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Theovem 1.1 If h is & I)osiLw‘ve inLZ\oem H»eh Hvere
exwts A Conélanl CCn) su—an H)a[; “w: Lfraé‘lona\ auLDmDV)p)'nsm
(‘SMF of 2 Jeneral L/\/}ae Vaneb X of Mensran n

l’las aL }'nOSL cCtn)- V/D\ Cx.kx) clemen‘:@

Hovtm‘l?a'- |Gl < &4 3«1).
Xw-o: 3 smooun rroJ o) Cjen L)«)oe |G| < 422 Vol (Ks)-

Thewem 1.4. (DCC of volumes): Fix neZs.
D the sl o global quoberk  (X,2) whee X 15 a oy
VaneL/ of dmeniin n

01 The seb 3 vl (X Kxra) | (xA2eDY sibsres the Dec

Furum ) ulere are CDY))J.;ML» <S>z> &n<j M -S~{- iJ‘ [X:A)Gg.
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iy Vol (X Kx+2) 28 40
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Lﬁ B;mt.mly Bounded  Varrebies:

A b o pus D o5 sad b ke by biabonly  boondd
| bhee exile  (Z.B) 4 par with B redued, and a
> T where T of fioibe dype,
such Hal  for every  (XA)eD hore exsl: a clod pood
beT and o busbod map  J+Zi =2 X s bhdl
sup Bt ontanks e spparl of  Ex) + RAa

PmJe"LWG ynorlpkisrn Z

Lemma 23.2: };D: X —-» PN Je}ineJ L/ IDI.

dnc] assume s I:Wanna\ onko :Ls iméoe Z . Then
Vol CD) > c‘% Z. In Pavaw\an Vol CD) >

Prooj'- ‘Assume %D i3 & M‘D'F}'PW) Z 15 M)n—%ﬂnemlc Qf
c%orae s1. Fom the inclson /i* O pn ) ,g —— Ox(p).
we conclude Vol (DY > Vol (Opn@[z) = ez 2y



Ex:.m'a'e ( small volume ):

Deime YO =1 QHA Ypo = Y Crn +1 ) }.e[:

CX/A) = (Pn» _—:!:H""' %H;+ éHz*--'* '% HM|>
H’"""’ H"H é\regenerﬂ ky,oerp‘anes.
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We have Mot (X,2)eD |, Vol CXi KxrA)= ol

Theerem 1.8 ( Dejormabion mvanance of plon geners ):
7t X —=T projecive mophism of smooth vanebe:.
(X, A) 13 Canonical and sne over T.

(). Assime  (X.A) Wb and  edber Kus A o & by
m s mL(«j;ral, bern A% (X Qe (mCicxe +40)Y) 1

independeat o ke T

) Ko (X6 Kae b AL) 15 independen of 6T

Y Vol (Xt Kecr At) 15 indepeadent of feT



Theorom 19 (DCC of volumes on bir boumded )
Fix a seb L€ 0wl wheh sabspes the Doz
ek & be a seb of sne pairs which s brabonally bosndd.
so thab  for every  [XD)eR) , eefflar e L

Then bhe scb of Volimes  § vol (X, Kx+2) | (x,A)eD]

sabstres  the Dcc



Ldeas of bhe proof 014,
T&CK[@ T))rn (1.4) 038 similar {c\ea\s l;a AS
We wif 477 fo de a br bomded jarm}« which the same

Valu*mes LL@[} o‘tHJeafr on (14).

CX/A\ GD (X.A") which 1o L.‘m{mmlb Loum‘a]r
X Loumxe(‘ 5'Aml'7.
T (L9) invariance of P[un enere.

CX‘IAI) are l)ira[:voml Lo d S‘%Le VMG& CLZ,B)

éXIIA:),... J‘i; X; — Zl-
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G= Birl¥) » Y?-——eﬂ Y' ., G= Akl
Raplaoe Y with a G—e?m‘varlané resolubon Y
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Y — s X=Y/G, KxtA L‘d'
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lg| ¢ gl:‘ Vol (Y Kve)
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Po lgn La."y Biraernal:
x y)armal ProJeclﬁve, D Lg (Q' Caaner. 1,)/ e—X Veydwnwl
assume  we @an J'"’A 0< A ve C"E)D jov Jyme O<E<y.

whoe | (X.AY is| pob kb aL/ g | (XA a3 o [all 2
twlatej.

anJ {xﬁ is auy ICoj C&nOnrc;\ cen[;er- T})en, we Sa/ a;al
D (33 FoLenLia,& L:’r@[:sena‘.

Lemma 234: X pomal 9p 'vahe,:/ of dm n. D g on X
) D s Pojaemlr-zly birabions| == Brnsto1 Is birabion.

() Fpis  birabionl —  (enn) LD s J»L»WL(LI& biv
¢s) gp is  bisbonal = Fipranabd s b

T )DSJL‘:CUlar) k,d—&nu)D s LJ

T;’c/onm 3.2.5. (X.Aa) «ltE, (X, A +4-) e aund © 2

I'von-K”: a£/ P) V mn—Klé Cen[rev uulwcjn conlum x .

H amp[e wa« Vol CV: Hl,) > 2K5 | whm k= <\lm\/_

Tkwe exml)s) H"@A, >0, D€ €L, sp JnLaL

(X, At &lo a0 ) 15 ammd 2 and  non— kb :zb/
ané & hon— KH— C%l—zv H\;‘r Conéams X |')9§ Auw. < K.



Thesem 2360 (X.2) «lit par / where X hs dim &
\—l am[ale ) 79 > suoln H\a(; VD( CX) ’70 H ) > hn :
€20 WLL H)e Joufow.a lprojpev‘7;

Jxey V97 6ener9-[ ) ch eveyw 0<Ao~a AH sl CXA*AN)
is [«c a.l;- pl &M] V 1S & Immmz’ lc Ceni)c/f Caﬂlwnd > T}m-,
ZV/\J (VAHIV) > g% whee Kk 15 the <)fmero/on of V and A%y

.n\en mH iS Folml:uly Lintme w)lm' m= 2}’0 Cl '}') "

7= 2n /€.

Uea; Descenc‘g )’V}JUcL‘lDr\ on k.

Claim:  There exisks Ao ~ AH with L<N< 2%5( [+7)""‘*
U.HLL\ LX,A# Ao) lc, .R[ X n,on«KH AL/ aml

R Yl/Dn—K“T Len[)er \/-of <‘Wn € k conjrams x -



Pro,)evlws of Lv’ml‘om“/ boonded Jamsl:es:

Lemma 2420 22, Y ae cases of varche (o pain)

of dimenson 1.

) 6 bt bomdd, VT Y biabonal b Xe %
Then J 15 b boundod-

() VXeX%, thee exssls D Wel with #p  biabom! and
Vol (D) € V. then 26w L bounded.

B X s %Lw booded s V(1A €Y, Lhore exishs
(Rayex wilh  §: X bibonel map sl
A conbams FAx ad Ex() Then o s
1?5 Lfral?\‘om”/ Lolinded

) 26 s bir bomded  IX ] (x2)e 3L 5 L besnk)

) (X,A)eX. there exils & Wel D, wilh fp X-— P
birabiom| onbo ils imge sl Kx:lvnfker)
|m\al J G= Ex(#8) e + o A

Hwn G-H"" < Vz. where H U)e &I'np\e Jejmeé I?‘ b.
Then X s I:er.u[,mmxu/ [ad LounJeJ_
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Theoem 2.3: Fix n AcSso. The seb of by pa
(X8) sabsfyg the folloy bl

o) X s ])rgsec[w\\te of | dim | |

) (X.4A) 15 e,

(3) Coe{'fA > 3,
(4) ﬂwre BXJSLS e Z»a w/’H'L Vol(xszKx +4)\SA and

(3) }il()ﬂ— ml<x+ra) Is Lﬂ&éienzL

Is lg Lﬂral:ronol\}v l)eonJoJ-



Lemrm 3. .2: X harmal Pm)' of dim n.
M Lpf Carbrer  and }?f/q ts  birabonal. Seb H= 20aa)M
I\" D Is & sum Oj clmenct \Orlme c'TvmnsJ ‘Hw/\,

D-H"" <€ 2" wl(X, kx+D+H)
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Set Am= kx+DtmH, so H (D 0p (A =o
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«‘;e HD leA—n*Ah») <\‘D€S Y’o[r V.’Wl/h\l’l sh Comfanaan of b

\We })a\/e & CDmmuLzIﬂVe thmm.
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Theoem 2.3 Fix n AcSso. The seb of by pa
(X.A) salmj/?j bhe J'o”euna condsbions:

o) X s projecke of dm n,

)y (X.48) 15 e,

() GCooff A > S,

(4) Thee exishs me Zss with Vol (X, mlkx +AN<A an
(53)  Floxe mlicrra) s bavabons|

Is 18 Llralrmna\}« l)eonJoJ-

Fr°°J= §5= fkwr mlk<ta) is m/ovjo)hw X LZ.
Kxt m (kn=2) = [MI+E. M=/f‘H,

Vol ()< # m (kx4 )) € vol (tmry) (ke r )) < z"A\I
U’: yg&Am;,} Be |Lkxt (m Ckxra)) ]|,

o = m;x(i—/ ZCZ““)).
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