%8 %e %j %" =89g $N%O%& %9 %I %k %U <!85 $K $D$$ $F =t_7 =S2p 9bCNBg3X M}3XIt Abstract M-M}4X?t $HD61[@04X?t $N %8%e%j %"=89g$N%O %&%9 %I %k%U <!85 $K4X$9$k $$$/$D $+$N7k2L $r =R$Y $k !#M-M}4X?t$N >l9g$K$O AP 6J7?M- M}4X?t$K$D $$$F$=$N%8%e %j%"=8 9g$N#2 <!85%k %Y !< %0 B, EY $, 0 $H $J $k$3 $H !" $= $7 $F $5$i $K !" $=$N %O%& %9 %I %k %U <! 85 $, ?? $K 2 $h $j >. $5$$$3$H$r<($9 !# $^ $?D61[@04X?t $N>l9g $K$O;X?t4X?tB2 $H@5894X?tB2 $K$D$$$F9M $($k !# %8 %e %j%" =89g $O J#AGJ? LLA4BN$H 0lCW $7 $J$1$l $P Fb E@$r;}$?$J $$ $, !" @5894X?tB2$N >l9g $K$O %U%! %H %& =8 9g $, 6u$G$J $$$H$-$K $b$=$N%8 %e %j%"=8 9g$N#2 <!85%k%Y !< %0 B,EY $, @5$H $J $k$3$H$r <($9!# $5 $i$K ;X ?t4X ?tB2$N$H $-$K$O%U%! %H %& =8 9g $, 6u $G$J $$$H $-$K $b$=$N %8 %e %j%"=89g$N%O%& %9 %I %k %U <!85 $, 2 $H$J $k$3$H$r<($9!# $7 $+ $7 5[ 0z<~4|7O$r;}$D;X ?t4X?t$N %8%e %j%"=89g$N#2<!85 %k%Y !< %0 B,EY $O 0 $H$J $k !# 1 J#AGNO3X7O $^ $: !" $3$N2r@b $G I,MW $J J#AGNO3X 7O $N4pK\E* $J@-<A $rNs5s$9$k!# >ZL@ $O [1] $^ $? $O [9] $r ;2>H !# f $r M-M}4X?t$^$?$O D61[@04X?t$H$9$k !# f n $G f $N n 2s$N 9g@. $r I= $o $9!# f $, M-M}4X?t $N $H$-$O X $O ^ C $H $7 !" f $, D61[@04X?t$N $H$-$O X $r C $H $9$k !# $3$N$H$- F ( f ) = f z 2 X j z $N$" $k6aK5$G f f n g n 2 N $, @55,B2 g J ( f ) = X n F ( f ) $H Dj5A $7 !" F ( f ) $r f $N%U %! %H %&=89g $H8F $S !" J ( f ) $r f $N%8%e%j %"=89g $H8F$V!# Dj5A $h $j F ( f ) $O 3+=89g$G$"$j!" J ( f ) $O JD=89g $G$" $k !# 0J2< !" M-M}4X?t $N<!?t $O 2 0J>e$H$9$k !# DjM} 1 J ( f ) $O >/$J $/ $H$b#3 E@ $r 4^ $‘:G>. $N 40A4ITJQJD=89g$G$" $k !# $3$3$G 40A4IT JQ $G$" $k $H$O f � 1 ( J ( f )) = J ( f ) f ( J ( f )) � J ( f ) $r K~$?$9$3 $H$r$$ $& !# DjM} 2 J ( f ) 6 = X $G $" $k$J $i $P J ( f ) $O FbE@ $r ;}$? $J$$ !# 1

DjM} 3 f $K BP $7 $F9b!9 #2E@ =8 9g E $G <! $rK~ $?$9 $b $N $, B8:_ $9 $k!# X n E $K 4^$^ $l$kG$0U $N %3 %s%Q%/ %H =89g K $H J ( f ) $H8r $o$k G$ 0U $N 3+ =8 9g A $K BP $7$F !" $"$k <+ A3 ?t n $G f n ( A ) � K $H$J $k$b$N $, B8:_$9$k !# DjM} 4 E $r DjM} 3 $N$b$N$H $9$k !# X n E $N G$0U$NE@ z $K BP $7 $F J ( f ) � O � ( z ) $, @.N)$9$k !# $3$3 $G O � ( z ) = f w j f n ( w ) = z for 9 n g $H $7 !" $3 $l$r z $N 8eJ}50F;$H8F$V !# DjM} 5 G$0U$N<+A3?t n $K BP $7 $F F ( f n ) = F ( f ) J ( f n ) = J ( f ) $, @.N)$9$k !# f $N FC0[CM $H$O f $N NW3&CM$^$? $O A26aCM$r$$$$ !" FC0[CM$N=89g $r S ( f ) $G I= $o$9!# FC0[ CM $O J# AGNO3X7O$N 8&5f $K $*$$$F =EMW$J Lr3d $r 2L$?$9!# f $N <!?t$r d $H $9 $l $P S ( f ) $O 9b !9 2 d � 2 8D$N=89g$G$"$k !# D $r F ( f ) $N @.J,$H$9 $k !# D $, f ( D ) � D $r K~$?$9$H$-$K D $r A0J}IT JQ@.J,$H 8F$V !# $^$? f ( � ) = � $r K~$?$9E@ � $r f $N ITF0E@$H8F$V !# DjM} 6 A0J}ITJQ@.J, D $O <!$N#5DL$j$N$$ $:$l$+$G$" $k !# (1) D $O$?$@0l$D$NITF0E@ � $r ;}$A !" G$0U $N z 2 D $K BP $7 $F f f n ( z ) g $O � $K <}B+$9$k!# $3 $N$H $- D $r 5[0z@. J,$H8F $S !" � $r 5[ 0zITF0 E@ $H 8F$V !# $5 $i$K D $O >/$J $/$H$b 0l $D S ( f ) $N E@ $r 4^ $‘!# (2) @ D $O ITF0E@ � $r ;}$A !" G$0U $N z 2 D $K BP $7 $F f f n ( z ) g $O � $K <}B+$9$k!# $3$N $H$- D $r J|J*E*@.J, $H8F $S !" � $r M-M}E*CfN) ITF0E@ $H8F$V !# $5 $i$K D $O >/ $J $/ $H$b 0l$D S ( f ) $N E@ $r 4^$‘ !# (3) D $O C1O"7k $G$"$j!" $? $@$R$H$D$NITF0E@ $r;}$A !" f $N D $X$N :nMQ $O C10L1_HD>e $NL5 8B0L?t$N2sE>$HEy3QF1CM $G$" $k !# $3$N$H$- D $r%8 !< %2%k 1_HD$H8F$V !# $5 $i$K @ D $O [ 1 n =1 f n ( S ( f )) $K 4^$^ $l $k !# (4) D $O #2=EO"7kNN0h $G$"$j !" f $N D $X$N:nMQ $OE,Ev $J#2=E1_4D>e $NL58B0L?t $N2sE> $H Ey3QF1 CM $G$" $k !# $3$N$H$- D $r%(%k %^ %s 4D$H 8F$V !# $5 $i$K @ D $O [ 1 n =1 f n ( S ( f )) $K 4^$^ $l $k !# (5) @ D >e $K f $, Dj5A$5 $l$J $$ E@ � $, B8:_ $7 !" G$0U $N z 2 D $K BP $7 $F f f n ( z ) g $O � $K <}B+$9$k !# $3$N$H$- D $r%Y !<%+!<NN0h$H8F$V !# 2

Cm0U !! Dj5A $h$jM-M}4X?t$NNO3X7O $K$O%Y !<%+!<NN0h $O 8= $o $l $J$$ !#$^ $? !" :GBgCM $N86M} $K $h$jD61[@04X?t$NNO3X7O $K$O%(%k %^ %s 4D $O 8= $o $l $J$$ !# F ( f ) $N@.J, D $G f n ( D ) � D $H$J$k$b $N $r f $N<~4|@. J, $H8F $S !" FC $K f p ( D ) � D $+ $D f q ( D ) \ D = ; (0 < q < p � 1) $H$J $k $H$- D $r <~4| p $N <~4|@.J, $H 8F$V !# $^ $? z 2 X $G f n ( z ) = z $H$J $kE@$r f $N <~4|E@$H 8F $S !" FC $K f p ( z ) = z $+ $D f q ( z ) 6 = z (0 < q < p � 1) $H$J $k$H$- z $r <~4| p $N <~4|E@$H8F$V !#DjM} 5 $K $h$j <~4|@.J, $K $D$$$F$b DjM} 6 $H F1MM $K Dj5A $G$- $k !# $5 $i$K <~4|@.J, $K 4XO" $7 $? <~4|E@ $K$D$$$F$b F1MM $K Dj5A$9$k !# F ( f ) $N @.J, D $G !" G$0U $N<+A3?t m , n ( m 6 = n ) $K BP $7 $F f m ( D ) \ f n ( D ) = ; $H$J$k$b$N $r f $N M7AvNN0h $H8F$V !# %5%j %t%! %s !J [8] !K $K$h$C $F <($5 $l $?<!$NDjM} $K$h$jJ# AGNO3X7O $, CmL\ $r =8$a$k$h $& $K$J $C$? !# DjM} 7 M-M}4X?t$NNO3X7O $K$O M7AvNN0h $O 8=$o $l $J$$ !# 2 M-M}4X?t z 2 C $H r > 0 $K BP $7 $F D ( z ; r ) $G z $r Cf?4$H $7 H>7B r $N 3+1_HD$r I= $o $9!# $^$? !" =8 9g A $K BP $7 $F dim( A ) $G A $N %O%& %9 %I %k %U <!85 $r I=$o$9!# $3$N 2r@b$NCf$G$O %O%& %9 %I %k %U<!85$NI>2A $K$O <!$N%U%m %9 %H %^ %s $N JdBj $, $*$b $K ;H $o $l $k !# JdBj 8 E � C $H $7 !" � $r E >e$N3NN(B,EY $H$9$k !# $b $7 !" $"$k@5Dj?t c , t , r 0 $G !" $9$Y $F $N z 2 E $H $9$Y$F$N r , 0 < r < r 0 $K BP $7 $F � ( D ( z ; r )) � cr t $H$J $k$b$N $, B8:_$9$k$N $G$" $l $P dim( E ) � t $G$" $k !# >e$NJdBj $r MQ$$$k $H <!$NI>2A $, F@ $i $l $k !# DjM} 9 f $O M-M}4X?t $G$=$N <!?t $r d � 2 $H $7 !" 1 2 F ( f ) $H $9$k !# K = max fj f 0 ( z ) j j z 2 J ( f ) g ( > 1) $H $*$/!# $3$N$H$- dim J ( f ) � log d log K $H$J $k !#FC $K M-M}4X?t$N %8%e %j %"=89g$N%O%& %9 %I %k %U <!85 $O @5 $H$J $k !# M-M}4X?t$N3FNW3&E@ $, 5[0z<~4|E@ $K 5[<}$5 $l $k $H$-$K$=$N M-M}4X?t $r AP6J7? $G$" $k $H$$ $& !# AP6J7? $H$J$k I,MW==J,>r7o $K$O <!$N$b$N $, $"$k !# 3

DjM} 10 M-M}4X?t f $, AP6J7? $H$J $kI,MW==J,>r7o $O J ( f ) $N 6aK5 W $H $=$N >e $GDj5A$5 $l $? %j!<%^ %s 7WNL ! ( z ) j dz j $H Dj?t � > 1 $H c > 0 $G G$0U$N z 2 J ( f ) $K $D$$$F ! ( f ( z )) j f 0 ( z ) j ! ( z ) � c� n $H$J $k$b$N $, B8:_$9$k$3 $H$G$" $k !# AP6J7?M-M}4X?t$NB8:_ $K$D$$$F$O <!$N=EMW $J M=A[ $, $" $k !# M=A[ !! AP6J7?M-M}4X?t $N=89g $O 3+ $+$D cGL) $G$" $k !# Cm0U !! f $, AP6J7? $G$"$k$J$i $P F ( f ) 6 = ; $G $" $k !# $7 $? $, $C $F J ( f ) $O FbE@$r;}$?$J$$ !# =89g A � C $K BP $7 $F meas( A ) $G A $N #2<!85 %k%Y!< %0 B,EY $r I= $o$9!# $^ $? !" =89g A , B meas( B ) > 0 $K BP $7 $F densit y( A; B ) = meas( A \ B ) meas( B ) $H Dj5A$9$k !# DjM} 11 f $r AP6J7?M-M}4X?t $H$9 $k !# $3$N$H$- meas( J ( f )) = 0 >ZL@ !! meas( J ( f )) > 0 $H $7 !" z 2 J ( f ) $r L)EYE@ $H$9 $k !# $9 $J$o $A r i ! 0 $K BP $7 $F density( J ( f ) ; D ( z ; r i )) ! 1 ( i ! 1 ) $H$J $k !#I,MW $, $" $l $P E,Ev $K ItJ,Ns $r <h$jD>$9$3 $H$K$h$j !" DjM} 3 $r MQ$$$F f n ( i ) ( D ( z ; r i )) = D i ! D meas( D ) > 0 $H $7 $F $h$$ !# $7 $?$, $C$F density( J ( f ) ; D i ) ! 1 = densit y( J ( z ) ; D ) $H $J $j!" J ( f ) $OJD =8 9g $G $"$k $+ $iFb E@ $r;} $D $3 $H $K $J $j!" $9 $J $o $A!" Dj M} 2 $K$h $j J ( f ) = ^ C $H$J$j L7=b $r F@$k !# J ( f ) >e$N@5 CMM-8B B,EY � $, � � Ey 3QL)EY$G$" $k$H$O !" $=$N >e $G f $, C1<M$H$J $k$h $& $J J ( f ) $N G$0U$N %\%l%k =89g A $K BP $7 $F � ( f ( A )) = Z A j f 0 ( � ) j � d� ( � ) $, @.N)$9$k$b$N $r$$ $& !# Cm0U !! $b $H$b$HEy3QL)EY $O%Q %?!<%= %s !J [5] !K $K$h$j%U%C %/%972 $N6K8B=89g$N%O%&%9 %I %k%U <!85 $r I>2A$9$k$?$a $K 9=@.$5 $l $? !# $= $l$r %5 %j %t %!%s$, %/%i %$ %s 72$N>l9g $K$b ;H $( $k$h $& $K @:N} $7 !" $5 $i$K =j0b%5 %j %t %!%s $N <-=q $H 8F $P$l $k !" J#AGNO3X7OM}O@ $H %/%i %$ %s 72O@$NN‘ ;w@- $K CeL\ $7 %8 %e %j %"=89g>e$NEy3QL)EY $r Dj5A $7 $? !J [7] !K !# 4

DjM} 12 f $r M-M}4X?t$G F ( f ) 6 = ; $H $9$k !# $3$N$H$- !" $" $k � $K BP $7 $F � � Ey3QL)EY $, B8 :_$9$k !# $5 $i$K$=$N$h $& $J � $N 2<8B $r � ( f ) $H $9 $k $H 0 < � ( f ) � 2 $, @.N)$9$k !# t > 0 $K BP $7 $F t <!85%O%& %9 %I %k %U B,EY$r H t $H I= $o$9!# DjM} 13 f $r AP6J7?M-M}4X?t $H$9$k !# $b $7 � � Ey3QL)EY � $, B8:_$9$k $N $G$" $l $P � = � ( f ) $H$J$j dim J ( f ) = � ( f ) $H$J $k !# $5 $i$K � $H H � ( f ) $O F1CM $H$J$j !" H � ( f ) ( J ( f )) > 0 $H$J $k !# DjM} 11 $H DjM} 13 $h$j <! $r F@$k !# DjM} 14 f $r AP6J7?M-M}4X?t $H$9 $k $H 0 < dim( J ( f )) < 2 $, @.N)$9$k !# Cm0U !! M-M}4X?t f $, !" $=$NFC 0[CM$r$9$Y$F F ( f ) $K $b $A !" HsH?H/<~4| E@ $H $7 $F 5[0z<~ 4| !" $^ $? $O J|J*E*<~ 4| $7$+ ;} $?$J$$ $H$-$b meas( J ( f )) = 0 $H$J $k $3 $H $, Denk er $H Urban � nski ([2]) $K $h$j<($5 $l$F$$ $k !# Cm 0U !! f c ( z ) = z 2 + c $H $7 !" M $r%^ %s %G %k %V%m!< =8 9g $H$9 $k !# <5 AR !J [6] !K $K $h $j dim( J ( f c )) = 2 $H$J $k c $N =89g $O @ M >e $K cGL) $K B8:_$9$k$3 $H $, <($5 $l $F$$ $k !# 3 D61[@04X?t D61[@04X?tB2$NItJ,B2 $H $7 $F <!$N$b$N $r 9M $( $k !# E = f �e z j � 2 C n f 0 gg T = f ae z + be � z j a; b 2 C ab 6 = 0 g E $r ;X?t4X?tB2 !" T $r @5894X?tB2 $H$h$V !# $3$N@a $G$O$3 $l$i Fs$D$NB2 $KB0$9$kD61[@04X?t $N %8%e %j %"=89g$NBg$-$5 $K$D$$$F$N %^%/%^ %l%s !J [4] !K $N7k2L $r >R2p$9$k !#$^ $?ItJ,B2 S = f f j f $O D61[@04X?t $G S ( f ) $, M-8B=89g g $K B0$9$k4X?t$rM-8B7?$H8F$V !#4JC1 $J7W;; $K $h$j E � S , T � S $G$" $k$3$H $,$o$+ $k !# $3 $N $H$- <!$N=EMW$JDjM} $, @.N)$9$k !# 5

DjM} 15 !J [3] !K f 2 S $J$i $P F ( f ) $O %Y !<%+!<NN0h$bM7AvNN0h$b;}$?$J$$ !# Cm0U !! >e $NDjM}$h$j f 2 S $J$i $P z 2 C $G f n ( z ) ! 1 $H$J $k$b$N $O J ( f ) $N E@ $G$" $k $3 $H $,$o$+ $k !# $3$N$3 $H$K Cm0U $7 $F%8%e %j %"=89g$NBg$-$5 $r I>2A$9$k !# <!$N$h $& $J =89gNs f E k g $r 9M$($k !# E k = f F i j F i ( i = 1 ; 2 ; � � � ; n ( k )) $O 8_$$ $K 8r$o $i$J$$%3%s%Q %/ %H =89g g $H $7 !" <! $N>r7o $r K~$?$9 $H $9$k !# [C1] G$0U$N F 2 E k +1 $K BP $7 $F !" $? $@ 0l$D$N F 0 2 E k $G F � F 0 $H$J $k$b $N $, B8:_$9$k !# [C2] G$0U$N F 2 E k $K BP $7 $F !" F 0 2 E k +1 $G F 0 � F $H$J $k$b$N $, B8:_$9$k !# $$ $^ !" E k = [ F 2 E k F $H =q$/ $3$H$K $7 !" E = \ 1 k =1 E k $r 9M $( $k !# L?Bj 16 G$0U$N k $H G$0U$N F 2 E k $K BP $7 $F densit y( E k +1 ; F ) � � k diam( F ) � d k $H $9$k !# $3$N $H$- <!$NFs$D$NITEy<0 $, @.N)$9$k !# density( E ; E 1 ) � 1 Y k =1 � k lim sup k !1 P k +1 i =1 j log � i j j log d k j � n � dim( E ) >ZL@ !! E k +1 � E k $G$" $k $+$i \ k j =1 E j = E k $H$J $k !# densit y( \ k j =1 E j ; E 1 ) = density( E k ; E 1 ) = meas( E k ) meas( E 1 ) = meas( E k ) meas( E k � 1 ) meas( E k � 1 ) meas( E 1 ) = density( E k ; E k � 1 )densit y( E k � 1 ; E 1 ) 0lJ} densit y( E k ; E k � 1 ) = P F 2 E k � 1 meas( E k \ F ) meas( E k � 1 ) = X densit y( E k ; F ) meas( F ) meas( E k � 1 ) � X � k meas( F ) meas( E k � 1 ) = � k 6

$3 $l$i $h$j Bh0l<0 $r F@$k !# <! $K � 1 $r #2<!85 %k%Y !< %0 B,EY$N E 1 $X$N @)8B $r � 1 ( E 1 ) = 1 $H$J $k$h $& $K Dj?tG\ $7 $?$b$N$H$9 $k !# $5 $i$K � k +1 $r 5"G<E* $K Dj5A$9$k !# � k +1 $r #2 <!85 %k %Y!< %0 B,EY$N E k +1 $X$N @)8B $G !" 3F F 2 E k $K BP $7 $F � k +1 ( E k +1 \ F ) = � k ( F ) $H$J $k$h $& $K Dj ?tG\ $7 $? $b$N$H $9 $k !# $3$N$h $& $K Dj5A$9 $k$H f � k g $O $?$@ 0l$D$N<e<} B+6K 8B � $r $b$D !# � $N Bf $O E $G $" $j!" F 2 E k $K BP $7 $F � ( F ) � meas( F ) � 1 � 2 � � � � k $, @.N)$9$k !# $$ $^ !" G$0U $N r > 0 $K BP $7 $F d k > r � d k +1 $H$J $k k $r$H $k !# B $r H>7B r $N 1_HD$H $7 !" B = [ F 2 E k +1 ; F \ B 6 = ; F $H $9$k !# $3$N $H$- � ( B ) � � ( B ) � meas( B ) � 1 � 2 � � � � k +1 � C r � d n � � k � 1 � 2 � � � � k +1 $H$J $k !# $3$3 $G � $r n � � � lim sup k !1 P k +1 i =1 j log � i j j log d k j $H $9$k $H d n � � k � 1 � 2 � � � � k +1 ! 0 $H$J $k !#JdBj 8 $K $h$j Bh#2<0 $r F@$k !# D $r M-3&3+=89g$H $7 f $r D $+ $i C $X$N <LA|$H$9 $k !# f $, M-3&OD 6J $G$" $k$H$O$" $k c 1 $H c 2 $, B8:_ $7 $F !" $9 $Y$F$N x; y 2 D ( x 6 = y ) $K BP $7 $F c 1 < j f ( x ) � f ( y ) j j x � y j < c 2 $, @.N)$9$k $H$-$r$$ $& !# $5 $i$K L ( f ) = c 2 c 1 $H$*$/ !# L ( f ) $, ==J, $K 1 $K 6a$$ $H$- $K f $N OD6J EY $O>. $5$$ $H$$$& !# OD 6J EY $, >. $5 $1 $l $P 86 A| $H$=$NA|$NAjBPE* $JD9$5$dLL@Q $O$[ $\ J]$? $l $k !# $? $H$( $P X $r D $N 2DB,=89g $H$9 $l $P density( X ; D ) = meas( X ) meas( D ) � L ( f ) 2 density( f ( X ) ; f ( D )) 7

$, @. N) $9 $k !# $5 $i $K Ey 3Q <L A| f $K $D $$ $F $O $3 $N OD 6J @- $K 4X O"$7 $? NL $H$7 $F Hs @~ 7A @- (log ( f 0 )) 0 = f 00 =f 0 $, $" $k !# D $r 1_HD$^$? $O @5J}7A $H $7 !" N ( f ) = sup z 2 D � � � � � f 00 ( z ) f 0 ( z ) � � � � � ! diam( D ) $H$9 $k !# $b $7 !" N ( f ) $, >.$5 $1 $l $P f $N OD6JEY$b>.$5$/ $J$k !# <B:] N ( f ) $, 0 $K 6a $1 $l $P L ( f ) $O 1 + O ( N ( f )) $G $*$5 $($i $l $k !# DjM} 17 f 2 T $J$i $P meas( J ( f )) > 0 $H$J $k !# >ZL@ !! $$$^ R ( h ) = f z j j Re( z ) j > h g $H $*$/!# z 2 R ( h ) $K BP $7 $F j f 0 j > O ( e h ) ; � � � � � f 00 f 0 � � � � � � 1 $H$J$k$h $& $K h $r ==J, $K Bg$-$/ $H$k !# $5 $i$K R ( h ) $K 4^$^ $l $k0lJU$ND9 $5 r $N@5J}7A>e $G f $N OD6JN( $, >.$5$/ $J$k$h $& $K r $r ==J,>.$5 $/ $H$k !# g ( x ) = e x $H $7 !" h k = 2 g k ( x ) $H $* $/ !# B $r R ( h k ) $K 4^$^ $l $k @5J}7A$H$9 $k$H !" r $N Dj5A$h$j!" f ( B ) $O $[ $\ @5J} 7A $G$" $j!" 0lJU $ND9$5 $O e h $K HfNc$9 $k !# f ( B ) \ R ( h k +1 ) $K 4^$^ $l $k 8_$$ $K 8r$o $i$J $$ @5J}7A$N =89g $r pack( f ( B )) $H I= $o$9 $H !" f ( B ) $, 5u<4 $rCf?4 $H$9$kI} 2 h k +1 $N BS $H8r $o$k2DG= @- $, $"$k$N $G density(pac k( f ( B )) ; f ( B )) � 1 � O h k +1 e h k ! $H$J $k !# $3$3 $G E 0 = f B 0 g E k = f G j G � F 2 E k � 1 ; f k ( G ) 2 pack( f k ( F )) g $H $7 E = \ E k = f z j f k ( z ) 2 R ( h k ) g $H $* $/!# $9$k$H z 2 E $K BP $7 $F f n ( z ) ! 1 $G $" $k$+$i E � J ( f ) $H $J $k !#>e $H F1 MM $K $7 $F densit y( [ pac k( f k ( F )) ; f k ( F )) � 1 � O h k +1 e h k ! $rF@$k $, !" 0l MM 3HBg @- $H0lMM M-3& Hs @~7A @- $K$h$j!" OD 6J N( $, k $K 0M $i$J$$ $3 $H $, H=$k $N $G !" $9$Y$F$N k $K $D$$$F density( E k +1 ; F ) � 1 � O h k +1 e h k ! 8

$, @.$jN)$D !# $7 $? $, $C$F density( E ; E 1 ) � 1 Y k =0 1 � O h k +1 e h k !! $H$J $k !#0lJ} 1 X k =0 h k +1 e h k = 1 X k =0 2 g k +1 ( x ) $O x $r Bg$- $/$9$k $3$H$G$$ $/ $i$G$b >.$5 $/ $G$-$k$N$G !" L?Bj 16 $K $h$j E � J ( f ) $N #2<! 85 %k%Y !< %0 B,EY $, @5 $G$" $k$3 $H $, <($5 $l $k !# DjM} 18 f 2 E $H $9 $l $P dim( J ( f )) = 2 $G$" $k !# >ZL@ !! f ( z ) = �e z , ’ = arg � $H $7 !" I = [ n 2 Z � � � 4 + 2 n� � ’; � 4 + 2 n� � ’ � S = f z j Re z > x 0 ; Im z 2 I g $H $*$/!# $3$3$G z 2 S $K BP $7 $F j f ( z ) j � 1 $H$J $k$h $& $K x 0 $r ==J,$K Bg$- $/$H $k !#$^ $? f 00 =f 0 = 1 $G $" $k !# r $r == J, >.$5 $/ <h$j!" S Fb$N0lJU r $N @5J}7A B >e$G f $, C1<M $K$J $k$h $& $K $9 $l $P f ( B ) $O$[ $\ @5J}7A$H$J$k !# Dj M} 17 $N >ZL@ $H F1MM $K $7 $F density( f ( B ) ; S ) > 1 4 � � $r F@$k !# $5 $i$K E 0 = f B 0 g E k = f G j G � F 2 E k � 1 ; f k ( G ) 2 pack( f k ( F )) g $H Dj5A $7 !" E = \ E k = f z j f k ( z ) 2 S for 8 k g $H $9 $l $P E � J ( f ) $G $" $k !#:F $S !" DjM} 17 $N >ZL@ $H F1MM $K $7 $F densit y( [ pack( f k ( F )) ; f k ( F )) > 1 4 � � $r F@$k !# $7 $? $, $C$F k $K 0M $i$J$$ Dj?t � $G densit y( E k +1 ; F ) � � $H$J $k$b$N $, B8:_$9$k !# $H$3 $m $, z 2 S $K BP $7 $F Re f ( z ) > O ( e Re z ) 9

$G$"$j !" f 0 ( z ) = f ( z ) $G $" $k $+$i z 2 F 2 E k $K BP $7 $F Re( f k ( z )) > O ( g k (1)) diam F < d k = O 1 g k (1) ! $H$J $k !#8N $K d k $O � k $h$j$b B. $/ 0 $K 8~$+ $& $N$G L?Bj 16 $K $h$j E $N %O%& %9 %I %k %U <! 85 $, 2 $G$" $k$3$H $, <($5 $l $k !# DjM} 19 f 2 E $, 5[0z<~4|7O $r$b$D$J$i $P meas( J ( f )) = 0 $H$J $k !# >ZL@ !! $^ $: !" G$0U $N z 2 J ( f ) $K BP $7 $F j ( f n ) 0 ( z ) j ! 1 ( n ! 1 ) $r <($9 $3 $H $,$G$- $k !# $5 $i$K1_HD B � $N2D;;B2 $G !" <! $rK~ $?$9$b $N $, <h $l $k !( $= $NH>7B $NNs $, HsM-3& $H$J$k$b $N $G !" 3F z 2 J ( f ) $K BP $7 $F z $N 6aK5$N Ns f U n g $G diam U n ! 0 $+ $D f n ( U n ) 2 f B � g $r K~$? $7 !" $5 $i$K U n >e $GOD6JN( $, 0lMM $K M-3& $H$J$k $b $N $,$H $l $k !# $3 $N$3 $H $H==J,Bg $J$k x 0 $K BP $7 $F f z j Re z < � x 0 g $, F ( f ) $K 4^$^ $l $k$3$H$h$j !" $"$kDj?t a $G density( J ( f ) ; B � ) < a < 1 $J$k$b$N $, <h $l $k !# $7 $? $, $C$FBj0U $r F@$k !# ;29MJ88% [1] A. F. Beardon, Iteration of Rational F unctions, GTM 132, Springer, 1991. [2] M. Denker & M. Urba � nski, Hausdor� and conformal measures on Julia sets with a rationally indi�eren t p erio dic p oin t, J. London Math. So c. (2), 43(1991), 107-118. [3] A. E. Eremenko & M. Y u. Lyubic h, Dynamical prop erties of some classes of en tire functions, Ann. Inst. F ourier Grenoble, 42(1992), 989-1020. [4] C.McMullen, Area and Hausdor� dimension of Julia sets of entire functions, T rans. A. M. S., vol 300(1987), 329-342 [5] S. J. Patterson, The limit set of a F uc hsian group, Acta Math., 136(1976), 241-273. [6] M. Shishikura, The Hausdor� dimension of the b oundary of the Mandelbrot set and Julia sets, SUNY preprint # 1991/7. [7] D. Sulliv an, Conformal dynamical systems, Geometric Dynamics, Lecture Notes in Math., v ol 1007, Springer-V erlag, 1983, 725-752. [8] D. Sulliv an, Quasiconformal homeomorphism and dynamics I: Solution of F atou-Julia problem on w andering domains, Ann. of Math. (2), 122(1985), 401-418. [9] >eED , C+8} , =t_7 !" J#AGNO3X7O=x@b !" G]Iw4[ !" 1995. 10