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EXis[ence oj Jrl:Ps in Jim h~4y CHacam— H"Kemu\),

LZ) JlsuePam?r:

(,X/Z-\) IZS P.;L-‘f' E Frrme <\’N\$Dv over X.
- Y —X ProJ birakional morrlmnn exéraeﬁx(\j E .

‘H’)eﬂ we n wwée ]‘(\(" ATS ‘B‘CKH’A)

We éejme H’N’- /gj? (]iswe})anyf o) (,X/A) ab E

ap (XA) = L= cocffp (DY)

CX/A) s xlb i) ag (X,4) 20 :)L°’ all £

(,X/ Q) s lC i& (« %3 (X.4Q) >, j'or all E-



Himma\ ICDI Jlxteranc/:
md (X, Aix)= min §og (X.A)] Cx(E) ==}

Exém‘)les: mid (A"io) = n
Xn bhas o An- sg» al <, DF-L’L)'l'*%h—i =3
Then mid (Xnix ) =1,

mid (Cn)"/) =72L, where Cn i H)e Come dver a raL corve
of ngee n

.MM CCe/'V)=o, w;veve Ce s u»e Cone aver an e“:)o[m

.

we will Use H’hs in/vavunt l;o >£037 5\»{)5
Lemma (Homl.omub): LeL

(X, A) —"— (X'.A*)

‘(’\W/ce’f

corve

l‘)c 2 OLL’D }OY Kx +A. Far wer/ E over X, we have

O.E (,X/A) < JE CX*/AJ)

Fur“weemove, ‘H’)e rhe?oa.'sL7 is sdied A Cx CEN & Ex (r),



chm:l:on: j: X =1 X [is]a] B clpldachion f

e complebe basform o each riedueble sobvanely o dim> )
5 well- defmed  and s imge hive the same dm o dm <n-d-t
h - conbrachion = Vgsulu 1o rphismm.

j— - CDnérach n = Li raL‘On 2\ wn{‘ucl)‘bn .

bi-d- brakonal £ and §7 are d- conbuickon

Lemma: Ar?r se,?oence cj J» Cbﬂthcl‘ielé X; —~-> X+
oj— PrOJ ecéve Yan e£m Ei r&[:)omlb/ A' sLa[n 159S ) U)Al A
jor 1»0 “lc/v are a“ b;’«d-J:araAoml

I‘\ ea: Inslea«) of lmxg al ff)() (4 =1), we consicer
the romc of the S o aclj creles of adim d madul %, et



Consactwes on minimzl lCaS &sqerznuesﬁ

Cor;jecbre ( Showaoy , 2009; ACc):  Lel n be a Fosxlnw mé(ejm
Le[; NCR lea 1ol 5.1.{15}7:5 bhe Jex:erxla chein cordibinn (D).

Then the set

—EMH (X, Aiz) } (X,A) n-dm Kk ,chﬂCABQ_A,’&'

There is an bbum\
JDY the mlgro:j— n -dmm.

Conjechire € Ambro, 28205, LSC): (X, A) | pair
xe X [)ea J—Jimcvmonvl rsm‘n T’mere ezml)s ng

Sa[xsj—»es H&e .;menég chain cordibon.

) {th[? J[Df ev,e?« J_A,.m }}Dml Jar j‘” which ;OU}/,
we have mid (X, Q:x) € mld CX.,A0 ;x)
The Opper bood 15 1.

Lemma:  (X,A) l("j’ pair- There exibs a Fuibe
kb X o X s bl ek X 5 condude oo
mid fondon 13 consbant o0 (X )a for each i and .

ke mid  sbrabhicalion v constrochle



Thcwem (S}WKWW: 204 ) ~ ACC n c’wn n + ISCwndmn

o Termma‘»aﬂ in <]Pm n

SKC(:G’D o ﬂu Pm:’

P18

(,X! pa \ "‘] =2 (X'A. n CX-; Asz) - —~2»

A

;= mid (X, A 7 Ex(ri)) 20

Shf 1: The minpvm a slaéilze:-

Thefe exsls azo, s Un@ oS- 8 jar ever/ i and o =au

fo mfm‘«50/7 m.;y is:

E Ex

AT

k/—\(\_J
(XllA;) Z‘[-f',] whm a{ by& Jefh\:la O'PICX\,A\)

70 ) € Oy 08y e
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Togmile meremcj seaueme? Ths wwk viokle ACC
o Slsexéi%e_s and @ = I)tﬂf mfnm[:e& m;:7 s

SluP &:  The maximal dimensionsl cenler, wherem the
mlé a; = s &ul\neé S‘a[ﬁ[r es. We call {L <l

S(«GP 3. On each (%, A:) there exishs] o clossd su[)\/arre}
WJ X for wh;ch “-e }ol/inwg JBUS‘

i) Eac‘t 4— Fbm(f x wlaﬁ l'nH CXHA‘J*—)'—‘OL LGJD s Lo W.',

2) each <]~‘>o.’nl: e Wi has mld (X Aiix) €ou , and

2) ach denenz <)- fomG re Wi }’m YhU CX{,A:I‘JL )=o

T’MS J’D”Dws fram s{mlhf—fcalﬁm Lemma + LSC.
S‘:er q: Wid—l is H,e Frof)el {:Tam:}orm ot W
SL&‘O 5: Wi —=-> WH—] SLLLxl«fée_v l)fr.:.l,—mm\

S":er 6: Tbe ,:Tawsf—ermalﬁen Wi == Wr+1 are



Yn=<,7‘mWn

Slzer 6: Tl')e {:ransf'efmal\leﬂ Wi == \V\/l+1 are
LiYalﬂonal Cm-<\) —Conlsracf:wm. FUfuBIMSrG;

aL [eos(: one c\- Pm‘n[s Is conl-n.clu) (,)L\eznever A=,
and  thoe exasls & yam(— £ in ExCr:i)  with
A\\m x=d and mid (XA ix)==x. IK— iyﬁ)mL&& rrmy

Lps with thes
I

les joll/ows jmm SLepi t Hom[mrql7.

evcmkvﬂ& is| bil CVH—J)‘LN&EDV)J 0o

Plnlosorﬁ] o) Uu, inm rm}v
CXL,AA\ ~’}‘~>(Xu/‘\z)—?f> Cx’a,l\z) =2 o o
Wi = Jocos where  the mid of (X, A:) s @mpulel
/
I Wi € Extr), bhon  mld (4, 450> mld (%4:),

‘ We wed ISC L fmve .l q Wi s evenéuzl} jfL'Y}zzJI

UT&“Ljifs are even{-wll7 JnsjssnF from V&-] .¥> mK  ncrezses.

* We Lse ACC o‘mA {;ke FreVious Anl- Lo(ge[vé\ Ml‘ﬂé‘clmu



Loé cammca.\ “lusko‘éa B

(X, ) kit Ess om X @B- Caubrey.

We Aehne lol: CCX,AH E)= sup %47’ (X,.A3 tE) s lc2|

i

Exmp‘es: It (A, 2H) é‘

l(’/[’ CA\z/ {Xs—)’z*: o}) =

N

He VOx® rov x2) € A LE (A H) = mn (1, 3241
-1

n

COn ) CCLHC ( AW Le[- .[X Ise a seL
Saeisb.z the Pcc. Leé n be a Foﬁlﬂve m';edaey\
-ﬂpen U\e seb

LX/A) ,C h—éxm/
He X Q- Carber

Loff(A), coeff(R) € 1A

LcT (Nin):= lCL ((x.a); H)

S&L\s}ws Hﬂe ascelnég cL).z,m condibim.



Bilk&l's anmael\ Lo Lelm;men:

CX /A) IS an Eﬂ'&lﬂte })arr Kx +2\ ve H 20.

CXLAA) _ﬂ.’_> (,XL, AL) -—ﬁi) CXg A')) i}_,

Hi= rin Hic ndwbisel,

For coch 1, we can defme A= leb (0% 4), H) 2o
Kxi + Ai~a Hi 25, Then.

K Ay F AH: ve (AN CkmrAs)

A J[l]D j‘D' ‘kki*’AJ S OLLF j:w Mo+ s #FAH

@O&SL‘H‘M: When does M > Nias 7



M = jLP% [aws'

Xi, A:)
Ai = lE(Xi.a) 5 H).
Ha
4= e (X5/Ai+>\\H:)

)'3 = )tidl

<= - —

[XFH.A/H;)

.

Remane: If  the fllppig lo: does pob conbein. the e
then  Jin =M.
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Heploce X with  X\Z.
ui{éx,A)l H) < lc[: (CX\Z)A[x\2>}HJx\g)_

L/'D Cén }nmaen onL] JL)WLQ& W é\‘rnes.
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Theoem (Birkarn 2003):

Assume ACC jof \,CUS n Avm n

+ ,
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Tr/ ko s&% the mosk = bocs - of epoere %AJW"“

‘Hle sequence muo[: LQVWY)ZZ*C O'lkaunJ ”«e mmL Y L%u &nJ
! (@)
H)e nvwl,» Si l/w Can 6L‘m«pe WLy fma‘lﬁly mzwy lﬂmm
8 U VA U / /

(N> AL f nil
ACC fa~ lcyx




In BCHM:

Kx+A is A&S% we L)zve a loé of sec bons
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