MMP Leavnegy Sehm‘nav.

WCCK 00 :

. /o carvomca\ H\Veslfwus oj

é{ﬂ{’i - loluw canomCa[ s/s{ems

: Cemiolamn[s heav hon - l<|L CCHLers\




LOJ C&nomca' ‘”ucs'!olcls oj an{lrblicanomu‘ 5/5|em=‘.

X Fam b, -« ample
OS_I—_'N -m Nx L/ ~a - Kx
ch ( X5 f/m)
~ can Hlese Conveaﬁc 11,9 5erop
T‘\eorem 14 (BAB in Jimzmxong‘): LeL <J be a Fosn[wc
|hL86y. am\ E>o. Thm ute )DrOJecstc \/&VIE‘L&S X SUCL uyaL

(X,B) IS i—_‘_c (J—A—;menswnal \-foy some B%O ;am\

- (Kx 4‘8) is m} b2 L. , {Fano VArleLics w.’ux J)oum\«\ si
(j jorm jbz)unc)&) J&Whes g}
:form a ,)ounge“ Jam[/,
Thuvem 1.6 ( ‘cl Q" anli- yluucamnma\ yslcms):

(]Xr E as a[soVeA A7: ‘CKX+B). 7ﬂ)ere ems[s L=£C:‘,€)>e >
This

w B e (X.B,1AIR) 2 £ e
i M Jim c)

\ inf { ,c£ CX;B.D)] O‘SD“'R’A} LJ anée‘]
—”)m 1) €d

The 18 =4



LC‘L <'jJ 4 LC Y)&[‘\D‘a‘ ndm[Ders/ £20. T]’)Gn ) ‘H)ue 62“5{5 li“—‘ lf&lﬂle)‘

4 6&[057(3 Uw L]Lbuoung Assume(

(/XIB) Pro‘secgwe 5'16 cl:me hsion <l) _ = LomJeJ JL&WI;L\L\\

. A ey ample with A <r

- A-B’" s Pstv - cﬁec&vc , and

d M)o )R," CaJLm R”Jiwsm Uul(')\. A"N Ipse«)oé ejjeclwe. T")e.,

r-T})eoremn 17 (xlivmr comru[ag e Jed): )
J (X B) Fm)echue Kl = —~(Kx+B) nef £ %- >~
Assime Lk (X.B,1AIR) <1 Then, there exsk 0<D~g A
ok hl |t (X, B, JalR) = Jt(x.8.D). ]
rT‘lwcm 1.8, (lcf on 3/s‘em; with  bsonded Jgu.): A

L lECX.B, Mg ) 2 Lt (X, B, 1AIR) » ¢ J



/ao Canomcal '“llcs"ous OJ ah"l- rlur-'tanomul a/alems:

‘?ol:msalxm 3.1: Assume Theorem 1.9 n Alm <d.

afm) assume BAB in <|i‘mensmn éC\‘L. —n\en, ”)ere exizl)s Y= Vv(Ghe)

SaLisj]g ‘u'e d‘b Hoc.ufg . As.sume ‘H)AL:

* X @ ! J’&CLDIIS-\ €- lc F&/n'o V&Vﬂegv 05’ lemen:ian <\)
X })&s PrcavJ rank  one

weoathassumc
X bebps £ a
bouded” Faml, .
0 <€ L’D)R—Kx‘ &}

-n\p,n, ear)L COCH’ of L is Iess H)an Y7 e%v&l L’D V.

PV&O:’: SLCPl We assume ‘H).AL L 1)35& s“lgle comfanen[»
(X, Q) n- Comr)lernent o X.

B/ GH&LNG Lf(&l‘lonal\y) l‘nkX\ Jéj'ﬁnesa LEr ma‘o Z
Vol(-Kx) is Loxmclxj abeve.

5‘:&’) b B Proyouémn 44. JLro}h "Anfxflxmc.amryrca\“ b conchide thal
(X, 2) s 18 Lir&JﬂonaN/ bounded-
V-5 X
(V/.A), sur—vp.l\.-? Ex (2) U 7 Q.
H < .A 36! some H Ve7' élmrle.



Steps:  (XB) el 2 KntB nao
WL X 2 w—y
Nv+ By = $u 8™ (kx+B)
My e Qo= g™ (knrB). 2 mpont of L

hve
ma
V\?Zb‘“— Cv: BV ) 1S SUE— E—lc anA d_(T, \'2 Bv)sj_
ff AN
(V( QV) is SUL—IC an(\ U—CT)V, -Qv) <)

No(e Fhat 2y s A, which :‘m;obas e (TYiA)<y

Stepd: D & wnpmenk o5 Bs wheh ,Md&tw
Ny e v = Yo g* K
[yv+ ¥ B = By
I swfpees bo show  up Lo 5 bounded below
Ny +Dv= ~9n 2, hence clgHumfv)
s boded from below. . Ths ‘38” () 15 hoombd
from  below



Skcr 5. A-_= OCBV"‘CI—O().A, Z o. A=£H §
i Thm 12

(V.A) s -l whee €'=we

o (T,V.A) ¢ a(T/V.B)x + € o4 (l-x) =1

@ (T, V,A) (1)
RH ‘l\. is amr)le fm some f,
T M=
“BY ~R )‘(V we mo./ assvume QH" By ~IR 2H +ky amfk
AH-A = & (BH-Bv) + () (RH- A) ampla 1%

(RH)? < r
Slep 6: Led M= yugruT
Smee Q2 = —=NKx = uT,
Jg M= dgy (Pf1R) beded aboe
By the and shp. bhe cefpeeds o M ome bounded aboe
Assme M conlained in the spporl 1\
Henee  LH= M ample. | #*uT < P7M| by tg Lomm:
The weffrcienls of  the birahoml dransfom & T in WM v ou

—H)Crej‘ore) 'Hle }Qalr Cv, A+ 12;, M) Is )')DI & k'l }7&;',
J

has & ceff 74

=



LCMma d.a: Aswmc BAB in <Inm S_A;.L + Thm 13 b‘n(]/m\qcl

- Icé of anlrvy)luvw&nonfca\ 7slems in (}m <d

ij‘- (X Brslk) s g-le. We want b hoond s

&M’:Z fzgm 0.

o CT) X, B+sL) = e

\(—iﬁ X Lc a Livalmnal m«o!})}nrm Cxl’rach T
VY +By = PM Kx+8). L‘( = g" L.

}V‘T (Bx) s1-¢, }LT (Brtsly) = |-¢€!

Hence }LT (slv ) > e-¢ @ o :lr'

J
Noke —(Kx+B+sL) ~ g (-s)A- Ox =

- LR\r +By +s LTJ is ne)t £ Lg ) k[{ Tample Sver
Rma CGTI-MNP, Lo ént a MPS Y —sz

AmZ’ é&neraJ J‘Eer s gl e, of dim sd-1

\:’ J'lorvéonia( / Z : wmlponenls oj— ()-3) /_nc' Qe Lwnc)eA &‘JDVL

L’t P&yl;fcu'ar; LP/[' (1-3) l_‘t"( )< M{Wc
)uvT‘ ClA—s) Ly 2 igﬂfl)‘}—’a Lﬁ’

SMD



Now, we d’usl: YleeA IID a/na.'/ée w})al }),;Ppens uu}w/n ()th|=O
/C\(')‘—-l. Now,

—)\«/Y' VR L‘(‘ tByr = (I-5) L\(' + sl +By = (1-3) Lve

—V\ﬂ VR (1-3) L‘(’-éo

\(l is  g'- lc, Fobno, f(\(()=l
B/ PrDFos:'[mn 3.1, we conclude }LT‘ (1-s) Ler s LMJ&)

absye.
jram sy 5



Propout‘-an 3.4: “ Divisor meUL‘g lcdY holds
w})eneV@v ]c€ ( X, B, IAIR) < 1.

Froo}- 0 < L VYR A= - CNxHB)_ £= ]im {
HIG]AIR s H)al {,XIB+HI) is kb
(,X,B)r{:SLcs ‘LI;LJ s e yA 'ch Coeﬂ of H
chloz’S {70 Some DCC scL~
Xi[ — >( ex{:racis )o ca mc.zl \ace o DQB*LL:
ik a d> no F of )
T

/ | | [ o v )8 Y pair
Nx# B+ T s bl + (-4 )R ~go

Nx*—B’r‘LerL (-4 ) H s Lz Y

Rtm & "CMX;WTi'* B+ (1-+)H') - MMP
J
limi -
Xi[————> X'.“ Le such &  HMP.

(X‘,u ) Ti“ + B‘,u + ‘L’.L‘.“ + [l—{;) H\“) Is }5) CaNoONi?
i B), AcCC jm lek s

(X, T B ¢ =D HS) s e



Claim: This MMP  does hok LerminaLc with a MFs
injbni[w& may l:fmb.

E”_°.t: X“u _ Zi" a HFS - Hemﬁ—

N+ T+ + (1-4) H" amplc over Z)'
(k)(*." FOT eBY 4 AL L O-HOH" ~ glgr o
Mo+ T bR (-4 ) Hiv anbines over Z/"
decresse t < L' <4,

I
}\()\‘(“ + T'1“ +Biu r C"’ i;s“) H'l ~ R, 2" o

J

Vio laLcs A cC.

In Jcl'\e (yenara‘ Jrl)er/) we @&re WOIQ[B ACC j‘ov 150( },m



— (NX;“ TR R (-4 H") seml‘am}o[e.

X [3
/l P;" zo.
X;[ -—-=> Xi“ is "[KX;"“T;"r B,'+ Cl—'HH;() - hg‘

B/V hg Lemm.t s

(Mo + Tre B+ () HS )~ Pl 2o

i+ Bi + T+ G- H'+ P/ ~g 0. gy CF
CX)B+@/+P;) not  Klb-

(X, B+P) mb k-

3 %Pi) D~g A, )chéX,B/’D>$Jf-

Hence) lcjf CX,B D)=t I



Compkmen‘s hear Nnoh- Kll P|a.ces;

T heorem 1.9 Jp(p patoral numbers.  There i< ntd . p

Assvme

* (,XtB) ])rojcc):f\tc lc of A.mJ)
B MLg)oml; Cf’
semiample Corbicr on X Jejmg X —Z .
X of Fano 477’7& over Z)
M= (Kx+B) nef 2 by, and
* S a pon-kl )o]ace of (X#8) w/"LL Mls =o.

—ﬂwn ) 'H)ere emsla a h- Com/))emenL C‘X,ll) oj— [X.B) ovey Jlfs)

(}ov which lLL u‘(x ) ~ (n4+2) E\




