Js9p=q !XBg3X$K$*$1$kNO3X650i!Y EZLZ3X2q 9=B$9)3X0Q0w2q | NO3X650i8&5f$K4X$9$k>.0Q0w2q 1994 G/ 10 7n

$b$/$8 1 :G=*Js9p 2 1.1 GX7J$HL\I8 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 2 1.2 $I$&$d$C$F6=L#$r;}$C$F$b$i$&$+ : : : : : : : : : : : : : : : : : : : : : : 3 1.3 2?$r65$($k$+ : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 4 1.4 :#8e$N2]Bj : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 6 2 LdBj=8 8 3 8=>u$G$N%+%j%-%e%i%‘Nc 31 4 NO3X650i | Bg3X$G2?$r$I$&65$($k$Y$-$+ 32 5 9=B$9)3X0Q0w2q!’NO3X650i8&5f$K4X$9$k>.0Q0w2q 33 1

Bh 1 >O :G=*Js9p 1.1 GX7J$HL\I8 K\ 0Q 0w 2q $O Bh 5 >O $K <( $7 $? $h $& $J <q ;] $G @_ N) $5 $l!$ Hf 3S E* <c <j $N Bg 3X 65 41 $N $_ $r 0Q 0w $H $7 $F <+ M3 $K 0U 8+ 8r 49 $r 9T $J$C $F $- $?!% $= $3 $K $b =q $+ $l $F $$ $k $h $& $K!$ 6a G/!$ EZ LZ J, Ln $N %+ %j %-%e %i %‘ $, <R 2q E* MW @A $K H< $$ JQ 2= $7!$ Nc $( $P 7W 2h $d 7P :Q E* M= B,!$ 9= B$ J* $K 4X $7 $F $O 7J 4Q!$ 7z @_ ;v 6HA4 BN $N %^%M!< %8 %a %s%H Ey $K 4X$9 $k J, Ln$N I, MW @-$, A} Bg $7!$Bg 3X 3X It 4 G/ 4V $N %+ %j %-%e %i %‘ $K @j $a $k $3 $N $h $& $J 8@ $o $P %= %U %H 7O 2J L\ $N 3d 9g $, $+ $J $j Bg $- $/ $J$C $F $- $F $$ $k!% $^ $? 3X @8 $K $b F~ 3X A0 $K 4{ $K ?t 3X!& J* M} N% $l 8= >] $, L" 1d $7!$ %O!< %I E* $J NO 3X $K 4X $9 $k JY 6/ $d 8& 5f $X $N 4X ?4 $, Gv $l $F $$ $k $3 $N $h $& $J >u 67 2< $G $N A0 =R $N %+ %j %-%e %i %‘ $N JQ KF $,!$ 3X @8 $r$^$9$^$9NO3X$+$iN%$7$F$$$k$N$,8=<B$H$J$C$F$-$F$$$k!% B? $/ $N Bg 3X $G 9T $J $o $l $F $$ $k NO 3X 65 0i $K @N $[ $I $N L% NO $, L5 $/ $J$C $F $- $F $$ $k $3 $N $h $& $J >u 67 $G!$ 2L $? $7 $F :# 8e $H $b $3 $N $h $& $J 9= B$ NO 3X 65 0i $, I, MW $J $N $+!$ 2? 8N L% NO E* $G $O $J $$ $N $+!$ $H $$ $& $3 $H $r 8! F$ $9 $k $3 $H $, I, MW $H $J$C $F $$ $k!% <B L3 %l %Y %k $G $O %V %i%C %/ %\%C %/ %9 2= $7 $? HF MQ %Q%C %1!< %8 $K $h $k @_ 7W $d >H :: $, Ev $j A0 $H $J$C $F $$ $k 8= :_ $K $* $$ $F $b!$ $^ $@ NO 3X 65 0i $, I, MW $G $" $k $H $9 $l $P!$ $= $N Fb MF $O $$ $+ $J $k $b $N $G $" $i $M $P $J $i $:!$ $^ $? $I $N $h $& $J J} K!$G650i$5$l$k$N$,:GE,$G$"$k$N$+!$$H$$$C$?$3$H$bF1;~$K8!F$$7$J$1$l$P$J$i$J$$!% 0l J} $G!$ O7 5‘ 66 NB BP :v $d!$ 5U $K D6 D9 Bg 66 NB 2M @_ $N 2D G= @- 8! F$ $K 8+ $i $l $k $h $& $K!$ NO 3X 65 0i $K $O C1 $K Ld Bj $, 2r $1 $k G= NO $@ $1 $r ?- $P $9 Lr 3d $, $" $k $o $1 $G $O $J $/!$ :# $O IT 2D G= $J $b $N!$ :# $^ $G 9M $( $b $5 $l $J $+$C $? 7A BV Ey $N Ds 0F!& 3+ H/ $, 5^ L3 $H $J $j $D $D $" $k $N $b ;v <B $G $" $k!% $9 $J $o $A!$ $^ $: Bh 0l $N Ld Bj E@ $G $" $k!$ !VNO 3X 65 0i $, I, MW $+!W $H $N Ld $K BP $7 $F $O !X:# $^ $G 0J >e $KI,MW$G$"$k!Y$H$$$&$N$,Ez$G$"$k$3$H$OH]$a$J$$$G$"$m$&!% :r :# Bg 3X $N 2~ AH!& 2~ 3W $, @9 $s $K $J$C $F $$ $k!% $3 $l $r NO 3X 65 0i $H $$ $& E@ $+ $i 8+ $k $H!$ $3 $N ;~ Be $, NO 3X $K 5a $a $F $$ $k $b $N $b @N $H Bg $- $/ JQ $o$C $F $$ $k $H $$ $& $3 $H $r :F G’ <1 $9 $k $3 $H $r 5a $a $i $l $F $$ $k $H $b 9M $( $i $l $J $$ $@ $m $& $+!% EZ LZ 3X 2q A4 9q Bg 2q $N 6& DL %;%C %7%g %s $K $b 8+ $i $l $k $h $& $K!$ 5l Mh $N J, Ln $r 1[ $( $? 8& 5f $, I, A3 E* $K @9 $s $K $J$C $F $- $F $$ $k $,!$ F1 MM $N 8= >] $, => Mh $N 3X 2J 4V $K $D $$ $F $b @8 $8 $F $- $F $$ $k!% $3 $N 2~ AH!& 2~ 3W $O!$ $= $N $h $& $J $b $N $r :F 9= @.!& E} 9g!& 7k 9g $9 $k J} 8~ $G F0 $$ $F $$ $k $h $& $K 8+ $( $k $N $O 0l It $N Bg 3X $@ $1 $G $O $J $$ $h $& $@!% $3 $N $h $&$J;vBV$bNO3X650i$N>-Mh$r8!F$$9$k>e$G9MN8$9$Y$-E@$G$O$"$m$&!% $7$?$,$C$F$3$N0Q0w2q$G$O<!$N$h$&$JE@$K$D$$$F8!F$$r;n$_$k$3$H$K$7$?!% 2

1. NO3X650i$NI,MW@-$rL@3N$K$G$-$k$+ 2. 2?$r65$($k$Y$-$+ 3. $I$N$h$&$JJ}K!$G65$($k$Y$-$+ 4. 6qBNE*$J%+%j%-%e%i%‘$N8+D>$7 5. :r:#$NJ,Ln$NM;9g$KH<$$!$9-$/NO3X$r65$($k 6. $3$N;~5!$KB?$/$N?M$K650i$K$D$$$F9M$(D>$7$F$b$i$& Bh 0l $N E@ $K $D $$ $F!$ <B L3 $G $N NO 3X $N I, MW @- $, H] Dj $G $- $J $$ $N $O A0 =R $7 $? DL $j $G $" $k $,!$ $3 $3 $G $O 9= B$ @_ 7W $K $O $" $^ $j 6= L# $N L5 $$ 3X @8 $K $H$C $F $b L% NO E* $" $k $$ $O I, MW $J 3X Ld $H $7 $F NO 3X $N L% NO $r $I $N $h $& $K $7 $F 3X @8 $K EA $( $k $3 $H $, $G $- $k $+!$ $H $$ $& E@ $K 9J $j!$ Bh Fs $N E@ $H F1 ;~ $K 8! F$$9 $k!% Bh 8^$N 9‘ L\$K $D $$ $F$O $3 $N 2 G/ 4V$O 5D O@ $,H/ ;6 $7$J $$ $h $&$K $9 $k ;~4V E* $J 4X 78 >e!$ 9= B$ NO 3X $r Cf ?4 $K $; $6 $k $r F@ $J $+$C $?!% Bh O; E@ $K $D $$ $F $O!$ 6e =# ;: 6H Bg 3X $r 2q >l $K $7 $F 9T $J $o $l $? EZ LZ 3X 2q A4 9q Bg 2q $N 8& 5f F$ O@ 2q $G B? $/ $N ?M!9 $H 0U 8+ 8r 49 $r 9T $J $& $3 $H $, $G$-$?!%Bh 4 >O$K$=$N;~$N;qNA$rIU$7$?!%0J2<!$Bh 2 !A 4 $N9‘L\$K$D$$$F35@b$7$?$$!% 1.2 $I$&$d$C$F6=L#$r;}$C$F$b$i$&$+ 6qBNE*$K2?$r65$($k$+$N0JA0$K!$$^$:NO3X$K6=L#$r;}$C$F$b$i$o$J$1$l$P2?$b$J$i$J$$!% 9b9;$N%+%j%-%e%i%‘$,:#G/EY$+$iBgI}$KJQ99$5$l$?!%NO3X$K4XO"$9$kJ*M}$K4X$7$F8@$($P!$ ?t ;z $d <0 $N L5 $$ 46 3P E* $J J* M} $N $h $& $J 2J L\ $, ?7 $7 $/ @_ $1 $i $l!$ M} 2J N% $l $r ?) $$ ;_ $a $h $& $H $7 $F $$ $k!% $b $A $m $s Bg 3X $K F~ 3X $7 $F M_ $7 $$ ?M 4V $O!$ Dj NL E* GD 0. $d ?t <0 $K $h $k %b %G %k 9= C[ $H M= B, $K :G =* E* $K 6= L# $r ;}$C $F $b $i $$ $? $$ $o $1 $G $O $" $k $,!$ $= $N F3 F~ It $H $7 $F $N %+ %j %-%e %i %‘$,2~A1$5$l$h$&$H$7$F$$$k$H8@$o$l$F$$$k!% 8= :_ B? $/ $N Bg 3X $G $O !V9= B$ NO 3X!W $O Ia DL $N 9u HD $r MQ $$ $? 9V 5A $N 7A BV $G 9T $J $o $l $F $$ $k $H A[ A|$5$l$k!%0lIt$K7W;;5!$rMQ$$$? CAI E*650i$r;n$_$F$$$k=j$b$"$k$,!$$^$@?t>/$J$$!% <B :] $K 9= B$ J* $, 2u $l $k 1G A|!$ 7J 4Q $H NO 3X!$ CO 0h =; L1 $, 9= B$ J* $K 4| BT $9 $k $3 $H!$ $J $I $r <B :] $K <( $9 $3 $H $,!$ NO 3X $X $N 6= L# $* $h $S NO 3X $N M} 2r $r =u $1 $k $H 9M $( $i $l $J $$ $3 $H $O $J $$!% <R 2q E* %K!< %: $r <( $9 $3 $H $O!$ ?? LL L\ $J 3X @8 $K $O %"%C %T!< %k $K $J $k $h $& $@!% $D $^ $j!$ B? $/ $N <L ?? $d %S %G %*!& %9 %i %$ %I $N Mx MQ!$ 8= >l $N 8= >u $r FC JL 9V 5A $H $7 $F D0 $/!$ $J $I $N J} K! $r MQ $$ $F 99 $J $k 9) IW $, I, MW $G $" $m $& $,!$ $^ $: C1 0L <h F@ $, :G Bg 4X ?4 ;v $G $" $k 3X @8 $r 0z $- IU $1 $i $l $k $+ H] $+ $O5?Ld$,;D$k!% !V8+ $; $k $3 $H!W !V<B 83 $G ?( $l $k $3 $H!W $, ;I 7c $K $J $k $3 $H $O 8@ $& $r BT $? $J $$ $,!$ 3X @8 $, $b $7 <u F0 E* $G $" $j B3 $1 $F $$ $k 4V $O!$ C1 $K !VH~ $7 $$ %t%# %8%e %" %k $J ;q NA $r B? $/ G[ I[ $9 $k!W $@ $1 $N !V8= <B $N Ds <(!W $O @5 $7 $/ 5! G= $7 $J $$!% $D $^ $j 9V 5A << $G $$ $+ $K $7 $F 3X @8 $K >p Js $r M? $( $l $P $h$$$+!$$H$$$&E@$K$D$$$F$O$b$C$H3X@85$<A$r9MN8$7$F9)IW$9$kI,MW$,$"$j$=$&$@!% NO 3X $N K\ <A $,!$ J* BN $K NO $, :n MQ $7 $? $H $- $K @8 $: $k 8= >] $r ?t 3X E* $K 5- =R $9 $k!$ $9 $J $o $A J* M} Ld Bj $r ?t M} Ld Bj $K CV $- 49 $( $k $H $3 $m $K $" $k $N $@ $H $9 $l $P!$ !V46 3P E* 65 0i!W $K $h $j $3 $N K\ <A $r 3X @8 $K M} 2r $5 $; $k $3 $H $K $O 8B 3& $, $" $k!% $d $O $j ?t 3X $r E, @Z $K MQ $$ $k $3 $H $, IT 2D 7g $J $N $G $" $k!% $b $A $m $s!$ $3 $N $3 $H $O LU L\ E* $K ?t <0 $r 6n ;H $9 $k!$ $" $k $$ $O 6/ MW $9 $k 9V 5A $r J[ 8n $9 $k$b$N$G$O7h$7$F$J$$!% 3

?t <0 $r ;H $( $k $h $& $K $J $k $? $a $K $h $/ 1i =, $H $$ $& 7A BV $r MQ $$ $k $3 $H $, $J $5 $l $F $- $?!% $7 $+ $7 !V3X $V!W $3 $H $, !V5- 21 $9 $k!W $3 $H $G $O $J $$ $3 $H $O!$ 8& 5f F$ O@ 2q $G $b ;X E& $5 $l $? $3 $H $G $" $k!%!V<+J,$N8@MU$GRrSp$7D>$7$FM}2r$7:FMxMQ$G$-$k!W$3$H$,5a$a$i$l$F$$$k$o$1$G$"$j!$ C1$J$kH?I|!&5-21$H$$$C$?7ABV0J30$NJ}K!$,I,MW$H$J$k!%@_7W@=?^$b8=>l$G$N:n6H$N%7%_%e %l!< %7%g %s E* MW AG $O $"$C $F $b!$ 9= B$ NO 3X!& 9) 3X $N M} 2r $N =u $K $J$C $F $$ $k $H $O 8B $i $J $$ $N $, 8=<B$G$"$m$&!% 6l 9T $N $h $& $J 1i =, $d @= ?^ $N Be $o $j $K <B 83 $O $I $& $+ $H $N 0U 8+ $b $"$C $?!% <B 83 $= $N $b $N $O 4J C1 $J $b $N $G $h $/!$ $= $l $r $$ $+ $K %l %]!< %H $9 $k $+ $H $$ $& $3 $H $K =E E@ $r CV $1 $P!$ NO 3X $N I| =, $H F1 ;~ $K 8= >] $r M} 2r $9 $k L\ $b M\ $o $l $k $N $G $O $J $$ $@ $m $& $+!% $? $@!$ 65 41 B& $K $O $+ $J $j $N Ii C4 $, Hr $1 $i $l $:!$ %l %]!< %H $N ?t 2s $N :F Ds =P $r H< $& B? Bg $J EX NO $, MW 5a $5 $l $k!% $^ $? $? $H $( 65 41 $N Ii C4 $K $D $$ $F $O ?J $s $G C4 $& $H $7 $F $b!$ 3X @8 $K $= $N $h $& $J Ii C4 $r 2] $9 $3 $H $, %+ %j %-%e %i %‘ A4 BN $N %P %i %s %9 $H $7 $F E, Ev $+ H] $+ $N 8! F$ $O!$ 8D!9 $N Bg 3X $N L\ I8 $K >H $i $7 $F ?? 7u $K 8! F$ $7 D> $9 $Y $- ;~ 5! $K Mh $F $$ $k!% A0 =R $N $h $& $K <R 2q $N JQ A+ $K H< $$ 3X =, $9 $k $Y $- Fb MF $, A} $( $F $$ $k Cf $G!$NO3X650i$K3d$-$&$k;~4V$O8B$i$l$F$-$F$$$k$+$i$G$"$k!% 0l 8} $K Bg 3X $H 8@$C $F $b!$ 5l Dk 9q Bg 3X $+ $i CO J} Bg 3X!& ;d N) Bg 3X $K ;j $k $^ $G <o!9 MM!9 $J FC D’ $r M- $7 $F $* $j!$ $= $N F~ 3X <T $N FC <A $K $D $$ $F $b @i :9 K| JL $G $" $k!% $7 $? $,$C $F!$ Bg 3X $K $h $k 65 0i Fb MF!& 65 0i J} K! $K Aj 0c $, $" $k $N $G!$ $3 $N 0Q 0w 2q $G $b!$ $" $k $R $H $D $N 7k O@ $O F@ $i $l $J $$ $N $G $O $J $$ $+!$ $H $N 0U 8+ $b EY!9 =P $F $- $?!% 8D!9 $N 65 :‘ $d 65 0i J} K! $* $h $S :G =* E* $K %+ %P!< $9 $Y $- %+ %j %-%e %i %‘ HO 0O $K $D $$ $F $O 3N $+ $K $= $& $+ $b CN $l $J $$ $,!$ 65 0i $N L\ E* $d L\ I8 $O $= $l $[ $I 0c $o $J $$ $N $G $O $J $$ $@ $m $& $+!% 3X @8 $, M} 2r $G $- $J $$ 9V 5A $[ $I 0U L# $N L5 $$ $b $N $O $J $$!% $3 $N $"$?$j$N8!F$$OI,MW$G$"$m$&!% 1.3 2?$r65$($k$+ A4 9q $N EZ LZ 7O 3X 2J!& @l 96 $O!$ $= $N J, Ln $K $* $1 $k 9= B$ 9) 3X 5; =Q <T $@ $1 $r GZ =P $9 $k $N $, @U L3 $G $" $k $o $1 $G $J $$ $N $O Ev A3 $G $" $m $&!% $? $@!$ 9) 3X $N Cf $G $b :G $b 9- HO $J!$ 8@$C $F $_ $l $P Am 9g 5; =Q $H $b 8@ $& $Y $- EZ LZ 9) 3X 5; =Q <T $,!$ 9= B$ NO 3X $K 4X $7 $F I, MW :G >. 8B CN$C $F $* $/ $Y $- $3 $H $O 2? $+ $H $$ $& $3 $H $r 8! F$ $7!$ $= $N Fb MF $r %+ %j %-%e %i %‘ $K H? 1G $5 $; $J $1 $l $P $J $i $J $$!% $= $N ;n $_ $H $7 $F!$ K\ 0Q 0w 2q $G $O!$ 8& 5f F$ O@ 2q $N ;q NA $K 4^ $^ $l $F $$ $k $h $& $J !X0l 3X 4| $G 65 $( $k 9= B$ NO 3X!Y $K $D $$ $F!$ 3F 0Q 0w $N 0U 8+ $r $= $N $^ $^ Ns 5s $7 $F $_ $?!% 7k 2L E* $K $O $3 $3 $K $3 $= Bg 3X 4V $N Aj 0c $, G! <B $K =P $F $$ $k $H ;W $o $l $k!% $7 $? $,$C $F Fb MF $O $* 8_ $$ $K Hs >o $K 0[ $J$C $F $$ $k!% $7 $+ $7 =E MW $J $N $O!$ 8= :_!$ $3 $N Dx EY $N Fb MF $, M} 2r $G $- $l $P!$ :# $^ $G I, =$ $K 6a $$ 7A $G!$ $+ $D 1i =, IU $- $G B? $/ $N ;~ 4V $r 3d $$ $F $$ $? 9= B$ NO 3X $H $$ $& 9V 5A $b!$ $= $N %(%C %; %s %9 $r 65 $( $k $? $a $K $O 0l3X4|J,$G==J,$G$"$k$H$$$&$3$H$G$"$k!% Bg ;( GD $K $3 $N ;q NA $r D/ $a $k $H!$ 8= :_ =i G/ EY $K Ds 6! $5 $l $F $$ $k 9V 5A Fb MF $, $= $N $^ $^!$ $" $k $$ $O $= $N 9‘ L\ $N Bg H> $r 4^ $s $@ 7A $G $= $N !X0l 3X 4| $G 65 $( $k 9= B$ NO 3X!Y $K =q $+ $l $F $$ $k $b $N $b $" $k!% $= $N $h $& $J => Mh 7? $H $O >/ $7 0c$C $? 4Q E@ $N %+ %j %-%e %i %‘ 0F $K 4^ $^ $l $F $$ $k $H ;W $o $l $k Fb MF $O!$ 7k 6I!$ 9= B$ NO 3X $G 9= B$ $N $$ $+ $J $k Ld Bj $r 9= B$ 2r @O K! $N $I $N J} K! $r MQ $$ $F 2r $/ $+ $H $$$&5!G=$NA0$K!$!X$R$H$D$NBeI=E*$J<+A32J3X$NJ}K!O@$H$7$F!$8=>]$r$$$+$K%b%G%k2=$7!$ $= $N 8= >] $N M= B, $N $? $a $K $$ $+ $K Dj <0 2= $7!$ $I $N Dx EY $N 8= >] GD 0. $, 2D G= $H $J $k $N $+!Y $r >R 2p $9 $k 9V 5A 0F $G $" $m $&!% $h $/ !VNO 3X $N $+ $i $/ $j!W $H $$ $& $3 $H $, I, MW $@ $H 8@ $o $l $k $,!$ $= $l $H 4

$b <c 43 0c$C $? 8+ J} $K N) $D 9= B$ NO 3X 65 0i 0F $G $" $k!% 8= >] $N ;Y G[ E* %a %+ %K %: %‘ $r Cj =P!& %b %G %k 2= $9 $k $3 $H $K $h $j J* M} Ld Bj $r ?t M} Ld Bj $K CV $- 49 $(!$ $= $N ?t M} Ld Bj $r 2r @O $9 $k $3 $H $K $h $j 8= >] $N M= B, $r 9T $$!$ $= $N 7k 2L $r MQ $$ $F @_ 7W Ey $N 9) 3X E* Ld Bj $N 2r 7h $K $" $? $k $H $$ $&!$ H~ $7 $$ <+ A3 2J 3X $N N. $l $r 3X @8 $K 65 <x $9 $k >e $G!$ 9= B$ NO 3X $O :G E, $N Bj :‘ $G $" $k!% $3 $N N. $l $N 3X =, $H!$ $= $l $r DL $7 $F 9T $o $l $k ?t M} E* AG M\ $N =$ F@!$ O@ M} E* ;W 9M $N 71 N} $O!$ 9) 3X $N 0l HL 65 0i $H $7 $F $N Bg $- $J Cl $K $J $j $& $k $b $N $G $" $k!% $= $l $O 9= B$ 9) 3X $K 8B $i $:!$ 9- $/ 9) 3X $N MM!9 $J 6I LL $G Ld Bj 2r7h$N=u$1$H$J$k$G$"$m$&!% $5 $F!$ :r :# $N 3X @8 B& $N ?t 3X 7y $$ $N 1F 6A $+ $b $7 $l $J $$ $,!$ ?^ <0 2r K! $d K\ <A E* $G $O $J $$ CV $- 49 $( <j K! Ey $, 9= B$ NO 3X $K Aj JQ $o $i $: ;D B8 $7 $F $$ $k!% $$ $o $f $k 5l Mh $N 65 M\ 2] Dx $G 65 $( $F $$ $k ?t 3X!& J* M} $N CN <1 $r @Q 6K E* $K MQ $$ $: $K Ld Bj $r 2r 7h $9 $k J} K! $r 65 0i $7 $F $$ $k $H $$ $& $N $, 8= <B $G $" $k!% $3 $l $O 65 $( J} $H $b L) @\ $J 4X 78 $, $" $k $,!$ Nc $( $P 9b 9; $N :G 6a $N J* M} %+ %j %-%e %i %‘ JQ 99 $, ;2 9M $K $J $i $J $$ $@ $m $& $+!% $D $^ $j!$ %$ %s %H %m It $K $* $$ $F ?t <0 $N >/ $J $$ $b $N $G 35 G0 $r 65 0i$7!$F1$8$3$H$r<!$N3XG/$G$O?t3X$r@Q6KE*$K;H$C$F650i$9$k$H$$$&$b$N$G$"$k!%%+%j%-%e %i %‘ I= $+ $i H= CG $7 $F B? $/ $N Bg 3X $G 9T $J $o $l $F $$ $k 9= B$ NO 3X!& :‘ NA NO 3X $N 9V 5A $N $h $& $J !V@Q $_ =E $M J} <0!W $K BP V5 $9 $k !VH? I| K!!W $G ?e M} 3X $r 65 $( $F $$ $k Bg 3X $, $" $k $H J9 $/!% <0 $, L5 $$ J} $, M} 2r $7 $K $/ $$ $3 $H $b B?!9 $" $k $3 $H $O <~ CN $N ;v <B $G $" $k $,!$ 3X @8 $O $^ $@ $= $N $h $& $J ;v <B $K $9$i5$$,$D$$$F$$$J$$!%$=$NJU$j$r9gM}E*$K650i$G$-$l$P:G9b$G$"$m$&$H9M$($F$$$k!% 0l HV Ld Bj $K $J $k $N $O!$ 3P $( $d $9 $$ J} K!!$ 65 $( $d $9 $$ J} K! $G $N 65 0i $N 7k 2L!$ 4V 0c$C $? $3 $H $r 3X $P $; $F $7 $^ $& $3 $H $G $" $k!% $d $O $j 9= B$ 9) 3X $b J* M} 8= >] $r $h $j @5 3N $K M= B, $9 $k $? $a $N 3X Ld $G $" $k $+ $i!$ 4V 0c $$ $N L5 $$ @5 $7 $$ $3 $H $r @Q 6K E* $K ?t 3X $r MQ $$ $F 65 $( $k $Y $- $G $" $m $&!% $= $l $, A4 0w $K I, ?\ $G $" $k $H $O 8B $i $J $$ $,!$ :G =* E* $J 9= B$ NO 3X 65 0i $N L\ I8 $O!$ L\ $N A0 $N J* M} 8= >] $r $$ $+ $K @5 3N $K ?t 3X E* %b %G %k $K CV $- 49 $(!$ $= $l $r $$ $+ $K @5 $7 $$ J} K! $G 2r 7h $G $- $k $+!$ $H $$ $& $3 $H $G $O $J $+ $m $& $+!% M- 8B MW AG K! $= $N $b $N $N ;} $D 9b EY $J Ld Bj $O M} 2r $G $- $J $/ $H $b!$ 8= >l $G BP >] $H $7 $F $$ $k 9= B$ J* $N MW AG %a%C %7%e @8 @. $r 9T $J $& :] $K I, MW $J NO 3X E* $J 4p AC $O!$ $d $O $j @5 $7 $$ NO 3X 65 0i $G $7 $+ ?H $K IU $+ $J $$!% Nc $H $7 $F!$ 8& 5f F$ O@ 2q ;q NA $K $O!$ K@ :‘ $N ;Y G[ J} Dx <0$NM6F3$d2>A[;E;v<0$N65$(J}$K$D$$$F$N$[$s$N0lNc$r<($7$F$_$?!%$3$N0Q0w2q$G!V?t3X!W $H >N $7 $F $$ $k $N $O $3 $N Dx EY $N $3 $H $G $" $j!$ Bg 3X F~ ;n $N ?t 3X $H Hf 3S $7 $F $5 $[ $I Fq 2r $J $b $N $H $b;W$o$l$J$$!% 0Q 0w 2q 3h F0 $N $J $+ $G $O %+ %j %-%e %i %‘ $K 4X $9 $k 5D O@ $K B? $/ $N ;~ 4V $, 3d $+ $l $?!% $= $N A4 $F $r 5- O? $K ;D $9 $3 $H $, =P Mh $J $$ $N $, ;D G0 $G $O $" $k $,!$ $= $N 0l It $O ?7 $7 $$ %+ %j %-%e %i %‘ 0F !J8& 5f F$ O@ 2q ;q NA!K $K >R 2p $5 $l $F $$ $k!% $3 $l $O 8& 5f F$ O@ 2q $N ;q NA $H $7 $F!$ 3F 0Q 0w $N 0U 8+ $r $= $N $^ $^ Ns 5s $7 $? $b $N $G $" $k!% K\ Mh!$ M} A[ E* $J %+ %j %-%e %i %‘ $O 0l $D $G $O $J $/!$ 65 0i 4D 6- $H 65 $( $k B& $N %U%# %m %= %U%# $N D4 OB $K $h$C $F =O @. $5 $l $k $Y $- $b $N $G $" $m $&!% 65 0i $O 8D @- $, $"$C $F $O $8 $a$FB)$E$/$b$N$G$"$j!$0Q0w2q$rDL$7$FE}0l2=$9$k$h$&$N$b$N$G$O$J$$$3$H$OEvA3$G$"$k!% Ns5s$5$l$?3F0Q0w$N0U8+$h$j!$0Q0w2q$G$NG.$N$3$b$C$?5DO@$,A[A|D:$1$l$P9,$$$G$"$k!% :G 8e $K!$ 3F0Q 0w $N 9M $($k M} A[ E*$J Ld Bj $rBh 2 >O $K<} O? $7 $?!%Nc $( $P 9V5A $N :G =*;n 83 $K =P $9 Ld Bj $O!$ $= $N 9V 5A $G 2? $r 65 $( $? $N $+!$ 2? $r M} 2r $7 $F M_ $7 $$ $N $+ $r I= $7 $F $$ $k!% $$ $o $P!$ 9V 5A $N :G =* L\ I8 $N Ds <( $G $b $" $k!% $3 $3 $K =8 $a $i $l $? Ld Bj $O!$ $= $N <q ;] $O MM!9 $G $" $k $,!$ 3F 0Q 0w $N 65 0i $K BP $9 $k 9M $( J} $r I= $7 $F $$ $k!% $= $l $> $l!$ $- $A $s $H $7 $? L\ E* 0U <1 $r ;}$C $? Ld Bj $G $" $j!$ 6K NO $= $N =P Bj $N 0U ?^ $r L@ <( $7 $F $$ $? $@ $$ $?!% B? >/ 0Q 0w $K Ld Bj $r Ds =P $7 $F $$ $? $@ $/ $^$G$N;~4VE*M>M5$,$J$/!$I,$:$7$b:GE,$JLdBj$KN}$j>e$2$i$l$F$O$$$J$$$+$b$7$l$J$$$,!$ 5

%b %G %k 2= $K $* $1 $k 4Q E@!$ 6- 3& >r 7o $, M- $9 $k FC @- $r M} 2r $9 $k 4Q E@!$ NO 3X $r 46 3P E* $G $O $J $/ @5 3N $K M} 2r $9 $k 4Q E@!$ <B 46 $7 $F $$ $k 35 G0 $H ?t <0 $H $N 4X 78 $r M} 2r $9 $k 4Q E@ Ey $+ $i $N Ld Bj $, <} =8 $G $- $? $H 9M $( $F $$ $k!% $b $A $m $s 8D!9 $N Ld Bj $= $N $b $N $N Fq 0W EY $O $+ $J $j $P $i $D $$ $F $$ $k $,!$ I=LLE*$JFq0WEY$G$O$J$/!$LdBj$NL\E*$NJ}$r$4M}2r4j$$$?$$!% 1.4 :#8e$N2]Bj 2 G/ 4V $N 0Q 0w 2q 3h F0 $K $* $$ $F 8! F$ $7 $? $3 $H $r ;( B? $K JB $Y $F $_ $?!% $" $$ $K $/!$ Ev =i L\ E* $O $[ $H $s $I 2? $b C# @. $G $- $F $$ $J $$ $H $N H? >J $, $3 $N Js 9p =q $N MW E@ $K $J $j $= $& $@ $,!$ 8& 5f F$ O@ 2q $G $O Hs >o $K B? $/ $N 0U 8+ 8r 49 $, $G $- $? $3 $H $+ $i!$ 65 0i $, Bg @Z $G $" $k $3 $H $O O@ $r BT $? $J $$!% M% =( $J 3X @8 $r EZ LZ $K 0z $- 4s $;!$ EZ LZ $r 9% $- $K $7 $F <R 2q $K Aw $j =P $9!% IT @E Dj %i!< %a %s $O 2r $1 $J $/ $H $b!$ NO 3X $N K\ <A $K Gw $k 46 3P $r ?H $K IU $1 $? EZ LZ 5; =Q <T $r <R 2q $K Aw $j =P $9!% $3 $N $h $& $J $3 $H $, Bg 3X $K 2] $; $i $l $? Bg @Z $J ;H L? $N $R $H $D $G $" $k!% 3X @8 $N L\ $, 51 $$ $F $$ $k $+ $I $& $+ $, 65 0i $N 0l $D $N %P %m %a!< %? $G $" $j!$ >p Js $N HE Mt $7 $? 8= Be <R 2q $K $* $$ $F 3X @8 $N 6= L# $r Bg 3X $K 0z $- IU $1$F$*$/$?$a$K$O@d$(4V$J$$EXNO$H9)IW$,I,MW$G$"$k!% 650i$,Bg@Z$J%F!<%^$G$"$k$K$b4X$o$i$:!$3X2q3hF0$NCf$G$O$J$*$6$j$K$5$l$,$A$G$"$k!% 8& 5f E* 0Q 0w 2q $K Hf $Y $F %$ %s %; %s %F%# %V $, L5 $$ $+ $i $G $" $m $& $+!% A4 BN E* $K EZ LZ 65 0i $r %+ %P!< $9 $k 0Q 0w 2q $, $" $j == Fs J, $K $= $N Lr 3d $r 2L $? $7 $F $* $i $l $k 0l J} $G!$ $= $& $7 $? A4 BN E* $J 8! F$ $H JB 9T $7 $F!$ 8D!9 $N J, Ln $K $* $$ $F 2? $r $I $& 65 $( $k $Y $- $+ $H $$ $& 6q BN E* $J 8! F$ $b Bg @Z $G $" $k!% F|!9 $I $& 65 0i $9 $k $Y $- $+ $K 6l G: $9 $k 65 41 $K <j $r :9 $7 ?- $Y!$ 0l =o $K Ld Bj $K BP =h $9 $k $3 $H!$ $3 $l $O EZ LZ 3X 2q $N =E MW $J ;H L? $G $" $j!$ $= $N B8 :_ 0U 5A $r $5 $i $K 9b $a $k 3h F0 $H $J $m $&!% $3 $N 0Q 0w 2q$N0U5A$O$=$&$7$?<gD%$NDs<($K$b$"$C$?!%9,$$!$?7$7$/H/B-$7$?1~MQNO3X0Q0w2q$N5v$K!$ NO 3X 65 0i $N >. 0Q 0w 2q $, @_ CV $5 $l!$ Ev 0Q 0w 2q $G $G $- $J $+$C $? $3 $H $r 0z $- 7Q $$ $G $$ $? $@ $/ M= Dj $G$"$k!% 8! F$ $G $- $J $+$C $? $b $N $N $& $A!$ =E MW $J 2] Bj $r Ns 5s $9 $l $P!$ 8= >l B& $+ $i $N 0U 8+ $N H? 1G!$ 65 << $G $N 65 $( J} $G $" $m $& $+!% $^ $?!$ 85!9 $3 $N >. 0Q 0w 2q $N 0Q 0w 2q L> >N $K $"$C $? $b $N $G 2? $b 8! F$ $, $J $5 $l $J $+$C $? !V8& 5f!W $K $D $$ $F!$ 65 0i $H $$ $& LL $+ $i 8+ $? NO 3X $K 4X $9 $k 8& 5f $N :_ $j J} $H $$ $& $b $N $b :# 8e 9M ;! $7 B3 $1 $F $$ $+ $J $1 $l $P $J $i $J $$ $H ;W $o $l $k!% $3 $N $3 $H $O!$ C1 $K NO 3X $K 6= L# $r ;}$C $F $b $i $& 3X @8 $r A} $d $9 $? $a $@ $1 $G $O $J $/!$ 8e 7Q <T $r 0i $F $F $5 $i $K I, MW $H $5 $l $k 9=B$9)3X$r8=:_$N@5>o$J>uBV$KJ]$D$?$a$K$bI,MW$G$"$m$&!% 8& 5f F$ O@ 2q $G $O 4k 6H $N J} $N $4 0U 8+ $r D: $/ $3 $H $, $G $- $? $,!$ $3 $N 0Q 0w 2q $N N) >l $O!$ Bg 3X B& $N O@ M} $G 65 0i $r 9M $(!$ Bg 3X B& $+ $i 41 D#!& 4k 6H $K $^ $: 5e $r Ej $2 $F $_ $k $H $$ $& $b $N $G $"$C $?!% 41 D#!& 4k 6H $+ $i 0Q 0w $K 2C $o$C $F D: $$ $F $O $H $$ $& 0U 8+ $b $"$C $? $,!$ $^ $: Bg 3X $H $7 $F $N 9M $( $r =8 Ls $9 $k $3 $H $, @h 7h $H H= CG $7 $?!% $3 $N 5e $r Bg 3X 0J 30 $N N) >l $+ $i ?7 @_ $N >. 0Q 0w 2q $G 6a $$ $& $A $K @’ Hs Ej $2 JV $7 $F D: $- $? $$!% Bg 3X $N 65 0i $K 4| BT $9 $k $b $N $O 2? $J $N $G $" $m $& $+!) $3 $N Js 9p =q $K @9 $j 9~ $^ $l $F $$ $k ?7 $7 $$ 9M $( J} $K $O ;? F1 $7 $F $$ $? $@ $1 $k $N $G $" $m $& $+!) $" $k $$ $O Bg 3X 65 0i $K $O Bg $7 $? 4| BT $r Jz $$ $F $$ $J $$ $N $G $" $m $& $+!) @’ Hs $$ $m $s $J JQ 2= 5e $r Ej $2 JV $7 $F D: $- $? $$!% 0Q 0w 2q $G 5D O@ $9 $k Cf $G!$ !VF~ <R ;n 83 $K =P $k $+ $i $3 $l $r 65 $( $J $$ Lu $K $O $$ $+ $J $$!W $H $$ $& $h $& $J 0U 8+ $, =P $?!% $3 $N $h $& $J 7A $G Bg 3X 65 0i $N B- $r 0z$C D% $k $3 $H $b $" $k $3 $H $r 2~ $a $F B? $/ $N ?M $K $4 M} 2r $$ $? $@ $- $? $$!% !V!&!&!& $N Dj M} $r MQ $$ $F 2r $1!%!W $H $$$C $? MM $J Ld Bj $O $$ $+ $, 6

$G $" $m $& $+!% $= $N !V!&!&!& $N Dj M}!W $, 2a 5n $N 0d J* $H $J$C $F $$ $k $3 $H $b B? $$!% F~ <R!& 9q 2H 8x L3 0w ;n 83 $G ;q 3J G= NO $r ;n $5 $l $k :] $K!$ 2? $, 3X @8 $, CN$C $F $$ $k $Y $- ;v JA $G!$ 3X @8 $r $I $N $h $& $JG=NO$GH=CG$9$k$Y$-$J$N$+!%Bg3X$H41D#!&4k6H$H$N6[L)$J>pJs8r49$,I,MW$G$"$k!% Bg 3X $G $N 4| Kv ;n 83 $G $b!$ 1i =, $G H? I| N} =, $7 $? Ld Bj $N 1~ MQ $/ $i $$ $J $i Hf 3S E* MF 0W $K F@ E@ $G $- $k $,!$ K\ Ev $O!$ ;O $a $F 8+ $k Ld Bj $r 8B $i $l $? ;n 83 ;~ 4V Cf $K 2r $/ $N $K I, MW $J 4p AC E* $J >p Js!$ Nc $( $P !V=E $M 9g $o $; $N 86 M}!W Ey $N $h $& $J 9‘ L\ $r 65 $(!$ $+ $D $= $l $r 3N G’ $G $- $k $h $& $J Ld Bj $r =P $9 $Y $- $G $" $m $&!% 2a 5n $N Ld Bj =8 $r JY 6/ $9 $k :]!$ 1~!9 $K 4Y $k BP :v $O C1 $K 2r K! $r 3P $( $k $3 $H $G $" $k!% 3P $( $? 2r K! $G 2r $1 $k $h $& $J Ld Bj $N $I $3 $K NO 3X $N K\ <A $, $" $k $N $+!$ 65 $( $k B&!$ $" $k $$$O=PBj$9$kB&$O9M$(D>$9I,MW$,$"$m$&!% 65 $( $k Fb MF $K 4X $9 $k 5D O@ $K ;~ 4V $r <h $i $l!$ 65 $( J} $K $^ $G 5D O@ $r H/ E8 $5 $; $k $3 $H $, =P Mh $J $+$C $?!% 3X @8 $N M} 2r $d 6= L# $O!$ Fb MF $@ $1 $G $J $/ 65 $( J} $K $b Bg $- $/ 0M B8 $7 $F $$ $k!% 65 41 $N G. 0U $, :G $b =E MW $G $" $k $3 $H $O 4V 0c $$ $J $+ $m $& $,!$ HD =q $r <L $9 $3 $H $K DI $o $l $k $P $+ $j $N 9V 5A $G $O!$:#$N3X@8$O$D$$$F$$$1$J$$$+$bCN$l$J$$!%>pJs5!:‘$r$&$^$/AH$_9g$o$;$k$3$H$K$h$j!$ $h$j8z2LE*$J650i$,2DG=$H$J$k$3$H$,4|BT$5$l$k!%8=:_4{$K<BMQ2=$5$l$F$$$k W orld Wide W eb $N Mosaic $K $h$kMx MQ$K>] D’$5$l $k%$%s %?!<%M%C%H $r2p$7 $?>pJs EAC#<j CJ$O!$=> Mh$N 65 0i $N J} K! $r J$ $9 2D G= @- $r Hk $a $F $$ $k!% 65 :‘ $N C_ @Q $H 6& MQ $, MF 0W $H $J $j!$ 65 41 $N Ii C4 $r 7Z 8: $9 $k $3 $H $b 2D G= $H ;W $o $l $k!% >p Js 4p HW $O :# 8e $N <R 2q 4p HW $N Cf ?4 E* B8 :_ $H $J $k $3 $H $, M= A[ $5 $l $k!% $$ $m $$ $m $J 9V 5A $G $= $N $h $& $J <j CJ $r Mx MQ $9 $k $3 $H $K $h $j!$ 9b EY >p Js 2= <R 2q $K E, MQ $G$-$k?M:‘$r0i@.$9$k$3$H$b=EMW$G$"$k$H9M$($i$l$k!% 8D!9 $N 65 41 $, $= $l $> $l 65 0i $N Ld Bj $K BP $7 $F 8I FH $J EX NO $r =E $M $F $$ $k $N $, 8= >u $G $" $k!% $I $& $7 $F $b$C $H =u $1 9g $& $3 $H $, =P Mh $J $$ $N $G $" $m $& $+!) 0Q 0w 2q $N 5D O@ $G $O!$ Bg 3X 65 41 $K!$ 65 $( J} $K $D $$ $F 8& =$ $9 $k 5! 2q $, A4 $/ $J $$ $3 $H $b 0l $D $N Ld Bj E@ $G $" $k $H $$ $& ;X E& $, $"$C $?!% $3 $N 0Q 0w 2q $r DL $7 $F!$ 3F 0Q 0w $N 65 0i $K 4X $9 $k 9M $( J}!$ 65 0i $K BP $9 $k ;Q @* $r 8_ $$ $K CN $j 9g$C $? $@ $1 $G $J $/!$ $= $l $> $l $N 65 $( J} $N 9) IW $r Hd O* D: $$ $? $3 $H $b Bg $- $J <} 3O $G $"$C $?!% $3 $N $h $& $J 5! 2q $r 3H $2!$ B? $/ $N 65 41 $H $N 8r N. $N >l $, ;} $F $l $P!$ Bg 3X $, Jz $( $k @) EY E* <e E@ $r Jd $& $3 $H $,$G$-$k$N$G$O$"$k$^$$$+!% :G 8e $K!$ $3 $N 0Q 0w 2q $G $O ?7 $7 $$ ;n $_ $H $7 $F!$ 0l It $N 0Q 0w $N 4V $G mailing list $H 8F $P $l $k EE ;R E* $J G^ BN $r DL $7 $? 5D O@ $* $h $S ;q NA 8r 49 $H 2s Mw $H $r 9T$C $?!% :# 8e $N 3X 2q $K $* $1 $k 8& 5f 0Q 0w2q$N:_$jJ}$K$D$$$F$b2?Ey$+$NDs0F$,$G$-$?$N$G$O$J$$$+$H;W$C$F$$$k!% 7

Bh 2 >O LdBj=8 El5~EE5$Bg3X L\E* 1. Bf7A$N?^?4$r8x<0L5$7$G5a$a$i$l$k$+!% 2. ;03Q7A$N?^?4$rCN$C$F$$$k$+!% 3. E,9g>r7o$r@5$7$/M}2r$7$F$$$k$+!% 4. $O$j$NJQ0L$,5a$a$i$l$k$+!% <!$N?^ (a), (b) $N%P%M$N?-=LNL$r5a$a$h!%

‘ A B k E I 6N/m 3N/m (a)

‘ A B k E I 6N/m 3N/m (b)

2rEz

3 ‘ /2 3 ‘ R A R B H A

(1)(2)(3)3N 3N R B B B (a) >e?^$N:8$N?^$h$j!$ ‘ R B � ‘ 2 � 3 ‘ � 2 3 ‘ � 3 2 ‘ = 0 � � � R B = 5 2 ‘; � � � � B = R B k = 5 2 ‘ k 8

(b) $3$l$b>e$N?^1&$N;0$D$+$i$=$l$>$l$NJQ0L@.J,$, � (1) B = 3 ‘ 4 8 E I ; � (2) B = 11 ‘ 4 40 E I ; � (3) B = � R ‘ 3 3 E I $H$J$k$+$i!$7k6I%P%M$N=L$_$O � B = � (1) B + � (2) B + � (3) B = R k $h$j!$ � � � R = 13 ‘ 4 20 E I � 1 k + ‘ 3 3 E I � ; � � � � B = 13 ‘ 4 20 E I � 1 + k ‘ 3 3 E I � KI1RBg3X9; L\E* JQ7A$NE,9g>r7o$rMQ$$$FIT@EDjNO$r5a$a$kJ}K!$r3X$V!% 2<?^$N$h$&$J%P%M;Y;}$5$l$?JR;}$ANB$K$D$$$F<!$NLd$$$KEz$($h!% 1. %P%MNO X $r5a$a$h!% 2. E I $KHf$Y$F k $,6KC<$KBg$-$$$H$-!$ X $NCM$HNB$O$I$N$h$&$J>uBV$K$J$k$+!% 3. E I $KHf$Y$F k $,6KC<$K>.$5$$$H$-!$ X $NCM$HNB$O$I$N$h$&$J>uBV$K$J$k$+!%

‘ E I A B k q 2rEz

(a) (b) X >e?^$N$h$&$K@EDj4pK\7O$KJ,2r$9$l$P v ( a ) = q ‘ 4 8 E I ; v ( b ) = � X ‘ 3 3 E I $G$"$k$+$i!$%P%M$N?-$S$, X=k $G$"$k$3$H$r9MN8$9$l$P!$ v ( a ) + v ( b ) = q ‘ 4 8 E I � X ‘ 3 3 E I = X k $h$j!$ � � � X = q ‘ 4 8 ‘ 3 3 + E I k 9

$b$7 k $,6KC<$KBg$-$/$J$k$H!$>e<0$G E I =k ! 0 $H$9$l$P$h$/!$ X ! 3 8 q ‘ $D$^$j!$:8C<8GDj!&1&C<C1=c;Y;}NB$K$J$k!% 5U$N>l9g$K$O X ! 0 $D$^$j!$JR;}$ANB$K$J$k!% ElKLBg3X L\E* $?$o$_$N1F6A@~$,AjH?DjM}$+$iMF0W$K5a$^$k$3$H$H!$=E$M9g$o$;$N86M}$rM}2r$9$k!% <! $N?^$N :8$N$h$& $K N 7B 4V (N > 3) O" B3NB$N $"$k6h4V B{C $KCe L\$9$k!%?^ $N$h$&$K :B I8 x $r Dj5A $9$k!% :8$N ;YE@ $+$i a N% $l$? E@ A $K =8Cf 2Y=E P $,:n MQ$7 $?;~ $N$? $o$_ v ( x ) $,5a$^$C$F$$$k$b$N$H$9$k!% F1 $8NB $G!$1& ?^$N $h$&$K E@ A $h $j1&J} $N x = b $+$i x = c $^$G$N 6h4V $KG$ 0U$NJ, I[2Y =E q ( x ) $r:\$;$h$&$H$7$?!%$7$+ $7!$$3$N$?$o$_$,;W$C$?$h$jBg$-$/$J$j$=$&$@$C$?$N$G!$ 1& ?^ $K $b <( $7$? $h $& $K $= $NE@ A $K ?7 $?$K ;Y >5 $r @_CV $9 $k $3 $H $K$7 $?!% $3 $N $H $-$N E@ A $K @_ CV$7 $?;YE@ $,<u$1 ;}$DH? NO$r 5a$a$h!% $?$@$7!$ J,I[2Y =E$O ;YE@ C $h$j :8J}$N $_$K 0LCV$9 $k$b$N$H$9$k!%

B A P a x C B A C q ( x ) a b c

2rEz AjH?DjM}$+$i v ( x ) $OE@ A $N$?$o$_$N1F6A@~$G$b$"$k!%$7$?$,$C$F:8?^$N7O$GE@ A $K>e 8~$-$K X $N=8CfNO$,:nMQ$7$?;~$N$=$NE@$N$?$o$_$O � X � v ( a ) =P $G$"$j!$:8?^$N7O$K1& ?^$HF1$8J,I[2Y=E$@$1$,:\$C$?;~$NE@ A $N$?$o$_$O!$1F6A@~$rMQ$$$F Z c b q ( x ) v ( x ) P dx $H $J $k!%1& $N 7O$N ;YE@ H? NO$r X $H 9M $($l $P!$ E@ A $O JQ0L $7 $J$$ $+ $i>e $N$U $? $D$N $? $o$_ $N=E$M9g$o$;$ONm$K$J$k$O$:$G$"$k$+$i X = Z c b q ( x ) v ( x ) v ( a ) dx 10

ElKLBg3X L\E* %b!< %a %s %H ?^ $, 5a $^$C $? >l 9g!$ $" $k FC Dj $N E@ $N $? $o $_ $r 5a $a $k J} K! $K !VC1 0L 2Y =E K!!W $, $" $k!% $3 $N $H $- $N %" %/ %; %5 %j!< Ld Bj $K $O I, $: $7 $b 85 $N Ld Bj $r A* $V I, MW $, $J $/!$ @) Ls >r 7o $5 $( K~ B- $9 $l $P 4J C1 $J @E Dj 7O $r MQ $$ $l $P $h $$ $? $a!$ $h $/ 2r @b $5 $l $F $$ $k $h $& $J !V2> A[ ;E ;v $N 86M}!W$H$7$F$N!VC10L2Y=EK!!W$h$jK\Mh%Q%o%U%k$JJ}K!$G$"$k$3$H$rM}2r$5$;$k!% a A >e ?^ $N$h $& $JIT @EDj NB $N6J $2 %b!<%a %s%H J, I[ M ( x ) $,5a $^$C$F $$ $k!%G$ 0U E@$N $?$o $_ $O HyJ,J}Dx<0$r2r$1$P5a$^$k$,!$$3$3$G$O:8$+$i a N%$l$?E@ A $N$?$o$_$rC10L2Y=EK!$G de ection = Z ‘ 0 M ( x ) M ( x ) E I dx $K$h$j5a$a$?$$!%2<?^$N7O$N$&$A!$ M ( x ) $K;H$($J$$7O$r$9$Y$FA*$S!$$=$NM}M3$r<($;!%

12rEz %*%j%8%J%k$NLdBj$O$D$j9g$$<0$H<!$NJQ0LI=<(6-3&>r7o$rK~B-$7$F$$$k!% v (0) = 0 ; v 0 (0) = 0 ; v ( ‘ ) = 0 ; v 00 ( ‘ ) = 0 $3 $l $K BP $7!$C1 0L 2Y =E $r:n MQ $5 $; $?%" %/ %; %5 %j7O $N $? $o $_$r v a ( x ) $H =q$/ $3 $H $K $9$k $H!$ $3$N$?$o$_$OE,@Z$J6-3&>r7o$H!$<!$N$D$j9g$$<0$rK~B-$9$k!% � ( E I v a 00 ) 00 + � ( x � a ) = 0 $3$N<0$K85$NLdBj$N$?$o$_ v ( x ) $r>h$8$FA4NN0h@QJ,$7!$Fs2sItJ,@QJ,$r$7$F>e$N6-3&>r7o $r9MN8$9$k$H!$ 0 = M ( ‘ ) v 0 ( ‘ ) � Z ‘ 0 M ( x ) M ( x ) E I dx + v ( a ) $r K~ B- $9 $k!% %" %/ %; %5 %j 7O $O I, $: $7 $b 85 $N Ld Bj $H F1 $8 $G $O $J $$ $N $G!$ $3 $l $r 2> A[ ;E ;v <0 $H $O 8F $P $J $$ $3 $H $K $9$k!% $h$C $F!$ v 0 ( ‘ ) $, 4{ CN $G$J $$ 8B $j!$ M ( ‘ ) $, Nm $K $J $k $h $& $J %"%/ %; %5 %j 7O $r 9M $( $6 $k $r F@ $J $$!% $7 $? $,$C $F!$ 1& C< $, 8G Dj $G $J $$ Ld Bj $J $i $9 $Y $F %" %/ %; %5 %j LdBj$H$J$j!$E@ A $N$?$o$_$O!$>e<0$+$i v ( a ) = Z ‘ 0 M ( x ) M ( x ) E I dx $G5a$^$k!%$D$^$j!$1&C<$,8GDj$5$l$F$$$k7O$N M ( x ) $O;H$($J$$!% 11

ElKLBg3X L\E* !VC1 0L 2Y =E K!!W $, >e $N Ld Bj $N $h $& $J @- <A $r ;}$C $F $$ $l $P!$ IT @E Dj %b!< %a %s %H $r 5a $a $k $N $K$b;H$($k$3$H$r<($9!% q 0 >e ?^ $NIT @EDj NB $N6J $2%b!< %a %s%H J,I[ $O!$:8 C< $NIT @EDj %b!< %a%s %H � C 0 $, J,$+ $l $P5a $^$k!%1&C<$N$?$o$_$,Nm$G$"$k>r7o$H!VC10L2Y=EK!!W$rMQ$$$F%b!<%a%s%HJ,I[$r5a$a$h!% 2rEz 1& C< $N $? $o $_ $r 5a $a $k $? $a $K :8 C< $, Kd $a $3 $_ $N JR ;} $A NB $N @h C< $K C1 0L 2Y =E $r :n MQ $5 $; $? %"%/%;%5%j7O$r9M$($k!%$3$N7O$N%b!<%a%s%HJ,I[$O M ( x ) = x � ‘ $G$"$k!%0lJ}!$85$N7O$N%b!<%a%s%HJ,I[$O@EDj7O$H$N=E$M9g$o$;$G M ( x ) = � C 0 � 1 � x ‘ � + q 0 2 � ‘x � x 2 � $HI=$o$;$k$+$i1&C<$N$?$o$_$O v ( ‘ ) = Z ‘ 0 M ( x ) M ( x ) E I dx $G5a$^$j!$$3$l$,Nm$G$J$1$l$P$J$i$J$$>r7o$+$i 1 3 ‘ 2 C 0 � q 0 ‘ 4 24 = 0 � ! C 0 = 1 8 q 0 ‘ 2 $HIT@EDj%b!<%a%s%H$,5a$^$k!% ?@8MBg3X L\E* E,9g>r7o$rK~B-$9$k7O$N2>A[;E;v<0$,$D$j9g$$<0$HEy2A$G$"$k$3$H$rM}2r$9$k!%$5$i$K!$ !V1~NOK!!W$H!VJQ7AK!!W$N4pK\E*$J35G0$rO@=R$5$;$k!% 2< $N ?^ (a) $K <( $7 $? IT @E Dj %H %i %9 9= B$ $K $D $$ $F 0J 2< $N Ld $K Ez $( $h!% $? $@ $7 3F It :‘ $N 9d @- E A $OF10l$H$9$k!% 1. ?^ (b) $K<($9$h$&$KE@ D $K:nMQ$9$k30NO X , Y $N$b$H$G$D$j9g$$>uBV$K$"$j!$3FIt :‘NO $, S 1 , S 2 , S 3 $G $"$k$H$9 $k!%$^$?!$ E@ D $GJQ0L $, u , v $G$"$j!$ 3FIt:‘$N ?-$S NL$, � 1 , � 2 , � 3 $G$"$k$H$9$k!%$$$^!$E@ D $K$*$$$F!$2>A[JQ0L u , v $r9M$($?$H$-$N 2>A[;E;v<0$r=q$-!$$=$l$+$iE@ D $G$N$D$j9g$$<0$r5a$a$h!% 12

2. IT @EDj9=B$J*$r2r$/J} K!$H$7$F!$0lHL$K (1) 1~NO K!!$ (2) JQ7AK!$,$"$k!%?^ (b) $K<( $9$h $&$K 30NO $r<u$1 $?IT @EDj %H%i %9$N3F It:‘ NO$H E@ D $NJQ 0L$r!$ $3$N (1) $" $k $$$O (2) $NJ}K!$G2r$/ >l9g!$$=$N ( $=$l$>$l$N J}K!$K$D$$$F!$It :‘NO$HJQ0L$N N>J}$r 5a $a$k$^ $G$N ) <j =g$r 6qBN E*$K O@$< $h!%$^ $?!$!V:G >.;E ;v$N 86M}!W $O!$$I$3 $G!$$I $N $h$&$KMQ$$$k$3$H$,$G$-$k$+!%

4m 3m 3m 5m A B C 3 p 2 m D y xA B C D

S 1 � 1 u v X Y S 2 , � 2 S 3 � 3

D u v

(b) (a) 2rEz ?@8MBg3X L\E* NO3XE*5vMF7O$H1?F03XE*5vMF7O$H$N4V$NAjH?DjM}$rM}2r$9$k!% 2< $N ?^ (a) $K<( $9$h $& $KE@ C $K =8Cf 2Y=E P $, :nMQ $7$? $H $-$N!$ IT@E DjNB $N $?$o $_6J @~ v ( x ) $,$o$+$C$F $$$k!%F1$8NB$K?^ (b) $K<( $92Y=E M $H Q $H$,:nMQ$7 $?$H$-$N!$E@ C $N $?$o$_NL � C $r5a$a$h!% a P C x v ( x )

CabM Q (b) (a) 2rEz ;3M|Bg3X L\E* IT @E Dj NB $N 2r K! $N $R $H $D $K IT @E Dj NO K! $, $" $k!% IT @E Dj NO K! $O!$ IT @E Dj NB $,!$ @E Dj NB $K 30 NO $r :n MQ $5 $; $? 9= B$ 7O $H @E Dj NB $K L$ CN H? NO $G $" $k IT @E Dj NO $r :n MQ $5 $; $? 9= B$ 7O $H $N =E $M 9g $o $; $G I= $5 $l $k $3 $H $r Mx MQ $7 $F L$ CN H? NO $r 5a $a $k J} K! $G $" $k!% IT @E Dj NB $r 4^ $‘ J# ?t $N 9= B$ It :‘$,AH $_9g$o$5 $l$? ( O" 7k$5$l$? ) 9=B$ 7O$N$D$j 9g$$>uBV $r!$8D!9$NIt :‘$N=E $M9g$o$; $G $" $k$H$N 4QE@$+$i!$ $R$H$D $R$H$D$N It:‘ ( 9=B$7O ) $KJ,2r $G$-$k$+ $I$&$+!$ $^$?!$8D!9$N 9= B$ 7O Aj 8_ 4V $N JQ 0L $d CG LL NO Ey $N 4X 78 $r E* 3N $K GD 0. $G $- $k $+ $I $& $+!$ $= $7 $F!$ IT @E Dj NB $N 2r K!$KIT@EDjNOK!$,E,MQ$G$-$k$+$I$&$+$rLd$&$?$a$N4pK\E*$JLdBj$G$"$k!% 13

2< ?^ $K <( $9 9= B$ 7O$N B E@ $K 2Y =E P $,:n MQ $7 $? >l 9g $K $D$$ $F!$ 0J 2< $N Ld $K Ez$( $h!% $? $@ $7!$%P%M$*$h$SNB$N<ANL$OL5;k$G$-!$ B E@!$ C E@$O2Y=E:nMQ8e$bF10lD>@~>e$K$"$k$b$N$H $9$k!% 1. B E@$NJQ0L$r � B !$ C E@$NJQ0L$r � C $H$7$?$H$-!$ B E@!$ C E@$N$=$l$>$l$K%P%M$K $h$C$F:nMQ$9$kNO$r � B , � C $*$h$S k $rMQ$$$FI=$;!% 2. � B , � C $r k , ‘ , E I $rMQ$$$FI=$;!%

‘ P B A E I k E I

‘= 2 ‘ C 2rEz

P � B k ( � B � � C ) k ( � B � � C )

� C � B , � C $r2<8~$-@5 (+) !$NO$N:nMQJ}8~$r2<8~$-@5 (+) $K$H$k$H!$ B E@$K:nMQ$9$kNO k ( � C � � B ) C E@$K:nMQ$9$kNO k ( � B � � C ) JR;}$ANB$N<+M3C<$K=8Cf2Y=E P $,:nMQ$7$?$H$-$N<+M3C<$NJQ0L � 1 $, � 1 = P ‘ 3 3 E I 0lJ}!$C1=cNB$N%9%Q%sCf1{$K=8Cf2Y=E P $,:nMQ$7$?$H$-$N:\2YE@$NJQ0L � 2 $, � 2 = P ‘ 3 48 E I $G$"$k$3$H$+$i!$>e$N?^$N$h$&$KJ,2r$7$F9M$($k$H!$$=$l$>$l$N7O$KBP$7$F!$ � B = f P + k ( � C � � B ) g ‘ 3 3 E I ; � C = k ( � B � � C ) ‘ 3 48 E I $H$J$k!%$3$NFs<0$h$j!$ � B = P ‘ 3 (48 E I + k ‘ 3 ) 144( E I ) 2 + 51 E I k ‘ 3 ; � C = P ‘ 3 � k ‘ 3 144( E I ) 2 + 51 E I k ‘ 3 14

5~ETBg3X L\E* IT 0B Dj %H %i %9 $N JQ 7A $H $D $j 9g $$ <0 $r 9M $( $k Ld Bj!% =i Ey E* $J J} K! $G $b 2r $1 $k $,!$ 2> A[ ;E ;v $N<0$rMQ$$$l$P4JC1$K$J$kNcBj!% (a) 2<?^ (a) $K <($9 IT0B Dj%H%i %9$, 1&J}8~ $K$o $:$+ $K%9%$ %s%0 $7$?!% ;YE@ A $*$h $S D $K $*$1$k ( H? ) ;~ 7WJ}8~$N3Q EY$NJQ2=$r $=$l$>$l � � a , � � d $H$9 $k$H$-!$N><T $K$I$N$h $&$J4X78$,$"$k$+!% (b) 2<?^ (b) $K<($9$h$&$KIT0BDj%H%i%9$N 2 $D$N@aE@$K 4 $D$N30NO$,:nMQ$7$F$$$k!%%H%i %9$,Bg$-$/JQ0L$9$k$3$H$J$/$D$j9g$&$?$a$K$O!$30NO$K$I$N$h$&$J4X78$,I,MW$+!%

‘ ‘‘ ‘A � � a B C � � d D (a) (b) V c H c V b H b A B C D 2rEz E, Ev $J $D $j 9g $$ 7O $r 9M $(!$ 30 NO ;E ;v $r Nm $H CV $/!% 4J C1 $J $D $j 9g $$ 7O $r $_ $D $1 $k $N $O MF 0W $G $O$J$$$+ $b$7$l$J $$$,!$Nc$($P 2<?^$N$h $&$KIt:‘ BC $NN>C<$K $=$l$KJ? 9T$J 2 $D$N 30NO $r:nMQ$5$;$?$b$N$O!$L@$i$+$K$R$H$D$N$D$j9g$$7O$G$"$k!%

‘ ‘A B C D

1 1 30NO;E;v$r7W;;$9$l$P � 1 p 2 ‘ � � a + 2 p 2 ‘ � � d = 0 $H$J$j!$ � � a = 4 � � d $rF@$k!% <! $K!$ E, Ev $J JQ 7A $7 $? 7O $r 9M $(!$ 30 NO ;E ;v $r Nm $H CV $/!% $3 $3 $G $O @h $N Ld Bj $N JQ 7A $7 $? 7O $r$H$j$"$2$k!%30NO;E;v$r7W;;$9$l$P!$ H b ‘ � � a + 2 p 2 � H c p 2 + V c p 2 � ‘ � � d = 0 15

$H$J$j!$>e$N7k2L$rMxMQ$7$F!$ 2 H b + H c + V c = 0 $rF@$k!% 5~ETBg3X L\E* M = � E I v 00 $,0U L#$9$k$3$H $rM}2r$7!$F, $NCf$GJQ7A $N%Q%?!<%s$r A[A|$G$-$k $h$&$K$9 $k!%@\?(LdBj$,=EMW$G$"$k$H$O9M$($F$$$J$$!% 2 K\$N JR;}$ANB $r?^$N$h $&$K@\ ?($5$;$?!% :8;YE@ $, � $@$1>e>: $7$?$H $-$NNB$N 4V$K:n MQ $9$kNO$r5a$a$h!%$?$@$7!$NB$N4V$K$OG4CeNO ( 0z$CD%$j ) $OF/$+$J$$$b$N$H$9$k!%

‘ ‘ ‘ E I E I � 2rEz

M > 0 strictly con v ex M < 0 strictly conca v e (a) if this part is con v ex this m ust b e con v ex, to o (b) M-8BI}$GNB$,@\?($9$k$H>e?^ (a) $N$h$&$K$J$k!%$7$+$7NBF1;V$,@\?($9$k$N$G$"$k$+$i!$ ?^ (b) $N$h $&$J $3 $H$K $J$j!$ 7k 6I (a) $HL7 =b$9 $k!% $7$? $,$C$F NB $O0l E@$G @\ ?($7 $J$1 $l$P $J$i$J$$!%

P (a)

3 ‘= 2 P (b) $H $3 $m $,!$ @\ ?( E@ $G $O $? $o $_ 3Q $, $= $l $> $l $N NB $G Ey $7 $/ $J $i $J $1 $l $P $J $i $J $$ $N $G!$ >e ?^ (a) $N @\ ?( NO P $N :n MQ E@ $O =E $J$C $F $$ $k It J, $N Cf 1{ $G $J $1 $l $P $J $i $J $$!% $h$C $F!$ ?^ (b) $r;2>H$7$F!$ � 2 = P � 3 ‘ 2 � 3 3 E I = 3 2 P ‘ 3 2 3 E I 16

$H$J$j!$$3$l$h$j P = 4 E I � 9 ‘ 3 5~ETBg3X L\E* NB$N6-3&CMLdBj$KBP$9$kF6;!NO$rM\$&$3$H$rL\E*$H$9$k!%2rEz$r8+$l$PL@$i$+$J$h$&$K!$ NB $N NO 3X $N 4p K\ $5 $( M} 2r $7 $F $* $l $P!$ FC JL $J CN <1 $r ;} $? $J $/ $H $b!$ $^ $?!$ J# ;( $J 7W ;; $r $7 $J$/$H$b2r$1$k!%@\?(LdBj$,=EMW$G$"$k$H$O9M$($F$$$J$$!% 2< ?^:8$N NB$KEy J,I[2Y=E q $r:nMQ $5$;B3 $1$k$H $d$,$FNB $O>2$K @\$9$k $G$"$m$&!% q $HH? NOJ,I[$N4X78$r5a$a$h!%$J$*!$>2$K$OG4Ce@-$O$J$$$b$N$H$9$k!%

R ‘ � E I q 2rEz >2$K@\$9$k$N$OC1=c;Y;}NB$NCf1{$N$?$o$_$, � $K$J$k;~!$$D$^$j!$ � = 5 q ‘ 4 384 E I $N ;~ $G $" $k!% $3 $N>u BV $+ $i q $r A}2C $5 $; $F $$ $/ $H!$$7 $P $i $/ $O @a E@ ( >e 1& ?^$N R ) $G =8 Cf H?NO$r@8$:$k!%$D$^$j!$J,I[2Y=E$H$3$N=8CfH?NO$K$h$k$?$o$_$, � $G$"$jB3$1$k4V$O!$ 5 q ‘ 4 384 E I � R ‘ 3 48 E I = � � ! R = 5 q ‘ 8 � 48 E I � ‘ 3 $H $3$m $,!$$3 $l$O MW$9 $k$K 2<?^ $N (a) $N >uBV $G$" $j!$$5 $i$K q $,Bg $-$/ $J$j 2a$. $k$H ?^$N (b) $K$J$C$F$7$^$&!%

� R(a) (b) $3 $l $G $O 6q 9g $, 0- $$!% $D $^ $j ?^ $+ $i L@ $i $+ $J $h $& $K 0l E@ $G @\ ?( $7 $F H? NO $, @8 $8 $F $$ $k >u BV $N8B3&$O!$@\E@$G$N6JN( � v 00 $NId9f$,@5$+ $iIi$KJQ2=$9$k ( $D$^ $j v 00 = 0 $N ) E@$G$" $k!%CfE@$G$N%b!<%a%s%H$O6JN($HF1$8Id9f$G$"$k$+$i!$$=$l$h$j M = � E I v 00 = q ‘ 2 8 � ‘ R 4 = 12 E I � ‘ 2 � q ‘ 2 32 = 0 $K$J$k>l9g$H$$$&$3$H$+$i q = 384 E I � ‘ 4 17

$^ $G $, 0l E@@\ ?( $r $9$k $3 $H $K $J$j!$ $3 $l $h$j Bg $- $$ q $G $O 0l E@$G $N @\ ?( $OIT 2D G= $H$J $j!$ $" $k I} $r ;}$C $? @\ ?( $H $J $k!% $7 $+ $7!$ $= $N $H $- $G $"$C $F $b Ib $- >e $, $j $O M- $j F@ $J $$!% $b $7 2>$KIb$->e$,$j$,$"$k$H$9$k$H!$<!$N?^$N (a) $N$h$&$K$J$k$O$:$@$,!$ a b(a) (b) a b $3$N?^ $N a, b 4V$O!$9dBNJQ0L$r=|$1$P?^$N (b) $N$h$&$KN>C<8GDj$N>uBV$HF1$8$3$H$K$J $k$O$:$G$"$k!%6-3&CMLdBj$H$7$F$O!$ E I v 0000 = q ; v ( a ) = v ( b ) = const. ; v 0 ( a ) = v 0 ( b ) = 0 $H $J $k $,!$ $3 $N Ld Bj $G $? $o $_ $, >e 8~ $- $K $J $k $3 $H $O M- $j F@ $J $$ $N $G!$ Ib $- >e $, $j $O IT 2D $H $J$k!%$7$?$,$C$F!$NB$OCf1{$N$"$k6h4V$G2<?^$N$h$&$K>2$K@\?($9$k!% q rc d $3$N c, d 4V$G$NJ,I[H?NO$r r ( x ) $H$9$k$H!$$D$j9g$$J}Dx<0$O E I v 0000 = q � r $H $J$k$,!$ v = � ( 0lDj ) $J $N$G!$ r = q ( 0lDj ) $H $J$k!%E@ c $N 1&B&$G$O v = � $h$j!$ M + ( a ) = 0 $H$J$k!%2<$N?^ (a) $r;2>H$9$l$P!$

M � = 0 c M + = � E I v 00 = 0

� v = 0 v 00 = 0 c v = � v 0 = 0 v 00 = 0

� E@ c $G$N %b!<%a %s %H$N $D$j 9g $$$h $j!$ M � ( a ) = 0 !% $h$C$F!$ NB$N E@ c $h $j:8 B& $KCm L\ $9$l$P!$?^$N (b) $N6-3&CMLdBj$rF@$k!%$3$l$h$j!$ � � � q � 3 24 E I = 0 ; � ! � = 4 s 24 E I � q $3$N@\?($7;O$a$kE@$K$O=8CfH?NO$,@8$8!$$=$NBg$-$5$O q � 2 $G$"$k!% 0J>e$r$^$H$a$k$H<!$N$h$&$K$J$k!% if q < 384 E I � 5 ‘ 4 no con tact, no reaction if 384 E I � 5 ‘ 4 � q < 384 E I � ‘ 4 reaction of 5 q ‘ 8 � 48 E I � ‘ 3 at the cen ter if 384 E I � ‘ 4 � q con tact at the distance � � 4 r 24 E I � q a w a y from the edges 18

H,8M9)6HBg3X L\E* $; $s CG NO ?^ $H 6J $2 %b!< %a %s %H ?^ $r!$ 2Y =E!$ $; $s CG NO $* $h $S 6J $2 %b!< %a %s %H $, Hy @Q J, $N 4X 78$K$"$k$3$H$rMxMQ$7$F!$4JC1$KIA$/J}K!$rM}2r$9$k!% <!$N?^$N$;$sCGNO?^$H6J$2%b!<%a%s%H?^$rIA$-$J$5$$!% w C a A D ‘ B a E 2rEz H?NO$O V A = V B = w ( ‘ + 2 a ) 2 $;$sCGNO?^$NIA$-J} 1. :‘C<$K=8CfNO$,:nMQ$7$F$$$J$$$?$a!$ S = 0 !% 2. S ?^$N8{G[$O!$2Y=E$NId9f$rBX$($?$b$N!% 3. � w $N8{G[$G a $@$1?J$‘$H � a w !% 4. A E@$G$O=8CfNO ( H?NO ) $r<u$1$F$$$k$?$a!$ � a w + V A $+$i w ‘= 2 !% 5. S ?^$N8{G[$O!$2Y=E$NId9f$rBX$($?$b$N!% 6. � w $N8{G[$G ‘ $@$1?J$‘$H � w ‘= 2 !% 7. B E@$G$O=8CfNO ( H?NO ) $r<u$1$F$$$k$?$a!$ � w ‘= 2 + V B $+$i a w !% 8. S ?^$N8{G[$O!$2Y=E$NId9f$rBX$($?$b$N!% 9. � w $N8{G[$G a $@$1?J$‘$H 0 !% 6J$2%b!<%a%s%H?^$NIA$-J} 2Y =E$,0l DjCM$N$H $-$O!$$;$s CGNO?^$O 1 <! 4X?t!$6J$2 %b!<%a%s%H ?^$O 2 <!4X?t $G$"$j!$ $;$sCGNO$N@5Ii$H6J$2%b!<%a%s%H?^$N4X78$r<($9$H<!$N$h$&$K$J$k!%

M + a b c x S < 0 S > 0 S = 0 1. :‘C<$K=8Cf%b!<%a%s%H$,:nMQ$7$F$$$J$$$?$a!$ M = 0 !% 2. M ?^$N8{G[$O S !% S = 0 $+$i S < 0 $N6h 4V$N M ?^ $O!$>e?^$N b{c 6h4V$N7A$,$" $F$O$^$k!% 19

3. A E@$N M ( M A ) $O!$ S ?^$N A E@$^$G$NLL@Q$G$"$k$+$i!$ M A = ( � a w ) a= 2 !% 4. AB 4V$N M $O S ?^$NId9f$+$i!$>e?^$N a{c 6h4V!% 5. D E@$N M $O!$ AD 6h4V$N S ?^$NLL@Q$r;H$C$F M A + ( w ‘= 2) ( ‘= 2) (1 = 2) !% 6. B E@$N M $O!$ DB 6h4V$N S ?^$NLL@Q$r;H$C$F M D + ( � w ‘= 2) ( ‘= 2) (1 = 2) !% 7. B E@$+$i1&B&$O!$$3$N4V$N S ?^$NId9f$+$i>e?^$N a{b 6h4V!% 8. E E@$N M $O!$ BE 6h4V$N S ?^$NLL@Q$r;H$C$F M E + ( � a w ) a= 2 !% 0J>e$GI,MW$JCN<1$O S = � Z w dx; M = Z S dx dS dx = � w ; dM dx = S w C a A D ‘ B a E

1 2 � 3 � a w w ‘= 2 4 + 5 � 6 � w ‘= 2 + 7 a w 8 9

S M 1 2 � � w a 2 = 2 4 5 + � w a 2 = 2 + w ‘ 2 = 8 6 � w a 2 = 2 � 7 8 ?^Cf$NHV9f$O:n6H=g=x$HBP1~$7$F$$$k!% $5$i$K!$5;JsF2=PHG$N!V9=B$9)3X!W ( 5\K\M5 B>Cx ) $N p.168 $*$h$S p.172 $N$?$o$_3QK! $K$h$k%i!<%a%s2r@O$b5s$2$i$l$?$,!$4{=PHG$G$"$k$3$H$r9M$(>JN,$7$?!% 4tIlBg3X L\E* NO 3X $K $* $1 $k :G $b =E MW $J 86 M} $G $" $k !X2> A[ ;E ;v $N 86 M}!Y $K $* $$ $F!$ M? $( $k $Y $- 2> A[ $N JQ 0L$O>o$K!XHy>.!Y$G$"$k$H?.$8$i$l$F$$$k!%K\Ev$K$=$&$G$"$m$&$+!% 2<$N?^$K$*$$$F!$:8;YE@ A $N1tD>;YE@H?NO R A $r5a$a$k$N$K!$M-8B$J2>A[$N2sE>3Q � $r M? $( $F $b 7k 2L $O @5 $7 $/ 5a $^ $k!% $3 $N >l 9g!$ !XHy >.!Y $G $O $J $$ 2> A[ JQ 0L $r M? $( $F $b !X2> A[ ;E ;v$N86M}!Y$,@.N)$9$k$N$O$J$<$+!$$=$NM}M3$r9M$($h!% 20

R A P B � B R A A a P b 2rEz $3$3$G sin � � � $HHy>.6a;w$9$kI,MW$O$J$$!%2>A[;E;v$r7W;;$9$k$H!$ + P b sin � � R A ( a + b ) sin � = 0 � ! R A = b a + b $H $J $k$,!$ <0Cf $N sin $O Fs9‘ 6&DL $G$" $k!%$3 $N 2Y=E >r7o $K$* $$$F $O!$M- 8B$N 2sE> 3Q � $rM? $( $F$b!$ NO$N$D $j9g $$4X78 $,Mp$5 $l$k $3$H$, $J$$!% M?$($? 2>A[JQ 0L$O L@$i$+ $KE@ B $^$o$j $N%b!<%a%s%H$N$D$j9g$$$+$i R A $r5a$a$k$3$H$r0U?^$7$?$b$N$G$"$k!% 4tIlBg3X L\E* %3 %s %T%e!< %? B? MQ $N ;~ Be $K $* $$ $F $O!$ 7W ;; G= NO $D $^ $j !XDj NL 2r @O!Y $= $N $b $N $h $j $b!$ NO 3X 5s F0 $r 9) 3X E* $J NI <1!& >o <1 $r MQ $$ $F !XDj @- 2r @O!Y $9 $k J} $, $h $j =E MW $K $J$C $F $/ $k!% 7W ;; $;$:$H$bDj@-E*H=CG$G!$$"$kDxEY$O7k2L$,8+$($F$/$k$O$:$G$"$k!% ?^$OJ88% (Brohn, D. M. and Co w an J. : T eac hing to w ards an impro v ed understanding of Structural Beha viour, Structural Engineer, 55, 1, Jan uary pp.9{17, 1977.) $h$jD>@\ 0zMQ$7$?NcBj$G$"$k!%6J$2%b!<%a%s%H$r%U%j!<%O%s%I$GIA$+$;$k$,!$2rEz;~4V$O0l;~4V!% 21 settlemen t

1 2 3 4 5 6 7 8 9 10

11 12

13 14

15 16

171819 20 Ez0F$NNc 1Q 9q $G Bg 3X 1! %l %Y %k $N 9= B$ 7O $N 3X @8 $K $d $i $; $F!$ @5 2r N( $N J? 6Q $, 36 $+ $i 49% $G $"$C $?!%2<?^$O!$1Q9q$K$*$1$kHf3SE*@.@S$N0-$$3X@8$N2rEzNc$G$"$k!%

171819 20

LdBj$K$h$C$F$O4V0c$$$,MF0W$K;XE&$G$-$k$b$N$b$"$k$,!$ No. 13, 15, 18 $N 3 Bj$J$I$O @. @S $N NI $$ 1! @8 $G $5 $( 6& DL $7 $F 4V 0c $( $? $b $N $G $" $k!% $3 $N 0z MQ J8 8% $G ;X E& $5 $l $? =E MW $J 7k 22

O@$O!$86J8$^$^$G>R2p$9$k$H0J2<$N$h$&$G$"$C$?!% General conclusions It no w only remains to consider the lessons whic h ha v e b een learn t from these extended dev elopmen ts of a test of abilit y and a learning pac k age, b oth of whic h relate to an analytical approac h to w ork whic h cannot b e quan ti�ed. Ha ving studied what has b een describ ed as the topic of qualitativ e anal- ysis, and b y considering it as a separate item in a structural engineering curriculum, the writers ha v e reac hed a n um b er of in terim conclusions: 1. The qualitativ e analysis of structures is an imp ortan t topic in a struc- tural engineering curriculum, Neglect of this section of the syllabus will en tail the pro duction of graduates whose ‘understanding’ of struc- tural b eha viour in unacceptably w eak, when assessed b y standards whic h are generally accepted in the profession. 2. Qualitativ e analysis is unlik ely to b e learn t as a b ypro duct of quan ti- tativ e analysis. It is w orth y of consideration and treatmen t in its o wn righ t, and requires sp ecial atten tion in the curriculum. 3. The existence of v aried p ersonal preferences or inclinations, leading to radically di�eren t individual problem-solving metho ds in qualitativ e analysis, can greatly complicate the c hoice of teac hing strategies in this �eld. New and un usual metho ds of teac hing ma y w ell pro v e more e�ectiv e in teac hing qualitativ e analysis than do con v en tional approac hes. $5$i$K!$EZLZ3X2q;o 1985 G/ 12 7n9f7G:\$N!V Pr � ufstatik $NI,MW@-!W$K$*$1$kNcBj$b$U$? $D5s$2$i$l$?$,!$4{=PHG$G$"$k$3$H$r9M$(>JN,$7$?!% El5~Bg3X L\E* $3 $l $O 2 G/ 8e4| $+ $i ;O$^ $k :G =i$N 9= B$NO 3X $N 9V5A $K $* $1$k 3X 4|Kv ;n 83 $G=P Bj $7 $?Ld Bj $G $" $k!% 9= B$ NO 3X $N K\ <A $O Nc $( $P K@ :‘ $K NO $, 2C $o$C $? ;~ $K 2? $, 5/ $3 $k $+ $H $$ $& J* M} E* Ld Bj $r 6- 3& CM Ld Bj $H $$ $& ?t 3X E* Ld Bj $K CV $- 49 $( $k $H $3 $m $K $" $k $H 9M $(!$ K@ :‘ $N ;Y G[ J} Dx <0 $N M6 F3 $K >G E@ $r Ev $F 9V 5A $r 9T$C $F $$ $k!% $3 $N Ld Bj $G $O!$ 2> Dj !a %b %G %k 2= $K $h$C $F Fs <! 85 $N Ld Bj $, 0l <! 85 $N Ld Bj $K $J $k $H $$ $& E@ $r M} 2r $7 $F $$ $k $+ $r ;n $7 $F $$ $k!% $J $*!$ $3 $N 3X 4| $G $O K@ :‘ $N 6-3&CMLdBj$r@_Dj$7!$$=$N2r$r5a$a$k$H$3$m$^$G$r%+%P!<$7$F$$$k!% 1. K@:‘$N;YG[J}Dx<0$K$*$$$F$O!$ (1) J?LLD>3QJ];}$N2>Dj!$ (2) CGLL7A>uITJQ$N2>Dj!$ (3) Hy>/ JQ0L $N2> Dj$, MQ$$ $i$l $F$$ $k!%$= $l$>$l $N2> Dj$, $I$N $h$& $K;H $o$l $F$$ $k$+ $r6qBNE*$K!$$+$D4J7i$K@bL@$;$h!% 23

2. J?LLD>3QJ];}$N2>Dj$,@.$jN)$?$:!$2<?^ (a) $N$h$&$K!$JQ7AA0$K<4@~$KD>9T$9$kJ?LL $,!$ JQ 7A8e $O <4 @~$H p $N 3QEY $r $J $9J? LL $H $J$k $b $N $H$9 $k!% G$ 0U$N E@ x , y $K $* $1 $kJQ0L u z ( x; z ), w z ( w ; z ) $r<4@~>e$NE@$K$*$1$kJQ0L u ( x ), w ( x ) $H p ( x ) $rMQ$$$F I=$;!%$?$@$7!$ p ( x ) � 1 $H$9$k!% pz A B

A B�(a) (b) 2rEz 1. >e ?^ (b) $K $*$$ $F!$ 2> Dj (1) $h $j @~ J, AB $N2s E> 3Q $O � $H $J $j!$ 2> Dj (2) $h $j @~ J, AB $ND9$5 $O z $H$J$k!% $3$N $3$H $h$j!$ K@:‘$N G$0U E@ ( x; z ) $N JQ0L u z ( x; z ), w z ( x; z ) $O!$<4@~>e$NE@ ( x; 0) $NJQ0L u ( x ), w ( x ) $rMQ$$$F u z ( x; z ) = u ( x ) + z sin � w z ( x; z ) = w ( x ) + z cos � � z $HI=$5$l$k!%$5$i$K!$2>Dj (3) $h$j sin � � � = � dw dx cos � � 1 $H$J$k$?$a!$ u z ( x; z ) = u ( x ) � z dw ( x ) dx w z ( x; z ) = w ( x ) $H $J $k!% $" $H $O $R $: $_ JQ 0L 4X 78 <0!$ 1~ NO $R $: $_ 4X 78 <0!$ CG LL NO $N Dj 5A <0 $r MQ $$ $k $3 $H $K $h $j!$CGLLNO$H<4@~>e$G$NJQ0L u ( x ), w ( x ) $N4X78$,5a$^$k!%$=$N4X78$rD‘9gJ}Dx<0$KBeF~$9 $l$P!$ u ( x ), w ( x ) $K4X$9$k>oHyJ,J}Dx<0$,F3$+$l$k!% 2. CGLL$N2sE>3Q$O<4@~$N2sE>3Q ( $?$o$_3Q ) � = � dw dx $H$;$sCGJQ7A$K$h$k3QEY p ( x ) $H $NOB$G$"$k$+$i!$ u z ( x; z ) = u ( x ) + z sin( � + p ) w z ( x; z ) = w ( x ) + z cos( � + p ) � z p ( x ) � 1 $G$"$k$+$i!$ u z ( x; z ) = u ( x ) � z ( dw ( x ) dx � p ( x )) w z ( x; z ) = w ( x ) 24

El5~Bg3X L\E* $3 $l $O Bg 3X 1! =$ ;N 2] Dx $N F~ 3X ;n 83 Ld Bj $K <j $r 2C $( $? $b $N $G $" $k!% 3 G/ A0 4| $N 9= B$ NO 3X $N 9V 5A $G 6- 3& CM Ld Bj $N <e 7A <0 $N @b L@ $r $7!$ <e 7A <0 $r NO 3X $G $O Nr ;K E* $K 2> A[ ;E ;v $N 86 M} $H 8F $V $3 $H!$ <e 7A <0 $+ $i C1 0L 2Y =E $N Dj M} $, F3 $+ $l $k $3 $H $J $I $r 65 $( $F $$ $k!% $3 $N Ld Bj $O!$ $3 $l $i $N$3$H$,M}2r$G$-$k$+$r;n$7$F$$$k!% p P =1 E I =const. E I =const. (a) (b) x z >e?^ (a) $NEyJ,I[2Y=E$r<u$1$kJR;}$ANB!JEyCGLL!K$N1&C<$K$*$1$k1tD>J}8~JQ0L w ( ‘ ) $O <!<0$GM?$($i$l$k!% w ( ‘ ) = Z ‘ 0 M M E I dx (2.1) $3 $3 $G!$ M = M ( x ) $O?^ (a) $N NB$K $* $1 $k 6J $2 %b!< %a %s%H $N J, I[ $r I= $7!$ M = M ( x ) $O?^ (b) $NNB$K$*$1$k6J$2%b!<%a%s%H$NJ,I[$rI=$9$b$N$H$9$k!% 1. ?^ (b) $N NB $N JQ 0L $r w ( x ) $H $9 $k!% w ( x ) $, K~ $? $9 $Y $- ;Y G[ J} Dx <0 $H 6- 3& >r 7o $r =q $1!% 2. w ( x ) $, >e $NLdBj 1. $N 6-3&CM LdBj$N 2r$G $"$k$H $-!$ w (0) = 0, w 0 (0) = 0 $rK~ B-$9 $kG$0U$N4X?t w ( x ) $KBP$7$F!$<!<0$,@.$jN)$D$3$H$r<($;!% w ( ‘ ) = Z ‘ 0 E I w 00 w 00 dx (2.2) G$ 0U $N4X ?t w ( x ) $r 2> A[JQ 0L $H$9 $l $P!$<0 (2.2) $O ?^ (b) $N LdBj $K BP$9 $k2> A[ ;E;v $N <0$H $J$C $F $$ $k!%$^ $?!$ w ( x ) $r?^ (a) $N NB$N $? $o $_$H $9 $l$P!$ <0 (2.2) $O?^ (a) $N Ld Bj$K BP $9$kJd2>A[;E;v$N<0$rI=$7$F$$$k!% 3. <0 (2.1) $rF3$1!% 2rEz 1. E I w 0000 = 0 ; 0 < x < ‘ w (0) = 0 ; w 0 (0) = 0 ; � E I w 00 ( ‘ ) = 0 ; � E I w 000 ( ‘ ) = 1 2. G$0U$N4X?t w ( x ) $KBP$7$F Z ‘ 0 E I w 0000 w dx = [ E I w 000 w � E I w 00 w 0 ] ‘ 0 + Z ‘ 0 E I w 00 w 00 dx = 0 w (0) = 0, w 0 (0) = 0 !$5Z$S w $N6-3&>r7o$rBeF~$9$l$P<0 (2.2) $rF@$k!% 3. M = � E I w 00 $G$"$k!%G$0U 4X?t w ( x ) $r?^ (a) $NNB$NJQ0L$H$9$l$P!$ M = � E I w 00 $G$"$j!$$3$l$i$r<0 (2.2) $KMQ$$$l$P<0 (2.1) $,F@$i$l$k!% 25

El5~Bg3X L\E* F1 0l $N 30 NO $, F/ $/ :]!$ 6- 3& >r 7o $N 0c $$ $K $h$C $F!$ 30 NO $, NB $K 2C $( $k ;E ;v $, $I $N $h $& $K JQ 2= $9 $k $N $+ $r D4 $Y $k!% 6- 3& >r 7o $N 0c $$ $r C< It $G $N H? NO $N 0c $$ $K CV $- 49 $( $F!$ 6- 3& >r 7o $N 1F 6A$r8+$k!% %9%Q%s 2 ‘ !$6J$29d@- E I $NNB$K0lMMJ,I[2Y=E q $,F/$/>l9g$r9M$($k!% 1. N>C<$,C1=c;Y;}$N>l9g!$J,I[2Y=E$,NB$KM?$($k;E;v W 1 $r7W;;$;$h!% 2. N>C<$,9d@\$5$l$F$$$k>l9g!$J,I[2Y=E$,NB$KM?$($k;E;v W 2 $r7W;;$;$h!% 3. C1 =c ;Y ;} $5 $l $? N> C< $K %b!< %a %s %H M $r 2C $( $k!% J, I[ 2Y =E $, NB $K M? $( $k ;E ;v W = W ( M ) $r7W;;$;$h!% 4. M $, $$ $/$D $N ;~$K!$ W ( M ) $OLd Bj 1. $d 2. $N >l9g $N;E ;v!$ $D$^ $j W 1 $" $k $$$O W 2 $K0lCW$9$k$+!%$^$?C1=c;Y;}$5$l$?>l9g$N:GBg%b!<%a%s%H M max $r7W;;$7!$ W 2 $K W ( M ) $,0lCW$9$k>l9g$N M $HBg$-$5$rHf3S$;$h!%

2 ‘2 ‘2 ‘p p p (3) (2) (1)

M M 2rEz BP>N@-$rMxMQ$7$F!$;YG[J}Dx<0$r E I d 4 w dx 4 = p; j x j < ‘ $H =q$/!%0lHL 2r$OBP>N @-$rK~$? $9F1<!2r A + B x 2 $HFC 2r p= (24 E I ) x 4 $H$NOB$GM? $($i$l $k!%F1<!2r$NL$CNDj?t A $H B $H$O6-3&>r7o$+$i7hDj$5$l$k!% 1. 6- 3&>r7o$O x = � ‘ $G w = 0 $H w 00 = 0 $G$"$k!%$7 $?$,$C$F!$ A = p= (24 E I ) 5 ‘ 4 $H B = � p= (24 E I ) 6 ‘ 2 $rF@ $k!% ;E ;v$O!$ z J} 8~$N JQ 0L $G$" $k $? $o$_ $H 2Y=E $N @Q $N 1 = 2 $G$"$k$+$i!$ W 1 = Z ‘ � ‘ 1 2 p w ( x ) dx = p 2 24 E I 16 ‘ 5 5 $rF@$k!% 26

2. 6-3&>r7o$O x = � ‘ $G w = 0 $H w 0 = 0 $G$"$k!%$7$?$,$C$F!$ A = p= (24 E I ) ‘ 4 $H B = � p= (24 E I ) 2 ‘ 2 $rF@$k!%;E;v$O W 2 = p 2 24 E I 8 ‘ 5 15 $rF@$k!% 3. 6-3&>r7o$O x = � ‘ $G w = 0 $H E I w 00 = M $G$"$k!%$7$?$,$C$F!$ A = p= (24 E I ) (5 ‘ 4 � 12 M ‘ 2 =p ) $H B = p= (24 E I ) ( � 6 ‘ 2 + 12 M =p ) $H$rF@$k!%;E;v$O W ( M ) = p 2 24 E I � 16 ‘ 5 5 � 8 M ‘ 3 p � $H$J$k!% 4. W ( M ) = W 1 $H W ( M ) = W 2 $H $J $k $N $O!$ M = 0 $H M = 1 = 3 p‘ $N ;~ $G $" $k!% C1 =c ;Y ;} $N >l 9g!$ %b!< %a %s %H $O Cf 1{ $G :G Bg $K $J $j!$ M max = 1 = 2 p‘ 2 $H $J $k!% $7 $? $,$C $F!$ W ( M ) = W 2 $H $9 $k M $O M max $N 2 = 3 = 67% $G $" $k!% $J $*!$ M = 1 = 3 p‘ 2 $N%b!<%a%s%H$,:nMQ$9$k>l9g!$Dj?t A $H B $bLdBj 2. $N>l9g$NDj?t$H 0lCW $7!$NB $N$? $o$_!$6J N(!$%b!< %a%s %H!$$; $sCGNO $NJ, I[$b LdBj 2. $N>l 9g$H F1$8 $K $J$k!% K!@/Bg3X L\E* 3X @8 $O NB $N $? $o $_ $d 1~ NO $N 7W ;; $O F@ 0U $G $" $k!% $= $N :]!$ %d %s %0 N( $J $I $N 1~ NO $H $R $: $_ $N 4X 78 $K 4X $9 $k >p Js $, I, MW $G $" $k $,!$ $= $N 0U L# $r == J, $K $O M} 2r $; $:!$ 5! 3# E* $K 7W ;; $9 $k $3 $H $, B?$$$h$& $@!%$3$3$G$O 1~NO { $R$:$_4X 78 ( 9=@.B’ ) $HIt:‘ $NJQ7A!&1~NO $N4XO"$r M}2r$9$k $3$H$rL\E*$H$9$k!% 2< ?^ (a) $K <($9 $h$& $KFs <oN‘ $N:‘ NA (A, B) $+ $i$G $-$? 3 K\$N K@$, 9dBN $K$h $j@\ 9g$5 $l $F $$$k!% $3$N9d BN$K$O 2Y=E P $,:nMQ $7$F$$ $k!%:‘NA A, B $N 1~NO { $R$: $_4X 78$O2< ?^ (b) $K<($9DL$j$G$"$k!%$^$?3FK@$ND9$5$O 1m !$CGLL@Q$O$$$:$l$b 100mm 2 $G$"$k!%2Y=E P $, 50kN $N$H$-$NK@$N?-$S$H3FK@$K@8$:$k1~NO$r5a$a$h!%

‘ A B A P

300 200 100 O 1 2 3 (N/mm 2 ) stress strain ( � 10 � 3 ) Material B Material A (b) (a) 27

2rEz ?^ (b) $h$j:‘NA A $*$h$S B $N1~NO { $R$:$_ ( � - � ) 4X78$O<0 (2.3) $GM?$($i$l$k!% Material A : � A = E A � A = (300 = 3 : 0 � 10 � 3 ) � � A = 1 : 0 � 10 5 � � A Material B : � B = E B � B = (300 = 1 : 0 � 10 � 3 ) � � B = 3 : 0 � 10 5 � � B (2.3) (2.4) NO$N$D$j9g$$$h$j!$<!<0 (2.5) $,@.$jN)$D!% 2 � A A A + � B A B = P (2.5) $3$N<0 (2.5) $K<0 (2.3) $rBeF~$9$k$H!$ 2 1 : 0 � 10 5 � A A A + 3 : 0 � 10 5 � B A B = P (2.6) Ld Bj $N@_ Dj$h $j � A = � B , A A = A B = A (100mm 2 ) $G $"$k!% $3$l $r <0 (2.6) $KBe F~$7!$ @0M}$9$k$H!$ � A = � B = P = A (5 : 0 � 10 5 ) (2.7) $H$J$k!%$3$l$K=jDj$N?tCM$rBeF~$9$k$3$H$K$h$j!$ � A = � B = 1 : 0 � 10 � 3 $,F@$i$l$k!%$7$?$,$C$F!$3FK@$N?-$S$O!$ 1 : 0 � 10 � 3 � 1000 = 1 : 0mm K@ A, B $K@8$8$k1~NO � A , � B $O<0 (2.3) $h$j0J2<$N$h$&$K$J$k!% � A = 1 : 0 � 10 5 � 1 : 0 � 10 � 3 = 100N/mm 2 � B = 3 : 0 � 10 5 � 1 : 0 � 10 � 3 = 300N/mm 2 6e=#9)6HBg3X L\E* !V2>A[;E;v$N86M}!W$KBP$9$kM}2r$r?<$a$k!% 2<?^$N%H%i%9$N@aE@ C $K$*$1$k1tD>JQ0L v C $r5a$a$h!%$?$@$7!$3FIt:‘$N9d@- E A $OEy $7$$$b$N$H$9$k!% p 3 L P L L L L L L P A B H I C D J K E F L G 28

2rEz <4 NO $,:n MQ$9 $k$N $O>e 89:‘ $@$1 $G!$$= $NBg $- $5$O � P $G $"$k!% $^$? %"%/ %;%5 %j!<7O $H$7 $F@aE@ C, E $K1tD>2<8~$-$KC10L$NBg$-$5$N2Y=E$r:nMQ$5$;$?$b$N$r9M$($k!%$3$N7O$K$*$$ $F $O!$ >e 89 :‘ $K � 2 = p 3 $N <4 NO $, :n MQ $7 $F $$ $k!% A0 <T $r 1? F0 3X E* 5v MF 7O!$ 8e <T $r NO 3X E* 5v MF7O$H$7$F!V2>A[;E;v$N86M}!W$rE,MQ$9$l$P!$<!<0$,F@$i$l$k!% v C + v E = L E A � 2 P p 3 � BP>N@-$h$j v C = v E $G$"$k$+$i!$ v C = 4 P L p 3 E A $H5a$^$k!% 2<?^$N%i!<%a%s$N@aE@ A $K$*$1$k6J$2%b!<%a%s%H M A $r5a$a$h!% h h h L L L P Q 2rEz

P QM A

� � L� @aE@ A $r%R%s%87k9g$H$7!$Be$o$j$K M A $r:nMQ$5$;$?7O$r9M$($k!%<!$K$3$N7O$N%a%+%K %: %‘ 1? F0 $r 9M $(!$ A0 <T $r NO 3X E* 5v MF 7O!$ 8e <T $r 1? F0 3X E* 5v MF 7O $H $7 $F !V2> A[ ;E ;v $N 86 M}!W $rE,MQ$9$l$P!$<!<0$,F@$i$l$k!% P L� + M A � = 0 $3$l$h$j M A = � P L 2< ?^$N$h$&$J%a%+%K%:%‘1?F0 $K$*$$$F@8$8$k2sE>3Q � 1 , � 2 $O$=$l$>$l � $N2?G\$K$J$k$+ 5a$a$h!% 29

� � 1 � 2 h h L L L 2rEz 2<$N#2$D$N7O$r9M$($k!%

1 h=L 3 h h 1 h=L

1 h 2 h 1 Ld Bj $K M? $($i $l $? 7O$r 1? F0 3X E*5v MF 7O!$ 7O 1 $r NO 3X E*5v MF 7O $H $7$F !V2> A[ ;E;v $N 86 M}!W $rE,MQ$9$l$P!$<!<0$,F@$i$l$k!% 3 h� � h� 1 = 0 $h$C$F � 1 = 3 � <!$K7O 2 $rMQ$$$l$P!$ 2 h� � h� 2 = 0 $3$l$h$j � 2 = 2 � 30

Bh 3 >O 8=>u$G$N%+%j%-%e%i%‘Nc 8&5fF$O@2q;qNAEy$K$"$k$N$G>JN, 31

Bh 4 >O NO3X650i | Bg3X$G2?$r$I$&65$($k$Y$-$+ 8&5fF$O@2q;qNAEy$K$"$k$N$G>JN, 32

Bh 5 >O 9=B$9)3X0Q0w2q!’NO3X650i8&5f$K4X$9$k>.0Q0w2q 8&5fF$O@2q;qNAEy$K$"$k$N$G>JN, 33