Joboooboobuobouobogoooonod

0000 (0000000)

1 Introduction

GO00000000000.0000000,000000000000000
0000, (00,000000000.) GO000000 V=V(G)000,G0
0000 E(G)000.G0000000000000,0 KODOOOO0O00O
00: S:=K[V]:=K[z;:i€V]. 000 GOO000000OOO

I(GQ) == (zz; : {i,j} € E(G))

OO0 SOoopooooo. [(G)ooooooooooo sooooooogg,
ododoooooooooooo.

SO00000000O00ooOD. D000 dege; =1,V O00. 000

0— P S(=j)ri — - — P S(—j)" — S — S/I(G) — 0
320 J>0

0S/I(G)0 S00000000000D000. 000 S8(—j)0 k00000
00 S, 0000 Ss-00000. 00 B4S/1(G)):=4,;08/1(G)ooong
0000000.00000000000 p0O,S/I(G)0000O0O pdS/I(G)0O
od. gogo

pd S/I(G) = max{i : §;;(S/1(G)) # 0}
O00. 00, 8/1(G) 0 regularity O

reg S/1(G) :=max{j —i: 3;;(S/I(G)) # 0}

O000000. Zheng [9] 0 forest 000000000000 ODOOOOOOODO
regularity 000000000, Ha-Van Tuyl [4] O Zheng O 00O regularity O O
000000000000000000000. 00 Katzman (6| 000000
goooo,0dgooooooogoobooooooooooon.
000000000000000000000O0000000O00O0 (0O 3.1).
000 Katzman OO0 OO0 000000, OO0,000000000000000
O0000000ooO,0dno ferest 0O O0ODODOOOODOOOOOOODOO
0(004.1). 004100000000 Ha-VanTuyl OO0, 00000000
O00000000000000 [4, Theorem 58] 00000000 ODO.
goooooooooooooooo. o 20000ooooooonb, oo
00 Zheng, Ha—Van Tuyl, Katzman 0000 000000. O 3000000
gooooooooooogooo. oo 3tonouogo.o40000o00o
O forest DOOOODO 3.1 000000000000, 0000 500,000
godoobooooooooog,onoooug,ongoon.
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2 UJOooooooooobogo

gobooboobooboobobobooooboobob. OO, Introduction O O O
goboobgooobogooo.
GOoOooooooboooo.

00 2.1 ([4, Defnitions 2.2 and 6.3]). G OO OO0 e, € BE(G)OO0O,eO ¢
O Gcoooooog

/
€0 = €,€1,...,6 =€, ei—1Ne; # 0

00 ¢O00000001(0000000,000 diste(e,e’) 000. 00000
00000000000 distge,e) =co00000.

el ¢ 0 GOOOO 3-disjoint 00, distg(e,¢) >30000000. 00,
E(G)00000 €0 GOO0O0 pairwise 3-disjoint 00, £ 0000000
000 ee (e#¢)0GOOO0 3-disjoint 1000000

022 G,G, 0000000000000,
G 1 3 5 7 Go: 1 3 5 7
2 4 6 8 2 4 6 8
0 {4,5),{7,8) 000000, 0000 G, 00000 3-disioint 0000, Gs

00000 {57 000000000 3disjeint 1000. 00, G, 0000
{{1,2},{4,5},{7,8}} O pairwise 3-disjoint 0 0 0.

000 GO,G0000000 40000000 cO00O0O (chord)0O0ODO
oooooooooboo. bbb Oob0b coobOo,cobobUobobO
200000 GqLOOOUObDObD.bO0,0b0b0b0ob00bDOobOobOod forest OO
O0.(00000000 tree000.) forest 0000000000 DOOOO.

0 23. 000000 Gs,Gy,Gs,Gs 0000,

G3: 1 2 G42 1 2 G52 Gﬁi

5 M .




G,000400000000¢={{1,2},{2,3},{3,4},{4,1}} 00000, 00
00000 (G;0000)0 {1,3)000. 00000 G;00000000. Gy
oooo0o0O0 ¢o0000,G, 00000 ¢c000000000,G,0000
00000.00,G,, G,O0000000000 forest 0000. 00 G000
Gg O forest (00 tree) 000,00000000000000000 forest 00
0.(000 tre0000.)

O0,forest OO ODOOOOOOODOODOODO.

00 2.4 (]9, Definition 1.7])). B O, 00000 {w,z1,2,...,2¢}, 0000
Hw, 21}, {w, 2}, ... {w,2}} 000000000, 000 d>1000. O
gododouoououood:

B: 21 29 24

w

000 BOOOOD, 00 wO BO root, 00 % (i = 1,2,....,d) O B O
flower, 0 {w,z} (i=1,2,...,d) 0 BO stem 0O0O.

ooo0ooo,o0000 (1, 00o00bo0o0 K,,000.
GOOOoOo0OO000oooo0o000oo0 goooooooooonono. o0
DDDD B:{Bl,BQ,...,Bj}DDD,

FB):={z€V : 2000000 B,eB0O flower},
RB)={weV :wD0D0OO0000O By € B O root}
S(B):={ec€ E(G) : e0000O00O ByeBO stem}

O00. BO type O (#F(B),#R(B)) D0O0O0O. GOOOOOOOoOooDOOO
000 disjointness 00 00O .

00 25.G0000000 B={By,B,,...,B;} 0 GODOOO strongly dis-
joint OO, 0000D00O00O0OODODOO:

(1) k£1000,V(By)NV(B)#£0000.

(2) BOODOOO B, OO stems, 00000000000, {s1,8s,...,s;} O
G OO000 pairwise 3-disjoint 000 000000.

gogbooboooooboood.

OO0 26.GO00O0O0O0O0O0ODOODOO.



(1) G O type (i,§) O strongly disjoint 00 0000000000000 00
O, G O type (4,7) O strongly disjoint 0000000 B O

V(G) = F(B) U R(B), E(G) = S(B)
ooooooooboboooo.

(2) G O type (i,7) O strongly disjoint 0 000000000000 0OOO, G
O type (¢,7) O strongly disjoint 0000000 B O

V(@) = F(B) U R(B)
gooooooooooooao.

GO VvOOOODOOO. WwWcCcVvOoOoOoOwOooooooo, {e< E@G):
ecW}ODODOOOOOOOD GOO0O000O0OOOOOOOO0000.000 G
0OWOOOODOOO0OO0OO0O0O,Gy 000, 00000, type (4,5) O strongly
disioint 000 00000000000000000000O000On.

027000000 G000 G,0000000 By,B,,B;0000.

G 1 Bi: By: Bs:
2 6 2 4 5 2 5 6 2 1 45
3 5) 3 6 3 4 3 6
4

O0d,B,0 30 root 0O 20 flower OO0 G 00000, 60 root 00O
450 flower 000000000 O. OOOOO type (3,2) 000000000
O.00 S(By) ={{3,2},{6,4},{6,5}} 000. 000 By, B; 0 type 00 OODO
(3,2),(4,2)000. By O Bs0,{3,2} 0 {6,5} 0 G; 0000 3-disjoint 0 OO
00 strongly disjoint 000 0000000. 000 G, O type (4,2) O strongly
disjoint 000 00000000000. 00 W =4{2,3,4,5,6} 0000 (Gr)w
O type (3,2) 0000000 0OOOOOO. OO0, “Gy 0 type (3,2) 000
gooooooooooroooooo.

00 {3,4t € E(G;) D0ODO0ODO,G, 0000 {2,3} 0 {4,5},{4,6} 0000
OO00 2000. 00000 B, O strongly disjoint O00O. OO0O0OO0O B
0O GUODOODO strongly disjoint 00000, BO0000O0O0 root 0 GOODO
Oo0ooOoOooooooboooo.

O0,stem 0 {2,3} 0000000000,2,30000 rcot 00O00ODODO,
OO00OD0 reot 00O0O0O0OO0ODODOODOODOOOODOOO.



00, Zheng [9], Hh-Van Tuyl 4] 00 00000000. 000 ¢O0OO,

dg = max{#F(B) : BO G O strongly disjoint 0000000 },
cqg i =max{#E& : EC E(G) 0 G 0000 pairwise 3-disjoint}

goon.

00 2.8 (Ha-Van Tuyl [4], Zheng [9]). G D OODOOOOOOOO.
(1) GO forest 000, pdS/I(G) =de 0O OOO ([9]).
(2) OO0 regS/I(G) > c 0O0DDO0O ([4, Theorem 6.5]).

(3) G OOODODDOOO0 regS/I(G) = ¢¢ OODODODO ([4, Theorem 6.8], ]9,
Theorem 2.18]).

00 Katzman (6| 000 0000000000000 0O00O0O0O0O.
00 2.9 (Katzman [6, Lemma 2.2, Proposition 2.5]). G O V O0OOO0OOOO0O.

() vOOOOoO wo,G0O wOoooooooo000 Gy O type (i,5) O
strongly disjoint 000 000000000000000000O00O00O,

Biivi (S/I(GQ)) # 0.
(2) k>2:000 Bx(S/I(G))=0.

(3) k=2000, B;(S/I(G) 0,V 00000 WO, Gy O type (4,i) O
strongly disjoint 00000 000000000000000000000
ooo.

00 210. 00 2.8 (2) (Ha-Van Tuyl [4, Theorem 6.5])) DO O 2.9 (3) (D OO
(1); Katzman [6]) D0 O00. 0000 HaVan Tuyl 000000 hypergraph O
000000 00 28 (2)000000000O0O0O0O.

3 UUoouoodn

00000 B,(8/1(G)#£000000000000000. 0000000
oooo.

00 3.1.G0VOOOOOODODOO000OO0.VOOOOO wo,GO0 woo
00000000 Gw O type (i,5) O strongly disjoint 00000000000
000000000000, By, (S/I(G)#0000.

00, pdS/I(G)>d; 000.



00 32 0000, 8,4(S/1(¢)0,0000000000000V 00000
woooooooooooo.
00 31000 29 (1) (Katzman [6, Proposition 2.5)) 00000 0.

00 310000000,0000000000000000000. 000,
B (S/I(G)) = Bi,;(I(G) (i >1) 000000000000,

00 33.0 VOOOoooooooo,000«:>00000

Bii(1(G) = > Bi;(I(Gw)).

wcv
#W=j

Proof. 1(G) O squarefree monomial ideal 00000, 0000000 AQDOO
00 Stanley—Reisner 0000 I, 00000: I(G)=1,.000,000000
U0 Hochster DO DO OO,

Bii(1(Q)) = Bis1;(K[A]) = Z dimpg Hj—(i+1)—1(Aw; K)
i

000.Wcvooo,I(Gy) =1, 00000,#W = 000,00 Hochster
0ooooo

Bi;(1(Gw)) = Bir1;(K[Aw]) = dimg H;_(i41)-1(Aw; K)
god. dgoodogdooogdd. ]

Katzman 00O 2.9 (1) D000 Taylor resolution 0000 . 00O 3.1 0000
0000 Taylor resolution 0 00 0 O O Lyubeznik resolution O [0 00 O . Lyubeznik
resolution ([8]) O “L-admissible symbol” 000000000 ODO OO Taylor res-
olution 0 subcomplex 000, 00000000 (0000000 DO)00000O0O
0oodood. /0 KOooooooooooooooo,ooooooooooo
00 my,me,...,m, 000O. Taylor resolution 00 000 €455, =: [i1, 72, .., 1]
O L-admissible OO0 OO0, 000 ¢t < s 0000 ¢ <9 O00O00, myg O
lem(m;,, m4,,,,...,m;,)) 0000000000 . L-admissible symbol (00000
Lyubeznik resolution) 0, 00 0000000000000 0O00OO0O0OOOOO.

L-admissible symbol [iy,ia,...,4] 00000, {i1,i,...,55} C {j1,J2,---]s}
00 L-admissible symbol [j1,7j2,...,j¢] 000000000 OCO. OO0 L-
admissible symbol [i1, 9, ...,1,] 000

lem(mg,, ..., mi,...,m;,) # lem(m;,,...,m;,), k=1,2,...,s (3.1)

00000, [i,i,...,i,) 0000000000000000000000000
000000 (Barile [1, Remark 1] 00 0).
00,00 3100000



00 5:000.0033000,#V =i+500 GO type (4,5) O strongly dis-
joint 0000000 B={By,B,,...,B;} 0000000000 Biisi(S/I(G)) #
00O0O0O0O0O. Strongly disjoint 000000, 0000 By OO stem s, 00O
00000, S :={s,s,...,5,3 0 GOOODO pairwise 3-disjoint D 00000
00.8 =SB)\S, E=EG)\SB)OOD.GOOODOOD S8 0000
00000000,0000000 [(G)ODO0000O00ooooooooooo.
So O pairwise 3-disjoint 00000, S,So 00000 symbol o O L-admissible
O000.00,000 e={u,v}e€000,8,e,S 00000 symbolT 00O
0.V=FB)URMB)OOO, BO strongly disjoint 0 0000 {u,v}NF(B) # 0
OO00. 000 S O pairwise 3-disjoint 00000 w,0o OOOODOOOOO &
00000000000.«0000000000,ueV(B,)0OOO. 0000
e={u,v} 000000000 5 000000000000, w0 flower 000
B, Ostem 0000000 O0O0O0O0O0DODO. 00O 70 L-admissible JOO. O
00 o 0000000DOODODOODO. o000 31)ODODODODODOOODDODOO
O.dego=i+;00000 By (S/I(G)£0000. O

4 OJooooogod

gboogo,budgboobobo,ud sigbuogbooboboobda. gbo
Oo0,00000000,00000000000000. (CODDDODO,000
O00000000O0ooo.) 00 forest 0000, 00000000D000COO.
gobbooogoboood.

00 41. GO000000000O0DOO.

(1) GOO0000000,0031000000.0000, 8i.4,(5/1(G) #00
00000000000,V 00000 WO,Gw 0O type (4,§) O strongly
disjoint 000 00000000000000000000000000

00, pdS/I(G)=d; 000,

(2) GO forest 000, B,4,(5/1(G) 0000000000 WOOOOOO
0o.

GUO00000 vVvoobhoooobooooo. wweVioOO.«O GGOOO
O v O neighbourhood DO OO0, {u,v} € E(G)D0O0O00OO. N(v) O v 0O
neighbourhood D0 OO0 O0O00D0. ec E(G) 0000 G\eO,GOOO eOO
00o0000oo00ooOOooO0obO0oDbO0DbL. 0b0ob0o ¢GOo,00000 20000
gogoooboboooo,obbobbdood. ggobobobobuo,ogooo
goooon.



00 4.2 (Dirac [3]). VOOOOO GO0O0O00O0O0OODOOOOOOOOOO, G
0000000000000 000O000 »O00O00O0O0O0 Np)OODOOOO
ggbboobooobboboogaoboo.

000, monomial ideal 7 0000 B_yo(I) =1, S1,;(I) =0 (j £0) 000,
oDoooooooboo ¢ooog, giyle) 0 (4,5)=(-1,00000 1,000
D000 00000, Ha-Van Tuyl 4] 00000000, 00 41000000
0ooooo.

00 4.3 (HaVan Tuyl [4, Lemma 5.7, Theorem 5.8]). G 00 D0O0000, e =
{u,v} 0 Gy 000000000000 GOO0000. N(u) = {v,z1,..., 2}
|:| |:| |:| 3 G, = GV(G)\{'{L,’U,I’l

(1) G\e,G'DDDDDDDDDDD.
(2)i>0000,
7 t /
Bu(I(G)) = By (I(G\ &) + ( )ﬂi_l_z,j_g_lu(c; N @

l
1=0

goodd.
00 44. 00 430000, 00000
E(G) ={€¢ € E(G) : distg(e,€') > 3}

goo.
00 4100000000 (41)000o0o0o0ooOo0O:

i—1
t
Bi1i+(1(G)) = Bicrirg (I(G\ €)) + > (z) Bima—i,ii—2-1+;(1(G")) (4.2)
=0
00, G\e G' O strongly disjoint 00000000000, 0000000
oQ.
00 45.G00000000.00 43000000000.

(1) BO G\eO strongly disjoint 0000000000. 0000 BO GO
0000 strongly disjoint 00O 0. 00, dg > den DO OO0,

(2) B'0 G' O strongly disjoint 0000000000, w0 root 00 v, 2y,...,24
Oflower 000 GOOOOD BOOOO, BU{BYO G O strongly disjoint
O000000000.00,dg>de+(t+1) 00000,



Proof. (1) B={B1,Bs,...,B;} O G\ e (e ={u,v}) O strongly disjoint O 0O O
O0000000.wv 000000 RB)UFB)OODOODODOOO,BO GOO
000 strongly disjoint 000000000000, O0,«w0 o000000 By
000000 (D000 w,v 0000 By O flower 000)O0 BO GOOODO
strongly disjoint 000000000000, D0000 u € V(By), v € V(By)
ogoooo.
(Case 1): w,o 0O OO root 0000000, Gy DOO0OO0O0O0O000OO0
00,0000 ByO flower D000 uw O neighbourhood DO O. 00O, By OO
00 stemd B, 0000 stem 00000 G\eOOOO 200000. 000
BO G\eOODOO strongly disjoint 000000O.
(Case 2): w0 By 0 root,v 0 By O flower 0000000, Gy 00000
gooboobood, wOd Bs O root O neighbourhood DO OOOOOO. OO0
Case lOO0OODODOOOODODOO.
(Case 3): v O B, O flower,v 0 B, 0 root 0O0O0O0O000. Gy 00000
O,«000 B0 stemO B, O0O0O0O stem 00 G\eOOOOOODO 200
god. ooooo, strongly disjoint 000000 By O stem 0w 00000
O00O00D0Ooo0O.0o0o,B0O GOOOODO strongly disjoint 00O 0O .
(Case 4): w,v 0000 flower 0000000 OO. D000 By O root O wl
neighbourhood D 0000, v 000 stem 0 v 000 stem OO0 G\eODODOO
O00200000. 000 BO GOOOO strongly disjoint O 00O .

(2) 00 4400,e0 B OOOO stem O 3-disjoint 000. 00O SO B
O strongly disjoint 000000 stem D0O0O0O0O000,Su{e} 0 BUu{B} O
strongly disjoint DO 0000 stem DO OOOO. O]

go,bd 4100000.

00 41000. (1) #E(G) 0000000000, Biuy(S/I(G)£0000 V
00000 WO Gw O type (i,§) O strongly disjoint 0 0000000000
000000000000000000. #E(G) =1000, Biu(S/I(G) O
(i,7)=(1,1) 00000000, f1sa(S/I(G) =1000. 0000 GO type
(,L))OOOODOOooOoOOoOooOoOOooooooooO,000000.

#(E(G))>200000. 00 33000,#V =i+j 00000 By (S/1(G)) #
0,1ie., Bic1,i;(I(G)) #0000 G O type (4,4) O strongly disjoint 00 00O
0000000o0ooooo0o0oooo. 00 43000000000, G = Gw,,
Wo=V\{v,u,z1,...,2,t 00000000000, #Wy=i+j—(t+2) 00
000 (42)00000000 !=t0000 00O0O0OOOOOOOO. 0000
0,(42)000000000000O:

Bic1i+;(I(G)) = Bic1is; (I(G\ €)) + Bima—t,ii—2-1)+5(I(G")). (4.3)



Bi-14+;(I(G)) # 000, Birir;(I(G\e)) #0000 Bimot—2-11;(I(G)) #0
gooooooooooon.

Bi—1i+;(I(G\e))£0000,00000000, G\eO type (i,7) O strongly
disjoint 0000000 BOOOOOOO. 0045 () 00,BOGOOOOO
strongly disjoint OO 00 OJ .

Biatiia-nsi(I(G)) £0000,00000000,G" O type (i—1—t,5—1)
O strongly disjoint 0 000000 B 0000000, v O root 00O, v, 2q,...,x;
Oflower 000 GOODOD BOOOD,O00 45(2) 00 B=BU{B}0 G
0 strongly disjoint 0000000000, 00,80 typeD (4,7) 000. OO
000 GO type (1,7) O strongly disjoint 0000 000000000O0O.

(2)GO forest 00000. 0000 3300 #V(G) = i+j 00 B4, (1(G)) #
0000, Bi14+;({(G)) =1000000. #£G) 000000000000,
#E(G)=10000000000. #E(G)>200000.()00000 (4.3)
O000O000D0000o0D0O0. GO forest 00 w0 v 0000 neighbourhood
O000.00000 G\eOODODODODOODOOODODOO i4+5—-100000.00
O Bio1is;(I(G\e)=000000. 000 (4.3) 00 Bioarostyss(1(G") £ 0
000. 00000000000 Biosrgerny(I(G)=1000,00 (4.3) 0
00 firess(I(G) =1000. .

0000,0000000000000 41 ()OoOoooooooooo.

04.6. 00000000 GsODOOO (60000,90000000000).0
oooooooobo. b deg,=3000.

Ggl 1

S/1(Gg) O Betti diagram O

A\ilo1 2 345
0|1
1 9 18 15 6 1

(i0 j00 Biiy(S/I(Gs) 000) 000 Buana(S/I(Gs)) #0000, 000
400 flowr 000 GOOO0OD0OO0OOO0. 00 pdS/I(Gs) > de 0000
0o,

O0000000,0000000000 41 (2)0000000000D00O0O.

10



04.7. 00000 GoODOODO.

Gg: 1

0000 S/I(Gy) O Betti diagram O

\ilo 1 2
0 |1
1 3 2

000. V(Gy)={1,2,3} 0 241 000000000000 V(Gy) 00000
00,0000000000000 By001(5/1(Gy))=20000000.

5 HUUubboobbodbotdbodbood

00 41000,00000000,00000000000000.0000
00,d; 000000000000000000000000000. 0000
O strongly disjoint 0000000000000, 00000000000000
0000000000 O0000.

GOO000000000,B={B,,B,,...,B;}0 ¢O0000000000.

00 5.1.GO0000000 B={By,By,...,B;} 0 GOOOO semi-strongly
disjoint 00, 00000000 00O0O0O0O:

(1) k£1000,V(B)NV(B) #0000
(2) R(B)000 200000 GOOOOOOOOOOO0.

O00 qOobOoboo0ob0 pooo,BpO0bOooobobooDbD By, B, OOODO
oooboooboog,b 270 BO0OOOOODO, B, 0000 stem O B;, O
000 stem OODOO0 2000. O0OD0O0O0O B O strongly disjoint O 0O O
semi-strongly disjoint 0 0 OO0 O0O000O.

o0oo0 GoOoo,

de == max{#F(B) : BO G O semi-strongly disjoint 0000000 }

O000.000 de<d,00000.
0000 de<d, 00000 cgOOOOOO.

11



0 5.2.00000 G,o00OD0OD0O. 000000 BO GypU0 semi-strongly disjoint
gogbooogoaon.

Gio:
101 9

—_
(=}
~J

2 10

000 dg,=7000. 000, B0 strongly disjoint 00 0. 00,6 0 root
000 BOODOODOOOO BOOOO, BO stem O {1,3} O 3-disjoint OO
00 {6,8},{6,10} 0O 0O, {7,9} O 3-disjoint 0 00O {6,2},{6,4} 0C0C. OO
O, B0 stem O {1,3},{7,9} 0000 3-disjoint 0 stem 000 O0O00. OO0
dg,, =600000000000,dg,, <dg, 000.

00 5.3.600000000,
pd S/1(G) = dg = d.

Proof. de > d, 0000,00 41 (1)000000000. #EG) 00000
O0000000000. #E(G)=100000000 deg=d,=1000.
#B(G)>20000000.00 43000000000. B={By,Bs,...,B;}
O #F(B) = d; 00O semi-strongly disjoint 0 G 0000000000, j=1
000 B O strongly disjoint 00000, 000000000, j>2000.
e={uvl ¢ SB)OOD,B0G\e0000000000,G\e0D0000
semi-strongly disjoint OO0 0. 000, 00000000000 45000

dg < dg\. = da\e < dg

oogo,b0o0o0o0.

O0 ee S(B)OD0OOOOODO. e E(B;) D0O0. 00, w0 By O root O
neighbourhood D0 O0000000O. 0000 B; O root 0 v O0O00O. By O
B0 uwO flower 00000000000, B;0 B; 00 flowerw 00000
00000000, B ={B),B,,...,B;1,B;} 000. 000 B'0 GO semi-
strongly disjoint 000000000, ed stem DO0O0O0O0O0O. O0OO,00
0000000 d, <ds O00. 00000 « 000 By, k# 7 0 root w O
oooo0o0ooo0oooooo. 0000 Gy Dbooooooooooon, By
Oroot 0« 00000000, OO0 v 0O wg, k+# j O neighbourhood OO O.
By,...,B;—1 00 u 0O neighbourhood 000000 flower D000 O0O0O0O0OO

12



000 {By,....B,,}0 B O000,B 0 G0 semi-strongly disjoint 0 0 0
00000,d,—(t+1)<#F(B)<d, 000.000000000 45 (2)0
ooooo,

de <dp + (t+1) =de + (t+1) < dg

goo. [l

U000, forest DOODOOOOO0ODOOODOOO semi-strongly disjoint [ 0 0 O
gogbbobugoobobooogoobogo.

0 54. 00000 G, 00000D00O00O0O0ODO BOOODO. BO semi-strongly
disjoint 0 OO0 O0OO0OO0OODODOOO.

G B: 1 3 5

1 2 3 4 5 6 7 I\/
9 4

40 root 00,3,50 flower 0000000 B(eB)OOO. {1,2} O 3-disjoint
0 BO stem O {4,51 00000, {6,7} O 3-disjoint 0 B O stem O {3,4} O
O000. 000 BO strongly disjoint 00 00O .

O00,B0 type (4,3) 00000000000, S/I(Gy1) O Betti diagram O

|0 1 2 3 4

SHSe—e ]

0 |1
1 6 5
2 6 9 3

00000,000 Biass(S/I(G))=0000.

00 55. 000000 ¢O0O000 pdS/I(G)>de (00 3.1),d,>de; 000
0.000,pdS/I(G)0 d,00000000000000000000000
000,000000000000.d,<pdS/I(G)0000000000,00
000000000000000000000.

00000 s30000000. GO vVvOoODoooooooooboo.vooo
00 CO GO vertexcover UOO0O0, 000 eec E(G)OD0O0O,enC#000
O0000. GO vertexcover COODOOO,CO0000O00O0O0O0ODOOOOO
O0. GO vertexcover 0 I(G) 00000000000 DOOODO:

I(G) = ﬂ (x; + i€C).

C: minimal vertex cover of G

[(G)000000000 height 00000 I(G) O big height 00 O, bight I(G)
0D00. 000, pdS/I(G) >bight(G) 00000, 00 5300000,00
oooo.

13



0 5s6.GUO0O0OO0OOOODOO,
bight I(G) = pd S/I(G).
00, I(G) O unmixed 0000 S/I(G) O Cohen-Macaulay 00O .
00 5.7.0 5.6 0000 Herzog-Hibi-Zheng [5, Theorem| 00 O00O0O000O.

0 5.6000. pdS/I(G) < bight [(G) D0ODO0D. 00 5300, #F(B) =
pd S/I(G) = d, 00 GO semi-strongly disjoint 0000000 B={By, By, ...,B;}
O0000. F(B) O G O minimal vertex cover 000 00000O000. F(B)
0 GO vertexcover 01000, 000000000000. F(B)O GO vertex
cover HUOUOOUOOO.

eNFB)=000 GOO e={u,0} 0000000. « 000 B, O root O
neighbourhood 0000, B, O w0 flower OO OOOODOO, #F(B') = d,+1
00 G 0O semi-strongly disjoint 0000000 B O0000. 0000000O0O.
000,000 woed¢ FB)URMB)ODODODODD. 0000 e000 stem 000 G
00000 B.OOOO,B":=BU{B.} O GO semi-strongly disjoint 0 00O
O00000.00000000 #FB")=d,+10000000000. [

oo
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