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5. Othe dossos 03 Goreneton graphs

6. v steuct nuw  Gorenstin qraphs
fromn the old ones

4. Smphuaﬂ M?m%:




Vo i,2,.,m); w24

A is a sinpliaal wnplox on V.
telA, Tco =T e A

Feoan: dm@ = (FI-4
dm(d) — maz{dim(F) [ Fea)
£ _ o idd

R = K(% .., %)

(G’ Q[“}T Xt = ﬂxt
LeT

.T_A = (xq; | T € A) —_ Hw Qfanﬁog— Raisner idﬂaﬂ 01 A

Kipa) = ‘R/IA: the S‘l‘dnﬂzg~?a('sne<r ring of A\

Probllem. Unders tanding afgzbmxc poperties of K[Al intems of A,

A is Cohen- Nacmdny ccmplya i Kia)is CM
(CM Jor short)

A is Goeastain comphe F K[ is Gorenstein

2. (ohen - Macfmlay / Gorenstain pm(edy



2. (ohsn- Macaulay / Gorenstain pmmﬂy
I cR - amnonial ideal with ab‘m?/l =d.

Minimal fre o lution:

0TFo «—F—Fa «— - T, <0

e lis M o nop =4

. Tis Gorenstéin & n-p=d and rank(F) =1
Ruisnc’s ariforion.

The fink: Fea, lka(F) =36 GuFcA 2 FrG=¢}

Thorem. A is M ﬂi(ﬂkA(F),-k)=0

( Ruicner) VFEFeA, i ¢ dintk,F).
Remark. The CM popardy of A dopende amly o ﬁehgo(ogg of 4]

(agmekic realizadion)
(Mankres - Stanlsy ). et §

fxamp!z.@ A be o h'iangufa:ﬁon ot :E?R, :
L2 T

MV



\ m! :flv;(

T *a
- K of C’W‘(f) = 2,
4, (Wlm ; K) = {O o thetwise

Ais (M o char(K) £ 2

ﬁax\ﬂn.ﬁ’s critarion.
The ctar st = {Feal ¢ e al
it sta) = A, tha A is a ane over v
> R(A, k) =0 Hi.
we(Y) = tve V | da(w £41}
we(d) = Al =iFea |F s ae))
T = (-o %o, %0 F$ae)  be Hhe £ vector of A
The Eube charadturisic of A:
%(h) = %‘w‘& (A)

| =-

A is Euler: din(F)
%(lky (F)) = (1) +FeA.



Thm. A is Gorengtain i+ Core(A) is CM &
Sulerian.

Exampliz. A isa iﬁav\gdaﬁcn of Ti);z, Then A is
@renstiin & chor(K) 4 2.

b. Edge ideals.
G = (V,E) a simpl grReh: Vo {12.. 8

IG) = (% | tileE)<®
l
the aolc}a ichel o G
A
2 = @) = (6x, LG %G1, Lls, %)

S =11,3}.
4 3

S < V: anindquadunt set of @ i#
Yryes = yi¢E

AG) = fhe ot of all independent sefs of &
_ The indipundnce womplox of G
I(G) = IA(G)-

Def. Gis CM (or Gorenstein) & so is T(G).



Def. Gis CM (or Gorenstein) & so is T(G).
Poblem. 1) Charactarize (M grphs @ interasof G.

2) Chasactuia Gornsten gaphs @ intams ot @
Ramarks: 1) I@  Gis M & gw) + 2.

2) 3G: Gis Gormstein & Char(K) #2

avef: CcCV isaow of @Gif enC £0 tecC
a wiimal over mees wet. inclicion

Note: aset ScV i?indﬂapmc[anf wfes V\S is a wer.

2
4 14,33, 14,4}, 12, 43 - wax. ind sdls

A 12,4}, 12,3, {4,33: min. covers
a CMN %roph.

I6) = [\ lieC) _ min inay deomp.

C - min oer
Thus, GisCM = |Cl = avst. ¥ min corere C oF &

. & - d.
4 We <oy is wall- covere

A [ Y Cm al



4‘ v

{4y, 12,33 . min. covers
> not wadl- wvaed = |not CM.

2 3

«(@) = max {IS( | s & anind cef of G}

Let S € V. Derote G\S‘hbcﬁ»egmph (V,E')
. V= V\S

.EI= {eeElQQVI}
ve V. Ngw = {uv i\, v e E} — Hhamighbors of v

Na) = wuNgw - the dosed naighbors of v

G\4A
—7 2 5

\G— \ Ng [\
) 4

Def. Gisin the class W, & Gis wall- COVQrec[ onc)



YveV: Q\visshll wdl- wwered & oG\v) = «(G)
Romark.  Gis Gorenetein = Gisin W,
4. Goreagtein rogas s girﬁ».

. 'Hcrzog—#ibi: it @ is bjariz | then G is Goranstain
& @is gust am «dge.

. Planoe %mphs:

Pinter onstuct a famx'ﬂa 0} plator graghs oF giri% 4 n N2 . Ge
.G(::K«g_, GL :CS
cfemzz, Lat xyue V(&) with dog 1) = degy) = 2
wd g.9e N@).
. Take nw 3 velios: a,b¢: Wwin:d=2b-C> X

Mish-thong =T gth(G) >4 & G is planar , then @ is

Gorenshm & @ = Gn fr m=u«(d)
it
Hoarg _T: C}iriﬁ(G) >4, then Gis Qrastan & Gisin W



Hoag _T: C}iriﬁ(G) >4, then Gis Guraastan & Gisin Wa

.?WO‘J’:
* GeW. = 4l is &lian.

x GEW, = AG) satifies Reisnars
crirterion

5. Oter classes of  GorensTain graphs
. Planar groghs: (T)
G (s Goeestin & G = Gn with m=fG)
o G is T following -

—

. Qo - fre grophs. T
Gis c,law-\fm ch;ln i+ & has no indued Subgfafh

Kus. é

T (T). Lot G be o daw-fre graph. Then G is Gorenstin

& G isone of ., K, and Cn with n>>.



C@c: A . 49

. Groudoat graphs
Asswmt % 23 ad S € 11, ., 1ve) ]}
The dradant graph  Gi(S)
iileG($) & mnidi-if, n-1i-it} es.
A. Nikeresht — N2 Obaudi: i< ﬂi‘;ﬁ v <4 ¥y
G < Cufll,..d) twrsome d <n,, then G is @ranclan

Qg) 6 is ane o ‘tK;., 'ta or TC,_,,(I,E) fd‘ ame [,(I({ﬂ)".

6. Conshuct naw Gorengtain groghs fom the old .onac
(onstuction: . G _ @ Gorenstain graph

te@: dyew 2



.Take 3 naw vatios: abe -

_ Join:rosb—>c—ox Ng (%)
x 0 to Wy vatex in Ng @)
= The obfuinad 3raph is Gorenstain.
(%

Tor QXOI'I\PQO b

o« C

\ Gorenstein 9(‘04)%

The eads



