T

—#— Geometric Multigrid
—— Algebraic Multigrid
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