20000000000

ERERE

F.Castro-Jimenez, 0 0 O O

2008 0 10 70, arxiv.org/abs/0712.0001

F.Castro-Jimenez, 0 0 00O 20000000000



Doboobooo2000ooootobog

000 cohomology U
ooooooobooood

@ holonomicD-0 0000 : D/x1D ®p M [Oaku, 1997]
@ deRham cohomology O : HY(C" \ V(f), C) [Oaku-T; 1999]
(5] Exti)(M, N) [Tsai-Walther; 2001], ....
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feQx,y,0000D00. H(Q (og f),d)D COODDODO
D000 base00OOOOOOOOO.

Theorem (K.Saito, 1980. —)

Qllogf)d rank20 R=Clx,y] 0000000, 00000
w1, 0z 0 Quillen-Suslin 00000000 OCOOOO.

A. Fabianska, QuillenSuslin package,
http://wwwb.math.rwth-aachen.de/QuillenSuslin/
O00ddooooooooobooooboobooooooooa
00O (technical).
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0 1(0 00 Example 3.2)

gd:f=xylx=-y)
Ood:
w1 = x(x = y)dy/f, wz = (=ydx + xdy)/f

H? = Cxw1 A wz, Cyws A wy
H' = Cw; + Cxw, + Cyw,
H =C-1
Macaulay 2, 1ogCohomology. 00 00 O
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Q(2) = D/(8xD + 0, D).
Q20 Q200 pD-0000000D0D0OD.

D— D> — D— Q2)>0

¢ (Oxc, (’)yc)T, (a,b)" » —0ya + 0xa
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Oooo(@OoOooo)1

I=D-{61+61-f/f,62+62-f/f} (000 I
Theorem (cf. Calderon-Moreno, 1999. Castro-Ucha, 2001)

H(Q*(log ) ~ H'(Q(2)* ®p D/I)

H' : g 1Qgf
H' 1wy + cawy P c1fwy + 2 fw;
O0000000 dx & (L0OT®1,dy & 0, ®1
doooooooooooooooog.
H? g Awr P gQ® fwr A wr
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OoO0o(@OOoO0oO)2

A*0 D/ID (1,1,-1,-1)-adapted 00 OO0 ODO.

Theorem (Oaku-T, 2001. Integration algorithm)

H(©QQ2)®p A0 C-0000000000 basedOOODO.

Theorem (U.Walther, 2001. Transfer algorithm)

H(QQ2) ®p A®) = H(Q((2)* ®p D/I)
0 g..s. O Grébnerbasis 000 00000O.

(doublecomplex DO O DOOOOOO “ODO”0ODO)
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000, Example 3.2

f=xy(x—-y).I=Derglogf) DOO0DDO0O :

01 =3 4 X0y + Y3y, £ = —(2x — ) + (=x* + xy)0

A% A0S AS[1] @ As[0] S Al
aooo

a*(c)

C(—fz,fl - 1) forc € Ay

al(c,d) (c,d) (2) for (¢,d) € A;[1] @ A,[0]

(1) b-functioncriterion(U D) D00 O0O0OOOOOOO

complex O.

(2) A* O Q(2)* OO double complex 0 0 OO transfer algortim O
oo.
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OO00O0DoO0bOobooooooogn? Example 4.1

f=0+y +xp) +y?)
A set of generators of syzygies of f, fr, fy: S = (S u dn “‘2)

S axn  an
000 Sy = (115/6y — 5/2)x — 6y° — 43/6y* + 9y,
ay = (=23/6y + 1/2)x* + (3 + y*> — 2y)x — 5/6y3,
ap = (1/3y + 1/2)x* + (=3y* + 1/2y)x + y* + 4/3y3 — 3/2y?,
S>1 = 46/15x% + (=24/25y* + 22/75y)x + 12/5y%.
ay = —46/75x3 + (4/25y* — 2/25y)x? — 8/15y*x,
ay = 4/75x% — 12/25yx? + (4/25y3 — 2/75y%)x — 2/5y3,
000 wy = J—l(dzzdx - a21dy) wy = %(—audx + audy).
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(1)H*(Q*(log f)) ~ C - 1.
(2) H*(Q*(log f)) =
(C14C(=x)+C-y3+C-(=xy)+C-xy* +C- X}y + C-yH w1 A w2
(3) HY(Q*(log f)) is spanned by

o —yxw; —4/25x%w,

o ((215/28y — 1101/280)x — 367/56y*)w; + (43/35x% — 367/350yx)w,

o ((y—11/30)x — 28/9y* — 13/6y* + 14/3y)w,

+(4/25x% + (—=112/225y* + 2/5y)x + 56/45y%)w,
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OO00O0bDO0bOOobo0oooooobon? Example 4.2

We apply a part of our algorithm to compute the dimensions of the
cohomology groups H:(Q*(log f)) for f = x? + y? + xy?~! (Reifen
singularity). Here is a table of p, g and the dimensions of H?, H',
H" and timing data.

| p | q | Dimensions | Timing in seconds |

10 | 11 | (8,1,1) 35

10 | 12 | (9,1,1) 4.6

10 | 13 | (10,1,1) 6.9

10 | 14 | (11,1,1) 9.4

10 | 20 | (17,1,1) 55.0

10 | 21 | (18,1,1) 86.8
The program is executed on a machine with 2G RAM and Pentium
Il (1G Hz).
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goboboooon

@ logCohomology 0 deRham OO0 0000000000,

@ logCohomology 0 deRham 0O O 0O 0O 0O 0O O logCohomology
00000 baseO0O0OOOOoOad.

© twisted O logCohomology, 0 0 000 O0O.

Q 0000000000000 UD00O0ODODO0O0OD0OOo
oooo?
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