982002 L>;l$N0UL# $r 2p $7 $? J#9gE*O"BN@a$N9=B$2r@O $K$D $$$F 7W;;5!9)3X9V:B CS868&5f<< @uLn =cJ? 1 $O$8 $a$K F| K\ 8l D9J8 $N9= J8 2r@O $N@: EY $r8~>e $5 $;$k $? $a $K $O=R 8l4V $N4X78$N[#Kf$5$r2r>C$9$k$3$H $, I,MW $G$" $k !# =R 8l 4V $N4X 78 $N$& $A !" Ld Bj $H $J$k $N $OO"MQ@a $+$iO"MQ @a $X !" O"MQ @a $+$iO"BN@a $X$N78$j<u $1$G$"$k!# $3$N$&$A A0<T $K $D$$$F$O !" Fn $N=>B0@aJ,N‘ [2] $r FIE@ !" F0;l $N<o N‘ $J $I $K $h$C$F3HD% $7 $? J}K! [3] $, Ds 0F$5 $l !" =R8l4V $N 78 $j<u $12r@O $N@:EY $bHt LvE* $K8~>e $7 $?$H8@ $($k !# $7$+ $7 !" 8e <T $K$D$$ $F $O !" O" BN@a $, MM!9 $J7A<0 $NMQ8@ $rJq4^ $9 $k $3 $H $,$G$-$k $? $a !" I= AX>p Js $K$h$k5,B’ $G $O==J, $J 8z2L $, F@ $i$l$F$$$J$+ $C$? !# $H$3$m$G !" 78 $j<u $1 4X78$K$"$kO" MQ@a $H O"BN@a $G$O !" 3J MWAG $dDl $NL>;l $, F0:n<g $dBP>] $H $7 $F N><T $NMQ8@ $H4X 78 $r;}$C $F$$$k $H9M $( $i $l $k !# $7 $? $,$C$F !" O" MQ@a $HO" BN @a $N3F!9 $NF0;l $H3JMWAG $dDl $NL>;l $N0UL# $NAH9g $o$; $K$h $C$F !" 78 $j<u $1 4X78$rH=Dj $G$- $k2DG=@- $,$" $k !# $= $3 $G !" K\ O@ J8 $G $OMQ8@ $NMQK! $HMWAG $H $J$kL> ;l $N0U L# $KCeL\ $7 !" O"MQ @a $+ $i O"BN@a $X$N78 $j<u $12r@O<jK! $r Ds0F$9$k!# 2 =>B0@a$N4pK\J,N‘ $H LdBj$N9=B$ $3$3 $G !" O" MQ @a $r4^$‘O" BN @a $rJ#9gO" BN @a $H8F $V $3$H $H $7 !" J# 9gO" BN@a $r9=@. $9$k2D G=@- $N$"$kO" MQ@a $HO"BN @a $N%Z%" $K$D$$$F 9M $( $k ( ?^ 1) !# 0l HL $K !" O" BN @a $O$5$^ $6 $^ $J7A<0 $NMQ8@ $rJq4^ $9$k $3 $H $,$G$- !" $^ $? !" C1FH $NMQ8@ $OHf3SE*<+M3 $K$D $J $0 $3$H $,$G$-$k $N $G !" =R It $N $_ $KCeL\ $7 $?5,B’ $@$1$G78$j<u $1 $N4X78$rH=CG$9$k$3$H $O Fq $7 $$ !# $? $H $( $P !" ?^ 1 $N>l9g !" !V DI@W $7 !" !W $b !V 8~ $1$F !W $b B N‘ + FI E@ $K$"$?$j!" !V B,$k !W !V 3+ $+ $l$? !W $O $I $A $i$b B N‘ $KJ,N‘ $5 $l $k � !# $3$N>l 9g!" B N‘ + FIE@ $KJ,N‘ $5 $l$k=>B0 @a $O B N‘$N@a $K78$k $3$H $O $G$- $: !" => Mh $NJ}K! $G $O@5 $7 $/78 $j<u $1 4X78$rH=Dj $G$-$J$$ !# ?^ 1: BP>]$H$9$kO"MQ@a$HO"BN@a$N%Z%" 3 J#9gO"BN@a$N2r@O $H$3$m $G !" O" BN @a $O !" O" BN 7A $NMQ8@ $rKvHx $H $7 Dl$NL> ;l $r=$>~ $9$k@a $G !" 78 $j<u $1 4X78 $K$"$kO"MQ @a $HO"BN@a $G$O !" 3J MWAG $dDl $NL>;l $, F0:n<g $dBP>] $H $7 $F N>J} $NMQ 8@ $r7R$$ $G$$$k $H9M $($k $3$H $,$G$-$k !# $7 $? $,$C $F !" $= $l $>$l$N MQ8@ $NMW AG $H$J$k3J MWAG $dDl $NL>;l $N0UL# $dMQ K! $NAH9g $o$; $K$h$C $F !" 78 $j<u $1$rH=CG $G$-$k2DG=@- $, $"$k !# � Fn [2] $K $h $C$FDs 0F$5$l $? J, N‘$r :YJ, N‘ $7 $? $b$N [3] $G !" A N‘ < A N‘ + FIE@ < B N‘ < B N‘ + FIE@ < C N‘ $H $$ $&78 $j<u $1 M%@hEY $,$" $k !# $? $H$($P ?^ 2 $G $O !" Dl$NL> ;l !V Au CV !W $, !V DI @W $7 !" !W !V B,$k!W $N %, 3J $H $7 $F$NLr 3d $r2L $? $7$F$$$k $3 $H $+ $i !" 78 $j <u $1 4X 78 $K$" $k$H H=CG$G$- $k !#$^ $? !" $3$N >l9g !" !V B, $k !W $N %r3J !V 29EY !W $O !" !V DI@W $9$k!W BP>] $G$"$k !V 4i !W $N !V 29EY!W $G$"$k AjBP 4X 78 $G $"$j!" 4V@\ E* $K !V DI@W $9 $k !W $H !V B,$k !W $r4X78IU$1$F$$$k$H9M$($i $l $k !# $=$3 $G !" 7k 9g 2A %Q%? !< %s$H$N%^ %C %A %s %0$G <hF@ $7 $? 3J MWAG $HDl$NL>;l $H$N4X 78 !" MQ 8@ $NMQK! $K$h$k78$j<u $1 5, B’ $r :n@.$9$k!# ?^ 2: MWAG$HMQ8@$N4X78 4 78$j<u $1 5,B’ 4.1 7k9g2A %Q%?!< %s$H C18l0UL#B0@- K\O@J8 $G $O !" => B0 @a $r9=@. $9 $k3J MWAG $rH=Dj $7 !" MQ8@ $N MQK! $r 7hDj$9$k$?$a$KF| K\8l8lWCBg7O [1] $K 7G :\$5 $l $F $$$k !V 9=J80UL#<-=q !W $N7k9g2A%Q%?!< %s$r ;HMQ$9$k!# 7k9g2A %Q %?!< %s$O MQ8@ $H3JMWAG ( C18l0UL# B0@- + =u ;l ) $N 0U L# E*4X 78$r 5- =R $7 $? $b$N ( I= 1) $G !" C18l0U L# B0@- $H$O !V C18l $N0UL#E*MQ K! $r@0M} !" BN 7O2= $7 $?$b$N !W $G$" $k !# $3$N C18l0U L#B0@-BN7O$O :GBg 12 CJ$NLZ9= B$ $r 9=@. $7 $F$*$j!" >e0L $N0UL#B0 @- $N@-<A $r2<0L $N0UL#B0@- $N@- <A $K EAHB!&7Q>5 $G$-$k$H$$ $&MxE@ $, $"$k !# I= 1: 7k9g2A%Q%?!< %s$N Nc MQ8@ 7k9g2A%Q%?!< %s () Fb $O L>;l0UL#B0@- DI@W$9$k ( <gBN , >h$jJ* ) $, ( ?HBNF0:n ) ( <gBN , F0J* , >h$jJ* ) $r DI@W$9$k DI@W$9$k ( <gBN , 5!3# ) $, ( >pJs , >h$jJ* ) $r DI@W$9$k ( ;W9MF0:n ) B,$k ( <gBN , 5!3# ) $, ( L>;l ) $r 7W$k ( ;W9MF0:n ) 4.2 7k9g2A %Q%?!< %s $N <hF@ $^ $: !" 3F !9 $N MQ 8@ $KBP $7$F !" 3J MW AG $HDl $N L> ;l!" $^ $?MQ 8@ $NMQK! $rH=CG$9$k $?$a $K !" 7k 9g2A %Q%? !< %s$N%^%C %A %s %0 $r 9T $J $& !# $3 $l$O !" BP>] $H$9$kMQ8@ $NI8=‘ I=5- $r%-!< $H $7$F !" <-=q $+ $i7k9g2A %Q%?!< %s$N 8uJd $rFI $_=P $7 !" MQ NcB& $N=u ;l $HL>;l $NBP1~4X 78 $r>H9g$9 $k $3 $H $K$h$C $F9T $& !# $3$N>l9g !" 8m $C $?3JMWAG $O:NMQ $7 $J$$$h $& $K !" 0J2< $N @)8B $r 2C $($k !# 1 %O3J!" %b3J $J $I !" F0 ;l $r1[ $( $F78$k 2D G= @- $N9b $$3J $r =|$$ $F !" CeL\ $9 $kMQ 8@$N D>A0 $^$G $N 3J MW AG$r 8u Jd$H$9$k !# 2 =E $J $k3J $, $" $l $P MQ8@ $K 6a$$J} $r 8uJd $H$9 $k !# $3 $& $7 $F A*Br $7 $? 3JMWAG $K$h$C $F !" 7k9g 2A %Q%?!< %s$r A* Br $7 !" Dl $NL>;l $, 3JMWAG $H $7 $F MQ8@ $H4X78 $r;} $F$k $+ $I $& $+$rH=Dj$9$k!# O"BN @a=R8l $N>l9g !" Dl $NL>;l $, 3JMWAG $H $7 $F F0;l $H4X78 $r;} $F$k$N $J $i $P Fb$N4X78!" ;} $F $J$$ $N $G$" $l $P 30$N4X78 $H2>Dj $7 $F !" DlL> ;l $HMQ8@ $N4X78 $r 4^$a$?%Q%?!< %s$r :n@.$9$k!#

4.3 MQ8@0UL#B0@-$HL>;l0UL#B0@-$K$h$k5,B’ J# 9g O" BN@a $r9= @. $9$k 2D G= @- $N $"$k O"MQ @a $HO"BN @a $N %Z %" $K BP $7 $F !" MQ8@ 0UL# B0@- $H3JMWAG !" Dl L>;l $N0lHL L> ;l0UL#B0@- $K$h $C$F78$j<u $1%k !< %k$r :n@.$9$k !# ?^ 3: MQ8@0UL#B0@- $K$h $k %k !< %k !" B0@-JQ2= $N>l9g ?^ 3 $N Nc$G$O !" F1 $8 B0 @- JQ 2=$r $"$i $o $9 F0;l F1 ;N$G $b !" 1. $N >l9g $O !V 5UE>$9$k !W $N %, 3J !V :81& !W $, !V 8GDj$5 $l !" !W $N %, 3J !" !V 1GA| !W $N !V :81& ( Cj>]E*4X 78 ) !W $r$" $i $o $7 !" !V 1GA|$r8GDj$9$k "* ( 1GA|$N ) :81& $, 5UE>$9$k !W $H$$ $& 0x2L 4X78 $r$" $i$o $7 $F$$$k$N $KBP $7 !" 2. $N>l9g $OItJ, $H@GN($N4V $K$=$N$h $& $J4X78 $, 2>Dj $G$-$J$$ !# $7 $? $,$C $F !" A0<T $N>l9g!" !V 1GA| $, 8GDj $5 $l !" !W $H$$$& @a $O !V :81& $, 5UE> $7 $?$j$9$k<eE@ !W $H$$ $& L>;l 6g $N0lIt $H $7 $F H=CG$G$- !" 8e<T $N !V ItJ,$r 0z$-2< $2 !" !W $H$$ $&@a $O !V @GN( $r0z$->e $2 $? 2~@5A0 $N !W $H$$$&L> ;l6g $N0lIt $G $O$J $$$H 9M$($i $l $k !# $3$N$h $& $K $7 $F !" =R8l $H3J MWAG !" Dl $NL>;l $N0UL#B0@- $K$h$C $F !" %k!< %k$r:n@. $7 $? !# %k!< %k$N 0lIt$rI= 2 $K <($9!# I= 2: :n@. $7 $?%k!<%k ( 0lIt ) H=Dj7k2L >r 7o 78$k case parent = N>J} ( 3JMWAG$K?F;R4X78 $,$" $k>l9g ) 78 $i$J$$ rear yimi = AjBP4X78 ( O"BN@a=R8l$NMQ8@0UL#B0@- $, !V AjBP4X78 !W $G$" $k>l9g ) 4.4 6&DLMWAG$K$h$k5,B’ $^$? !" O"MQ @a =R 8l$H O" BN @a =R 8l$, JB Ns 4X 78$K $" $k >l 9g!" $= $l $>$l$N F0;l $K $O 6&DL $NBP>] $dF0:n<g $J $I $K$J $k 3J MWAG !" $^ $? $ODl$NL>;l $, B8:_$9$k $H9M $( $i $l $k!# $7 $? $,$C $F !" 78 $j85 $H78 $j@h8uJd $NA*Br $5 $l$?7k9g2A %Q%?!< %s$K$h$C $F !" $= $l $>$l$NMQ8@ $K BP $7 F1 $8 4X78 $K$"$kMWAG $,$"$k $+ $I $& $+$rD4 $Y$k $3$H $G !" JB Ns9= B$ $NH=Dj $r$9$k $3$H $,$G$- $k2DG=@- $,$" $k !# $= $3 $G !" K\ O@J8 $G $O !" 0J 2< $N $b$N $rJBNs 9=B$ $H $7 !" 78 $j<u $1 4X78 $K$"$k $H$9$k!# $^ $? !" DL>o!" 78$j<u $12r@O $G $O !" $R$H$D$NMWAG $N78 $j@h $O$R$H$D $H$5 $l$F$$$k $, !" JB Ns 9=B$ $r4^$‘J8 $G $O !" $R$H$D$NMWAG $, JBNs9= B$ $N $= $l $> $l$K BP $7 $F 78$k$3$H$b$"$j $&$k $3$H$H$9$k !# 1 $R $H $D$N3JMWAG$r6&DL $K <h$k$b$N 2 Dl$NL>;l $H$N4X78 $, $I $A $i$b Fb $N4X78 $K$"$k$b$N!# 5 <B837k2L $H 9M;! 5.1 <B83$NJ}K! Kh F|?7J92J3X Ms !" 7P:QMs ( Am?t 97,912 J8 ) $+$i =RIt $r 6 $D0J>e4^$_7ABV AG2r@O $N<:GT $N $J$$$b$N 107 J8 $r<h$j $@ $7 !" $= $NCf $+$iO"BN@a=R 8l $HJ#9gO"BN @a $r9=@.$9 $k2D G= @- $N $"$k O" MQ@a =R 8l $N %Z %" ( Am?t 171) $K BP $7$F :n@. $7 $? %k !< %k$r 0J2<$N<j=g $G E,MQ$9$k !# 1 7k 9g 2A%Q %? !<%s $N %^%C%A$K $h $j 3JMW AG$H MQ 8@$N AH $rF@$k (4.2 ;2>H ) 2 MQ 8@0U L# B0 @-$H L> ;l 0UL# B0 @-$K $h $k 5,B’$G 78$j <u $1$r H=Dj (4.3 ;2>H ) 3 ;D$j $N %Z %" $KBP $7 $F6&DL MW AG $K$h $jJB Ns 4X 78 $K$h $C $F78$j<u $1$r H=Dj (4.4 ;2>H ) I= 3: <B837k2L =>MhK! Ds0F<jK! J,N‘ @5 8m @5 8m 78$k (63) 25(14%) 38(22%) 34(19%) 29(16%) 78$i$J$$ (108) 90(52%) 18(11%) 104(61%) 4(2%) 9g7W (171) 115(67%) 56(32%) 138(80%) 33(19%) 5.2 5,B’$N8!>Z 5,B’ $rE,MQ $7 $? 7k2L!" O"BN @a $G$N@5 2rN( $O 80.7% $H$J $k !#F|1Q5!3#K]Lu %7 %9%F%‘ AL T-J/E $N O"BN@a $K$*$1$k 8m $j $, 8m$j A4BN $N 35% $@$C $?$3 $H $r9M $($k $H !" 10% Dx EY $r 2~A1 $G$-$k2DG= @- $,$"$k ( I= 3) !# K\ <jK! $NLdBj E@ $H $7 $F$O 0J2<$NE@ $, 5s $2 $i$l $k !# 1 7k9g2A%Q%?!< %s A*Br$N8m$j 2 !V $b$N !W !" !V $3$H !W $J $I $G $N 8m$j 7k 9g 2A%Q %? !<%s A* Br$r 8m $k >l 9g !" L>;l$K BP $7 $F MQ K!$K $" $C $?0U L# B0 @- $,$U $i $l$F $$ $J $$>l 9g $,B? $$!# $^ $? !" !V $b $N !W !" !V $3$H !W $K$h $C$F !V !A $9$k$3$H$r3X $S !" !W $H$J $k$h $& $J>l9g!" 3JMW AG $NL>;l $K$h$k?F ;R4X 78 $, @5 $7 $/<hF@ $G $-$J$$!# $^ $? !" :# 8e $N2]Bj $H $7 $F$O !" 0J2< $N$b $N $,$" $2 $i$l $k !# 1 >JN,MWAG$NJ830>H1~ 2 30$N4X78$N<hF@ >JN,MW AG $NJ830 >H1~ $K4X $7 $F$O !" 4{B8 $N5;=Q $N1~MQ $, 4| BT $G$- $k $, !" 30 $N4X 78 $N<h F@ $O:$ Fq $G$" $k!# $? $@ $7 !" !V JQ <A $7$?$j $9 $k ( $H8@ $& ) 4m81!W $N $h$& $J>l 9g $K8B $C $F !" !V !A $H 8@$& !W $G@)8B$5 $l $k$h$& $JF13J $N4X78 $G$"$k $3 $H $+$i 4X78 $r ?dB, $G$-$k 2DG=@-$b$"$k $H 9M $($F$$$k !# 6 $*$o $j$K =>Mh $NJ} K! $G2r@O $NFq $7$+$C $?O" MQ@a $+ $iO"BN@a $N9= B$2r@O $r3JMWAG $NL>;l!" Dl $NL>;l $HMQ8@ $N4X78 $K CeL\ $7 $F 2r@O$9$k J}K! $rDs0F $7 $? !# $3$NJ}K! $r !" Kh F|?7J9 2J3X Ms7P :Q Ms$+ $i 107 J8$h $j O" BN @a =R 8l$H O"MQ @a =R 8l$N %Z %"$K BP $7 $F E,MQ $7 !" 8z 2L $r8!>Z $7 $? !# $=$N7k2L!" @52rN( 80.7% $H$J$j !" =>Mh $N J}K! $K Hf$Y$F !" 10% M>$j $N2~ A1$N 2DG=@- $,$"$k$3 $H $, J, $+$C $?!# :#8e!" %k!< %k$NA}Jd $J $I $K$h$C $F !" @52rN( $N8~>e $r8+9~$‘ $3 $H$b2DG= $G$"$k $H9M $($F $$$k !# ;29MJ88% [1] CS86 , 5\:j , Gr0f , 2#Hx , Cf4d , >.AR , Bg;3 , NS !’ F| K\8l 8lWCBN7O , 4dGH=qE9 (1997). [2] Fn IT Fs CK : 8= Be F| K\ 8l J8 K! $N NX 3T , Bg =$ 4[ =q E9 (1993). [3] Gr0f M! , CS86 8g , 2#Hx ><CK , LZB< =_;R : 3,AX E* G’ <1 9= B$ $KCe L\ $7$?F| K\ 8l => B0 @a 4V $N 78 $j <u $12r @O $N J} K! $H $=$N@: EY , >p Js =h M} 3X 2q O@ J8 ;o V ol.36,No10,pp.2353- 2361(1995). [4] @uLn=cJ? , CS868g , B<>e?N0l !’=uF0;l $KCeL\ $7 $? =>B0 @a78$j<u $1 4X78$N2r@O $K$D$$$F8@8l=hM}3X2qBh 5 2s G/<!Bg2q ,pp76-79(1999). [5] @uLn=cJ? , CS868g , B<>e?N0l !’L>;l$N0UL# $r2p $7 $? J# 9gO"BN@a$N9=B$2r@O $K$D$$$F8@8l=hM}3X2qBh 6 2sG/ <!Bg2q ( M=Dj ).