J?@.#1#7G/EY <+A32J3X8&5f2J Gn;NA04|2]Dx 3XNO8!::LdBj !J ?t3X !& >pJs?tM}3X@l96 !K ?t3X J?@.#1#6G/#87n#1#8F| !J ?e !K #1#2;~#3#0J,!A#1#6;~#3#0J, !V Cm0U;v9‘ !W 1. LdBj$O A0 LdBj$,#1Bj !" A LdBj$,#5Bj !" B LdBj$,#1#2Bj$"$k !# A0 $O A40w$, 2rEz$9$k$3$H !# A LdBj A1, : : : , A5 $NCf$+$i G$0U$K#3BjA*$s$G 2rEz$9$k$3$H !# !J #4Bj0J>e2rEz$9$k$3$H$OG’$a$i$l$J$$ !# !K B LdBj B1, : : : , B12 $NCf$+$i G$0U$K#1BjA*$s$G 2rEz$9$k$3$H !# !J #2Bj0J>e2rEz$9$k$3$H$OG’$a$i$l$J$$ !# !K 2. 2rEzMQ;f$O#5Kg$"$k$N$G !" $=$N$9$Y$F$K 2JL\L> !$ <u83HV9f $r5-F~$N$3$H !# 3. 3F2rEzMQ;f$N@5J}7A6uMs$K !" 2rEz$7$h$&$H$9$k LdBjHV9f$rL@5- $7 !" #1Kg$K#1Bj$@$1 $r2rEz$9$k$3$H !# 2rEzITG=$N>l9g$b !" 2rEzMQ;f$r;}$A5" $C $F$O$J$i$J$$ !# 4. LdBj:};R$O;}$A5" $C $F$b$h$$ !#

A0 X $H Y $r#2$D$N=89g$H$9$k !# f $r X $+$i Y $X$N<LA|$H$9$k !" $9$J$o$A !" f !’ X � ! Y $H$9$k !# A , B $r$=$l$>$l X , Y $NItJ,=89g$H$9$k !# (1) f $,C1<M$G$"$k$3$H$HA4<M$G$"$k$3$H$rDj5A$;$h !# (2) f $K$h$k A $NA| f ( A ) $H f $K$h$k B $N5UA| f � 1 ( B ) $r=89g$N5-9f$rMQ$$$F5-=R$;$h !# (3) #2$D$N=89g A $H f � 1 ( f ( A )) $NJq4^4X78$r5-=R$7 !" $=$l$r>ZL@$;$h !# 1

A1 9TNs A = 0 @ 1 � 1 1 � 1 � 1 1 1 � 1 1 � 1 � 1 1 � 1 1 � 1 1 1 A $NDj$a$k R 4 $N@~7A JQ49 f $r , x = 0 @ x y z w 1 A $KBP$7 $F f ( x ) = A x $H$7$FDj$a$k !# n $r Im f n = Im f n +1 $H$J$k$h$&$J:G>.$N<+A3?t$H$9$k !# (1) f $N3K Ker f $r5a$a$h !# (2) f $N8GM-CM$*$h$S8GM-6u4V$r5a$a$h !# (3) n $r5a$a$h !# (4) f n $N8GM-CM$*$h$S8GM-6u4V$r5a$a$h !# (5) R 4 = Ker f n � Im f n $G$"$k$3$H$r>ZL@$;$h !# $?$@$7 , @~7AJQ49 g $KBP$7 , Ker g , Im g $O$=$l$>$l g $N3K6u4V , A|6u4V$rI=$9 !# 2

A2 (1) x > 0 ; y > 0 $H$9$k$H$- j e � x � e � y j � j x � y j $,@.$jN)$D$3$H$r<($; !# (2) 9-5A@QJ, Z 1 1 e � x x dx $,<}B+$9$k$3$H$r<($; !# (3) f ( x ) $r [0 ; 1 ) >e$N<B?tCMO"B34X?t$H$9$k !# (i) 0 < � < � $H$9$k$H$- Z � � f ( x ) x dx = f ( ) Z � � dx x $J$k $, � < < � $NHO0O$KB8:_$9$k$3$H$r<($; !# (ii) 0 < � < T ; 0 < a < b $H$9$k$H$- Z T � f ( ax ) � f ( bx ) x dx = f ( � ) Z b� a� dx x � Z bT aT f ( x ) x dx $rK~$?$9 � $, a� < � < b� $NHO0O$KB8:_$9$k$3$H$r<($; !# (4) 0 < a < b $H$9$k$H$- Z 1 0 e � ax � e � bx x dx = lim � ! 0 ;T !1 Z T � e � ax � e � bx x dx = log b a $G$"$k$3$H$r<($; !# 3

A3 (1) 0LAj6u 4V X $NIt J, =89g A $,%3%s %Q %/%H $G $" $k $3$H $N Dj 5A !J 3+Ho J$$r MQ $$ $k$b $N !K $r =R$Y$h !# (2) f $r0LAj 6u 4V X $+$i0L Aj 6u 4V Y $X$N O"B3 <L A| $H$9 $k !# $3 $N $H $- !" <!$N #2 $D $N L?Bj $= $l$>$l$K$D$$$F !" $=$l$,@5$7$1$l$P>ZL@$7 !" 8m$j$J$i$PH?Nc$r$"$2$h !# (i) A $r X $N %3 %s%Q %/ %H$J It J, =89g $H $9$k !# $3$N$H $- !" f $K $h $k A $NA| f ( A ) $O Y $N%3%s%Q%/%HItJ,=89g$G$"$k !# (ii) B $r Y $N%3%s %Q %/%H $JIt J,=8 9g$H $9$k !# $3$N $H$- !" f $K$h$k B $N5UA| f � 1 ( B ) $O X $N%3%s%Q%/%HItJ,=89g$G$"$k !# (3) %O%&%9%I%k%U6u4V X $N%3%s%Q%/%HItJ,=89g A $OJD=89g$G$"$k$3$H$r>ZL@$;$h !# (4) 2 E@$+$i$J$k=8 9g X = f p; q g $KE,Ev$K0LAj$rF3F~$7$F !" X $,<!$N@-<A$r$_$?$9It J, =89g A $r$b$D$h$&$K$;$h : A $O%3%s%Q%/%H$G$"$k$,JD=89g$G$O$J$$ !# A4 3FLL $K 1 $+$i 4 $^$G $N HV 9f $r IU $1 $F $" $k @V $H @D $N @5 ;M LL BN $r Ej $2 $k !# 3N N( JQ ?t X , Y $r<!$N$h$&$K$9$k !# X : @V$N@5;MLLBN$N2<$r8~$$$?LL$K=q$+$l$??t;z Y : 2 $D$N@5;MLLBN$N2<$r8~$$$?LL$K=q$+$l$??t;z$N$&$ABg$-$/$J$$J}$N?t;z (1) ( X ; Y ) $NN%;6L)EY4X?t f X ;Y ( � ; � ) $r5a$a$h !# (2) X = 3 $,M?$($i$l$?$H$-$N Y $N>r7o$D$-4|BTCM E [ Y j X = 3] $r5a$a$h !# (3) ( X ; Y ) $N6&J,;6 Co v[ X ; Y ] $r5a$a !$ ( X ; Y ) $,FHN)$G$J$$$3$H$r<($; !# 4

A5 <!$N P ascal $K$h$k%W%m%0%i%‘$r9M$($k !# program test(input, output); v ar x, y , z: in teger; b egin readln(x, y); z := 1; while y > 0 do if y mo d 2 = 0 then b egin x := x � x; y := y div 2; end else b egin z := z � x; y := y � 1; end ; writeln(z); end . (1) F~ NO$H $7$F 2 $H 5 $r M?$( $?$H $- !" while J8$N >r7o H=Dj $N3F ;~E@ $GJQ ?t x, y , z $,$I $N $h$&$JCM$r<h$k$+$rI=$N7A$G5-$7 !" $5$i$K=PNO$5$l$k?t$r5-$; !# (2) F~NO $H $7 $F <+ A3 ?t n $H m $r M? $( $? $H $- !" =P NO $5 $l $k ?t $r n $H m $r ;H $C $F I= $o $; !# ( M} M3$b=R$Y$k$3$H !# ) 5

B1 G $rM-8B72$H$9$k !# a 2 G $KBP$7 !$ h a i = f a i j i 2 Z g ; a G = f g � 1 ag j g 2 G g ; N G ( a ) = f g 2 G j g h a i = h a i g g ; C G ( a ) = f g 2 G j g a = ag g ; $HDj5A$9$k !# (1) C G ( a ) $O N G ( a ) $N@55,ItJ,72$G$"$k$3$H$r>ZL@$;$h !# (2) =89g a G $N85$N8D?t$O !$ ;X?t [ G : C G ( a )] $KEy$7$$$3$H$r>ZL@$;$h !# G $r n <!BP>N72$H$7 !$ a = (1 2 � � � n ) $O a (1) = 2 ; a (2) = 3 ; : : : ; a ( n � 1) = n; a ( n ) = 1 $GDj5A$5$l$k G $N85$H$9$k !# (3) C G ( a ) $N0L?t$r5a$a$h !# (4) p $,4qAG?t$G n = 2 p $N$H$- N G ( a ) $N0L?t$r5a$a$h !# B2 k $rBN , A = k [ X ; Y ; Z ] = ( X � Y 2 � Z 3 ) $H$9$k !# (1) ( Y ; Z ) $, A $N6KBg%$%G%"%k$G$"$k$3$H$r<($; !# (2) ( X ) $, A $NAG%$%G%"%k$G$"$k$3$H$r<($; !# (3) ( X � Y 2 ) $O A $NAG%$%G%"%k$G$O$J$$$3$H$r<($; !# 6

B3 ( n + 1) <!85%f!<%/%j %C %I6u4V R n +1 $NItJ,=89g S n $r<!$N$h$&$KDj5A$9$k !# S n = f ( x 1 ; � � � ; x n +1 ) 2 R n +1 j x 1 2 + � � � + x n +1 2 = 1 g (1) S n $O n <!852DHyJ,B?MMBN$H$J$k$3$H$r<($; !# (2) S n $N G$ 0U $N E@ p $K BP $7 $F !" R n +1 $N E@ $H $7 $F $N p $N Bh i :B I8 ( i = 1 ; � � � ; n + 1) $r !! f i ( p ) $GI=$9$H$- !" 3F f i $O S n $+$i R $X$N2DHyJ,<LA|$G$"$k$3$H$r<($; !# !!!!!!!! B4 R $O?tD> @~$H $7 !" S 1 $O1_<~ f ( x; y ) 2 R 2 j x 2 + y 2 = 1 g $H$9$k !# f $r S 1 $+$i S 1 $X$NO"B3<LA|$H$9$k !# (1) R $+$i R $X$NO"B3<LA|$O$9$Y$FDjCM<LA|$K%[%b%H%T %C %/$G$"$k$3$H$r>ZL@$;$h !# (2) f $,A4<M$G$J$$$H$- !" f $ODjCM<LA|$K%[%b%H%T %C %/$G$"$k$3$H$r>ZL@$;$h !# (3) <!$NL?Bj$O@5$7$$$+ !# @5$7$1$l$P>ZL@$7 !" $^$A$,$C$F$$$l$PH?Nc$r$"$2$h !# !V f $,A4<M$J$i$P !" f $ODjCM<LA|$K%[%b%H%T %C %/$G$J$$ !# !W (4) R $+$i R $X$NO"B3<LA| g $, p � g = f � p $r$_$?$9 $H$- !" g $O f $N%j%U%H $G$"$k $H$$ $& !# $?$@$7 !" p : R ! S 1 $O p ( t ) = (cos t; sin t ) $K$h$jDj5A$5$l$k<LA|$G$"$k !# $5$F !" f $,A4<M$G$J$$$H$- !" f $N%j%U%H g $K$D$$$F !" g (0) = g (2 � ) $,@.$jN)$D$3$H$r<($; !# B5 r > 0 $KBP$7 $F !" a $r j a j 6 = r $H$J $kJ# AG ?t !" f ( z ) $O1_ j z j � r $r4^ $‘ NN 0h$G @5 B’ $J 4X?t !" C $r@5$N8~$-$K$^$o$k1_<~ j z j = r $H$9$k$H$- !" Z C f ( z ) z j z � a j 2 dz $r5a$a$h !# 7

B6 (1) F1<!@~7AHyJ,J}Dx<0 dx 1 dt = 5 x 1 � 2 x 2 dx 2 dt = 4 x 1 � x 2 $N2r$r x ( t ) = � x 1 ( t ) x 2 ( t ) � , dy 1 dt = � 5 y 1 � 4 y 2 dy 2 dt = 2 y 1 + y 2 $N2r$r y ( t ) = � y 1 ( t ) y 2 ( t ) � $H$9$k !# $3$N;~ d dt f y ( t ) T x ( t ) g = 0 $r<($; !# $3$3$G y ( t ) T $O y ( t ) $rE>CV$7$?$b$N$r0UL#$9$k !# (2) 0lHL$K !" A $r N � N 9TNs !" x; y $r N 9‘Ns%Y%/%H%k$H$9$k !# F1<!@~7AHyJ,J}Dx<0 dx dt = Ax $N2r$r x ( t ), dy dt = � A T y $N2r$r y ( t ) $H$9$k !# $3$N;~ d dt f y ( t ) T x ( t ) g = 0 $r<($; !# 8

B7 [0 ; 1 ) >e$N <B?t CMO" B34X ?t f $G Z 1 0 j f ( t ) j 2 dt < + 1 $r K~$? $9$b $N$N A4BN $r X $HI=$7 k f k = s Z 1 0 j f ( t ) j 2 dt $H$+$/ . (1) f ; g 2 X $KBP$7$F<!$NITEy<0$,@.N)$9$k$3$H$r<($; . � � � Z 1 0 f ( t ) g ( t ) dt � � � � k f kk g k : (2) n 2 N , f 2 X $KBP$7$F lim n !1 Z 1 0 e � nt f ( t ) dt = 0 $,@.N)$9$k$3$H$r<($; . 0J2<$N (3),(4) $N$I$A$i$+$rA*$S2rEz$;$h . (3) a $r@5$N?t$H$7 , n $O a $h$jBg$-$$<+A3?t$H$9$k . O"B34X?t f n $r f n ( t ) = 8 > < > : a 0 � t < 1 a � 1 n D>@~ 1 a � 1 n � t < 1 a 0 1 a � t $H$*$/$H$- e � 2 =a � lim n !1 Z 1 0 e � 2 t f n ( t ) dt � 1 $G$"$k$3$H$r<($; . (4) X >e$N@~7A:nMQAG T $r ( T f )( t ) = e � t f ( t ) ; f 2 X ; t 2 [0 ; 1 ) $HDj5A$9$k$H$- sup fk T f k j f 2 X ; k f k � 1 g = 1 $G$"$k$3$H$r<($; . (3) $N7k2L$r>ZL@$;$:$KMQ$$$F$bNI$$ . 9

B8 (1) 6K :B I8 JQ 49 $K $h $j Z 1 �1 Z 1 �1 exp � � 1 2 ( x 2 + y 2 ) � dxdy $N CM $r 5a $a !$ I8 =‘ @5 5, J, I[ N(0,1) $N3NN(L)EY4X?t � ( x ) $, Z 1 �1 � ( x ) dx = 1 $rK~$?$9$3$H$r<($; !# (2) I8=‘ @5 5, J, I[ N(0,1) $K$7 $? $, $& 3N N( JQ ?t Z $KBP $9 $k @Q N( Jl 4X ?t m Z ( t ) = E [ e tZ ] $r5a $a$h !# (3) J? 6Q � , J, ;6 � 2 $N @5 5, J, I[ N( �; � 2 ) $K $7 $? $, $& 3N N( JQ ?t X $K BP $9 $k @Q N( Jl 4X ?t m X ( t ) $r5a$a$h !# (4) J?6Q 0, J,;6 � 2 $N@55,J,I[$+$i<h$i$l$?Bg$-$5 n $NL5:n0YI8K\ ( X 1 ; X 2 ; � � � � � � ; X n ) $N I8 K\ J? 6Q $r X $H$9 $k $H $-!$ Y = p n X $N@Q N( Jl 4X ?t $r 7W ;; $9 $k $3 $H $K $h $j !$ p n X $N3NN(J,I[$r5a$a$h !# B9 $"$k %5 %$ %3 %m $N !$ 1 $^$? $O 6 $NL\ $, =P $k 3N N( p $K 4X $7 $F !$ 5" L5 2> @b H 0 : p = 1 3 $r !$ BPN)2>@b H 1 : p > 1 3 $KBP$7 $F8!Dj$7$?$$ !# $=$N%5%$%3%m$r 6 2sEj $2$?$H$-$K 1 $^$?$O 6 $N L\$,=P$?2s?t X $r8!DjE}7WNL$H$7 !$ 8!Dj$N4~5Q0h$r X � 4 $H$9$k !# (1) $3$N8!Dj$NBh 1 <o$N8m$j$N3NN( � $r5a$a$h !# (2) p = 2 3 $N$H$-$NBh 2 <o$N8m$j$N3NN( � $N@53N$JCM$r5a$a$h !# (3) p = 2 3 $N$H$- $N Bh 2 <o$N8m $j $N3N N( � $NCM $r !$ @55, 6a ;w $K$h $C $F 5a$a $? $$ !# I8=‘ @5 5, J,I[ N(0,1) $K$7$?$, $&3NN(JQ ?t$r Z $H$9$k$H $- !$ � = P [ Z � c ] $rK~$?$9 c $NCM$r 5a$a$h !# (4) $3$N8!Dj$N8!=PNO4X?t L ( p ) $r5a$a !$ $=$N%0%i%U$N357A$rIA$1 !# 10

B10 =< B- 2D G= $J %V !< %k <0 $+ $i $J $k 8@ 8l $r SA T !$ 91 ?? $J %V !< %k <0 $+ $i $J $k 8@ 8l $r T A UT $H$9$k !% $^$? !$ 8@8l A; B $KBP$7$F !$ A $, B $KB?9‘<0 ;~4VB?BP0l (man y-one) 5"Ce $9$k$H$- !$ A 5 P m B $HI=5-$9$k !% (1) 8@8l A; B ; C $KBP$7$F !$ A 5 P m B $+$D B 5 P m C $J$i$P A 5 P m C $G$"$k$3$H$r<($; !% (2) 8@8l A; B $KBP $7$F!$ A 5 P m B $J$i $P A c 5 P m B c $G$"$k $3 $H$r <( $;!% $3 $3 $G !$ 8@ 8l X $KBP$7$F !$ X c $O X $NJd8@8l$rI=$9$H$9$k !% (3) SA T c 5 P m T A UT $G$"$k$3$H$r<($; !% (4) SA T $O B? 9‘ <0 ;~ 4V B? BP 0l 5" Ce $K 4X $7 $F NP 40 A4 $K $J $k $3 $H $, CN $i $l $F $$ $k!% $3 $N $3 $H $rMx MQ $7 $F !$ T A UT $,B? 9‘ <0 ;~ 4V B? BP0l 5" Ce $K 4X $7 $F co-NP 40A4$K $J $k $3 $H $r <( $;!% B11 f 0 p j p $OAG?t g $O@5B’8@8l$G$O$J$$$3$H$r>ZL@$;$h !# 11

B12 2<$N Sc heme $K$h$k%W%m%0%i%‘$r9M$($k !# (1) (ebool ’(not (or a (not b))) ’(b)) $N7k2L$r5-$; !# (2) (bool->if ’(not (or a (not b)))) $N7k2L$r5-$; !# (3) (ebool ’ e ’( v 1 : : : v n )) $N 7k 2L $H (eif (bool->if ’ e ) ’( v 1 : : : v n )) $N 7k 2L $, 0l CW$9 $k$h$&$J 4X?t eif $r:n @.$;$h !# $?$@$7 !" n � 0 $G !" e Cf $K%7%s %\%k if $O=P8= $7 $J$$$H$9$k !# (define (neg? e) (and (list? e) (= (length e) 2) (eq? (car e) ’not))) (define (disj? e) (and (list? e) (= (length e) 3) (eq? (car e) ’or))) (define (cond? e) (and (list? e) (= (length e) 4) (eq? (car e) ’if))) (define (ebool e r) (cond ((boolean? e) e) ((neg? e) (not (ebool (cadr e) r))) ((disj? e) (or (ebool (cadr e) r) (ebool (caddr e) r))) ((member e r) #t) (else #f))) (define (bool->if e) (cond ((neg? e) (list ’if (bool->if (cadr e)) #f #t)) ((disj? e) (list ’if (bool->if (cadr e)) #t (bool->if (caddr e)))) (else e))) 12