45 E 5 2D complete intersection 28 D
SEEIND FILIBOFEERICONT

By

I B ¢ RRFEACR G STA

§1.

FHREIETIC LV BA SN T=REAIN 7 MBSO EIT, B S oM & 1 FE AT %
UDT BT BOEEZ I TEERBME TH D, fEH~7 MVBIZEA L T, BIfEIC
EDHETHRARBIENOHRINTE N, BELSOEFIZE T 2 RATHIEEICR> T,
RIZIZAGNIZ SN TNRN I ERZV. AR CIIERET OB R b, INLFr R G2 i
> complete intersection (Z{R 9 AT MBI ONWTEET 5.

T, J. Wahl & A. Aleksandrov [ZH371Z, weighted homogeneous 72 complete in-
tersection (216 2 XHAIN T MG E E X HAKEHETWD ([3, 28]). 72, AfROESE
OIFFRIC (11, 14] I2B W T, INZEFE S 4 F7D semi quasi-homogeneous 788 B 2R 9
AN MG ERD DEEEEZ G 2, [15] 128\ T, IR R R Z £ (semi quasi-
homogeneous & (TR 5 722\N) —fix OB EEIZIE O MFAIXY MG EZRD LT LT Y XL
BH 272 207 3 U XA, Bruce-Roberts Milnor #t M FHE., torsion =D
HEEIISHEIN TS ([15, 24)). LaL, BiRERCLX, Bl LS O —i% D variety |2
kU ZE ORI T SO E RO DRERIEIIRTEHESL L TE LT, B9~ 2 MG OHE
RIEATHY 7o S 2 BARAYICIRE LT V S E 2 A 5 Z L —RICIIREETH 5.

AfE Tk, SRR S A2 FFD complete intersection DIFHE % %%24 5. Local cohomol-
ogy & Matlis duality (ZFD5< 2 & T, ®EEIT MAGEZRD DL TN T Y XL EHERT
HZEDBFRETHAZ L ERT.

§1.1. Matlis duality

ZOHEITIE, Braste U—o&E AT, TUREREBIR 255 L 2 MEEIck
7% Matlis duality (ZBIL, EAMFEALEE TS5, X X C" OFEA O OEF, © =
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(1,22, ,x,) ITZDORFEER LT 5. X IZB T2 ERIBEKORTEE Ox TEL,
ZD 0BT D stalk # Ox o TRT. X | kiémwnﬁ\ﬁt®&ig%9§1%
L, ZOFRR O BT 2RI aREr V—%& Hip (%) TRTZLICT 5.

IEDEEH 01T L

resqoy(*, *) : (0x,0)" x (H{oy (%)) — C
7% pairing & 2 %. Z 2 Tresqoy I3,
p=(hisha, - he) € (Ox,0)" & w =" (wi,wa, - we) € (HYpy (%))

(XL, BRTAE R R pw = Zz 1 hiw; € H{O}( %) @ Grothendieck local residue
r%mKZﬁﬂwﬁ%ﬁméﬁégg

resgoy (5,) i= 16510y (3 )

ThD. ZO pairing resjoy 1%, (Ox,0)" & (H?O}(Q}))E LORHMEEE R D, XV IEE
U, MFILRATSAARN 7 MVEROEEZ D, BATAEN 7 FVZER] & L TAE WD
WA OBRICH S (FE L < I1E Fréchet Schwartz ~7 h/LZEf & dual Fréchet Schwartz
N7 MVZERNIET 5B E 22 RS iz (8, 27])).
WE, (Ox.0) OEHMEEN X Ox.0 F p1,pe,  ,pm CRVERESND ETH. 2
(TR L, (HYoy (2% NIRRT RERY—ETHY, N IZLY annihilate 41
LbDREDRTES Wy EEZD.

Wy = {w =" (wi,wa, - ,wy) € {O} Zth—O Vp = (hi,ha, -+ ,hy) € N}.
HAMEE N @ colength IZFRTH 2 ERET 5. BIb, FZEHM (Ox.0) /N T2 FL
ZZME LTCHERKRTTHDETDH., ZDL X, res N HIROD pairing NFHE I D.

res(x, *) : (Ox.0)¢/N x Wy — C.

Y72 Matlis duality ([10]) 12XV, Z @ pairing (33EE(LTH D ([5]).
RIC, IRFEREBR O 0 IR Ox o 2L TAMBOREEEX 5.
Y, ROXNTERSN LI R 2 AT 1V — H (V%) 25X D.

[O](Qn ) Emt;clem(OX/mka Q&)

7120 m= (21,22, ,Tp) 1T 21,00, , 2y KV ERSNDWKRA T TNV ERT LT
5. N=0x0oNCO4, LIE, LR

A

V4
WN = {d} = (('017(:)27"' 7(':}[) € (H%](QQ))K | Zhla}l - 07 Vﬁ: (h17h27'” 7h’£) € N}
i=1
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ETEDD. 2D & X, IROD pairing I3IEBRI/ILTH S ([10]).
res(oy(*, *) : (Ox,0)"/N x Wy — C.
HE, ARG CTIL 2 OIER(L7R pairing & Matlis duality & FEATWD X5 TH D ([5]).

§1.2. algebraic local cohomology

RO & FERIC N C (Ox.0)" 1% Ox.0 Epi,p2, ++ ,pm € (Ox.0)" ICLVAERSH
72 (Ox.0)" OESMEETH Y, Z O colength ITERTHD LT 5. N ITHFL,

HN = {U S (%?O}(OX))E |pz0—:07Z = 1727”' 7m}7

Hy ={6 € (Hjy(Ox))" | pi6 =0,i =1,2,--- ,m}

LEDD. UT, R de =dey ANdeg A -+ Adx, Zix LTERD. ZOLE, KM
AT 5.

Wy ={ode |0 € Hy}, Wy ={6dz |6 e Hy}.
ANEE N 1344 dime((Ox.0)!/N) < co 2= LTWHDT Hy = Hy MRV o, ¥
72, AR de % fix LTWHDT Wy & Hy #RA—HT& 5. AR TIRESIC Hy &
Hy #F—HR1T5%.

o nEE N NEEXOM p; = (hi1, hig, - hig) €Q[z]f, i=1,2,--- mIZL VA
RSN TWDH/AE, X 21 12H DT TV XAIZEY Hy OX7 MVERE LTO
HEAZRDD D ENTE D,

ZOFIOFE LD E LT, Matlis duality O b HEANZRICHEZ —> EIFCTEL<.

p= (hl,hg,--- ,h[) S (OX,O)E ETBH. Zok %, po=0,Yo e Hy ldpe N AN 5 ARVA
OMEFZRETHD.

IR IR 2 AR5 b DEINEE N C (Ox,0)" 23, algebraic local cohomology (Z
LV FEERIIFEMTOND Z LICEE SRz,

8§ 2. logarithmic vector fields along ICIS and Matlis duality

ATOET ERERIC X X C* OJFS O OfEE L, fi, fo, -, fo 13 X EOIER|BEE L
T5. £72, f1, fo,+ , fo DED D variety

V=A{zeX|filx)=falr) == folz) =0}

I% complete intersection TH YV, X ICBIF2FELTIRS O DA THL LIRETS. FH
F)ﬁ% OX,O (ZBWNT f17f27'” 7f1€ 7j§ EEE‘Z#E)/])?T/I/% IO = (f17f27”' 7f£) -,G‘%Eﬁ—

EE ([4,20). v X X EOEAIRY MBED germ THHETDH. AT TV Io BT T
N TOERIBIHED germf 12k L o(f) B Io BT L E, v 1T V ITHR > TRHEEITH S &
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W)L VAR TR MASGRED R TEAT Ox o MEOHEEZFF>. ZO
BE% Derx o(—logV) T&RT.
WE
ofy 0fs  Of
a.flli ’ 8:1:2 ’ ’ 8:1:2
Di,j = eifj € (OX,O)Ea 7'7] - 1727 e 7£7
EBL.EEL e =(0,0,---,0,1,0,--- ,0) € ZX 13 i BEEDHBALARY FLTHD.
ST, B A O ITBITAERNRY FVED germ

0 0
v = al(a;)a—m + a2(x)(9—x2 +- an(a;)%
NEZONIZET D, T2 THREIZT T a; € Oxo, i =1,2,--- ,n, A6, BRI
germ THDH. ZOLE v BNV ITH> THEEIRRY MG LR D WESEMEIL, Ry
723 IERIBAE D germ D ¢; ; € Ox 0,1, ) = 1,2, A PFETDHZ L THD.

Y oail@pi = eij(@)pig-

%:Tb‘jﬁ (‘2);21 @f%‘ﬁa:{IE L/ap27p37"' y Pn k pi,jaia.j = 1727"' 7Z R (OX,O)Z Wz
BWTHERKT S OX,O IN#EE Np BEZD.

)6 (OX,O)[a 221727 , I,

pi = (

Nr = (p2,P3, -+ ,PnsDP1,1:P1,2," ** sDnye) C (OX,O)E'
ERIBI% D germ a € Ox o ITHF L, 5)%1 DIFREDS a T D L O 72 BRI L

0 0 0
v = a(x)a—xl +a2(x)8—x2 + - +an(as)%

BEZD. ZDOEE v IS Derx o(—logV) IZBTREAIANT G TH 2 B+ 5
X Npr ZHWT a(x)p € NpIZE DV EX N ZEITHALNTHS.
U\—F, dim(c((Oon)E/Np) <oo ThHHD &ﬂiﬁ L/,

HNF :{0'6 (H?O}(OX))[ |p10-:072:27 , I, pi,jU:07i7j:1727"' 75}7

Hny ={p1o |0 € Hn.} C Hip(Ox)
B EBIC Hyy D Ox,0 IZ8F % annihilator Annoy , (Hy,) 25X 5.

AnnOX,O(HNA) - {a € OX,O | ad =0, Vi € HNA}-

ZDEE, RPEALT S ([22])
¥ a(x) € Oxo &I 5. WOBOEANT LS

v = a(x)i -I—ag(x)i + - Fap(x)

8371 8372 8_3311
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T Derx,o(—logV) IZBT 2 b ONFET DUBEFDERMT, a(x) € Annoy , (Hy,) 27
RONDZETHD.

Bl 1 fi(z,y,2) = 2% +y2?, falw,y,2) =y +22 L LV ={(z,y,2) € X | fi(z,y,2) =
folz,y,2) = 0} LEDHDH. ZITXIE COFA O 0EfEET 5D, V IL weight
vector(7,6,4) &> weighted homogeneous complete intersection T 5. 2% 2 IZ{FH
L,p1= (%, %), p2 = (%—J;, %—J;), p11 = (f1,0), pr2 = (f2,0), p21 = (0, f1), P22 =
(0, fg) &LES‘%,p1,pz,p1,1,p1,2,p2’1,p2’2 ﬁ)iﬁkﬁ‘éﬂuﬁ% Np kﬁ—é :@&%, I‘INF [iue
13T THY, ZDORT FVZERE L TOREEX

() (gl ) () (2 (12) (100):
DA D) ()

_2[ 14]+2
TYz

1 ’ 1 1 ’
xy?2? xy’2® z3yz

THEz2bhb.
Z 6 ? local cohomology classes & p3 = (%, %) = (2yz,32%) ##FHZ LT
Ha DK

v L] o]

255, @ (13, 23] IHDTNAY ZLEZHNDZLIZEY, AT TV Annoy ,(Ha)
® standard FJE {22,922y, 2} 2155,

FROEFIZEY, VISR I /RS MG v =a1 2 + aga% +al O L Ok
a i, {22, 92, 2y, 2} WERT AT T NIRRT DHI L2725,

KN 7 BV ORERIZ T D 2 el D D RS, WE E THWE N O
WIZOWTERLRENDL. TDOIZ, 0 € Hy, IZHL pio ZRIESELES v 2%
z2%. ZZT,

L (0h 0k o
833‘17821717 78371

Thb. £, Hy, C (H?O}(OX))@ EIRTEDD.

) € (Ox,0)

HNT = {T € (%?O}(OX))E |p27—: 072 - 17 5 10, Pi,jTZO, 7'7] = 1727”' 76}



6 S. TAJIMA, T. SHIBUTA anp K. NABESHIMA

ZD&E, Ker(y) = Hyy WAV ILDZ E0 D, IROTEERT
0 — Hy, — Hy, — Hn, — 0
55, LIeino T
dime(Ox,0/Annoy o (Hn,)) = dime(Hyy ) — dime(Hy;)

WK SLOFER DD ([22]).
<7 VZER] Hy, OIRIEIE variety V. OBERBHTIREETH L2 ([7,9]), Hy, D
WITIXFHRICH W2 EER, LV BB OBOLIKS. £01CH 5

dimC(OX,O/AnnOX’o (HNA ))7

BIS dime(Hpy, ) 1 ERHEREIN T BV ORI 8%1 DOFRE NS T EOFEE vanish 775
MEBEAIZRI > TWD. 2O ENE, M7 MG OB RBEIT 2 EEITE BT
é[%‘%&;t, dim@(OX,o/AnnoX’o (HNA)) 75§%)’D L %)/J‘é < fﬁ%) X 5 7L£F:l§ %%72%&)*&), -
DJEREFR 7 AW THRHEEI R MG EERT XETHDL 2 N5,

§3. genericity

ZOHEITIE, MEAIRT MG OERMBITHIREE 2T D DI LR % &0 &
BT LW, ZOFEICOWTOMELE 2 5. ZOFEE, BEEBIIZIE polar
variety |ZB89 % B. Teissier DFfEF ([25, 26]) IZESW TS, HEE L TEBT L7290
|2, parameter -f C Matlis duality Z#5EH T 257 /L3 X2 HW 5.

§3.1. Teissier’s results on polar varieties
5 = (517527 T ?fn) S Cn\(07 07 U 70)7 L:*‘—J‘ L/%qzﬁ
Le={z € C" [ {121 + &ra + - + §uwp = 0}

BEEZD. —EMEERI LR, BB E =1 0D E N FETHELTEIN.
HRIE O JEEFE S 4
z; = x; for 1 # k,

zp =621+ F E—1Th—1 + Tk + Ep1Th41 + - F Ty

Z AW T
9i(2,8) = fi(z1,-+ zp—1, 26 —&121 — &2 — - — €121
—Eht 1241 — = EnZn, Zhtl, 0 5 2n)
LED 50 9 5
qi('zﬂg) = ( J1 92 ﬂ) € (OX,O)gai = 1727 e, N,

821, 822‘7'” ’ 0z;
Gii(2,8) = eigj(2,€) € (Ox.0)%, 0,5 =1,2,--- 4,
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ERL. ZITE = (6,6, &) IE parameter & A7 L TWVWA. (Ox0)f IZBWT
GiiEk & qjij=1,2 0 BERT S Ox o BHAMBEE Np, THT.

NFg - (Q1aq27' 5 dk—1,9k+1, " sdn>41,1,491,2, " ¢ 7(”,4)-
Nr 13 L OARTED T LICEREL, BAE v ZRTED S.

= min (di Oxo0)'/Nr,).
v= i (dime((Ox.0)"/Nr)
720, [ €= (6,8&,---,&,) € CM\(0,0,---,0) DEMEENED 5 HEZEM P! ©
TR
TR ORSEE U %

U ={[¢] € P" | dime((Ox.0)'/Nr,) = v}

TEDD. B. Teissier OFEFE [26] L0 U 1% P! @ Zariski open dense subset Tdh 5 =
EDME D . BITOHT & [FERIZ

HNI‘ :{UE (HnO (OX))E | quZO,i#k, qi,jazoaij:1727"' 7£}7
3 {0}

Hyy, = {aro | o € HNrg}

B, Zok é‘, [E] teysy L, dim(C(HNAg) VRS Y A e dim(c((OXﬂo)g/pr) =V
DRSNS Z &, FETHLZ LICERET S,

§3.2. parametric Matlis duality

—WRIZ, BAE U, H250E P NU 2RO L IIMOCRETHS. L LEWR
Z &I, UITFIZi~% X 912, Matlis duality 23RO 27/ Y XL [21] /83T A —ZfF
ZIZIER L [16) I 52 - HEZ MO EICEAT 52 & C, v OfEERD D 2 L IXATHE
Tho.

WE f1, fo, 0, fo € Q] = Qlay, z2, -+ my] X L EOZEXOMT, FA O O
XcCrizkBirHmEAEGV ={xec X | fi(zr)= fao(z) == fo(x) =0} IF, JRA
O #ISIREER S L L CTH D complete intersection TH 2D &7 5.

RIA=H &= (1,80, &nr, 1) ISR L, Hit (Q(E)[2]) IEERBIEIE Q(6) &H7%k
\ZFF-2 local cohomology Th 5 &1 %.

Hip)(Q(E)[2]) = Bty oo (QE)[]/ (21, 22, -+, 20)", QE) [2]).
ROTNTY) ZALZEY, v DEEZRDD Z ERHED.

Algorithm I
Input: fi(x), fa(z), -, fe(x) € Q[x]: defining polynomials of an ICIS V/
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Output: v

BEGIN

95(2,8) + filz1,- s zn1,2n —&121 —&ozo — - = &n1zn1) € Q(E)[2],5 = 1,2, , 4
gi(z,6) « (2,82, 82 e Q()[z].i= 1,2, ,n;

qi,j('z?g) A elgj(zag) € (Q(&)[z])g7 7".] - ]-7 27 e 757
% = compute a basis of the vector space Hy;, in H [’2)](@(5)[2])5;
/* use a parametric version of the algorithm on Matlis duality */

v < |X|; /* the number of the elements of ¥ */
return v;

END

WDOT LT Y X ANE, BATEBIEE D generic 22E73HIE L, generic 723-E 1216 4H)
R NV ORERIZAVYD local cohomology & H 17 %.
Algorithm II

IHPUt3 f17f27"' 7f€7 v, ﬁ:(ﬁlvﬁQf” 7571)6@“\(0707 70) with Bkzzl

Output: a basis of Hy,. , if 8 is generic.

BEGIN
9i(z,B) < fi(z1, -+ 261,20 — Pr21 — Pazz — - -

~Br-12k—1—Brt12kt1— = BnZn, Zkg1, 5 2n)y i = 1,2,
6i(2) < (32,52, 32) € @D i =12 om

qi,j(2) < eigj(z) € Q=) 4,7 =1,2,...,¢;

Y3 ¢ compute a basis of the vector space Hy; in Hig, (Q[2)4

if |X 3| exceeds v, then

return ”the hypersurface is not generic”;
else if |X3| = v, then

return Xg;

END

FHEG % 5T-05 2 5. BAIOFIX, BECATOEIZIB T - 7= weighted homogeneous
RSO TH S ([6]). 2-2HDHENE, quasi homogeneous T72V > complete intersection,
BNe, & ORRICHEIZEZ S L T weighted homogeneous [ZE# CE RWRFR A TH S ([2]).
Bl 1 ofex. fi(x,y,2) =22 +y22, folz,y,2) = y? + 23 £5<. Algorithm I % FEfT9
2 v=13%5%. E-T, FE2HOFELY, B¥ME 2 =0 1% generic THDHZ &5
Mo,
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Bl 2 fi(z,y,2)=ay+22, folz,y,2) =22+ > +yz? L35, Algorithm I XV, v =11
2155,

(i) B¥mz=0%2%%, 8=1(0,0,1) &F<. Algorithm IT LY, 2 =0 |% generic T2
W EWyInh. FEEE, ok &, dime(Hy, ) =12 TH 5.

(i) iz, BFmEm y =0 2% %, f = (0,1,0) £FBZ, Algorithm I ZFEITT 5 &,
dime (Hyy ) =11 THY,y=0I1%generic THDHZ ERHN5D. Hye oo DRI
WTH 2.

(L) (L) (120) L) () ()

1 1 1
-2 [:cyQ,z] - [azyz2] -2 _mygz] - [azy2z2]
1 ’ 1 ’ 1 _ [ 1 ’ 1 1 1 ’
a:2yz :cszQ :c2y2,z_ TYZ a:y3z2 2 :c2yz2
1 1] 1
—2 [ 4 +2 3 ] o 2,2 + 3
TY*z oYz TY“z TYZ

1 n 1 1 1 n 1 1
z2y3z 2 | xyz xy?23 2 | 23yz

LI, Hpyy oy 1E4RIE, Hay, o E3RITLTH Y, N7 bVZERE L TOREE
I3k~

{[3731/23] ’ |:55y122':| ’ [37211/2] ’ |:373/132’] }, {[3731/23] ’ |:£Cy122:| ’ [56211/2’] a 1_10 [373/122]}

ThoH. MIETHAZ X — REEREZRDD &, Kx {22, 2y,y3, 2}, {22, 2+ 10y, 22, 2%}
TEHEZBND. TNHOENDS, VI IR EERY MBORTIMEED L DR is
T (RFTER Ox.o [ZBIT D) A7 7 0E {22, 2y, y3, 2} THEBRSH, a% DR DT AT
TE {2, 2 + 10y, 22,22} THERIND Z EBF0D.

§4. algorithms

LIF, T CIORBEREAEEMAZAT, HD BRI E IRL By =1 22T g &, B
TE b 5 H-HI A REY % local cohomology DN Hy,. | DK Y C Hip, (Q[z])t &3k
Thdedd. 77, q = (292,22 ... 99ty c Q[z]¢ #AWVT

Oz’ Ozk’ ) Oz

Ha, = Spang{qro | o0 € ¥g}
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DIEELEEICRO THDH LT 5. IWHFEREER Oxo IZB D Hp, @ annihilator
Annoy o (Hny, ) DAZ S — FEEE A TRYT. 20L&, a € AITH L a(z)q € Q[z)*
X Ox,0-MEE Nr, \ZET. - T, VIS HEH~T PR THY 52 O o T
o HIERIRT SAENFET 2 Z &1, 8 2, 3EICREICE~/-EY Th 5.

ZOHETIE, ZNbDERTENEZ btz & LENITRHET D58~ 27 FLG a1
T D HIEICONWTEOMIE 2R 5. Z ORMBEIL BARMICITINREREER 255 LT
LEIOBNMBICBIT OV —DHAELIRZ DL ENTE L. LrL, AR EEERE T
HMBEOHFICB T HMETH L7, HE A MPRIEFICHW. BEFFEOTLVITY X L%
ZOEFFHWTHHEED AT — L RMDBAME LR EERIZIIEZEZ 255 2 & 38D
THREETH D Z EAZ. TSR T S3HRIE T, ZOE LOREEZET 57201
Blc e BIEEZZR L, WREHT 2 & THEOIRILZH > T\ D

£, ¢,i=1,2,-- k—1k+1,--- ,n&qjij=12-,023Q[] LAEKTSD
Q[2]* DEAMBEE B X Mr, L3<. RIZ, 2 2OMBEOSERIE Q[2] I41) 5 colon
ideal Mrp, : (a(z)qr) 5 A5 ([1]). 2P & X, colon ideal My, : (a(z)qr) \ZJETZIEA
u(z) THY, u(0) #0 2T bORFEET D, NS u(2)a(z)qr € Mr, &7

QQ = [Q1;Q2,"' yQk—1,9k+1," " sQ9n, q1,1,41,2," " ,q1,0,42,1," " , 42,0, " ,qM]

EB<. QQ NEKT LM My, D7 VT T REE G, = {gri,gra, -+ ,gra} &<
VT FEIE gr; EAEMTE QQ OEDOREREAD Y X & Rqq T

grir =Y Tinidi + Y Ty

ik 6
722U rjarjay €Q2] THD. 61T, Q=1[q1,92, s qh—1,qht1," " sGn] DT TV —
DT VT FEEE Sq &35, IRD procedure #HET 5 ([12]).

procedure

Input: Gu,, Raq, Sq, —u(2)a(z)qx

Output: [b1,be, -+ ,bg_1,bg+1, - , by such that there exist d; ;,4,j =1,2,--- £
that satisfy

—u(2)a(2)qr(2) = b1(2)q1(2) + b2(2)q2(2) + -+ +brp—1(2)qk—1(2) + br+1(2)qr+1(2)
+ 0 (2)gn(2) +d1,1(2)q1,1(2) + di2(2)q1,2(2) + - + dee(2)qee(2)

BEGIN
stepl: divide —uaqx by the Grébner basis GMFB;

—uagyg = €1gr1 + C2gr2 + + -+ CAgTA
step2: rewrite the relation above by using Rqq :

—uaqy = Z(Z Cjrryri)gi + Z(Z CjrTyt i) i
Iz

i#k j’ ,J
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step3: simplify the expression above by using Sq;

—u(2)a(2)qr(z) = b1(2)q1(2) + b2(2)q2(2) + - + bp—1(2)qr—1(2) + brr1(2)qry1(2)
+o + bn(2)qn(2) +d11(2)q1,1(2) + di2(2)q1,2(2) + -+ + deo(2)qee(2)

return [b17 b27 T 7bk—17 bk—l—l; e 7bn]7

END
Algorithm I, IT %347 L 721, @ Algorithm III Z AW 5 Z & TxHEEI~T hLvi
OIS IMEEOERTEZBRT D2 LR TE .
Algorithm III
Input: X5 / * a basis of Hy,, , associated to 8 s.t. B =1 */

Output: a set of generators of germs of logarithmic vector fields along V
BEGIN

D=[]; T=[];

G My, ¢ compute a Grobner basis of the module M, ;

Rqq < compute a list of relations between G M, and QQ);

Sq < compute a Grobner basis of the syzygies of Q;

A + compute a basis of the vector space Hy,;
/* use the algorithm in [23] */

A < compute a standard basis of Anno, (HN%) by using Ag;
/* use the algorithm in [23] */

while A # () do
select a(z) from A;
A+ A\{a(2)};
Colon <— compute a Grobner basis of the colon ideal of modules;
Mr, : (vagy) = {u(z) € Q[] | u(z)a(z)qx C Mr,};
u(z) < select u(z) € Colon s.t. u(O) # 0;

{b1,b2, - bk—1,bk 11, by}
< compute by, ba, -+ ,bp_1,bg41, - , b, that satisfy
—u(z)a(2)qr(z) = b1(2)q1(2) + b2(2)q2(2) + -+ + bp—1(2)@r—1(2) + be+1(2)qr+1(2)
+ b (2)n(2) +di11(2)q1,1(2) + di2(2)q1,2(2) + - - + dee(2)qe,e(2);
by using procedure for solving the extended membership problem
for u(z)a(z)qx(z) with respect to

QQ = [QI7QQ7"' yqk—1,9k+1," " yqn,q1,1,41,2, " " * M]z,e]-
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v bla%l + bga%2 4+ -+ bk_lﬁa_l +u(z)a(z)a;zk + bk+1—8zf+1 4 —i—bn%;
D+ DuU{v};

end-while

Syz <— compute a Grobner basis of syzygies of
QQ = [QI7Q27 s qk—1,9k+15 0 54qn,491,1,491,2, " " ¢ 7QZ,€]§

while Syz # () do
select syz = (s1,82, + ,Sk—1,Sk+1," " ,Sn,d1,1,d1,2, -+ ,dge) from Syz;

Syz < Syz\syz;

if (51,82, ,Sk—1,Sk+1," ", )#(00 ,0)
W S5+ Sape e sko1 50 k+1azf +o ot snpl
T+ TU{w};
end-while
return DUT
END

AR TRIT L7 2 ) A LT, BB S X7 A Risa/Asir (ICFEELTH D ([17)).
LITIC, #1762 52 5.

Bl 1 OFEx. fi(z,y,2) = 2% + y2?, falw,y,2) = y> + 25 8 =(0,0,1) ThbH. @BF
M 2 = 02X 5 standard KX A = {22, 9%, 2y, 2} THDH. ZOL &, A DIt all
%95 LZERBRIZE T D MMEED colon ideal Mr ., : M3 DT VTFTEEIIL ThHD.
Algorithm IIT Z HWT, ®EHIX27 B ERD D L) D = [vg,v9,v3,04] & T 2HB5.
7272 L

v = —7asyza% — GyQZa% + 4x26%, Vg = —7x228% + 693 + 492 2 Ba
vy = —Ty?z 2 — 656228% +dzy L, vy =Te 2 + Gy% + 422,

[flam’f28m’(§x2z_ Y )%E’)(aﬁ +y4z)%7(x6 +y7)%7f1%7f2%7(x22 _yg)%a
(z* +y*2) 5y, (2° + ") 5,
ThD. ZZTTH fid, fole, i, fae THEBREND DT, Ox o M Dery o(—log V)
17,
U1,02,U3,U4,f1 fzé9 ,fl f2

WZEVERESNDZ BTN D. X7 MV vy 1 T4 A 7*“\7 MG THD.
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Bl 2 OFEx. fi(x,y,2) =xy + 22, falw,y,2) = 2% + 3> + yz2

(i) B =(0,0,1), BNHABFHE 2 = 0 Zxtd 5 standard FEEIL A = {22, 2y,9y3, 2} TH
5. ZO%AE, BIFmE 2 = 01X generic TIX72W 23, Algorithm IIT % 2 IX%#AG~ 7
NUVIBZRERR T2 Z EMNMTE D, A DT a 12k L, ZIHEARIZEIT 2 MEED colon ideal
Mr g, s aMy D7 VT FRIEERD D &

{6y — 25,182 — 125,108z 4 3125}

2%, WE u = 6y—25 LIBE, Algorithm 11T ZFE(TT 5. H1/1& LT D = [v,v2,v3, v4]
ETxE/BS. 2120

v = (—8x%2 — 30y%2 — 3223)8% + (20xz — 2y%2 + 423)8% + uxQ%,

= (30xz + 2y°%z + 823)8% + 2wz — 6y%2 + 20yz)a% + u:cya%,
vg = (6222 +30y%2 + 6y23 + 2,2’3)5%C + (6222 — 2022 + 2222 + 6y2> — 623 ) +uy? az,
vy = (=302 — 2y* — 822)8% + (=2 + 6y% — 20y) + uzaz,

) b )
=2, 22, (2% —y?2? — 242 (2 — 22t +y24)%,f13—y,f23—y,

(& — 9222 — )L, (af — 22t +yzh) 2]

4

Tho. Tk HL, o, 2, o2 TERSHDDT, Derx,o(—logV) i,

U1, V2,03, U4, f ,f2 ,fl ’f28_y
WCEVAERESND Z &R0 5
(i) B =1(0,1,0) WED DA y = 0 1%, generic TH 5. xHn7T 5 standard FEJE A 1
A= {2 2+ 10y, z2, 2%}
Tho. ADICalZk L, MEED colon ideal Mr, : aMy D7 L7 FBEIX
{x -8,y —4,2% + 32}

ThbH. ZZCTu=y—4 T, Algorithm I ZFE(T7 5. HIEL LTD = [v1,v2,v3, v4]
ETxED. 2720

v = (423 + 1422 — 12y22)8% + 2ux28% + (3222 + 102z + 1123)%,
vy = (=120z + 4a? — 8y* — 2622) & + 2u(x + 10y) & + (—100z + 3zz + 19y2) &,

vy = (4a%2 + 12y°%2 + 1423)8% + 2uxza% + (1022 + 3x22% — yzz)a%,
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vy = (1222 + 4a2° — 2y22)8% + 2u228% + (1022 + y?2 + 323)%,
T = [fl%?fé%? (x3 - y222 - 24)%7 (:1;4 - 1132’4 + yz4)%7 fl%a f2%7
(23 — y?22% — 24)%, (x* — z2* + yzﬂ%].
BT, KR~ MO RTIEED Ox.o MEEE LCOARTE LT
0 0 0 0
U17027U37U47fl%7f2%7fl&7f2&
5.
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