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1 ns_twistedlog.rr

1.1 ns_twistedlog.rr (ZDW\WT

‘ns_twistedlog.rr’ |% twisted logarithmic cohomology D FHH, B & FZNIZHEDINWT,
ZHANRTOMO PO EE D HD T T ADEEAED Dl 20 HRARDOGF R L, FaEE
BELIHANRNTFOMANOEEDH D0 7 ADMBMBE S Dz 33 HEARDFHEEZITS
T2ODNY T —IThHD.

1.2 Twisted logarithmic cohomology RtMD&t5IZ 3% B4k

1.2.1 ns_twistedlog.twisted_log_cohomology

ns_twistedlog.twisted_log_cohomology(FL,PL, VL)
:: Twisted logarithmic cohomology #£® middle cohomology #fD K% K 9.
FL ZIHADY A
PL INT A= DY Ab
VL DY) A

o PLIZJET DAL, REURIZIE ST 2BETHRVWAETE AL CEHREI NS, o T, Z
NS DEBUAKIET 5 generic b-FIBDBII R KBEHMRL 137556 T, £/27 V7 FHEED
FHREIZBWT, 2TNo OZBZE BB EDREEIK 0 12326, ZoX5 fFIck
D, NIA=RDPERDGEL BB DEGEL TEH MRV RLD 56055,

o 3B EDGETZL, twisted logarithmic cohomology B£725 < 2 D-HI#EA KT/ I
T TIRWGEWRHSH. TDED G EIZIE twisted logarithmic cohomology I EHHE T
7200,

[1] ns_twistedlog.twisted_log_cohomology([x,y,1-x-y],[a,b,c], [x,y]);
-- nd_weyl_gr :0.003848sec(0.008291sec)

-- weyl_minipoly_by_elim :0.006988sec(0.007177sec)

—-- generic_bfct_and_gr :0.01325sec(0.02175sec)

generic bfct : [[-1,1],[s,1], [s+atb+c-1,1]]

SO : 0

B_SO length : 1

-- fctr(BF) + base :0.001454sec(0.005543sec)

dimension : 1

(1]

[2] ns_twistedlog.twisted_log_cohomology([x,y,1-x-y],[-1,-2,-3], [x,y]1);
-- nd_weyl_gr :0.001845sec(0.001838sec)

-- weyl_minipoly_by_elim :0.003972sec(0.003971sec)

-— generic_bfct_and_gr :0.007363sec(0.007584sec)

generic bfct : [[-1,1],[s,1],[s-7,1]]

SO : 7

B_SO length : 36

-- fctr(BF) + base :0.02438sec(0.03323sec)

dimension : 3
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[y"2*x"5,y"7,1]

[3] ns_twistedlog.twisted_log_cohomology ([x*z+y,x"4+y~5+x*y~4],[0,0], [x,y,2]);
-- nd_weyl_gr :0.004sec(0.0028sec)

weyl_minipoly_by_elim : b-function does not exist

stopped in weyl_minipoly_by_elim2 at line 378 in file "/usr/local/ox/0OpenXM/src/
asir-contrib/packages/src/nk_restriction.rr"

378 error ("weyl_minipoly_by_elim : b-function does not exist");

(debug)

\\31{;

= ns_twistedlog.twisted_log_cohomology(option)

n

1.2.2 ns_twistedlog.twisted_log_cohomology(option)

ns_twistedlog.twisted_log_cohomology(...| exp = f, check = n, sO = m, excp

= V)
:: ns_twistedlog.twisted_log_cohomology DA 7> a > DA

f ZIHA
n 0F7ziF1
m B
v 0 F7zlF1
o exp ZIEET DL, HMBIT D twisted DIIZIEEEIE exp(f) DEENDHED twisted

S =

logarithmic cohomology #DEME%E 175 .
e n N0 THRWVWEE, twisted logarithmic cohomlogy #2035 < 2 D-IIEAHE /) Iv 7 TH
L ENDHEELTD .
o SO Z$HETHL, s-m % generic b-BIHE UTEHEZ1TS . AHD generic b-BIEDEH A
=€ FY oY NN
o v TRWVWEE, RAERGDFEZITD. NIRA—RIZHND ZBUIEBI TRV E K
ELTED, TORHHIEHESII N, excp ZHET DLV TFEEFHEIZBEWT
Buchberger 7V T ZLMRZDEFHVSNE 7280, FHEIIMHEBITELS 725,
[4] ns_twistedlog.twisted_log_cohomology([x,y,1-x-y],[a,b,c], [x,y]lexp = x+y);
-- nd_weyl_gr :0.004sec + gc : 0.004sec(0.006156sec)
-- weyl_minipoly_by_elim :0sec(0.001558sec)
-- generic_bfct_and_gr :0.004sec + gc : 0.004sec(0.008213sec)
generic bfct : [[1,1],[s,1],[s-1,1], [s+a+b-1,1]1]
SO : 1
B_SO length : 3
-— fctr(BF) + base :0sec(0.000469sec)

dimension : 2
ly,1]

[6] ns_twistedlog.twisted_log_cohomology([x*z+y,x~4+y~b+x*y~4],[0,0], [x,y,z]lch

eck = 1);
Hilbert polynomial : 1/24*x"4+65/12xx"3-529/24*x"2+727/12xx-51

holonomic : No
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-- nd_weyl_gr :0.004001sec(0.002876sec)

weyl_minipoly_by_elim : b-function does not exist

stopped in weyl_minipoly_by_elim2 at line 378 in file "/usr/local/ox/OpenXM/src/
asir-contrib/packages/src/nk_restriction.rr"

378 error ("weyl_minipoly_by_elim : b-function does not exist");
(debug)

[6] ns_twistedlog.twisted_log_cohomology([x*z+y,x"4+y~5+x*y~4],[0,0], [x,y,2z]|s0 = 1
)
dimension : 3

ly,z,1]

[7] ns_twistedlog.twisted_log_cohomology([x,y,1-x-y], [a,b,c], [x,y]lexcp = 1);
generic bfct : [[-1,1],[s,1], [s+ta+tb+c-1,1]]

SO : 0

B_SO length : 1

dimension : 1

[[1], [a+b+c-1,a,b]]

1.2.3 ns_twistedlog.difference_equation

ns_twistedlog.difference_equation(FL,PL, VL)
: ZIHANF DD D6 E X S BRMBEB D72 $ 20 IRz KT

FL EEEMOD QN
PL ZIEADRFDY AR (/87 A =R IZH )
VL %47 ZBRD) AN

e Twisted logarithmic cohomology #DHJE%Z FHWT, LIHARFOED 1o E X 5 E%
frIRE Sy D73 IR it AR % GHH T 5.

o ENHERVPHETELZDIL, NIA—ZNRLHADRFOARIGFIET D @é/\
5%—ﬂKﬁ%%?ﬁﬁ%ﬁﬁﬁb$ﬁﬁtbfﬁbﬂé.ébuhﬁﬁﬁ®ﬂﬁ®ﬁ
AR Z2REL TV
1. ZHEHRORFIIEHBTHEH, £33 A —RE2KRT 1 XF+HEHBOIEEL T

W5,
2. NIA—RIZBENDEBITETHERS.
NIRA=RIZBND BEDBRINT 1 TH 5.

bwﬁm%ﬁté&mkﬁkﬁbfiEbmﬁﬁ#ﬁ%h&m
o 3 AHPAEDLEIZIX, twisted logarithmic cohomology #2262 D-IIEEA T/ Iy
0tt6tmtwu,%ﬁﬁ%ﬁm%6ﬁ%é.
BAFIE, pla,b,c) = \int_C x"{a-1}y {b-1} (1-x-y) “{c-1} dxdyDiii/= I 7 FFE A
REHAELZHITHS.
[8] ns_twistedlog.difference_equation([x,y,1-x-y],[a,b,c],[x,y]1);
-- nd_weyl_gr :0sec(0.000421sec)
-- weyl_minipoly_by_elim :0sec(0.001051sec)
Order : 1
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[(-ea+1) *a—ea*b-ea*c,eb*a+(eb-1) *b+eb*c,ec*at+ec*b+(ec-1)*c]

PARD &S 7 AR U TIKIEL < Bz,
[9] ns_twistedlog.difference_equation([x,y,1-x-y], [a,b,a-b], [x,y]);
-- nd_weyl_gr :0sec(0.0003741sec)
-- weyl_minipoly_by_elim :0.004sec + gc : 0.004sec(0.006554sec)
Order : 1
[-ea,eb,1]

[10] ns_twistedlog.difference_equation([x,y,1-x-y], [-a,-b,2*c], [x,y]);
-- nd_weyl_gr :0sec(0.0003951sec)

-- weyl_minipoly_by_elim :0sec(0.001059sec)

Order : 1

[(ea-1)*a+ea*b-2*ea*xc,-eb*a+(-eb+1) *b+2*eb*c,ec*at+ec*b+(-2*xec+2) *c]

73
[=]

AR ns_twistedlog.difference_equation(option)

N

1.2.4 ns_twistedlog.difference_equation(option)

ns_twistedlog.difference_equation(... | exp = f, check = n, inhomo = h,
shift = p,
order = m, excp = V)

:: ns_twistedlog.difference_equation DA 7> a > DFHifH.

f ZIH A

n 0F7=1k1
h 0 X7zlE1
p INT A —R
m B

v 0F7=1k1

o exp ZIRET DL, W BIBUTTREBEIE exp(f) VDD GED AL FiIFENREFHETS.

e n M0 THRVWEE, twisted logarithmic cohomlogy #7225 < B D-IIEEAH T/ I v 7 TH
LMEPDHIEELTD .

o h 2P0 TiRWVWEE, IEFIREFRDDEIREELTS.

o shift ZIEETH L, BEINNIA—RIZHEHTEEZN ARADOAZFHET S, ZhiX
ZRFRRARPOHEEEZITI L0, IERDOIVGHRTHS.

o sOZIEETHL, s-m % generic b-BFAEE U TEHEZITS . KKD generic b-BE DA
ECEeZA)

o VN0 TRWVWEE BAEEDHEZITD. NIRXA—RIZENE ZBIIEKR TR VWL
RELTHED, ZDRHHRITH NI N, excp ZFHET DL IV TFHEFHIZBEW
T Buchberger 7 V3V ALNZDEFEHAVSNE 720D, GHEIIEBIZIEL 725, excp
|¥inhomo, shift, order & HFHTE 72\,

[11] ns_twistedlog.difference_equation([x,y,1-x-y],[a,b,c], [x,y] |inhomo = 1);
-- nd_weyl_gr :0sec(0.0003991sec)
-- weyl_minipoly_by_elim :0sec(0.001058sec)



Chapter 1: ns_twistedlog.rr

Order : 1

[[(-ea+1) *b*a-ea*b~2-ea*c*b, [((y~2-y) *dy+b*x+(b+c) *y-b) *dx+(-y~2+y) *dy "2+ ((-a-b-
c)*y+b) *dy, (-a-b-c) *x+(-b-c) *y] ], [eb*a+(eb-1) *b+eb*c, [ ((y~2-y) *dy+b*x+ (b+c) *y-b)
*dx+ (-y~2+y) *dy "2+ ((-a-b-c) *y+b) *dy, -yl ], [ecxb*atec*b~2+(ec-1) *c*b, [((y~2-y) *dy+
bxx+(b+c) *y-b) *dx+(-y~2+y) *dy "2+ ((-a-b-c) xy+b) *dy, (-a-b-c) *x-c*y]]]

[12] ns_twistedlog.difference_equation([x,y,1-x-y],[a,b,c], [x,y]|shift = a);
-- nd_weyl_gr :0.004sec(0.0004289sec)

-- weyl_minipoly_by_elim :0sec(0.001042sec)

Order : 1

[(ea-1)*atea*bteaxc]

1.2.5 ns_twistedlog.differential_equation

ns_twistedlog.differential_equation(EXP,FL,PL,TVL,XVL)
o FREEEE ZIHANRT ORES0 6 EE 2 BRMAEAKR DT 72 30 R % K

ER
EXP EZ2F™
FL ZIHADY A
PL ZIHADRF DY AR
TVL B EATD ZHDY A
XVL INTA=RDEHDY Ah

e Twisted logarithmic cohomology #fDEEZ FWT, R E ZIHAXRF ORI 25
EF D RS O W72 T F R HFEARZ2EHETS.

o W ABANFHETELDIE, NI A—XDPEHELIFET L EITRE. ZHADN
FIZEBDPFEL THHOR WD, TOEIIFEEINZH DL BRI b, NITA—KIT
BNBEHB L OLHRADRFITE NS ZLUL, B TLRVWAEILE L THRbNS.

o 3 ZMILEDLGEIZIX, twisted logarithmic cohomology #4252 D-MIEERAFT/ Iy
LRSI OI, FIRTERWEEDVDS.

BARIEf(x_1,x_2) = \int_C exp(x1xt1+x2+t2) t1~{a-1}*t2 {b-1}dt1dt2 D7z
Wy AR EFRELHITHS.
[13] ns_twistedlog.differential_equation(x1*t1+x2*t2,[t1,t2], [a,b], [t1,t2], [x1,x2])

I

-- nd_weyl_gr :0sec(0.0004089sec)

-- weyl_minipoly_by_elim :0sec(0.000495sec)
Order : 1

[x1xdx1+a,-x2%dx2-b]

o

] ns_twistedlog.differential _equation(option)

Ny

1.2.6 ns_twistedlog.differential_equation(option)

ns_twistedlog.differential_equation(... | check = n, inhomo = h, diff = p,

order = m, excp = V)
:: ns_twistedlog.differential_equation D7 7> a > DA
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n 0 F72lF1
h 0F7zlF1
p INT A —R
m B

v 0 X72lF1

e n M0 THRWVWEE, twisted logarithmic cohomlogy BEH25 < 2 D-IIE ALK T /) I v 7 TH
LEMEDPDEEERLTD .
h 230 TlRWeE | IEFIRIEI T D EEZLTS.
diff ZIEETH L, IBEINZNTA—RIZET MY HFERDAZEHETS. 2
NARARPSHEEZITIE0E, EOIVWEHETHS.
s0 ZI§ETH L, s-m % generic b-FAEE UTEEZ1TS. AKD generic b-BADFH A
T HRN.
v TRWVWEE RAEESDEHBEZITS. NIA—RIZENE BRI TRV
KELTED, ZDERITHE I N\, excp ZIETH LIV T FHEFHAIZE WV
T Buchberger 7 V3V ALNRZDEFEHAVSNE 720, GHEIIEBIZIEL 725, excp
|¥inhomo, diff, order & HFHTEZ R\,

[14] ns_twistedlog.differential_equation(xl*ti1+x2*t2,[t1,t2], [a,b], [t1,t2], [x1,x2] |

diff = x1);

-- nd_weyl_gr :0sec(0.0007901sec)

-- weyl_minipoly_by_elim :0sec + gc : 0.008sec(0.006175sec)

Order : 1

[x1xdx1+a]

1.3 ZDfthD %L

1.3.1 ns_twistedlog.twisted_deRham

ns_twistedlog.twisted_deRham(F,P, VL)
:: Twisted de Rham cohomology #£® middle cohomology DK% K 9.

F g2k
P INTA—=R
VL DY Ak
o P BEBDLGE, REUKIZIET 2B THRVWATEITE ARUTEIRINS. ft-oT, Zh
5 DEBITMAFT B generic b-BIEDRIT B KRBEBIRE 13725, £727 L 7 FEEDF!
RIZBWT, 2ho DL FREIZELRBHIHIZ 0121372578\, ZOESRHHIZLD,
INTGRA =B PO E L BEBDG G L TR IFERVPRLRD GG H5.
[15] ns_twistedlog.twisted_deRham(x*y*(1-x-y),a, [x,y]);
-- nd_weyl_gr :0sec(9.489e-05sec)
-- weyl_minipoly :0sec(0.0002191sec)
-- generic_bfct_and_gr :0sec(0.000423sec)

generic bfct : [[1,1],[s,1]]
S0 : 0
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B_SO length : 1
-- fctr(BF) + base :0sec(6.008e-05sec)
dimension : O

(]

[16] ns_twistedlog.twisted_deRham(x*y*(1-x-y),-1,[x,y]1);
-- nd_weyl_gr :0sec(0.0001891sec)

-- weyl_minipoly :0sec(0.000247sec)

-- generic_bfct_and_gr :0sec(0.0006139sec)

generic bfct : [[1,1],[s,1],[s-1,1]1]

SO : 1

B_SO length : 3

-- fctr(BF) + base :0.004sec(0.0002241sec)

dimension : 3

[x,y,1]

1.3.2 ns_twistedlog.holonomic

ns_twistedlog.holonomic(Id, VL, DVL)
i D OFEATTVId HFRB ) Iy o FEHERIHDY A %K. xa/ Iy
7 TCIRWVIESE-1 &K T
Id AT T IVDERKTDY) AR
VL ZRDY A
DVL DYV AN (VLAZ W) d B3 EHFED /D)
[17] ns_twistedlog.holonomic([x*dy,y*dx], [x,y], [dx,dy]);
Hilbert polynomial : x"2+1
holonomic : Yes

holonomic rank : 1

[1]

[18] ns_twistedlog.holonomic([(x"3-y~2)*dx+3*x"2, (x"3-y~2)*dy-2*y], [x,y], [dx,
dy1);

Hilbert polynomial : 1/2%x73+2%x"2+1/2%x+2

holonomic : No

-1
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