%=%U %H %&%’%" MxMQCN<1 $N 6&M- $K $* $1 $k 5!G= <B9TMzNr $N Ds<( ?9:j =$;J!$LgED 6G?M !$>>K\ 7r0l !$0f>e 9nO:!$D;5o 9(<! 1 $O$8 $a$K %o!< %W %m !$ I= 7W;;!$ :n ?^ %= %U %H $J $I $N0lHL8~ $1%Q %C %1 !< %8%=%U %H %&%’ %" $N B?$/ $O !$ :# F|!$ Hs>o $K B?5!G= $H$J$C $F$$$k!% Nc $( $P !$ Microsoft W ord2000 $G $O !$ %a %K %e!< !J %3%s %F%- %9 %H %a %K%e!<$r 4^$‘ !K $+$i <B9T $G$- $k5!G= $@$1$G$b Ls 500 MQ0U$5 $l$F $$$k !% F1MM $K !$ Adobe Photoshop 5.0 $O Ls 350 $N %a %K%e!< 9‘L\ $r ;}$D!% $3 $l$i $N%=%U %H %&%’%" $O MM !9 $J;HMQ>u67$rA[Dj $7 $F 3+H/$5 $l $F $$ $k$?$a !$B?$/ $N>u67 $K$*$$$F I,MWIT2D7g $H$J$k 4pK\E* $J5!G= $+$i !$FCDj $N >u67 $K $*$$ $F%f!< %6$N:n6H8zN( $r 9b $a $k5!G=$^ $G !$MM !9 $JN3EY$N5!G= $, ?tB? $/B8:_ $7 !$A4BN $H $7 $F$N 5!G=?t $, KD $l >e $, $C$F$$$k!% $7 $+ $7 !$5!G= ?t$N A}2C$O !$3F 5!G=$r 3X =,$9 $k$? $a $N%3 %9 %H A} Bg$r >7 $/$? $a !$ %f!<%6$N:n6H8zN($N8~>e $K I, $: $7 $b 7k $S $D$$$F$$$J$$ !%Ds6!$5 $l $F$$ $k KDBg $J ?t$N5!G= $r A4 $F 3X=,$9$k $3$H$O B?$/$N %f!<%6 $K$H $C$F:$Fq $G$" $k !%2> $K A4 $F$N 5!G= $r 3X=, $G$-$?$H $7 $F $b !$FCDj $N <oN‘ $N:n6H$N$_$r9T $& %f!<%6 $K $H $C$F $O ITMW$J5!G=$r ?tB?$/3X=, $7 $F $7 $^ $& $3$H $K$J $j !$8zN(E* $G$" $k $H$O 8@ $($J$$ !% %f !< %6 $, 9T $&:n6H$K LrN)$D 5! G=$N$_$r A*Br $7 $F 3X =,$9 $k$3$H $O 8zN( E*$G $" $k $H 8@ $( $k $, !$MxMQ $G$- $k>u67 $N 8B $i$l$? N3EY $NBg$-$$5!G=$r3X=,$9$k%3 %9 %H $O 9b$$!%0lHL $K !$N3EY$NBg$-$$5!G= $O !$N3EY $N>.$5$JJ#?t$N5!G= $G BeMQ $G $- $k!%$=$N$?$a!$%f!<%6 $O !$I,MW:G>.8B $NN3EY$N>.$5$J5!G=$r?H $K IU $1$? ;~E@ $G 3X=, $rDd;_$9$k 798~ $K$"$k [3] !% Nc $( $P !$ %o!< %W %m%=%U %H $r ;HMQ $7 $? J8 =q:n@. $K $*$$ $F !$L\<!$N:n@.!$?^I=HV9f $N ;XDj!$;XDjHO0OFb $N%U%) %s %H <oN‘ $N 0l3gCV49 $J $I $N :n6H $O !$N3EY$NBg$-$$5!G= $r MQ$$ $l $P :n6H8zN($rCx $7 $/9b 1

$a $k $3$H $,$G $- $k>l9g $, $" $k $, !$%f!<%6 $, $= $l$i$N 5!G= $NB8:_ $K 5$ $E$- !$<+ $i 3X=,$9$k $H$O 8B $i$J$$ !%%* %s %i %$ %s%X%k %W $K $h$k5!G=$N8!:w $, 2DG=$J>l9g $G $b !$E,@Z $J%-!<%o!< %I $r A*Br $7 !$B8:_$9 $i A[A| $G$-$J$$ 5!G=$r8+$D $1 =P$9 $3$H$O !$B?$/ $N%f!<%6 $K$H $C $F MF0W $G$J$$ !%$^ $? !$ %f!<%6 $, B8:_ $K 5$ $E$$$F $$ $k5!G= $G$" $C $F$b !$$=$N;HMQJ}K! $, J, $+ $j $K $/$$>l9g $K$O !$;HMQJ}K! $r$o $6 $o $6 3X=,$9$k$h$j $O !$4{CN$N5!G= $N AH$_9g $o$; $G :n6H$r?J$a$k$3$H $, B?$$ $3 $H $b 4Q;!$5 $l $F $$ $k [14] !%8=>u $G$O !$N3EY$NBg$-$$ 5!G= $O !$ %f!< %6 $, $=$N B8:_ $K 5$ $E$-$K $/$/ !$ $7 $+ $b !$ %f!<%6 $, $=$N B8 :_ $K 5$ $E $$$F$$$F$b MxMQ$5 $l $J $$ $^$^ $K$J $k798~ $, $" $k $H 8@ $( $k!% Cx<T $i $O !$ %= %U %H %&%’ %" $, Ds6! $9$k 5!G= $N3X=, !J MxMQ CN<1 $N3MF@ !K $N %3%9 %H $r >.$5$/$9$k $3$H$r L\E* $H $7 $F !$:n6HFbMF $N N‘;w$9$k %f!<%64V $G !$MxMQCN <1$r6& M-$9$kJ}<0$r Ds0F $7 $F $$ $k [12] !%%f!<%64V $G B8:_ $, 4{CN$G$" $k5!G= $, 0[ $J $l $P !$6&M- $K$h$j$=$N ?t $, Bg$-$/A} $($k$3$H $, 4|BT$5 $l !$ $+ $D !$3F %f!< %6 $, N‘;w$N:n6H $r 9T$C $F$$ $k $J$i $P !$L5BL $J CN<1 $N3MF@$bHr $1$i $l $k$H4|BT $5 $l $k!%J88% [11] $G$O !$ 5!G= $NMxMQCN<1 $, %f!<%6$N5!G=<B9TMzNr $K$"$i$o $l $k $H 9M $( !$ %f!<%6$N5!G=<B9TMzNr $r <}=8 $7 !$ %f!<%64V $G Aj8_;2>H2DG=$H$9$k J}<0 $r Ds0F $7 $? !%I>2A<B83$N7k2L!$ %f!<%6 4V $G MxMQCN<1$r;}$D5!G= $, 6&M-2D G= $G$" $k $3$H $, 3NG’$5 $l $? !%$^ $? !$<B83 $N 7k2L!$5!G=<B9TMzNr $NDs<(J}K! $, %f!<%6 $NMxMQCN <13M F@ $K Bg $- $J1F6A $r M? $($k2DG=@- $,$" $k $3 $H $, J, $+$C $? $, !$ 8z2LE* $J Ds<(J}K! $O L@ $i$+$H$J $C $F$$$J$$ !% $3 $l $^ $G$K Ds0F $7 $? 5!G=<B9TMz Nr$NDs<(J}<0 $O !$3F%f!<%6$N5!G=<B9TMzNr $K 4^$^ $l $k$9$Y$F$NItJ,7ONs !J 5! G=<B9T%Q%?!< %s !K $H$=$N =P8=IQEY $r Ns5s$9$k$b $N$G$"$C$? !% $7 $+ $7 !$Ds<( $5 $l $? 5!G=<B9TMzNr $+$i M-MQ $J >pJs $r C5 $7 =P$9 $3$H $O !$ %f!<%6 $K$H $C$FI, $: $7 $b MF0W $G$J$+ $C$?!%FC $K !$B8:_ $K 5$ $E $$$F$$$J$$ 5!G= $NH/8+ !$FCDj $N5!G=$r <B9T$9$k$?$a$NA0Ds $H$J $k5!G=$NH/8+!$AH9g $; $K $h$j8z2L$rH/4x$9$k5!G=$N H/8+ $J $I !$L\E* $K 1~ $8 $F MxMQCN<1 $r 3MF@$9$k $3$H$O :$Fq $G$" $C$?!% K\9F $G $O !$ %= %U %H %& %’ %" $, Ds6! $9 $k 5!G= $NMx MQ CN<1 $r6&M- $9 $k:] $N5! G= <B 9TMzNr$NDs<(J}K! $r Ds0F$9$k!%FC $K !$ %f!<%6 $, $=$N B8:_ $K 5$ $E$$$F$$$J$$ 2D G=@-$N$"$k5!G=!$5Z $S !$B8:_ $K 5$ $E $$$F$$$k $, A0Ds$H$J$k5!G=$dAH9g$;$FMx MQ $G$- $k5!G=$NH/8+ $r ;Y1g$9$kDs<(J}<0 $r Ds0F$9$k!% 0J9_!$ 2 >O $G$O 5!G=<B9TMzNr $N6&M- $K $D$$ $F =R $Y !$ 3 >O $G Ds0F$9$k5!G=<B 9TMz Nr$NDs <(J}<0 $K $D$$$F =R$Y$?$"$H !$ 4 >O $G ;n:n %7 %9%F%‘$r 4JC1$K >R2p$9 2

$k!% 5 >O $G$O I>2A<B 83!$ 6 >O $G $O <B837k2L $K$D$$$F9M;!$9$k!% 7 >O $G 4XO"8&5f $r >R2p $7 !$ 8 >O $G $^$H$a$k !% 2 5!G=<B9TMzNr $N 6&M- 2.1 35MW J88% [11] $G$O!$ !V MxMQ CN <1 $N6& M-!W $OF10l $N %= %U %H %& %’ %" $r;HMQ $9 $k %f!< %6 4V $G 5!G=$NB8:_$d;HMQJ}K! $r Aj8_;2>H2DG= $K $9$k$H Dj5A $7 $F $$$k !%FC $K !$N3 EY$NBg$-$$5!G=$N B8:_ $d ;HMQJ}K! $r Aj8_;2>H$9$k$3$H $K $h$j !$:n6H8zN( $r 9b $a $k $3$H $,$G $- $k!%$=$N$? $a$K !$ %=%U %H %&%’%"$NMxMQCN<1$r%=%U %H %&%’%"$N 5!G=<B9TMzNr $H $7 $F M-7A2= $7 !$;wDL$C $? :n6H $r<B;\$9$kJ#?t%f!<%6$NMzNr$r <}=8$9$k!%<}=8 $7 $? MzNr $K 4^$^ $l $k5!G=!$5Z $S !$5!G=<B9T %Q%?!< %s$K 3F%f!< %6$N=P8=IQEY$J $I $N >pJs $r IU2C $7 !$ %f!<%6 $K Ds<($9$k$3$H $K $h$j!$ 5!G= $NB8 :_ !$5!G= $NAH9g $o$; !$$" $i $+ $8 $a <B9T $7 $F $* $/ $Y$- 5!G= !J A0Ds5!G= !K $J $I $N CN<1 $r 6&M-$9$k $3$H $,$G $- $k!% 2.2 5!G=<B9TMzNr$N<}=8 5!G=<B9TMz Nr $N<}=8!$ 5Z $S !$ 6& M- $NJ}<0 $N35N, $r?^ 1 $K <($9 !% Mx MQCN <1 $r 6&M- $7 $h $& $H$9 $k %f!<%6 $O !$ !V 5!G=<B9TMzNr %5!< %P !W $H%M%C %H %o!< %/ $G 7k $P$l $? 7W;;5!>e $G IaCJ $I $& $j%=%U %H %&%’%"$r MxMQ$9$k!%$9$k $H !$ %f!<%6$N7W;;5! >e $G 2TF0$9$k !V 5!G=<B9TMzNr<}=8It !W $, 5!G=<B9TMzNr $r<}=8 $7 !$ %M%C %H %o !< %/ $r2p $7 $F !V 5!G= <B 9T MzNr %5!< %P !W $X $HAw=P $9$k!% !V 5!G= <B 9TMz Nr <} =8 %5 !< %P !W >e $G 2TF/$9$k !V <B9T5!G=<u?.It !W $O !$5!G=<B9TMzNr $r%f!<%6Kh $K J,N‘ $7 $? >e $G !$5!G=<B9TMz Nr $rC_@Q$9$k!% !V 5!G=<B9TMzNr %5!< %P !W $G 2TF/$9$k !V <B9T5!G= %Q%?!< %s Aw?.It !W $O%f!<%6 $+$i$N MW5a $K 1~ $($F !$ !V 5!G=<B9TMzNr2r@OIt !W $G Cj =P $7 $?5!G=<B9T $N%Q%? !< %s !$ %Q%? !< %s $N3F%f!< %6 $K$* $1$k<B9TIQ EY $r=87W $7 !$ %M%C %H %o!< %/7PM3 $G%f!<%6$N 7W;;5! $K Aw=P$9$k!% %f!<%6$N7W;;5!>e $G 2TF0$9 $k !V 5!G=<B9TMzNrDs<(It !W $G $O !$Cj=P$5 $l$? <B9T5!G=%Q%?!< %s $r%f !<%6 $K Ds <( $7 !$ %f!<%64V $G$N MxMQCN<1$N8r49 $r ;Y1g$9$k!% 5!G= <B 9T Mz Nr $O5!G= <B9T Mz Nr <} =8 It $,%f!<%6 $NA‘ :n $r4F;k $9 $k $3 $H $K$h$j <}=8 $9$k!% %f!<%6 $, A*Br $7 $? %a %K %e!<9‘ L\ $d GUI %\ %? %s$N%- %c %W %7%g %s$J $I B>%f!<%6 $, A‘:n $r :F8=2DG= $J J8;zNs $K F|;~ $r IU2C $7 $F 5!G=<B9TMzNr$H $7 $F 5- 3

?^ 1: 5!G=<B9TMzNr$N6&M- ?^ 2: 5!G=<B9TMzNr$NNc O?$9$k!% 5! G= <B9T MzNr $NNc $r?^ 2 $K <($9 !% 1 9T $, 1 $D$N5!G= <B 9T $KBP1~ $7 !$ 5! G=<B 9T Kh $K<B9T F| ;~ !$ %a %K %e !< 9‘ L\ L>!$ $"$k $$ $O !$ %7 %g !< %H %+ %C %H%\ %? %s L> $, 5-O?$5 $l$F $$ $k!% %a %K %e!< 9‘L\L> $K $D$$$F $O !$ %H %C %W %a %K%e!< $+$i$N A*Br7P O) !$ %7%g!< %H %+%C %H%\ %? %s$K $D$$$F $O $=$N %\ %? %s $, B0$9$k %\ %? %s %P !< !J %D!< %k%P !< !K L> $, IU2C$5 $l $k!% 2.3 5!G=<B9TMzNr $K 4X $9 $kDj5A 5!G= <B9T Mz Nr J, @O It $O !$ 5! G= <B 9T Mz Nr <}=8 %5 !< %P $KC_@Q $5 $l$?3F %f!< %6 $N 5!G=<B9TMzNr $K 4^$^ $l $k5!G=<B9T%Q%?!< %s$r Cj=P$9$k $H$H$b $K !$ $=$N%Q%?!< %s $N%f!< %6Kh$N=P8=IQEY $r D4$Y$k!%6qBNE* $K$O !$A4 $F$N%f!<%6$N5!G=<B9TMz Nr $N=89g O $+$i =P8=IQ EY 1 0J>e!$ %Q%?!< %s$r 9=@. $9$k5! G= $, 1 0J>e $N5!G=<B 4

9T%Q %? !< %s $N =8 9g P $r 5a$a !$3F 5!G= <B 9T%Q%? !< %s $N%f !<%6 Kh$N =P8= IQ EY F $r D4$Y$k!% P , 5Z $S !$ F $O !$ 5!G= <B9T MzNr O $K 4^$^ $l $k 1 5!G= o i;h !$ 5!G= <B9T %Q%? !< %s $r 9=@. $9$k 1 5!G= p j;k ;u !$ 5! G=<B 9T %Q%?!< %s $N=P8=IQ EY f j;k ;u $H $7 !$ <! $N $H $*$jDj5A$9$k!% A4$F$N%f!<%6$N5!G=<B9TMzNr$N=89g O : O = f O 1 ; � � � ; O i ; � � � ; O t g ( t : BP>] $H$J $k%f!<%6?t ) !% %f !<%6 i $N 5!G=<B9TMzNr O i : O i = o i; 1 ; � � � ; o i;n i ( n i : %f!<%6 i $N Am5!G=<B9T?t ) !% D9$5 j $N 5!G=<B9T%Q%?!< %s $N =89g P j : P j = f P j; 1 ; � � � ; P j;k ; � � � ; P j;l j g ( l j : O 2 P j $G $" $k P j $N ?t ) !% D9$5 j $N 5!G=<B9T%Q%?!< %s $N =89g P j $N$" $kMWAG P j;k : P j;k = p j;k ; 1 ; � � � ; p j;k ;j ( $? $@ $7 !$ 1 � s � n i � j + 1 $r K~$? $9 s $K BP $7 $F p j;k ; 1 = o i;s ; p j;k ; 2 = o i;s +1 ; � � � ; p j;k ;j = o i;s + j � 1 ) !% $" $k%f!<%6 u $N 5!G=<B9TMzNr O u $K $* $1 $k P j;k $N =P8=IQEY $r f j;k;u !J 1 � u � t !K $H $7 !$ F j;k = f j;k ; 1 ; � � � ; f j;k ;u ; � � � ; f j;k ;t D9$5 j $N 5!G=<B9T%Q%?!< %s $N =P8=IQEY$N=89g F j : F j = f F j; 1 ; � � � ; F j;k ; � � � ; F j;l g !% 5!G=<B9T%Q%?!< %s$N :GBgD9 $r m $H $7 $F !$5!G=<B9T %Q%?!< %s $N =89g P !$5! G=<B9T%Q%?!< %s $N =P8=IQEY$N=89g F : P = f P 1 ; � � � ; P j ; � � � ; P m g F = f F 1 ; � � � ; F j ; � � � ; F m g I= 1 $O Cj=P$9$k%Q%? !< %s $N :GBgD9 m $r 2 $H $7 !$Fs?M $N%f!<%6$N 5!G=<B 9T MzNr$r$= $l $>$l O a = f 5! G= A; 5!G= B ; 5!G= D ; 5! G= C g !$ O b = f 5!G= A; 5! G= D ; 5!G= C ; 5!G= A g $H $7 $? >l9g$NNc $G$" $k !% 5

I= 1: 5!G=<B9TMzNr $H 5!G=<B9T%Q%?!< %s $N Nc O a f A; B ; D ; C g O b f A; D ; C ; A g P 1 P 1 ; 1 = f A g ; P 1 ; 2 = f B g ; P 1 ; 3 = f D g ; P 1 ; 4 = f C g P 2 P 2 ; 1 = f A; B g ; P 2 ; 2 = f A; D g ; P 2 ; 3 = f B ; D g ; P 2 ; 4 = f C ; A g ; P 2 ; 5 = f D ; C g F 1 F 1 ; 1 = f 1 ; 2 g ; F 1 ; 2 = f 1 ; 0 g ; F 1 ; 3 = f 1 ; 1 g ; F 1 ; 4 = f 1 ; 1 g F 2 F 2 ; 1 = f 1 ; 0 g ; F 2 ; 2 = f 0 ; 1 g ; F 2 ; 3 = f 1 ; 0 g ; F 2 ; 4 = f 0 ; 1 g ; F 2 ; 5 = f 1 ; 1 g 3 Ds0FJ}<0 Ds 0FJ} <0$G$O !$C1 0l5! G=$N 0l Mw !$5!G= <B9T%Q %? !< %s $N 0l Mw$N 2 <o N‘$N Ds <(J}K! $K$h$j !$ $= $l $>$l !$ %f!<%6 $, B8:_ $K 5$ $E$$$F$$$J$$5!G= $NH/8+!$ 5Z $S !$ $" $k5!G= $H AH9g$; $F <B9T$9$k5!G= $d$"$k 5!G= $N A0Ds $H$J$k5!G= !$ $NH/8+$r;Y 1g$9$k!%B8:_ $, 4{CN $G$J$$ 5!G= $K $D$$$F $O !$C10l5!G= $@$1$r Ds<( $7 !$A0Ds $d AH9g$;5!G= $K 4X $7 $F$O %f!<%6 $, B8:_ $K 5$ $E $$$F$$$k 5!G= $rCf?4$H $7 $F !$ $=$N A08e $K <B9T $5 $l$? 5!G= $rDs<( $9$k $3$H $K$h$j !$ $= $N %3 %s%F%- %9 %H$r Ds<( $9$k!% 3.1 C10l5!G=$N0lMw C10l 5!G= $N0l Mw $O !$ %f!< %6 $, B8:_ $K5$ $E$$ $F$$ $J$$5! G= $rH/8+ $9$k $3 $H $r ;Y1g$9$k $3 $H$r L\E* $H $7 !$ 1 5!G= !J D9$5 1 $N 5!G=<B9T %Q%?!< %s P 1 !K $rI=7A<0 $G%f !<%6 $K Ds<( $9$k!% I= $N3F9T $O 1 5!G= $K BP1~ $7 !$ 3F Ns $O0J2< $N9‘L\ $r4^$_!$ 5!G=L>0J30$NNs $G >:=g !$9_=g $K JB$YBX $( $k $3$H $,$G $- $k!% � 5!G=L> !J P 1 !K 5!G=$r<B9T$9$k $?$a$N GUI %a %K%e!<$d %7%g!< %H %+%C %H%\ %? %s $N%-%c %W %7 %g %s !% $3 $l $r 8+$?%f !< %6 $, A‘:n$r :F 8=$G $- $k$h $& %a %K %e!<$N >l 9g$K $O%k !< %H %a %K%e!< $+$i $N A*Br7PO) !$ %7%g!< %H %+%C %H%\ %? %s $N >l9g $K$O !$ %7%g!< %H %+ %C %H %\ %? %s $, B0 $9$k %\ %? %s%P!< !J %D!< %k%P!< !K $NL>>N $r4^ $a $k!% %f!<%6 $O !$ %k!< %H %a %K %e!<!$ %\ %? %s%P!<$NL> >N $NI= <(!$ HsI= <( $r@Z BX$($k$3$H $,$G $- $k !% 6

� B>%f!<%6$N<B9T3d9g !J c ount ( f i � 1)/ t !K 5!G=$r 1 EY0J>e<B9T $7 $?$3$H $, $" $k<+J,0J30$N%f!<%6$N3d9g � A4%f!<%6$N<B9TIQEY !J � F j;k !K A4%f!<%6$N5!G=<B9TMzNr $K $* $1 $k5!G=$N=P8=IQEY � 3F%f!<%6$N<B9TIQEY !J f j;k ;u !K 3F%f!<%6$NMzNr $K $* $1 $k=P8=IQEY$H$=$N3d9g %f !< %6$O !$5! G= L> $+$i 5! G= <+ BN$O L$ CN$G$" $C$F$b !$<+J, $, ;H$C $F $$ $k 5! G=$h$j$bN3EY $, Bg$-$$2DG=@-$N$"$k5!G= $G$"$k$3$H $, ?dB, $G$- $l $P !$ $=$N5! G=$K $h $j :n 6H 8z N($r 9b$a $k$3$H$, $G $- $k !%Nc$( $P !$<+J, $, IQ HK $K !V %3 %T !< !W !V %Z !< %9 %H !W $r 7+JV $7 $F $$ $k>l 9g $K !$ !V O"B3 %G !<%?$N%Z !< %9 %H !W $H$$ $&5!G=L> $N Ds<( $@$1$G !$$=$N5!G= $, $h$j :n6H8zN( $r 9b $a$k2DG=@-$N$"$k5!G= $G$" $k$3 $H$, H=CG $G$- $k!%$^$?!$5!G=L> $r 8!:w %-!<%o!< %I $H $7 $F%* %s %i %$ %s %X%k %W $r ;2>H $7 $? $j !$<B:] $K <B9T $7 $F $_$?$j $7 $F !$ $=$N 5!G= $, $I $N$h $& $J$b$N$G$" $k $+ CN$k $3$H $,$G $- $k!% B>%f !< %6 $N <B 9T3d 9g$+$i !$BgH>$N B>$N%f !< %6 $, <B 9T $7 $?$3 $H$, $" $j !$<+ J, $, <B9T $7 $?$3$H $,$J $$ 5!G= $r CN$k $3$H $,$G $-$k !%BgH> $N%f!<%6 $, <B9T $7 $? $3$H$, $" $j !$<+J, $, <B9T $7 $?$3$H $, $J$$ 5!G=$N >l9g $K$O !$$=$N5!G= $, <+J, $, CN$C $F$$ $k5!G=$h$j$b:n6H8zN( $r 9b $a $k5!G= $G$"$k >l9g $, $" $k !%FC $K !$ $3$N $h $& $J5!G=$H<+J, $, <B9T $7 $?$3$H$, $"$j!$ B> %f!<%6 $, <B9T $7 $?$3$H $, $J$$ 5! G= $H $, F10l$NL\E* $r 2L$?$9 $3$H $,$G $- $k>l9g $, $" $k!% A4 %f!< %6 $N<B 9T IQ EY $+ $i !$ $= $N5! G= $, $I $N DxEY <B 9T $5 $l$F$$$k $+ $rCN$k $3 $H$,$G $- $k!%5!G= $K$h$j <B9T$5 $l $k IQEY $O 0[ $J$k$3$H $, 9M$( $i $l $k $, !$ $=$N 5!G= $, IQHK $K <B 9T$5 $l $k$b$N$+ !$$= $& $G$O$J$$$b$N$+$K $h$j !$5!G= $NFbMF$r ?dB, $G$- $k>l9g $, $" $k!% 3F%f!<%6$N <B9TIQEY $+$i !$ %f!<%6 $K $h$k <B9T$NJP$j$rCN$k$3$H $,$G $- $k !% B>%f!<%6$N<B9T3d9g $O 1 EY0J>e<B9T$5 $l$?$3$H $7 $+ $o$+$i$J$$ $, !$3F %f!<%6 $N <B9TIQEY $r 8+$k $H !$<B:] $K$O F10l %f!<%6 $@$1 $, IQHK $K <B9T $7 $F$$ $k$3$H $, $o$+ $k>l9g $, $" $C$?$j !$3F %f!<%6 $, 6QEy $K <B9T $7 $F $$$k 5!G= $G$" $k $3$H $, $o $+ $C$?$j$9$k!%FC $K !$<+J, $, IQHK $K <B9T $7 $F $$$F !$ITJX $@$H 46 $8 $F$$ $k5!G= $r$[$H$s $I <B9T $7 $F $$$J$$%f!< %6 $, <B9T $7 $F$$ $k5!G=$r 8+$k $3$H$K$h$j!$ $h $j :n6H8zN( $r 9b$a$k2DG=@-$N$"$k5!G= $r H/8+$9$k $3$H $,$G $- $k!% 7

%= %U %H %&%’%" $, Ds 6!$9 $k 5! G= $, KD Bg $G $"$l$P !$C10l 5! G=$N 0l Mw$b KD Bg $K $J $k$*$= $l$, $" $k $, !$F10lAH?% $d ;wDL$C $? L\E* $r;}$D %0%k !< %W $J $I :n6HFbMF $, ;wDL$C $F$$ $k>l9g $K$O !$0lMwI= $K I=<($9 $Y$-5!G=?t $O$= $l$[ $I B? $/ $J$$$3 $H$, M=A[$5 $l $k!%Cx<T $i$O !$ %=%U %H %&%’%" $, Ds6!$9$k5!G= $N $& $A!$ $I $N $/ $i $$$N 5!G= $, <B9T$5 $l $k $+$r D4$Y$k $?$a $K !$F10l $N %I %-%e %a %s%H $r 6&F1 $G :n@. Cf$N 3 ?M$N%f!<%6$N5!G=<B9TMzNr $r 2 %+7n4V<}=8 $7 $? !% $=$N7k2LEv3: %=%U %H %&%’%" ;HMQ 7P83 $, 3 G/0J>e ;}$D%f !<%6$N 4V $G $b Am <B9T 5!G= ?t $, Ls 7% DxEY $G $7 $+$J $$$3$H $,$o$+ $C$? [9] !% 3.2 5!G=<B9T %Q %?!< %s $N 0lMw 5! G= <B9T%Q %? !< %s $N <B 9TIQ EY 0l Mw $O !$ %f!< %6 $, B8 :_ $K 5$$E $$$F $$ $k 5! G= $r <B9T$9$k$?$a $K$"$i$+ $8 $a <B9T $7 $F $* $+$J$1$l $P $J$i$J $$5!G= !$B8:_ $K 5$ $E $$ $F$$$k5! G= $HAH9g $o$;$k $3 $H $G$h$jN3EY $NBg $- $$5!G= $NH/8+ $r;Y1g $9$k!% 5!G=<B9T%Q%?!< %s $N 0lMw $G$O !$ $"$k 5!G= $r%f!<%6 $K ;XDj $7 $F$b$i$$ !$ $=$N5! G= $r 4^ $‘5!G=<B9T %Q%?!< %s $N 0lMw $r Ds<($9$k!% %f!<%6 $O ;XDj $7 $? 5!G=$H$H$b $K <B9T$5 $l $k5!G= $r 8+$k $3$H $,$G $- !$$= $N Cf $+$i A0Ds$H$J$k5!G=$dAH9g$;$k $H :n6H8zN( $, 9b$^$k5!G= $r 8+$D $1 $k $3$H $,$G $- $k!% %f!<%6 $K Ds<( $9$k 5! G= <B9T %Q %?!< %s$N $& $A!$ %f !<%6 $, <B9T $7 $?$3 $H $,$"$k 5!G=<B9T%Q%?!< %s $N I=<( !$HsI=<( $r @ZBX $( $k $3$H $,$G $- $k!% 0l Mw$N 3F 9T $O 1 $D$N 5! G= <B9T%Q %? !< %s$K BP 1~ $7 !$I=$N 3F Ns $K$O 0J 2<$N 9‘ L\ $r 4^$_ !$5!G=<B9T %Q%?!< %s $N 3FMWAG0J30 $N 9‘L\ $G >:=g!$9_=g $K JB$YBX $( $k $3$H$,$G $- $k!% � 5!G=<B9T%Q%?!< %s $N 3FMWAG !J P j (2 � j � m ) !K 5! G= <B 9T %Q %? !<%s $r 9= @. $9 $k 3F 5! G= !% %f !< %6$, ;X Dj $7 $? 5! G= $r 4^ $‘ 5! G= <B 9T%Q %? !<%s $r %f !< %6$, ;X Dj $7 $? 5! G=$r Cf ?4$H $7 $F ?^ 3 $N $h $& $K KWIC(Key W ord In Con text) 7A <0 $G=D $KJB $Y$k !% C1 0l 5! G= $N0l Mw $HF1 MM $K !$ 3F 5! G= $K $O$=$N5! G= $r<B9T $9 $k $? $a $NA* Br7P O) $, 4^$^ $l $k!% %f!< %6 $O A*Br7PO)$NI=<( !$HsI=<( $r@ZBX$($k$3$H $,$G $- $k !% � 5!G=<B9T%Q%?!< %s $N MWAG?t !J i !K � B>%f!<%6$N<B9T3d 9g !J c ount ( f i � 1)/ t !K 5!G=<B9T%Q%?!< %s$r 1 EY0J>e <B9T $7 $?$3$H $, $" $k<+J,0J30$N%f!<%6$N3d9g 8

?^ 3: 5!G=<B9T%Q%?!< %s $N 0lMw$NI=<(7A<0 � A4 %f!<%6$N<B9TIQEY !J � F j;k !K A4 %f!<%6$N5!G=<B9TMzNr $K $* $1$k5!G=<B 9T%Q%?!< %s $N =P8=IQEY � 3F%f!<%6$N<B9TIQEY !J f j;k ;u !K 3F %f!<%6$NMzNr $K $* $1 $k 5!G=<B9T%Q%?!< %s $N =P8=IQEY$H$=$N3d9g %f!<%6 $O !$ %f!< %6 $, ;XDj $7 $?5!G= $rCf?4 $H $7 $F !$ $= $N5!G= $r4^$‘5! G= <B 9T %Q%? !< %s$+$i !$$=$N5!G= $, $I $N$h $& $J%3 %s%F%- %9 %H$G $I $N $h $& $K AH9g$o$;$F ;HMQ $5 $l $k $+ $,$o $+$k!% Nc $( $P !$ %o !< %I %W %m%; %C %5 $dAH HG %= %U %H %& %’ %" $G !$ L\ <! $r :n@.$9$k$?$a $K$O >O $d @a $r$J $s$i$+$N 7A $G$" $i$+ $8 $a @_Dj $7 $F $* $/I,MW $, $" $k!% !V L\<!:n@. !W 5!G= $r 4^$‘5!G=<B9T %Q%?!< %s$K !V >O !$@a $N@_Dj !W $, 4^$^ $l $F $$ $l $P !$ !V >O !$ @a $N@_Dj !W $, !V L\<!:n@. !W $NA0Ds5!G= $G$" $k $3$H$r%f!<%6 $, ?dB, $G$- $k>l9g $, $" $k!%L\<!:n@. $N$h $& $K A0Ds5!G= $N<B9TIQEY $, 9b$$$b$N $O !$5!G=<B9T %Q%?!< %s$K B?$/4^$^ $l !$ %f!<%6 $, H/8+ $G$- $k2DG=@- $, 9b$$ !%5U $K 5!G=<B9T%Q%?!< %s$K MM !9 $J 5!G= $, JP$j $J $/4^$^ $l$F $$ $l $P !$;XDj $7 $? 5!G= $N A0Ds5!G=$dAH9g$;5!G= $r%=%U %H %&%’%" $, Ds6! $7 $F$$$J$$ 2DG=@- $, 9b$$!% A0 8e $K <B 9T$5 $l $k 5! G=$H ;X Dj $7 $? 5! G=$r%- !< %o !< %I $H $7 $F AH 9g$o$;$F %* %s %i %$ %s %X%k %W $r 0z $1 $P !$;XDj $7 $? 5!G= $@$1$r%- !<%o!< %I $H $9$k$H$-$h$j$b <+J, $, I,MW $H$9 $k;H$$J} $r CN$k $3$H $,$G $-$k 2DG=@- $, 9b$^$k!%C10l5!G= $N0l MwI= $H F1MM $K 5!G=L> $@$1$+$i $" $k5!G= $N A0Ds5!G= $dAH9g$;$k$H:n6H8zN( $, 9b $^$k5!G= $r H/8+ $G$- $k2DG=@- $, 9b$^$k!% B> %f!< %6 $N<B 9T 3d 9g $+ $i !$ J# ?t $N %f!< %6 $, F10l $N5! G= <B9T %Q %? !< %s$r<B9T 9

$7 $F$$ $k $3$H $,$o$+$l $P !$$=$N%Q%?!< %s$O 0l$^ $H$^$j$N:n6H<j=g $G$" $k$H9M $( $k $3$H$b$G$- $k!%%f!<%6 $O !$ $3 $l$i$N 5!G=<B9T%Q%?!< %s$+$i AH9g$;5!G=$d A0Ds5!G= $r CN$k $3$H $,$G $- $k!%FC $K !$%Q%?!< %s D9 $, Bg$-$$>l9g $K$O !$J#?t $N %f !<%6 $K 6&DL$9$k%^%/%m$N$h $& $J$b$N$G$" $k $H 9M $($i $l $k!% 4 ;n:n %7 %9%F%‘ BP >]%= %U%H %&%’%" $r Microsoft O�ce 2000 $H $7 $F %7 %9%F %‘$r ;n :n $7 $? !% 5! G= <B 9T Mz Nr <} =8 It !$5!G= <B 9T%Q %? !< %s Ds <( It$O O�ce2000 $N %W %i %0 %$ %s !J add-in !K %b %8 %e !< %k $H $7 $F<BAu $7 $?!% 5! G= <B 9T Mz Nr Aw !& <u ?. It $O Ja v a Servlet $H $7 $F <BAu$5 $l !$ w eb %5 !<%P $K >oCs $7 !$ %f!<%6$N7W;;5! $H 5!G=<B9TMzNr%5!< %P$O http(h yp er text transfer proto col) $G DL?.$9$k!% 5! G= <B 9T Mz Nr <} =8 It $O!$ %f !< %6 $N O�ce 2000 $KBP $9 $k%a %K %e !< A* Br !$ %7 %g !< %H %+%C %H%\ %? %s 2!2<!$ %7%g!< %H %+%C %H %- !<$N BG80 $r 4F;k $7 !$F|;~!$BP1~$9$k GUI %3 %s%] !<%M %s %H $N%- %c %W %7%g %s$r 5!G=<B9TMz Nr $H $7 $F 5-O?$9$k!% 5!G=<B 9TMzNr $O %j %" %k%? %$ %‘ $K 5!G=<B9TMzNr%5!< %P$K Aw=P$5 $l $k!% 5! G= <B9T Mz Nr2r @O It $O C_ @Q$5$l $? 5! G= <B9T Mz Nr $, 0l Dj NLA} 2C$9 $k$H 5! G= <B9TMzNr $K 4^$^ $l $k%Q%?!< %s$r Cj=P $7 !$C_@Q $7 $F $* $/ !%;n:n %7 %9 %F%‘ $G$O 5! G=<B9TMzNr $, 100 MzNrA} $($kEY $K%Q%?!< %s$r Cj=P $7 !$ %f!<%6$NMW5a $K 1~ $($F C_@Q $7 $?%Q%? !< %s$r Aw?.$9$k!% C10l5!G= $N0lMw!$ 5Z $S !$ 5! G=<B9T %Q%?!< %s$N 0lMw $N%9%/%j !< %s%7%g %C %H $r ?^ 4 !$ 5 $K <($9 !%Ds<(It $O 0J2<$N5!G= $r ;}$D!% � 0lMw I= : 3F9T $K C10l 5! G=!$ 5! G= <B 9T %Q%? !< %s$r I=<( $9$k !% 3F Ns $K $O 3. $G =R$Y$?9‘L\$r;}$D !% � :GDc=P 8= IQEY : I=<( $9$kC1 0l 5!G=!$ 5! G= <B9T %Q%?!< %s$N:GDcIQEY $r @_Dj $7 !$ $= $l 0J>e$N=P8=IQEY$N5!G= !$%Q%?!< %s $r I=<($9$k !% � %f!<%6 $NA*Br : %f!<%6 $rA*Br$9 $k $3 $H $K$h$j !$ <+J, $, $I $N%f!<%6 $G$"$k $+ $r ;XDj$9$k !% � %a %K %e!<3, AX $NI=<( : 3F5!G=!$ %k!< %H %a %K %e!< $+ $i$N A*Br 7PO) $r<($9J8 ;zNs$NI=<( !$HsI=<( $r@ZBX$($k !% 10

?^ 4: 5!G=<B9TMzNrDs<(It$NC10l5!G=$N<B9TIQEY$N0lMwI=<( � A*Br $7 $?%f!<%6 $N%Q %?!< %s =|5n : A*Br $7 $?%f!<%6 $, $9 $G$K<B9T $7 $?$3 $H $, $" $k5!G=<B9T%Q%?!< %s $N I=<( !$HsI=<( $r@ZBX$($k !% 5 I>2A<B83 5.1 35MW Ds0F J} <0 $NM-8z @- $r3NG’ $9$k $3 $H$rL\ E* $H $7 $F !$ 4. $G >R2p $7 $?;n:n %7 %9 %F %‘ $rMQ $$ $?<B 83 $r9T $C $?!% Ho 83 <T $OF‘NI @h C< 2J 3X 5; =Q Bg 3X 1! Bg 3X $N3X @8 5 L> $G $"$k!% Ho 83 <T $O Microsoft W ord 2000 $r MQ$$ $F%?%9 %/ $r<B9T $9$k!% Microsoft W ord 2000 $O 8= :_ 9- $/ Mx MQ $5 $l$F$$ $k %o !< %W %m%= %U %H$N0l $D $G$" $k!% $^ $?!$ 1. $G =R$Y$?$H$*$j !$B?5!G= $G$O$" $k $, !$ %f!<%6 $, <B:] $K MxMQ $7 $F $$ $k5!G= $O$= $N0lIt $K2a $. $J$$E57?E* $J %= %U %H %&%’ %" $G$"$k!% $J$*!$ 3F Ho83 <T $N Microsoft W ord $N ;HMQG/?t!$<g $J :n@. %I %-%e %a %s %H $r I= 3 $K <($9 !% Ho83 <T $K M? $( $i $l$?%?%9%/ $O!$ %W%l !< %s%F%-%9 %H$r$"$k7A<0 $NJ8 =q $K@07A $9$k$3$H$G$" $k !%%? %9%/ $N >\:Y $O 5.2 $G =R$Y$k $, !$%?%9%/$N :n6H8zN($r 9b$a $k 5 $D$N5! G= $,$"$k!% $3 $l $i$N5!G= $OHo83 <T $K $O;vA0 $KCN $i$; $F $$ $J $$!% 5 $D $N 5!G=$NMxMQCN<1 $, !$Ds0FJ}<0 $K $h$j 3MF@$5 $l !$:n6H8zN( $, 9b$^$k $+ I>2A$9 11

?^ 5: 5!G=<B9TMzNrJ,@OIt$N<B9T5!G=%Q%?!< %s $N <B9TIQEY$N0lMwI=<( $k!%<B83=*N;;~ $K !$3F?M$N5!G=<B9TMzNr $r ;2>H $7 $J $,$i !$Ho83<T $K%" %s %1 !< %H $H %$ %s%? %S %e!< $r9T$$!$ %?%9%/ $r8zN( $h$/?k 9T $G$-$k 5 $D$N5!G= $K$D$$ $F !$ 4{CN $G$" $C$? $+ !$<B83Cf $K MxMQCN<1 $r 3MF@ $7 $?$+ !$%?%9%/?k9T $N$?$aMxMQ $7 $?$+ !$ $r 3NG’ $7 $? !% 5.2 %?%9%/ Ho83<T $KM? $($k%?%9 %/ $O 6&DL $G !$ Microsoft W ord 2000 $r MQ$$ $F !$ !J %U %! %$ %k$H $7 $F 3JG<$5 $l$F $$ $k !K %W%l !< %s%F%- %9 %H $r$" $k7A<0$NJ8=q $K @07A$9$k:n 6H $G$"$k !% Ho 83 <T $K $O!$ %W%l !< %s%F %- %9 %H $N%O !< %I %3 %T !<!$ @0 7A :Q $_J8 =q !J $G $-$" $, $j 8+K\ !K $N%O!< %I %3 %T !< $, EO$5 $l $k !%@07A$9 $Y$-ItJ,$d$=$N6qBNE*Fb MF $O !$ $G$-$" $, $j 8+K\$N%O!< %I %3 %T !< $K ;X<( $H $7 $F =q$-9~$^ $l $F$$ $k !%J8=q $N$G $-$"$, $j ;~$N%5 %$ %:$O A4 H= 18 %Z !< %8 !$F|K\8l$G Ls 13,000 J8 ;z !$ 7 >O 11 @a $+$i$J $k !%I= $r4^$_ !$?^ $O 4^$^$J$$ !% @07A:n6H $O <! $N 4 $D$N:n6H !J %5 %V %? %9%/ !K T1 !A T4 $+$i 9=@.$5 $l $F$$$k !% T1 !’ L\<!$N:n@.!D>O!$5Z $S !$@a8+=P $7 $H %Z!< %8 HV9f$N0lMw $r :n@.$9$k!% T2 !’ >O!$ 5Z $S !$ @a8+ =P $7 $N%U%) %s %H JQ99 !J 17 %u =j !K !DJ8 =qA4 BN $rDL $8 $F !$ >O $H @a$N 8+ =P $7 It J,$N%U %) %s%H $r !V MS %4 %7 %C %/ !W $K JQ99 $9 $k !% !J K\ J8$N %U %) %s%H$O !$ MS L@D+ !K !% 12

T3 !’ I=$N:n@. !J 3 %u=j !K !D%? %V $G 6h@Z $i $l $? J8;zNs $r;X<($5 $l $?$H$*$j7S@~ $G 0O$_I=$r:n@.$9$k !% T4 !’ 2~%Z!< %8 !J 14 %u=j !K Microsoft W ord 2000 $O !$ $3 $l$i 4 $D$N%5 %V %? %9%/ T1 !A T4 $r 4J C1 $K ?k 9T $9 $k $3 $H$N $G$- $k <! $N 5 $D $N5! G= F1a, F1b, F2 !A F4 $rDs6! $7 $F$$$k !% F1a $O F1b $N A0Ds5!G= $G$" $k !%$^ $? !$ F1a $H F2 $r AH9g$; $k $3$H$K$h $j !$ $h$jC; $$ ;~ 4V $G %? %9%/ T2 $r <B 9T $G$- $k !%$^$? !$ $3 $l$i $N 5!G=$N ;HMQ $K $h$j %? %9%/ $H $7 $F M? $($? J8=q$N@07A $G >J $1 $k A‘:n $N 35?t $r I= 2 $K <($9 !% F1a $O F1b $N A0 Ds5!G=!$ 5Z $S !$ F2 $N AH9g $o$;5!G= $G$"$k$? $a!$ F1a C1BN $G $O A‘:n?t $r8: $i$9 $3$H$O$G $-$J$$ !%I=Cf$NA‘:n$NC10L $O !$BG80!$5Z $S !$ %a %K%e!<A*Br$N2s?t $G $" $k!% F1a: !V %9 %? %$ %k !W !DJ8=qCf $K L\<!MQ$N8+=P $7 $r @_Dj$9$k!% F1b !’ !V :w0z $HL\<! !W !DJ8 =q Cf $N8+=P $7 $N 0lMw $r!$ ;X Dj $7 $?>l=j $K A^F~ $9 $k!% $?$@ $7 !$5!G= F1a $G 8+=P $7 $r @_Dj $7 $F $*$/I,MW $, $" $k!% F2 !’ !V %9 %? %$ %kDj5A !W !DJ8=q Fb $NFCDj $NJ8;zNs $K BP $7 $F !$ %U%) %s %H !$ %U%) %s %H %5 %$ %:!$ 9T 4V 3V!$ J8 ;z G[ CV Ey $r0l 3g $7 $FJQ99 $9 $k !% 5! G= F1a $H J;MQ $9 $k $3 $H $K$h $j !$ 8+ =P $7 ItJ, $N %U %) %s %H !$ %U %) %s %H %5 %$ %: $r:F Dj 5A $G$-$k!% F3 !’ !V J8;z Ns$r I= $K $9 $k !W !D%? %V $J $I $G 6h @Z $i$l $? J8 ;zNs$r I= $K 0l 3g JQ 49 $9$k !% F4 !’ !V 2~%Z!< %8 !W !D%Z!< %8$r 2~$a$k!% $J $* !$Ho83<T $O !$ $3 $l$i %5 %V %? %9%/ T1 !A T4 $H 5!G= F1a !A F4 $N B8:_ $r CN $i$5 $l $F$$$J$$ !% 5.3 <B83<j=g Ho83<T $K%? %9%/ !$ ;n:n %7 %9 %F%‘ $N;HMQ J}K! $r@bL@ $9$k!% $J$*!$ Ho 83<T $KBP $7 $F$O !$<! $N$h $& $J ;X<( $, =P$5 $l $k!% � Microsoft W ord 2000 $N4{CN $N5!G= $r $G$-$k $@ $1 MxMQ $7 !$ 8zN( $h$/ %?%9 %/ $r<B9T$9$k$h $& $K !% 13

I= 2: <B83 $K MQ$$$?%? %9%/ $K $*$$$F3F5!G= $K $h$j>J $1 $kA‘:n$N35?t 5!G=L> ;HMQ;~ Hs;HMQ;~ F1a: %9%? %$ %k 18 A‘:n | F1b: :w0z$HL\<! 20 A‘:n 1500 BG80 F2: %9%? %$ %k Dj5A 1 A‘:n 51 A‘:n F3: J8;zNs$rI= $K $9$k 80 A‘:n 300 A‘:n F4: 2~%Z!< %8 8 A‘:n 70 BG80 � I,MW $, $" $l $P %* %s %i %$ %s%X%k %W $r ;2>H $7 $F $b 9= $o$J$$ !% � <B9T $, :$Fq $H ;W $o $l $k:n6H $O 8e2s $7 $K $7 $F $b 9= $o$J$$ !% <B83 $O <!$N;0$D$N%U%’!< %:$G 9=@.$5 $l $F$$ $k!% %U %’!< %: 1 !J p1 !K !’ Ls 20 J,4V8D JL $K%?%9%/ $r<B9T $7 $F$b $i$$ !$ 5!G= <B9T MzNr $r <}=8$9$k !% %U %’!< %: 2 !J p2 !K !’ Ho 83 <T $K!$ ;n :n %7%9 %F%‘ $K$h $k C1 0l 5! G=!$ 5! G= <B 9T %Q %? !< %s $N 0lMw I= $r1\Mw $7 $F$b $i $& !% %?%9 %/ <B 9T $K Lr $K N)$A $=$& $J5! G= $NMxMQ CN<1$N3MF@$r;n$_$F$b $i $& !%1\Mw;~4V $N@)Ls $O FC $K @_ $1$J $$ !% %U %’!< %: 3 !J p3 !K !’ Ho83 <T $K %? %9%/<B 9T$r :F3+ $7 $F $b$i $$ !$$=$N =*N;$^$G :n 6H $rB3 $1$F$b $i $& !% $J$*!$ I,MW $G$" $l $P !$ 0l Mw I= $r0z $-B3 $-1\Mw $9 $k $3 $H $,$G $- $k !% 5.4 7k2L Ho83 <TA4 0w $,%? %9%/ $r=*N; $5 $;$k $3 $H $,$G$-$?!% ;n :n %7 %9 %F%‘ $N5! G= <B 9T MzNr<}=8 $K $h$k7W ;;5! $X$N Ii2Y $O Hs>o $K >.$5$/ !$Ho83<T $N%?%9%/=*N;$^ $G$N ;~4V$X$N1F6A $O$J$$ !% Ho83<T $4 $H$N%U %’ !< %: 1 $H%U %’ !< %: 3 $K $* $1 $k:n 6H;~ 4V!$ <B9T 5! G= ?t!$ 5! G= <B9T 2s?t$r I= 4 $K <($9!% $J$* !$5!G=<B 9TMz Nr $r Ho83<T !J %f !< %6 !K 4V $G 6& M- $9$k %U %’ !< %: 2 $N=jMW;~ 4V $OHo83<T Kh $K 0[ $J$k $, !$ $*$* $h $= 5 J, $+ $i 10 J, $G $" $C$? !%$^ $? !$ 4 $D$N%5 %V %? %9%/$N ?k9T $K Lr N)$D 5 $D$N 5! G= $K $D$$$F !$3FHo 14

I= 3: Ho83<T$N W ord ;HMQ7P83 Ho83<T :n@. %I %-%e %a %s %H ;HMQG/?t S1 <j;f!$0FFb>u 1 G/ S2 %l %] !< %H !$ 0FFb>u 2 G/ S3 %l %] !< %H !$ B4O@ 2 G/ S4 %l %] !< %H !$ O@J8 2 2 G/ S5 %l %] !< %H !$ 0FFb>u!$O@J8 1 3 G/ I= 4: Ho83<T$N:n6H;~4V !$<B9T5!G=?t!$5!G=<B9T2s?t :n6H;~4V !J J, !K <B9T5!G=?t 5!G=<B9T2s?t Ho83<T p1 p3 9g7W p1 p3 9g7W p1 p3 9g7W S1 23 76 99 18 20 27 74 106 180 S2 23 22 45 17 15 26 91 29 120 S3 23 58 81 19 22 34 69 128 197 S4 23 48 71 15 17 28 84 50 134 S5 23 13 36 16 5 21 76 18 94 83<T $, $I $N%U%’!<%:$G$=$N MxMQCN<1 $r 3MF@ $7 !$%?%9%/?k9T $K MxMQ $7 $?$+$r ?^ 6 $K <($9 !% ?^ 6 $K $*$$ $F !$ ""0u $O MxMQCN<1 $N3MF@ $r !$ "$0u $O 5!G=$N<B9T $r !$ $= $l$> $l I=$9 !% "$0u$N$_$N 5!G= $O !$Ho83<T $K$H $C $F$=$N MxMQCN <1 $, 4{ CN $G$" $C $?$3$H$r I=$9 !% $^ $? !$""0u$b"$0u$b$J$$5!G= $O !$MxMQCN<1$N3MF@$b%? %9%/?k 9T$N$?$a$N<B9T$b $J$5 $l$J$+ $C$? $3$H$r I=$9 !% %5 %V %?%9%/?k 9T $KLrN)$D5!G= $O$N$Y 25 !J 5 !_ 5 !K 8D $G !$ $=$N $& $A!$ Ho83<T $K$H $C $F MxMQCN<1 $, 4{CN $G$" $C$?5!G= $O$N$Y 9 8D !$<B83Cf $K MxMQCN<1 $, 3MF@ $5 $l$J$+ $C $? 5!G= $O$N$Y 6 8D $G$" $C $? !%<B83Cf $K MxMQCN<1 $, 3MF@$5 $l $? 5!G= $O$N$Y 12 8D $G !$ $= $N $& $A!$ B> $NHo83 <T $N5!G= <B9T Mz Nr $r;2>H $9 $k $3$H $GMxMQ CN<1 $, 3MF@ $5 $l$? 5!G= $O$N$Y 11 8D!$ %* %s %i %$ %s%X%k %W $G MxMQCN <1 $, 3MF@ $5 $l $? 5!G= $O 1 8D$N$_ $G$" $C$?!% $J$* !$;n:n %7 %9 %F%‘$rMQ$$$FB>$NHo83<T$N5!G= <B9TMzNr $r ;2>H$9$k $3$H $G MxMQCN<1 $, 3MF@$5 $l $? 5!G=$N $&$A $N 2 $D $O !$ %5 %V %? %9%/?k9T $K LrN)$D $H M=$aA[Dj $7 $? 5!G= $H$O JL$N5!G= $G$" $C$?!% 15

?^ 6: 3FHo83<T $N MxMQCN<1 $N 3MF@;~4| I= 4 $H ?^ 6 $N>pJs!$99 $K !$<B838e $K Ho83<T $K BP $7 $F 9T$C $?%" %s %1 !< %H $H %$ %s %? %S %e!<$N 7k2L $K 4p $E $$$F !$8D !9 $N Ho83<T $NFCD’$r4JC1 $K $^$H$a$k$H<!$N $h $& $K$J $k!% Ho83<T S1 !’ 5 $D$N5!G= F1a !A F4 $$ $: $l$N B8:_ $bCN $i$J $+ $C $? !% $7 $+ $7 !$ B> $NHo83<T $N<B9T $7 $? C10l5!G=!$ 5Z $S !$ 5! G=<B 9T %Q%? !< %s$r ;2>H$9 $k $3 $H $G !$ F3, F4 $N MxMQCN<1 $r 3MF@ $7 !$ %U%’!< %: 3 $K $*$$$F%5 %V %? %9%/ T3, T4 ?k9T$N $?$a$K <B 9T $7 $F $$ $k !%5!G= F1b $N B8 :_ $K$O 5$ $E $$ $? $, !$5!G= F1a $, $= $N A0 Ds5!G= $G$"$k $3$H $K 5$ $E$+$J $+$C $?$? $a !$ 5!G= F1b $r <B9T $9$k $3 $H $O$G$-$J $+ $C$? !%5!G= F3 !$ F4 $N B8:_ $K$O 5$ $E$+$J$+ $C $? !%%U%’!< %: 3 $N :n6H;~4V $O 16

76 J, $G$" $j 5 L>Cf:G$bBg$-$$!% Ho83<T S2 !’ #3$D$N5!G= F1a, F1b !$ F4 $N B8:_ $r CN$C $F$$$? !%$^$? !$ F1a $, F1b $N A0Ds5!G= $G$" $k $3$H$r CN$C $F$$$? !%5!G= F2 $K $D$$$F$O$=$N B8:_ $O A[A| $7 $F$$$? $, !$ B> $NHo83<T $N5!G= <B9T %Q%? !< %s$r ;2>H $9$k $3 $H $G !$ 5!G= F2 $, F1a $N AH9g$;5!G= $G$" $k$3$H$r CN$j !$ %5 %V %? %9%/ T2 $N$?$a$K ;HMQ $7 $F$$ $k !%5!G= F3 $K $D$$$F$O !$%U%’!<%: 1 $K $*$$$F%* %s %i %$ %s %X%k %W $r ;2 >H$9$k $3$H$G !$ $= $NMxMQCN<1 $r3MF@ $7 !$ %5 %V %? %9%/ T3 ?k9T $N$?$a $K <B9T $7 $F$$ $k!% 5 $D$N5!G= F1a !A F4 $r A4$FMxMQ $7 $F %5 %V %? %9%/ $r <B;\ $7 $? Ho83<T $N0l?M $G !$ 7k2L $H $7 $F !$ %U%’!< %: 3 $N :n6H;~4V $O 22 J,$H 5 L>Cf 2 HVL\ $K >.$5$$!% Ho 83 <T S3 !’ Ho 83 <T S1 $H F1 MM$K F1a !A F4 $$$:$l $N 5! G=$N B8 :_ $b CN$i $J$+ $C$? !%C10l5! G=0l Mw $K $h $j!$ %U%’!<%: 2 $K $*$$$F F1b $N B8 :_ $K 5$ $E $- !$ %U%’ !<%: 3 $K $*$$$F 5!G= <B9T%Q %? !< %s $N 0lMw$+$i F1a $, F1b $N A0Ds 5!G=$G $" $k$3$H $r CN$j!$ %5 %V %? %9 %/ T1 $N $? $a$K ;H MQ $7 $F $$ $k !%5!G= F2, F4 $N B8 :_ $K$O 5$ $E$+$J$+ $C$? !%$^ $? !$M= $a A[Dj $7 $? 4 $D$N 5!G= F1a !A F4 $H$O JL$N !V 2U>r=q $- $HCJMn HV9f !W 5! G= $NB8:_ $r !$ %U %’ !< %: 2 $K $*$$ $FC10l5! G=0l Mw $+ $i CN$C$?!% Ho83<T S4 !’ F1a $H F1b $N 5!G=$NB8:_ !$ F1a $, F1b $N A0Ds 5!G= $G$" $k $3 $H $r CN$C $F $*$j !$ %U%’!< %: 1 $G %5 %V %? %9 %/ T1 $r ?k9T$9 $k$?$a$K <B 9T $7 $F $$ $k!% %U%’ !< %: 2 $K $*$$ $F !$ C10l 5!G= $N0lMw $+ $i 5!G= F3 !$ F4 $NB8:_ $K 5$ $E$- !$ %U%’ !< %: 3 $K $*$$$F%5 %V %? %9%/ T3, T4 $N$?$a$K <B9T $7 $F $$ $k!% Ho83<T S5 !’ 5!G= F3 0J30 $N5!G= $NB8:_!$ F1a $, F1b $NA0Ds5!G= $G$"$k $3 $H !$5Z $S !$ F1a $, F2 $N AH 9g$; 5!G= $G $" $k$3$H$r CN$C$F$$$? !% %U%’!<%: 2 $K $*$$$F C1 0l5! G=$N 0lMw $+$i 5! G= F3 $N B8:_$r CN$j!$ %U%’!<%: 3 $K $*$$$F %5 %V %? %9%/ T3 $N$? $a$K <B 9T $7 $F $$ $k !% 5 $D$N 5!G= F1a !A F4 $r A4 $F Mx MQ $7 $F %5 %V %? %9%/ $r <B;\ $7 $? Ho83<T $N 0l?M $G !$7k2L $H $7 $F !$ %U%’!<%: 3 $N :n6H;~4V $O 13 J,$H 5 L>Cf:G$b>.$5$/ !$ Ho83<T S1 $N Ls 5 J, $N 1 $K $J $C$F$$$k !% 6 9M;! 5. $G =R $Y $?I>2A <B 83 $O !$ Ho 83<T ?t $b>/ $J$/ !$ $= $N7k2L $r0lHL2= $9$k $3 $H $O E,Ev $G$J $$$+$b $7$l $J $$ !% $7 $+ $7 !$F@ $i $l $? 7k2L$N$$ $/$D $+$O !$ %=%U %H %&%’ %" MxMQCN<1$N6&M-!$5Z $S !$6&M- $K $h$k :n6H8zN( $N8~>e $K Ds0FJ}<0 $, LrN)$D2D 17

G=@-$N$"$k $3$H$r <(:6 $7 $F$$ $k $H 9M $( $k!%Nc $( $P !$<! $NE@ $G$" $k!% � C10l5!G=$N0lMw $O =i?4<T !J Ho83<T S1 !K $r4^$a !$$9 $Y$F$N Ho83<T $K B8:_ $K 5$ $E$$ $F$$ $J$$5! G= $NB8 :_ $K5$ $E $/ $3 $H $r;Y1g $7 $? !% $^ $?!$ C1 0l5! G= $N 0lMw $r 1\Mw$9$k;~4V $O 10 J,DxEY $G$"$j!$ Hf3S E*C; $$;~4V $G$=$N8e$N :n6H8z N( $r9b$/ $9 $k $3 $H $,$G$- $?!% C1 0l 5! G= $N0lMw $O !$ >. $5 $$ %3%9 %H$G =i?4<T $+$i =ON}<T$^ $G$N :n6H8zN($N8~>e $K 4sM?$9$k2DG=@- $, $" $k !% � A0 Ds5! G=$d AH 9g$; 5!G=$r CN $i $J $$$3 $H$K $h $j <B 9T$G $-$J$+ $C$? 5! G= $, $"$C $? 4 ?M $NHo83 <T $N $& $A!$ 2 ?M $NHo83<T $, 5!G=<B 9T %Q%? !< %s$N 0lMw $K $h$j !$ 4{ CN $N5!G= $NA0Ds 5! G=!$ AH 9g $o $;5!G= $NB8:_ $K 5$ $E$- !$ 4{ CN $N5! G= $r<B9T $9 $k $3 $H $,$G$- $?!% 5! G= <B9T %Q %?!< %s$K$h$j !$ B8 :_ $K $O5$ $E$$ $F$$$k $, !$ A0 Ds 5!G= $rCN $i $J$$ $? $a<B9T $G$- $J $$5!G= $d!$ AH 9g $o $;$k $3 $H$G :n 6H8z N($r$h $j 9b$a $k$3$H$, $G $- $k 5!G=$r CN$k$3$H$, $G $- $k 2D G= @- $, $" $k !% � Ds0F J}<0$N M-8z@-$r$h $j L@3N $K I> 2A$9$k$?$a$K !$ !J Ho83 <T $K$O CN $i $5 $l $F$$ $J $+$C $? $, !K %?%9 %/ $K$O 4 $D$N%5 %V %?%9%/ $H$= $l$i$r4JC1 $K9T$& $? $a$N 5 $D$N5!G= $, M= $a@_Dj !J A[Dj !K $5 $l$F$$ $?!% $7 $+ $7 !$ $= $l$i 5 $D$N 5! G= 0J30$N 5! G= $K $D $$$F $b !$ $=$N Mx MQ CN<1$r 3M F@ $7 $? Ho83 <T $, 1 L>$$ $? !% $3$N $3 $H $O !$ %?%9 %/ Cf $K M= $a@_ Dj $5 $l$F$$ $?5!G= $N $_ $, !$ Ds 0FJ} <0 $K $h $k MxMQ CN <1$N 3M F@ $K FC $K E, $7 $F $$ $?$o$1 $G $O $J $$$3 $H $r <( $7 $F $$ $k!% $^ $?!$ Ds 0F J}<0 $r<B:] $K MxMQ $9 $k>l 9g $KEv $F $O$a $F$_$k $H!$ %f!< %6 $K Mx MQ CN<1$r 3MF@$5 $; $k 5! G=$r M=$a L@ $i$+ $K $7 %? %9%/$r @_ Dj$9 $k !$ $H $$ $& I, MW $, I, $: $7 $b $J$$ $3 $H $K$J$k!% Ds0F J} <0 $O !$ E, MQHO 0O $, 9-$/ !$ <B ;\%3 %9 %H $b Hf3SE*>.$5$$2DG=@- $, $" $k !% � 5!G= <B9T Mz Nr $K$O !$ <B 9T $5 $l$? %a %K %e!<9‘ L\ L> $@ $1$G$J$/ !$ %a %K %e !<3, AXFb $G$N0LCV $, J, $+$k$h$& !$ %k!< %H %a %K %e !< $+ $i <B9T $5 $l$? %a %K %e !<9‘ L\L> $^ $G$NA* Br 7PO) $, IU2C $5 $l$F$$$k!% $3 $& $7 $? >pJs $O!$ %f!< %6 $, %* %s %i %$ %s%X %k %W Ey $G5!G= $N>\ :Y @b L@ $r8!:w $9 $k :] $NHs >o $KE,@Z $J %-!< %o !< %I $H$J$k!% $b$A $m $s !$ %f!< %6 $,$=$N5!G= $r;nMQ $7 $h $& $H;W $( $P !$ <( $5 $l $? A*Br 7P O) $K=> $C $F<B:] $K %a %K %e!< 9‘ L\ $rA*Br $9 $k $@ $1$G$h $$!% %* %s%i %$ %s %X%k%W Ey$N 4{ B8$N%f !< %6 ;Y 1g 5!9=$H Ds0F J} <0$r $&$^ $/O" 7H$5$; $k $3$H$G !$MxMQCN<1 $N3MF@%3 %9 %H $r BgI} $K >.$5 $/ $G$- $k2DG=@- $, $" $k !% 18

7 4XO"8&5f %=%U %H %& %’ %" $rMxMQ $7 $?:n6H8z N( $N8~>e $rL\E* $H $7 $F !$ %f!< %6 $NA‘ :n Mz Nr $r MxMQ $7 $? E,1~!?M=B,7? %$ %s %?%U%’!< %9 $r ;}$DB?$/ $N %7 %9 %F%‘ $, Ds0F$5 $l $F $$ $k [8][15][16] !% $7 $+$7 !$ $3 $l$i $N%7 %9%F %‘$O %f !< %6 <+ ?H$N A‘ :n Mz Nr$r Mx MQ $9$k$?$a !$ %f!<%6 $, B8:_ $K 5$ $E $$$F$$$J$$ 5!G= $r Ds<(!$M=B,$9$k $3$H $O$G$- $J $$ !% 5!G= $NB8:_ $d;H $$J} !J 5!G= $NMx MQCN <1 !K $r3MF@ $9 $k %3%9 %H$r >.$5$/ $9 $k $? $a$N ;Y1g$N 0l$D $K CNE*%X%k %W %7 %9%F%‘ [5] [7][17] $, $" $k !%CNE*%X %k %W %7 %9 %F %‘ $G$O%=%U %H %&%’%" 3+H/<T $, %f!<%6%b %G %k$r$"$i$+ $8 $a 9=C[ $7 $F $*$- !$ $= $l $K 4p $E$- !$ %f!<%6 $, 5$ $E $$$F$J$$$H ?dB,$5 $l $k MxMQCN<1 $rE,@Z$J%? %$ %_ %s %0 $G Ds<($9$k$3$H $K $h$j!$ %f!<%6$NMxMQCN<13M F@ %3 %9 %H $r >.$5$/ $7 $F$$ $k !% $? $@ $7 !$ %=%U %H %&%’%"$K 0MB8$9$k %f!<%6%b %G%k $N 9=C[ $, I,MW$H$J$k$?$a !$KDBg $J 5!G= $r Ds6!$9$k%=%U %H %&%’%" $K $*$$$F 8z2LE* $J%f!<%6%b %G%k $r 9=C[$9$k$3 $H$O MF0W $G$O$J $$ !%Ds0FJ}<0 $G$O !$%f!<%6%b %G%k $r 9=C[$9$k$3$H$J $/ !$ %f!< %64V $G 5!G=$NMxMQ CN<1 $r 8r49$9$k $3$H$r ;Y1g$9$k$3$H $K $h$j !$:n6H8zN( $r 8~ >e$9$k $3$H $, 2DG= $G$" $k!% %=%U %H %& %’ %" $NMxMQ CN <1 $rBP>] $H $7 $?$b$N $G $O$J$$ $, !$ 8D ?M $N0EL[ CN $rM- 7A2= $7 !$ %0 %k !< %W $G 6&M-$9$k%7 %9 %F %‘ $H $7 $F$O Advice/Help on Demand $, CN $i $l $F $$ $k [13] !%6HL3 %N%&%O%& $r J8 =q2= $7%0 %k !< %W Fb $G$N ;2 >H $r 2DG= $K $7 $F$$ $k!% C" $7 !$ 6H L3 %N %&%O %& $,<+A3 8l $G5- =R $5 $l$F$$ $k $? $a!$ K\ Ds 0F J} <0 $N $h $& $K !$ %f!<%6 $NK\Mh $N:n6H $r K8 $2 $:$K !$ <} =8!$ J, @O $9$k $3$H $OMF0W $G$O$J$$!% K\Ds0F <j K! $HF1MM $K !$ %=%U %H %&%’ %" %f!<%6 $N9TF0 $d%= %U %H %& %’ %" $rMxMQ $7 $? 6HL3FbMF $r 5-=R$9$k<jCJ $H $7 $F !$ %=%U %H %&%’%"$N <B9T !J A‘:n !K MzNr $rMQ$$ $k8&5f $O ?tB?$/Js 9p $5 $l $F$$$k [2][4] !% Nc $( $P !$ ?9 $i$O !$ X-windo w $K $* $1 $k %^%& %9A‘:n $dBG80 $J $I $N >\:Y $J A‘:nMzNr $r <}=8!$J,@O$9$k%D!< %k$r Ds0F $7 $F $$ $k [10] !%H‘ $i $N%7 %9 %F%‘$r MQ$$ $l $P !$A‘:nMzNr $K 4p $E$$$F !$ %f!< %6A‘:n$N :F8= !$@55,I=8= $K ;w$?7A<0 $G$N A‘:nMzNr$NJ,@O $, 2DG= $G$"$k !%$^ $? !$0BItED $i$O !$8D?M>p Js4IM} %7 %9 %F%‘ !J PIM !K $NA‘:nMzNr$r<}=8 $7 !$4k6H $K $* $1 $k6H L3CN<1 $r BN7O2=$9$k %7 %9 %F%‘ $r Ds0F $7 $F$$ $k [1] !% %=%U %H %&%’ %" $N<B9T !J A‘:n !K MzNr $r%M %C %H %o!<%/ 7PM3 $G<}=8 $9$k %7 %9 %F%‘ $O $$$/ $D $+ Ds0F $5 $l$F$$$k!% Hilb ert $i$O !$ %=%U %H %& %’ %"@_7W <T $N0U?^ $9$k A‘ 19

:n7ONs $H 0[ $J $kA‘:n $r%f!<%6 $, 9T $& $H !$$= $N >\:Y $rEE;R %a%$ %k$G @_7W<T $K DL CN$9$k %7 %9 %F%‘ $r3+H/ $7 $F$$ $k [6] !% H‘ $i$N %7 %9 %F%‘ $rMQ$$ $l $P !$ %=%U %H %&%’ %" A‘:n $K BP$9$k@_7W <T $H%f !<%6$N G’<1$N $: $l $r CN$k $3$H $, =P Mh!$ %=%U %H %&%’ %" @_7W $K LrN) $F $k $3$H $,$G $- $k!%C" $7 !$ %f!<%6$NA‘:n$HHf3S$9$k$?$a$NA‘:n 7ONs $r @_7W<T $, M=$a %7 %9%F%‘ $K EPO? $7 $F $* $/I,MW $,$" $k !%K\Ds0FJ}<0 $N$h $& $K !$<B:] $N5!G=<B 9TMzNr$NCf $+$i MxMQCN<1 $r Cj=P$9$k$3$H $O$G $-$:!$ %f!<%6 4V $G$N MxMQCN<1$N6&M- $r ;Y1g$9$k5!G=$bM- $7 $F$$$J$$ !% 8 $*$o $j$K %=%U %H%&%’ %" $, Ds6! $9$k 5! G= $NMxMQ CN <1 3M F@ %3%9 %H$r >. $5$/ $9$k $3 $H $rL\ E* $H $7 $F !$5!G=<B9TMzNr $NDs<(J}<0 $r Ds0F $7 !$Ds0FJ}<0 $K 4p $E $/;n:n %7 %9 %F %‘ $H I>2A<B83$N7k2L $K$D$$$F =R$Y $? !%Ds0FJ}<0 $G $O !$ %f!<%6 $, $=$N B8:_ $K 5$ $E $$$F$$$J$$ 5!G=!$5Z $S !$ $"$k 5!G= $H AH9g $;$F<B9T$9$k5!G=$d$"$k5!G=$NA0 Ds $H$J $k5!G=$NH/8+ $K E, $7 $? 7A<0 $G%f!<%6 $K Ds<($9$k!%I>2A<B83 $G$O !$Ho83 <T 5 L>A40w $, :#$^ $G CN $i$J $+ $C$?5!G=$r 1 $D 0J>eH/8+$9$k $3 $H $,$G $- !$ $=$N $& $A 2 L> $,$" $k5!G= $NA0Ds 5!G= $dAH9g $o$;5!G= $rH/8+$9 $k $3$H $, 3NG’ $5 $l $? !% K\9F $G =R $Y$?I> 2A <B 83 $G $O !$ Ho 83 <T A4 0w $, F10l $N %?%9%/ $r<B;\ $9$k :] $NCN <13MF@$NMM;R $r D4$Y$?$b$N $G$" $k!%8=<B $K Ds0FJ}<0 $r;HMQ$9$k:] $K$O%f !<%6 $, I, $: $7 $b F10l$N%?%9%/ $r <B;\$9$k $H $O 8B $i$J $$ !%8=<B $N>u67 $K $* $1 $k<B83 E*I>2A $K$h$j Ds0FJ}<0$NE,MQHO0O $r 3NG’$9$k $3$H $, :#8e$N2]Bj $G$" $k!% ;29MJ88% [1] 0BIt ED >O : %f !< %6$N A‘:nMzNr $+$i 6HL3CN <1 $r Cj=P$9 $k8D?M >pJs4IM} %7 %9 %F%‘ !$>pJs=hM}3X2q 5;=QJs9p GW23-2, pp.7{12, 1997. [2] @VCS 1QIW !$3QED GnJ] : X-Window >e$N MxMQ<T9TF0J,@O %7 %9 %F%‘ , >pJs =hM}3X2qO@J8;o V ol. 33, No. 5, pp. 736-745, 1992. [3] J. M. Carroll and M. B. Rosson : P arado x of the Activ e User, Inter- facing Though t: Cognitive Asp ects of Human-computer in teraction, MIT Press, 1987. 20

[4] 3$O7L> 5# !$ 0KF# >< : X %" %W %j%1!< %7%g %s$K $* $1 $k2DFI@- $N$"$kA‘:nMz Nr $N<h F@ $K$D $$ $F , EE;R >p Js DL ?. 3X 2q 5;=Q Js 9p HC94-87, pp. 1-7, 1995. [5] M. Hec king: How to Use Plan Recognition to Impro v e the Abilities of the Intelligen t Help System SINIX Consultant, Pro c. of INTERA CT, pp. 657-662, 1987. [6] D. M. Hilb ert and D. F. Redmiles: An approac h to large-scale collec- tion of application usage data ov er the Internet, Pro c. of 20th In ter- national Conference on Soft w are Engineering, pp.136-145, 1998. [7] 0K F# >< !$3$O7 L> 5# !$7’K\ CiI’ : BPOC 7? 7W;; 5!Mx MQ ;Y1g $K $*$1 $k%f !< %6<ALd $NJ,N‘ $H;Y1g 2sEz @o N,!$ EE ;R >p Js DL?. 3X 2q O@ J8;o !$ v ol. J77-D-I I No.7 pp.1319{1328, 1994 [8] Masui. T. and Nak a y ama. K. : Rep eat and Predict | Tw o Keys to E�cien t T ext Editing, pro ceedings of the ACM Conference on Human F actors in Computing Systems, Addison-W esley , pp. 118-123, 1994. [9] >>K\ 7r0l !$ ?9 :j =$;J : " %U %# !< %k %I %F %9 %H$K$* $1$k %= %U %H %& %’ %"A‘ :n Mz Nr $N<} =8 $HJ,@O $N;Y 1g " !$ J? @. 11 G/EY 9b EY >p Js 2= ;Y 1g %= %U %H%& %’ %" %7!< %: 0i@.;v6HJs9p=q , !c http://tori.aist-nara.ac.jp/usageLog/ !d !$ 2000. [10] ?9 9’90!$ @>ED CNGn!$ :XF# L@5*!$ ETAR ?.<y : BgNL $N GUI A‘:nMz Nr $r J, @O $9$k $?$a $NAv:: !& :F@8 %D!< %k !$ >p Js=h M}3X 2q 8&5f Js 9p!$ HI-69-1 !$ pp. 1{8 !$ 1996. [11] ?9:j =$ ;J !$LgED 6G ?M !$>>K\ 7r0l !$0f>e 9nO/ !$D;5o 9( <! : 5!G= <B 9T MzNr $r MQ$$$?%=%U %H %&%’%" MxMQCN <1$N6&M- !$>pJs=hM}3X 2qO@J8;o !$ !J Ej 9FCf !K !% [12] Sh uuji Morisaki, Akito Monden, Ken-ichi Matsumoto, Katsuro Inoue, and Ko ji T orii: Tw o-lev el User Interface Evolution by Sharing Usage Logs, Pro ceedings of International W orkshop on Softw are Evolution, pp. 70{73, 1999. 21

[13] Cf ;3 9/ ;R !$ ?? Fi =S I’ !$ C] NS MN 0l : CN<1 >p Js 6& M- %7%9 %F%‘ (Advice/Help on Demand) $N 3+H/ $H <BA) : CN <1 %Y!< %9 $H %N %&%O%&%Y !< %9 $N 9=C[!$>pJs =hM}3X2qO@J8;o!$ v ol.39, No.5 !$ pp. 1186{1191 !$ 1998. [14] D. Reisb erg: Cognition !$ New Y ork, NY: W. W. Norton & Compan y , 1997. [15] Sears A. and Shneiderman B. : Split Men us: E�ectiv ely Using Selec- tion F requency to Organize Menus, A CM T ransaction on Computer- Human Interaction, V ol. 1, No. 1, pp. 27-51, 1994. [16] ?y1: =_!$ 8E 4X 5A9, : Nc<( %W %m %0 %i%_ %s %0$K$* $1$k%^%/ %mDj 5A $N4JN, 2=!$ F| K\ %= %U %H%& %’ %"2J 3X 2q %$ %s%?%i%/ %F%# %V%7 %9 %F %‘ $H%= %U %H%& %’ %" IV !$ 6aBe2J3X<R!$ pp. 101-110, 1996. [17] 9bED 8wCK !$@>Ln =gFs !$>.9b CN9( !$>.AR 5WOB : UNIX 9b 5!G= %7%’%k$N 9TJT =85! G= $K BP$9 $k E,1~ 7?%R%e!< %^ %s %$ %s %?%U %’!< %9$N9= C[$H$=$N I> 2A!$>pJs=hM}3X2q O@J8;o !$ v ol. 38, No. 10 !$ pp.1919{1927 !$ 1997. 22