F ourier-Muk ai JQ49 8~0f LP =R IMCf ??;V 5- 1998 G/ 12 7n 9 F| F ourier-Muk ai JQ 49 ( 0J 2< FM JQ49$H =q$/ ) $H $$ $&$N $O !" F ourier JQ49$N 3HD%$G$9!# F ourier JQ49 $H$$ $& $N $O IaDL !" 4X?t $rE83+ $7 $F$d $k$b$N $G $9 $, !" $3 $l$r AX $G$d $k$H$$ $& $N $, FM JQ49 $G $9!# F ourier JQ49 $N3HD% $H$$ $&OC $O$$$m$$$m$"$j$^$9 !# 0lHV 4JC1 $J$b$N $G$9 $H !" Nc $( $P <!$N$h$& $J$b $N $,$"$j$^$9!# G $r M-8B %"!<%Y %k72 $H $7 $^$9!# $3$N $H$- !" G $N APBP $H$$$& $N $O G � = Hom( G; C � ) $G M? $($i$l $^$9!’ G : M-8B %"!<%Y%k 72 G � = Hom( G; C � ) : ;XI872 $= $&$9$k $H !" >!<j $J4X?t f : G ! C (1) $K BP $7 $F !" ^ f : G � ! C � 7! P g 2 G f ( g ) � ( g ) (2) $, Dj5A$5 $l $^$9!# $3$N$h $& $K BP1~ $E$1$F$d$j $^$9 $H G >e$N4X?t $H G � >e$N4X?t $H$N 4V $K Map( G; C ) isometry ! Map( G � ; C ) f ! ^ f (3) $N4X78 $, @.$jN)$A$^$9!# $3 $3$+$i $$$m$$ $m$JOC$r B3 $1$F $$ $/ $3$H $,$G $-$^$9!# $3 $l$+$i $d $k FM JQ49$N >l9g $K $h$j 6a$$ Nc$H $7 $F$O !" <!$N$h $& $J$b$N $,$" $j$^$9!# $^ $: !" V : M-8B<!85 ( <B ) %Y %/ %H %k 6u4V (4) 1

$r;}$C$F$-$F !" V � : APBP%Y%/ %H%k 6u4V (5) $r9M $( $^$9!# $= $l$G !" <+A3 $J Fb@Q $r ( ; ) : V � V � ! R (6) $G I= $7 $^$9!# $5$F !" V >e$N4X?t f $K BP $7 $F !" $=$N F ourier JQ49 ^ f $O !" ^ f ( � ) = Z V dv f ( v ) e 2 � i ( v ;� ) (7) $G Dj5A$5 $l $^$9!# $3 $l$, !" V >e$N#2 >h2D@QJ,4X ?tA4BN$N$J$9%R%k%Y%k %H 6u4V L 2 ( V ) $H V � >e$N#2 >h2D@QJ,4X?tA4BN$N$J$9%R %k%Y%k %H 6u4V L 2 ( V � ) $H $N 4V$NEyD9JQ49 ( isometry ) $r M?$($^$9!’ L 2 ( V ) $ L 2 ( V � ) isometry f $ ^ f (8) $3 $&$$ $& $N $O 7k 6I !" 0lHL$N4X?t$rFC <l4X?t$G E83+ $7 $F !V %b%8%e%i %$ !W >e$N4X?t$r :n$k$H$$ $& $3$H $r9T$C$F$$ $^$9!# >e $N Nc $G$O !" $3$N FC <l4X?t$H$$ $& $N$O ;XI8$G $7 $?$, !" B> $K $b%i %W %i%7%"%s $N 8G M-4X?t $G E83+$9$k$H $+ !" $$$m$$$m$J>l9g $, $"$j $^$9!# $G !" $3 $&$$ $& $N$r$3$3 $^$G$O B?MMBN>e$N 4X?t$K BP $7 $F$d $C$F$$$?$s$G $9 $, !" :#EY $O B?MMBN >e$N AX $K BP $7 $F$d$l $P $I $& $J$k $+$H$$ $& $3$H$r9M $( $^$9!# $=$N$?$a$K $^ $: !" 4pK\C18l $N@bL@ $r $7 $^$9!# � %+%F %4 %j!< ( category ) ?t3XE* $K$O ( ob ject morphism (9) $N%Z%"$N$3$H$G$9!# Nc $H $7 $F$O !" ob ject morphism (i) =89g $=$N 4V$N<LA| (ii) B?MMBN $=$N 4V$N<M (iii) 72 $=$N 4V$N=‘F17? (iv) %Y %/ %H %k 6u4V $=$N 4V$N@~7?<LA| $H$$ $& $b $N $,$"$j$^$9 !# (iii) $^ $G $/$k $H !" X $H Y $, $H$b $K2D49 $H$$$& 2>Dj $N2< $G !" N> ob ject 2

$N 4V$N<M$N A4BN H om ( X ; Y ) $, 729=B$$r ;}$A !" (iv) $^$G $/$k$H !" X $H Y $H $$ $& ob ject $N 4V $N<M$NA4BN H om ( X ; Y ) $, %Y %/ %H%k 6u4V$N9=B$ $r;}$A$^$9!# $= $l$+$i !" :#F| $NOC $G 4X78$9$k %+%F %4 %j!< $O ob ject morphism (v) Be?tE* ( J#AG ) B?MMBN X >e$N ( O"@\ ) AX $=$N 4V$N=‘F17? $G $9!# $3 $l$K$O >/ $7 8MOG $& $+$b $7$l $^$; $s$, !" 62 $l $kDx$N$3$H$O$"$j$^$; $s !# � AX ( sheaf ) Bg;(GD $K$$ $C $F AX ’ X >e$NBe?tE* ( @5B’ ) %Y %/ %H%k B+ (10) $G $9 ( X $, Be?tB?MMBN $N$H$- $O !V Be?tE* !W !" J#AGB?MM BN $N$H$- $O !V @5B’ !W $, BP1~ $7 $^$9 ) !# $3 $& ;W$C $FBgBNOC $, DL $8 $^$9 $, !" ;~!9 OC $, DL $8 $J$$$3$H$b;v<B $G$9!# $= $N $H$- $K 2? $KCm0U$9 $l $P $$$$ $+$H8@ $$$^ $9 $H !" X $NJDItJ, B? MMBN Y >e $N %Y%/ %H%k B+ $r ( Jd=8 9g X � Y $G$ONm $K $J$k $h $& $K ) 3H $2 $?$b$N$b AX $@$H$$ $& $3$H $G $9!# AX $H$$ $& $N $O B?MMBN$N3FE@$K%Y %/ %H %k 6u4V $, @8 $( $?$b$N$G $9!# $3$N%Y %/ %H %k 6u4V$N <!85 $, 3F E@ $G A4$FF1 $8 $J$i $P !" K\Ev $K%Y %/ %H%k B+$G$9!# $? $@ 3FE@ $G<!85 $,%8%c %s %W $9$k $3$H $,$"$j$^$9!# Nc $( $P !" K‘E7 O0AX $, $= $& $G$9!# K‘ E7O0AX $H $$ $& $N $O X $N#1 E@ x 2 X $K M-8B<!85%Y%/ %H%k 6u4V$r@8$d $7 $?$b$N$G $9!# 4X?t$N F ourier JQ49$rAX$N F ourier JQ49 (FM JQ49 ) $K 3HD%$9$k$?$a$K $I $& $9 $l $P $$$$$+$G$9 $, !" 7kO@ $+$i @h $K 8@$$$^$9$H<!$NCV$-49 $($r $9$k$3$H $K$J$j $^$9!’ 4X?t$N F ourier JQ49 AX$N F ourier JQ49 (FM JQ49 ) <B%Y%/ %H%k 6u4V V J#AG %H !<%i %9 X V $N APBP6u4V ^ V X $N APBP %H !<%i %9 ^ X 4X?t f O"@\AX F 3K4X?t e 2 � i ( v ;� ) on V � ^ V P oincar � e D>@~B+ P on X � ^ X 4X?t$N@QJ, AX$N %3%[%b%m %8 !< 72 $= $l$G !" $^ $: J#AG %H !<%i %9 X $G $9 $, !" $= $l$O <!$N$h $& $K Dj5A$5 $l $^$9!# X = C g = � (11) � ’ Z 2 g : 3J;R 3

%H !<%i%9 $, $"$l $P !" $=$NAPBP %H !<%i%9$b$"$j$^$9!’ ^ X = � C g ; � = � � (12) $? $@ $7 !" � � $O � $N APBP3J;R $G !" � � = n � 2 � C g ; � j Im < �; > 2 Z ; 8 2 � o (13) $G M? $($i $l $k$b$N $G$9!# $3$NAPBP %H !<%i %9 $O X >e$N0LAjE* $K<+L@$J@5B’D>@~B+ $N%b %8%e%i %$ 6u4V $H$J$C $F$$$^$9!# $3 $l$r MQ$$$FAX $r E83+ $7 $^$9!# 0LAjE* $K<+L@$J$N $G !" 4pK\72 � 1 $NI=8=$r8+ $l $P $$$$$H$$ $& $3$H $G $9!# $3$N >l9g$N � 1 $O !" � : C g ! C R @~7? ; C @~7? (14) e 2 � i� : C g ! C � C H?@5B’<LA| (15) � � : � ! C � $O e 2 � i� $N � $X$N @)8B (16) $G M}2r$5 $l $^$9!# � � $G$M $8 $k $H !" P � = C � � C = � � � (17) $H $7 $F !" X >e$ND>@~B+ $, F@ $i $l $^$9!# $3 $l $r JB$Y$F X � ^ X >e$ND>@~B+ $K $7 $? $b$N$r Poincar � e D> @~B+$H$$$$$^$9!# $3 $l$K $h $C$F !" ^ X � � ! Pic 0 X � 7! [ P � ] (18) $H$$ $&F17? $, @.$jN)$A$^$9!# $3 $l$O J#AG9=B$$b4^$a$FF17? $G$9!# $$$h$$$h K\Bj $K F~$j$^$9!# F : X >e$NAX H 0 ( X ; F ) : Bg0h@ZCGA4BN$N$J$9%Y %/ %H %k 6u4V H i ( X ; F ) : AX78?t %3%[%b%m%8!< ( $3 $l $b M-8B<!85%Y%/ %H%k 6u4V ) $H $7 $^$9!# 7W;; $9$k $H$- $O � Cec h $G$d$l $P $$$$ $G$9!# Ld Bj $H $J$C $F$/$k $N $O 4X?t $rFC<l4X?t $GE83+ $7 $?$H$-$N=EJ#EY $G$9!# %Y%/ %H%k 6u4V H 0 ( X ; F P � ) $r !" F $r E83+ $7 $?$H$-$N P � 1 � $N 78?t $H9M $( $F ^ X >e$NAX S 0 F $r :n$j$^$9!’ S 0 F BgBN ’ a � H 0 ( F P � ) (19) $3 $l$O FM JQ49$N #0<!$NItJ, $G$9!# $3$3 $G Cm0U $G$9 $, !" H 0 ( X ; F P � ) $N <!85 $, � 2 ^ X $K $h$i$J $$$H$- >e$N BgBN ’ $O = $G !" $7 $+ $b S 0 F $O %Y %/ %H %k B+ $K$J $j$^ $9!# <!85 $, 0l Dj $G$J $$$H$-$O S 0 F $H 4

$$ $& $N $OI,$: $7 $b%Y %/ %H %k 6u4V H 0 ( F P � ) $, X $N>e $K JB $s$G$$$k$o $1$G$O$"$j$^$; $s !# $= $3 $, $9$C $-$j $H$$ $+$J$$E@ $G$9 $, !" :# $O#0 $@ $1 8+ $F$$$k $+$iLdBj $, @8 $8 $F$$$k$o $1 $G !" A4 $F $N i $K$D$$ $F8+$F$d $l $P @5 $7 $$ !" $= $& $$ $& $3$H $O 8@ $( $^$9!# >e $N (19) $H F1MM $K S i F BgBN ’ a � H i ( F P � ) (20) $H$*$- $^$9!# F $N FM JQ49$H$$ $& $N$O Bg;(GD$K$O ^ X >e$N AX$N=8$^$j � S i F $G $9!# $^ $? !" $I $l $+ 0l$D $N i = i 0 $r =|$$ $F S i F = 0 $N$H$- !" S i 0 F $r F $N FM JQ49 $H$$$$$^ $9 !# $3 $l$r ^ F $G I= $7 $^$9!# i 0 $r F $N ;X?t $H$$$$$^$9!# :G$b0lHLE* $JDj5A$O ^ F $r F37w ( derived category ) D ( ^ X ) $N ob ject $H $7 $F Dj 5A$9$k$b$N$G $9 $, !" $3$3$G$O 07$$ $^$; $s !# $? $@ !" $"$H$G JXMx$J$N$G$3$N 5- 9f$r;H $& $+$b $7 $l $^$; $s !# Nc $r 5s $2 $^ $7 $g $& !# � K‘E7O0AX k(0) : X $N 86E@ $K$@$1 C $r @8$d $7 $?$b$N $3$l$K $D$$$F FM JQ49 $r 9M $($^ $7 $g $& !# H 0 ( k (0) P � ) = C 8 � H i ( k (0) P � ) = 0 i = 1 ; 2 ; � � � (21) $G $9$+$i !" $3$N >l9g$N FM JQ49 $O ^ k (0) = ( D>@~B+ ) (22) ;X?t = 0 (23) $H $J $j$^$9!#$A$g$& $I !" Dirac $N %G %k %?4X ?t$N F ourier JQ49 $, Dj?t4X ?t 1 $G $" $k$3$H$K BP 1~ $7 $F$$ $^$9 !# 0l $D8@ $$K: $l $^ $7 $? $, !" FM JQ49$NDj5A $K$*$$$F !" ^ k (0) $, <+L@ $JD>@~B+ $K$J$k $h $& $K @55,2= $7 $F $"$j$^$9!# $= $NJ}K!$O$A$c $s$H$" $j$^$9!# � O X :#EY $O 5U $K <+L@ $J D>@~B+ O X $r$H $C$F$-$^$9!# $=$&$9$k $H !" H i ( O X P � ) = 8 > > > < > > > : C � � � � � C | {z } � g i � 8D � = 0 0 � 6 = 0 (24) $H$J$j$^$9!# $3 $l$G$A$g $C $H non-trivial $J 5$ $, $7 $^$9 !# $3 $l$r FM JQ49 $7 $?$d$D S i O X $O$H $K$+ $/%5%]!< %H$O #0$K $7 $+ $J $j$^$;$s !#3F i $K $D$$$F%3%[%b %m %8 !< H i ( O X ) $, =P$F Mh$^$9!# 5

S i O X $O A4 $F$N i $G =P $F$/$k$N $G$O$J $/ $F i = g $N$H$3$m $@$1 C $, =P$FMh$^$9 !# S g O X $K $D $$$F$O @5 $7 $/ C $, =P $F Mh$^$9 !# $H$$ $& $3$H$G$3$NJQ49$N FM JQ49$O !" ^ O X = k (0) (25) ;X?t = g (26) $H$J $j$^$9!# $3 $N#2$D$N Nc $r 8+$^$9 $H A[A| $, $D$- $^$9 $, !" k (0) FM JQ49 ! O X (27) $H$$ $&BP1~ $, @.$jN)$A$^$9!# $3$3$G !" <gDjM} $r =R$Y$^$9!’ DjM} F $r X >e$NAX $H $7 !" $=$N FM JQ49 ^ F $, ^ X >e$NAX $H $7 $F !" Dj$^$k $H$9 $k ( S i F = 0 ( i 6 = i 0 ) ; ^ F = S i 0 F ) !# $3$N$H$- !" ^ ^ F $b AX$H $7 $F Dj$^$k !# $^$? !" ;X?t $O g � i 0 $G ^ ^ F = ( � 1 X ) � F $, @.$jN)$D !# F37w$N8@MU $G =q $1 $P !" DjM} D ( X ) F ! F D ( ^ X ) (28) $K $*$$$F !" F 2 = ( � 1 X ) � [ g ] (29) $, @.$jN)$D ( [ g ] $O J#BN$N %7%U %H$r I=$9!# ) !# FC $K !" F $O triangulated category D ( X ) $H D ( ^ X ) $H$N 4V$N7wF1CM$rM?$($k !# $3$l$G !" IaDL $N F ourier JQ49$NAX %"%J%m %8!< $, =PMh$^ $7 $? !# IaDL $N F ourier JQ49 $G$$ $& $H$3$m$N isometry $, $3$3$G$$ $& $H$3$m$N7wF1CM $K BP1~ $7 $^$9!# 6

;29MJ88% [1] S.Muk ai, Ab elian V ariety and Spin R epr esentation , W arwic k Preprin t : 1998 ] 13 (http://www.math.nago y a-u.ac.jp/ ~ m uk ai/index.h tml $+$i <j $K F~$k ) 7