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Complexity on the order of polynomial sequence in product-type
_iterative methods and its effect to convergence

SELN FuJINOt

Two polynomilas are newly used for the purpose of the acceleration of the convergence in
generalized product-type iterative methods. The operation of the increase in the polynomial
_incresed degree of freedom of the selection. The work which gave the consistency to the
order became very complicated. As a result, certain complication appeared in the order of
polynomila. In this article, the effect by the’complication to convergence will be made clear.
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Let o be an initial guess, and

put ro = b — Azo. r( is an arbitrary
vector such that (rg,70) # 0,

Set t_1=w-1= 0, ﬂkl =0.

For k=0,1,...,.do~

begin
P =Tk + ﬁk-l(pk_l - ‘uk—1)7
(rg,Tx)
Q= T AN
(7'07Aplc)

Y = th—1 — Tk — 0 Wi-1 + APy,
ty = T — i Apy, 4
[Algorithm 1] :

- (Aty, tr)
fk =0 = ke TR
if & 1s even, nk » Gk (Ats, Aty)’
if k is odd, compute {; and 7,

[GPBIiCG]:
compute (; and nk',
uk = CkApy, + (k-1 — Tk
+ 0k 1Uk-1),
2k = CkTk + Mk Zk-1 — kUL,
Tkl = Tk + Py + 2k,
Tit1 =tk — MYy — CrAtk,
5o @ (Thraa)
G (rEiTE)
wy = Aty + B Apy,,
end.
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QO = 1:
Q241 = (1 — 72 A) Qak, ‘
Qak+2 = (1 + Cakyr — M2r+1A)Qak1 — Contr1Q2k
k=0,1,2,-

Gutknecht 1Z & % BiCGSTAB2 %P L U BiCG-
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[Algorithm 2 & BiCGMin ]
Let o be an initial guess, and
put 7o = b — Axo. 7g is an arbitrary
vector such that (rg,ro) # 0,



@0 = (14,70)/(r5, APg), t1 = 10 — Qo Apy,
’770 = (tl,Atl)/(At1,At1), r = tl - ’!]oAt1,
T = Zo + @oPy + Mota,

_ ao(rg, 1) _
Ao = no(ry, 7o)’ w1 =t Sopo,
P, =11+ Bo(Pe — M0AD),
begin k=1,2,..., do:
("'B,rk)
Ak = 77,
(ro,Apk)

Sk41 = tk — o Awy,
tie1 = Tk — QR APy,
[Algorithm 2] :
if k is even, (x = 0,mx = (tk“’AtkH)
if kis odd, compute (x and 7,
[BiCGMin] :
compute (; and 7,
Pt = —CeSk1 + (14 Co)torr — meAtigr,
Trr1 = —Cr(Tr-1 + Q1D + arWk)
H(1 + k) (ke + oxpy) + i,
i = ai(rg; Th+1)
nk(rwrk) ’
Wii1 = teyr + BePys
Pry1 = Tret1 — Be(Grwr + (14 Co)py —
end.
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A—H v % 1.5M5 0.001 TOLBLIEE.
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A= v 0 1
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o [RIRE 2 LPHEE 3] EABER [0, 1) TEEZN
2 Dirichlet ERAEHEZR L ZLLTORMS H
X% 2 REBE 5 SED TEHAYL U2 5 RMERE
ZH|olc. (i) BILENZWEHE L (H)ILUO) 2
L DHAER DD HED 25— X B FHNz.
DWER/S A— 52K L, HIE Gz, y) 1Ll
BN w(z,y)=1+zy LIBBEDITEDE.

[FIRE 2]
—Uzz — Uyy + Dug = G(z,y) (5)
[FIE 3] ,
—Ugs — Uyy — 43700 + D{(y — 1/2)u+

(x — 1/3)(z — 2/3)uy } = G(z,y)
o [MEE 4] EFWEM (0,1 TEEINZUTOD
Rgn ARk

—(A(x’y)ux)z - (A(Z,y),’u,y)y + 662(12+y2)uz
= F(z,y)
Um0 = 1,Ulz=1 = 1, uly=0 = 1, ufy=1 = 0,

@ Dirichlet BIER KD BEREREEZEZ 5.
A(z,y) & F(z,y) DEZFIIRT.
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Toeplitz matrix, N=16384
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K3 BEE1ICBNTRELIESZ0OHERMET VT )AL L

OFtERRET S LELE
1 KRR &b
FNTYZL1 | 0.245 (1.00)
GPBICG # 0.287 (1.17)
FNTYZL 2 | 0.255 (1.04)
BiCGMin #% | 0.274 (1.12)
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EFHKD 112 B (50.7%), FIL < BiCGMin % TH
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17, r=ELE OB, A DDOREEE HKR (1.5,
1.72) DHIOTRTD y OEOE ERR L. 51T,



~ D% 2105 ETREL T 5 &, GPBICG T 47
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R4 BARHEHETORETRRLBNEENTPOTHNI L
EONFTA—Y v Off

ro=ro | ro=8%
FIIADXL 1 1.562 2.106
GPBiCG & 1.513 1.967
FHNFUXL 2 1.594 2.106
BiCGMin & 1.517 1.965

&5 ME1ICBLTERERE RILERL) ONRETOEYR
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iy R EZ5] KR
Bl /ERE (25 [/ RHE
FHNIYZA 1 | 1154 | 38/221 76.4 0/221 -
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158.0 47/606
S 7MIUXL 2 | 1101 | 31/221 91.1 0/221
171.6 0/606
BiCGMin 92.4 | 105/221-{ 100.2 0/221
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) % | /2RE % | /2RE
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757.5° | 163/640 | 18.68 | 0/640
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E¥% VEL: E¥ | /2ME
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Joubert problem, N=12842
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Joubert probiem, N=128/2, ILU(0) .
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