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Difficulty : O
① Construct the morphism f : X -Y

= Lon X
② Show f is projective
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Main result : (Hacon - Xe26) b-11 , 1) form

Thm(BPF)n : (X ,
B +B) cptn-dim gett kohler pair

such that. x = kx + B + Bx nef
· B+ By is (modified) big

=> X is semtample : 7 Moishezon contr

f: X -> Y Si.
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[BCHM10] + strongly Q-factorial
Thm (MMP)n : (X , B +B) opt Kahler gett pair

=> We can run (kx+B+ By)- MMP with scaling of a

kahler form and it terminates with

(1) Mori fiber space , if Kx + B + By is not pse-eff

(2) good minimal model , if Kx+B +Bx is pse-eff
& B-Bx is big

proof : Cone thm [Hacon -Pann 24
,
Hacon- Li-Xix 26
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Finiteness of minimal models.



Consider non-ph//c g-pairs :
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Thm (Contr)n : (X
,
B+B) Cpt Kalergpair, n-dim

· BeBx Ifiediig
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· x = kx + B+ By nef defined by J(X , B +B)
X multiplier ideal

· IwiSemi-ample", W : = NRL(X , B +B)
--

=> X is "semi-ample"
Y analytic spaces

proper Moishezon f : X-> Y

· f(c) = pt- iff X . C = 0

· fxOx = Dy Y
Y4



Idea of the proofs :abig
big

Thm(MMP)n-+ Thm(BPF)n-1 =) Thm /BPF)n , non-big

< = kx+ B+Bx not big
x = ky| +B+ Bx

I resolution kx not pse-effX->X
-

proj kx|+ Bjo + Bx +Na
20425]x-trivial MMP/2
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Thm(Contr)n-1 => Thm /Contr)n
, big
a = X+ 1

X x = kx + B+ Bx big x. c= 0

SUC =>CEE
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E inf- in
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Thm (BPF(n = Thm (MMPIn

Thm(MMP(n + Thm/Contr(n-1 => Thm (Contr) n , not
bug

x =(x1 + B+ Px
I alt modification
X -> (X

.
B + p)xno

+ kA/k

x = kx+ B+ Bx:x-Mu
,

not bug
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