!! ?t CM 7W ;; K! J* M} 3X <B 83 I I I(1994) #C HG Bh #1 HG (1994.10) from P ASCAL HG 2~ D{ Bh #3 HG (1990.4.7) & F1 2~ D{ Bh #4 HG (1992.10.20) c IY :e 9, <# (1990,1992,1994,1996) L\ <! (0) $3 $N <B 83 $r DL $8 $F 3X $V $3 $H (1) $O $8 $a $K 1.1 %W %m %0 %i %‘ 8@ 8l $K $D $$ $F 1.2 $^ $: >. <j D4 $Y !J O" @\ !K 1.3 4X ?t $H J, 4t 1.4 :F 5" 8F $S =P $7 (2) >o Hy J, J} Dx <0 $N ?t CM 2r K! 2.1 Euler K! 2.2 7+ $j JV $7 7W ;; 2.3 =$ @5 Euler K! 2.4 %k %s %2 !] %/ %C %? K! (3) JP Hy J, J} Dx <0 $N ?t CM 2r K! 3.1 G. EA F3 J} Dx <0 3.2 M[ 2r K! 3.3 6- 3& >r 7o $H =i 4| >r 7o 3.4 7+ $j JV $7 $H G[ Ns 7? 3.5 Poisson J} Dx <0 (4) O" N) J} Dx <0 $N 2r K! 4.1 %, %& %9 $N >C 5n K! (5) ?t CM @Q J, 5.1 Bf 7A B’ 5.2 L5 8B 6h 4V $N @Q J, ( IU O? ) 1 Bh #3 @a $X $N =‘ Hw !] G[ Ns 7? 2 %0 %i %U %# %/ %9 $N ;H $$ J} !! Cm !! 65 2J =q !’ Turbo C %W %m %0 %i %_ %s %0 !J %5 %$ %( %s %9 <R !K 6L 0f 9@ Cx

{ 2 { !! #0 !% $3 $N <B 83 $r DL $8 $F 3X $V $3 $H $3 $N <B 83 $r DL $8 $F 3X $V $3 $H $O !$ #3 E@ $" $k !% � ?t CM 7W ;; $N $$ $/ $D $+ $N J} K! $K $D $$ $F $= $l $r ?H $K $D $1 $k !% � %W %m %0 %i %‘ $K $h $C $F !$ $= $N J} K! $r I= 8= $9 $k $3 $H $, =P Mh $k $h $& $K $J $k !% � %G !< %? $r FI $‘ !$ %W %m %0 %i %‘ $r =q $/ !$ <B 9T $9 $k !$ $J $I $N 4p K\ E* F0 :n $r %Q %= %3 %s $r ;H $C $F 9T $( !" #M #S !< #D #O #S $J $I $N %* %Z %l !< %F %# %s %0 !& %7 %9 %F %‘ $K $D $$ $F $b 4p K\ E* F0 :n $K $D $$ $F $O M} 2r $G $- $k $h $& $K $J $k !% !! #1 !% =i $a $K $" $k J} Dx <0 $r 2r $$ $F Ez $r F@ $h $& $H $9 $k >l 9g $K !$ Ez $, !V <j !W $G 5a $a $i $l $k $3 $H $O !$ $= $s $J $K B? $/ $O $J $$ !% 2f !9 $N $^ $o $j $N J* M} 8= >] $O !$ Hy J, J} Dx <0 $G !$ I= $o $5 $l $k $3 $H $, B? $$ $, !$ $3 $N 2r $, !$ $$ $D $b 4{ CN $N 4X ?t $G I= $o $5 $l $k $o $1 $G $O $J $$ !% $3 $N $h $& $J ;~ !$ 7W ;; 5! $r MQ $$ $F 2r $r F@ $h $& $H $9 $k J} K! $r !$ ?t CM 7W ;; K! $H 8F $V !% $b $A $m $s d 2 y =dx 2 = � y $N 2r $, y = a sin x + b cos x $H 7W ;; 5! $G 5a $a $i $l $k $N $G $O $J $/ !$ x = $J $K $J $K $N ;~ y = $J $K $J $K $H !$ ?t CM $G 5a $a $i $l $k !$ $H 8@ $& 0U L# $G $" $k !% #1 !% #1 !! %W %m %0 %i %‘ 8@ 8l $K $D $$ $F ?t CM 7W ;; K! <+ BN $O !$ !V J} K! !W $G $" $k $+ $i !$ ?t 3X E* $K 5- =R $G $- $k $, !$ <B :] $K 7W ;; 5! $K ;E ;v $r $5 $; $k $H $J $k $H !$ 7W ;; 5! $K $o $+ $k !V 5- =R K! !W $G Ld Bj $r 5- =R $7 $F $d $k I, MW $, $" $k !$ $3 $l $r !$ %W %m %0 %i %‘ 8@ 8l $H $$ $& !% $3 $3 $G $O !$ C $H $$ $& 8@ 8l $r !$ MQ $$ $k $3 $H $K $9 $k !% $^ $: ;O $a $K !$ $3 $N C $K $D $$ $F 3X $S $J $, $i !$ F ortran !$ BASIC Ey !$ $I $N 8@ 8l $G $b 6& DL $N %W %m %0 %i %‘ $N 4p K\ E* 9= B$ $r 3X $V $3 $H $K $9 $k !% #1 !% #2 !! $^ $: >. <j D4 $Y !J %W %m %0 %i %‘ $O =g HV $K !K Nc Bj 1.1 !! a; b #2 $D $N @0 ?t $r %- !< %\ !< %I $+ $i F~ NO $7 !$ $= $N OB !$ :9 !$ @Q !$ >& $r 5a $a $F !$ %G %# %9 %W %l %$ $K =P NO $; $h !% #include <stdio.h> /* REIDAI 1.1 */ main() { int a,b,wa,sa,seki,shou; scanf("%d %d",&a,&b); printf("a=%d, b=%d\n",a,b); wa=a+b; sa=a-b; seki=a*b; shou=a/b; printf("Wa=%d, Sa=%d, Seki=%d, Shou=%d\n",wa,sa,seki,shou); }

{ 3 { =E MW E@ 1. %W %m %0 %i %‘ $O !$ main() $G ;O $^ $k !% <B :] $N ;E ;v $O $D $. $N f $G ;O $^ $j !$ g $G =* $o $k !% 2. #include <stdio.h> $O I8 =‘ $N F~ =P NO $r $* $3 $J $& $? $a $K I, MW $J 4X ?t 86 7? $r FI $_ 9~ $‘ $3 $H $r ;X Dj $7 $F $* $j !" DL >o !" F~ =P NO !J %- !< %\ !< %I $+ $i ?t ;z $r FI $s $@ $j !" %G %# %9 %W %l %$ $K J8 ;z $r =q $$ $? $j $9 $k !K $N $? $a $K $O I, ?\ $G $9 !# 3. int $O JQ ?t $N @- 3J $r <( $9 !% int $O @0 ?t !$ float $O <B ?t !$ char $O J8 ;z 7? !% JQ ?t $H $O !" MM !9 $J %G !< %? $r 5- 21 $7 $F $* $/ >l =j $K IU $$ $? L> A0 $G !" EE Bn $N %a %b %j !< $N L> A0 $N $h $& $J $b $N !# 4. scanf !$ printf $O FI $_ !$ =q $- $r 9T $J $& 4X ?t !% 5. = $O Be F~ $G !$ 1& JU $r 7W ;; $7 $F :8 JU $K Be F~ $9 $k ;v $r <( $9 !% ?t 3X $N Ey 9f $H 0U L# $, 0[ $J $k $3 $H $K Cm 0U !# 6. ;M B’ $O !$ + !$ - !$ * !$ / $G !$ $^ $? M> $j $r 5a $a $k $K $O % $r MQ $$ $k !# !J Cm 0U !K $? $@ $7 !" @0 ?t $I $& $7 $N 3d $j ;; $N 7k 2L $O @Z $j <N $F $G @0 ?t $G M? $( $i $l $k !# 7. JQ ?t $O !" @h F, $, 1Q ;z !" 0J 9_ $O 1Q ?t ;z !% 8. ?t $O !" @0 ?t $O !" 123 !" 0 $N $h $& $K !" <B ?t $O 123.4 $^ $? $O 1.234E2 $N $h $& $K =q $/ !# 9. $3 $N >l 9g $O !" Fs $D $N @0 ?t $r %9 %Z !< %9 $G 6h @Z $C $F JB $Y $F F~ NO $9 $k !# F~ NO $9 $k $H $O !" %- !< %\ !< %I $+ $i BG $A 9~ $s $@ $" $H !" %j %? !< %s %- !< $r 2! $9 $3 $H $G $" $k !# 10. MM !9 $J L> A0 $G $O Bg J8 ;z $H >. J8 ;z $O JL $N $b $N $H $7 $F 6h JL $9 $k !# abc $H Abc $O 0[ $J $k L> A0 $G $" $k !# Ld Bj 1.1.a !! >e $N %W %m %0 %i %‘ $r !$ $U $? $D $N <B ?t $N !$ OB !$ :9 !$ @Q !$ >& $r 5a $a $k $K $O $I $& $9 $l $P $h $$ $+ !% Ld Bj 1.2 !! ( b + c ) � a a + b $r 7W ;; $7 $F !" JQ ?t x $K Be F~ $9 $k J8 $r =q $1 !# $? $@ $7 !" a !" b !" c $O <B ?t $r 5- 21 $9 $k JQ ?t $G $" $k $H $9 $k !# !! =E MW ;v 9‘ !! $3 $3 $G $_ $? $h $& $K !$ %W %m %0 %i %‘ $N 4p K\ E* 9= B$ $N 0l $D $O =g HV $K <B 9T $7 $F 9T $/ !J O" @\ $H $$ $& !K $H $$ $& 9= B$ $G $" $k !% $3 $N $[ $+ $K 8e $K =P $F Mh $k $, !$ $" $k >r 7o $K $h $C $F =h M} $, JQ $o $k !J J, 4t x #1 !% #3 !K !$ $* $J $8 <j =g $r 7+ $j JV $9 !J x #2 !% #2 !K $H $$ $C $? 4p K\ E* 9= B$ $, $" $k !% #1 !% #3 !! 4X ?t $H J, 4t Nc Bj 1.3 !! <B ?t x $r FI $_ !$ $= $N #2 >h !$ #3 >h !$ J? J} :, !$ %5 %$ %s !$ exp $r 5a $a $h !% #include <stdio.h> #include <math.h> /* REIDAI 1.3: Numerical Calculation */ main() { float x,x2,x3,rx,sx,ex;

{ 4 { scanf("%f",&x); x2=x*x; /* square */ x3=x*x*x; /* cube */ rx=sqrt(x); /* square root */ sx=sin(x); /* sine */ ex=exp(x); /* exponential */ printf("%f %f %f %f %f\n",x2, x3, rx, sx, ex); } Cm 0U ?t 3X $N 4X ?t $r Mx MQ $9 $k $K $O #include <math.h> $r ;X Dj $7 $F !" ?t 3X %i %$ %V %i %j $r Mx MQ 2D G= $K $7 $F $* $+ $M $P $J $i $J $$ !# $3 $N B> $K !$ cos(x) !$ tan(x) !$ log(x)=log e ( x ) !$ fabs(x) $J $I $, $" $k !% 4X ?t $O <+ J, $G :n $k $3 $H $b $G $- $k !% Nc Bj 1.4 !! x $N #3 >h $r 5a $a $k 4X ?t $r :n $l !% #include <stdio.h> #include <math.h> /* REIDAI 1.4 */ float Cube(float x); main() { float x,x2,x3,rx,sx,ex; scanf("%f",&x); x2=x*x; x3=Cube(x); /* 4X ?t Cube $r 8F $S =P $7 $F $$ $k */ rx=sqrt(x); sx=sin(x); ex=exp(x); printf("%f %f %f %f %f\n",x2, x3, rx, sx, ex); } float Cube(float a) /* $3 $3 $+ $i $, <+ J, $G :n $C $? 4X ?t */ { float a3; a3=a*a*a; return(a3); } =E MW ;v 9‘

{ 5 { 1. 4X ?t $O x(y) $H $$ $& 7A $r $7 $F $$ $k !# 2. ;H $& 4X ?t $O ;v A0 $K !V $D $+ $& $h !W $H oat Cube( oat x); $G @k 8@ $9 $k !# $3 $3 $G !" <B ?t $N #3 >h $r 5a $a $k $N $G oat x $H $7 !" $= $N 7k 2L $O !" <B ?t $G 5a $a $i $l $k $+ $i oat Cube $H $7 $F $$ $k !# 3. x $N CM $, !" a $K %3 %T !< $5 $l !" $= $N #3 >h $, 7W ;; $5 $l $F !" a3 $K Be F~ $5 $l $k !# 7W ;; 7k 2L !J Cube(x) $N CM !K $r ;} $A 5" $k $K $O !" return (a3); $r MQ $$ $k !# 4J C1 $J Ld Bj 1.4.a: a3 $r ;H $o $J $$ $G !" a $N #3 >h $r 4X ?t Cube $N CM $H $9 $k $K $O $I $& $9 $l $P $h $$ $+ !# Nc Bj 1.5 a !$ b $N #2 $D $N @0 ?t $N $& $A Bg $- $$ $b $N $r 5a $a $k 4X ?t max $r $D $/ $l !% $3 $l $K $O !$ %W %m %0 %i %‘ 9= B$ $N J, 4t $r MQ $$ $k !% #C $G J, 4t $r I= 8= $9 $k :G $b Ia DL $N J} K! $O !$ if J8 !J 65 2J =q p.24 !K $r MQ $$ $k !% if ( >r 7o ) { ....; >r 7o $, K~ B- $5 $l $k $H $- $K ....; <B 9T $9 $k <j =g !J J8 $, $R $H $D $N ;~ $O { $H } $O IT MW !K } else { ....; >r 7o $, K~ B- $5 $l $J $$ $H $- $K ....; <B 9T $9 $k <j =g !J $3 $l $, $J $$ $H $- $K $O else 0J 2< $O >J N, !K } $7 $? $, $C $F !$ $3 $N >l 9g $O int max(int x,int y) { int max; if (x>y) { max = x; } else { max = y; } return(max); } $H $J $k !% Cm 0U g $N 8e $K $O !( $r IU $1 $J $$ $3 $H !# Ld Bj 1.6 Fs ?t a !$ b $r FI $_ 9~ $_ !$ $= $N :G Bg CM $H :G >. CM $r =P NO $9 $k %W %m %0 %i %‘ $r :n @. $; $h !% Ld Bj 1.7 $3 $l $r ;0 ?t a !$ b !$ c $N :G Bg CM $H :G >. CM $r =P NO $9 $k $b $N $K JQ 99 $; $h !%

{ 6 { #1 !% #4 !! :F 5" 8F $S =P $7 4X ?t $, <+ J, <+ ?H $r 8F $S =P $9 9= B$ $K $J $C $F $$ $k $b $N $r :F 5" 8F $S =P $7 $H $$ $& !J 65 2J =q p.78 !K !% $3 $3 $G $O 3, >h $r 7W ;; $9 $k Nc $r >e $2 $k !% Nc Bj 1.8 n ! $r 7W ;; $9 $k 4X ?t $r =q $1 !% int kaijou(int k) { if (k>1) { return(kaijou(k-1)*k); } else { return(1); } } $3 $N >l 9g $O !$ <! >O $K =P $F Mh $k 7+ $j JV $7 $r ;H $& $3 $H $K $h $C $F $b %W %m %0 %i %‘ $G $- $k !% $7 $+ $7 !$ $3 $N Nc $N $h $& $K !$ :F 5" 8F $S =P $7 $r MQ $$ $k $H Hs >o $K 4J C1 $K %W %m %0 %i %‘ $r =q $/ $3 $H $, =P Mh $k >l 9g $, $" $k !% Ld Bj 1.9 Nc Bj $r ;2 9M $K $7 $F !$ n $, 6v ?t $N ;~ $O n � ( n � 2) � ( n � 4) � � � � � 2 5Z $S !$ n $, 4q ?t $N ;~ $O n � ( n � 2) � ( n � 4) � � � � � 1 $r 5a $a $k %W %m %0 %i %‘ $r :n @. $; $h !% %R %s %H n $, 6v ?t $+ !$ 4q ?t $+ $O n mo d 2 $, 0 $+ 1 $+ $K $h $C $F 6h JL $G $- $k !% !! #2 !% >o Hy J, J} Dx <0 $N ?t CM 2r K! #2 !% #1 !! Euler K! 0l 3, $N Hy J, J} Dx <0 dy =dx = f ( x; y ) $r =i 4| >r 7o x = x 0 $G y = y 0 $N $b $H $K 2r $/ $3 $H $K $9 $k !# h $r !V =< J, !W $K >. $5 $/ $H $k $H !" y ( x + h ) � y ( x ) + hf ( x; y ) ; (2 : 1) $3 $l $G !" ( x n ; y n ) $+ $i ( x n +1 � x n + h; y n +1 ) $N CM $, 5a $a $i $l $k $N $G !" $3 $l $r 7+ $j JV $7 $F $$ $1 $P !" Hy J, J} Dx <0 $N 2r $, F@ $i $l $k !#

{ 7 { - 6 x y # # # # # # # # # # ( x n ; y n ) ( x n +1 ; y n +1 ) - 6 h hf ( x n ; y n ) #2 !% #2 !! 7+ $j JV $7 7W ;; A0 $N @a $+ $i !" Hy J, J} Dx <0 $r 2r $/ <g MW $J It J, $O !" y=y+f(x,y)*h; x=x+h; $G $" $k $3 $H $, $o $+ $C $? !# $3 $l $r 7+ $j JV $7 <B 9T $9 $l $P Hy J, J} Dx <0 $N 2r $, F@ $i $l $k $3 $H $K $J $k !# x=x+h $H $$ $& J8 $O !" !V x $K 5- 21 $5 $l $F $$ $k Cf ?H $r h $@ $1 A} $d $7 $F !" $^ $? x $K 5- 21 $5 $; $k !# !W $H $$ $& 0U L# $G $" $k $3 $H $K Cm 0U !# $3 $3 $G :G 8e $N 4p K\ E* %W %m %0 %i %‘ 9= B$ 7+ $j JV $7 $, $G $F $- $? !% #C $G $O 7+ $j JV $7 $O !" while ( >r 7o ) {......; $^ $: >r 7o $r D4 $Y !" ......; !! K~ B- $5 $l $F $$ $k $J $i !P !Q $N Cf $N ;E ;v $, <B 9T $5 $l $k !# ......; K~ B- $5 $l $F $$ $J $$ $J $i !Q $N <! $N J8 $K 0\ $k !# } $3 $l $r !" 7+ $j JV $9 !# $H $$ $& J8 $G 5- =R $5 $l $k !# Nc Bj 2.1 $H $7 $F !" #1 $+ $i #1 #0 #0 $^ $G $N @0 ?t $N OB $r 5a $a $F $_ $h $& !# /* Rei 2.1 */ #include <stdio.h> main() { int i,wa; i=1; wa=0; while (i<=100) { wa=wa+i; i=i+1; }

{ 8 { printf("Sum of 1,2,...%d=%d\n",i-1,wa); } $3 $3 $G !" $$ $/ $D $+ $N 4J JX $J 5- =R K! $r $^ $H $a $F 3P $( $F $* $3 $& !# while $r 4^ $‘ It J, $O !" <! $N $h $& $K =q $$ $F $b $h $$ !# while (i<=100) { wa+=i; i++; } $3 $3 $G !" ;H $o $l $F $$ $k $N $O !" J# 9g Be F~ 1i ;; $H %$ %s %/ %j %a %s %H !" %G %/ %j %a %s %H 1i ;; $G $" $k !# J# 9g Be F~ 1i ;; wa+=i $O !" wa=wa+i $H F1 $8 $G $" $k !# F1 $8 $h $& $K $7 $F !" a-=b $O !" a=a-b $H F1 $8 0U L# $G $" $k !# %$ %s %/ %j %a %s %H 1i ;; $H %G %/ %j %a %s %H 1i ;; i++ $b $7 $/ $O ++i $O !" i $r 1 A} 2C $5 $; $k $3 $H $r I= $9 !# $D $^ $j i=i+1 $H F1 $8 $G $" $k !# $^ $? !" i- - $b $7 $/ $O - -i $O !" i $r 1 8: >/ $5 $; $k $3 $H $r I= $9 !# $D $^ $j i=i-1 $H F1 $8 $G $" $k !# $? $@ $7 A0 CV 1i ;; ;R j=++i $H 8e CV 1i ;; ;R j=i++ $H $O !" 0U L# $, 0[ $J $k $N $G Cm 0U !# $D $^ $j !" j=++i $O !" $^ $: %$ %s %/ %j %a %s %H $7 $? 8e $K Be F~ $, 9T $J $o $l !" j=i++ $G $O !" j=i $N Be F~ $, 9T $J $o $l $? 8e !" i $N CM $@ $1 $, %$ %s %/ %j %a %s %H $5 $l $k !# $? $H $( $P !$ n=3 $N $H $- !$ x=n++; $N J8 $N 8e $G $O !$ x $N CM $O 3 $G $" $k !J n $O $b $A $m $s 4 !K $, !$ x=++n; $N 8e $G $O !$ x $N CM $b 4 $K $J $C $F $$ $k !% $3 $N Fs $D $r Mx MQ $9 $k $H !" while $r 4^ $‘ It J, $O !" $5 $i $K 4J JX $K <! $N $h $& $K =q $$ $F $b $h $$ !# while (i<=100) { wa+=i++; } N} =, 2.2 !! Bh #1 >O $G 4{ $K 3X $s $@ !$ 3, >h $r $b $H $a $k 4X ?t $r 7+ $j JV $7 $r MQ $$ $F 7W ;; $9 $k $b $N $K =q $- D> $; !% 2] Bj 2.3 !! dy =dx = x � y !J $3 $N Ez $( $O (1) $G $" $k $, !K !" $3 $l $r Euler K! $r MQ $$ $F 2r $1 !# =i 4| CM $O x = 0 $G y = 0 $H $9 $k !# !! #2 !% #3 !! =$ @5 Euler K! Euler K! $N 7W ;; K! $r !" ~ y n +1 = y n + f ( x n ; y n ) � h y n +1 = y n + f ( x n ; y n ) + f ( x n +1 ; ~ y n +1 ) 2 � h (2 : 2) $H $7 $? $b $N $r =$ @5 Euler K! $H $$ $& !# 2] Bj 2.4 !! 2] Bj #1 $r $3 $N J} K! $G 2r $- !" !J 2] Bj 2.3 $H $N !K 8m :9 $N :9 $r D4 $Y $h !#

{ 9 { #2 !% #4 !! %k %s %2 !] %/ %C %? K! $3 $N Euler K! $O !" 4X ?t $N JQ 2= $, D> @~ E* $G $J $$ $H 8m :9 $, Bg $- $/ $J $k !# $b $& >/ $7 8m :9 $N >/ $J $$ J} K! $H $7 $F %k %s %2 !] %/ %C %? K! $, $" $k !# y (1) n = y n + h 2 f (1) n ; f (1) n = f ( x n ; y n ) ; y (2) n = y n + h 2 f (2) n ; f (2) n = f ( x n + h 2 ; y (1) n ) ; y (3) n = y n + hf (3) n ; f (3) n = f ( x n + h 2 ; y (2) n ) ; y n +1 = y n + h 6 ( f (1) n + 2 f (2) n + 2 f (3) n + f (4) n ) ; f (4) n = f ( x n +1 ; y (3) n ) !! (2 : 3) #2 !% #5 !! O" N) Hy J, J} Dx <0 O" N) Hy J, J} Dx <0 dy dx = f y ( x; y ; z ) dz dx = f z ( x; y ; z ) (2 : 4) $r 2r $/ $K $O !" $I $& $7 $? $i $h $$ $@ $m $& $+ !) =$ @5 Euler K! $r Nc $K $H $k $H !" ~ y n +1 = y n + f y ( x n ; y n ; z n ) � h ~ z n +1 = z n + f z ( x n ; y n ; z n ) � h y n +1 = y n + f y ( x n ; y n ; z n ) + f y ( x n +1 ; ~ y n +1 ; ~ z n +1 ) 2 � h z n +1 = z n + f z ( x n ; y n ; z n ) + f z ( x n +1 ; ~ y n +1 ; ~ z n +1 ) 2 � h (2 : 5) $H $9 $l $P $h $$ !# %W %m %0 %i %‘ $G =q $1 $P !" while (x<=xmax} { y1=y+fy(x,y,z)*h; z1=z+fz(x,y,z)*h; y2=y+0.5*(fy(x,y,z)+fy(x+h,y1,z1))*h; z=z+0.5*(fz(x,y,z)+fz(x+h,y1,z1))*h; y=y2; x+=h; } $N MM $K $9 $l $P $h $$ !# <A Ld !! >e $N %W %m %0 %i %‘ $G 0l EY y 2 $K ?7 $7 $$ y $N CM $r Be F~ $7 $? 8e !" #2 9T 2< $G $" $i $? $a $F y $K Be F~ $7 $F $$ $k !# $3 $l $O $J $< $+ !)

{ 10 { O" N) Hy J, J} Dx <0 $r MQ $$ $k $H !" #2 3, 0J >e $N Hy J, J} Dx <0 $r 2r $/ $3 $H $, $G $- $k !# y 0 = z $H CV $/ $H d 2 y =dx 2 = f ( x; y ; y 0 ) $O <! $N $h $& $K =q $- 49 $( $i $l $k !# dz dx = f ( x; y ; z ) dy dx = z (2 : 6) 2] Bj 2.5 !! >e $N CV $- 49 $( $r Mx MQ $7 $F !" y 00 = � y !J Ez $( $O 8@ $o $: $H CN $l $? ;0 3Q 4X ?t !K $r 2r $1 !# =i 4| >r 7o $O x = 0 $G !" y = 0 ; y 0 = 1 $H $; $h !# !! #3 !% JP Hy J, J} Dx <0 #3 !% #1 !! G. EA F3 J} Dx <0 E4 $N K@ $N JR J} $N C< $r !$ FM A3 9b 29 $K G. $7 $? $H $9 $k !% G. EA F3 $G !$ $= $N C< $+ $i B> J} $X !$ G. $, N. $l !$ $7 $@ $$ $K A4 BN $, 9b 29 $K $J $k $@ $m $& !% $3 $N $H $- $N 29 EY $N JQ 2= $O !$ >l =j >l =j $G $I $N MM $K JQ 2= $9 $k $@ $m $& $+ !% $3 $l $r 5- =R $9 $k J} Dx <0 $, G. EA F3 J} Dx <0 $G $" $k !% ?^ $N $h $& $K !$ K@ $N D9 $5 $N J} 8~ $K !$ x <4 $r $H $k !% C1 0L LL @Q $N CG LL @Q $r DL $C $F N. $l $k !$ G. %( %M %k %. !< $N NL q $O !$ G. EA F3 N( ( � ) $H 29 EY 8{ G[ ( @ T =@ x ) $N @Q $G I= $5 $l $k !% q = � � @ T @ x (3 : 1) $A $J $_ $K E4 $N G. EA F3 N( $O !$ 15 � 50Js � 1 m � 1 K � 1 $G $" $k !% C1 0L BN @Q Ev $j $N G. %( %M %k %. !< $N ;~ 4V JQ 2= $O @ E @ t = � @ q @ x (3 : 2) Hf G. $r c $H $9 $k $H !$ � E = c� T $@ $+ $i !$ Hf G. $H G. EA F3 N( $, 29 EY $K 0M $i $: $K 0l Dj $H $9 $k $H !$ 29 EY JQ 2= $N <0 $O !$ c @ T @ t = � @ 2 T @ x 2 (3 : 3) $H $J $k !% x 0 = x L u 0 = T T 0 t 0 = t ( cL 2 =� ) $H CV $/ $H !$ !J #3 !% #3 !K <0 $O !$ @ u 0 @ t 0 = @ 2 u 0 @ x 0 2 (3 : 4) $H $J $k !% x 0 !" u 0 !" t 0 $O $9 $Y $F !" <! 85 $N $J $$ NL $K $J $C $F $$ $k !# $3 $N $h $& $K !" J} Dx <0 $r <! 85 $N $J $$ NL !J L5 <! 85 NL !K $K BP $9 $k $b $N $K =q $- 49 $( $k $3 $H $r L5 <! 85 2= $" $k $$ $O 5, 3J 2= $H $$ $& !#

{ 11 { #3 !% #2 !! M[ 2r K! =q $/ $N $K LL E] $J $N $G !$ $3 $l 0J 9_ !J #3 !% #4 !K <0 $N 0 $O >J N, $9 $k !% $3 $l $r !$ $3 $N @a $G $O !$ :9 J, K! $G 2r $/ !% x $N 6h 4V 0 � x � 1 >e $K Ey 4V 3V ( h ) $K N + 1 8D $N E@ $r 9M $( !$ $= $3 $G $N 29 EY JQ 2= $r DI @W $9 $k !% 29 EY $r u 0 ; u 1 ; u 2 ; . . . ; u N $H =q $/ !% E@ $N 4V $N 4V 3V $, >. $5 $1 $l $P !$ Hy J, $r :9 J, $K =q $- D> $; $k !% $D $^ $j !$ @ u @ x = u i +1 � u i h (3 : 5) @ 2 u @ x 2 = u i +1 � 2 u i + u i � 1 h 2 (3 : 6) $h $C $F u i ( t + � t ) = u i ( t ) + � t h 2 [ u i +1 ( t ) � 2 u i ( t ) + u i � 1 ( t )] (3 : 7) 1& JU $O ;~ 4V t $N ;~ $N CM $N $_ $G 7W ;; $G $- $k $N $G !$ � t 8e $N x i $G $N 29 EY $, 7W ;; $G $- $k !% $3 $l $r !$ 0 ; 1 ; 2 ; . . . ; N $K $D $$ $F $d $l $P !$ � t 8e $N 29 EY J, I[ $, $o $+ $k !% #3 !% #3 !! 6- 3& >r 7o $H =i 4| >r 7o :G =i !$ $3 $N E4 $N K@ $O 0 � C $G $" $C $? !% u i = 0 for i = 1 ; 2 ; . . . ; N $G $" $k !% $3 $l $r !$ =i 4| >r 7o $H 8F $V !% $^ $? !$ JR J} $N C< $r 2C G. $7 $? 8e !$ 9b 29 $N C< $O !$ 100 � C Dc 29 $N C< $O !$ 0 � C $K J] $? $l $F $$ $? $H $9 $k !% $$ $D $b u 0 = 0 $G u N = 1 $G $" $k ( T 0 = 100) !% $3 $l $r 6- 3& >r 7o $H $$ $& !% #3 !% #4 !! 7+ $j JV $7 $H G[ Ns 7? u 0 ; u 1 ; . . . ; u N $N $h $& $J !$ JQ ?t $N =8 $^ $j $r #C $G ;H $& $K $O !$ G[ Ns $r MQ $$ $k !% G[ Ns $O !$ u[1] $H $+ u[i] $H $$ $C $? $h $& $K ;H $& $, !$ :G =i $K !$ 8D ?t !J 2? HV $^ $G ;H $& $+ !K $H 7? !J <B ?t $+ @0 ?t $+ !K $r ;X Dj $9 $k I, MW $, $" $k !% 2? HV $+ $i ;H $& $+ $O 7h $^ $C $F $$ $k !# :G =i $O u[0] $H 7h $^ $C $F $$ $k !# float u[10]; $3 $l $O !$ #0 $+ $i #1 #0 $^ $G !" #1 #1 8D $N <B ?t $N MW AG $r ;H $& $3 $H $r <( $9 !% <0 !J #3 !% #7 !K $N $h $& $J 7+ $j JV $7 $O !$ $b $A $m $s !$ i=1; while (i<=n-1) { u[i]+=r*(u[i+1]-2*u[i]+u[i-1]); i++; } $H $7 $F $b $h $$ !# !J $3 $3 $G r $O � t=h 2 $G $" $k !% !K i=0 $H i=N $G $O !$ $$ $D $b u i $O 7h $^ $C $F $$ $k $+ $i 7W ;; $9 $k I, MW L5 $7 !% $7 $+ $7 !$ while $K Be $o $k $b $C $H 4J 7i $J I= 8= $H $7 $F !$ for (i= =i 4| CM ; >r 7o H= Dj ; i $r #1 A} $d $9 ) { .......... .......... }

{ 12 { $, $" $k !% $3 $l $r MQ $$ $$ $k $H !" for (i=1; i<=n-1; i++) { u[i]+=r*(u[i+1]-2*u[i]+u[i-1]); } $H =q $1 $k !# while %k !< %W $N =i 4| 2= !J i=1; !K !" >r 7o H= Dj !J (i<=n-1) !K !" $= $7 $F %+ %& %s %? $N :F @_ Dj !J i++; !K $r for $N !J !K $N Cf $K 5M $a 9~ $s $@ I= 8= $H 8+ $F $h $$ !# Ld Bj 3.1 !! $3 $N >e $K <( $7 $? !$ %W %m %0 %i %‘ $K $O !$ 7W ;; $7 $F $b @5 $7 $/ $G $- $J $$ !J 4V 0c $C $? Ez $( $, =P $k !K E@ $, $" $k !% $= $l $O $J $K $+ !) i $r #1 !$ #2 !$ #3 !$ $H JQ $( $J $, $i !$ $I $& $$ $& 7W ;; $, 9T $o $l $k $+ 9M $( $F $_ $h !% 2] Bj 3.2 !! $3 $N Ld Bj $r !$ %W %m %0 %i %‘ $r :n $C $F 2r $1 !% t = 0 : 1 !$ 0 : 2 !$ 0 : 5 $N ;~ $N !$ 29 EY J, I[ $r <( $; !% r $N CM $O $I $N Dx EY $K $H $l $P $h $$ $+ !) #3 !% #5 !! %] %" %C %= %s J} Dx <0 =E NO $d !$ @E EE 5$ NO $J $I $N 5U #2 >r $K Hf Nc $9 $k NO $r 5Z $\ $9 %] %F %s %7 %c %k $O @ 2 � @ x 2 + @ 2 � @ y 2 + @ 2 � @ z 2 = 4 � G� (3 : 8) $K => $& !J @E EE 5$ NO $N ;~ $O 1& JU $O �=� 0 $K $J $k !K !% $^ $? !$ G. EA F3 $N Ld Bj $G !$ G. 8; $+ $i $N H/ G. H $r 4^ $a $k $H !$ c @ T @ t = � @ 2 T @ x 2 + H (3 : 9) $H $$ $& J} Dx <0 $, F@ $i $l $k $, !$ $3 $N H/ G. $r 4^ $‘ G. EA F3 $N Dj >o 2r !J ;~ 4V E* $K 29 EY J, I[ $N JQ $o $i $J $$ >u BV !’ @ u=@ t � 0 !K $O !$ @ 2 u @ x 2 = � H (3 : 10) !J $3 $3 $G !$ H $O $b $H $N H $r �T 0 =L 2 $G 3d $C $? $b $N !K $H $$ $& J} Dx <0 $r 2r $1 $P $h $$ $3 $H $K $J $k !% $3 $l $O !$ !J #3 !% #8 !K <0 $N FH N) JQ ?t $, x $N $_ $N >l 9g $K $" $? $C $F $$ $k !% Hy J, $r :9 J, $K =q $- D> $9 $H !$ $3 $N <0 $O u i +1 � 2 u i + u i � 1 = � H i h 2 (3 : 11) $H $J $k !% $3 $3 $G 6- 3& >r 7o !$ u 0 = 1 !$ u N = 0 $r IU 2C $9 $k $H !$ H i $O M? $( $i $l $F $$ $k $N $G !$ $3 $N <0 $O O" N) J} Dx <0 |- u 1 ; u 2 ; . . . ; u N � 1 $K BP $7 $F N � 1 K\ $N <0 $, $" $k |- $H $7 $F !$ 2r $/ $3 $H $, $G $- $k !% 0 B B B B B B B B B @ � 2 1 0 . . . . . . 0 1 � 2 1 0 . . . 0 0 1 � 2 1 . . . 0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0 . . . 0 1 � 2 1 C C C C C C C C C A 0 B B B B B B B B B @ u 1 u 2 u 3 . . . . . . u N � 1 1 C C C C C C C C C A = � 0 B B B B B B B B B @ H 1 h 2 � u 0 H 2 h 2 H 3 h 2 . . . . . . H N � 1 h 2 � u N 1 C C C C C C C C C A (3 : 12) <! $N @a $G !$ O" N) J} Dx <0 $N 2r K! $K $D $$ $F 3X $V $3 $H $K $9 $k !%

{ 13 { !! #3 @a $X $N Jd 0d #3 !% #4 !! 1" 2r K! A0 @a $G !$ r = � t=h 2 (1) $H $J $k $H !$ ?6 F0 $, 5/ $3 $C $F IT 0B Dj $K $J $j !$ $3 $N J} K! $G $O !$ ?? $N 2r $r 5a $a $i $l $J $$ $3 $H $, J, $+ $C $? !% $= $3 $G !$ $3 $3 $G $O !$ � t $r $I $N MM $K $H $C $F $b !$ ?6 F0 $, 5/ $3 $i $J $$ J} K! $K $D $$ $F !$ 3X $V !% M[ 2r K! $G $O !$ u i ( t + � t ) = u i ( t ) + � t h 2 [ u i +1 ( t ) � 2 u i ( t ) + u i � 1 ( t )] (3 : 7) $H $7 $? !% 1" 2r K! $H 8@ $& $N $O !$ 1& JU $N @ 2 u=@ x 2 $N It J, $r !$ u ( t ) $@ $1 $r MQ $$ $F =q $- I= $9 $N $G $J $/ !$ u ( t + � t ) $r $b MQ $$ $k !% $9 $J $o $A !$ u i ( t +� t ) = u i ( t )+ � t h 2 f � [ u i +1 ( t ) � 2 u i ( t )+ u i � 1 ( t )]+(1 � � )[ u i +1 ( t +� t ) � 2 u i ( t +� t )+ u i � 1 ( t +� t )] g (3 : 8) $H $9 $k (0 � � < 1) !% � = 1 = 2 $H $9 $k J} K! $r !$ %/ %i %s %/ !& %K %3 %k %= %s K! $H $$ $& !% $$ $+ $G $O � = 1 = 2 $N >l 9g $N 2r $- J} $r D4 $Y $k !% !J #3 !% #8 !K <0 $G t + � t $G $N CM !J ?7 $7 $$ CM !K $r :8 JU $K =8 $a $k $H � r u i � 1 ( t + � t ) + (2 + 2 r ) u i ( t + � t ) � r u i +1 ( t + � t ) = r u i � 1 ( t ) + (2 � 2 r ) u i ( t ) + r u i +1 ( t ) : (3 : 9) 1& JU $N CM $O 8= :_ $N CM $G $" $k $+ $i !$ $9 $G $K J, $+ $C $F $$ $k !% J, $+ $i $J $$ t + � t $N ;~ $N CM $r 5a $a $k $3 $H $r 9M $( $l $P $h $$ !% $3 $l $O !$ O" N) J} Dx <0 $r 2r $/ $3 $H $K 5" Ce $9 $k !% 9T Ns 7A <0 $G =q $1 $P !$ 0 B B B B B B B B B @ 2 + 2 r � r 0 . . . . . . 0 � r 2 + 2 r � r 0 . . . 0 0 � r 2 + 2 r � r . . . 0 . . . . . . . . . . . . . . . . . . . . . . . . � r 2 + 2 r � r 0 0 . . . 0 � r 2 + 2 r 1 C C C C C C C C C A 0 B B B B B B B B B @ u 1 u 2 u 3 . . . . . . u N � 1 1 C C C C C C C C C A = 0 B B B B B B B B B @ b 1 b 2 b 3 . . . . . . b N � 1 1 C C C C C C C C C A (3 : 10) $3 $3 $G !$ u 8= :_ $N CM $r ;H $C $F b i = r u i � 1 ( t ) + (2 � 2 r ) u i ( t ) + r u i +1 ( t ) ; (3 : 11) $G $" $k !% $? $@ $7 !$ $b $7 6- 3& >r 7o u 0 = 0 !$ u N = 1 $r 2] $9 $N $G $" $l $P !$ Ev A3 b 1 = (2 � 2 r ) u 1 ( t ) + r u 2 ( t ) ; (3 : 12 a ) b N � 1 = r u N � 2 ( t ) + (2 � 2 r ) u N � 1 ( t ) + 2 r; (3 : 12 b ) $H $7 $J $1 $l $P $J $i $J $$ !% $3 $N O" N) J} Dx <0 $r 2r $1 $P !$ t + � t $N 29 EY J, I[ $, 5a $a $i $l $k !% 5a $^ $C $? ?7 $7 $$ u $r !$ :# EY $O 8= :_ $N CM $H $7 $F 1& JU $K Be F~ $9 $l $P !$ $^ $? !$ <! $N ?7 $7 $$ u $N CM $r 5a $a $i $l $k !% $3 $l $r 7+ $j JV $9 $3 $H $K $h $C $F !$ $5 $i $K G$ 0U $N ;~ 4V $N 29 EY J, I[ $, 5a $a $i $l $k !% 2] Bj !! %, %& %9 $N >C 5n K! $K $h $k O" N) J} Dx <0 $r 2r $/ %W %m %0 %i %‘ $K <j $r 2C $( $F %/ %i %s %/ !& %K %3 %k %= %s K! $K $h $C $F !$ G. EA F3 $r 1" 2r K! $G 2r $/ %W %m %0 %i %‘ $r :n $l !%

{ 14 { !! #4 !% O" N) J} Dx <0 $N 2r K! #4 !% #1 !! %, %& %9 $N >C 5n K! 2r $/ $Y $- O" N) J} Dx <0 $, A x = b (4 : 1) $G $" $k $H $9 $k !% $3 $3 $G !$ A = 0 B B B B @ a 11 a 12 . . . a 1 n a 21 a 22 . . . a 2 n . . . . . . . . . . . . a n 1 a n 2 . . . a nn 1 C C C C A (4 : 2) x = 0 B B B B @ x 1 x 2 . . . x n 1 C C C C A (4 : 3) b = 0 B B B B @ b 1 b 2 . . . b n 1 C C C C A (4 : 4) $G $" $k !% 8 > > > > > > < > > > > > > : a (1) 11 x 1 + a (1) 12 x 2 + � � � + a (1) 1 n x n = b (1) 1 #1 a (1) 21 x 1 + a (1) 22 x 2 + � � � + a (1) 2 n x n = b (1) 2 #2 a (1) 31 x 1 + a (1) 32 x 2 + � � � + a (1) 3 n x n = b (1) 3 #3 . . . a (1) n 1 x 1 + a (1) n 2 x 2 + � � � + a (1) nn x n = b (1) n #n (4 : 5) >C 5n $N Bh #1 CJ $G $O !$ !J #4 !% #5 !K <0 $N #2 HV L\ 0J 9_ $N <0 $+ $i x 1 $r >C $9 !% $^ $: #1 $K m 21 = a 21 a 11 (4 : 6) $r 3] $1 $F #2 $+ $i 0z $/ $H !$ ( a (1) 22 � m 21 a (1) 12 ) x 2 + � � � + ( a (1) 2 n � m 21 a (1) 1 n ) x n = b (1) 2 � m 21 b (1) 1 (4 : 7) $H $J $k !% F1 $8 $h $& $K !$ #1 $K m 31 = a 31 a 11 $r 3] $1 $F #3 $+ $i 0z $/ $H !$ ( a (1) 32 � m 31 a (1) 12 ) x 2 + � � � + ( a (1) 3 n � m 31 a (1) 1 n ) x n = b (1) 3 � m 31 b (1) 1 !J #4 !% #5 !K <0 $O 8 > > > > > > > < > > > > > > > : a (1) 11 x 1 + a (1) 12 x 2 + � � � + a (1) 1 n x n = b (1) 1 #1 0 a (2) 22 x 2 + � � � + a (2) 2 n x n = b (2) 2 #2 0 a (2) 32 x 2 + � � � + a (2) 3 n x n = b (2) 3 #3 0 2 . . . a (2) n 2 x 2 + � � � + a (2) nn x n = b (2) n # n 0

{ 15 { $3 $3 $G !$ a (2) ij $H b (2) i $O !$ <! <0 $G Dj 5A $5 $l $k !% ( a (2) ij = a (1) ij � m i 1 a (1) 1 j i; j = 2 ; 3 ; . . . ; n b (2) i = b (1) i � m i 1 b (1) 1 i = 2 ; 3 ; . . . ; n (4 : 9) <! $N CJ 3, $G $O !$ #3’ 0J 9_ $N <0 $+ $i x 2 $r 4^ $‘ 9‘ $r >C 5n $9 $k !% 0J 2< F1 MM $K $7 $F !$ <! !9 $K x i $r >C $7 $F $$ $/ !% $3 $N >C 5n $N <j =g $r $^ $H $a $k $H !$ for (k=1; k <= n-1; k++) { d[k]=a[k][k]; for (i=k+1; i<=n; i++) { m[i][k]=a[i][k]/d[k]; for (j=k+1; j<=n; j++) { a[i][j]=a[i][j]-m[i][k]*a[k][j]; } b[i]=b[i]-m[i][k]*b[k]; } } $3 $N A‘ :n $G !$ 85 $N J} Dx <0 $O U x = b (4 : 10) U = 0 B B B B @ a (1) 11 a (1) 12 . . . a (1) 1 n a (2) 22 . . . a (2) 2 n . . . . . . a ( n ) nn 1 C C C C A (4 : 10) b = 0 B B B B @ b (1) 1 b (2) 2 . . . b ( n ) n 1 C C C C A (4 : 11) $H $$ $& !$ 7A $K JQ 49 $5 $l $? $3 $H $K $J $k !% U $O >e ;0 3Q 9T Ns $G $" $k !% $3 $3 $^ $G $N A‘ :n $r !$ A0 ?J >C 5n $H $$ $& !% !J #4 !% #1 #0 !K <0 $r 2r $/ $3 $H $O $? $d $9 $$ !% $D $^ $j !$ n 9T L\ $N <0 $+ $i !$ x n = b ( n ) n =a ( n ) nn (4 : 13) $3 $l $r !$ n � 1 9T L\ $N <0 $K Be F~ $9 $k $H !$ x n � 1 = ( b ( n � 1) n � 1 � a ( n � 1) n � 1 n x n ) =a ( n � 1) n � 1 n � 1 (4 : 14) $3 $N Fs $D $r n � 2 9T L\ $N <0 $K Be F~ $9 $k $H !$ x n � 2 = ( b ( n � 2) n � 2 � a ( n � 2) n � 2 n � 1 x n � 1 � a ( n � 2) n � 2 n x n ) =a ( n � 2) n � 2 n � 2 (4 : 15) 0J 2< F1 MM $G !$ 2< $+ $i =g HV $K x i $r 5a $a $k $3 $H $, $G $- $k !% $^ $H $a $k $H !$

{ 16 { x[n]=b[n]/a[n][n]; for (i=n-1; i>=1; i--) { x[i]=b[i]; for (j=i+1; j<=n; j++) { x[i]=x[i]-a[i][j]*x[j]; } x[i]=x[i]/a[i][i]; } $3 $N It J, $r !$ 8e B‘ Be F~ $H $$ $& !% 2] Bj #5 !! O" N) J} Dx <0 $r 2r $/ %W %m %0 %i %‘ $r $D $/ $j !$ $= $l $r Mx MQ $7 $F !J #3 !% #1 #2 !K <0 $r 2r $1 !% C" $7 !$ G. 8; $N J, I[ $H $7 $F $O 0 � x � 1 $G $O H = 1 $H $; $h !% !! #5 !% ?t CM @Q J, #5 !% #1 Bf 7A B’ Dj @Q J, I = Z b a f ( x ) dx; (5 : 1) $r 5a $a $k $N $K !$ [ a; b ] $r N Ey J, $7 $F !$ h = ( b � a ) = N (5 : 2) I $r <! $N $h $& $K 6a ;w $9 $k $N $, !$ Bf 7A B’ $G $" $k !% I N = h " 1 2 f ( a ) + N � 1 X n =1 f ( a + nh ) + 1 2 f ( b ) # (5 : 3) $O $8 $a $+ $i !$ N $r 7h $a $F 7W ;; $9 $k $N $b $b $A $m $s $h $$ $, !$ $7 $@ $$ $K !$ N $r A} $d $7 $F 9T $C $F E, Ev $J @: EY $G @Q J, CM $, 5a $a $i $l $? $i !$ =* $o $k $H $$ $& %W %m %0 %i %‘ $, K> $^ $7 $$ !% Ld Bj N = 1 $+ $i N = 2, N = 4,. . . $H J, E@ $N ?t $r #2 G\ $K A} $d $7 $F 9T $- !$ I N $H I 2 N $N :9 $, � !J $3 $l $O == J, $K >. $5 $$ ?t !K $h $j $b >. $5 $/ $J $C $? $i !$ I $, $b $H $^ $C $? $H $7 $F 7k 2L $r =P NO $9 $k %W %m %0 %i %‘ $r :n $l !% (5.7) <0 $N @Q J, $N Nc $r 9T $( !% >e $N Ld Bj $G $O !$ A0 $K 7W ;; $5 $l $? I N $N CM $r ;H $o $J $$ $G <! $N I 2 N $r 7W ;; $7 $? !% $3 $l $O !$ 8z 2L E* $G $O $J $$ $N $G !$ A0 $N CM $r ;H $& $h $& $K 2~ NI $9 $k $3 $H $r 9M $( $k !% $3 $l $K $O !$ <! $N $h $& $K $d $l $P $h $$ !% N = 1 $N $H $- $O !$ I 1 = [ f ( a ) + f ( b )] b � a 2 (5 : 4) N $r G\ $K $7 $F (h $r H> J, $K $7 $F ) I 2 N $r 7W ;; $9 $k $K $O !$ J N = h N X n =1 f � a + ( n � 1 2 ) h � (5 : 5)

{ 17 { h = ( b � a ) = N $r 5a $a $F !$ I N $H J? 6Q $9 $l $P $h $$ !% $D $^ $j !$ I 2 N = I N + J N 2 (5 : 6) $H $9 $l $P !$ 9o $_ I} $, !$ H> J, $N Bf 7A B’ I 2 N $K $J $k !% j I N � I 2 N j < � $H $$ $& >r 7o $r K~ B- $7 $? $i =* $o $j $H $$ $& $3 $H $K $9 $l $P !$ NI $$ !% � $O E, Ev $J (10 � 6 $H $+ ) >. $5 $$ @5 $N ?t $G $" $k !% Ld Bj !! <! $N @Q J, CM $r 5a $a $h !% I = Z 1 � 1 2 1 + x 2 dx (= � ) (5 : 7) #5 !% #2 !! L5 8B 6h 4V $N @Q J, I = Z 1 0 f ( x ) dx (5 : 8) $G !$ f ( x ) $, Hs >o $K Aa $/ 0 $K 6a IU $/ MM $J $b $N $r 9M $( $k !% I ( h ) = h 1 X n =0 f ( nh ) (5 : 9) $3 $s $I $O !$ 2< $+ $i =g HV $K 2C $( $F 9T $C $F 4X ?t $N CM f ( nh ) $, !$ $= $l $^ $G $N !$ It J, OB $N � G\ $K $^ $G 8: $C $? $H $3 $m $G BG $A @Z $l $P $h $$ !% 1 !J sin x exp � x 2 2 $N $h $& $K !$ x $N Bg $- $$ =j $G !$ Nm E@ $r ;} $D $b $N $b $" $k $N $G !$ f ( nh ) $@ $1 $G $J $/ !$ f (( n + 1) h ), f (( n + 1) h ) $b =< J, $K >. $5 $/ $J $C $F $$ $k $3 $H $r 3N $+ $a $? J} $, $h $$ !% $3 $N <j B3 $- $G !$ I ( h ) $" $k h $K BP $9 $k CM $, 5a $a $i $l $k !% A0 $N Ld Bj $H F1 $8 $h $& $K !$ h $r !$ H> J, $K $7 $F $$ $C $F !$ j I ( h ) � I ( h= 2) j $, =< J, $K >. $5 $/ $J $C $? $i 2r $, 5a $^ $C $? $H 9M $( $h $& !% Ld Bj !! <! $N @Q J, CM $r 5a $a $h !% I = 2 Z 1 0 exp � x 2 2 dx (= p 2 � ) (5 : 10) $3 $N >O $N ;2 9M J8 8% !’ ?t CM 7W ;; $N >o <1 !$ 0K M} @5 IW !$ F# Ln OB 7z !$ 6& N) =P HG !% !! IU O? #1 !’ #3 @a $X $N =‘ Hw !] G[ Ns 7? $3 $3 $G !$ G[ Ns 7? $K $D $$ $F 3X $V !% F1 $8 @- <A $N %G !< %? $, B? ?t $" $k ;~ !$ JQ ?t L> $r B? ?t ;H $C $F a !$ b !$ c !$ d !$ e !$ f !$ g !$ $J $I $H $9 $k $N $O 8e $N <h 07 $K LL E] $G $" $k !% $3 $s $J ;~ $O %G !< %? $K =g HV $r $D $1 $F a 1 ; a 2 ; a 3 ; . . . $H $9 $k J} $, $h $$ !% $3 $N $h $& $J %G !< %? $r C $G <h $j 07 $& $N $, G[ Ns 7? !J 65 2J =q #5 #6 %Z !< %8 !K $G $" $k !% G[ Ns 7? $O %W %m %0 %i %‘ >e $G $O a[1] $H $+ a[i] $H $$ $& $U $& $K I= $9 !J a[i] $O i=3 $J $i a[3] $r $" $i $o $9 !K !% JQ ?t $, G[ Ns 7? $G $" $k $3 $H $O int a[100]; float b[10]; 1 $3 $3 $G $O I} #1 9b $5 f ( nh ) $N LL @Q $H It J, OB $G I= $5 $l $k LL @Q $r Hf $Y $F $$ $k !%

{ 18 { $N MM $K $7 $F @k 8@ $9 $k !% $3 $& $9 $k $H !$ a[0] !$ a[1] !$ a[2] !$ ... !$ a[99] $N 100 8D $N @0 ?t 7? $N 5- 21 >l =j $H !$ b[0] !$ b[1] !$ b[2] !$ ... !$ b[9] $N 10 8D $N <B ?t 7? $N 5- 21 >l =j $, =‘ Hw $5 $l $k !% :G =i $, 0 $+ $i ;O $^ $k $3 $H $K Cm 0U !% Ld Bj !! c:test.dat $H $$ $& %U %! %$ %k $K <! $N $h $& $J %G !< %? $, F~ $C $F $$ $k !% 15 !! %/ %i %9 $N ?M ?t 88 !! #1 HV $N ?M $N E@ ?t 45 !! #2 HV $N ?M $N E@ ?t 60 !! #3 HV $N ?M $N E@ ?t ...... 90 !! #1 #5 HV L\ $N ?M $N E@ ?t $3 $l $r FI $s $G !$ J? 6Q CM !$ I8 =‘ JP :9 $r 5a $a !$ 85 $N %G !< %? $H 6& $K =P NO $9 $k %W %m %0 %i %‘ $r :n $l !% Cm 0U #1 !’ J? 6Q CM !$ I8 =‘ JP :9 $N 5a $a J} $O 65 2J =q #5 #7 %Z !< %8 ;2 >H Cm 0U #2 !’ %- !< %\ !< %I $+ $i $G $J $/ c:test.dat $H $$ $& %U %! %$ %k $+ $i %G !< %? $r FI $‘ $K $O !$ !J 65 2J =q #9 #6 5Z $S #1 #0 #2 %Z !< %8 !K $D $. $N $h $& $K $9 $k !% main() { FILE *inf; !! !! !! !! !! !! !! !! %U %! %$ %k %] %$ %s %? !< 7? JQ ?t inf $N @k 8@ ...... ...... inf = fopen("c:test.dat", "r"); !! !! !! !! !! !! !! !! !! c:test.dat $H $$ $& %U %! %$ %k $r inf $H 8F $V !% !! !! !! !! !! !! !! !! !! r $O read FI $_ 9~ $‘ %U %! %$ %k $H $7 $F ;H $& $3 $H $r <( $9 !% !! !! !! !! !! !! !! !! !! !! !! => $C $F Fb MF $, JQ 2= $9 $k $3 $H $O $J $$ !% !! !! !! !! !! !! !! !! !! $= $N B> w $O =q $- 9~ $‘ %U %! %$ %k $H $7 $F !$ a $O B3 $1 $F =q $- 9~ $‘ %U %! %$ %k $H $7 $F !! !! !! !! !! !! !! !! !! %* !< %W %s $9 $k $3 $H $r <( $9 !% fscanf(inf,&a[i]) !! !! !! !! !! !! !! !! <B :] $K FI $_ =P $7 !$ a[i] $K 5- 21 $9 $k !% !! !! !! !! !! !! !! !! !! scanf( $N Be $o $j $K !$ %U %! %$ %k inf $+ $i FI $‘ $N $G fscanf(inf, $r $D $1 $k !% =q $- =P $9 >l 9g $O fprintf(outf,.. $N $h $& $K $J $k !% Ld Bj !! A0 $N Ld Bj $, $G $- $? $i !$ $5 $i $K !$ %/ %i %9 $N :G 9b E@ $H :G Dc E@ $r 5a $a $F 85 $N %G !< %? $H 6& $K =P NO $9 $k %W %m %0 %i %‘ $r :n $l !% ;2 9M !’ :G Bg CM $N A\ $7 J} saidai_chi=0; for (i=1 ;i<= n ; i++) { if (a[i]> saidai_chi) { saidaichi=a[i]; } } end;

{ 19 { !! IU O? #2 !’ %0 %i %U %# %C %/ $N ;H $$ J} (1) :B I8 7O !’ 2h LL $N :8 >e $, (0,0) $G !$ x- J} 8~ $, 0 !A 639 !$ y- J} 8~ $, 0 !A 399 $G $" $k !% (2) %0 %i %U %# %C %/ %9 $N =‘ Hw !’ $^ $: !$ %0 %i %U %# %C %/ %9 $r ;H $& $? $a $K $O #include $H $7 $F #include <graphics.h> $H =q $/ !% %0 %i %U %# %C %/ %9 $N =i 4| 2= !’ $5 $i $K !$ main() $N E, Ev $J $H $3 $m $K !$ ?^ $r IA $/ =‘ Hw $H $7 $F gd = DETECT; initgraph(&gd, &gm, "b:\\turbo_c\\bgi"); $H 5- =R $9 $k !% $3 $3 $G !$ gd !$ gm $O int 7? $N JQ ?t $G $" $k !J => $C $F @k 8@ $, I, MW $G $" $k !K !% $3 $l $G %0 %i %U %# %C %/ $, ;H $( $k $h $& $K $J $k !% (3) %0 %i %U $r =q $/ $K $O !$ %W %m %C %H $9 $Y $- :B I8 $N AH $, !$ ( x [0] ; y [0]) ; ( x [1] ; y [1]) ; . . . $G M? $( $i $l $F $$ $k $H $9 $k $H !$ moveto(Fx(x[0]), Fy(y[0])); for (i:=1; i<=n; ++i) { lineto(Fx(x[i]), Fy(y[i])); } $3 $3 $G !$ moveto(int x, int y) $O E@ (x,y) $X 0\ F0 $7 !J @~ $O 7k $P $J $$ !K !$ lineto(int x, int y) $O :# $$ $k E@ $+ $i !$ E@ (x,y) $X D> @~ $r 7k $V L? Na !J C $N MQ 8l $G $O 4X ?t !K $G $" $k !% $^ $? !$ Fx(x) $O !$ :B I8 x $N E@ $r !$ 2h LL $N 0 !A 639 $N $I $3 $K BP 1~ $5 $; $k $+ $r 7h $a $k 4X ?t !% Fy(y) $O !$ :B I8 y $N E@ $r !$ 2h LL $N 0 !A 399 $N $I $3 $K BP 1~ $5 $; $k $+ $r 7h $a $k 4X ?t !% Nc $( $P !$ int Fx(x:real) { return(639*x); } $3 $& $9 $k $H !$ x=(0 !A 1) $, Fx=(0 !A 639) $K 0\ $k !% (4) =* N; =h M} !’ closegraph; $H $9 $l $P !$ 2h LL $, >C $( $F 85 $N %? !< %\ C $N 2h LL $K La $k !% >C $5 $J $$ $G ;D $7 $F CV $/ $K $O !$ <! $N Nc $N $h $& $K !$ 2? $+ $r F~ NO BT $K $9 $l $P $h $$ !% $3 $N Nc $G $O y $r F~ NO $9 $k $H %0 %i %U $O >C $( $k !% printf("Do you erase this graph?"); scanf("%c",&y); if (y==’y’) then closegraph;

{ 20 { y $O J8 ;z 7? JQ ?t $G !$ char y; $G Dj 5A $9 $k !% DOS $N 2h LL $G !$ %0 %i %U %# %C %/ %9 $, >C $7 $? $$ >l 9g $K $O !$ B:\> g cls $H $$ $& %3 %^ %s %I $r Mx MQ $9 $k !% $^ $? !$ %0 %i %U $r %3 %T !< $7 $? $$ >l 9g $O !$ B:\> hardcopy $r 0l EY <B 9T $7 $F $* $1 $P !$ <! $N $h $& $K $7 $F $G $- $k $h $& $K $J $k !% [copy] $G %0 %i %U $H %F %- %9 %H !J J8 ;z !K $, !$ [cntl]+[cop y] $G %F %- %9 %H $@ $1 $, !$ [graph]+[copy] $G %0 %i %U $@ $1 $, %O !< %I %3 %T !< $5 $l $k !%