J?@.#1#5G/EY <+A32J3X8&5f2J Gn;NA04|2]Dx 3XNO8!::LdBj !J ?t3X !& >pJs?tM}3X@l96 !K ?t3X#B J?@.#1#3G/#87n#2#1F| !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 72 G $NItJ,72 H ; K $r9M$($k !# N = f g 2 G j g � 1 K g = K g $H$7 !$ $5$i$K !$ X = H \ N , Y = H \ K $H$*$/ !# $3$N$H$- !$ 0J2<$NLd$$$KEz$($h !# (1) X K $, G $NItJ,72$G$"$k$3$H$r<($; !# (2) Ey<0 X K = H K \ N $,@.$jN)$D$3$H$r<($; !# (3) Y $O X $N@55,ItJ,72$G$"$k$3$H$r<($; !# (4) >jM>72 X= Y $O N =K $N$"$kItJ,72$KF17?$G$"$k$3$H$r<($; !# B2 R $O2D49 4D$G L; M $O R - 2C72$H $7 !" L $+$i M $X$N R - =‘F17?<LA| $+$i $J$k R - 2C72 $r Hom R ( L; M ) $GI=$9 !# a 2 R $O M >e$NHsNm0x;R (0 6 = x 2 M $J$i$P ax 6 = 0) $H$9$k !# (1) a $O Hom R ( L; M ) >e$NHsNm0x;R$G$b$"$k$3$H$r<($; !# (2) $5$i$K b 2 R $O>jM> 2C72 M =aM >e$NHs Nm0x ;R $H$; $h !# C" $7 aM = f ax j x 2 M g $G$" $k !# N = Hom R ( L; M ) $H$*$/$H b $O N =aN >e$NHsNm0x;R$G$b$"$k$3$H$r<($; !# 1

B3 (1) M- M}?tBN Q $K 5 p 2 $rIU$12C$( $FF@$i$l $kBN Q ( 5 p 2) $K $D$$$F , 3HBg<! ?t [ Q ( 5 p 2) : Q ] $r5a$a$h . $^$? , Q >e$N Q ( 5 p 2) $N<+8JF17?72 Aut( Q ( 5 p 2) = Q ) $r5a$a$h . (2) Q ( 5 p 2) $r4^$‘ Q $N:G>.$N%,%m%"3HBgBN$r L $H$9$k . 3HBg<!?t [ L : Q ] $r5a$a$h . $^$? , %,%m%"72 G = Gal( L= Q ) $N9=B$$r7hDj$;$h . (3) F 5 $N%,%m%"3HBgBN K $G , Gal( K = F 5 ) � = Gal( L= Q ) $rK~$?$9$b$N$OB8:_$9$k$+ . B4 (1) 6u4V$N6JLL$NBh#24pK\NL$rDj5A$;$h !# (2) #2<!855eLL$NBh#24pK\NL$r5a$a$h !# 2

B5 (1) HyJ,2DG=B?MMBN M $N@\%Y%/%H%k6u4V$rDj5A$;$h !# (2) HyJ,2DG=B?MMBN M $+$iHyJ,2DG=B?MMBN N $X$N<LA| f $,HyJ,2DG=$G$"$k$3$H$rDj5A $7 !" f $NHyJ,<LA|$r6I=j:BI87O$K4X$7$F9TNsI=8=$;$h !# B6 K 1 $r#4 $D$N 0- C1BN P ; Q ; R ; S $H#4 $D$N 1- C1BN PQ ; QR ; RP ; PS $+$i$J $kJ# BN$H $7 !" K 2 $r K 1 $K 99 $K #1$D $N 2- C1 BN PQR $r 2C $( $F $G $-$k J# BN $H $9 $k !# <!$NLd $$ $K Ez $($h !# (1) B?LLBN j K 1 j $H j K 2 j $r?^<($;$h !# (2) K 1 $H K 2 $N 0 <!85 !" 1 <!85 !" 2 <!85%[%b%m%8!<72$r7W;;$;$h !# (3) j K 1 j $H j K 2 j $,F1Aj !J 0LAjF17? !K $G$J$$$3$H$r<($; !# 3

B7 D $OJ#AGJ?LL$NNN0h$G !" f ( z ) $O D $G@5B’$J4X?t$H$9$k !# (1) g ( z ; w ) = 8 > < > : f ( z ) � f ( w ) z � w ( z 6 = w ) f 0 ( z ) ( z = w ) $K$h$C $F !" D � D >e$N4X?t g $rDj$a$k$H$- !" g $O D � D >e$GO"B3 $G$"$k $3$H$r<( $; !# (2) $5 $i$K !" E@ z 0 2 D $G f 0 ( z 0 ) 6 = 0 $H $9$k !# (1) $r MQ$$ $F !" f : V ! f ( V ) $, 0lBP 0l<L A| $H$J$k z 0 $N6aK5 V � D $,$H$l$k$3$H$r<($; !# B8 f ( x ) $O3+6h4V ( a; b ) >e$GHyJ,2DG=$G !" f 0 ( x ) $O ( a; b ) >e$GM-3&$H$9$k !# 4X?tNs ’ n ( x ) = n f f ( x + 1 n ) � f ( x ) g $rMQ$$$F !" Z d c f 0 ( t ) dt = f ( d ) � f ( c ) ( a < c < d < b ) $r<($; !# 4

B9 (1) HyJ,J}Dx<0 dx dt = (1 � x ) x; t � 0 ; x � 0 $N2r$NMM;R$r?^<($7@bL@$7$J$5$$ !# (2) f ( x ) 2 C 1 $O x � 0 $KBP$7$FDj5A$5$l$?A}2C4X?t$G<!$rK~$?$9$H$9$k !# f (0) = 0 ; lim x !1 f ( x ) = 1 : HyJ,J}Dx<0 dx dt = (1 � f ( x )) x; t � 0 ; x � 0 $N2r$NMM;R$r?^<($7@bL@$7$J$5$$ !# B10 J#AG?t$NL58B?tNs f x n g 1 n =1 $KBP$7$F0J2<$N$h$&$J=89g$H%N%k%‘$r9M$($k . ‘ 1 = f x = f x n g 1 n =1 j 1 X n =1 j x n j < 1g ; k x k 1 = 1 X n =1 j x n j c 0 = f x = f x n g 1 n =1 j lim n !1 j x n j = 0 g ; k x k 1 = sup n � 1 j x n j ?tNs$NOB , %9%+%i!<G\$K$h$C$F ( ‘ 1 ; k � k 1 ), ( c 0 ; k � k 1 ) $O Banac h 6u4V$K$J$C$F$$$k . (1) x = f x n g 1 n =1 2 c 0 , y = f y n g 1 n =1 2 ‘ 1 $KBP$7$F 1 X n =1 x n y n $,B8:_$9$k$3$H , $*$h$S f ( x ) = 1 X n =1 x n y n $K$h$C$F f $, c 0 >e$NM-3&@~7AHF4X?t$K$J$k$3$H$r<($; . (2) c 0 >e$NG$0U$NM-3&@~7AHF4X?t g $KBP$7$F g ( x ) = 1 X n =1 x n y n ; 8 x = f x n g 1 n =1 2 c 0 $H$J$k f y n g 1 n =1 2 ‘ 1 $,B8:_$9$k$3$H$r<($; . 5

B11 3N N( 6u 4V ( ; F ; P ) >e $N 3N N( JQ ?t Ns f X n g 1 n =1 $, 3N N( JQ ?t X $K <} B+ $9 $k $H $- !" <!$NLd$KEz$($h !# (1) 3NN(JQ?tNs$K4X$9$k<!$N#3$D$N<}B+$NDj5A$r=R$Y$h !# (a) 35<}B+ (b) 3NN(<}B+ (c) K!B’<}B+ (2) (a) $J$i$P (b) $r>ZL@$7$J$5$$ !# (3) (b) $G$"$k$, (a) $G$J$$Nc $H (c) $G$"$k$, (b) $G$J$$Nc $r<($7$J$5$$ !# (4) X = c ( Dj?t ) $N$H$- !" (c) $J$i$P (b) $,@.N)$9$k $3$H$r>ZL@$7$J$5$$ !# B12 3N N( JQ ?t X $N L) EY 4X ?t $r f ( x ), $= $N J, I[ 4X ?t $r F ( x ), ( �1 < x < 1 ) $H $7 !$ n � 2 $O@5$N@0?t$H$9$k !# $3$N$H$- !$ $D$.$N3FLd$KEz$($h !# (1) #2JQ?t4X?t h ( x; y ) = � n ( n � 1)[ F ( y ) � F ( x )] n � 2 f ( x ) f ( y ) ; �1 < x < y < 1 0 ; $=$NB> $O !$ #2JQNL$N7k9gL)EY4X?t$H$J$k$3$H$r<($; !# (2) 7k9gL)EY4X?t h ( x; y ) $K$*$$$F !$ JQ?tJQ49 r = y � x; t = ( x + y ) = 2 $r;\$7$?7k9gL)EY 4X?t f R;T ( r ; t ) $r7W;;$7$J$5$$ !# (3) $H$/$K3N N(JQ ?t X $,6h4V ( � a; a ) !J $?$@$7 a > 0 !K >e $N0l MMJ, I[$K $7$? $,$& $H$- !$ 7k 9gL)EY4X?t$O f R;T ( r ; t ) = 8 < : n ( n � 1) (2 a ) n r n � 2 ; ( r ; t ) 2 D 0 ; $=$NB> !J $3$3$G D = f ( r ; t ) j 0 < r ; � a + r 2 < t < a � r 2 g !K $GM?$($i$l$k$3$H$r<($; !# 6

B13 0J2<$N3FLd$$$KEz$($h !# (1) %Q%i%a!<%? � $NN%;6 7?J,I[ $N3NN( 4X?t $r f ( x; � ) ( x = 1 ; 2 ; � � � � � � ) $H$9$k !# 5"L5 2>@b H 0 : � = � 0 $rBP N)2> @b H 1 : � = � 1 $K BP$7 $F8! Dj$9 $k$H$- !" M-0U?e=‘ � $N :G6/ NO8! Dj4X?t � � ( x ) $O<!$GM?$($i$l$k$3$H$r<($; !# � � ( x ) = 8 > > < > > : 1 f ( x; � 1 ) f ( x; � 0 ) > c $N$H$- 0 f ( x; � 1 ) f ( x; � 0 ) < c $N$H$- $3$3$G c $O!! 1 X x =1 � � ( x ) f ( x; � 0 ) = � $rK~$?$9Dj?t$G$"$k !# [ Cp ] � � ( x ) $O<!$N@-<A$rK~$?$9 !# !! (i) 0 � � � ( x ) � 1 ; !! (ii) 1 X x =1 � ( x ) f ( x; � 0 ) � � , 0 � � ( x ) � 1 $rK~$?$9G$0U$N8!Dj4X?t � ( x ) $KBP$7$F !!!!!! 1 X x =1 � ( x ) f ( x; � 1 ) � 1 X x =1 � � ( x ) f ( x; � 1 ) : [ %R%s%H ] 1 X x =1 � ( x ) f ( x; � 1 ) � c� $r:GBg$K$9$k � ( x ) $, � � ( x ) $G$"$k$3$H$r<($; !# (2) 6 2s$N%3%$ %sEj$2 $N7k2L $K4p$E $$$F !" $3$N %3%$%s $NI=$N =P$k3N N( p $K4X$9$k2>@b 8!Dj $r9T$& !# 5"L52> @b$r H 0 : p = 1 2 , BPN)2>@b$r H 1 : p = 3 4 $H$7 !" 6 2s$N%3%$%sEj$2$K$* $$$F I= $N =P$? 2s ?t X $r8! DjE} 7W NL $H $9 $k !# (1) $N7k 2L $h $j!" $3 $N >l 9g $N :G 6/ NO 8!Dj $O X > k $N$H$- H 0 $r4~5Q !" X = k $N$H$- 3NN( q $G H 0 $r4~5Q !" X < k $N$H$- H 0 $r :NBr$9$l$P$h$$$3$H$r<($7 !" k $*$h$S q $NCM$r5a$a$h !# $?$@$7 � = 0 : 05 $H$9$k !# (3) (2) $N$H$- !" $3$N8!Dj$N8!=PNO ( H 1 $r@5$7$/4~5Q$9$k3NN( ) $r5a$a$h !# B14 N $r <+ A3 ?t A4 BN $N =8 9g $H $9 $k !# $^ $? p 1 ; : : : ; p n $r Aj 0[ $J $k AG ?t $H $9 $k !# $3$N $H $- !" $9 $Y$F$N p e 1 1 p e 2 2 � � � p e n n (( e 1 ; e 2 ; : : : ; e n ) 2 f 0 ; 1 g n ) $r7W;;$9$k$?$a$KI,MW$J N >e$N>h;;2s?t$r N ( n ) $GI=$o $9$H $9$k !# Nc $($P n = 2 $N$H$- !" p 0 1 p 0 2 , p 1 1 p 0 2 , p 0 1 p 1 2 , p 1 1 p 1 2 $N#4$D$N ?t$r 5a$a $kI, MW$,$"$k$, !" :G=i$N#3$D$O $=$l$>$l 1, p 1 , p 2 $H$J$j!" <+L@$b$7$/$O !" ;O$a$+$iM?$( $i$l$F $$$k $N $G !" ?7 $? $K7W ;;$9 $k I,MW $O$J $$ !# $7$? $, $C $F !" $3$N >l 9g$K $O p 1 p 2 $N#12s $N >h;; $N$_ $,I,MW$H$5$l$k$N$G !" N (2) 5 1 $HI>2A$G$-$k !# $3$N$H$- !" 0J2<$NLd$$$KEz$($h !# (1) N (3) $rI>2A$;$h !# (2) <+A3?t n $KBP$7$F N ( n ) $rI>2A$;$h !# 7

B15 (1) <+A3?t n ( n � 0) $KBP$7$F � 9‘ n $r n def = �f z :f n ( z ) $HDj$a$k !# $?$@$7 !" M $H N $r � 9‘$H $7 $? $H $- M n ( N ) $O M ( M ( � � � ( M | {z } n N ) � � � )) $NN, $G $" $k !# $3 $N $H $- !" ( �xy :y x ) m n ( $?$@$7 n � 1) $N � - @55,7A$r5a$a$h !# (2) � 9‘ a 1 , : : : , a n $,M? $( $i$l $? $H $- !" � 9‘ [ a 1 ; : : : ; a n ] $r0J 2< $N $h $& $KDj 5A $9 $k !# ( $? $@ $7JQ?t f , z $O a 1 , : : : , a n $N<+M3JQ?t$K$O4^$^$l$J$$$H$9$k !# ) [ a 1 ; : : : ; a n ] def = �f z : ( a 1 ; : : : ; a n ) () def = z ( a i ; a i +1 ; : : : ; a n ) def = f a i ( a i +1 ; : : : ; a n ) $3$N $H $- !" A [ a 1 ; : : : ; a n ] [ b 1 ; : : : ; b m ] $N � - @55, 7A $, [ a 1 ; : : : ; a n ; b 1 ; : : : ; b m ] $H$J $k $h $&$J � 9‘ A $r5a$a$h !# 8

B16 <!$N$h$&$K Sc heme $G=q$+$l$?%W%m%0%i%‘$,$"$k !# (define (expr e) (cadr (fexpr e ’(($))))) (define (fexpr e s) (if (null? e) (pop-all s) (if (list? e) (let* ((op (car e)) (p (assq op prec-table))) (if p (fexpr (cdr e) (prec op (cadr p) s)) (fexpr (cdr e) (cons (car s) (cons (car e) (cdr s)))))) #f))) (define (prec op p s) (if (null? (car s)) (cons (list op) (cdr s)) (if (< (cddr (assq (car (car s)) prec-table)) p) (cons (cons op (car s)) (cdr s)) (prec op p (cons (cdar s) (pop-expr (car (car s)) (cdr s)))) ))) (define (pop-all s) (if (eq? (caar s) ’$) s (pop-all (cons (cdar s) (pop-expr (caar s) (cdr s)))) )) (define (pop-expr op e) (cons (list op (cadr e) (car e)) (cddr e))) (define prec-table ’((+ 1 . 2) (- 1 . 2) (* 3 . 4) (/ 3 . 4) ($ 0 . 0))) 1. $3$N%W%m%0%i%‘$rMQ$$$F !" <!$N7W;;$r$7$?7k2L$r5-$; !# (a) (pop-expr ’* ’(c b a)) (b) (pop-all ’((* + $) c b a)) (c) (prec ’* 4 ’((+ $) b a)) (d) (fexpr ’(c) ’((* + $) b a)) 2. (expr ’(a + b * c)) $N<B 9T 7k 2L $O (+ a (* b c)) $G$" $k !# $3 $N Nc $r MQ $$ $F !" >e $N %W%m%0%i%‘$NF/$-$r@bL@$;$h !# 9