J?@.#1#3G/EY <+A32J3X8&5f2J Gn;NA04|2]Dx 3XNO8!::LdBj !J ?t3X !& >pJs?tM}3X@l96 !K ?t3X#B J?@.#1#2G/#87n#2#3F| !J ?e !K #1#4;~#0#0J,!A#1#7;~#0#0J, !V Cm0U;v9‘ !W 1. LdBj$O#1#6Bj$G$"$j !" $3$l$i$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$$ !# !K 2. 2rEzMQ;f$O #3Kg$" $k$N$G!" $= $N$9$Y$F $K 2JL\L>!$@l96L>$H<u83HV9f $r5-F~$N$3 $H!# 3. 3F2rEzMQ;f$K$O !"2rEz$7$h$&$H$9$k LdBjHV9f$rL@5- $7!" #1Kg$K#1Bj$@$1 $r2rEz$9$k$3$H !# 2rEzITG=$N>l9g$b !"2rEzMQ;f$r;}$A5" $C$F$O$J$i$J$$ !# 4. LdBj:};R$O;}$A5"$C$F$b$h$$ !#

B1 G $r72$H$9$k !# H $O G $NItJ,72$G !$ K $O G $N@55,ItJ,72$H$9$k !# (1) H K = f hk j h 2 H ; k 2 K g $O G $NItJ,72$G$"$k$3$H$r<($; !# (2) F17?DjM} H K =K � = H = ( H \ K ) $r>ZL@$;$h !# <!$K!$ G $N85 x; y $KBP$7 !$4X78 � $r x � y ( ) H x \ y K 6 = � $HDj5A$9$k !# (3) 4X78 � $OF1CM4X78$G$"$k$3$H$r<($; !# (4) x � y $G$"$k$?$a$NI,MW==J,>r7o$O xy � 1 2 H K $G$"$k$3$H$r<($; !# B2 A $O R >e 3 <!85 $NB?85 4D$H$9 $k !# $9$J$o$A A $O R $NI, $:$7$b 2D49$G $O$J$$ 3H Bg4D$G 8 p 2 R , 8 a 2 A $K$D $$$F pa = ap $, @.$j N)$A !" R >e$N %Y%/ %H%k 6u4V $H$7 $F$N <!85 $O 3 $G$"$k$H$9$k !# <!$NLd$$$KEz$($h !# (1) a 2 = 1 $+ $D a 6 = 1 $J $k a 2 A $KBP $7$F ( a + 1) x = 1 $r$_ $?$9 x 2 A $OB8 :_$7 $J$$ $3$H$r<($; !# (2) 1 ; a; b $, R >e $N %Y %/ %H %k 6u 4V $H $7 $F $N A $N 4p Dl $H $J $k MM $K a; b 2 A $r $H $j a 2 = p + q a + r b ( p; q ; r 2 R ) $HI=$o$9 !# r 6 = 0 $J$i$P A $O2D494D$H$J$k$3$H$r<($; !# (3) A $O<PBN$G$J$$$3$H$r<($; !# B3 <!$N3FLd$$$KEz$($h !# (1) F 4 $O 4 8D$N85 $+$i$J $kBN , F 8 $O 8 8D$N 85$+$i $J$kBN $H$9$k !# $3$N$H$- , BN $H$7$F $N Cf$X$NF17?<LA| f : F 4 ! F 8 $OB8:_$9$k$+ !# (2) F a , F b $O3F !9 a 8D , b 8D $N85$+$i$J $kM-8BBN$H$9 $k !# $b$7 , b = a e ( e $O<+A3 ?t ) $HI= $o$;$k$J$i$P , BN$H$7$F$NCf$X$NF17?<LA| f : F a ! F b $,B8:_$9$k$3$H$r>ZL@$;$h !# (3) F $O R $NItJ,BN$G , R $O F $NM-8B<!%,%m%"3HBg$G$"$k$H$9$k !# $3$N$H$- , F = R $G $"$k$3$H$r>ZL@$;$h !# 1

B4 C : [ 0 ; ‘ ] ! R 2 $r8L D9 $r =u JQ ?t $H $9 $k C 1 5i$N J? LL 6J @~ $H $9 $k!# C $NE@ C ( s ) $K $*$1$k6JN($r � ( s ) $GI=$9 !# $b$7 C $,JD$8$F$$$l$P !$ Z ‘ 0 � ( s ) ds $O 2 � $N@0?tG\$G$"$k$3$H$r>ZL@$;$h !# B5 S 2 = f ( x; y ; z ) 2 R 3 j x 2 + y 2 + z 2 = 1 g ; H = f ( x; y ; z ) 2 R 3 j z = � 1 g $H$*$/ !% (1) S 2 $O#2<!85HyJ,2DG=B?MMBN$H$J$k$3$H$r<($; !# (2) S 2 [ H $OB?MMBN$G$J$$$3$H$r<($; !# (3) R 3 � f (0 ; 0 ; 0) g >e$NF1CM4X78 � $r !$ ( x; y ; z ) � ( x 0 ; y 0 ; z 0 ) ( ) @5$N<B?t � $,B8:_$7$F x 0 = �x; y 0 = �y ; z 0 = �z $GDj$a$k$H$- !$>&0LAj6u4V ( R 3 � f (0 ; 0 ; 0) g ) = � $OB?MMBN$G$"$k$3$H$r<($; !# 2

B6 <!$N3FLd$$$KEz$($h !# (1) #2 $D$N S 1 $N %V!< %1 S 1 _ S 1 $rC1 BNJ, 3d !J ;0 3Q7A J, 3d !K $;$h !# !J $? $@$7 !$#2$D$N0L Aj 6u4V X $H Y $N%V !<%1 X _ Y $H$O !$ X $H Y $N D>OB !J disjoin t union !K $K$*$$$F !$ X $N#1E@$H Y $N#1E@$rF10l;k$7$F !J $/$C$D$1$F !K F@$i$l$k0LAj6u4V$N$3$H$G$"$k !# !K S 1 _ S 1 (2) S 1 _ S 1 $N%[%b%m%8!<72$r5a$a$h !# (3) #2$D7j$"$- %H!< %i%9 !J #2<!85%H!< %i%9 T 2 $+$i!$ 8_$$ $K8r$o $i$J $$#28D $N1_ HD$r<h $j 5n$C$??^7A !K $r X $H$9$k$H$- !$ X $O2?8D$N S 1 $N%V!<%1$K%[%b%H%T!<F1CM$+ !# #2$D7j$"$-%H!<%i%9 (4) X $N%[%b%m%8!<72$r5a$a$h !# B7 (1) <!$N@QJ,$r5a$a$h !# Z j z j =1 dz ( z � a )(1 � az ) ; (0 < a < 1) : (2) (1) $rMQ$$$F<!$N4X78<0$r<($; !# Z 2 � 0 d� 1 � 2 a cos � + a 2 = 2 � 1 � a 2 ; (0 < a < 1) : 3

B8 <B?t6u4V R >e$N%k%Y!<%0B,EY$r m $GI=$o$7 , f 2 L 1 ( R ) $H$9$k !# (1) f E n g $O2DB,=89gNs$G , m ( E n ) ! 0 $H$9$k !# $3$N$H$- lim n !1 Z E n f dm = 0 $G$"$k$3$H$r<($; !# (2) F ( t ) = Z t �1 f dm $O t $NO"B34X?t$G$"$k$3$H , $*$h$S lim t !�1 F ( t ) = 0 $G$"$k$3$H$r<($; !# B9 (1) HyJ,J}Dx<0 dx dt = � x + 1 $N 86 E@ !J t = 0 $N $H $- x = 0 !K $r DL $k 2r x ( t ) $O lim t !1 x ( t ) = 1 $r $_ $? $9 $3 $H $r <( $7 $J $5 $$!# (2) R = ( �1 ; 1 ), R n $O n <!85%f!<%/%j %C%I6u4V$H $9$k !# x 2 R n , f $O R n $+$i R n $X$N O"B34X?t$H$9$k !# HyJ,J}Dx<0 dx dt = f ( x ) $N R >eM- 3& $J 2r x ( t ) $G lim t !1 x ( t ) = a 2 R n $r$_$? $9 $b $N $, B8:_ $9 $k $H $- !" f ( a ) = 0 $G $"$k$3$H$r<($7$J$5$$ !# 4

B10 T $r%R%k%Y%k%H6u4V H >e$NM-3&@~7A:nMQAG$H$9$k !# $3$N$H$- lim n !1 k T n k 1 =n $,B8:_$7 , $3$NCM$O inf fk T n k 1 =n j n 2 N g $KEy$7$$$3$H$r<($; !# ( 0J2<$N<j=g$r;29M$K$7$F$bNI$$ !# (1) a n = log k T n k $H$7$F , a n + m � a n + a m $r<($9 !# (2) n > m $N$H$- n = mq + r (0 � r � m � 1) $KCmL\$7$F lim sup n !1 a n n = inf n a n n $r<($9 !# (3) (2) $+$i lim n !1 a n n = inf n a n n $r<($9 !# ) B11 ( ; F ; P ) $r3NN(6u4V$H$9$k !# G$0U$N=89g D ( � ) $KBP$7$F !" 30B,EY P o ( D ) = inf D � A; A 2F P ( A ) $rDj5A$9$k !# $3$N$H$-0J2<$r<($; !# (1) P o ( � ) = 0. (2) ( C1D4@- ) D 1 � D 2 ) P o ( D 1 ) � P o ( D 2 ). (3) ( Nt2CK!@- ) P o ( S 1 k =1 D k ) � P 1 k =1 P o ( D k ). (4) B = f B � j P o ( D ) � P o ( D \ B ) + P o ( D \ B c ) for an y D � g $H$*$/$H !" B $O 2CK!B2$G$"$k$3$H$r<($; !# 5

B12 (1) 3NN(JQ?t ( X ; Y ) $,FHN) = ) Co v( X ; Y ) = 0 $r<($; !# (2) (1) $N5U$,@.N)$7$J$$$h$&$JNc$r:n$l !# (3) 3NN(JQ?t ( X ; Y ) $NJ,I[$, #2<!85@55,J,I[$G$"$k$H$- !" 3NN(JQ?t ( X ; Y ) $,FHN) ( ) Co v( X ; Y ) = 0 $r<($; !# (4) 3NN(JQ?t ( X ; Y ) $NJ,I[$, #2<!85@55,J,I[$G$"$k$H$- !" 3NN(JQ?t aX + bY ( a; b 2 R ) $NJ,I[$r5a$a$h !# B13 3N N( %Y %/ %H %k X $O L$ CN $N Jl ?t � $K 0M B8 $9 $k 3N N( J, I[ P � $K => $& $H $9 $k !# T = T ( X ) $r � $N== J, E} 7W NL $H $7!$ S = S ( X ) $r g ( � ) $NIT JP ?d Dj NL $G V ar � ( S ) < 1 $J$k $b $N $H $9 $k!# $?$@$7!$ � $O<B?t !$ g $O<B?tCM2DB,4X?t !$ V ar � ( S ) $O P � $N$b$H$G$N S $NJ,;6$G$"$k !# (1) S � = E � ( S j T ) $H $7 $? $H $- !$ S � $O g ( � ) $N IT JP ?d Dj NL $H $J $k $3 $H $r <( $; !# $? $@ $7 !$ E � ( S j T ) $O T $,M?$($i$l$?$H$-$N S $N P � $N$b$H$G$N>r7oIU$-4|BTCM$G$"$k !# (2) $9$Y$F$N � $KBP$7$F !$ V ar � ( S � ) � V ar � ( S ) $,@.N)$7!$$5$i$K!$>e$NITEy<0$NEy9f@.N)>r7o$O P � ( S = S � ) = 1 $G$"$k$3$H$r<($; !# 6

B14 @55,I=8= ( a � j b ) ab $K 9g CW $9 $k J8 ;z Ns $r <u M} $9 $k M- 8B %* !< %H %^%H %s $r :n $l!# $? $@ $7 , Hs7h Dj @- %* !< %H %^ %H %s $r :n @.$7$?>l9g$K$O , $=$l$r5-$7$?>e , 7hDj@-%*!<%H%^%H%s$KJQ49$;$h !# B15 $^ $: , O@M}BN7O BCI $rDj 5A$9$k !# BN7O BCI $NO@ M}<0$OO@M}5-9f ’ ! ’ $HL?BjJQ ?t$+$i:n$i$l$?L?BjO@M}<0$G$"$k !# BN7O BCI $N8xM}7?$O<!$N 3 $D$G$"$k !# ( B ) ( � ! ) ! ( � ! � ) ! � ! ( C ) ( � ! � ! ) ! � ! � ! ( I ) � ! � $3$3$G , O@M}<0$NB-$j$J$$3g8L$O1&$+$iJd$&$b$N$H$9$k !# $9$J$o$A , � ! � ! $O � ! ( � ! ) $rI=$7$F$$$k !# BN7O BCI $N?dO@5,B’$O<!$N MP $?$@ 1 $D$G$"$k !# � ! � � � BN7O BCI $N>Z L@ ?^ $H $O 8x M} $? $A $r >e C< $H $9 $k LZ >u $N ?^ 7A $G $" $j , 2<C< $K $" $k O@ M} <0 $, $= $N>ZL@?^ $G>Z L@$5$l $?$3 $H$K $J$k !# >eC<$K $/$k O@M}<0 $H$7 $F8xM} 0J30 $N$b $N$rG’ $a$? $b$N $r ?d O@ ?^ $H $$ $& $3 $H $K $9 $k !# � $rBN 7O BCI $N?d O@ ?^ $H $9 $k !# � $N>e C< $K 8= $l $k 8x M} $G $J$$ O@M} <0$r A4$FJB $Y$? $b$N $, � $G , 2<C<$K$" $kO@ M}<0 $, $N$H$- , �(� ‘ ) $H=q$/ !# $3 $3$G , 8xM}$G$J $$O@ M}<0 � $, >eC<$K $A$g$&$I n 8D8=$l $k$J $i$P , � $K$O $A$g$&$I n 8D$N � $,8= $l$F$$$k !# � $NO@M}<0$NJB$YJ}$O$I$N$h$&$KJB$Y$F$b$h$$ !# �(� ‘ ) $H $J $k ?d O@ ?^ � $, B8 :_ $9 $k $H $- , � ‘ $H $+ $/ ( $3 $N ’ ‘ ’ $N 0U L# $O Ia DL $H 0[ $J$C$F$$ $k $N $G Cm 0U $; $h ) !# �(� ‘ ) $N $H $- ?d O@ ?^ � $, � ‘ $r <( $9 $H $$ $& !# $3$N $H $- , �; � ‘ � $r<($9?dO@?^$ND9$5$K$D$$$F$N5"G<K!$rMQ$$$F , <!$N$3$H$r>ZL@$;$h !# � ; � ‘ � $J$i$P � ‘ � ! � $G$"$k !# 7

B16 <!$N$h$&$K sc heme $G=q$+$l$?%W%m%0%i%‘$,$"$k !# (define (ev e a) (if (pair? e) (if (symbol? (car e)) (cond ((eq? (car e) ’quote) e) ((memq (car e) ’(car cdr cons)) (ap (car e) (evlis (cdr e) a) a)) ((eq? (car e) ’if) (cons ’if (evlis (cdr e) a))) ((eq? (car e) ’lambda) (ap e (cadr e) a)) (#t (cons (car e) (evlis (cdr e) a))) ) (ap (car e) (evlis (cdr e) a) a)); end pair (if (symbol? e) (let ((x (assoc e a))) (if x (cdr x) e)) e))) (define (ap f x a) (if (symbol? f) (cons f x) (let ((v (symblis x)) (e (ev (caddr f) (pairlis (cadr f) x a)))) (if (null? v) e (list ’lambda v e))))) (define (symblis x) (if (null? x) ’() (if (symbol? (car x)) (cons (car x) (symblis (cdr x))) (symblis (cdr x))))) (define (evlis e a) (if (null? e) ’() (cons (ev (car e) a) (evlis (cdr e) a)))) (define (pairlis x y a) (if (null? x) a (cons (cons (car x) (car y)) (pairlis (cdr x) (cdr y) a)))) $3$N%W%m%0%i%‘$K$D$$$F !" <!$NLd$$$KEz$($h !# (1) 4X ?t sym blis $K $D $$ $F !" (symblis ’(a (b c) d)) $H (symblis ’(1 2 3)) $N CM $r $=$l$>$l5-$; !# (2) <!$N$h$&$K f, g, args, fa, ga $,Dj5A$5$l$F$$$k !# $3$N$H$- !" fa, ga $NCM$r5-$; !# (define f ’(lambda (x y) (cons x y))) (define g ’(lambda (x y) (lambda (x) (cons x y)))) (define args ’(’a ’b)) (define fa (cons f args)) (define ga (cons g args)) (3) 4X?t ev $K$D$$$F !" (ev fa ’()) $H (ev ga ’()) $NCM$r$=$l$>$l5-$; !# 8