10 DEF FN F(X,Y)=Y-X:A$="y-x"

20 MODE 2:LOCATE 13,4

30 PRINT "APROXIMATE SOLOUTIONS FOR DIFERRENTIAL EQUATIONS"
40 PLOT 10,10:DRAW 10,390:DRAW 630,390 :DRAW 630,10:DRAW 10,10
50 PLOT 5,5:DRAW 5,395:DRAW 635,395:DRAW 635,5:DRAW 6,5

60 PLOT 10,300:DRAW 630,300:PLOT 10,80:DRAW 630,80

70 WINDOW #1,23,60,9,20

80 PRINT #1,"1. EULER APROXIMATE METHOD"

90 PRINT #1,"2. RUNGE-KUTTA METHOD"

100 PRINT #1,"3. HEUN METHOD"

110 PRINT #1,"4. NYSTROM METHOD"

120 PRINT #1,"5. RUNGE-KUTTA-GILL METHOD"

130 PRINT #1,"6. MILNE METHOD"

140 PRINT #1,"7. HAMMING METHOD"

150 PRINT #1,"8. ADAMS-MULTON METHOD"

160 PRINT #1,"9. MODIFIED MILNE METHOD"

170 PRINT #1,"10. MODIFIED HAMMING METHOD"

180 LOCATE 23,22

190 INPUT "ENTER METHOD SELECTION (1-10)";MS

200 IF MS>10 OR MS<1 THEN CLS:GOTO 20

210 CLS

220 INPUT" h=";H:INPUT" INITIAL VALUE OF X=";Xi:INPUT" GIVEN VALUE OF X=";Xo
230 K=(Xo-Xi)/H:INPUT" INITIAL VALUE OF Y=o iR CLS

240 ON MS GOTO 250,320,430,500,610,710,790,880,970,1120

250 PRINT :PRINT " —c e m e cm e e e EULER METHOD -=----emmm e

260 GOSUB 1270

270 FOR N=0 TO K-1

280 X=Xi+Nt¥H

290 Yi=Yi+H¥FN F(X,Yi)

300 PRINT TAB(20),"X=";X+H,"Y(";X+H;")=":Yi
310 NEXT:END



330 GOSUB 1270

340 FOR N=0 TO K-1

350 X=Xi+Nx*H

360 K1=H*FN F(X,Yi)

370 K2=H¥FN F(X+0.5%H,Yi+0.5%K1)

380 K3=H¥FN F(X+0.5%H,Yi+0.5%K2)

390 K4=HXFN F(X+H,Yi+K3)

400 Yi=Yi+(K1+42%¥K2+2%K3+K4)/6

410 PRINT TAB(20),"X=";X+H,"Y(";X+H;")=";:Vi
420 NEXT:END



430 PRINT : PRINTIC S was o o ol it S e o s o it HEUN METHOD ====mmmmmm e e

440 GOSUB 1270

450 FOR N=0 TO K-1

460 X=Xi+N*H

470 Yi=Yi+O0.5%HX*(FN F(X,Yi)+FN F(X+H,Yi+H*FN F(X,Yi)))
480 PRINT TAB(20),"X=";X+H,"Y(";X+H;")=";Yi

490 NEXT:END



GOSUB 1270

DIM Y(K+1),X(K+1):X(0)=Xi:Y(0)=Yi

FOR N=1 TO 2:X(N)=X(N-1)4+H:NEXT:XT=X(2)

Y(1)=Y(0)+0.5%H*(FN F(X(0),Y(0))+FN F(X(0)+H,Y(0)+H*FN F(X(0),Y(0))))
PRINT TAB (12005 "X XI(R) 5 Y (R0 X1 5y =R eivi (517

FOR N=2 TO K

YT=Y(O)+2%H¥FN F(X(1),Y(1))

PRINTOTAB(120)), Xt XN S Vo (E 0« ST S ) I= < Y

Y (0) =Y (1Y (1H=YT: X(0)=X (1) X (1) =X(0)+H:XT=XT +H

NEXT: END



620 GOSUB 1270:A=1/SQR(2)

630 FOR N=0 TO K-1

640 X=Xi+N*H

650 K1=FN F(X,Yi)

660 K2=FN F(X+0.5%H,Yi+0.5%H%K1)

670 K3=FN F(X+0.5%H,Yi+(-0.5+A)*HX*K1+(1-A)*H*K2)

680 K4=FN F(X+H,Yi-A*H¥K2+(1+A)*H¥K3)

690 Yi=Yi+H*(K1+2%(1-A)%K2+2%(1+A)*K3+K4)/6

700 PRINT TAB(20),"X=";X+H,"Y(";X+H;")=";Yi:NEXT:END

710 PRINT:PRINT ~=~==--cmc e e e e e e mm e e MILNE METHOD -==--cemecec—cccee—ae——

720 GOSUB 1270:GOSUB 1310

730 FOR N=4 TO K

740 P=Y(O0)+4%¥H*(2%FN F(X(3),Y(3))-FN F(X(2),Y(2))+2%FN F(X(1),Y(1)))/3

750 YT=Y(2)+H*(FN F(X(4),P)+4%FN F(X(3),Y(3))+FN F(X(2),Y(2)))/3

760 PRINT "X=";XT-H,"PY(";XT-H;")=";P,"Y(";XT-H;")=";YT

770 FOR I=0 TO 2:Y(I)=Y(I+1):NEXT I:Y(3)=YT

780 FOR J=1 TO 3:X(J)=X(J+1):NEXT J:X(4)=X(3)+H:XT=XT+H:NEXT N:END

790 PRINT:PRINT"-==--cececm e c e e e e e HAMMING METHOD -----=---cec—mec——eea-

800 GOSUB 1270:GOSUB 1310

810 FOR N=4 TO K

820 P=Y(O0)+4xH*(2%FN F(X(3),Y(3))-FN F(X(2),Y(2))+2%FN F(X(1), Y(l)))/3

830 YT=(9%Y(3)-Y(1)+3%xHX¥(FN F(X(4),P)+2%FN F(X(3),Y(3))-FN F(X(2),Y(2))))/8
840 PRINT "X:";XT-H,"PY(";XT-H;"):";P,"Y(";XT-H;"):";YT

850 FOR I=0 TO 2:Y(I)=Y(I+1):NEXT I:Y(3)=YT

860 FOR J=1 TO 3:X(J)=X(J+1):NEXT J:X(4)=X(3)+H:XT=XT+H:NEXT N

870 END



—

890 GOSUB 1270:GOSUB 1310
900 FOR N=4 TO K
§10yR5Y(3)34* (SEXEN F(X(3),Y(3))-59%FN F(X(2),Y(2))+3T+EN F(X(1),Y(1))-9*FN F(X(

930 Y=Y (3) +HX (9¥FN F(X(4),P)+19%FN F(X(3),¥(3))-53EN F(X(2),Y(2))+EN F(X(1),Y(1
930 PRINT: S X=! s X T=H,  PY (" s XT-H: ") s Py " V(" XT=H; " =" ¥T

940 FOR I=0 TO 2:Y(I)=Y(I+1):NEXT 1:Y(3)=YT

950 FOR J=0 TO 3:X(J)=X(J41):NEXT J:X(4)=X(3)+H:XT=XT+H:NEXT N

960 END



980 GOSUB 1270:GOSUB 1310

990 PT=Y(O)+4%XHX(2%FN F(X(3),Y(3))-FN F(X(2),Y(2))+2%FN F(X(1),Y(1))
1000 Y(4)=Y(2)+H*x(FN F(X(4),PT)+4%FN F(X(3),Y(3))+FN F(X(2),Y(2)))/3
1010 PRINT "X=";X(4),"PY=";PT,"MY=";" = ","Y=";Y(4)

1020 FOR N=5 TO K

1030 P=Y(1)+4%xHX(2%FN F(X(4),Y(4))-FN F(X(3),Y(3))+2%FN F(X(2),Y(2)))/3
1040 M=P+28%(Y(4)-PT)/29

1050 YT=Y(3)+HX(FN F(X(5),M)+4%FN F(X(4),Y(4))+FN F(X(3),Y(3)))/3

1060 PRINT "X='";XT,"P¥=";P,"MY=";M,"¥=" ;YT

1070 'PT=R>_" 1

1080 FOR I=1 TO 3:Y(I)=Y(I+1):NEXT I:Y(4)=YT

1090 FOR J=1 TO 4:X(J)=X(J+1):NEXT J:X(5)=X(4)+H:XT=XT+H

1100 NEXT

1110 END

)/3



1130 GOSUB 1270:GOSUB 1310

1140 PT=Y(O)+4xHXx(2*%FN F(X(3),Y(3))-FN F(X(2),Y(2))+2%FN F(X(1),Y(1)))/3
1150 Y(4)=Y(2)+H*(FN F(X(4),PT)+4%FN F(X(3),Y(3))+FN F(X(2),Y(2)))/3
1160 PRINT "X=";X(4),"PY=";PT,"MY=";" - ","Y=";Y(4)

1170 FOR N=5 TO K

1180 P=Y(1)+4%H*(2%FN F(X(4),Y(4))-FN F(X(3),Y(3))+2%FN F(X(2),Y(2)))/3
1190 M=P+112%(Y(4)-PT)/121

1200 YT=(9*Y(4)-Y(2)+3*%HXx(FN F(X(5),M)+2%FN F(X(4),Y(4))-FN F(X(3),Y(3))))/8
1210 PRINT "X=";XT,"PY=";P,"MY=";M,"Y=";YT

1220 PT=P

1230 FOR I=1 TO 3:Y(I)=Y(I+1):NEXT I:Y(4)=YT

1240 FOR J=1 TO 4:X(J)=X(J+1):NEXT J:X(5)=X(4)+H:XT=XT+H

1250 NEXT

1260 END

1270 PRINT:PRINT TAB(10),"DIFERENTIAL EQUATION:","y";CHR$(161);"=f(x,y)=";AS$
1280 PRINT:PRINT" xx* BOUNDARY CONDITIONS x*xx"

;Z?QO?Rﬁ§T££§£HTN¥AB(I4) "y";CHR$(161);"(";Xi;")="Yi,"GIVEN VALUE OF X: X final

1300 RETURN

1310 DIM Y(5),X(6):X(0)=Xi:Y(0)=Yi

1320 FOR N=1 TO 5:X(N)=X(N-1)+H:NEXT:XT=X(5)

1330 FOR N=1 TO 3

1340 K1=H*FN F(X(N-1),Y(N-1)):K2=H¥FN F(X(N-1)+0.5%H,Y(N-1)+0.5%K1)

1350 K3=H*FN F(X(N-1)+0.5%H,Y(N-1)+0.5%K2) :K4=H*FN F(X(N-1)+H,Y(N-1)+K3)

1360 Y(N)=Y(N-1)+(K1+2¥K2+2%xK3+K4) /6 :NEXT

1370 IF MS>8 THEN 1400

1380 FOR N=1 TO 3

+8§g PRINT “"X=";X(N),"PY(";X(N);")=";" - Y X (N ) YN ) s NEXT . RE

1400 FOR N=1 TO 3

1410 ZONE 10

1420 PRINT "X=";X(N),"PY=";" - ","MY=";" - ","Y=";Y(N) :NEXT
1430 RETURN '



