A SUR V A Y ON V ARIETIES WITH LAR GE FUND AMENT AL GR OUPS 9b;3 LP@2 Bg:eBg3X M}3X8&5f2J $3 $N >. O@ $N L\ E* $O , J� anos Koll� ar Cx \Shafarevic h Maps and Automorphic F orms" [Koll� ar] $K $D$$ $F , $I $N$h $& $J F05! $G 8&5f $5 $l ;O $a$? $N $+ , $I $N$h $& $J LdBj 0U <1 $, $" $k $N $+ , $= $7 $F :# $N $H $3$m $I $N$h $& $J $3 $H $, J, $+$C $F $$$k $N $+ , Ey!9 , %-!< %o !< %I $J $I $r =& $$ $J $,$i$= $N $[ $s$N0l C< $r ( <g $K ?t O@ $r @l Lg $H$9 $k J} $K ) >R 2p $9 $k $3 $H $K$"$k . #27n $N8& 5f =8 2q $N $H $- $K $O , >R 2p<T$N NO NLIT B- $K $h $j , A0CV$- Ey $K ;~ 4V $r$H$i $l \large � 1 ",\existence of automorphic forms" $H $$$C $? K\O@ $K $D$$ $F $O @bL@ $9$k $^ $G $K $O ;j $i$J $+ $C $? . $3 $N >.O@ $G $b , A0CV $- $, >/ !9 D9 $a $G$" $k $3$H $O H] $a $J $$ $, , $=$N JU$j $N @bL@ $r$- $A $s $H $7 $? $D$b$j $G $" $k . 5. =E $J 8r N.$N 5! 2q $r M? $( $F $/ $@ $5 $C $? 8& 5f Be I= <T$N Cf B< Gn >< ;a $K $3 $N >l $r <Z$j$F 46 <U $N 0U $r I= $7 $^$9 . [Koll� ar] $O Be?tB?MMBN $N J,N‘M}O@ $K $* $1 $k 4pK\72 $N Lr3d $N 8&5f $K NOE@ $r CV $$ $F$$ $k . $= $N >e , Be ?tB? MMBN $N 4pK\72 $K 4X$9 $k@- <A , J] 7?7A <0 $K $D$$$F$N 8EE5 M}O@ $+$i Hf3S E*:G 6a $N 7k 2L$^ $G , Ey$$$m$$ $m $H 2r @b $b IU $1 $F $^ $H$a$F $" $j , $5 $i$K$O 0lHL E* $J >. J?7?>C LGDj M} $K $D$$ $F$b5-=R $7 $F $$ $k $?$a , APM-M} 4v2? $K$J $8 $_$N >/ $J$$ =t;a $K$O >GE@ $, $\ $d $1$F $7 $^ $& $3 $H$G $" $m $& . M} O@ $H $7 $F ?7 $7 $$$N$O Chapter 3, 14, 15, 16, 17 $G , $$ $: $l $b$3 $N K\ $N 85 $H$J $C $? O@J8 [Koll� ar93b] $N 4vJ, $+ $N 0lHL2= $K$J $C $F$$ $k . Chapter 17 $O %" !<%Y %k B?MMBN $X$N 1~MQ $G , 4vJ,:Y $+ $J M=HwCN<1 $, MW5a$5 $l $k$?$a @bL@ $7 $J $$ ( $G $-$J $$ ). $h $C $F$3$3 $G $O A0 $N ;M$D $N >O $K >GE@ $r 9J$j , <! $N$h $& $J 9=@. $G >R2p $r $7 $F $$ $/ . x 1. Shafarevic h conjecture. [Koll� ar] $N F0 5!IU $1 ( $N F05! IU $1 ) $H $J $C $? Shafarevic h $K $h $kM=A[ 1.1 $H $=$N <~JU $K $D$$$F =R $Y $k . x 2. Albanese map, Shafarevic h map, large fundamen tal group. J,N‘M} O@ $K $* $1 $k %" %k %P %M!< %< <LA| $NLr3d , $=$N8&5f <j K! $r <jK\ $H $7 $F x 1 $r 9MN8 $K F~ $l $J $,$i Shafarevic h map $N%b %G %k$r 9M $( $k . $=$3 $+$i large � 1 Ey $N Dj5A $, $J $5 $l $k . x 3. Shafarevic h map. $=$N B8:_ $K $D$$$F =R $Y $k . x 4. Non-v anishing theorem. Large � 1 $r $b $D B? MM BN $N @- <A $r J, N‘ M} O@ $N N) >l $+$i 5- =R $9 $k . $3 $l$, [Koll� ar] $N <gMW ItJ, $G $" $k . <! $N x 5 $G ?( $l $k $, , x 4 $N 7k2L $O IaJW HoJ$ 6u4V >e $N automorphic form $N B8:_ $+ $i F3 $+ $l $k $b $N $G , $3 $l $, [Koll� ar] $N%? %$ %H %k$K$" $k \... Automorphic F orms" $N M3Mh $N 0l$D $G$" $k . x 5. Metho d of pro of and existence of automorphic forms. x 4 $N DjM} $N >ZL@ $K $D$$$F$= $N GX7J , J}K! $r =R $Y$k . Large � 1 $H $$ $& @-<A $, $I $& $N$h $& $K Mm $s$G $/$k $+$r 8+$k . x 6. Some problems. $* $^ $1 . 1999 G/ 2 7n 8 F| {10 F| , ?tM}8& C;4|6&F1 !V Comm unications in Arithmetic F undamen tal Groups !W . 1

2 0J2< FC $K CG $i$J$$ 8B $j , X $O 3j $i $+$J <M1F E* J#AG Be ?t B? MM BN , � 1 ( X ) $r$=$N ( 8EE5 E* ) 4p K\ 72 , � : f X � ! X $r $=$N IaJW HoJ$ 6u4V $H $9 $k . $" $^$j 8= $l $J $$ $, , b � 1 ( X ) $r Be?t E*4p K\ 72 : � 1 ( X ) $N pro�nite completion, <M � 1 ( X ) � ! b � 1 ( X ) $N 3K $K BP1~ $7 $? X $N HoJ$6u4V $r c X $H $7 , X $N Be?tE* IaJWHoJ$6u4V $H $h$V . c X $O Be?tB?MMBN $H$O 8B $i$J $$$3$H , f X 6 = c X $H $J $j $& $k $3$H$r Cm0U $7 $F $* $/ . [Koll� ar] $, %* %j %8 %J%k$G$O $J $$ L?BjEy $K $D$$$F$b , B?$/ $N 2U=j $G [Koll� ar] $N BP1~$9$k 2U =j $r ;29MJ88% $H $7 $F$" $2 $F $$ $k $3$H$r N;>5 $7 $F D:$- $?$$ . 1. Shaf arevich Conjecture 1A. What is a conjecture of Shafarevic h. <M1F E*J#AG Be?t B?MMBN X $N Ia JWHoJ$ 6u4V f X $, C n Fb$N C1 0L5e B n $N >l9g , Nc $( $P , J] 7? 7A<0 , P oincar � e 5i?t$N M}O@ , 2r @OE* $K$O %Y%k %0 %^ %s 3K$N M}O@ , Ey $, $" $k . X $, %" !<%Y %k B?MMBN $N >l9g , f X = C n $G , $3 $N$H$- $O %F !<%? 4X?t $N M} O@ $, $" $k . >e5-FsNc $K $*$$ $F $O , X $K $D$$ $F$N B?$/ $N @-<A ( ?tO@E* , 4v2?E* , 2r@OE* ) @-<A $O , f X >e $N 4X?tO@ $r DL $7 $F M}2r$9$k $3$H $,$G $-$k . $3$N$h $& $J $3 $H $, 0lHL $N X $K $D $$ $F$b@. N) $7 $F M_ $7 $$ $H K>$‘ $3 $H $O , $"$^ $j $K Cn $, $h$9 $. $k $3 $H$G$O$" $k $, , $= $s$J ;W$$ $r Shafarevic h $b 4vJ, $+ Jz $$$?$N $G $" $m $& $+ , ;a $N Cx=q \Basic Algebraic Geometry" [Shafarevic h74, IX.4.3] $K $*$$ $F <! $N$h $& $J M= A[ , Ld BjDs 5/ $r $7 $F $$ $k ( $H $$ $& $h$j $O , C1 $J $k 4uK> E* 4QB, $H $$ $C $? 46 $8 $G , \Shafarevic h conjecture" $J $I $H Bg !9 E* $K <h $j $@ $? $5 $l $F$O ;aK\?M $K$H $C $F $O :3 $+ ( $+$J $j $+ ) LBOG $J OC $G $" $m $& .) M=A[ 1.1. f X $O 4X ?t O@ E* $K NI$$ @- <A $r ;}$D$G $" $m $& . @5 3N $K =R$Y $k$H , f X $O @5 B’ FL $G $" $m $& . J#AG 2r @O 6u 4V $N @5B’ FL @- $O 4X?t O@ E* $J 40Hw @- $N>r7o $G$" $k . Dj5A $H 4pK\ E* $J @-<A $r 0J2< $K 4JC1 $K =R $Y $k . Dj5A 1.2. Y $r @55,J#AG2r@O6u4V $H $9$k . (1) Y $, @5B’ FL ( ) def G$0U $K M? $($i $l $? =8 @QE@ $r$b$?$J $$ E@Ns f y n g n 2 N $K BP $7 , Y >e $N @5B’4X?t f $G sup n 2 N j f ( y n ) j = + 1 $H$J $k$b $N $, B8:_$9$k . (2) Y $, @5B’ J, N% ( ) def 0[ $J$k #2E@ $N3FAH ( y ; y 0 ) $K BP $7 , Y >e $N@5 B’ 4X ?t f $G f ( y ) 6 = f ( y 0 ) $H$J $k $b$N $, B8:_$9$k . (3) Y $, %9 %? %$ %s 6u4V ( ) def Y $O @5B’FL $+ $D @5B’J,N% . DjM} 1.3. Y $r @55,J#AG2r@O6u4V $H $9$k . (1) Y $, %9%? %$ %s 6u 4V ( ) Y >e$N A4 $F$N 2r@O E* O" @\AX F $H , A4 $F $N q > 0 $K BP $7 $F H q ( Y ; F ) = 0 $H$J $k . $3 $l$O Cartan-Serre $K $h $k%9 %? %$ %s 6u4V $N4pK\Dj M} B $H 8F $P $l $k $b$N$G , $h $/CN $i $l $F $$ $k$h $& $K , 8e $K Serre $K $h $j%"%U %# %s Be?t B?MMBN$N AX$N %3%[ %b %m %8 !< $K $h $kFCD’IU $1$K FC<l2=$5 $l $F $$ $k .

3 (2) Y $, @5 B’ FL ( ) $" $k @5 5, %9%? %$ %s 6u 4V S $X $N %U%! %$ %P !< $, O" 7k $G $" $k$h $& $J A4 <M 8G M- @5 B’ <L A| f : Y � ! S $, B8 :_ $9 $k . $3$l $O AP @5 B’ F1 CM$r =| $$$F 0l 0U E* $K B8 :_ $7 Remmert reduction $H 8F $P $l $k . (3) C n Fb $NNN 0h D $K$D $$ $F $O , D $O @5 B’ FL ( ) D $O %9 %? %$ %s ( ) 6- 3& $N3F E@ p 2 @ D $K BP $7 $F , $=$3$r D6 $($F 2r@O@\B3 $G $-$J$$$h $& $J D >e $N @5B’4X?t $, B8:_$9$k . M= A[ 1.1 $, @5 $7 $1$l $P , DjM} 1.3(2) $h $j f X $O @5 5, %9 %? %$ %s 6u 4V ( %3%[ %b %m %8 !< E* $K$O %" %U %# %s $N $h $& $J $b$N ) >e$N <M 1FE* B? MMBN$N B2 $H $7 $F I=$5 $l , f X >e$N @5 B’4X ?t , M- M}7? 4X ?t $N 9=@. , $R $$$F $O X >e $N 4X?t $N 9=@. $K $*$$ $F BgJQ $J adv an tage $H $J $k . $7 $P $i $/ f X $, @5 B’ FL$H 2> Dj $7 $h $& . $9 $k$H f X $N Remmert reduction e f : f X � ! e S $, B8 :_ $9 $k . $3 $N $H $- 4p K\ 72 � 1 ( X ) $N f X $X $N :n MQ $O e S $X $N :n MQ$r 0z $- 5/$3 $7 , $=$l $K $h $k >& Sh( X ) := e S =� 1 ( X ) $, B8 :_ $7 , <M sh X : X � ! Sh( X ) $r F@ $k . <+ A3$J A4 <M � 1 ( X ) � ! H 1 ( X ; Z ) $, $" $k$N $G , $3 $N <M sh X $O %"%k %P %M !< %< <LA| $r J, 2r$9$k . 0J>e$^ $H $a $k $H , e S � ! Sh( X ) � ! Alb( X ) f X � ! X ? ? H H H H H H j e f sh X � alb X $3 $N sh X : X � ! Sh( X ) $, 8e $K =R $Y $k Shafarevic h map $N M}A[ $H $9 $k 7A $G $" $k . $7 $+ $7 , 8=;~E@ $G$O f X >e $N @5B’4X?t $r 8+$D $1 $kJ}K! $5 $( 0lHLE* $K$O CN $i $l $F $* $i$: , M=A[ 1.1 $=$N $b$N $r 2r $/ $3$H $O Fq $7 $$ . $=$3 $G Koll� ar ;a $O , J,N‘M}O@ $N N)>l $+$i , $=$N M=A[ $r >e $N $h $& $K%"%k%P%M!< %< <LA| $N @:L)2= $r M? $( $k$h $& $J , 4pK\72 $N @-<A $K 4X$9$kB?MM BN $N 9=B$O@ $H $7 $F 8&5f $7 ;O $a$? . $= $l $K =>$C $F , $3$3$G$O 2f !9 $b M=A[ 1.1 $X$N%" %W %m !<%A , $D $^$j f X >e $N @5B’4X?t $r 9=@.$9$k $3$H$J $I $O 0l@Z $7 $J $$ . $H $3 $m $G , M= A[ 1.1 ( $NLs H> J, ) $, >Z L@ $G $- $l $P , <! $N Nori $K $h $k M= A[ (cf. [Koll� ar, 18.21]) $, => $& ( Nc $( $P , Remmert reduction e f : f X � ! e S $K Cm0U$9 $l $P J, $+ $k ). $3 $N$3$H$+$i M= A[ 1.1 $N Fq $7 $5 $r , IaJWHoJ$ $K 0\ $i$J $/ $F$b , X >e $G 46 $8 $F $b $i $l $k $@ $m $& . M=A[ 1.4. Z 1 ; : : : ; Z k $r X $N @5 5, ItJ, B? MM BN $G , $= $N OB Z := S k i =1 Z i $O O" 7k $H $9 $k . 3F im [ � 1 ( Z i ) � ! � 1 ( X )] $, M-8B $J $i $P , im [ � 1 ( Z ) � ! � 1 ( X )] $b M-8B $G$" $k . 1B. What is kno wn ab out Shafarevic h’s conjecture. ( N. $l$H $7 $F $O , $3$3 $O Ht $P $7 $F x 2 $X ?J $s $@$[ $& $, NI $$ .) M=A[ 1.1 Ds=P Ev ;~ CN $i $l $F$$ $?$3$H$H $7 $F <! $, $" $k . (1) #1 <!85 $N >l9g . $3 $l $O $h $/CN $i $l $F $$ $k . (2) 4pK\ 72 $, %" !<%Y %k 72 $G $" $k >l 9g . $3 $N$H $- f X $O %"%k %P %M !< %< <LA| $+$i M6 F3$5 $l $? C q ; q = dim H 0 ( X ; 1 X ), $X $N 8G M- @5 B’ <L A| $r $b $A , $h $C $F@5 B’ FL $K $J$k . $5 $i $K %" %k %P %M !< %< <LA| $N %9 %? %$ %s J,2r $, Shafarevic h map $K $J $C $F$$ $k .

4 (3) f X $, C n ( n = dim X ) $N M-3&NN 0h $N >l9g . $3 $N$H $- f X $O %9 %? %$ %s , Sh( X ) = X . $3 $l $O Siegel $K $h $k DjM} $G , $3 $l $3 $= $, M= A[ 1.1 $N :, 5r $G $" $C $? . $3 $N $h $& $J X $O 8e $G =P $F $/$k \large fundamen tal group $r $b $D " B?MMBN $N 4pK\E* $J Nc $K$J $C $F$$ $k . (4) M=A[ 1.1 $O Be?t E* $J >l9g $K @5 $7 $1$l $P , %3 %s %Q %/ %H %1 !<%i!< B?MMBN $K BP $7 $F $b @5 $7 $$ $G$" $m $& $H ;W $o $l $F $$ $k . %1 !<%i!< @- $r 30$9 $H <! $N$h $& $K H?Nc : Hopf 6JLL Y $, $" $k . e Y = C 2 � f 0 g � ! Y := C 2 � f 0 g = � ; $3$3$G ( z 1 ; z 2 ) � ( � 1 z 1 ; � 2 z 2 ) ; � i 2 C ; j � i j > 1. M=A[ 1.1 $, Ds =P $5 $l$F Koll� ar ;a $, CmL\ $9$k $^ $G $O$"$^ $j8& 5f $5 $l $F$$ $J $+$C $? . <g $@$C $? $b$N $H $7 $F (5) [Gurjar87] #2 <!85 $G$=$N >.J?<!85 � ( X ) $, #1 0J2< $N >l9g . 6JLL ( <g $K BJ1_6JLL ) $N J, N‘M}O@ $K $h$j , M=A[ 1.1 $, @5 $7 $$ . $D $^$j , #2 <!85 $G $b KX $I J, $+ $C $F$$$J$$ . [Koll� ar93b] 0J9_ , B?$/ $N 4X78 $7 $? O@J8 $, =PHG $5 $l $? $, , M=A[ 1.1 $K <h $jAH $s$G $$ $k $b$N $G <g $J $b$N $H $7 $F $O (6) [Katzark o v97] � 1 ( X ) $, %Y%- Nm$N >l 9g . $3 $N >l 9g$b%"%k%P %M !< %< <LA|$N %9%? %$ %s J, 2r $, Shafara vic h map $K $J $C $F$$$k . %9 %? %$ %s J,2r $G F@ $i $l $?%U %! %$ %P!<6u4V $N :.9g %[%C %8 9=B$ $r D4 $Y $k $3$H$G >ZL@ $7 $F $$ $k . (7) $- $A $s$H$O =R $Y $i $l $J $$ $, D4OB<LA| $K $h $kJ}K! $, $" $k . Mok, Jost, Zuo, ... 2. Albanese Map, Shaf arevich Map, Lar ge Fund ament al Gr oup x 1A $N 8eH> $G =R $Y$? Koll� ar ;a $N CeA[ $r =g $K 8+ $F$$$3 $& . 2A. Ab elian Theory . Irregular v arieties $r 8& 5f$9$k 0l$D$N =EMW $J J}K! $H $7 $F %"%k%P %M !< %< <L A| $N 2r @O $, $" $k ([Ueno75] ;2>H ). :# q ( X ) = dim H 0 ( X ; 1 X ) = 2 � 1 rank Z H 1 ( X ; Z ) > 0 $H $9 $k . $^ $:$O %" %k%P %M!< %< <LA| $r <! $N$h $& $K %9 %? %$ %s J,2r$9$k : alb X : X � X � � � ! (2) A ( X ) � X � � � ! (1) Alb( X ) : ItJ,B?MMBN Z � X $K BP $7 , � X ( Z ) = a p oin t ( ) ] im [ H 1 ( Z ; Z ) � ! H 1 ( X ; Z )] < 1 : FC $K , alb X : generically �nite ( ) KX $I A4 $F $N @5 <! 85 $N It J, B? MM BN Z � X $K BP $7 , ] im [ H 1 ( Z ; Z ) � ! H 1 ( X ; Z )] = 1 . $9$k $H%" %k%P%M!< %< <LA| $r DL $7 $F B?MMBN $r D4 $Y$k $K $O , <! $N$h $& $K #2$D $K J, $1$F 9M $( $k $N $, 4pK\E* $G$" $k . (2A.1) %"%k%P %M !< %< <L A| $, generically �nite $J B?MMBN $N %/ %i %9 $r D4 $Y $k . $3 $l $O >e $N A ( X ) $O0l HL $KFC 0[ E@ $r $b $D $N $GE, Ev $J FC 0[ E@ 2r >C $N %" %k %P %M !< %<<L A| $N $b $D @- <A $rI= $o $7 $F$$$k . $3$N$h $& $J B? MM BN $N%/ %i %9 $K $D $$ $F $O , [Green-Lazarsfeld87] [Green-Lazarsfeld91] [Ein-Lazarsfeld97] $i$K $h $C $F 6= L# ?<$$ , =E MW $J 7k 2L $, F@ $i$l $F $$ $k . $3 $l $K $D$$$F$O x 6 $G $b >/ $7 ?( $l $k .

5 (2A.2) <!85 $K $D$$$F 5"G<E* $K , %U%! %$ %P !< 6u4V � X : X � ! A ( X ) $r D4 $Y $k . 2B. Non-Ab elian Theory . Ab elian theory 2A $N 8&5f $N N. $l$K CeL\ $7 $F , x 1A $N <M sh X : X � ! Sh( X ) $r%b %G %k$H $7 $F <!$N$h $& $J %"%k %P %M !< %< <L A|$N 4p K\ 72 HG $r 9M $( $k : 3F 3j $i$+ $J <M 1F E* Be ?t B? MM BN X $K BP $7 , $" $k@55,Be?tB?MMBN S $H O"7k %U %! %$ %P !< $r $b$D <M f : X � ! S $, B8:_ $7 $F , ItJ, B?MMBN Z � X $K BP $7 , f ( Z ) = a p oin t ( ) ] im [ � 1 ( Z ) � ! � 1 ( X )] < 1 $, @.N)$9 $k $H 2> Dj$9$k . <+ A3 $J A4<M � 1 ( X ) � ! H 1 ( X ; Z ) $, $" $k$N $G , >e $N$h $& $J <M $O%" %k%P %M!< %< <LA| $r J,2r$9$k . $9$k $H x 2A $N$h $& $K <! $N Fs $D $, 4pK\E* $H$J $k . (2B.1) >e $N <M f : X � ! S $, generically �nite ( $D$^$j birational) $G $" $k$h $& $J B? MM BN $N %/ %i %9 $r D4 $Y $k . (2B.2) <!85 $K $D$$$F 5"G<E* $K , %U%! %$ %P !< 6u4V f : X � ! S $r D4 $Y $k . 2C. Large fundamen tal group. (2B.1) $N $h $& $J B?MM BN $N %/ %i %9 $O Koll� ar (cf. [Koll� ar, 4.1{4.6]) $K $h$j 0J2<$N$h $& $K L? L> $5 $l $? . ( Cm0U : $=$NDj5A $K $O x 2B $N$h $& $J <M f : X � ! S $N B8:_ $O 2>Dj $7 $J $/ $F$h$$ .) Dj5A 2.1. (1) X $N4p K\ 72 � 1 ( X ) $, Bg $- $$ : large ( ) def $9 $Y $F $N @5 <! 85 It J, B? MM BN Z � X $K BP $7 , ] im [ � 1 ( Z ) � ! � 1 ( X )] = 1 $H$J $k . $3$3$G Z � ! Z $O @55,2= $H $9 $k . (2) X $N 4pK\ 72 � 1 ( X ) $, 0lHLE* $K Bg $-$$ : generically large ( ) def KX $I $9 $Y $F$N@5<!85 ItJ,B?MMBN Z � X $K BP $7 , ] im [ � 1 ( Z ) � ! � 1 ( X )] = 1 $H$J $k . $3 $3 $G \ KX $I $9 $Y $F $N Z � X " $H $O , X $K IU ?o $7 $F $" $k 9b !9 2D ;; 8D $N It J, B? MM BN D i 6 = X $, Dj $^$C $F , Z 6� S i D i $J $k $3 $H $r 0U L# $9 $k . 0J 2< $N Dj 5A - L? Bj 2.2 $K $* $$ $F $O , f X n � � 1 ( S i D i ) $N E@ $r Hs>o $K 0lHL $N E@ $H 8F $V $3$H $K $9 $k . Dj5A 2.1 $O 4pK\72 $N@-<A $K $D$$ $F$NDj5A $G$" $k . $= $l$O IaJWHo J$ 6u 4V $N $"$k4v 2?E* @- <A $H F1CM $G , $= $l $r Dj5A $H $9$k $3$H$b $G $- $k . Dj5A - L?Bj 2.2. (1) X $N 4p K\72 � 1 ( X ) $, Bg $-$$ ( ) def f X $N @5 <!85 %3 %s %Q %/ %H ItJ, B? MM BN $O B8:_ $7 $J $$ . (2) X $N 4p K\72 � 1 ( X ) $, 0l HLE* $K Bg$-$$ ( ) def f X $N Hs >o $K 0l HL$N E@ $r DL $k @5<! 85 %3 %s %Q %/ %H ItJ,B?MMBN $O B8:_ $7 $J $$ . 0J>e $N $3$H $, $i$O Be?tE*4pK\72 b � 1 ( X ) $K $D$$$F$b F1MM $K Dj5A $5 $l $k . Dj5A 2.3. (1) X $N Be ?t E* 4p K\ 72 b � 1 ( X ) $, Bg $- $$ ( ) def $9 $Y $F $N @5 <! 85 It J, B? MM BN Z � X $K BP $7 , ] im [ b � 1 ( Z ) � ! b � 1 ( X )] = 1 $H $J $k ( ) c X $N @5 <!85 %3 %s %Q %/ %H It J,B? MMBN $O B8 :_ $7 $J $$ . (2) X $N Be?tE* 4pK\ 72 b � 1 ( X ) $, 0lHL E* $K Bg $-$$ ( ) def KX $I $9 $Y $F$N @5<! 85It J, B? MMBN Z � X $K BP $7 , ] im [ b � 1 ( Z ) � ! b � 1 ( X )] = 1 $H$J $k ( ) c X $N Hs>o $K 0lHL $N E@ $r DL$k@5<! 85 %3 %s %Q %/ %H ItJ,B?MMBN $O B8:_ $7 $J $$ .

6 Cm0U 2.4 . 4v$D $+ $N 4JC1 $J ;v<B $r Ns5s$9$k . (1) Ball quotien t $d , %" !< %Y %k B?MM BN $O large � 1 $r $b$A , $=$NItJ, B? MM BN , $=$NJ,4t Ho J$ $J $I $b large � 1 $r $b $D . (2) Generically large � 1 $O 3j $i $+$J Be?tB?MM BN $NAPM-M}IT JQ $J @-<A $G$" $k . Generically large b � 1 $K $D$$ $F$b$= $& $G $" $k . (3) (Generically) large b � 1 = ) (Generically) large � 1 . <! $O M=A[ 1.1 $N =EMW $J FCJL $J >l9g $G $" $k . M=A[ 2.5. Large � 1 ( X ) ( ) f X $O %9 %? %$ %s B?MMBN . 3. Shaf arevich Map 8=;~E@ $G >ZL@$5 $l $F $$ $k Shafarevic h map $O 0J2< $N$h $& $J 7A $G $" $k . DjM} 3.1. [Koll� ar, 3.6] @5 5, 40 Hw B? MM BN Sh( X ), ;Y G[ E* M- M} <L A| sh X : X 99K Sh( X ), (Hausfor�) 3+=89g X 0 � X , S 0 � Sh( X ) $, B8:_ $7 $F , 0J2< $N >r7o (1){(4) $r K~ $? $9 . (1) X 0 � X n S i 2 N D i . $3$3$G D i $O D i 6 = X $J $k X $N$" $kItJ,B?MMBN . (2) @)8B sh X j X 0 : X 0 � ! S 0 $O A4<M@5B’ , 8GM- , %U%! %$ %P !< $O O"7k . (3) 3F s 2 S 0 $N%U%! %$ %P !< X s $K BP $7 , ] im [ � 1 ( X s ) � ! � 1 ( X )] < 1 $H$J $k . (4) >e $N (1){(3) $r K~ $? $9 3F h : X 99K S $K BP $7 , ;YG[ E*M- M}<L A| f : S 99K Sh( X ) $, B8:_ $7 $F , f � h = sh X $H$J $k . $3 $l $K $O , b � 1 ( X ) $K 4X$9 $k$b$N , @5 5,B? MM BN $K 4X$9 $k$b$N Ey , 4v$D $+ $N v ariations $, $" $k . [Campana94] $b [Koll� ar93a] [Koll� ar] $H $O FH N) $K %3%s %Q %/ %H %1 !<%i !< B? MM BN $K BP $7 $F K\<AE* $K F1 $8 7k2L $r F@ $F$$ $k . $3 $N Shafarevic h map $N %$ %a !< %8$H $7 $F$O , $^ $: IaJW HoJ$ f X $N%3 %s %Q %/ %H ItJ,B?MMBN $N B2 V = f V t g t 2 T $G , S t 2 T V t $, f X Fb $G dense, $+ $D dim V t $, :G Bg $J$b$N$r 9M $( $k . $=$N $h $& $J B2 $, B8:_ $7 , $= $l$+ $i F@ $i $l $k X $N %3 %s %Q %/ %H ItJ, B? MM BN $NB2 � ( V ) := f � ( V t ) g t 2 T $, >e5- $N B8:_Dj M} $N Shafarevic h map $K BP 1~ $7 $F $$ $k $3$H $O Hilb ert sc heme $N M}O@ $+$i => $& . >Z L@ $O >e$N D>46 E* $J @b L@ $N @5 Ev 2= $G $" $j , $= $l $r FI $‘I, MW $O$J $$$G $" $m $& . Koll� ar ;a K\ ?M $b 8@$C $F $$ $k $h $& $K , $= $N >Z L@ $O L# 5$$J $$ $b $N $G $" $k . $^ $? , 4| BT $5 $l $k K\ Ev$N Shafarevic h map ( x 1A, Kt $O x 2B) $N B8:_ $H $O $^ $@ $^ $@ E7 $H CO $[ $I $N :9 $, $" $j , >r7o (1) $K $* $$ $F f D i g i 2 N $r M-8B8D $N D 1 ; : : : ; D k $K$G $- $k $+ $I $& $+ $5 $($b 3N $+$a $k $N $O 0lHL $K Fq $7 $$ . M=A[ 1.1 $N 0l$D $N Fq $7 $5 $O , $=$N :9 f X n S t 2 T V t $N @-<A $G $" $k . <B:] Nori M=A[ 1.4 $O $3 $N :9 $K 4X$9$k$b $N $G$" $k . Cm0U 3.2 . (1) Generically large � 1 ( X ) $J$i $P , sh X = id X ; X � ! Sh( X ) = X $H$H $l $k . (2) sh X : X 99K Sh( X ) $O APM-M}F1CM $r =| $$ $F 0l0UE* $G $" $k . (3) M=A[ 1.1 $, @5 $7 $1 $l $P , sh X $O X A4BN $G @5B’ $G , Sh( X ) $O AP@5B’ F1CM $r =| $$ $F 0l0U E* $K B8:_$9$k .

7 4. Non-v anishing Theorem $5 $F , :# $^ $G$N OC $G $O large � 1 $H 8@ $C $F$bDj5A $, $" $k $@ $1$G B?MM BN $K $D$$ $F 2? $b?7 $7 $$ >pJs $r M? $($F$$$J$$ . <! $N Koll� ar $K $h $kDjM} 4.1 $K $h$j , large � 1 Ey $N Dj5A $, 0UL# $r$b$D $3$H$K$J $k . $=$N A0 $K 8@MU $r I|=, $r $9$k . K X $r X $N I8=‘0x;R ( I8=‘B+ ) $H $7 , 0x;R ( D>@~B+ ) L $K BP $7 K X + L $r ?oH<B+ $H 8F $V . J,N‘M}O@ $K $*$$ $F , K X + L $N @ZCG $N B8:_ , Bg0h@8@.@- , v ery ampleness Ey $N >r7o , @- <A $r D4$Y $k $3$H$O =EMW $G $" $k (cf. [KMM]). X >e$N 0x ;R L $, big $G $" $k $H $O , lim sup m ! + 1 dim H 0 ( X ; mL ) =m n > 0 ; n = dim X , $, @.N) $9 $k $3 $H $G$"$k . 0x;R $N bigness $O <! $N@-<A $H F1CM $G$" $k : %" %s %W %k 0x ;R A $K BP $7 , $" $k@5?t m $H , %(%U %’ %/ %F %# %t 0x;R D $, B8:_ $7 $F mL � A + D $H $J $k . DjM} 4.1. [Koll� ar, 14.5, 16.2] b � 1 ( X ) $O generically large $H $9$k . $3 $N $H$- X >e $N G$0U $N big 0x;R L $K BP $7 , H 0 ( X ; K X + L ) 6 = 0 $H$J $k . $3 $l$O (2B.1) $K 4X $9$k $b $N $G$" $k . $5 $i $K , (2B.2) $K 4X $7 , DjM} 4.1 $N$" $k0lHL2= $H $7 $F Koll� ar $O <! $N$h $& $J M=A[ $r $7 $? . M=A[ 4.2. [Koll� ar, 18.9] F $r Shafarevic h map sh X : X 99K Sh( X ) $N 0l HL%U%! %$ %P !< $H $9 $k . L $r X >e $N big 0x ;R$G H 0 ( F ; K F + L j F ) 6 = 0 $J $k $b $N $H $9 $k . $3 $N $H $- H 0 ( X ; K X + L ) 6 = 0 $G $" $m $& . $3 $l $i $K $D $$ $F $O [Eyssidieux99], [T ak a y ama99a] $K$h $j FH N) $K<! $N 7k 2L $, F@ $i $l $F $$ $k . DjM} 4.3. � 1 ( X ) $O generically large $H $9$k . $3 $N $H$- X >e $N G$0U $N big 0x;R L $K BP $7 , H 0 ( X ; K X + L ) 6 = 0 $H$J $k . DjM} 4.4. M= A[ 4 : 2 $O L $, %" %s %W %k ( $b $& >/ $7 <e $a $i $l $k $, , big $^ $G$O :#$N $H$3 $m <e $a $i$l $J $$ ) $J$i $P @5 $7 $$ . 1~MQ $H $7 $F , <! $N$h $& $J$3 $H $, J, $+ $k . DjM} 4.5. [Koll� ar, 16.3, 16.4] [T ak a y ama99b] X $r0l HL 7? , $D $^ $j K X $, big, $G generically large � 1 ( X ) $r $b $D $H $9 $k . $3 $N$H$- , (1) 3F m � 2 $K BP $7 $F , dim H 0 ( X ; mK X ) � 1 $H$J $k . (2) 3F m � 4 $K BP $7 $F , dim H 0 ( X ; mK X ) � 2 $H$J $k . (3) 3F m > 10 n ( n = dim X ) $K BP $7 $F , @~7A7O j mK X j $O APM-M}<LA| $r M? $( $k . [Mumford79] $N Nc : 2 <! 85 ball quotien t X $G K X %" %s %W %k , H 0 ( X ; K X ) = 0, $K $h$j Dj M} 4.5(1) $, :GNI $G$" $k $3$H $, J, $+ $k . $A$J $_ $K , J, N‘ M} O@$K $* $$ $F $O , <! $N $h $& $J $b $C $H 0l HL E*$J M- 8B @- $N M= A[ $, $" $k : $9 $Y $F $N 3j $i $+ $J 0l HL 7? <M 1F E* Be ?t B? MM BN X $K BP $7 , (i) $= $N <! 85 n $K $7 $+ 0M$i $J $$ @5 ?t m n $, B8 :_ $7 $F , 3F m > m n $K $D $$ $F j mK X j $O AP M- M} <L A|$r M?$( $k , (ii) I8 =‘ 4D R ( X ) := L 1 m =0 H 0 ( X ; mK X ) $O C >eM-8B@8@. $G$" $k .

8 5. Method of Pr oof and Existence of A utomorphic F orms DjM} 4.1, DjM} 4.3 $N 4pK\ E* $J >l9g (large b � 1 ( X ), $^ $? $O large � 1 ( X ), L : %" %s %W %k ) $K $D $$ $F , $=$N >ZL@ $N 35N, $r @bL@ $9$k . DjM} 4.1 $O DjM} 4.3 $N FCJL $J >l9g $K$J $C $F$$ $k $, , ( Be ?tE* ) 4pK\ 72 $NLr3d , HoJ$ 6u 4V $H$N4X78 , Ey $, 0lHL $N>l9g $h $j $bJ, $+ $j0W $$ $N $G DjM} 4.1 $K $D$$ $F$b @bL@ $r $9$k . $=$N A0 $K ?oH<B+ $N @ZCG $r 9=@.$9$kJ}K! $K $D$$$F =R $Y $k . $= $l$O $$ $+ $K $b J,N‘O@E*<jK! $G , x 4 $N 7k2L $K BP$9$k4pK\E* $J F;6q , GX7J $G $" $k . 5A. E�ectiv e base p oin t freeness of adjoin t bundles. X $r 3j $i$+ $J n <! 85 <M 1FE* Be ?tB? MM BN ( � 1 ( X ) ; b � 1 ( X ) Ey $K $D $$$F$O 2?$b 2> Dj $7 $J $$ ), L $r X >e $N %" %s %W %k 0x;R $H $9$k . $b $7 L $, E@ x 2 X $K $*$$ $F \ ?tCME* $K ==J,@5 " $G $" $k $J $i $P , s ( x ) 6 = 0 $J $k@ZCG s 2 H 0 ( X ; K X + L ) $, B8:_$9$k . (5A.1) $3$3 $G L $, E@ x 2 X $K $*$$ $F \ ?tCME* $K ==J,@5 " $G $" $k $H $O , 3F d; 1 � d � n , $K BP $7 $F , E,Ev $K Bg $- $J @5?t m d $, B8:_ $7 $F , E@ x $r DL$kA4 $F$N d <!85ItJ,B?MMBN Z $K BP $7 $F , 8rE@?t L d � Z 2 N $, L d � Z > m d $H$J $k $3 $H$r 8@ $& . 5$;} $A E* $K$O , L $, \ ==J, %" %s %W %k " $G $" $k $3 $H$N8rE@ ?t $K 4X$9 $k8@ $$ 49 $($G$" $k . $^ $? , 3F d <!85ItJ,B?MMBN Z $K BP $7 $F , dim H 0 ( Z ; O ( k L )) � L d � Z d ! k d as k � ! + 1 (5A.2) $r Cm0U $7 $F $* $/ . m d $, $I $N Dx EY $G \ Bg$-$$ " $H 8@ $& $+$O , :# $N$H$3 $m 3N Dj $O $7 $F $$$J $$ $, , F#ED M=A[ (cf. [Koll� ar, 14.3]) $O m d = n d $G \ Bg $- $$ " $3 $H $r <g D% $7 $F $$ $k . $= $N 5" 7k $H $7 $F j K X + ( n + 1) L j $O 8G DjE@ $r ;} $?$J$$$3$H $, F3 $+ $l $k ( $3 $l$O :G NI . <B:] X = P n , L = O (1) $r 9M $( $l $P $h $$ ). 8=:_ $N =j $O m d > � 1 2 n ( n + 1) � d $J$i $P \ Bg$-$$ " $H 8@ $( $k . $3 $l $O [Angehrn-Siu95] $K $h $k DjM} $G $" $k . [Helmk e99] $K $h $l $P , $b $& >/ $7 NI $$ I>2A $, $" $k$N $@ $, , Dj<02= $7 $K $/ $$ $3$H$H , $3$3$G$O m d $O n $H d $K $7 $+ 0M B8 $7 $J $$ ?t $G $" $l $P 4v $i Bg$- $/ $F $b 9= $o$J $$ $N$G , $3 $l 0J >e N) $A F~ $i $J $$$G $* $/ . [Koll� ar] $K $*$$ $F $O [Koll� ar93a] $N I>2A ( m d � n nd ) $r ;H$C $F$$ $k . $b $&>/ $7 8@ $& $H , 3F d , 1 � d � n , $K BP $7 $F , d <! 85$N It J, B? MM BN$N$" $k Ns x 2 X 1 � � � � � X d � � � � � X n = X $, B8:_ $7 $F , L d � X d > m d (1 � d � n ) $J$i $P , s ( x ) 6 = 0 $J $k s 2 H 0 ( X ; K X + L ) $N B8:_ $, 8@ $( $k . X n � 1 ; : : : ; X 1 $O >ZL@ $N ESCf $K =P $F $/$k $b $N $G , ;O $a $+$i $3 $l $H$O 8@ $($J $$ $, , $H$K$+ $/ $" $k M-8B8D $N ItJ,B?MMBN $H$N 8rE@?t L d � X d $N >pJs $+ $i H 0 ( X ; K X + L ) 6 = 0 $, F3 $+ $l $k . 0J >e$K $D $$ $F $O , $h $j 0l HL E* $J 2r @b$H $7 $F , Be ?t E*$K $O [Koll� ar97], $h $j 2r @O E*$K $O [Demailly96] $, $" $k .

9 5B. Large b � 1 ( X ) case. $^ $: b � 1 ( X ) $, L58B72 $G$" $k $3 $H$r ;H $& $H , M-8B<!IT J,4t HoJ$ p : Y � ! X $G , $=$N <!?t $, ==J,Bg $- $J$b$N , Nc $( $P deg p > m n (:= ( n ( n + 1) = 2) n ), $, B8:_$9$k . <! $N 4pK\E* $J 4X78 <0 $K Cm0U$9$k . (1) ( p � L ) n = (deg p ) L n . (2) � ( Y ; K Y + p � L ) = (deg p ) � ( X ; K X + L ). (2’) dim H 0 ( Y ; K Y + p � L ) = (deg p ) dim H 0 ( X ; K X + L ). $3 $3$G , � ( X ; K X + L ) = P n q =0 ( � 1) q dim H q ( X ; K X + L ) Ey $G , (2’) $O (2) $H >. J?>C LG DjM} : H q ( Y ; K Y + p � L ) = 0, H q ( X ; K X + L ) = 0 ( q > 0) $+ $i => $& . <! $K b � 1 ( X ) $, large $G $" $k$3$H $r ;H $& . $3 $N$3 $H$O , M? $($i$l $? M- 8B 8D$N It J, B? MM BN V 1 ; : : : ; V k � X $K BP $7 $F , M-8B<!IT J,4t Ho J$ p : Y � ! X $G , ( p � L ) d i � V 0 i > m d i $H$J $k $b $N $, B8 :_ $9 $k $3 $H $r0UL# $7 $F$$$k , $3$3 $G V 0 i $O p � 1 ( V i ) $NG$0U $N4{ Ls @. J, , d i = dim V i $G $" $k . $D$^ $jM? $( $i $l $? M-8B 8D $NItJ, B? MM BN $N ( p � L $K 4X $9 $k ) <!?t $r$bBg $-$/ $9$k $h $& $J HoJ$ p : Y � ! X $, B8:_$9$k . $3 $N$H $- Y ; p � L $K BP $7 x 5A: E�ectiv e base p oin t freeness $r E,1~$9 $k $3$H$K $h$j , H 0 ( Y ; K Y + p � L ) 6 = 0 $H$J $j , >e$N$h $& $K %j!<%^ %s - %m%C %[ , >.J? >CLGDjM}$h$j H 0 ( X ; K X + L ) 6 = 0 $H$J $k . 5C. Large � 1 ( X ) case. b � 1 ( X ) $K $D$$$F$N 5DO@ $G$O , A4 $F Be?tB?MMBN$N HOaF $G OC $, ?J $s $G $$$? $, , $3$3$G$O $= $& $O 9T $+ $J $$ . $3 $3$G$N 80 $O 2<5- $N JdBj 5.1 $H A tiy ah $N L 2 - ;X ?tDjM} 5.2 $G $" $k . JdBj 5.1 $N @-<A $O f X $N$" $k <o $N FL@- $H L)@\ $K 4X78 $7 $F $$ $k (cf. [Koll� ar, 18.18]). L $O %" %s %W %k $J $N $G , L ( $h$j @53N $K$O L $K BP1~ $7 $? @5B’D>@~B+ O X ( L )) $N%( %k %_!< %H 7WNL h $G $=$N 6JN(7A <0 p � 1 @ @ log h $, %1!< %i!<7A<0 ! $H$J $k $b $N $, B8:_ $9$k . $3 $l$K $h $j AH ( X ; ! ) $r%3 %s %Q %/ %H %1!<%i!< B?MMBN $H 8+Pv$9 . $3 $l $i$r IaJWHoJ$ $N >e $K ;}$A>e $2 $k . ( e L; e h ) � � � ! ( L; h ) ? ? ? y ? ? ? y � : ( f X ; e ! ) � � � ! ( X ; ! ) $3 $N$H $- 5$;}$A E* $K$O Serre >CLGDjM} (: O"@\AX F $H q > 0 $K BP $7 , k $, ==J,Bg $-$$$J $i H q ( X ; F L k ) = 0) $N N‘;w $K $h $j , <! $, J, $+ $k [T ak a y ama99a, x 4A]: JdBj 5.1. Y $r f X $N JD It J, 2r @O 6u 4V $G , 4{Ls , $+ $DHs %3 %s %Q %/ %H$G $"$k $b $N $H$9$k . ( Y $O X $N ItJ,B?MMBN $N HoJ$ $K BP1~ $7 $F $$ $k $H $O 8B $i$J $$ .) 3F k > 0 $K BP $7 $F I k := Image [ H 0 (2) ( f X ; e L k ) � ! H 0 ( Y ; e L k )] $H $* $/ . $3 $N$H$- , ==J,Bg $- $J A4 $F$N k $K BP $7 $F dim I k = + 1 $H$J $k . $3$3$G H 0 (2) ( f X ; e L k ) $O 7WNL e ! , e h k $K 4X$9$k e L k $N Fs>h 2D@QJ, $J @5B’@Z CG $N $J $9 6u4V $G $" $k . F1MM $K H q (2) ( f X ; K e X + e L ) $O 7WNL e ! ; e h $K 4X$9$k q -th L 2 -cohomology $r I= $o $9 .

10 $3 $l$K $h $j , 4X78<0 (5A.2) $r :,5r $H $7 $F , 7A<0E* $K 8rE@?t $, L58BBg $@$H ;W $( $k ( ;W $& ): e L d � Y = + 1 ; d = dim Y . $3 $N$H $- Dj 5A - L? Bj 2.2 \large � 1 ( X ) ( ) f X $N @5 <! 85 JD It J, 2r @O 6u 4V $O A4 $F Hs %3 %s %Q %/ %H " $K Cm 0U$9 $l $P , e L $O ?tCME* $K ==J,@5 $H ;W $& $3$H $, $G $-$F , x 5A: E�ectiv e base p oin t freeness $N$" $k0lHL2= $K $h $j , large � 1 ( X ) = ) H 0 (2) ( f X ; K e X + e L ) 6 = 0 $r F@$k . $3 $3$G A tiy ah $N L 2 - ;X ?t Dj M} ( $N FC JL $J >l 9g ) $r 0z MQ$9 $k [A tiy ah76] [Koll� ar, Chapter 6]. $3 $N DjM} 5.2(2) $K $h$j , Ca ow Y�4.3: H 0 ( X ; K X + L ) 6 = 0 $, F@ $i $l $k . DjM} 5.2. (1) � ( X ; K X + L ) = � (2) ( f X ; K e X + e L ) := P n q =0 ( � 1) q dim � 1 ( X ) H q (2) ( f X ; K e X + e L ). (2) H 0 ( X ; K X + L ) 6 = 0 ( ) H 0 (2) ( f X ; K e X + e L ) 6 = 0. $3 $3 $G \dim � 1 ( X ) " $O � 1 ( X ) $N :n MQ$r $b $D %R %k %Y %k%H 6u 4V H q (2) ( f X ; K e X + e L ) $N v on- Neumann <! 85$H 8F $P $l $k $b $N $G , � 1 ( X ) $, M- 8B 72$J $i$P dim � 1 ( X ) H q (2) ( f X ; K e X + e L ) = ( ] � 1 ( X )) � 1 dim H q ( f X ; K e X + e L ) $H $J $C $F $$ $k . $3 $l 0J>e >\ $7 $/ $O @b L@ $G $-$J $$ $, , $3 $N DjM} 5.2 (1) $O %* %$ %i!< I8?t � ( X ; K X + L ) $, M-8B<!ITJ,4tHoJ$ $G $=$N HoJ$ $N <!?tG\ $K$J $k $3$H$N L5 8B<!HoJ$ $X$N 0lHL 2= $G $" $k . Dj M} 5.2(2) $O DjM} 5.2(1) $H X >e $N >. J?>CLGDj M} , f X >e $N >.J?7? L 2 >CLGDjM} $K $h$j F@ $i $l $k . Cm0U 5.3 . Automorphic form $N B8:_ $H$N 4X78 $O <! $N$h $& $J$3$H $+$i ;G $( $k . (1) K X $O big, generically large � 1 ( X ) $H $9 $k$H , 0J >e$N 5D O@$N 4v J, $+ $N =$ @5 $K $h $j H 0 (2) ( f X ; mK e X ) 6 = 0 ( m � 2) $, F@ $i $l $k . (2) E $r X >e $N 0x;R ( D>@~B+ ) $H $9$k , Nc $( $P E = K X . Generically large � 1 ( X ), $+ $D , $" $k m > 0 $K BP $7 $F H 0 (2) ( f X ; e E m ) 6 = 0 $H 2>Dj$9 $k . $3 $N$H $- E $O big 0x ;R $H$J $k . $3 $l $O [Gromo v91] $K $h $k P oincar � e 5i?t $N M}O@ $+$i => $& (cf. [Koll� ar, Chapter 13]). 6. Some Pr oblems :G 8e $K [Koll� ar, Chapter 18] $+ $i 8D?M E* $K 6= L# $N$" $k Ld Bj , M= A[Ey $r =R $Y $k . 0J2< $K $* $$$F $O X $O 3j $i$+$J n <!85<M1FE*Be?tB?MMBN $H $9 $k . M=A[ 6.1. [Koll� ar, 18.8] K X $O %" %s %W %k , � 1 ( X ) $O large $H 2> Dj$9 $k . $3 $N$H $- IaJW Ho J$ f X $O Nm $G$J $$ Fs>h2D@QJ, $J @5B’ n 7A<0 $r$b$D . FC<l $J B?MM BN $K $D$$ $F $O , $3 $l$O 4{ $K CN $i $l $F$$$? [Gromo v91]. xx 4{5 $N DjM} $H$=$N>Z L@ $O , :,K\E* $K >.J?>CLGDj M} : %" %s %W %k $J L $K BP $7 H q ( X ; K X + L ) = 0 ( q > 0) $K 0M $C $F $$ $k . <B:] , DjM} 4.5 $h $j m � 2 $J$i H 0 (2) ( f X ; mK e X ) 6 = 0 $G $" $k . $7 $+ $7 , H 0 (2) ( f X ; K e X ), H q (2) ( f X ; K e X ) $K BP $7 $F$O J}K!O@E* $K 2? $+ ?7 $7 $$$b$N $, MW5a $5 $l $k . <! $NLd Bj $O , 7k2L $NH~ $7 $5 $, $= $& ;W $o $;$k , :# $N $H $3$mH? Nc $,$J$$ , 0J30 $K $O$" $^ $j:, 5r $O $J $$$h $& $G$" $k . (Shafarevic h M=A[ 1.1 $b$=$N $h $& $J$b$N $@ $, .) LdBj 6.2. [Koll� ar, 18.11] K X $O%" %s %W %k , � 1 ( X ) $O large $H 2>Dj $9$k . $3$N $H$- j 3 K X j $O APM-M}<LA| $r M? $( $k . FC $K 0J2< $N 3F>l9g (1){(3) $K $I $& $+ .

11 (1) X $O ball quotien t $G $" $k . (2) X $O $" $k %" !<%Y %k B?MMBN $N ItJ,B?MMBN $K$J $C $F$$ $k . (3) X $O n <!85 %" !<%Y %k B?MMBN $N J,4tHoJ$ $K$J $C $F$$ $k . M=A[ 6.3. [Koll� ar, 18.13] X $, %"!< %Y %k B?MM BN $K AP M- M} F1 CM $G$"$k $? $a $NI, MW == J, >r 7o $O , H 1 ( X ; C ) � = C 2 n $+ $D H 0 ( X ; 2 K X ) � = C $G $" $k . $3 $l $K $D $$ $F $O [Chen-Hacon99] $, $" $k . [Green-Lazarsfeld87] [Green-Lazarsfeld91] [Ein-Lazarsfeld97] $N 7k2L , [Koll� ar, Chapter 17] $N 5DO@ $, K\<AE* $G$" $k . References [Angehrn-Siu95] Angehrn U.-Siu Y. -T. E�e ctive fr e eness and p oint sep ar ation for adjoint bund les , In v en t. math. 122 (1995) 291{308. [A tiy ah76] A tiy ah M., El liptic op er ators, discr ete gr oups and von Neumann algebr as , Ast � erisque 32-33 (1976) 43{72. [Campana94] Campana F., R emar ques sur le r ev ^ etement universel des vari � et � es k� ahl � eriennes c omp actes , Bull. So c. math. F rance 122 (1994) 255{284. [Chen-Hacon99] Chen J. A.-Hacon C. D., Char acterization of A b elian varieties , math.A G/9903184. [Demailly96] Demailly J.-P ., L 2 vanishing the or em for p ositive line bund les and adjunction the ory , T ran- scenden tal Metho ds in Algebraic Geometry , Lecture Notes in Math., v ol. 1646, Springer-V erlag, New Y ork, 1996, pp. 1{97. [Ein-Lazarsfeld97] Ein L.-Lazarsfeld R., Singularities of theta divisors and the bir ational ge ometry of irr e gular varieties , Jour. Amer. Math. So c. 10 (1997) 243{258. [Eyssidieux99] Eyssidieux P ., Syst � emes lin � eair es adjoints L 2 , Ann. Inst. F ourier 49 (1999) 141{176. [Green-Lazarsfeld87] Green M.-Lazarsfeld R., Deformation the ory, generic vanishing the or ems and some c onje ctur es of Enriques, Catanese and Be auvil le , In v en t. math. 90 (1987) 389{407. [Green-Lazarsfeld91] Green M.-Lazarsfeld R., Higher obstructions to deforming c ohomolo gy gr oups of line bund les , Jour. Amer. Math. So c. 4 (1991) 87{103. [Gromo v91] Gromo v M., K� ahler hyp erb olicity and L 2 -Ho dge the ory , J. Di�. Geom. 33 (1991) 263{292. [Gurjar87] Gurjar R. V., Covering of algebr aic varieties , Algebraic Geometry (Sendai 1985), Adv anced Studies in Pure Math. 10 (1987), North-Holland, 179{184. [Helmk e99] Helmk e S., On glob al gener ation of adjoint line ar systems , Math. Ann. 313 (1999) 635{652. [Katzark o v97] Katzark o v L., Nilp otent gr oups and universal c overings of smo oth pr oje ctive varieties , J. Di�. Geom. 45 (1997) 336{348. [KMM] Ka w amata Y., Matsuda K.- Matsuki K., Intr o duction to the Minimal Mo del Pr oblem , Algebraic Geometry , Sendai, 1985, Adv anced Studies in Pure Math., v ol. 10 North-Holland, Amsterdam, 1987, pp. 283{360. [Koll� ar93a] Koll� ar J., E�e ctive b ase p oint fr e eness , Math. Ann. 296 (1993) 595{605. [Koll� ar93b] Koll� ar J., Shafar evich maps and plurigener a of algebr aic varieties , In v en t. math. 113 (1993) 177{215. [Koll� ar] Koll� ar J., Shafar evich Maps and A utomorphic F orms , Princeton Univ ersit y Press, 1995. [Koll� ar97] Koll� ar J., Singularities of Pairs , Alg. Geom. San ta Cruz 1995, Koll� ar, Lazarsfeld, Morrison eds., Pro c. Symp. Pure Math. 62 P art 1 (1997), Amer. Math. Sci., pp. 221{287.

12 [Mumford79] Mumford D., A n algebr aic surfac e with K ample, ( K 2 ) = 9 , p g = q = 0, Amer. J. Math. 101 (1979) 233{244. [Shafarevic h74] Shafarevic h I. R., Basic A lgebr aic Ge ometry , Grundlehren der Math. 213 (1974), Springer-V erlag, Heidelb erg. [T ak a y ama99a] T ak a y ama S., Nonvanishing the or ems on an algebr aic variety with lar ge fundamental gr oup , J. Alg. Geom. 8 (1999) 181{195. [T ak a y ama99b] T ak a y ama S., On e�e ctive very bigness over varieties with lar ge fundamental gr oups , preprin t, 1999. [Ueno75] Ueno K., Classi�c ation the ory of algebr aic varieties and c omp act c omplex sp ac es , Lecture Notes in Math. 439 , Springer, 1975. Shigeharu T AKA Y AMA Departmen t of Mathematics Graduate Sc ho ol of Science Osak a Univ ersit y T o y onak a, Osak a, 560-0043 JAP AN. e-mail address: taka@math.sci.osaka-u.ac.jp