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By Takeo TANIGUCHI, Naruhito SHIRAISHI and Kyohei ITO

Node reordering algorithm for decreasing the matrix profile is newly proposed,
and its efficiency is surveyed through a number of test examples by comparing
with the results by well-known RCM and GPS algorithms. Proposed algorithm
consists of three steps; Firstly any graph obtained from the objective matrix is
dissected into gatherings of simple subgraphs, secondly all nodes in each subgraph
are ordered independently so as to decrease the fill-ins, and finally all nodes are
rearranged in order to decrease residual zero entries in the profile area. The

results show that the proposed method not only requires less computation time
comparing to the GPS algorithm but also can give better reorderings, especially
for systems with rather complex toplogical structures.
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24 18 | 21 | 201 | 16.9*| 17.8 | 36 19* 75 49.8 | 164.4 68.9 | 1 | Hole
2 19* | 19* | 20.3 | 18.7%| 18.7*| 32 19+ 23 58.4 | 206.4 76.9 | 0 | Convex
25 20 | 24 | 236 | 2.8 | 21.9%| 36 23 | 152 94.1 | 2228 | 127.0 | 2 | Hole
20 | 20% | 20+ | 272 | 273 | 26.2 | 4 20+ 40 | 131.1 | 463.3 | 183.0 | 1 | Hole
% 19* | 28 | 26.9 | 22.2¢| 26.2 | 45 18 37 45.6 | 135.5 55.0 | 2 | Concave
31 23 | 27 | 811 | 281 | 21.0*| m1 22+ 60 60.3 | 158.7 77.2 | 2 | Concave
35 30 27+ | 35.1 | 32,9 | 28.3*| 56 35* | 237 | 1127 | 286.7 | 201.6 | 4 | Concave
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#—5 Band Matrix j%¢& Skyline ;%O BEERRI OB
S 2 GPS NEW

i “6;’, CP time (x10™s) CP time (x107*s)

S 12 | 7 |Reordering| B | sum. | "™ |Reordering| Skyline] sum.
3 59 8 85.3 53.4| 138.7| 4.6 20.3 19.2 | 395
4 % | n 126.1 | 153.3| 279.4| 9.3 30.0 8.2 | 119.2
5. wE R5 IORT. BirEsF e LT, ®—12, 13
(1) Reordering i< WA MBI A 2 & — 2 R HWT, GPS B v
B LR, #iaE 1TRECER LIRS, AFEERRAVWTANAL T4 Lk
B, HERMEZHE  CEALZBAERLE. ThEY, BohrasA T
LT aey 5L, A HEDFBRECERE S X T 5. BEIIC L EER
E-1 oLk, & FBCS Ao T A L HBIRETIE L M THED
Case. 3 59 Nodes FEESHELEETDH ThideEnwzb. BB, “hAboiEIzE, BILKER

5&Exbh%d MRCM
Tmo 1.2 FRETHS.
& O IAERRIC Z A R S e i
L CHEML, GPS ok 5 RiIFs X ikau.

(2) AHhA T4 BEDHD Reordering #:& LT
B, REEE, B-12 GRT 19 % e HE+5 Ric
HLUT, AR, HERMELBREORERE2ELZ T3,

B—12 FRg (2o l)

(3) Vz—T7 7 DD Reordering #: L
Ui, AFEE, FEICELT GPS e RABEIC X

<, BERBMEAREET2RICHLTIWERY 52
T3,

(4) #H1THEo -8 @ Reordering #:4 LT,
Bz GPS MR EOHEEZ 52 Tw5s. Livt,
—13 Rt X S ERE LAV Ric LT, AFHE
i, MRCM LRSS E 72132 0 X vwiEEe 52
Tn5.

PLEo#ERZ, GPS $il AFHEofZE0 k7 L=
VA LDERFPAIGRLTE Y, MRt LT
GPS X, BRI L TH, ARELBEL V2
EWR B, FEl, BMAGE (EEE LARWER) Rl
T, AFHEIE MRCM HBLEIBO 7A=Y X8 L5 5
7o, WRE LMD I /LT LATETH 5.

iRiZ, Reordering %47 7cf%, EBC, #ITHES
LUPRBA T4 LEEHC TR -BE OB O,

Case. 4 99 Nodes

B—13 #Af (20 2)

AT 2 — ACOS 1000 % 7z,

A

5. # ]

AR EVBONZEREETROLBY TH 5.
(1) ZurrAAoiNIHE 8, 9 iEkEsh
B0z, HRLALD IS T EMRES ST 7OEAIC
DE B LI VITAD I ERBAMNICTRE .

(2> #FiheTars A NFLEMERSH, 20
FAERCELEBL LD THD 2 L%, HEH X )RR
Ihiz.

(3) ZoFEEHVDZEIZLY, BOT5T7H4

WAHFTL0E90OHENTREEL LY, LidisTh
LARBGIED iR EHESHIHE, £ Reorde-
ring FERT FHITHE O /2$ @ Reordering & LTH+
DEDTHDZ EHHH L.

(4) &5k, KFERY=—TT7n v M EDTHD
Reordering $5& LTRIEATE 5 2 LAVRE Ne.
Z £ X ®
1) A, 30 BREEFEEACFT Y 2 1, i,
H¢/EEH, pp. 58~03, 1982.
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wavefront, International Journal for Numerical Meth-
ods in Engineering, 14, pp. 837~853, 1979.

Rose, D.J. : A graph-theoretic study of the numerical
solution of sparse positive-definite systems of linear
equations, Graph Theory and Computing, R.C. Read
ed., Academic Press, pp. 183~217, 1972.

Shiraishi, N. and Taniguchi, T.: Design of Algori-
thms for Reducing the Bandwidth and Profile of
Sparse Matrix, Proc. of 2nd International Congress
of Numerical Methods for Engineering, (Edited by
E. Absi et al.) DUNOD, pp. 187~196, 1980.
George, A. : Solution of linear systems : Direct me-
thods for finite element problems, Sparse Matrix
Techniques, V.A. Barker ed., Lecture Note in Ma-
thematics 572, Springer Verlag, pp. 52~101, 1976.
Cuthill, E. and McKee, J. : Reducing the bandwidth

3

4

5)

6)



AHA T A LEDDOBEES T EORE

7

8)

of sparse symmetric matrices, Proc, of ACM National
Conference, pp. 157~172, 1969.

Gibbs, N.E., W.G. Poole and P.K. Stockmeyer : An
algorithm for reducing the bandwidth and profile of
a sparse matrix, SIAM J. Numer. Anal., 13, pp. 236
~250, 1976.

Taniguchi, T., Shiraishi, N. and Ito, K. : Profile Mi-
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nimization Algorithm for Sparse Matrix, Advances in
Engineering Software. (E[Ifi8)
AR - BREE : ~ F U v 7 2 HEMN o5 2
7 7HEERIC & 5 —B8, LARRERICRESE, F2%4 5,
pp. 15~24, 1980.
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