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Abstract: We consider generalization of the stationary iterative methods, especially Gauss-Seidel method,

based on IDR (Induced Dimension Reduction) Theorem proposed by P. Sonneveld and M. van Gijzen in 2008. To

build up recurrence of residual vector of Gauss-Seidel method is an underlying factor for designing efficient and

robust iterative methods as the CG method. Through numerical experiments, we verify effectiveness of IDR-based

Gauss-Seidel method.
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Let xo be an initial solution,
put ro=b— Az = Bxo+ b — xo,

for k=0,1,2,...

Ti4+1 = Tk + Tk,

Tit1 = Bry,

if [[ritall2/llroll2 < € stop
end for.
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Let xop be an initial solution,
put ro =b— Axyo = Bxo + b — xy,

Let p be a random vector, set yo = 0,
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for k=0,1,2,...
Trt1 = Tk + yedxy + (e + edry),
Try1 = B(re + edry),
dxTii1 = Th41 — Tk,
drey1 = Ter1 — Tk,

N p— (P, k1)
(p,dris1)’

if [|ret1ll2/llroll2 < € stop

end for.
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Let p be a random vector, set yo = 0,

for k=0,1,2,...
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end for.

3 IDR-based Gauss-Seidel O

A = L+D+U (16)
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Let o be an initial solution,
put ro = b — Axo,
Let p be a random vector, set vo = 0,

for k=0,1,2,...
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Table 2(a): Comparison of convergence of GS,
IGS-a and IGS-8 methods.
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Table 2(b): Comparison of convergence of GS,

IGS-a and IGS-3 methods.
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Table 2(c): Comparison of convergence of GS,
IGS-a and IGS-3 methods.
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