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Chapter 1: ns_twistedlog.rr

1 ns_twistedlog.rr

1.1 ns_twistedlog.rr oooo

‘ns_twistedlog.rr’ O twisted logarithmic cohomology 0000, 0000000000, O
oo oobbbobbbbbobbbboobboboooogo,bbooooog
gobooooboobooooooboooobbooobobuoooboooooboooo
goog.

1.2 Twisted logarithmic cohomology oooooooooo

1.2.1 ns_twistedlog.twisted_log_cohomology

ns_twistedlog.twisted_log_cohomology(FL,PL, VL)

FL
PL
VL

:: Twisted logarithmic cohomology 0 0 middle cohomology 00000 D0O.
goooood
goooooooo

gooood

PLOOOOOOO,00000000C0000O0O00ODOOUOOOUOOO. OO0OO,0000
0000000 generic b-OO0ODODO0DO0OO0OOOOOOO,0000000000000O0,
00oo0oooOoO0o0ooo0o0oo 0o0ooOo0. DooUooooOo0oO,0ooO0ooooo
ooooboobooooobooooooboooooDbo.

3000000000, twisted logarithmic cohomology 00000 D-00000O00OO0O
O0000000. 000000000 twisted logarithmic cohomology D000 0000,

[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], [sta+tb+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]);
-- 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

[y~ 2*x"5,y"°7,1]
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[3] ns_twistedlog.twisted_log_cohomology([x*z+y,x 4+y~5+x*xy~4],[0,0], [x,y,2z]);
-- 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/OpenXM/src/
asir-contrib/packages/src/nk_restriction.rr"

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

oo ns_twistedlog.twisted_log_cohomology(option)

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 000000000

f ggd

n oooo 1
m oo

v oooo1

e exp 000000, 0000 twisted 00D0DD0DODO exp(f) 00000000 twisted loga-
rithmic cohomology 00000 OO.

e n0 000000, twisted logarithmic cohomlogy 00000 D-00000000O0OOO
goooboobobog.

e sOOUIDOOO,s-m0O generich-0000000O00O0. 00O generic b0 OOO0O00OO0
ooo.

e v 0UOOOU,000C0000LDOO.00DO0OOODCOOOUODOUOODOOOODOOOO
0,00000000000. excp00000O0DO0OUDOODOOUDODOO Buchberger 00O
gboooboobooboobob,0obooboboob.

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

SO @ 1

B_SO length : 3

-- fctr(BF) + base :0sec(0.000469sec)

dimension : 2

[y,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*x74+65/12%xx"3-529/24*x"2+727/12%x-51

holonomic : No

-- nd_weyl_gr :0.004001sec(0.002876sec)
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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)

[6] ns_twistedlog.twisted_log_cohomology([x*z+y,x 4+y~b+x*y~4],[0,0], [x,y,z]1s0 = 1
)3

dimension : 3

ly,z,1]

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

SO : 0

B_SO length : 1

dimension : 1

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

1.2.3 ns_twistedlog.difference_equation

ns_twistedlog.difference_equation(FL,PL,VL)
s go0bob0bOobbOobOoobo0bo0obo0obuoobOoobon.

FL 0000000
PL 0000000000 (DooDooooO)
VL 000D00OO0000DO

e Twisted logarithmic cohomology 00000000, 0000000000000 OOOO
gbooobooobooboobooog.

e JOUIDODOOODOODOOO,0DO0DOUDODUODODOULODUODOOOOUDODOD. ODOOO
obooooooooooboobobobooooooo. obo,oo0o0oo0ooOooboOoboboon
good.

l. 0000ooooooooooo,ooooooooooo0 1oo+0ooooooooo.
2. J00000O0O0O0OU0ODODOOOOoOO.
3. J00000oOoOo0oUooOooo 1000,

obooooOoboooooboooooobooooobooon.

e 30000O0OODODO, twisted logarithmic cohomology 00000 D-000O0OOOOO
ooooooob,b0ooboobooog.

000, p(a,b,c) = \int_C x"{a-1}y"{b-1}(1-x-y) “{c-1} dxdy0 0000000000
oooooooao.
[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
[(-ea+1)*a-ea*b-eax*c,eb*a+(eb-1)*b+eb*c,ec*at+ec*b+(ec-1)*c]

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

-- weyl_minipoly_by_elim :0sec(0.001059sec)

Order : 1
[(ea—-1)*a+eax*b-2*ea*c,—-eb*a+(—eb+1) *b+2*eb*c, ec*xa+ec*b+(-2xec+2) *c]

oo ns_twistedlog.difference_equation(option)

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 O OOOO0OODO.

f ggd

n oooo 1
h oooo 1
p ooooQg
m uo

v oooo1

e exp000000,0000000000 exp(f) 00000000 OOOOOOOODO.

e n0 000000, twisted logarithmic cohomlogy 00000 D-0000000O0OOOO
ooooooooo.

e h0UOOOO,00000O0O0OODODOO.

e shift O UIUIOO,00D00000DOLOOODOODOOOOODOOOODO. DODOOO
gboaboaboogogooo,bgobooobabo.

e sSOOUDOOO,s-m0O generich-0000000O0O00O0. 00O generic b0 000000
oog.

e v 0UUUUOD,0000000000. 0000000000000 O0O0O0OOOOOOO
0,00000000000. excp00000O0DO0OUDOODOUDOOO Buchberger 00
oooooooob0obOooboobo,b0ob0ob0b0o0bogn. excp U inhomo, shift, order
goooooo.

[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)

Order : 1
[[(-eatl)*b*a-eaxb”~2-eaxc*b, [((y~2-y) *dy+b*x+ (b+c) *xy-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+ebx*c, [ ((y~2-y) *dy+b*x+ (b+c) *y-b)
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*dx+(-y~2+y) *dy "2+ ((-a-b-c) *y+b) *dy,-yl], [eckb*atec*b”2+(ec-1) *c*xb, [((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-c*y]]1]

[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)*a+eaxb+eaxc]

1.2.5 ns_twistedlog.differential_equation

ns_twistedlog.differential_equation(EXP,FL,PL,TVL,XVL)
s odboodoboboouobooouob oo ooOuobLDOooooo.

EXP oono

FL ooooooo

PL goooboooogn
TVL gbooooobooog
XVL oboooboooboooogn

e Twisted logarithmic cohomology 00000000, 00000000O0OOOOOOOO
gogogobobobobboooooboboboooooag.

e I0D0UODbODUODDOO,00DbULUODODUOODUOODDOODUUODbL. DDOoUOUDbOOO
oobooboobooboo,ogboobbooboob0ooobo. bobbooboooo
googoobooboobooobobo,oboobobboboobon.

e J000DODODOO, twisted logarithmic cohomology 00000 D-000000O0OOO
gooobobobo,0oobobboboogoag.

000 f(x_1,x_2) =\int_C eXp(Xl*t1+X2*t2) t1~{a-1}*xt2"{b-1}dt1dt2 00000
odooooooooooon.
[13] ns_twistedlog.differential_equation(x1¥t1+x2*t2,[t1,t2], [a,b], [t1,t2], [x1,x2])

-- nd_weyl_gr :0sec(0.0004089sec)

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

[x1*dx1+a,-x2*dx2-b]

00 ns_twistedlog.differential _equation(option)

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 000000000

oooo 1

=

=

0000 1
p ooooo
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m oo

\% oooo 1

e n0 000000, twisted logarithmic cohomlogy D000 0O0 D-0000000O0O0OOOO
goooboobog.

e h0UUUUU,000000O0OOOOO.

e diff J00IDOU0O,0D00D0ODOODODOODOODOODODOODOOODOODO. O0OODbDOO
gooobbbbooooob,0ooobbbobog.

e sSOOUDOOO,ssm0O genericb-0000000000. 00O genericb-00O00000O0
ggagd.

e v 0UUOUUOD,0000000000.000000000000O0O0O0O0O0OOOOOO

0,00000000000.excp000000D0OUDODOOUDOOO Buchberger 00O
oboboboobooobobobgo,b0b0ob0b0o0obogn. excp U inhomo, diff, order
googooog.

[14] ns_twistedlog.differential_equation(xl*xtl+x2xt2,[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+al

1.3 oooooo

1.3.1 ns_twistedlog.twisted_deRham

ns_twistedlog.twisted_deRham(F,P,VL)
:: Twisted de Rham cohomology 0O 0 middle cohomology DOOOODDO.

F ooo
P goooo
VL ooooog

e POOUODOODOD,0U0D0DOODUIDODOOODOODODOOOOOUOOODO. UDDO,00000
000000 generic b0 OOODODOOODODODODODODOO,000000000OO0DOOOOO,
goooooooOoO0oOoOoOoOoOoo0ULoUUUU. Do OOOOL,ggggUOo
gbooobOoboooooboooooboobooooooo.

[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]]

SO : 0

B_SO length : 1

-- fctr(BF) + base :0sec(6.008e-05sec)

dimension : O

(]
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[16] ns_twistedlog.twisted_deRham(x*y*(1-x-y),-1,[x,y]);
-- 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]]

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)
2 DO0O0ODO0O0D IdOODOODOO00O000O00O0o0o0o0obOOoo0ooOD. Dooooo

oooooo-1000.

Id O0Do0oO000oOooDooon
VL oDoooo
DVL 000000 (VLooooooooooooooo)

[17] ns_twistedlog.holonomic([x*dy,y*dx], [x,y], [dx,dy]l);
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,
dyl);

Hilbert polynomial : 1/2%x73+2%x72+1/2%x+2

holonomic : No

-1
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