J?@.#1#1G/EY <+A32J3X8&5f2J Gn;NA04|2]Dx 3XNO8!::LdBj !J?t3X!&>pJs?tM}3X@l96!K ?t3X#B J?@.#1#0G/#97n#9F|!J?e!K #1#4;~#0#0J,!A#1#7;~#0#0J, !VCm0U;v9‘!W 1. LdBj$O#1#3Bj$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$$!#!K 2. 2rEzMQ;f$O#3Kg$"$k$N$G!"$=$N$9$Y$F$K<u83HV9f$H;aL>$r5-F~$N$3$H!# 3. 3F2rEzMQ;f$K$O!"2rEz$7$h$&$H$9$k LdBjHV9f$rL@5- $7!" #1Kg$K#1Bj$@$1 $r2rEz$9$k$3$H!# 2rEzITG=$N>l9g$b!"2rEzMQ;f$r;}$A5"$C$F$O$J$i$J$$!# 4. LdBj:};R$O;}$A5"$C$F$b$h$$!#

B1 p $rAG?t$H$7!$M-8B72 G $NItJ,72 N $O<!$N>r7o N $O G $N@55,ItJ,72$G!$$+$D!$0L?t j N j $O p $HAG$G!$;X?t j G : N j $O p $N$Y$- $G$"$k $r$_$?$7$F$$$k!#$3$N$H$-!$ N $O G $N@55, p - Jd72$G$"$k$H$$$&!# P $r G $N Sylo w p - ItJ,72$G$"$k$H$9$k$H$-!$0J2<$NLd$KEz$($h!# (1) G = N P $r<($;!# (2) G $NG$0U$NItJ,72 H $KBP$7!$ H \ N $O H $N@55, p - Jd72$G$"$k$3$H$r<($;!# (3) G $NG$0U$N p - ItJ,72 Q $KBP$7!$ C G ( Q ) � N \ N G ( Q ) $r<($;!# (4) N G ( Z ( P )) = C G ( Z ( P )) $G$"$k$3$H$r<($;!# $?$@$7!$0lHL$K72 X $H$=$NItJ,72 Y $KBP$7!$ N X ( Y ) = f x 2 X j x � 1 Y x = Y g !J Y $N@55,2=72!K C X ( Y ) = f x 2 X j x � 1 y x = y ( 8 y 2 Y ) g !J Y $NCf?42=72!K Z ( Y ) = f z 2 Y j z � 1 y z = y ( 8 y 2 Y ) g !J Y $NCf?4!K $G$"$k!# B2 R = Z [ 3 p 5] ( Z $H 3 p 5 $r4^$‘:G>.$N4D ), F = Q ( 3 p 5) ( Q $H 3 p 5 $r4^$‘:G>.$NBN ) $H $9$k . (1) R = (2), R = ( 3 p 5 � 1), R= (2 ; 3 p 5 � 1) $O $I $N $h $& $J 4D $K $J $k $+ 9= B$ $r 7h Dj $; $h . $? $@ $7 , ( x ) $O x $G@8@.$5$l$k R $NC19‘%$%G%"%k xR , ( x; y ) $O%$%G%"%k xR + y R $rI=$o$9 . (2) R $K$*$$$F4{Ls85J,2r$N0l0U@-$,@.$jN)$D$+$I$&$+ ( $D$^ $j R $O UFD ( AG85J,2r@00h ) $+H]$+ ) H=Dj$;$h . (3) F $O Q $N%,%m%"3HBg$G$J$$$3$H$r<($; . $^$? F $r4^$‘:G>.$N Q $N%,%m%"3HBgBN K $r 5a$a$h . $5$i$K , $=$N%,%m%"72 Gal ( K = Q ) $r5a$a$h . 1

B3 S $r 3 <!85 Euclid 6u4V E 3 $N3j$i$+$J6-3&$N$J$$ Compact 6JLL$H$7!" O $r E 3 $N DjE@$H$9$k!# O $+$i:G$b1s$$ S >e$NE@$N#1$D$r P $H$9$k!# (1) � ! OP $O P $K$*$1$k S $N@\J?LL T p S $K?bD>$G$"$k$3$H$r<($;!# (2) P $K$*$1$k S $N Gauss 6JN( K(P) $O@5$G$"$k$3$H$r<($;!# B4 R 3 Fb$N#3$D$N?^7A X !$ Y !$ Z $r<!$N$h$&$KDj$a$k!# X = f ( x; y ; 0) j ( x � 1) 4 + y 4 = 1 g !$ Y $O!$ X $r y <4$N$^$o$j$K2sE>$7$F$G$-$k?^7A!$ Z $O!$ Y $N xy J?LL$K$h$k@Z8}!# <!$NLd$$$KEz$($h!# (1) ?^7A X $N%[%b%m%8!]72$r5a$a$h!# (2) ?^7A X $, C 1 5i$N#1<!85B?MMBN$G$"$k$3$H$r<($;!# (3) @Z8} Z $N%[%b%m%8!]72$r5a$a$h!# (4) 2sE>BN Y $N%[%b%m%8!]72$r5a$a$h!# B5 (1) J? LL NN 0h D $G Dj 5A $5 $l $? C 2 - 5i (2 2s O" B3 Hy J, 2D G= $H $b $$ $& ) $N <B 2 JQ ?t 4X ?t u ( x; y ) $O D $N3FE@$G @ 2 u @ x 2 + @ 2 u @ y 2 = 0 $rK~$?$9$H$- D $GD4OB$G$"$k$H$$$&!# J#AGJ?LL$NNN0h $GDj5A$5$l$?@5B’4X?t f ( z ) $r<BIt!"5uIt$KJ,2r$7$F f ( z ) = u ( x; y ) + iv ( x; y ) ( z = x + iy ) $H=q$/$H$-!" u ( x; y ) $O $GD4OB$G$"$k$3$H$r<($;!# (2) C1O"7k$JJ?LLNN0h $GD4OB$J4X?t u ( x; y ) = u ( x + iy ) $O $K$*$1$k$"$k@5B’4X?t f ( z ) $N<BIt$H$7$FI=$5$l$k ( $3$N$3$H$O>ZL@ITMW ) !# $NE@ ( a; b ) = a + ib $H ( a; b ) $rCf?4$H $9$k Fb$NH>7B r $N1_ C = f x + iy j x + iy = a + ib + r e i� 0 � � � 2 � g $KBP$7$F u ( a; b ) = 1 2 � Z 2 � 0 u ( a + ib + r e i� ) d� $,@.$jN)$D$3$H$r!" f ( z ) $N@-<A$rMQ$$$F>ZL@$;$h!# (3) ’ ( p x 2 + y 2 ) $,86E@$r=|$/A4J?LL$GD4OB$H$J$k$h$&$K #1JQ?t4X?t ’ $rDj$a$h!# 2

B6 f ; g 2 L 1 ( R ) $H$9$k!# (1) $[$H$s$I$9$Y$F$N x $KBP$7$F!"4X?t y 7! f ( x � y ) g ( y ) $O$^$?!" L 1 ( R ) $KB0$9$k$3$H$r <($;!# (2) ( f � g )( x ) = Z + 1 �1 f ( x � y ) g ( y ) dy $H$*$/$H!" jj f � g jj 1 5 jj f jj 1 � jj g jj 1 $J$k$3$H$r<($;!# (3) h 2 L 1 ( R ) $N$H$-!" f � ( g � h ) = ( f � g ) � h $r<($;!# B7 L > 0 $rDj?t , R = ( �1 ; 1 ) $H$9$k!# (1) %9 %+%i!< F1<! @~7A HyJ, J}Dx <0 dx dt = Lx $N0l HL2r $r5a $a$J $5$$!# FC$K t = � ( � 2 R ) $N$H$- x = 0 $rDL$k2r$O x ( t ) � 0 $G$"$k$3$H$r<($7$J$5$$!# (2) %9 %+ %i!< 4X ?t f ( t; x ) 2 C ( R � R; R ) $, \ %j %W %7%C %D Dj ?t $r L $H $7 $F %j %W %7%C %D >r 7o$rK~$?$9 " $H$O$I$N$h$&$J$3$H$+<0$G=q$-$J$5$$!# (3) (2) $N$b$H$G , ( � ; � ) 2 R � R $rG$0U$KM?$($?$H$-J}Dx<0 (E) dx dt = f ( t; x ) $N ( � ; � ) $r DL $k 2r$, #2 $D $"$C $?$H $7 $F $= $l$r x 1 ( t ) ; x 2 ( t ) $H $9$k!# h ( t ) = j x 1 ( t ) � x 2 ( t ) j $H $* $/$H$- h ( t ) $NK~$?$9HyJ,ITEy<0$rM?$($J$5$$!#$5$i$K (1) $N7k2L$r;29M$K$7$F x 1 ( t ) � x 2 ( t ) !" $9$J$o$A (E) $N ( � ; � ) $rDL$k2r$O$?$@0l$D$G$"$k$3$H$r<($7$J$5$$!# B8 X $r<B%N%k%‘6u4V , T $O X $+$i X $X$N@~7A:nMQAG$H$9$k . (1) T $, 0 $GO"B3$J$i$P , G$0U$NE@ x 2 X $G T $OO"B3$K$J$k$3$H$r<($; . 0J2< , @5$N?t M $,B8:_$7$F k T x k � M k x k x 2 X $,@.$jN)$D$b$N$H$9$k . $3$N$H$- , (2) T $O one-to-one $G$"$k$3$H$r<($; . (3) T $NCM0h$, X $GcGL)$J$i$P S T = T S = id X $rK~$?$9O"B3$J@~7A:nMQAG S $,$?$@0l$DB8:_$9$k$3$H$r<($; . 3

B9 3NN(6u4V ( ; F ; P ) >e$N3NN(JQ?t$r X $H$7!" E X $r P $KBP$9$k X $N4|BTCM$H$9$k!# (1) g $r R >e$NHsIi6v4X?t$G!" (0 ; 1 ) >e$G@5$+$DA}Bg$H$9$k!# $3$N$H$-!"0J2<$N<0$,@.N)$9$k$3$H$r<($;!# P fj X j = x g 5 E g ( X ) g ( x ) for an y x > 0 (2) f X n g 1 n =1 $r3NN(JQ?tNs!" p 2 (0 ; 1 ) $H$9$k!# E j X n � X j p ! 0 as n ! 1 $N$H$- ( p <!J?6Q<}B+$H$$$& ) !" X n $O X $K3NN(<}B+$9$k$3$H$r<($;!# (3) (2) $N5U$O@.N)$7$J$$$3$H$r!" f X n g 1 n =1 $O 0 $K3NN(<}B+$9$k$,!" p <!J?6Q<}B+$7$J$$Nc$r5s$2$F@bL@$;$h!# B10 5,=‘@55,J,I[ N (0 ; 1) $+$i$NI8K\$r Z !" 0lHL@55,J,I[ N ( �; � 2 ) $+$i$NI8K\$r X ; X 1 ; X 2 ; � � � ; X n $H$9$k!# $?$@$7!" Z $NL)EY4X?t$r f Z ( x ) = 1 p 2 � exp( � x 2 = 2) $H$7!" Z $N@QN(Jl4X?t$r M Z ( # ) = exp( # 2 = 2) $H$9$k!# (1) X $N@QN(Jl4X?t$r5a$a$h!# (2) X n := 1 n n X i =1 X i $NJ,I[$r5a$a$h!# (3) U := X 1 + X 2 !" V := X 1 � X 2 $OFHN)$K$J$k$3$H$r>ZL@$;$h!# B11 3N N(L)EY4X ?t f ( x ; � ) = � e � � x ( x > 0 ; � > 0) $r $b$DJl=8 CD$+$i <h$i$l$? Bg$-$5 n $N L5:n 0Y I8K\ $r ( X 1 ; X 2 ; � � � � � � ; X n ) $H $9$k!# $^$? $3 $NJl =8CD J,I[ $NJ? 6Q $r �; J, ;6$r � 2 $H$9$k!#0J2<$NLd$KEz$($h!# (1) � $*$h$S � 2 $r!" � $rMQ$$$FI=$;!# (2) Jl=8 CD$HI8K\$N 1 <!$N%b!<%a%s %H$rEy$7$/$*$/$3$H $K$h$j!" � $KBP$9$k%b!<%a%s%H ?dDj NL$r5a$a$h!# (3) � $KBP$9$k:GL‘?dDjNL$r5a$a$h!# (4) (3) $G5a$a$??dDjNL$O!" � $KBP$9$kITJP?dDjNL$NJ,;6$N2<8B$rC#@.$7$F$$$k$3$H$r<($;!# [ %R %s %H ] 0l HL $K!" � ( � ) $K BP $9 $k IT JP ?d Dj NL T $N J, ;6 $K $D $$ $F!" <! $N IT Ey <0 $, @. N) $9 $k!# V ar [ T ] � f � 0 ( � ) g 2 n E[ f @ @ � log f ( X ; � ) g 2 ] 4

B12 <! $NLd$$ $KEz$( $h!#$J $* , O@M} <0$N B-$j$J $$3g8L $O1&$+ $iJd $&$b$N $H$9$k!# $9$J$o $A , � ! � ! $O � ! ( � ! ) $rI=$7$F$$$k!# (1) O@M}<0 8 x ( p ( a ) ! q ( x ) ! r ) ! ( 8 x p ( x ) ! q ( b )) ! 8 x p ( x ) ! r $, 8EE5 =R8l O@M} $NBN 7O$G >ZL@ $G$- $k$3 $H$r <($;!# 8EE5 =R8l O@M} $NBN 7O$O 2?$r MQ$$ $F$b $h $$$, , MQ$$$?BN7O$,2?$G$"$k$+=q$/$3$H!# (2) O@M}<0 8 x 8 y ( p ( x ) ! p ( y )) $,8EE5=R8lO@M}$NBN7O$G>ZL@$G$-$J$$$3$H$r<($; . (3) O@M}<0 8 x 8 y 8 z ( r ( x; y ) ! r ( y ; z ) ! r ( x; z )) ! 8 x 9 y r ( x; y ) ! 9 x r ( x; x ) $,8EE5=R8lO@M}$NBN7O$G>ZL@$G$-$J$$$3$H$r<($;!# B13 <!$N Sc heme $N%W%m%0%i%‘$K$D$$$F!"0J2<$NLd$KEz$($h!# (define (str n) (if (odd? n) (cons n (lambda () (str (+ n 1)))) (str (+ n 1)))) (define (prstr s) (if (pair? s) (prstrsub (car s) (cdr s)) (prstr (s)))) (define (prstrsub n s) (print n) (prstr s)) (1) (str 1) $*$h$S ((cdr (str 1))) $N$=$l$>$l$rI>2A$7$?7k2L$r5a$a$h!# (closure $NI= 5-$OE,Ev$KDj$a$F$h$$!# ) (2) (prstr (str 1)) $r I> 2A $9 $k $H ?t $r =P NO $7 B3 $1 $F Dd ;_ $7 $J $$!# $I $N $h $& $J ?t $, =P NO $5 $l$k$+!"M}M3$H6&$K=R$Y$h!# 5