$/$j $3 $_ 72 $N J}K! $H $=$N M"AwJ}Dx<0 $X$N 1~MQ I 1 9q9- DpFs ( 5~Bg4p8& ) $/ $j $3$_72J}Dx<0 $r MQ $$ $?Hs@~7?J} Dx<0 $N A26a2r @O $NJ}K! $r JqMm @~ $N35G0$* $h $S ITJQB? MMBN $N35G0 $r MQ $$ $F J, $+ $j$d$9 $/Dj<02= $7 @bL@$9$k !# $=$N M"AwJ}Dx<0 $N F3=P $X$N 1~MQ $r =R $Y $k !# 1 $O $8 $a$K M-8B29EY$N>l$NM}O@ $K $*$$ $F$" $k<o$NAmOBK! $, I,MW $G$" $k $3$H $O 0JA0 $+$i $h $/CN $i $l $F $$ $k : W ein b erg[1] $O 1974 G/ $K M- 8B 29 EY $G $N >l$N M} O@ !J FTQFT) $K $* $1 $k Aj E>0\$N 8& 5f$N Cf $G !" FTQFT $G $O %k !< %W E83+ $H � h E83+ $, 0lCW $7 $J$$$3 $H $r Cm0U $7 !" @0 9gE* $J @]F0 O@ $NE83+ $N $? $a $K$" $kAmOB K! !J G. E* $J <+8J <A NL $r <+8JL5 F5 Ce $J J?6Q >l $H $7 $F A0 $b$C $F $/ $j $3 $s$G $*$/J} K! !K $r Ds0F $7 $F$$$? !# $= $N8e $N H/E8 $K $D$$$F $O [2] $r ;2>H !# $3$N $h $& $J AmOBK! $N I,MW@- $O F0E* $J 2aDx $G $b I,MW $G$" $k $3 $H $, !" 9b29 $G $N %0 %k %* %s $N%b !< %I $N 8:?jN( $N @~7A1~EzM}O@ $G$N J,@O $N $J $+$G Pisarski $*$h $S Braaten $i [3] $K $h $C $F L@ $i $+$K $5 $l $? !# $3 $l $b !" FTQFT $G$O%k !< %W E83+ $H � h E83+ $, 0lCW $7 $J$$$3 $H $K $h$k !# H‘ $i$O%U %! %$ %s %^ %s %@ %$ %" %0 %i %‘ $K 4p $E $$ $F @09g E* $J AmOB K! $r Dj<02= $7 $? $, !" $= $NJ}K! $N$h$j=i Ey E* $G $+ $DJ*M} E* $J0UL# $, 8+ $d$9 $$Dj<0 2= $, 1?F0 O@E* J} Dx <0 $K 4p $E $$ $F Blaizot $i$K $h$C $F Ds=P $5 $l$F $$$k [4] !# K\ <A E* $K AmOB K! $, I,MW $K$J $kLdBj $H $7 $F $O$=$N B> $K$?$H $( $P !" @V 30 H/;6 !J $" $k $$ $O !" %T%s %A FC0[@- !K $N $J $$ @09g E* $J 1? F0 O@E* J} Dx<0 !J Boltzmann J}Dx <0 ) $r F3 $/Ld Bj $, $" $k [5] !# ;w $? Nc $O 8E E5N. BN$N >l 9g $K $b $" $k [7, 8] !# $^ $? !" bac k- o w $K H< $& Aj4X 4X?t $N@V30H/;6 !J D9;~4V %F %$ %k !K $, =P $J$$$h $& $K $9$k $K $O 1?F03XE* NN0h $H N.BNNO 3XE*NN0h $r J,N%$9$k $3$H $, I,MW $G $" $k [8, 9] !# $9 $J$o $A !" $" $i$+ $8 $a CmL\$9$k ;~4V %9 %1!< %k$r FCDj $7 $F $* $+ $J$1 $l $P $J$i $J $$ !# NL;R >l $N >l9g !" FC $K !" 7O $K <ANL$N$J$$ >l $, B8:_$9 $k>l9g !" Nc $( $P !" %2 !< %8 M}O@ $N>l9g !" ?7 $? $J @V30H/;6 $r Hr $1 $k $?$a $K Blo c h-Nordiek !J B-N !K N. $N Am OB K! $, I,MW $H $5 $l $k [10] !# 6=L# ?<$$ $3$H$K B-N N.$N Am OB $, 0J 2< $G >R 2p$9 $k $/$j $3 $_ 72 K! [12] $r MQ$$ $F 4JJX $K C#@. $G$- $k $3 $H $, Bo y ano vsky $H de V ega $i [11] $K $h$C $F<( $5 $l $F$$$k !# $3$N $h $& $J FC0[ @- $N=hM} $O NW3&E@ 6a K5 $G%=%U %H %b!< %I $N B8:_ $9$k >l9g $J $I $K $b I,MW $K$J $k $H 9M $( $i $l $k !# $^ $? !" >e 5- $N %9 %1!< %k$N J,N% $N LdBj $O $/$j $3$_ 72 $N M}O@ $, M-8z $H$J $k $O$: $N LdBj $G$" $k !# $/ $j $3$_ 72 (R G) $N 35G0 $O :G=i !" >l $NM}O@ $N@]F0O@ $K 8= $l $kH/;6 $N =hM} !" $$ $o$f$k !" $/ $j $3$_ =hJ} $N IT Dj @- $K$+ $i$s $G Stuc k elb erg $H P etermann $* $h $S Gell-Mann $H Lo w[13] $K $h $C $F F3 F~$5 $l $? !# $7 $+ $7 !" $=$N K\<A $O Hs @]F0 E* $G $" $k !# $= $l $r L@ $i$+$K $7 $? $N$O Wilson[15] $G $" $k !# $/ $j $3 $_ 72$N J} K! $O $=$N 8e !" >l $N M}O@ $d NW3&8=>] $J $I $N E}7WJ*M}3X $N LdBj $K E,MQ$5 $l Bg $- $J @.8y $r <} $a $F $$ $k [14] !# $/ $j $3$_72 $N J}K! $O 4JC1 $K $O 0J2< $N$h $& $K Dj<02= $5 $l $k : �( �; g (�) ; �) $r Hs>o $K Bg $- $J %(%M %k %. !< %9 %1!< %k � 0 $+$i � $^ $G @QJ, $7 $F F@ $i $l $? M-8z:nMQ $H $9$k ; $? $@ $7 !" g (�) = ( g 1 ; g 2 ; :::g n ) $O 7k9gDj?t $N %;%C %H $G $" $k !# g $, � $K 0MB8 $9$k $3 $H $, =EMW $G$"$k !# $/ $j $3$_72J}Dx <0 $O <! $NEy<0 $r MW@A $9$k $3 $H $K $h$j F@ $i $l $k !( �( �; g (�) ; �) = �( �; g (� 0 ) ; � 0 ) : (1.1) $3$3$G !" 6K8B � 0 ! � $r <h$k $H , d �( �; g (�) ; �) d � = 0 ; (1.2) 1 4p8&8&5f2q !V G.>l $NNL;RO@ $H$=$N 1~MQ (2000 G/ 8 7n 28 F| ( 7n ) | 30 F| ( ?e )) !W $G$N Js9p !# !V AGN3;RO@8&5f !W 103 4, 1 9f !" A160 -A176 !J 2001 G/ 4 7nH/9T !K $K 7G:\ !# $? $@ $7 !" %? %$ %]$r D{@5 $7 $? !# 1

$, F@ $i $l $k !# $3 $l $O Wilson $N $/$j$3 $_ 72 J} Dx <0 [15] $G $" $k !# $" $k$$$O !" W egner[16] $K $J$i $C $F%U %m!<J}Dx<0 $H$b 8F $P $l $k !# $3$N J}Dx<0 $O @]F0O@ $H L54X78 $K @.N) $7 $F $$ $k !# R G $N$3$NHs@]F0@- $N $?$a !" $/ $j $3$_72 $K$O >/ $J $/ $H$b <! $N#2$D$N %a %j %C %H$, $" $k !# (A) @] F0 E83+$N Am OB K! Dc <! $N @]F0 7W ;;$N 7k 2L $K Gell-Mann-Lo w 7?$N $/$j $3 $_ 72J} Dx <0 [13] $r :n MQ $5 $; $k $3 $H$G !" $"$k %/ %i %9 $N %@ %$ %" %0 %i %‘ $r L58B<!B- $7 >e $2 $k $3 $H $,$G $- $k !# $9 $J $o $A !" R G K! $O @]F05i?t $N AmOBK! $K$J $C $F $$ $k [17] !# (B) @V 30M- 8z:nMQ$N 9= @.K! %& %$ %k %= %s 7? [15] $N R G $O !" Dc %( %M %k %. !< $G$N <B8z E* $J !" $9 $J$o $A !" Dc %(%M %k %. !<$* $h $S D9GH D9 $NNN0h $G A26a E* $K 87L) $J M-8z :n MQ $"$k $$ $O %O%_ %k %H %K%" %s$r F@$k BN 7O E* $J J}K! $K$J $C $F $$ $k !# @]F05i ?t $, H/;65i ?t $K$J$C $F$$$k $3 $H $O >l $NM}O@ $K 8B $i$: ?t3X $r ;H $& $9 $Y $F $N 2J3X $NJ,Ln $G 0lHLE* $G$" $j !" 2? $i$+ $N JXMx $J !V AmOBK! !W $, I,MW $H$5 $l !" <B:] !" $$ $/ $D $+ $N AmOBK! $, CN $i $l $F $$ $k [18] !# $^ $? !" $f$C $/ $j $7 $? D9GHD9 $N1?F0 $r 5-=R $9$k>/ ?t <+ M3EY $NJ}Dx <0 $r$b $H$N B?<+ M3 EY $N7O $+ $i <h $j=P $9LdBj $O !" %Q%? %s 7A@. $N J*M} $r 4^$‘ E} 7WJ* M} 3X !" B?BN 7O $N =8CD 1? F0M} O@ Ey !" J*M} 3X $N $[$H $s $I $" $i$f $kJ,Ln $G 4pK\E* $J 2]Bj $G$" $k !# $? $H$( $P !" !J #1 !K %O %_ %k %H %s7O $N %j %e %S %e J} Dx <0 $+ $i F3 $+ $l$k BBGKY(Bogoliub o v-Born-Green-Kirkw o o d- Yv on) 3,AX $r !V 1?F03XE*NN0h !W $G BEEv $J %\ %k %D %^ %s J}Dx<0 $K =LLs$9$kLdBj [19] !" $5 $i$K !" !J #2 !K %\%k %D%^ %s J}Dx <0 !J 1?F0 3X E* J} Dx <0 !K $+ $i$h$j D9 GH D9 $N1? F0 $r 5- =R $9 $k N. BN J} Dx <0 !J %* %$ %i !< !" %J %S %( - %9 %H !< %/%9J}Dx<0 !K $r F3=P$9$k $3$H [19, 20] $O $3$N HOaF $N LdBj $G$" $k !# !J #3 !K !! 86;R 3K $N?6F0 $d2sE> $J $I $N$f$C$/ $j $7 $? 1?F0 $, %U%’ %k %_ %* %s !J 3K;R !K $N1?F0 $+$i $I $N$h $& $K H/@8 $9$k $+ !" $^ $? !" $= $N$h $& $J =8CD %b!< %I $r 5-=R $9 $k=8 CD :B I8 $r $I $& <h $j=P $9 $+$H$$ $& Ld Bj [21] $b F1 <o $N LdBj $G$" $k !# =8CD:BI8 $r <h$j=P$9LdBj $O >l $N NL;RO@ $K $*$$ $F$b 4pK\E*LdBj $G$" $k [22] !# !J #4 !K %_%/ %m $J >l $H $7 $F %/ %) !<%/ $H %0 %k !<%* %s >l $G =q $+ $l $F$$ $k QCD $N%i %0 %i %s%8 %" %s$+$i !" %Q %$ Cf4V;R $d%m !< $J $I $N %O %I %m %s >l $G =q $+ $l $? Dc %(%M %k %. !<$NM-8z :n MQ !J $= $l$O !" 2? $i $+$N %7 %0 %^LO 7? $K $J$C $F$$$k $O$: !K $r F3=P $9$kLd Bj $b !" L$ 2r 7h $@ $, !" %\%k %D%^ %s J}Dx<0 $dN.BNJ} Dx<0 $r F3$/ $N $H F1<o $N LdBj $G$"$k!# $3 $N>l 9g !" N. BN J} Dx <0 $K BP1~ $9 $k $N $,%7 %0 %^LO 7? !" %\%k%D%^ %s J}Dx <0 !J 1?F0 3X E* J} Dx <0 !K $K BP1~$9$k $N $, FnIt - %h%J - %i %7%K%* LO7? [25] $H 9M $($F $h$$ $+ $b CN $l $J $$ !# 0J >e $r 353g $7 $F !" !V%@ %$ %J %_%C%/ %9 !J H/E8J}Dx<0 !K $N =LLs !W $N LdBj $H 8@ $( $k !# $/ $j $3$_ 72$N J}K! $O $3 $l$i $N LdBj $K BP$9$kE}0lE* $J J}K! $G$" $k2DG=@- $, $" $k !# $3$N Js9p $G $O :G6a %$ %j %N%$ Bg 3X $N %0 %k !< %W $K $h$C $F 3+H/ $5 $l $? R G K! [12] $r M"Aw J} Dx <0 $K E,MQ $7 $F $_$k !# 8E E5 N.BN $N>l9g $r ;d $, !" NL ;R >l $N>l9g $r H,ED ;a [26] $, Js9p $9$k!# $3$NJs9p $G $O $^ $? !" =‘ Hw $H $7 $F R G K! $K $h$k=LLs $NGX7J $K$" $k0lHL E* 9=B$ $r L@ $i $+ $K $7 !" $= $NJ}K! $r !V 2r@O $N $3 $H $P !W $r MQ $$ $F @b L@ $9$k [27, 28, 29, 30, 31, 32] !# 2 $3 $l$O 10 G/A0 $K B"K\ [24] $, Ds<( $7 $F$$ $? H/E8 J} Dx<0 $N=LLs $NIaJW E*9=B$ $H 0lCW $9$k !# $^ $? !" R G J}Dx<0 $, 8EE52r@O $G $h $/CN $i $l $F $$ $kJqMm@~ $r 9=@.$9$k $? $a$N 4pK\J} Dx<0 $H F1 $8 7A $G$" $k $3 $H$r ;XE& $7 !" R G K! $K $h $kA26a2r @O $N 2r@OE* $J B&LL $, JqMm@~ $N35G0 $r ;H$C $F 2r <a $G $- $k $3 $H$r <($9 ; >l $NM}O@ $G ;H $o $l $k@]F0O@E* R G $N M-8z@- $b JqMm@~ $N 35G0 $G D>46E* $K M}2r$9$k $3$H $, $G $- $k !# 3 2 %$ %j %N%$ %0%k !< %W $NDj<02= $O >l $NM}O@ $N>hK! E* $/ $j $3$_ $N=hJ} $H$NL)@\ $JBP1~4X 78 $r <( $97A $G 9T $o $l$? !# $H $3$m $, !" $= $N$3$H $, 5U $K $3 $N J}K! $K$J $8 $_$N$J $$ <T $K$O !" R G K! $H$O ?@Hk E* $J ?t3XE* <jB3$-$G$N 4s$; =8$a $G $" $k $+ $N $h $& $J 0u>] $r M? $( $?$+ $b CN $l $J $$ !#9T $C $F$$ $k $3$H$O HyJ,J} Dx<0 $r 2r$/ $3$H !" $" $k$$ $O !" $=$N A26a 2r $r 5a$a $k $3$H$G $" $k !# $G $" $l $P !" $/ $j $3$_ 72K! $G 9T$C $F$$ $k $3 $H$O !V 2r@O$N $3$H $P !W $G M}2r2DG= $N $O$:$G$" $k !# $= $l$O !" 4{B8 $N?t3XM}O@ [23] $N 2? $+$K BP1~ $7 $F$$$k $+$b $7 $l $J $$ $7 !" $^ $C $? $/?7 $7 $$ M}O@ $G$"$k $+ $b $7 $l $J$$ !# 8e<T $K $7 $F $b !" 2r@O $N $3$H $P $G 5-=R2DG= $N $O$:$G$" $k !# $3 $l$, !" ;d $, $3$N 8&5f $r $O $8 $a$? F05! $G$" $k !# 3 Jq Mm @~ $N 35 G0 $, M} O@ J* M} 3X $K$* $$ $F M- 8z $G $" $k $3 $H $, :G =i $K<( $5 $l $? $N $O !" Nk LZ A} M: ;a $K $h $k CAM(Coheren t Anomaly 2 x 2 $H x 3 $G $N 5DO@ $N?J $a J} $O !" 2# IM ;TBg $N1I?-0l O:;a $H F#0f0l 9, ;a $H$N6&Cx $NO@J8 [31] $G Ds<( $5 $l $?$b $N $r ;d $J$j $K @0M} $7 D> $7 $? $b$N $G$" $k !# ( $3$3 $G =i $a$F =R $Y$k $3 $H$b$$ $/ $D $+$" $k !# ) x 4 $O L$H/ I= $N ;d $N O@9M [34] $K 4p $E $/ !# 2 %& %$ %k %= %s 7?$/$j $3 $_ 72J}Dx<0 $K$h $kH/E8J}Dx<0 $N =LLs %& %$ %k %= %s N. $N R G J} Dx<0 [15, 16] $+$i =PH/ $7 $F A26a2r @O $N !V R G K! !W $r Dj<02= $r 9T $& !# $^ $? !" $= $N JqMm@~ $N 35G0 $K $h $k2r<a $r M? $( $k !# <!$N n <!85 !J 0 < n � 1 !K $NH/E8J}Dx<0 $r 9M $( $k ; d X dt = F ( X ; t ) : (2.1) $3 $3 $G F $O$" $i$o $K t $K 0MB8 $7 $F$$ $F $b $h $$ $3 $H $K Cm0U $7 $F $*$/ !# $3$NJ}Dx <0 $N=i4| CM Ld Bj 87 L) $K 2r $1 $F $$ $k$b$N $H $7 !" $=$N 2r $r X ( t ) $H =q $/ $3$H$K $9 $k !# $" $k G$0U$N =i4| ;~4V t = 8 t 0 $K $*$$$F 87L)2r X ( t ) $r =i 4| CM $r $K<h $C $F !" $3 $NJ} Dx <0 $r $J $s $i $+$N6a ;w $rMQ $$ $F2r $/ !# $= $N 6a ;w 2r $r ~ X ( t ; t 0 ; X ( t 0 )), $H =q$/ $3$H $K $9 $k !( ~ X ( t = t 0 ; t 0 ; X ( t 0 )) = X ( t 0 ) : (2.2) L^O@ !" J} Dx <0 $, 87L) $K 2r $1 $l $P !" ~ X ( t ; t 0 ; X ( t 0 )) = X ( t ) $G$" $k !# $7 $+ $7 !" X ( t ) <+BN $O :# $N $H$3$m L$ CN $G $" $k !# $3$N 6a ;w 2r ~ X ( t ; t 0 ; X ( t 0 )) $r MQ$$$F " =i4| CM " X ( t ) $N >pJs $r F@$k J}K! $, $3 $3$G >R2p$9 $kJ}K! !V $/$j $3$_ 72K! !W $G$" $k !# $=$N 4pAC $O <! $N 4JC1 $J ;v<B $K $" $k !’$b $7 !" =i4|>r7o $, t 0 0 $G $N$b$N ~ X ( t = t 0 0 ; t 0 0 ; X ( t 0 0 )) = X ( t 0 0 ) ; (2.3) $K JQ99$5 $l $F $b F@ $i $l $k2r $O F1 $8 $G $" $k!( ~ X ( t ; t 0 ; X ( t 0 )) = ~ X ( t ; t 0 0 ; X ( t 0 0 )) : (2.4) $3$3$G t 0 0 ! t 0 $N 6K8B $r <h$k $H , d ~ X dt 0 = @ ~ X @ t 0 + @ ~ X @ X d X dt 0 = 0 ; (2.5) $r F@$k !# $3$N J}Dx<0 $O !" =i 4|CM X ( t 0 ) $K $D$$ $F$N H/E8J}Dx<0 ( %U%m!<J}Dx<0 !K $G$" $k !# $3$N J}Dx<0 $O >l$N M} O@ $K $* $1 $k $/$j $3 $_ 72 J} Dx<0 $H F1 $8 7A $r $7 $F $$ $k !# t 0 $, %( %M%k %. !< %9 %1!< %k � $N BP ?t $K BP 1~ $7 $F$$$k !# >l $NM}O@ $K $* $1 $k7k9g Dj ?t $K BP1~ $9$k $N $O !" J}Dx <0 $N2r $N@QJ, Dj?t $G$"$k $3 $H $, $9 $0 $K <( $5 $l $k $@ $m $& !# !V $/$j $3 $_ 2DG=@- !W $K BP1~$9$k$N $O NO3X 7O $N M}O@ !J HyJ,J}Dx <0O@ !K [23] $G$O ITJQ B?MM BN $N B8:_ $G$" $k !# $3 $N$h $& $K $7 $F $/ $j $3$_ 72J}Dx<0 $G 2~A1$5 $l $? 2r $O =i4|CM $H $7 $F !" X ( t ) = ~ X ( t ; t 0 = t; X ( t )) ; (2.6) $H$J $k !# $3$3$G !" 1&JU $N 0z?t $N Cf $N X ( t ) $O $/$j $3$_ 72J}Dx<0 (2.5) $N 2r $G$" $k !# Metho d !K [33] $K $*$$$F $G$" $k !# 3

2.1 t 0 = t $H A* $V$3 $H !( @]F0O@ $K$h $k 9gM}2= @] F0E8 3+ $r MQ$$$F ~ X ( t ; t 0 ; X ( t 0 )) $r 5a$a $k >l9g !" . ~ X ( t ; t 0 ; X ( t 0 )) $H ~ X ( t ; t 0 0 ; X ( t 0 0 )) $O $= $l $> $l t � t 0 $*$h $S t � t 0 0 $G $N $_ 0UL# $N$" $kBEEv $J 2r $H$J $C $F $$ $k !# $7 $? $, $C $F !" EyCM@- (2.4) $N >r7o$*$h $S $= $l$+$i F3 $+ $l $? $/ $j $3$_ 72J}Dx<0 (2.5) $, BEEv $G$" $k $?$a $K $O t 0 < t < t 0 0 � t 0 + � t 0 $r K~ $?$9 t $r <h$kI,MW $, $k !# $3$N$H$- � t 0 ! 0 $N 6K8B $G$O !" I,A3E* $K t = t 0 ; (2.7) $H $J $k !# $7 $? $, $C $F !" @] F0 O@ $G ~ X ( t ; t 0 ; X ( t 0 )) $r 9=@. $9$k $H$- $K$O !" <! $N t = t 0 $H$$ $& >r 7o $N$D $$ $? $/$j $3$_ 72J}Dx<0 $r MW@A$9$k $3$H $K$J $k [29] !( d ~ X dt 0 � � � � t 0 = t = @ ~ X @ t 0 � � � � t 0 = t + @ ~ X @ X d X dt 0 � � � � t 0 = t = 0 : (2.8) $3$N 5DO@ $G <+A3 $K t 0 = t $N MW@A $, @8 $8 $?$3 $H$r 6/D4 $7 $F $*$/ !# $3 $& $7 $F !" [12] $K M? $( $i $l $F$$ $k=hJ} d5 $, @5Ev2=$5 $l $k 4 !# 2.2 JqMm@~35G0 $K$h $k2r<a >e5- $N5DO@ $O$3 $l$G ==J,@b F@ NO $N $"$k $b $N $K$J$C $F$$$k $, !" Jq Mm@~ $N35G0 $r MQ $$ $F0J2< $N$h $& $K 4v 2?3XE* $K 2r <a$9$k $3$H$b$G $- $k [27, 29, 30, 31]: t 0 $O G$0U $K JQ $( $i $l $k $N $G !" f ~ X ( t ; t 0 ; X ( t 0 )) g t 0 $O t 0 $r %Q%i %a %? $H$9$k6J@~72 $r M? $( $k !# $9$k $H !" (2.8) $O $=$N JqMm@~ X E ( t ) $r 5a $a$k $?$a$NJ}Dx<0 $K B> $J $i$J $$ !# <B:] !" � $r %Q%i %a %? $H$9$k6J @~ 72 f y = f ( x ; �; C ( � )) g � $N JqMm @~ y E ( x ) $O 5 !" <! $N !V JqMm @~ J} Dx <0 !W $r 2r$$ $F 5a $a $k $3$H $, $G $- $k !# d f ( x ; �; C ( � )) d� = 0 ; (2.9) $3$N J}Dx<0 $O <! $N#2 DL$j $N ;H$$J} $r $9 $k $3$H $, $G $- $k !# 1. DL >o $O !" 4X ?t C ( � ) $O 4{ CN $G $" $j!" (2.9) $+ $i � = � ( x ) $r 5a $a !" $3 $l$r f ( x ; �; C ( � )) $K Be F~ $7 $F y E ( x ) = f ( x ; � ( x ) ; C ( � ( x ))) (2.10) $H 5a $a $i $l $k !# 2. 4X?t C ( � ) $, L$CN $G !" 6J@~72 $, f y = f ( x ; �; C ( � )) g � $, JqMm @~ $r ;}$D $+ $I $& $+ $o$+$i $J $$$H$- $O !" B> $N>r7o $+$i � = � ( x ) $r 5a $a !" $3$N6J@~72 $, JqMm@~ $r ;} $D$h $& $K 4X?t C ( � ) $r !J 2.9) $+$i 7hDj$9$k $3 $H $, $G $- $k !# <B:] !" $3$N $H $- !J 2.9) $O d f ( x ; �; C ( � )) d� � � � � � = x = @ f ( x ; �; C ( � )) @ � � � � � � = x + @ f ( x ; �; C ( � )) @ C � d C d� � � � � � = x = 0 ; (2.11) $H $J $C $F C ( � ) $r 5a $a $k J}Dx <0 $K $J $k !# $/ $j $3$_ 72J} Dx<0 $O$3 $N >l 9g $N Jq Mm@~J} Dx<0 $H 2r<a $G $- $k !# $3 $& $7 $F !" (2.6) $G M? $( $i $l $k2r X $O t 0 $r %Q%i %a %? $H $9$k6J@~ 72 f ~ X ( t ; t 0 = t; X ( t o )) g t 0 $N JqMm@~ $H 2r<a $G$- $k !# $3$N$H$- !" t 0 $, 6J@~72Cf $N#1 6J@~ $H JqMm@~ $N @\E@ $K$J $C $F$$ $k !# 4 BBGKY 3,AX $+ $i %\%k%D%^ %s J} Dx <0 $rF3 =P $9 $k >l 9g $d !" %i %s %8 %e %P %s J} Dx <0 $+ $i%U %) %C %+ !< - %W %i %s %/ J} Dx <0 $r=P $9 $h$& $J>l 9g $K $O !" %_ %/ %m $J7O $G$NL5 8B >. ;~ 4V $H>e $N3, AX $NL5 8B >. ;~ 4V $N %*!< %@ !< $, 0[ $J$k $N $G !" %_ %/ %m%9 %1 !< %k $G $O t � t 0 ! 1 $@ $, !" %^%/ %m %9 %1!< %k$G$O t � t 0 << � t 0 $H $$ $& >u67 $r @_Dj $7 $J $$$H$$ $1$J $$ !# [35] 5 � 0MB8@- $O � $N 4X?t C ( � ) $r DL $7 $F $b F~$C $F$$ $k $H $7 $? !# 4

2.3 ITJQB?MMBN $H $/$j $3 $_ 2DG=@- n <!85H/E8J}Dx<0 d X dt = F ( X ; t ) ; (2.12) $r 9M $( $k !# $3$NJ}Dx <0 7O $K m <!85 $NITJQ B? MM BN M $, $" $k>l9g $r 9M $( $k !( m � n !# M >e $NG$0U $NE@ X $O m <!85 $N%Q%i %a %? s $r MQ$$ $F X = R ( s ) ; dim s = m; (2.13) $H I= $; $k $H $9 $k 6 !# (2.1) $N M >e $K =LLs$5 $l $? 1?F0 K!B’ $O $" $k%Y %/ %H %k >l G $r MQ$$ $F <! $N$h $& $K I= $5 $l $k $H $9 $k !( d s dt = G ( s ) : (2.14) 2f !9 $N2]Bj $O%Y %/ %H %k >l G $*$h $S M $N I=8= R $r 5a $a $k $3$H$G$" $k !# 5DO@ $r >/ $7 6qBNE* $K $9$k $?$a $K !" j � j < 1 $H $7 $F F = F 0 ( X ) + � � P ( X ; t ) ; (2.15) $H =q $1 $k>l9g $r 9M $( $k !# $3$3$G !" F 0 $K$O $" $i$o$J ;~4V0MB8@- $, $J $$$H $7 $?$3$H $K Cm0U !# (2.15) $N$" $k=i4|CMLdBj$N2r $r X ( t ) $H $9$k !# X ( t ) $O M >e $K$" $k $H $7 !" <! $NE83+ $r 2>Dj$9$k!( X ( t ) = X 0 ( t ) + � X 1 ( t ) + � 2 X 2 ( t ) + : : : ; (2.16) $5 $F !" (2.15) $r G$ 0U $N;~ 4V t = t 0 $G$N=i 4| CM $r X ( t 0 ) $H $7 $? $H $- $N7A <0 E* @] F0 2r $r ~ X ( t ; t 0 ) $H$9 $k !( ~ X ( t = t 0 ; t 0 ) = X ( t 0 ) : (2.17) $? $@ $7 !" ~ X ( t ; t 0 ) = ~ X 0 ( t ; t 0 ) + � ~ X ( t ; t 0 ) + � 2 ~ X ( t ; t 0 ) + : : : ; $= $7 $F !" 3F@] F0 2r $N=i4| CM $r 87L) 2r $NBP 1~$9$k<!?t $N$b$N $K 0lCW$5 $; $k 7 !( ~ X i ( t 0 ; t 0 ) = X i ( t 0 ) ; ( i = 0 ; 1 ; 2 ; : : : ) : (2.18) =i4|CM $N Hs@]F0ItJ, $+$i $N$: $l $r � ( t 0 ) $H =q $/ $3 $H$K $9 $k!( ~ X ( t 0 ; t 0 ) = X 0 ( t 0 ) + � ( t 0 ) ; � ( t 0 ) � 1 X i =1 � i X i ( t 0 ) : (2.19) $5$F !" :GDc<! $NJ}Dx<0 d ~ X 0 dt = F 0 ( ~ X 0 ) ; (2.20) $N 2r $r ~ X 0 ( t ; t 0 ) = R ( t ; C ( t 0 )) ; (2.21) 6 $3$3$G$N %N !< %F %$ %7 %g %s$O B"K\ $N$b $N [24] $K =>$C $F$$ $k !# <B :] !" 0J2< $NFbMF $O [24] $N FbMF $r $/ $j $3$_72K! $N $3$H $P $G Dj<02= $7 D> $7 4pACIU $1$?$?$H $b$N$H 8+ $J$9$3$H$b $G $- $k !# 7 $3 $l$O minimal $N @_Dj $G$"$j!" 5; =Q E* $K$O F1<! J}Dx <0 $N2r $NG$0U $N@~7A 7k9g $r2C $($F$*$/J} $, ET9g $, $h$$>l9g $b $"$k !# 5

$H =q$/ !# $3$3 $G !" C ( t 0 ) $O @QJ,Dj ?t $G$" $k !# C $O t $K$O 0MB8 $7 $J $$ $, =i4|;~ 4V t 0 $K$O 0MB8 $7 $F$h$$ $3 $H $K Cm0U !( dim C = m $H $9 $k !# ITJQB?MMBN M 0 $N <+A3 $J :BI8 $O s ( t 0 ) = C ( t 0 ) ; (2.22) $G M? $( $i $l $k $3 $H $r M}2r $9$k $3 $H $O$?$d$9 $$ !# $3 $l$O 4JC1 $@ $, =EMW $J F6;! $G$" $k !# $o $l$o $l$O ITJQ B? MMBN $NI=8= $K$D$$ $F2? $N2>@b $bI,MW $J$$ !# C1 $K J}Dx<0 $r 2r $-$5 $( $9 $l $P $h$$ !# $= $N $H$- $N@QJ,Dj ?t $N AH $, ITJQB?MMBN $N <+A3 $J :BI8 $H$J $k $N $G$" $k !# $3$N$h $& $K Hs@] F02r $, 5a$^ $j!" 0J2< $N $/ $j $3$_72 $N=hJ} $, $& $^$/ 5! G= $9$k >l 9g $H $7 $F $O <! $N#2DL $j $N >l9g $, CN $i $l $F $$ $k !# 1. F ( ~ X 0 ) = 0 !" $9 $J $o $A !" ~ X 0 = Dj?t !" $, 8GDjE@ (�xed p oin t !K $K$J$C $F$$$k>l9g!# 8G Dj E@ $N:n$k =89g $, $3$N NO3X7O $N ITJQB?MMBN !J $" $k$$ $O !" $= $N 4pDl6u4V !K $K$J $j !" $=$N <!85 $, m $G $" $k !# 2. ~ X 0 $, ?6F02r $K$J $C $F$$ $k>l9g !# (a) F 0 ( ~ X ) $, @~ 7A$N >l 9g !" $9 $J$o $A !" L $r @~ 7A 1i ;; ;R $H $7 $F F 0 ( ~ X ) = L X $H $J $C $F $$ $k >l 9g !" X 0 ( t ) $O D4 OB ?6 F0$N @~ 7A 7k 9g $G $" $j !" ITJQ B? MM BN$N :B I8 C $O $= $l $i $N ?6 I} $H 0L Aj $K $J $k !# (b) F 0 ( ~ X ) $, Hs@~ 7A $N >l 9g !" X 0 ( t ) $O !" $? $H$( $P !" BJ1_4X ?t $K $J $k !# C $O 0L Aj $H %b %8 %e%i %9 $G $" $k !# @]F0 $K $h $kB?MMBN$NJQ7A � $O <!$N#2$D$N4p=‘ $G 5a $a $i $l $k!’ 1. � $O X 0 $H FHN) $G$" $k $3 $H !" 2. F@ $i $l $k =LLsJ}Dx<0 $,$G $- $k $@$1 4JC1 $K$J $k $3$H !# 0J2< $G 8+$k$h $& $K � $O @]F0J}Dx<0 $r 2r $/ $3$H $G <+A3 $K 5a $a $i $l $k !# #1 <!$N@]F0J}Dx<0 $O d ~ X 1 dt = F 0 0 ( ~ X 0 ) ~ X 1 + P ( ~ X 0 ) : (2.23) $3$N HsF1<!J}Dx<0 $N 2r $O $=$N FC2r $H !" 1&JUBh #29‘ $r#0$H $7 $? F1<!J}Dx<0 $N 0lHL2r $N OB $G I=$5 $l $k !# 0l HL $K !" @]F0 J} Dx <0 $H $7 $F $N Hs F1 <! J} Dx <0$N FC 2r $O 1J G/ 9‘ $H Hs @] F0 2r $K FH N) $J 2r$N =E $M 9g $o $;$K $J$C $F$$$k !# $/ $j $3$_72K! $NMWE@ $O 1JG/ 9‘ $, t = t 0 $G $O 0 <! $NHs@]F0 2r $K 7+ $j9~ $s$G L5$/ $9$k $3 $H $, $G$-$k $3 $H$N G’<1 $K$" $k !# 1J G/9‘ $O >l $N M}O@ $K $* $1 $kBP ?tH/ ;6 9‘ $K BP1~ $7 $F$$ $k !# =i 4| CM $N#1<! $N@] F0 $O X 1 ( t 0 ) = ~ X 1 ( t = t 0 ) ; (2.24) $G M? $($i $l !" X 1 ( t 0 ) $O 1J G/9‘ $O 4^$^ $: !" #0 <!2r $K FHN) $J 4X?t $G $" $k !# =EMW $J E@ $O ~ X 1 ( t ) $O @]F0J} Dx <0 $N 6qBNE* $J 2r $G$" $j !" $" $i$o$K M? $($i $l $F $$ $k $H$$ $& $3$H $G $" $k !# 8 8 5;=QE* $J Cm0U !( HsF1 <!J}Dx <0 $N2r $K F1<!J}Dx<0 $N2r $r =E $M 9g $o$;$F 0 <!2r $N !V 7A $r @0 $( $k !W $3$H $,$G $- $k !# $9 $J $o $A !" F1<!J}Dx <0 $N2r $O 0 <!2r $NDj?t $NAj;&9‘ (coun ter terms !K $r M? $( $k !# >e $N$h $& $K 9=@. $7 $? 2r $O$=$N0UL# $G minimal $N FC2r $G$" $k !# 6

0J>e $N<jB3 $- $r G$0U $N<!?t $^ $G 7+ $jJV $9 $3 $H $,$G $- $k !# =EMW $J$3 $H $O !" $3$N <jB3 $- $K$h$j=i4|CM $N $f $, $_ � ( t 0 ) !" $7 $? $, $C $F !" A4 =i4|CM X ( t 0 ) $b#0 <!2r $N @QJ,Dj?t C ( t 0 ) $N$_$G =q $+ $l $k $H$$ $& $3 $H$G $" $k ; X ( t 0 ) = X 0 [ C ( t 0 )] + � [ C ( t 0 )] : (2.25) R G J}Dx<0 (2.8) $, $3 $N @QJ,Dj?t $r F0E*JQ?t $K !V 3J>e $2 !W $7 $=$N 1?F0J}Dx<0 $r M? $( $k ; d ~ X dt 0 � � � � t 0 = t = @ ~ X @ t 0 � � � � t 0 = t + @ ~ X @ C � d C dt 0 � � � � t 0 = t = 0 : (2.26) $3$N J}Dx <0 $NL$CN4X ?t $O C ( t ) $G $"$j !" (2.26) $O 3N $+ $K C ( t ) $N ;~4VH/ E8 $r M? $($F$$$k !# 2r $O =i4|CM $H $7 $F X = X ( t ) = X 0 [ C ( t )] + � [ C ( t )] ; (2.27) $H$J$k !# $3 $l$O !" t $N 4X?t $H $7 $F $O 2r50F; $r M? $( !" C $N 4X?t $H $7 $F ITJQ B? MMBN M $r M? $($F$$$k !# $3 $& $7 $F !" J} Dx<0 $N=LLs $, <B9T $G$- $? !# $9 $J $o $A !" IT JQB? MM BN $N9=@. $H$= $N >e $r F0$/50 F; $r M? $( $k1?F0 J} Dx<0 $, AH $G F@ $i $l $? !# %3 %a %s %H : !J i !K (2.26) $H (2.27) $O K\<AE* $K B"K\ $, @_Dj $7 $? J}Dx<0 $G $"$j !" <B $O !" Hs @~7A?6F0;R $K BP$9$k Krilo v- Bogoliub o v $N @]F0 M} O@ $r3HD% $7 $?$b $N $K$J$C $F$$$k !# Bogoliub o v $O H‘ $i$N@]F0 O@ $r Liouville J}Dx <0 $K E,MQ $7 $F %O%_ %k %H%s J}Dx <0 $N =LLs $H $7 $F %\ %k %D %^ %s J}Dx<0 $r F3 $- !" $5 $i $K !" %\ %k %D %^ %s J}Dx<0 $r =L Ls $7 $F N. BNJ}Dx<0 $r F3$$ $? !# Krilo v-Bogoliub o v $N M}O@ !" $^ $?$=$N 3H D% $H $7 $F$N B"K\$N M}O@ $O !J @]F0 O@E* !K $/ $j $3$_ 72 $N M}O@ $H Ey2A $G$" $k $H 8@ $( $k 9 !# !J ii !K (2.27) $O !" IT JQ B?MM BN $NB8:_ $9$k>l 9g !" 7O $N 1?F0 $, C $N JQ2= $K $/ $j $3 $^ $l $F$$ $k $3 $H$r <( $7 $F $$$k!# >l $NNL;R O@ $K $* $1 $k$/ $j $3$_2DG= @- $H NO3X 7O $NM}O@ $K $* $1 $kM-8B <! 85 $N ITJQ B? MM BN $NB8:_ $, BP 1~ $7 $F$$$k !’ @Q J, Dj ?t C = ( C 1 ; C 2 ; : : : ; C m ) $, $/ $j $3$_2D G= $J7k9g Dj ?t $NAH $K BP1~ $7 !" � ( C ) $O QED $K $* $1 $k %Q%& %j9‘ $N$h $& $J $/$j $3$_ IT2DG= $J 1i;;;R $K BP1~ $7 $F $$ $k !# 3 Hs@]F0@~7A1i;;;R $, 0 8GM-CM $r ;} $D >l9g $N 0lHLO@ <!$N0lHLE*J}Dx<0 $K !" <M1F1i;;;RK! $H AH$_9g $o$;$F $/ $j $3$_ 72K! $r E,MQ$9$k [31] !’ @ t X = A X + � F ( X ) ; (3.1) $? $@ $7 !" @ t X = @ X =@ t !" A $O @~7A1i;;;R !" F ( X ) $O X $N Hs@~ 7A4X?t !" $= $7 $F � $O >.$5 $J E83+%Q%i %a %? $G$" $k ( j � j < 1) !# A $O I, $: $7 $b BP>N $G$b%( %k %_ !< %H $G $b $J$$ !# $3$3 $G $O !" A $O H>C1 =c $G !" m =E $K =LB‘ $7 $? 0 8GM-CM $r ;}$D>l9g $r 07 $& !# $3$N$h $& $J 0 8GM-CM $r ;}$D@~7A 1i ;;;R $, 8= $l $kJ*M}E* $J >u67 $O Hf3SE* 0lHL E* $K$"$j !" $? $H $( $P !" 7O $N;} $DBP>N@- $r H?1G $7 $F$$ $k>l9g $d AjE>0\ $NNW3&E@ $G 0 %b !< %I $, H/@8$9$k>l9g $J $I $, $" $k !# A $N B>$N8GM-CM $O Ii$N<BIt $r ;}$D$b$N $H $9$k!’ A U i = 0 ; ( i = 1 ; 2 ; : : : ; m ) ; (3.2) A U � = � � U � ; ( � = m + 1 ; m + 2 ; � � � ; n ) ; (3.3) 9 Bogoliub o v $N M}O@ $r Hs@~7AGHF0 $K 3HD% $7 $?$N $, Whitham M}O@ [36] $G $" $k !# Whitham M}O@ $O !" $7 $? $, $C $F !" $3$3 $G 2r@b $7 $? $/$j $3$_ 72M}O@ $H $7 $F :FDj<02= $G $- $k $H ;W $& !# 7

$? $@ $7 !" Re � � < 0 !# U i $H U � $O @~7AFHN) $K A*$V !# 6&Lr1i;;;R A y $O A $O <!$N@-<A $r ;}$D ; A y ~ U i = 0 ; ( i = 1 ; 2 ; : : : ; m ) ; A y ~ U � = � � � ~ U � ; ( � = m + 1 ; m + 2 ; � � � ; n ) : (3.4) ~ U i $H ~ U � $O @~7AFHN) $K A* $P $l $F $$ $k$b $N $H $9 $k !# !! $^ $? !" 0lHL@- $r <: $& $3 $H$J $/ h ~ U i ; U � i = 0 = h ~ U � ; U i i ; $? $@ $7 !" 1 � i � m; m + 1 � � � n: (3.5) $H$G$- $k !# Ker A $X$N <M1F1i;;;R $r P !" $= $7 $F !" Q = 1 � P $H =q$/ !# $3$3$G$O t ! 1 $G $N 7O $N A26aE* $J ?6$kIq$$ $r 5-=R$9$k=LLs$5 $l $? J}Dx<0 $r $/$j $3$_ 72 K! $G 5a $a $F $_$h $& !# $= $l$O !" 7k 6I attractiv e manifold M[23] $H$=$N>e $G$N=LLs $5 $l $? 1?F0 J} Dx<0 $r 5a $a$k $3 $H $K B> $J $i$J $$ !# 0lHLO@ $K => $$ !" 87 L) 2r $r X ( t ) $H $7 G$0U $N=i4| ;~ 4V t = t 0 $G X ( t 0 ) $r =i4| CM $H $9$k=i 4| >r 7o $r @_Dj $7 $?$H$-$N 2r $r ~ X ( t ; t 0 ) $H $9 $k ; ~ X ( t = t 0 ; t 0 ) = X ( t 0 ). <!$N @] F0 E8 3+ $r 9M $( $k!( ~ X ( t ; t 0 ) = ~ X 0 ( t ; t 0 ) + � ~ X 1 ( t ; t 0 ) + � 2 ~ X 2 ( t ; t 0 ) + � � � ; F1 MM $K !" X ( t 0 ) = X 0 ( t 0 ) + � X 1 ( t 0 ) + � 2 X 2 ( t 0 ) + � � � = X 0 ( t 0 ) + � ( t 0 ) : :G=i$N$$ $/ $D $+ $N Dc<!$NJ}Dx<0 $O ( @ t � A ) ~ X 0 = 0 ; (3.6) ( @ t � A ) ~ X 1 = F ( ~ X 0 ) ; (3.7) ( @ t � A ) ~ X 2 = F 0 ( ~ X 0 ) ~ X 1 ; (3.8) $H M? $( $i $l $k !# !! $? $@ $7 !" ( F 0 ( X 0 ) X 1 ) i = P n j =1 f @ ( F 0 ( X 0 )) i =@ ( X 0 ) j g ( X 1 ) j : 3.1 #1 <! $N @]F02r 0 8GM-CM0J30 $N8GM-CM $O $9 $Y $F Ii $N <BIt $r ;}$D $N $G !" t ! 1 $G $N :GDc<! $NA26a2r $N=i4|CM $O Ker A $K B0$9$k $H $9 $k : ~ X ( t = t 0 ; t 0 ) = X 0 ( t 0 ) = m X i =1 C i ( t 0 ) U i = X 0 [ C ] : (3.9) $3$N$H$- !" 2r $O Dj>o>uBV $K $" $k !( ~ X 0 ( t ; t 0 ) = e ( t � t 0 ) A X 0 ( t 0 ) = m X i =1 C i ( t 0 ) U i : (3.10) :GDc<! $NITJQB?MM BN M 0 $N <+A3 $J%Q%i %a %H %j %< %$ %7%g %s$O @QJ,Dj?t C = t ( C 1 ; C 2 ; � � � ; C m ) $G M? $( $i $l $F $$ $k !# =i4|CM $r X 1 ( t 0 ) $H $7 $?$H $-$N#1 <! $N J}Dx<0 (3.7) $N 2r $O !" ~ X 1 ( t ; t 0 ) = e ( t � t 0 ) A [ X 1 ( t 0 ) + A � 1 Q F ( X 0 ( t 0 ))] +( t � t 0 ) P F ( X 0 ( t 0 )) � A � 1 Q F ( X 0 ( t 0 )) ; (3.11) 8

$G$"$k !# 1& JU Bh #19‘ $O P 6u4V $+ $i $O $: $l $? B. $$1? F0 $r 4^ $s$G$$ $k !# $7 $+ $7 !" $3$N9‘ $O L$ $@ 7h $a $i $l$F $$ $J $$ =i4|CM X 1 ( t 0 ) $r <! $N$h $& $K A* $V $3$H$G >C$9 $3$H $, $G $- $k !( X 1 ( t 0 ) = � A � 1 Q F ( X 0 ( t 0 )) : (3.12) X 1 ( t 0 ) $O P 6u 4V $HFH N) $G$" $j !J P X 1 ( t 0 ) = 0 !K !" $^ $? !" C ( t 0 ) $N$_ $N4X ?t $G$"$k $3 $H $rCm0U $7 $F$*$/ !# $3 $& $7 $F !" #1<!$N@]F02r $O ~ X 1 ( t ; t 0 ) = ( t � t 0 ) P F � A � 1 Q F ; (3.13) $H 9= @. $G $- $k !# $3 $N $H $- !" IT JQ B? MM BN $O<! $N $b $N $K JQ 99 $5 $l $F $$ $k !( M 1 = f X j X = X 0 � �A � 1 Q F ( X 0 ) g : $3$3 $^ $G$G 6a;w $r ;_ $a $k $H $9$k $H !" 6a;w2r $O ~ X ( t ; t 0 ) = X 0 + � f ( t � t 0 ) P F � A � 1 Q F g ; (3.14) $H $J $k !# @] F0 $K $h $j !" P 6u 4V $K B0$9 $k 1J G/ 9‘ $, =P 8= $7 $? $3 $H $K Cm 0U !# !! $3 $N 2r $K $/$j$3 $_ 72 J} Dx <0 d ~ X =dt 0 j t 0 = t = 0 $r$+$1 $k $H !" _ X 0 ( t ) = �P F ( X 0 ( t )) ; (3.15) $, F@ $i $l $k !# $3$N J}Dx<0 $O C ( t ) $K $D$$$F$N m <!85O"N)J}Dx<0 $G$" $k!( _ C i ( t ) = � h ~ U i ; F ( X 0 [ C ]) i ; ( i = 1 ; 2 ; � � � ; m ) : (3.16) dC i =dt � O ( � ) $J$N$G !" C ( t ) $N 1?F0 $O !V $f $C $/ $j !W $G $" $k $3$H $, J, $+ $k !# $3$N C ( t ) $r MQ $$ $F !" Bg0h E*NN0h $G BEEv $J 2r $O <! $N$h $& $K =i4|CM $H $7 $F F@ $i $l $k !( X ( t ) = ~ X ( t ; t 0 = t ) = m X i =1 C i ( t ) U i � �A � 1 Q F ( X 0 [ C ]) : (3.17) 3.2 #2 <!$^ $G 6a;w $r$9$9$a$?$H$- t = t 0 $G $N =i4|CM $r X 2 ( t 0 ) $H $7 $?$H$-$N #2 <! $N @]F0J}Dx<0 !J 3.8 !K $N 2r $O ~ X 2 ( t ; t 0 ) = e ( t � t 0 ) A h X 2 ( t 0 ) � n A � 1 Q F 0 A � 1 Q F � A � 2 Q F 0 P F oi + A � 1 Q F 0 A � 1 Q F � A � 2 Q F 0 P F � ( t � t 0 ) n P F 0 A � 1 Q F + A � 1 Q F 0 P F o + 1 2 ( t � t 0 ) 2 P F 0 P F ; (3.18) $H$J $k !# $3$3$G !" F $H F 0 $N 0z?t $O X 0 [ C ] $G $" $k !# =i4|CM $O Bh#1 9‘ $+$i @8 $8 $& $kB.$$ 1?F0 $r >C$9 MW @A $+$i !" X 2 ( t 0 ) = A � 1 Q F 0 ( X 0 ) A � 1 Q F ( X 0 ) � A � 2 Q F 0 P F ; (3.19) $H7h $a $i $l$k!# $3 $l $O Q 6u 4V $KB0 $7 $F $$ $k !# $3 $N $3 $H $O !" IT JQ B? MM BN $,$5 $i $K X = X 0 [ C ] + � [ C ]; � ’ � X 1 + � 2 X 2 $H JQ99 $5 $l $?$3$H$r 0UL#$9$k !# 9

$3 $& $7 $F !" #2<! $N@]F02r $O ~ X ( t ; t 0 ) = X 0 ( t 0 ) + � f ( t � t 0 ) P F � A � 1 Q F g + � 2 � A � 1 Q F 0 A � 1 Q F � A � 2 Q F 0 P F � ( t � t 0 ) n P F 0 A � 1 Q F + A � 1 Q F 0 P F o + 1 2 ( t � t 0 ) 2 P F 0 P F � ; (3.20) $H$J $k !# P 6u4V $K B0$9$k?7 $? $J 1JG/9‘ $N H/@8 $K Cm0U !# $/ $j $3$_ 72J}Dx<0 d ~ X =dt 0 j t 0 = t = 0 $O _ X 0 ( t ) � �P F � �A � 1 Q F 0 _ X 0 + � 2 n P F 0 A � 1 Q F + A � 1 Q F 0 P F o = 0 ; (3.21) $H$J $k !# $3 $l$K :8 $+$i <M1F1i;;;R P !" Q $r :nMQ$5 $; $F _ X 0 ( t ) � �P F + � 2 P F 0 A � 1 Q F = 0 ; (3.22) � �A � 1 Q F 0 _ X 0 + � 2 A � 1 Q F 0 P F = 0 ; (3.23) $r F@$k !# #2HVL\ $N J}Dx<0 !J 3.23 !K $O �A � 1 Q F 0 ( � _ X 0 + �P F ) = 0 ; $H JQ7A $G$- !" $3$N %*!< %@ !< $G !J 3.22 !K $H Ey2A $G$"$k $3 $H $, $o $+ $k !# Bh #1$NJ} Dx <0 $+ $i C $K $D $$ $F JD $8 $? J}Dx<0 _ C i = � h ~ U i ; F � � F 0 A � 1 Q F i ; i = 1 ; 2 ; : : : ; m; (3.24) $, F@ $i $l $k !# Bg0hE*NN0h $G BEEv $J 50F; $r M? $( $k2r $O =i4|CM $H $7 $F <!$N$h $& $K M? $($i $l $k!’ X ( t ) = X ( t ) = X 0 [ C ] + � [ C ] = X 0 [ C ] � �A � 1 Q F + � 2 f A � 1 Q F 0 A � 1 Q F � A � 2 Q F 0 P F g : (3.25) $? $@ $7 !" C ( t ) $O (3.24) $N 2r $G $" $k !# >e<0 $K $*$$ $F F $H F 0 $N 0z ?t $O $9$Y $F C $G $" $k !" $9 $J$o $A !" X ( t ) = X [ C ]. C $O Hs@]F02r $N @QJ,Dj?t $G $" $C$? $3$H$r Cm0U $7 $F $* $/ !# $3$3$G M? $( $? I=<0 (3.24) ( $" $k$$ $O !" $=$N !V Jl !W J}Dx<0 (3.22)) $*$h $S (3.25) $O =LLsJ}Dx <0 $H $7 $F IaJW E* $G$" $j !" B?$/ $N 8D JL $N =L Ls $N Ld Bj $O $3 $l$i $N J}Dx<0 $K 6qBN E* $J <M 1F;R P $*$h $S Q $r BeF~$9 $k $@$1$G F@ $i $l $k !# 4 %\%k%D%^ %s J}Dx<0 $N N.BNNO3X6K8B >e5- $NDj<0 2= $N6=L# $"$k1~MQ $H $7 $F !" 8E E5N. BN $K BP $9$k %\%k %D%^ %s J}Dx<0 $NN.BNNO 3X 6K 8B $r $/ $j $3 $_ 72K! $G 5a $a $F$_ $k [34] !# 10

4.1 %\%k%D%^ %s J}Dx<0 $K 4X $9 $k4pK\E*;v9‘ [37] %\%k%D%^ %s J}Dx<0 %\ %k %D%^ %s J}Dx <0 $O 0LAj 6u 4V ( r ; v ) $K $* $1 $k #1BNJ, I[ 4X ?t f ( r ; v ; t ) $N;~4V JQ 2= $r M? $( $kH/E8J}Dx<0 $G$" $j !" <! $N$h $& $K =q $1 $k !’ @ f @ t + v � @ f @ r = I [ f ] : (4.26) $3$3 $K !" :8JU $O 1?F0J}Dx<0 $K => $& JQ2= $r I= $7 !" 1&JU $O >WFM $K $h $kJQ2= $r M? $( $k !V >WFM@QJ, !W $G $" $k!( I [ f ] = Z d v 1 Z d v 0 Z d v 0 1 w ( v v 1 j v 0 v 0 1 ) � � f ( r ; v 0 ; t ) f ( r ; v 0 1 ; t ) � f ( r ; v ; t ) f ( r ; v 1 ; t ) � : (4.27) A+0\3NN( w ( v v 1 j v 0 v 0 1 ) $O Hy;kE* $J 1?F0K!B’ $N ;~4VH?E>ITJQ@- $N$?$a <! $N BP>N@- $r ;}$D!( w ( v v 1 j v 0 v 0 1 ) = w ( v 0 v 0 1 j v v 1 ) : (4.28) $^ $? !" >WFM $9$kN3;R $N F~ $l BX $($K BP$9$kITJQ@-$h$j!" w ( v v 1 j v 0 v 0 1 ) = w ( v 1 v j v 0 1 v 0 ) = w ( v 0 1 v 0 j v 1 v ) ; (4.29) $r F@$k !# :G8e $N Ey<0 $G$O (4.28) $r MQ$$ $? !# J]B8B’ $H%P%i %s %9 J}Dx<0 >WFM2aDx $G N3;R?t !" A41?F0NL$* $h $S 1?F0 %(%M %k %. !< $, J]B8$5 $l $k $3 $H $h $j !" >WFM@QJ, $K BP $7 $F <! $N 91Ey<0 $, @.$jN)$D !( Z d v I [ f ] = 0 ; Z d v v I [ f ] = 0 ; Z d v v 2 I [ f ] = 0 : (4.30) 0lHL $K !" v $N 4X?t ’ ( v ) $, Z d v ’ ( v ) I [ f ] = 0 ; (4.31) $r K~ $?$9 $H$- !" ’ ( v ) $r !V >WFM IT JQ NL !W $H$$ $& !# >W FM IT JQ NL ’ ( v ) $K BP $7 !" $= $NL)EY n ’ $H N. $l j ’ $O <! $N$h $& $K M? $($i $l $k!( n ’ = Z d v ’ ( v ) f ( r ; v ; t ) ; j ’ = Z d v v ’ ( v ) f ( r ; v ; t ) : (4.32) $3$N$H $- !" <! $N O"B3 $N <0 !J %P %i %s %9J}Dx<0 !K $, @.$jN)$D!( @ t n ’ + r � j ’ = 0 : (4.33) $3 $& $7 $F !" N3 ;R ?t !" A4 1? F0 NL $* $h $S 1?F0 %(%M %k %. !< $NJ]B8 $K BP$9 $kO" B3 $N<0 !J %P %i %s %9 J} Dx <0 !K $H $7 $F 7A<0>e !! <! $N N.BNJ}Dx<0 $, F@ $i $l $k!’ @ t � + r � ( � u ) = 0 ; (4.34) @ t ( �u i ) + @ j ( �u j u i ) + @ j P j i = 0 ; (4.35) @ t ( � u 2 2 + e ) + @ i � ( � u 2 2 + e ) u i + Q i � + @ i ( P ij u j ) = 0 : (4.36) 11

$? $@ $7 !" � , u , e , P ij , Q i $O $= $l $>$l !" 0J2< $G Dj5A$5 $l $k !" L)EY !" N.B. !" %(%M %k %. !<L)EY !" 05NO %F %s %=%k !" G.N.B+ $G$" $k!( � ( r ; t ) = m Z d v f ( r ; bf v ; t ) = mn ( r ; t ) ; (4.37) � ( r ; t ) u ( r ; t ) = m Z d v v f ( r ; bf v ; t ) ; (4.38) e ( r ; t ) = Z d v m 2 j v � u j 2 f ( r ; v ; t ) ; (4.39) P ij ( r ; t ) = Z d v m ( v i � u i )( v j � u j ) f ( r ; v ; t ) ; (4.40) Q i ( r ; t ) = Z d v m 2 j v � u j 2 ( v i � u i ) f ( r ; v ; t ) : (4.41) $3$3$G !V 7A<0>e !W $H 8@$C $?$N $O !" L$ $@ J,I[4X?t f $N 6qBNE*7A $, 5a$^$C $F$$ $kLu $G$O$J $$ $+$i$G $" $k !# %\ %k %D %^ %s J}Dx<0 $O E}7WNO3X $N J}Dx<0 $J$N $G !" FbIt %(%M %k %. !<$NI=<0 $d M"Aw78?t $, 6qBN E* $K 5a$^ $i$J$1 $l $P 0UL# $, $J $$ !# H DjM} H 4X?t $r <! $N$h $& $K Dj5A$9$k !’ H ( r ; t ) = Z d v f ( r ; v ; t ) ( ln f ( r ; v ; t ) � 1 ) : (4.42) J?9U>uBV $G$O !" H 4X?t $O%( %s %H %m %T !< S $N Id9f $r BX $($?$b$N $K Ey $7 $$ !# BP1~ $9$kN. $l $r J H ( r ; t ) = Z d v v f ( r ; v ; t ) ( ln f ( r ; v ; t ) � 1 ) ; (4.43) $H Dj5A$9$k $H <! $N %P %i %s %9J}Dx<0 $, @.$jN)$D!’ @ H @ t + r � J H = Z d v I [ f ] ln f : (4.44) $3$N<0 $O !" ln f $, >W FM IT JQ NL $N $H$- !" H 4X ?t $, J] B8 $5 $l $k $3 $H $r <( $7 $F$$$k!# $3 $l $O !" f ( r ; v ; t ) $, 8e $N (4.57) $G M? $($i $l $k6I=jJ?9UJ,I[ $K $J $k $H $- $G$" $k $3 $H$r <($9 $3 $H $, $G $- $k !# 4.2 N.BNJ}Dx<0 $N F3=P x 2 $" $k $$ $O x 3 $N 0lHLO@ $K BP1~$5 $; $k $?$a !" v $r v ! v i $H N%;62=$9$k [24] !# $= $7 $F !" f ( r ; v i ; t ) $N 0z?t $N Cf ( r ; t ) $H v i $r 6hJL $7 !" v i $r J,I[4X?t $N E: $( ;z $H $7 $F 07 $& !( f ( r ; v i ; t ) = f i ( r ; t ) � ( f ( r ; t )) i : (4.45) $3$N$H$- !" %\ %k %D %^ %s J}Dx<0 $O !" @ f i @ t = ^ I [ f ] i � v � @ f i @ r ; (4.46) $H$J $k !# $3$3 $K !" ^ I [ f ] i = X j;k ;l w ( v i v j j v k v l )( f k f l � f i f j )( r ; t ) : (4.47) 12

N.BN $, D9GHD9$N $f $C $/ $j $7 $? 1?F0 $r $7 $F $$ $k>uBV $r 9M $( !" v i � @ f i @ r = O ( � ) ; ; j � j < 1 ; (4.48) $G$"$k $H$9$k !# $3$N>. $5 $5 $r 7A<0 E* $K <h $jF~ $l $k $? $a !" %9 %1!< %k $5 $l $? 0LCV :B I8 � r $r <! $N$h $& $K F3F~ $7 $h $& !( � r = � r ; @ @ r = � @ @ � r : (4.49) $3$N$H$- !" (4.46) $O @ f i @ t = ^ I [ f ] i � � v i � @ f i @ � r ; (4.50) $H$J $j !" x 2 $G $N @]F0O@ $, E,MQ $G $- $k 7A<0 $K$J $k !# 2r $r f i ( � r ; t ) = f (0) i ( � r ; t ) + �f (1) i ( � r ; t ) + � � � ; $H E83+ $7 $F $* $/ !# f i ( � r ; t 0 ) $r =i4|CM $H $9 $k t � t 0 $G $N @]F02r $r ~ f i ( � r ; t ; t 0 )) $H $9$k!( ~ f i ( � r ; t = t 0 ; t 0 ) = f i ( � r ; t 0 ) : (4.51) ~ f i ( � r ; t ; t 0 )) $N @]F0E83+ $r ~ f i ( � r ; t ; t 0 ) = ~ f (0) i ( � r ; t ; t 0 ) + � ~ f (1) i ( � r ; t; t 0 ) + � � � ; (4.52) $H $7 !" 3F<!?t $G$N =i4|>r7o $r <! $N$h $& $K @_Dj$9$k !( ~ f ( l ) i ( � r ; t = t 0 ; t 0 ) = f ( l ) i ( � r ; t 0 ) ; ( l = 0 ; 1 ; 2 ::: ) : (4.53) 0 <!$NJ}Dx<0 $O @ ~ f (0) i @ t = ( I [ ~ f (0) ]) i : (4.54) $o $l $o $l$O t ! 1 $G $N A26aE* $J$f $C $/ $j $7 $? 1?F0 $K 6=L# $, $" $k$N $G !" 0 <!2r $H $7 $F Dj>o2r @ ~ f (0) i @ t = 0 ; (4.55) $r <h$k !# $3$N 2r $O G$0U $N � r $K BP $7 $F !" ( ^ I [ ~ f (0) ]) i = 0 ; (4.56) $r K~ $?$9J} Dx <0 $N8GDj E@ $G$"$k !# $^ $? !" (4.56) $O J,I[ 4X ?t ~ f (0) $, >WFM IT JQ 9‘ $N $_ $N4X?t $G$"$k $3 $H $r <( $7 $F$$$k!# $= $N $h$& $JJ,I[ 4X ?t $O 6I =j J? 9U J, I[ 4X ?t !" $9 $J $o$A !" <! $N%^%/ %9 %& %’ %k J, I[ 4X ?t $G$"$k !( ~ f (0) i ( � r ; t ; t 0 ) = n ( � r ; t 0 ) � m 2 � k B T ( � r ; t 0 ) � 3 = 2 exp � � m j v i � u ( � r ; t 0 ) j 2 2 � k B T ( � r ; t 0 ) � : (4.57) $3$3 $G !" 6I=jL)EY n , 6I=j29EY T , 6I=jN.B. u $, $9$Y $F !" G$0U $N =i4|;~4V t 0 $H CV:BI8 � r $K 0MB8 $9$k $, ;~4V t $K$O 0MB8 $7 $J $$$3$H$r Cm0U $7 $F $* $/ !# 13

1 <!$N@]F0J}Dx<0 $O � ( @ @ t � A ) ~ f (1) � i = � v i � @ ~ f (0) i @ � r (4.58) $H =q $1 $k !# $3$3 $K !" A $O � ^ I 0 [ ~ f (0) ] ~ f (1) � i = 1 X j =1 @ I @ ~ f j � � � � ~ f = ~ f 0 � ~ f (1) j � ( A ~ f (1) ) i : (4.59) $K$h $C $FDj 5A $5 $l $k@~ 7A 1i ;; ;R $G$"$k!# E, Ev $K Fb@Q $rDj5A $9 $k $H !" A $O <+ 8J 6& Lr $G $"$j!" 5 $D $N>W FM IT JQNL !" m; v ; m 2 v 2 $r 0 8GM- %Y %/ %H %k$H $7 !" $= $l 0J30 $N8GM- CM $O Ii $G$"$k $3 $H $r <( $9 $3 $H $,$G $-$k [37] !# P $r A $N 0 8GM-CM $N D%$kItJ,6u4V $X$N <M1F1i;;;R !" Q = 1 � P $H Dj5A$9$k !# x 3 $N 0lHLO@ $, $=$N $^$^E,MQ $G $-$F !" ~ f (1) = � ( t � t 0 )P v � @ ~ f (0) @ � r + A � 1 Q v � @ ~ f (0) @ � r ; (4.60) $H 5a$^$j!" � 1 $^ $G$N @]F02r $O ~ f ( � r ; t; t 0 ) = ~ f (0) ( � r ; t; t 0 ) + � [ � ( t � t 0 )P v � @ ~ f (0) @ � r + A � 1 Q v � @ ~ f (0) @ � r ] : (4.61) $H$J $k !# $3$3$G 6a;w $r ;_ $a $k $H !" $/ $j $3$_ 72J}Dx<0 !" @ ~ f =@ t 0 j t 0 = t = 0 $h$j !" @ ~ f (0) @ t + � P v � @ ~ f (0) @ � r = 0 ; (4.62) $, F@ $i $l $k !# $3 $l$O ~ f (0) $N Cf $N n ( r ; t ), u ( r ; t ) $*$h $S T ( r ; t ) $K $D$$$F$N 1?F0J}Dx<0 !" $9 $J$o $A !" N. BNJ} Dx<0 $r M? $( $k !# <B :] !" =g<! m , m v $= $7 $F mv 2 = 2 $H$N Fb@Q $r <h$k $H (4.34) $K M? $($? %P%i %s %9J} Dx <0 $H $7 $F $N N.BNJ}Dx<0 $, F@ $i $l $k $, !" :# $d !" f $, 6qBNE* $K 5a$^$C $F$$ $k$N $G !" %(%M %k %. !<L)EY e !" 05 NO %F %s %=%k P ij $*$h $S G.N.B+ Q i $, <! $N$h $& $K 6qBNE* $K M? $( $i $l $k !’ e ( r ; t ) = Z d v m 2 j v � u j 2 f (0) ( r ; v ; t ) = 3 2 k B T ( r ; t ) ; (4.63) P ij ( r ; t ) = Z d v m ( v i � u i )( v j � u j ) f (0) ( r ; v ; t ) = nk B T ( r ; t ) � ij � P ( r ; t ) � ij ; (4.64) Q i ( r ; t ) = Z d v m 2 j v � u j 2 ( v i � u i ) f (0) ( r ; v ; t ) = 0 : (4.65) $3$3$G !" Bh#2 <0 $K $*$$$F M} A[ 5$ BN$N >u BV J}Dx <0 $r ;H$C $F 05 NO P $r Dj 5A $7 $? !# f (0) $, 6I =j J? 9UJ, I[ $J $N $G G.N.B+ $O$J$$ !# $3 $l$i$r (4.34) $K BeF~ $9$k $H !" $3$N6a;w $G $O <! $N !" ;60o $N $J$$N.BNJ} Dx <0 !J %* %$ %i!< J}Dx<0 !K $, F@ $i $l $k $3$H $K$J $k !’ @ � @ t + r � � u = 0 ; (4.66) @ ( �u i ) @ t + @ @ x j ( �u i u j ) + @ @ x i P = 0 ; (4.67) @ @ t ( �u 2 + e ) + @ @ x i � ( � u 2 2 + e + P ) u i � = 0 : (4.68) 14

$? $@ $7 !" $3$N$H$-$N J,I[4X?t $O f ( r ; v ; t ) = f (0) ( r ; v ; t ) + A � 1 Q v � @ f (0) ( r ; v ; t ) @ r ; (4.69) $H$J $j !" @]F0 $K $h$j 6I=jJ?9UJ,I[ $+$i $N $: $l$, @8$^ $l $3 $l$, ;60o $N 8z2L $r I= $7 $F $$ $k !# 2 <! $N@]F02r $r 5a $a$k $H ;60o 8z 2L $NF~ $C $?N.BN J}Dx <0 !J %J %S %( - %9 %H !<%/%9 J} Dx<0 !K $, F@ $i $l !" G4 @- N( $J $I $N M"Aw78?t $, 6qBNE* $K 5a $a $i $l $k !# <B:] !" #2<! $N @]F0J}Dx<0 $O � ( @ @ t � A ) ~ f (2) � i = � v i � @ ~ f (1) i @ � r (4.70) $H =q $1 $k !# !! $? $@ $7 !" >WFM @Q J,$N ~ f (1) $K $D $$$F 2 <!$N 9‘ $O L5 ;k $7 $? 10 !# x 3 $N 2r $, $= $N $^ $^ ;H $($F !" 7k6I$/$j $3$_ 72J}Dx<0 $O @ f (0) @ t + � P v � r f (0) � � 2 P v � r A � 1 Q v � r f (0) = 0 ; (4.71) $H$J $k !# !! $3$N Bh#39‘ $O ;60o $N 8z2L $r I= $7 $F $$ $k !# $3$N 9‘ $+$i MM !9 $N M"Aw78?t $N I=<0 $, M? $( $i $l $k !# 5 $*$o $j $K $3$3 $G >R2p $7 $? 7O $N $f$C $/ $j $7 $? 1?F0 $r <h $j=P $9J} K! $H $7 $F$N $/ $j $3$_72K! $O !" B> $NLdBj $K $b E,MQ $G $- $k !# $? $H$( $P !" %/ %i %^!< %9J}Dx<0 $+$i CGG.E* $K B.$$1? F0 $r >C 5n $7 $F Sumork o wski J}Dx <0 $r F3 $/ %U%) %C%+!< - %W %i %s %/J} Dx <0$N =L Ls $N Ld Bj !" $^$? !" %i %s %8 %e%P %s J} Dx<0 $+$i %U %) %C%+!< - %W %i %s %/J} Dx <0 $r F3 $/Ld Bj $J $I [38] $G $" $k !# $^ $? !" BBGKY 3,AX $+$i%\ %k %D %^ %s J} Dx<0 $r F3 $/ $3$H $b $/$j$3 $_ 72 K! $G$G$- $k $O$:$G $" $k !# M-8B29EY $G$N >l $N M}O@ $X$N 1~MQ $K $D$$ $F $O [11, 26] $r ;2>H !# ;29MJ88% [1] S. W ein b erg, Ph ys. Rev. D 9 (1974), 3357; D.A. Kirzhnits and A.D. Linde, Ann. Ph ys. 101 (1976), 195. [2] T. Altherr, Ph ys. Lett. B238 (1990), 360; N. Banerjee and S. Mallik, Ph ys. Rev. D 43 (1991), 3368; S. Chiku and T. Hatsuda, Ph ys. Rev. bf D57 (1998), R6. [3] R. D. Pisarski, Ph ys. Rev. Lett. 63 (1989), 1129; E. Braaten and R. D. Pisarski, Nucl. Ph ys. B337 (1990) 569; ibid., B339 (1990), 310. $=$N B>B? $/ $N 4XO"$9$kJ88% $r 4^ $‘M-8B29EY $N >l $N M} O@ $N @] F0 O@ $N Am 9g Js 9p $H $7 $F<! $N %b%N %0 %i %U $, ;2 9M $K $J$k ; M. Le Bellac, Thermal Field Theory , (Cam bridge Monographs on Mathematical Ph ysics, Cam bridge Univ ersit y Press, 1996). [4] J. P . Blaizot, E. Iancu and J.-Y. Ollitrault, in Quark Gluon Plasma I I , ed. b y R. C. Hw a (W orld Scien ti�c, Singap ore, 1996). [5] L. Kadano� and G. Ba ym, Quan tum Statistical Mec hanics , (Benjamin, New Y ork, 1962); A. A. Abrik oso v, L.P . Gork o v and I.E. Dzy aloshinski, !V E} 7W J* M} 3X $K $* $1 $k >l$N NL ;R O@$N J} K! !W ( >>86Ip@8 B>Lu ) ( El5~?^=q !" 1970). 10 $3 $N 9‘ $+$i$O $$$o$f $k %P !<%M%C %H 9‘ $, 8= $l $k !# 15

[6] A. Niega w a, Prog. Theor. Ph ys. 102 (1999), 1; hep-th/9810043 . [7] K. Ka w asaki and I. Opp enheim, Ph ys. Rev. A 139 (1965), 1763. [8] @n :j !! 63 <# !" !V Hs J? 9U $HAj E> 0\ | !! %a %=%9 %1 !< %k$NE} 7W J* M} 3X | !W !! !J D+ AR =q E9 !! #2 #0 #0 #0G/ !K . [9] L. E. Reic hl, !V 8=BeE} 7W J* M} 2< !W ( NkLZA} M: 4FLu )( 4] A1 !" 1984). 86Cx $O 1998 G/ $K BhFs HG $, =P $F $$ $k !# [10] K. T ak ashiba, In t. J. Mo d. Ph ys. A 11 (1996) 2309; J. -P . Blaizot and E. Iancu, Ph ys. Rev. Lett. 76 (1996), 3080. [11] D. Bo y ano vsky and H.J. de V ega, Ph ys.Rev. D59 (1999), 105019; D. Bo y ano vsky , H.J. de V ega and S. -Y. W ang, Ph ys.Rev. D61 (2000), 06506 and the references cited therein. [12] N. Goldenfeld, O. Martin and Y. Oono, J. Sci. Comp. 4 (1989),4; N. Goldenfeld, O. Martin, Y. Oono and F. Liu, Ph ys. Rev. Lett. 64 (1990), 1361; N. D. Goldenfeld, \Lectures on Phase T ransitions and the Renormalization Group,"Addison-W esley , Reading, Mass., 1992. L. Y. Chen, N. Goldenfeld, Y. Oono and G. P aquette, Ph ysica A 204 (1994)111. G. P aquette, L. Y. Chen, N. Goldenfeld and Y. Oono, Ph ys. Rev. Lett. 72 (1994)76; L. Y. Chen, N. Goldenfeld and Y. Oono, Ph ys. Rev. Lett. 73 (1994)1311; L. Y. Chen, N. Goldenfeld and Y. Oono, Ph ys. Rev. E 54 (1996), 376. F|K\8l $N J88% $G $O !" BgLn 9n;L , F|K\J*M}3X2q;o !" 52 (1997), 501. [13] E.C.G. Stuc k elb erg and A. P etermann, Helv. Ph ys. Acta 26 (1953), 499. M. Gell-Mann and F. E. Lo w, Ph ys. Rev. 95 (1953), 1300. <! $N O@ J8 $N App endix $O8e <T $N O@ J8 $K $D $$ $F $N M% $l$? 2r @b $K $J $C $F $$ $k ; K. Wilson,Ph ys. Rev. D3 (1971)1818 !# $^ $? !" <! $N 2r @b $b FI $_ $4 $? $( $, $" $k ; S. W ein b erg, in Asymptotic Realms of Ph ysics , ed. A. H. Guth et al. (MIT Press, 1983) !# [14] S.K. Ma, "Mo dern Theory of Critical Phenomena", W. A. Benjamin, New Y ork, 1976. J. Zinn- Justin, Quan tum Field Theory and Critical Phenomena (Clarendon Press, Oxford, 1989). , K.-I. Aoki, Prog. Theor. Ph ys. Suppl. 131 (1998), 129. 87L) $JDj<0 2= $K 6=L# $, $" $k?M $K $O F| K\ 8l $N J88% $H $7 $F$O !" 9>Bt MNB> !V $/ $j $3$_ 72 $N J}K! !W 4dGH=qE9 (1994 G/ !K !" $r 5s $2 $k $3$H $, $G $- $k !# [15] K.G.Wilson and M.E.Fisher, Ph ys. ReV. Lett. 28 (1972), 240; K.G. Wilson, Ph ys. Rev. Lett. 28 (1972), 548; K.G. Wilson and J. Kogut, Ph ys. Rep. 12C (1974), 75. %& %$ %k %=%s $N $/$j$3 $_ 72$N 4p AC $H $= $N 0U 5A $r =R$Y$? :G6a$N J8 8% $H $7 $F !" M. E. Fisher, Rev. Mo d. Ph ys., 70 (1998), 653. [16] F. W egner and A. Hough ton, Ph ys. Rev. A8 (1973),401. [17] S. W ein b erg,"The Quan tum Theory of Fields I I", Cam bridge U.P ., 1996. [18] C. M. Bender and S. A. Orszag, Adv anced Mathematical Metho ds for Scien tists and Engineers (McGra w-Hill, New Y ork, 1978). [19] N.N. Bogoliub o v, in \ Studies in Statistical Mec hanics", v ol.1, (J. de Bo er and G.E. Uhlen b ec k Ed.)North-Holland. 16

[20] S. Chapman and T.G. Co wling, \The Mathematical Theory of Non-Uniform Gases" (3rd ed.) Cam bridge U.P ., 1970. [21] P . Ring and Sc h uc k, The Nuclear Man y-Bo dy Problem , (Springer-V erlag, New Y ork, 1980); T. Marumori, T. Mask a w a, F. Sak ata and A. Kuriy ama, Prog. Theor. Ph ys. 64 (1980) 1294; M. Y amam ura and A. Kuriy ama, Prog. Theor. Ph ys. Suppl. 93 (1987). [22] H. B. Nielsen and P . Olesen, Nucl. Ph ys. B61 (1973), 45; T. Eguc hi and H. Suga w ara, Ph ys. Rev. D10 (1974), 4257; Y. Nam bu, Ph ys. Rev. D 10 (1974) 4262; G. C. Baronco, B. Sakita and P . Senjano vic, Ph ys. Rev. D10 2573, 2582; A. Hoso y a and K. Kikk a w a, Nucl. Ph ys. 101 (1975) 271. [23] KsLn !! Gn !" !V Hy J, J} Dx <0 !! I !W 4d GH 9V :B 1~MQ ?t 3X !" !J 4d GH =q E9 !" #1 #9 #9#3 !K ; F#0f 9( !" 2, K\ 5W !" !V Hs @~7? NO3X !W 4dGH9V:B 1~ MQ?t3X !" !J 4dGH=q E9 !" #1#9#9 #3 !K ; J. D. Cra wford, Rev. Mo d. Ph ys. 63 (1991), 991. [24] Y. Kuramoto, Prog. Theor. Ph ys. Suppl. 99 (1989), 244; B"K\ M35* !" J*@-8&5f 49 (1987) 299. [25] Y. Nam bu and G. Jona-Lasinio, Ph ys. Rev. 122 (1961), 345; QCD $N @V30M- 8zM}O@ $H $7 $F $N$3 $N LO7? $K $D$$$F$N Am 9gJs9p $H $7 $F !" S. Klev anski, Rev. Mo d. Ph ys. 64 (1992), 649; T. Hatsuda and T. Kunihiro, Ph ys. Rep. 247 (1994), 221; J. Bijnens, Ph ys. Rep. 265 (1996), 369. [26] H,ED 2B9’ !" <! $N Js9p !# [27] T.Kunihiro, Prog. Theor. Ph ys. 94 (1995), 503; (E) 95 (1996), 835; Jpn. J. Ind. Appl. Math. 14 (1997),51. [28] T. Kunihiro, Prog. Theor. Ph ys. 97 (1997). [29] T. Kunihiro, Ph ys. Rev. D57 (1998). [30] T. Kunihiro, Prog. Theor. Ph ys. Suppl. 131 (1998), 459; $^ $? !" patt-sol/979003 $b ;2>H . [31] S.-I. Ei, K. F ujii and T. Kunihiro, Ann. Ph ys. 280 (2000), 236. [32] T. Kunihiro and J. Matsukidaira, Ph ys. Rev. E57 (1998), 4817. [33] M. Suzuki, J. Ph ys. So c. Jpn., 55 (1986), 4205; Coheren t Anomaly Metho d; Mean Field, Fluctuations and Systematics , M. Suzuki et al ed. (W orld Scien ti�c, 1995). [34] T. Kunihiro, (1999, Ma y) ,unpublished; $3 $N ;E;v $N FbMF $O ;d $N ;XF3 $N$b $H $K <! $N =$;NO@J8 $K $^ $H$a $i $l$F$$$k !( 0BN) 1YO/ , !V $/ $j $3 $_72 J} Dx <0 $N %\%k%D%^ %s J} Dx <0 $NN. BN NO 3X 6K 8B $X $NE, MQ !W , 1999 G/EYN6C+Bg3XM}9)3X8&5f2J=$;NO@J8 !" 2000 G/ 2 7nDs=P !# [35] T. Kunihiro, in preparation. [36] G. B. Whitham, Linear and Non-linear w a v es , (John Wiley and Sons, 1977). [37] D. Resib ois and M. DeLeener, Classical Kinetic Theory of Fluids , (John Wiley and Sons, 1977): KL86 !! OBIW � 5H@n8& 0l !" !V HsJ?9U7O $N 2J3X !! I !W Bh#3>O !J KL86OBIW<9I. !K !J 9VCL <R 1994); %$ %’ � %( %‘ � %j %U %7 %C%D !" %( %j � $Z � %T %?%(%U %9 %- !< !" !V J*M} E*1? F03X !! #1 !W !! !J El 5~?^ =q !" #1#9 #8#2 !K . 17

[38] C. W. Gardiner, Handb o ok of Sto c hastic Metho ds 2nd ed. (Springer, 1985); K. Kanek o, Prog. Theor. Ph ys. 66 (1981) 129; M. Matsuo and S. Sasa, cond-mat/9810220 ; >> HxH~4u !" J*@-8& 5f 73 -3 (1999-12), 557. 18