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$ Adams Fourth-Order Predictor-Corrector
function y = a4pc(a,b,n,y0,£f)
h=(b-a)/n;
8 prime the first steps with RK4
8 note: to avoid unnecessary calculations we store all function evaluations.
% it’s possible to avoid this memory overhead by using some FIFO structure
y=rk4(a,a+3*h,3,y0,f);
for i=1:4,
ti=a+(i-1)*h;
£s(i) = £(ti,y(i));
end;

for i=4:n,

8 predictor: AB4

y(i+l) = y(i) + (h/24)*(55%fs(i) — 59*fs(i-1) + 37*fs(i-2) -9*fs(i-3));
fs(i+1) f(ati*h,y(i+l));

% corrector: AM4

y(i+l) = y(i) + (h/24)*(9*fs(i+l) +19*fs(i) — 5*fs(i-1) + £s(i-2));
fs(i+l) = f(a+i*h,y(i+l));
end;

8 Adams—-Bashforth Two-Step Explicit Method

function y = ab2(a,b,n,y0,£f)

h=(b-a)/n;

8 prime the first steps with RK4

8 note: to avoid unnecessary calculations we store all function evaluations.
8 it’s possible to avoid this memory overhead by using some FIFO structure
y=rk4(a,a+h,1,y0,£f);

for i=1:2,
ti=a+(i-1)*h;

£s(1) = £(ti,y(i));
end;

8 carry out method
for i=2:n,

y(i+l) = y(i) + (h/2)*(3*fs(i) - fs(i-1));
fs(i+l) = f(a+i*h,y(i+1l));
end;

Monday February 09, 2009
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% Adams—-Bashforth Three-Step Explicit Method 8 Adams—Bashforth Four-Step Explicit Method
function y = ab3(a,b,n,y0,£f) function y = ab4(a,b,n,y0,£f)
h=(b-a)/n; h=(b-a)/n;
8 prime the first steps with RK4 8 prime the first steps with RK4
8 note: to avoid unnecessary calculations we store all function evaluations. 8 note: to avoid unnecessary calculations we store all function evaluations.
% it’s possible to avoid this memory overhead by using some FIFO structure 8 it’s possible to avoid this memory overhead by using some FIFO structure
y=rk4(a,a+2*h,2,y0,f); y=rk4(a,a+3*h,3,y0,f);
for i=1:3, for i=1:4,
ti=a+(i-1)*h; ti=a+(i-1)*h;
£s(i) = £(ti,y(i)); £s(i) = £(ti,y(i));
end; end;
8 carry out method 8 carry out method
for i=3:n, for i=4:n,
y(i+l) = y(i) + (h/12)*(23*fs(i) - 16*fs(i-1) + 5%fs(i-2)); y(i+l) = y(i) + (h/24)*(55%fs(i) — 59*fs(i-1) + 37*fs(i-2) -9+fs(i-3));
fs(i+l) = f(a+i*h,y(i+l)); fs(i+l) = f(a+i*h,y(i+l));
end; end;
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% Adams-Bashforth Five-Step Explicit Method function drva
function y = ab5(a,b,n,y0,£f) ¢ we use for reference 5.6.3 a:
h=(b-a)/n; $n=10; a=1; b=2; £ = @(t,y) y/t — (y/t)"2; y0=1;
8 prime the first steps with RK4 gy = Q(t) t./(l+log(t));
8 note: to avoid unnecessary calculations we store all function evaluations. fprintf('—————————————- 5.6.2 a \n’");
% it’s possible to avoid this memory overhead by using some FIFO structure n=10; a=0; b=1; y0=1; £ = @(t,y) (2-2*t*y)/(t"2+1);
y=rkd(a,a+4*h,4,y0,£); y = @(t) (2*t+l)./(t."2+1);
for i=1:5, compareab(a,b,n,y0,£f,y);
ti=a+(i-1)*h;
fs(i) = £(ti,y(i)); fprintf(’'-———————————-— 5.6.2 b \n’);
end; n=10; a=1;b=2; y0=-1/log(2); £ = @(t,y) vy 2/(1l+t);
= @(t) -1./log(l+t);
¢ carry out method compareab(a,b,n,y0,£f,y);
for i=5:n,
y(i+l) = y(i) + (h/720)*(1901*fs(i) — 2774*fs(i-1) + 2616*fs(i-2) -1274*fs(i-3 function compareab(a,b,n,y0,£f,y)
) + 251*fs(i-4)); yab2 = ab2(a,b,n,y0,£f);
fs(i+l) = f(a+i*h,y(i+l)); yab3 = ab3(a,b,n,y0,£f);
end; yab4 = ab4(a,b,n,y0,£f);
yab5 = ab5(a,b,n,y0,£f);

ytrue=y(a+(0:n)*(b-a)/n);
fprintf(’%4s %10s %10s %10s %10s %10s\n’,’'t’,’'AB2’',’'AB3’,’'AB4’',’'AB5', 'True’);
for i=2:n+1,
fprintf(’ %4 1f %10.7f %10.7f %10.7f %10.7f %10.7f\n’', ..
at(i-1)*(b- a)/n,yab2(1),yab3(1),yab4(1),yab5(1),ytrue(1))
end;
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function drvb function y = rk4(a,b,n,y0,£f)
%3 we use for reference 5.6.3 a: y(1l) = yO0;
gn=10; a=1; b=2; £ = @(t,y) y/t - (y/t)"2; yo0=1; h=(b-a)/n;
8y = @(t) t./(l+log(t)); for i=1l:n,
%comparepc(a,b,n,y0,£f,y); ti=a+(i-1)*h;
F1 = h*£(ti,y(i));
fprintf(’—————————————— 5.6.6 a \n’); F2 = h*f(ti+h/2,y(i)+F1/2);
n=10; a=0; b=1; y0=1; £ = @(t,y) (2-2*t*y)/(t"2+1); F3 = h*f(ti+h/2,y(1)+F2/2);
y = @(t) (2*t+1l)./(t."2+1); F4 = h*f(ti+h ,y(i)+F3);
comparepc(a,b,n,y0,£f,y); y(i+l) = y(i) + (F1 + 2*F2 + 2*F3 + F4)/6;
end;
fprintf(’'————————————— 5.6.6 b \n");
n=10; a=1;b=2; y0=-1/log(2); £ = @(t,y) y 2/(1l+t);
y = @(t) -1./log(1l+t);
comparepc(arblnryorfry);
function comparepc(a,b,n,y0,£f,y)
ypc = adpc(a,b,n,y0,£f);
ytrue=y(a+(0:n)*(b-a)/n);
fprintf(’%4s %10s %10s\n’,’'t’,'A4PC’,'True’);
for i=2:n+1,
fprintf('%4.1f %10.7f %10.7f\n’, .
a+(i-1)*(b-a)/n,ypc(i),ytrue(i));
end;
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