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1. aryyYy AXAF vy b2 EHT7NVITY XA

FYREBRAEOEDOEHN 7NV T Y X A& Lanbiotte,
Ir.OBB® I B WTaYY XF Y b (Consistent)TH I hiFn
B W, oty Vv aEEE-—-—FEEL REOOYALAXNHLUT,
BB ET7NVNITYXLO0OHEHEBRLEEZXRALEOE NN —F
MieHELwe & RBIB/L#ETZPLVIYXAEITYY AT VT
H B L nwbh s (J.Lamhiotte Jr., The Solution of Trid
iagonal Lihear Systems on the CDC STAR-100 Computer, A

CM Trans,on Mathenatical Software, Vol.1, No,4, Dec, 1
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Ti1+(N): 1 & dDPU(Processing Unit)ic & 2 F % W4 = B M,

Te(N): PEHEOPUIR & 2 3 5 0 | M,

P B, A VYV AFrvbPTHBWEHTANITY X HE KRR

s

B (Voo ) BBWTEXULHEID BB 2D ERHBT R W

EI&E

e L THPIROBBUAZTY — %0 X 5 n#&E (Cascade Sun) %

£ 2 & 3.
2 XA HETRE N-1,
A W Cascade Suni - NlogeN,

¥ 5 M B ( Non-consistent Cascade Sum) i
(NlogaXN) /P + N-1,
oA % ML B ( Consistent Cascade Sum)ld

N/P-1 + logeP + P-1,
2:&Djtﬁuﬁn§7)b3")x‘Aiiny9x'7->bbi%ﬁ?%é.
PATO B S, MR GEULT(F—-—%®YN) / (PIGEHE?P) 21THh
D, N§¥/P - 1 @ PUf D Serial Sun (H 2 %), loge Pix P

ODF — ¥ DPEDPUIR & 5 Cascade Partial Sunm ¥ & b b
((P loge P)/P), P - 1R PIMMTF — Y ®BETH S WME+ 0K

bhi, #EO2HEHEX >, <, Z2YiEdPHEIR T & 5.
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2, W FAE KT K B EEIL

iﬁ?ﬂ&@ﬁ!&:;U’Eﬁft?z)%’a#a&ifﬁl‘v.ﬁaﬁm Z K N

BERMBMORXTFy T7EPIANT S 3 E527 VT Y X sddbor
ELES T hAEPEOIIETHAMLULEL & b/POHER
FHb 0B F2INAFy T RkRboAEATHRABLEZITHRELR SR
W& L3 H2, zZot i, BHLHEIZXRLE 28X 5
2k, Speedup S S = aN/(bE(N)/P) > 1
LEX-2T, vy vitiE P>bf(N)‘/(aN)
BRBETH B, ZRKBEBIIERITZENERX, 7HrTVY
ALADHbHEHNEEYY VB ERTBLHEHNEDNZTWEDT
REBHB3CELREBEREZ S B L.

KT IF Y DCascade MEOMHMTIX, a=b=1, f(N)=NlogaV,
T H D loge N BEFNALBP VIYX L BOAEELRRT
X 5, N=128 ot &L EE loge¥N =7 I, 1\"1’7'5"{:/N7
PV Y VOB ODRHNE ThHEDLODBNA TS A VOBREEE

FEBEETH % < v EMXREWZ EXERIT PILVLHER

\11

T Cyclic ReductionZr O 7 NV YU X L OEE LEN LB N
HEo®BATHDD, 7HWITYVZXLEOEWTIERZ W, BRIZPAITIIX
Cyclic Reductionliz + 3 ERHB B T »H 5.

—BREHN TN ITYVALARBEBRALEBZRIFELZ WAER
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EAx&HA hEEBHITIY > OXHMEXZWHED, I

51
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MBI REIPERET S ZERBRETELZ N

2 BAXxAL®B7? NVITYXHODEF L

Z RN ®

- a N -
it 5 % =

b/P b/P b/P o0 . L b/P I

b/ P b/P b/P . L L b/ P P

b/P b/P b/P o0 L L b/ P 1

EEH YA AFREA L ®HPOISSON SOLVER

PASR BWTH B ULEIDIYYRARFYMBT7LITY X HAO— 6
L ¢, Z®&xPoissonHFBEBARAKRKBNV —F >~ FAGECR(1)M B 5.
kB, B ¥, I EKZ7ZYVY Y IIIN—FAGECR, {§@# 08 %&

imeE AL 21-7]. PAGECR(Fourier Analysis Gaussian
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Elimination Cyclic Reduction with I stage Block CR)Ii,
Hockney® FACR(L)Z PAXE W ER LU - D DT H 5. B £ PAGEC
ROL)IX PAXIC K X 2 POISSON SOLVERD 5 b T B g"ﬁ THD,
128X128 i F) BH 2 8 1 B (% EB88.7%) TMHEL. T N i DOUBLE
FFPTH# 0 # 315, x4 # SORM T preconditionl = pCe¥k O # 124
DEETH 5.

COBRBEO—-—FEABMON T RBWT, ZEHHNA—KHAIL
FREAXAZ2Y VYV I7IEBREINANEPIZ VLS THRBLSDEN B, &5
Cyclic Reduction& Gaussif % % ¥l & & b ¥ 2 GECRE 2 f o T
WA, GECRERBREBRIHFERXROAIE Z2PAXIREE L 2 L &1
AnwZ23d0t@BULdHBDOTH 5. [ X, B iﬁﬁﬂi‘rgﬁn
I X A E 0T L AMWM WHRALABZ2RXHB BHBLHH
1%, Hﬁfﬂﬁo‘fﬁlﬁ, 19-24H 1. GECRE & Navier-StokeshH #
A DB MEDBean-Varning#E 2PAITERT L A E &I DHHED&
Wik E D ES L E [ Tsutomu Hoshino, Takeshi Kanin
ura, Toshihiro Iida, gnd Tomonori Shirakawa, Parallel
ADI Scheme Using GECR(Gauss-Elimination-Cyclic-Reducti
on) Method and Implementation of Navier-Stokes Equatio
n in the PAX Computer, Proc., 1985 International Conf,
on Parallel Processing, IEEE (1985) pop. 42‘6-433.]

GECRIE IR, = ENAFBERXE W oDOT Oy 7 i 5 8L
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T, %7"1:!'y‘ﬁW%T‘Wﬁ@GAUSS?Hi&%ﬁh%U@ﬁﬁﬁf‘eﬂ
o =®"mdAaRX%E/ h % Cyclic Reduction(PARACR) T B %,
HELZRRBBZI 70w 7B T#HEBRAREID XKD D5 DHO
TH B PAITR 7oy JRPIRHBEIRERIONERT D 3.
BLVLVWARTRIAhBBORX 28 RBES> LT, T ZTlixvVang
z:J:é.‘—:ﬁﬁﬁﬁﬁﬁ@ﬁﬂ?»:ﬁuXA&@BE%&%LN%.
Wangid ~ PABEENS VAT O Y Y (EELEBRZ
LOEXEFEFXEY, FEAPREXLT N~y FZLOTuxy ¥
Eﬁ%é?&ﬁ')#mfﬂmfuﬁ-y*f)wlj:?ﬁ'ﬁltatﬁﬂﬁﬁf&ﬁ
£ L TwW3. [BE.H, Wang, A Parallel Method for Tridiago
nal Bquations, ACM Transactions on Mathematical Softwa
re, Vol.,7, No.2, (Jume 1981) pp.170-183]. % ¥ H 3 Lo
J:aazlﬁﬁﬁﬁﬁnnf&cf:ab—la. Ch %2 4070y
JReSaHEL, ()BT oy 72 TeAISSH Z 2T S>E, H3TFTO
30 (fill-in) X & F 22, ((2)80TFT 2 BBERXHEELT
!n<aﬂﬁlﬁoabzabﬁﬁiﬁiﬁft‘%ﬁk?é.l (3)#% 8B £ A 1%
E7uvrTEIAES (e BDORF—YRETSBLHE
FRRARIIIPIVERSE Ty JETHD, (2)oEhBOT
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REOBEBRATNOY A X =—-FThd) HREEZI2HWR
YO R HF B e 25 &I ATHS3S TOATH ZEERRRERT
5t ZTHhHHREFLZ=ZHAAFTH E2BZ L TW B »E Nz
ZXRWICWEMLZEdT &B, [J.5, Kowalik, S.P, Kumar, P
arallel Algorithms for Recurrence and Tridiagonal EBqua
tions, Parallel MIMD Computation, Kowalik ed., pp. 29‘5
-307, MIT Press (1985)1.

PAID GECRE 12, B R ZHMEVWOBHK FTEO—D>T5h 585
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/) T - S

o7 uy JAHEOGAISSH EZ R TS HBEOH AW
2T H 35 H3ITOATH PERRPIBEOERRTARSD
25 BHMARAAICHEYT 3=ZEHdAHFEKAXRXCyclic ReductionT
BMLODTZOHRDTDE — ¥ i VWangPRovalikd B k0 kD ik
BEWw. BEXOAF YA AHACISSHET S 326207 0T
Yy X sl aryy RF v bPTH B (Wangd K % b Rowalikod K
Edba vy AT MTH B )

L Z2ATHAEMNLBIZRZ > 2B, T OGECRER -2 F O CRE
B2 2TULES L» LEGKABIFOLESS XA BRFED = —
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¥ A.Sameh, On Some Parallel Algorithms on 8 Ring of P
rocessors, Compter Physics Communications, Vol.3T (198
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