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ALGORITHMS 91-92

M. SZYSZKOwICZ (Wroclaw)

TWO ONE-STEP METHODS WITH A GIVEN PARAMETER

L. Procedure declaration. Two procedures (sodel23, sode567) in ALGOL
60 for solving the system of ordinary differential equations

(L) y =f(x, ), y(xo) given,

are presented,
The procedures have the same parameters.
Data:

X

— value of x, in (1.1),

x1 — value of the argument for which the problem (1.1) is solved,
€ps — relative error (the given tolerance),

“ta — number which is used instead of zero obtained as solution,
::'m" — minimum allowed step-size,

— number of differential equations,
»1:n] — vector with initial data y(xo) in (1.1),

Sigma — for the procedure sodel23: sigma =% or %, for the procedure
sode567: sigma =5 or 7.
Results:
x‘ — value of xI. ,
y [’-"] — vector with the solution at point xI.

Additional parameters:

Steph  — Jabel outside of the body of the procedures (sodel23, sode567) to
which a jump is made if |h| < hmin (h is the step-size of
integration); increasing eps or decreasing hmin it is possible to

f continue the computations, _

— procedure with the heading: procedure f(x, n, y, d); value x, n;
_real x; integer n; array y, d; which computes the values of the
functions f(x, y) in (1.1) and assigns them to d[1:n].
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procedure sodel23(x,x1,eps,eta,hmin,n,y,steph,f,sigma);
value x1,eps,e§a,hmin,n,sigma;
real x,xl,eps,eta,hmin,signé;
integer n;
array ys
lEEEl s teph;
procedure f;
real h,hh,ww,wl,w2,w3;
integer i;
Boolean last;
array di,yl,y2,y3,y4[1:n];
eps:=.,5/eps;
hi=x1-x;
last:=true;
f(x,n,y,d1);
conth:
hh:=,5xh;
w3:i=hxsigma;
ww:=hhxsigma;

+ for i:=1 step 1 until n gg

begin
wli=y[i];
w2:=d1[i];

YIDi D i=wil+w3xw2;

yY2[ i) i=wl+wwxw?2

end i;
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f(X+w3,r.,y1,y3);
fgi i=1 step 1! E..'E.!..]. n do
YL i):=y[ i J+hxy3[i];
F(x+ww,n,y2,y3);
for i:=1 step 1 until n do
Y2Lidi=y[ i J+hhxy3[i1;
f(x+hh,n,y2,y3);
for f:=1 step 1 until ndo
YA Ji=y2[ i T+wwxy3[i1;
f(x+hh+w,n,yh,y3);
Wii=_0;
for i step 1 until n do
b_e_g__i_n

W2:=y2[ | Jthhxy3[iJ;

W3iw2-y1[i];
Wli=y3[i]=w2w3;
W3:=abs(w3);
Wli=abs(w1);

.

JT wiceta

*=if ww=0 then eta else sqrt(epsxww)x1.25;
hh:

=h/ww;

L w125

then

159
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if abs(hh)<hmin
then go to steph;

last:=false

X:i=x+h;

 for i:=1 step 1 until n do
yLili=y30il;

if last
then go to endp;
f(x,n,y,dl);

wli=x1~-x;

if (wl-hh)xsign(h)<0

then

begin
hh:i=wi;
Iast:=££gg
end (wl-hh)xh<0
end ww<1,25;
h:=hh;
go to conth;
endp:

end sodel23;
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Procedure sode567(x,x1,eps,eta,hmin,n,y,steph,f,sigma);
value x1,eps,eta,hmin,n,sigma;

Teal x,x1,eps,eta,hmin,sigma;

Integer n;

array y;

label steph;

Erocedure f;

Teal h,hh,ww,wl,w2,w3;

Integer i3

Boolean last;
array k,kl,kZ,kB,kh,yh,yl,y2,y3[1:n];
Procedure steprk5(h,x,kl,y,df);
Yalue h,x;

real h,x;

8rray ki,y,df;

begin

for i:=1 step 1 until n do

YhLiJ:=y[i Jewixk1[i];
f(x+.5xh,n,yh,k2);
Wii=, 0625xh;

for j:=1 step 1 until n do

YhDi Je=y[i Jwin(3.0xk1[ i H#k2[11);
Fx+.25xh, n, yh,k3);
Wli=, 25-16.0xsigma;

W2:=32.0xsigma;
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for i:=1 step 1.until ndo.
yhE i JsmyD i Jehx(wix(k 1§ k20§ J)+w2xk3[11);
f(x+.5%h,n,yh,kk);
wl:=12,0xsigma~.1375;
w2:=12,0xsigma=~.375;
W3 75-24 Oxsigma;

for i:=1 step 1 until n do

yhUi Ja=yLi Trhx(wixk1[i Jew2xk2[ i J+w3xk3[ i 1+ .5625xk4[ i 1);
f(x+.75%h,n,yh,df);
wl:=h/7.0;
w2:=4 0~192,.0xsigma;
w3:=7.0-192.0xsigma;
ww:=384 .0xsigma;

for i:=1 step 1 until n do

yh[i]:-y[i]+WIX(WZXk1[i]+w3xk2[i]+NWXk3[i}-12.0xk4[i3+8.Ode[i]);
f(x+h,n,yh,k2);
wl:=h/90.0;

for i:=} step 1 until n do

dfLT Jemyli wix(7.0x(k 101 1+k20§3)+32.0x (k301 HdfL T 1)+12.0xkb[1])
end steprk5; | |
himxl-x;
eps:=1.0/(epsx62.0);
last:=true;
f(x,n,y,k1);
conth:
hbz=, 5xh;
steprk5(h,x,kl,y,y1);
steprk5(hh,x,k1,y,y2);
f(x+hh,n,y2,k);





















