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1 Introduction

KOD/!DODOO0ODDODODOOO0ODOO. 000000000000 finite collection [
a central hyperplane arrangement [ [0 0. Central hyperplane arrangement A
ooo pu:A—N=12Zs 00 (A p) 0 multiarrangement 0O 0O. 00, [ O
00000000000o0O0oooo, [-multiarrangement 00000000, (O
0, [-multiarrangement 0 central arrangement A 000 m : A — Zso OO (A,m)
O00000000. 00000000 l-multiarrangement (A,p) ODO0O0O0000O,
A =supp(p) =p 1({0}),m=pulp 000000, 000000 [-multiarrangement
(A,m)000. O000D0O00D0O0O0O0O0OO0OOOO0O,0000000000000O
000000000000000000000.) VO dualspace VOO,V OOOO
oo00ooDooooo Sooo. SoooDoo0oooooooo00d. Multiarrangement
(A,p) 0000, D(A,x) 000000000 SO derivation § 000000000
ao:
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0(c) is in the ideal generated by o (@) for each o € S with ker(a) € A.

D(A,) 00000 graded S-module 00 O0000. D(A,x) 0000000000
(A,p)000000000. U000 multiarrangement (A, 1) 00000, D(A,p) 00
doodooobooooobooobobooo. boooooooobboo,00o0ooon
00 multiset 000,000 (A, u) O exponents 00 O exp(A, ) 000. Exponents
0(A4,pw00000000000DO0DOO.

Ziegler[8] 0 0 O, 2-multiarrangement 0 00000 00000000000, OO
Yoshinaga[7] 0 0 0 3-multiarrangement 0000 0000000000000 OOO
000, 0000 2-multiarrangement O exponents 0 000000000000, 2-
multiarrangement 00000, 00000000 0ODODODODOOOOOODOODOOOO,
000 exponents OO0 (See [5, 6] and so on.)

Multiarrangements 0 0 0 0 0 0 composition 0000000000000 O, multi-
arrangements 0 000 0000000000000, (A4,u)0 DA, 0O0D0O0O0OO0
0O order-reversing 0 0 0. 0000, 2-multiarrangement (A, ) D000 D(A,p) O
000, (A p) 000000 2-multiarrangement (A, p') D000 D(A, /) 00000
gooooobobobooooog.

2 Definition and Notation

KOODODO,VOKOO2000000000. S0 KOOoOoOoOoO Klz,y] OO
0.0 SO0000000000000 KOOODOO S=8,y5: 000000 (S; 0
{aiy*=7|j=0,...,i} 000000 KOOOOOODO).

0000,00000000 (0D0,0000000)00000000 AO0O0O cen-
tral hyperplane arrangement(0J 00 O 0) OO O, central hyperplane arrange-
ment AODO0DO p: A — Zso OO (A p) O multiarrangement 00 0. |u| =
Syw(H)DODDDO. 000 He ADDDD wH) < Y(H)DODDDODDODO,
(Ap) Cc (A,/)0D00D0. ODO0OO0DOODO, central arrangement A OO0 O, OO0
{ (A, ) | multiarrangement } O (A,0) 0000000, graded poset 000, 0000
0000 O0H)=00000000. |u/+1=|4|00 (Ap) C (A,x/)00000,
(A,p)Cc(A,/YOODODODDOOOO.

1€EN

Definition 1. Multiarrangement (A,p) 0000, 00000000000 S-O00



D(A,p) O

f,g€S.
D(A, ) = { 0= f0r + 90y | g(a)e(arteeriaD) (vaesi\ {0 }) }
gooog. DDDDDD,@m,ayDDDDD z,yUO0OOO0O0OO.

D(A,p) 00000 S-00000 D(A,p) =@, D(A,p); 000. 000 D(A, u); =
D(A, 1) N (Si0, + Si0y). (000, 05,0,0 0, x,y 0 1000 weight 000 degree O
ooo.)oo,oo0o00, A W)c(Ap000, D(Ap) Cc DA,)OOODDO. O
0,200000000 multiarrangement 0 000000000, D(A,p) ODOD0OO
2000b000b0bo,00oo0oboobboobbobobboOooboOobob.ob0booo,
DA 00000000 DO0O0DOOO0ODO0UOOO0ODOOOOOO0. DO0DOODOO
goobbuooobobbuoooon.

Criterion 2 (K. Saito’s criterion [4]). {0, € D(A,u)q, |i=1,2} O S-linearly
independent 00000, 0000 :

e {6,600 DA OO0O0ODODO.
o |uf=3,d;.

Ezample 3. A = { ker(x),ker(y),ker(x +y) } OOO0. pO
(u(ker(x)), p(ker(y)), p(ker(z + y))

0oo0ooo0oooo.

p= (21,000, 220,,y0, € D(A,p) 000. 00, 20,(x) = 2> € (z*) 000
z0;(y) =0 € (y') 00000 20.(z) € D(A,p). 00, ydy(z) =0€ (z*) 000
yo,(y) =y € (y') DDDDODO yoy(x) 0 D(A,p) 00000, OO, deg(z?9,) = 2,
deg(y0y(z)) =1000

deg(229;) + deg(ydy(x)) = 3 = |ul

000, {2%,,y9, } 0 D(A,p) 0000000000000.
p=1(220)00,2%, € DA,p)00000,yd, ¢ D(A,p)000. 000000,
y*0,0 D(A,p)00000O. 00O,

deg(2°0,) + deg(y*0y(z)) = 4 = |yl
ooooo, {220,,¥%0, } 0 D(A,p)0000000000000.
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p=(2,21)00, 2%0,,y*0, € D(A,p) 0000, 0000 z4+y000000
(z +y)220,, (x+y)y?9,0,0000 D(A,p)00000. 000000

deg((z + y)z20,) + deg((x + y)yzay(a:)) =6 > |y

00000 {(z+y)z?0 (z+y)y*0, } 0 D(A,p) 000000000000 O0.
z?0, —y?0,00000,

(2°0: — y*0y)(x +y) = 2% —y* = (x + y)(z — )

00000 z+y000000000000000, 00,

(%0, — y?8,)(z) = 22, (2202 — y*0y) (y) = —y°
000.00000, 229, — 420, € D(A,p)000. DOO,

deg (220, —y28y) =2
ooooo,
{ (z +y)2?0,,2°0, — y°0, }, { (z +y)y*0y,2°0, — y°0y }
00000 D(A,p) 0000000000000, 0000000,
(@ + )20, — (x +y)y°dy € D(A, p)

ooo,

deg((z +y)2?0y — (x +y)y?dy) + deg(2?d, — y?8,) = 5 = |4l

Doo0000, (z+ )220, — (v + v)y?0, = (z + y)(220, — y*9,) O 220, — y?0, O
S-linearly dependent 0 0 O, { (z + y)220, — (z + y)y?dy, 2%0, — y?0, } O D(A, p)
gogoooboooon.

3  Main result

goog,0o0o0boodddooogooon.
00, (A, u)C(Ax) 0000 multiarrangements 0 000, D(A, ) 0000000
DA 00000D00DO0OD0O0OO0OOODOODOO.

Algorithm 4.



00 000 derivation 61, 02; 10000 a = (azz+ayuy); 0000 m.
oo 6y, 6.
aoo

1. 00 deg(6y) < deg(f,) 00O 6,0 6000000,

2. g(z,y)0oo0 29 popp.

3. 00 glay,—a,)=0000,0=a-0;,0,=0,0000.

4. flz,y)yoooo 2@ popp,

5. q(x,y) O deg(fy) —deg(62)-000DOODOODO

floy, —ag) + g(ay, —az)q(ay, —az) = 0.

nooooooo.
6. 00 =0, +q(z,y) 0,0, =a-0,0000.

Theorem 5 (00 0). (Ap), (Awp)00000D0000000, |p+1 =1,
(A,p) C(A,p)D000000. 00, a€ 510 pker(a)) # p/(ker(a)) DODDDOO
0000. 0000,61,60:0 DA,p) 00000, a=a, m=ulker(a)) DO0OOO
O, Algorithm 40000000 6,, 6,0 D(A,/)00000000.

Proof. 00, ker(a) ZH OO, u(H)=p(H)OOODOO, ker(e) 0000000000
goo.
¢000000000, glay,—a,) =0000000, glz,y) 0 0000000
gbooooooboooooa. %:g(l‘,y)ﬂ aU0000O0O0OO0OOOOODOOO
O, 6a(a) = g(z,y)a™ 0 o™ 000000000000, 0000, 6, € D(A, 1)
00000000. 00 6, € D(A,p) 00000, 6(0)0 o™ 0000000000
O0. 000 afi(a)0 o™ 00000000000000000, afy € D(A, L)
deg(aby) + deg(f2) = deg(61) + deg(f2) + 1 = |p/| OO O Criterion 2 00 aby,02 O
D(A,x/)00000000000000. 0000, Step300000 D(A,/)000
ggooboooooo.

00, glay, —ag) #0000, g(z,y) = 3 gia'ytee@)-dee@)= g npo,

f(ayv_aw)+g(ay7_am)Q(aya_ax):O
0¢U00000000000,000000.000,a,00000

Xy, — Qg d Oéi .
Q= gt -V S (1=0) "
¢ =1 (i > 0)




00O00000000. 00,00000 ¢(z,y) 0000, 60, =6, +q(z,y) -6, 000
0,%% _opoooooooono, 6 e D(A,)000. 0000000000,

0 =a-0,e DA,/)0D0000,0,0D(A,K)00000000000000. O
000, Step 600000 D(A,/)00000000000000,

O

Multiarrangement 0 00000000000 graded poset 00000000000
0000000000000 0 2-multiarrangement (A, ) 0000 D(A, ) 000D
agooo.

Algorithm 6.

00 2-multiarrangement (A, u)
oo 61, 6s.
agoo
00 |p|=00006,=0,,0,=0,0000.
WH)£0000 He ADOODODO.
3. p' 0

gooobooog.

4. (A,/)0D0D0DO0 Algorithm 60000000000 64,6,000.
H=ker(a) 000 e S;0000.
01,00,0,)/(H)0DODOOO Algorithm 40000000000 6, 6,00
god.

Theorem 7. (A,p), 0000000000000, (A 000000 Algorithm 6
0000000000 D(A,x/)00000000.

Proof 00, 00000000D00000D0OOOO, /CpOOOODO, 0000
W|+1=|p/0000000000000000.

DA, w)DDODOOODDOOODODO0ODO, 8,,0,0 D(A,0)0000000000,
O00,Step 10000000 Step4 00000000 D(A,w/)0000ODODODOO,
Step 6 00000000 D(A,/)00000000000, Theorem500000. O



Algorithm 400 ¢(z,y) 0, 000000 ¢(z,y) (O (1)) D0000000OO0DOOO
goooooooooooooa.

Algorithm 8.

00 000 derivation 61, 02; 10000 a = (azz+ayuy); 0000 m.
oo 6, 6.
oo

1. 00 deg(by) <deg(,) 000 6,06, 000000,
2. g(z,y)0000 2% oo,
3. 00 glay,—a,)=0000,0=a-60,,0,=0,0000.
4. fx,y)yoooo 2@ popp,
5. 00 flay,—a,)=0000,0,=60,,0,=a-6,0000.
6. d=deg(61) —deg(6)0DDO.
7. DDamzommmep:m—gﬁgﬁ@,%:y-%mmmm.
8 q(z,y) O
d ; d
flay, —az) ay d i d—i
- - |yt 2y
( g(ay, —ag)(—ag)? ; (—ag)! ;
0oo.

9. 01 =01 +q(x,y) 62,05 =c-0,b0000.

Remark 9. 00 Algorithm 8 000, 00000 multiarrangement 00 000000
00000000 risa/asirl] 0000000000000 [2).
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