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1 GX7J
6aG/%N!<%I4V$G$N%U%!%$%k6&M-%"%W%j%1!<%7%g%s$N5^7c$JIa

5Z$J$I $K$h$j !" J, ;6 %7%9%F%1̀?MQ$N8&5f $N0l 7OE}$G$"$k9-0hJ,
;6 LV>e$J$I $K@_CV$5$l $?!" BP>N$J%N!< %I74 (0J2<!" %T%"%0%k!<
%W) $rMxMQ$7$F9=C[$5$l $k%M%C%H%o!< %/$N8&5f $KBP$9$k4X?4$,
5^B.$K9b$^$C$F$$$k!#K\8&5f J, Ln$N0l $D$KJ, ;6 %O%C%7%e%F!< %V
%k$K4X$9$k8&5f $, $"$k!#J, ;6 %O%C%7%e%F!<%V%k(0J2<DHT) $O!"
%T%"%0%k!< %W$rMxMQ$7$?%9%1!< %i%V%k$J%G!< %?%$%s%G%C%/%9<j
K!$N$R$H$D$G$"$k!# K\8&5f $G$OFC$KChord[1] $r07$&!#

%$%s%G%C%/%9BP>] $H$J$j F@$k%G!< %?$rJ, ;6 4I M}$9$k$?$a$KE,
$7$?!" DHT $rMQ$$$?>&IJ 4I M}%7%9%F%$̀O$^$@$[ $H$s$I Ds0F$5
$l $F$$$J$$!#$=$N0l MW0x$H$7$F!" %$%s%G%C%/%9BP>]$H$J$j F@$k
%G!<%?$N%$%s%G%C%/%9$K$*$1$k%*!<%P%X%C%I$, Bg$-$$$H$$$&5!
G=E*$JLdBjE@$, 5s$2$i $l $k!# $3$l $O!" DHT $NB?$/ $O$=$l $r9=
@.$9$kA4%N!< %I$, 6QEy$G$"$k$H$$$&0EL[ $NA0Ds$N85$K@.N)$7$F
$$$k$*$j !" $=$N7k2LI, $: $7$bDHT $N@-G=$K4sM?$7$J$$%N!<%I
$, B8:_ $7$?>l 9g!" A4BN$N@-G=$rNt2=$5$; $F$7$^$&2DG=@-$, $"$k
$3$H$K4XO"$9$k$H9M$($i $l $k!#

2 L\ E*$H<j K!
K\8&5f $ODHT $KMW5a$5$l $k3F<o@-G=$rF0E*$KD4@0$7!" %/%i

%$%"%s%H$NMW5a$KE,1~$7$?DHT $N9=@.$r<B8=$9$k;v $rL\ E*$H
$9$k!# K\8&5f $GDs0F$9$k%b%G%k$O!" %T%"%0%k!< %W$K;2 2C$9$k
%N!<%I$N$&$A!" DHT $K;2 2C$9$k%N!<%I(0J2<!" Join %N!< %I) $r
@)8B$7!" MW5a$NA}2C$K1~$8$F?7$?$J%N!<%I$r;2 2C$5$; $k$H$$$&
$b$N$G$"$k!#$3$l $K$h$C$FI, MW$J%$%s%G%C%/%9BP>]$H$J$j F@$k
%G!<%?$NJ] 4I %5%$%:$r3NJ] $7$D$D!" %$%s%G%C%/%9$K$+$+$k;~ 4V
$rC;=L$5$; $k!#

$3$3$G%T%"%0%k!< %W$KBP$9$k Join %N!< %I$N3d9g$H!" %G!< %?
J] ;} NL!" DHT $NMW5a=hM}G=NO!" %$%s%G%C%/%9B.EY$H$N4XO"@-
$K$D$$$F9M$($F$_$k!#$J$*!" A4$F$N%N!< %I$, F1DxEY$N%j%=!< %9
$r ;} $C$F$$$k$H2>Dj$9$k!# $^$: %G!< %?J] ;} NL$O!" DHT $KJoin
$9$k%N!<%I?t $KHfNc$7$FA}2C$7$F$f $/ $N$O<+L@$G$"$k!#<! $KMW
5a=hM}G=NO$O!" ;2 2C%N!< %IN $NA}2C$KBP$7$F!" Ld$$9g$o$; $,
E>Aw$5$l $k2s?t $, 0l HL$KO(lonN ) $G$"$k$?$a!" DHT A4BN$NMW
5a=hM}G=NO$NA}2C$OO(N=logN ) $G$"$k$H?dB,$5$l $k!# $=$l $K
BP$7$F%$%s%G%C%/%9B.EY$O!" A0=R$N$h$&$KJoin %N!< %I?t $KBP
$7$F%$%s%G%C%/%9%a%C%;!< %8$N%[%C%W?t $OBP?t E*$KA}2C$7$F$f
$/ $3$H$+$i !" %$%s%G%C%/%9B.EY$OBP?t E*$K8: >/ $7$F$f $/ $H9M$(
$i $l $k!#0J>e$N$3$H$r?^ 2 $K<($7$?!#$?$@$7J/N $O%T%"%0%k!<
%W$r9=@.$9$k%N!<%I?t $KBP$9$k Join %N!< %I(J) $N3d9g$r I=$9!#
$3$N$h$&$K!" DHT A4BN$G$NMW5a=hM}G=NO$H%$%s%G%C%/%9B.EY

 

 

¸¡º÷Â®ÅÙ

Í×µá½èÍýÇ½ÎÏ

¥Ç¡¼¥¿ÊÝ»ýÎÌ

D
H
T
¤Î
À­
Ç½

0.0 1.0 J/N
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 DHT¤ËJoin¤¹¤ë¥Î¡¼¥É¿ô             J

?^ 1: Join $9$k%N!< %I$N3d9g$HDHT $N@-G=$H$N4X78
$O%H%l!< %I%*%U$N4X78$K$"$k!#$7$?$, $C$F:GE,$J DHT $r9=C[
$9$k$?$a$K$O!" F0E*$KJQ2=$9$k%/%i%$%"%s%H$X$NMW5a$K1~$8$F
Join $9$k%N!<%I?t $rD4@0$9$k;v $, I, MW$H$J$k!#%T%"%0%k!< %W$r
9=@.$9$k%N!<%I$N$&$A!" Join %N!<%I$r7hDj$9$k@-G=9`L\ $H$7$F
$O4v$D$+5s$2$i $l $k!#0l $DL\ $OJ] 4I %G!<%?$K3d$j Ev$F$i $l $k$Y
$-<1JL;R$NNN0h$r!" 3: Ev%N!<%I$, DHT $KJoin $9$k$3$H$K$h$C
$F4{$KJoin $7$F$$$k%N!< %I$H$I $l $@$1J, C4$9$k;v $, =PMh$k$+
$G$"$k!# Fs$DL\ $O3: Ev%N!< %I$, Join %N!< %I72$H%M%C%H%o!< %/
E*$K$I $l $@$1N%$l $F$$$k$+$G$"$k!#;0 $DL\ $O3: Ev%N!<%I$, $I $l

$@$1D9$$4| 4V%T%"%0%k!<%W$KB0$7$F$$$k$+$G$"$k!#$3$l $O%T%"
%0%k!< %W$KB0$9$k;~4V$, D9$$%N!<%IDx!" $=$N8e$KF1%0%k!<%W$K
B0$7B3$1$k3NN($, 9b$$$H$$$&DjNLE*I> 2A[2] $K4p$E$/ $b$N$G$"
$k!# ;M$DL\ $O3: Ev%N!< %I$, DHT 5! G=$N$?$a$KDs6! $G$-$k%G!<
%?%5%$%:$G$"$k!# B>$K$b3: Ev%N!< %I$, DHT 5! G=$N$?$a$KDs6!
$G$-$k%M%C%H%o!< %/BS0h$J$I !" <o!9 $N9`L\ $, 9M$($i $l $k!#

0J>e$K5s$2$?3F9`L\ $, !" DHT A4BN$N5! G=$K5Z$\ $91F6A$rB,
Dj$7!" DjNLE*$KI> 2A$9$k$3$H$, K\8&5f $NL\ I8 $G$"$k!#

3 @_7W
>e=R$N<j K!$r<B8=$9$k$?$a$K!" DHT $K4{$KJoin $7$F$$$k

%N!<%I72$O!" 3F<+$, 4I M}$9$k<1JL;RNN0h$K3: Ev$9$k%T%"%0%k!<
%W%N!< %I$G$"$j !" $^$@Join $7$F$$$J$$%N!< %I(0J2<!" 8uJd%N!<
%I) $N%W%m%U%#!<%k%G!<%?$r4I M}$9$k!#8uJd%N!<%I$O%T%"%0%k!<
%W;2 2C;~$K!" <+$i $N%W%m%U%#!<%k$r Join %N!<%I72$KAw?. $9$k!#
%W%m%U%#!< %k$K$O%N!< %I<1JL;R!" DHT $KDs6! $G$-$k%G!< %?%5
%$%:Ey$, 5-=R$5$l $F$$$k!# Join %N!< %I$O$3$N%W%m%U%#!< %k$r
4p$K!" 4I M}NN0hFb8uJd%N!< %I72$N%W%m%U%#!< %k%j%9%H$r:n @.$9
$k!# %/%i%$%"%s%H$NMW5a$, A}Bg$7!" ?7$?$KJoin %N!< %I$, I, MW
$K$J$k$H%W%m%U%#!< %k%j%9%H$r4p$K<! $NJoin %N!< %I$r7hDj$9
$k!# 5U$K%/%i%$%"%s%H$NMW5a$, 8: >/ $7!" 0l It $NJoin %N!< %I$r
N%C&$5$; $FNI$$>uBV$K$J$k$H!" F1MM$K%W%m%U%#!< %k%j%9%H$K4p
$E$$$FN%C&%N!< %I$, 7hDj$5$l $k!# ?^ 2 $K%T%"%0%k!< %W$, DHT
$K;2 2C$9$kMM;R$r<($7$?!#
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?^ 2: 8uJd%N!< %I$NA*Dj5Z$SDHT $X$N;2 2C$NMM;R

4 :# 8e$N2] Bj
:# 8e$N2] Bj$O!" 0J2<$N9`L\ $K$D$$$FI> 2A$9$k$3$H$G$"$k!#
� 8uJd%N!< %I$N8D!9$N@-<A$N$I $l $r=E;k $9$k$+$K$h$C$F$I $N

$h$&$J@-G=$N:9 $, H/@8$9$k$+
� %N!<%I$, F0E*$K;2 2C!? N%C&$9$k>r7o$K$*$$$F!" Ds0FJ} <0$,

4| BT$7$?F0:n $r9T$&$+
$3$l $i $NI> 2A$rF' $^$( !" <BMQ2=$N$?$a$NMW5a;v 9`$rK~$?$9!" ?7
$?$J;EMM$rDs0F$7$F$f $-$?$$!#

5 $^$H$a
K\8&5f $G$O!" DHT $, $h$j <BMQE*$J5! G=$rDs6! $9$k$?$a$N%b

%G%k$rDs0F$7$?!# 6qBNE*$K$O!" DHT $KMW5a$5$l $k3F<o@-G=$r
F0E*$KD4@0$7!" %/%i%$%"%s%H$NMW5a$KE,1~$7$?DHT $r9=C[$9
$k$3$H$G<B8=$5$l $k!# :# 8e$OK\8&5f $GF@$i $l $?DjNLI>2A$K4p$E
$- !" :GE,$J DHT $r9=C[$9$k%"%k%4%j%:%$̀rF3=P$9$k$3$H$, 2]
Bj$G$"$k!#
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