oboooooooon 13950 20040 1-7

JUTF—EEFED O D weight £ 70T X Ls
R TKE]

King1 KIMURA
FE KE B RBHERT R

GRADUATE SCHOOL OF SCIENCE AND TECHNOLOGY, KOBE UNIVERSITY *

B EIEST
MASAYUKI NORO
P REHZHBER

DEPARTMENT OF MATHEMATICS, KOBE UNIVERSITY |

1 @BUBHIC

ZOMRSRCIL, 7L 7T —BEEEOL0D weight LRT I TY) XAOVTHENS. S LT F— Bk
BHE, B, MR, TR BV CERSERTHS. VL 7T —HEHAOHEREE, 2—F—itkoT
BRESNBFNEF & weight 1T 2. 2 LC, STEOBHEBEIFNOICKE(EEINS. BEFY HE
BICERT BRART TIATORTEY, HAx i weight 122V TH HBIMICERT A L #RAL. 22T
iE, $IRE % weight % HBIBICER T AV DD F B RELEROMBEICEL LTEAL DAY
RET 5.

2 BE

RELHRGZERRO /L 7T —REOF B, ABe XL L-BREBOL L TIVIRIENE
THILEHPRBRIIIHAOATYS., JWiRA2BVOHREF L LT, REBREES T b RnI L %
BiF5. 361013, ADSNAZERRDPFRTE L L D weight ZRETHZ L THERILTELLRLIT#
D weight Db E T/ V7 H—HEIDENICHESNS. 20X % weight i3, ADENAESHERRZRD
exponent vector X N R SNHRE KB EZBMLILTHONE. L X, FEAREZFRI{LT % weight
PHELZSESRALDLD weight 27 L 7+ - REDOFHEICHEMNICH S X CBLRDB. BT,
ROZBRN 2 FK> TV 5. 52 bS5 EHARD Newton polytopes * & 1 "slender” i T & % % & iE, Hv
BHT/V 7T —BELETES. B4 G OBBRIICH o - weight ¥ KT 2 8T TR HETER
fteBI2v, £ORBAICBVTRETH L L BLbND weight ¥ 5X BT VTUXL2RETE. L
T, ERORE,PLEDT V) X LT weight #BR L ENEBWIBROESMEEZRET 5.
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3 Y

ZDOREETIL, floating NETE B ITD LS ICERET 3. ZTDEAR, SFO& VD S FH 4 H floating
HEICBEAL TWALREVELLSTHS. LY L, ZOERDMET floating DEEE LB L TEERED
135/ E U weight ZERT B3I & hd o 7. floating DETE ELE E T 3EAX{EW, "Risa/Asir Journal”
KHBRIBTSIFETSHS.

4 weight &> TERIEE N 3154

P = {tu®® + stu® + s?tu® + 3u” + s3tu”, tul? + stul®, tul? + stul'}
2HIICE A, 22T, weight
w = (s,t,u) =(2,3,2)

AEDD. Thi, s 10241020 il2 % weight L LTER BT E2#EHKTA. TH&, FERES (1) 134t
BO weight(1) 2L o TEEKHFRILENSE. DL 2w 2RO BCIRUTOFIEE L 5.
—R%lZ,

L;
P={fi,...fm}, Fi= Zcijm“’ (i=1,..,m). (1)
7j=1
SERKAYFSIoNLE, P2FRIET 5HBED weight w EFELET B 2 HITROREH/-T.
we; = wep = --- =weyr, (=1,..,m). (2)
(2) i,
wlep —en)=0,...,wler, —er,_,)=0 (i=1,..,m) (3)

ERMETH D ETHREFER% 3) 2135, ML T (3) X BRRERTH D incremantal procedure Z F\»
THEL (BT ENTES: :

1. EITHTHRASN O BB % subsystem & BUENEHE L.

0. AT L 2o IR SIS b AR L2 v,

3. BA—EMICHE 5% &R 1 HERIC EOMERA L ERSREEOMTHS S b R HAD 5.
4. &b 71T AUZ, subsystem (2§17 % K &8 L & ) procedure %41 5T

5 ZEARDENRTE 0% LI, TEXREBMIETEDRTED o 7B O BYICTERE.
weight IEBEZEDARBFTLDTH 5.

Bl LTHEREMEAREEOMBEEH TS,

P = {fhf?) f3}a
fi hycicr + 2hacice + 2hscies + hacacs + 2hqeacs
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—(h1 + hy)czcs — 2mycr — 2macy — 2macs,
fo = hocicy + 2hacics + 2hreies3 + hseaes + 2hgeacs
—(hg + hs)eses — 2mace; — 2mycy — 2mses,
f3 = hzcicy + 2hycic; — 2(hy + he)ercs + hgeacy
—2(hy + hs)eaes — (hs + he)eses — 2mae; — 2mses + 2(ma + my)es.

ﬁ%ﬁﬁi’t%’&ﬁ?( &, T A—=F (m,bh) EEALBEERONS:
w=(c1,...,63,M1,-..,Mms,h1,..., 1), (4)
ci, my, h; 13,
¢cc=m—-h (i=1,---,3), mi=m (=1,---,5), hi=h (i=1,---,7).
EHEED weight 285 7:0 (m,h) = (2,1) ZEER:

w=(1,...,1,2,...,2,1,...,1). (5)

5 WHALEDweightiCL->THHERIEEhEWVWES

B section DMESBRRSBER 204 51E, FEAEAI VDL S weight (2L > THHERILT S
CLIRTERV, ANFEHAEEDTD S weight LEEFICEI DI TICT VT H—BEIIZ > TVWABAI
i, FNERDTBT VI XL RTTILGLONATVA (1] L2L, ANZHIALEHF 7V 7+ —HET
Ve, BE%L weight # ROT57 VT XA RO o TR, ZORERT, ‘A GBREL 2V
EELDEEBMNEL 25 3 ODERNT LT XAZRET S, Ko ORBEFEIL, weight 12X - TH
ZONESARKEE TELRIFRILENZRICETITBLICTAI L THA. R4, TOFHEXR
D&Y icERLT 5:

IFLBDIC, L IZADEZENESD exponent vector P SMEFERXR Ar =b 22 %. T2XBVT,
Aldm x nDFTF, 2 & n RIEDONZ PV, bikn REDNRT P VThHB. RIZ, B4t ||Az - blj, 2B/
52z 2 R2oF5700RN2REEDIDNAS.

B/ 2 H L, oEOBRICETVTWS,

|Azo — bll, = min ||Az — b||, & AT Azo = ATb, (6)

SCREBVT, ABRERFRRNE JIINE, $TRTCOBRFVPEORA2FKF s BRONL L6, RA
Fht weight £ LTdHVE. TOERFAERZLFENICAHE - © fraction free Gaussian ZEE AV 5.
FLLT, ROSGEAEEDLLIELD B,

P = {tu'® + tu®® + stu® + s2tu® + 307, tu!! + 5100, tul? + stul}, (N

COSZHEREEITZ, HUDOZEHERNEAS (1) LIRREAIL L) REPEATV S, B3, FEXR Az =b
2B 57-0IC3ONRBERET S,
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51 B42NDZBFRICEL -7 total degree D HIZER 5 7 5 ¥iBK
SERES () P OLRORZE1BS,

(0111 -1 0 0\ [ 0
0110 -1 0 0 [ 0
119 -1 0 0 , 0
218 -1 0 0 0
A=]03 7 -1 0 0 |,z= t“ b=1| 0 |, Az=». ®)
011 0 -1 0 t‘ 0
1110 0 -1 0 t” 0
0112 0 0 -1 \ ts / 0
\1110 0 0 -1) \ 0/

HERES (7) 2 weight IS o THEFRILEN B HIE, ZORIIEER weight 5% 5. HERER (8) I
B2 et v @A LBE (6) V5 L, FERR 8) B oROREES:

AT Az = ATb. 9)
BEiL,
zo = (0,0,0,0,0,0), (10)

TCHOVPELPARETH S,
CORBELRTEO 1 EREERILTS. B2,

s=1. (11)
COEHEDS LT, K (B)IZKRDEHIEREINS,
[1 11 -1 0 0 ) [0
110 -1 0 0 0
1 9 -1 0 © t -1
1 8 -1 0 0 u -2
C=137 -1 0 0 |,y=]|1tt |, d=| 0 |,Cy=d (12)
111 0 -1 0 ty 0
110 0 -1 0 t3 -1
112 0 0 -1 0
\1 10 0 0 -1/ \ -1 }
KRR (12) IR/ 2 RELEALER (6) ZHV5 L, 5K (12) »5RkDOR %8B 5:
CTCyo = CTd. (13)
 AES
o = (29/24,2/3,199/24,209/24,217/24), (14)
w = (s,t,u) = (1,29/24,2/3). (15)

B CLHMZMVIZZO0 weight 1ZHMETH Y, PORELERRIHBIIIVWEERZRIZTI LR RV,
EoT, ROADOEIEEAVTHD S,



e strategy 1
% 5 17z weight vector DB/NDEFR % LICHBLL, RoAERBIROAEVEDERIIADS.

e strategy 2

185 17z weight vector 123 L TRB/NDRA % 1 ICHBIL LR EU X EOBRY RE LT TORK
SHERICHFEL 25 X CT 5. 20%, BRI SN DLUADRS £ &b EVEOERICH
D5,

Z DBITII, strategy 1 2°H w = (2,2,1) % strategy 2 5 w = (9,11,6) 21§ 5.
B LB B 2 DRI O2VTHBI LS, ’

t=1 or u=1 or t), =1 or t3=1 or t3=1. (16)

CDEIL EADREL weight DBHEEBOATLESONFZOEREOMBARTHS. TOME
EB1T 5213 floating DHAEVBEE TATEREETAEL VO TH 3D, ZTOBMIC DOV TII"Risa/Asir
Journal” (CHIRT A FETH 5.

52 FTATOBERICEED total degree DEIEE 5 A 5 HEE
SEREE (7) 25, ROR%: B3,

[0 1 11 [ 1 \
01 10 1
119 1
2 1 8 s 1
M=]103 7 |,z=|t |,n=]| 1 |,Mz=n, (17)
01 11 u 1
11 10 1
0 1 12 1
\1 1 10/ \ 1/
Thit, R (8) KADEHERT S ETHLND,
t1 =ty =tz =1. (18)
FRAR A7) KRN REZERLEE 6) 2HVA L, FERAR (A7) »oRkDOX2ES:
MTMz=MTn. (19)
B3,
zo = (3, t,u) = (2430/21367,3403/21367, 1618/21367), (20)

T# 5. Section 5.1 DA ¥ T (2,2,1) 5 Wit (12,17,8) KAD LN 5.



5.3 E#E L7 exponent vector & EE L =% T XN TOBIBERICHED total degree D
Bt 521 388

SEAEE (7) 25, RORXEHE 5,

[0 1 11 (1\
01 10 1
11 9 s 1
R=| 21 8 ,p=(t),q= 1 |,Bp=gq, (21)
03 7 u 1
1110 1
\o0 112 \ 1)

CITHBELTWAREAVDI, (0,1,11) & (1,1,10) *—FELZITHEATWAZ L THE. ZOBE, AL
exponent vectors i3 —EZITEA AT L ETB.
FRAFR (21) KR 22 RELERALEE 6) TAVE L, FEAR 21) »6%k0X B 5.

RTRpy = RTq. (22)

i,
Po = (8,t,u) = (324/2741, 435/2741, 208/2741), (23)

Td 5. Section 5.1 DEEEEES T (2,2,1) H2 i (3,4,2) KADONS.

6 RIEFDRE

CZET, PRIV T F-REREDOLDD weight ERETAHEICOVWTRHBLTE /. BHEF%
RETHIRICH, weight ZERITRELVIZX P LEBEFLRET 2 HFREICOVTH RS, BU, &R
Rl %R 5:

weight DEVEICEM % P~ T the weighted total degree reverse lexicographic ordering % BV TE R
T30, BRLICTLTF—BEEHEATEDS. HL weight ICOVWTELDEHNF E- A RES 1M
¥ D4 51E, lexicographic ordering %# - 71¥ 5 A &L,

bLFEFo/K AL weight ZRFOEMPHFAELALLIE, 2—F - L & T5.

7 Timing Data

Z @ section Tid, & F &F % setting [ BT 2 EROMED 7L 7+ —FHEEH O timing data % B/
T5. ROREHPET 5. Sewads 13, REBFEDHEILIZFEFDOANRRLRATL L 2ERT 5.
12, B weight ¥RET AT Lid LAV, W-homo i, AJIZHA % Section 4 ICX 5 HETHE LN
weight IZ & > TELIIHFRILTEALT L 2ERT 5. Method 1,2,312, £ 2h Section 5.1, 5.2, 5.3 24
L7=FE%RT. Strategy 1,213, #NFN Section 5.1 TRLAADDOEEEZHRA L2 L 287, Sewada
PN OFENER 1, Section 6 TRLAFEICL o THRET 5. weight ZERE L 72K, FRRTEZVWHDITIF 1
WP L THERILL trace lifting 2 @A T 5. €00, 2 L7 1 8D weight 1 1 II3%E T 5. Method
1T, TRTOEHE®—F 1 1THBIE L best & worst DB 2| T 5.

1-6



7.1 weight (L& > TERIEE N B35S

Fujimoto’s problem [3]

weight vector term ordering time

Sawada not set [q,u,w,e,k,0,d,c,f,b,a], DRL | out of memory (2G byte)

W-homo || [20,18,14,12,8,6,5,4,3,2,2] | [w,u,q,0ke,dc,b,f,a], LEX | 254 seconds + 3 hours
CDRIL, weight - & o CHRILENT 07 AW T V7T —EEOBEGVERTE LI L2RT. KHE
BEOFLVTF—HETH B0 check iZ 3BMZLELTA. LaL, Fujimoto & A DEEIX radical
membership problem T2 b b5 X NS ERE VL OPOREFLIL DD LT F—HEDERMHIC
SoTORBRENEZLZHIDLMETHS. 5AONLFERD 2ELF TV 7T - REDEMHICL -
TOKBLENDDEBE,LD D I LIZHET check D7D IERIILER .

7.2 WhED weight iC& > THHFERIES NG WEE

McKay’s problem [4]

weight vector term ordering time
Sawada not set [a5,a3,a2,al], DRL | 26280 seconds

Method 1, best [28,20,16,11] | [a5,a3,a2,al], DRL 2932 seconds

Method 1, worst [40,34,23,12] | [a2,a5,a3,al], DRL | > 26280 seconds
Method 2, Strategy 1 [2,2,1,1] [a5,a3,a2,al], DRL | 12630 seconds
Method 2, Strategy 2 || [37,28,22,16] | [a5,a3,a2,al}, DRL 6497 seconds
Method 8, Strategy 1 [3,2,2,1] [25,a3,a2,al}, DRL 4960 seconds
Method 3, Strategy 2 || [19,13,11,7] | [a5,a3,a2,al], DRL 2931 seconds
HEOBELFITLCTA5 &, McKay's problem Ti weight 28 L 2\Vig& L BT 5 L BHOBRD
BETWEWI Edbh ol TRAEHEERZKBICERLTWAS.

X U®, 5% bh7$EAFRD Newton polytopes % ”slender” 123 5 Z & T reduction O step & iR S
HBIENTEBEHEZTV. LAL, 7<% < &b McKay’s problem DA 12137 LA IZREBRIE
#E 2 5N 2D A reduction D step BUTHWML T/, —RICZDZORARTHI L THS. WA LKA
0 weight % Hes % FHEd heuristic DBFEICH 1) BRI % support FFELZ V. K22 bLT, Re D
weight X - MUNDE L OMBETY L7+ —BEOHEIRA P2RL THRVALNDLDTSHHED OB
EEFITTVELV. bh, S TREAORERT2ODOHOAEBE S L EBRUTS.

2 £ X W
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