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On the computer program for solving differential
equations using measured data as coefficients.

Hiroshi YAGI
Kensuke GOTO

This paper reports on the ALGOL program for solving the nonlinear differential equation
containing the data given by the experiment as the coefficient.

This method is very available because we have not necessity for making the approximation by the

nonlinear fanction experimented data. We can make it use in the case of any types of nonlinear.

By this method, We store the sampled data of the characteristics curve in memory of Electronic

computer directly. we can make to compute the solution of differential equations by making use

it appropriately.
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V.o=ris
Vi2=L(dip/dt)
Ver= S lig —£(Ve2)}dt/C
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begin real X, H, XEND, AA, BB, CC, DD,
EE, TT1, VVO, KK, RR;

integer N, M, I, J, COUNT;

B—-5 RIB5HEDO7e~F 5~ 1t

E’.%Tf:ﬁ«;ﬂ"X B.2458,
oz RES

AR M Tem |
74 Xomnt 189 PR
34:E 5

B—6 4&H07r—F4—t



array Y, Q, F(0:10), A[0:3), XX,
YY(1:97);
Format F2(1.2, ‘##, 1.4,'4#, ((#) 14,
=1.610-2)14],
F3((#)16, ‘H=",-1.610-2];
Read array (XX([1:97));
Read array (YY([1:97));
Procedure FKT(XX, YY, Y, A, B, C, D, E,
JJ, VO, F);
value A, B, C, E, JJ, VO;
array XX, YY, Y, F;
begin
integer W, K;
real X3, X4, YTD3, YTD4;
X3:=Y(3); X4:=Y[4); K:=0;
for W:=1 step until 96 do
begin ifXX(W)<X3AX3<XX{W+1]then
YTD3: =(YY(W)+(YY(W+1) -YY(W))X
(X3-XX[W))/(XX[W+1) -XX[W])X

10-3
else K:=K+1;
end;
if k=94 then begin Prgintstring
(‘YTD4#END);
YTD3:= —(1.01030);
end;
K:=0;
for W: =1 step 1 until 96 do
begin

HEXX(WISXAAXA<XX[W+1] then
YTD4: =(YY(WI+(YY(W+1] = YYIWI)X

(X4 - XX(W1)/(XX[W+1] = XX(W1)) X10-3

else K: =K+1;
end;
ifK =94 then begin Printstring("YTD4HEND’);
YTD4: = —(1.01930); end;
VO:=(Y(1)-Y[2J+IDXA
F(1):=1.0/BX(-Y(3)+E-(A+D)X
Y1) +Y2DKA-JIXA);
F(2):=1.0/BX(-Y[3]+E-(A+D)X
Y2+ Y[1XA+ITXA);
F(3):=1.0/CX(Y[1]) -YTD3);
F[4):=1.0/CX(Y(2) -YTD4);
end;
SINKO:Read 11(X, H, XEND, N, M, EE,
JI1, AA, BB, CC, DD);

29

Read array(Y[O:N));

for I: =0 step 1 uniil N do Q(I):=0.0;

F(0):=1.0;

A(0):=0.5; A[1):=0.29289322;
A[2): =1.70710678

A(3):=0.5;

Y(0):=X; FKT(XX, YY, Y, AA, BB, CC,
DD, EE, JJ1, VVO, F);

Printring (‘TUNNEL+#DIODE+#TUIKAIRO#
NO##TACHIAGARIZIKAN#NI#+KANSURO
#PROGRAM#NO.27);

Print(F3, H);

Printstring(E(V)&H#H#I(AY, (#1110,
“T(SECY,(‘H)H111,

TICAY, (HOM12, 12(A), (HOIM2, ‘VCI(VY,

CHOMT, VC2AVY, CHOMT, Vout(V)]);

Feed(1); COUNT:=M;

REPEAT:
for J:=0 step 1 until 3 do
begin
for I: =0 step 1 until N do
begin
KK:=HXF[1);
RR: =KK -Q(IJ;

if J=0\/J=3 then RR: =RR-Q(1IJ;
RR: =RRXA[JJ;
if J=3 then RR: =RR/3.0;
Y(IJ: =Y(IJ+RR; .
QI): =Q[I)+3.0KRR -KKXA[JJ;
end;
FKT(XX, YY, Y, AA, BB, CC, DD, EE,
11, VVO, F);
end;
X:=Y(0); COUNT:=COUNT -1;
if(H>0.0\/X=XEND)
A(H<0.0AX<XEND) then
begin
Print(F2, EE, JJ1);
for I: =0 step 1 until M do Print(F2, Y(I));
Print(F2, VVO); go to STOP;
end;
if COUNT =0 then
begin
Print(F2, EE, JJ1);
for 1:=0 step 1 until M do Print (F2, Y(IJ;
Print(F2, VVO); COUNT: =M;



go to REPEAT;

end;

else go to REPEAT;
STOP:

end
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