> restart;
y' = y           using Euler, y(0)=1, so y(x) = exp(x) solves the DE

> f:= (x,y) -> y;

b:=1.0;

a:=0;
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> with(plots):
> N:= 4;

h:=(b-a)/N;
> x := Vector(N+1): 

y := Vector(N+1): 
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> x[1]:=0.0:

y[1]:= 1.0:

for i from 2 to N+1 do

x[i] := (i-1)*h;

y[i] := y[i-1]+f(x[i-1],y[i-1])*h;

od:
> yTrue := Vector(N+1):

for j from 1 to N+1

do

yTrue[j]:=exp(x[j]);

od:
> 

> plots[multiple]( plot, [x,y], [x,yTrue] );
[image: image6.png]26

24

22

18

16

14

12

02

04

06

08




> with(LinearAlgebra):
> for j from 2 to 10 do 

N:= 2^j:

h:=(b-a)/N:

x||j := Vector(N+1): 

y||j := Vector(N+1):

x||j[1]:= 0.0:

y||j[1]:= 1.0:

for i from 2 to N+1 do

x||j[i] := (i-1)*h:

y||j[i] := y||j[i-1]+f(x||j[i-1],y||j[i-1])*h:

od:

yTrue||j := Vector(N+1):

for k from 1 to N+1

do

yTrue||j[k]:=exp(x||j[k]):

od:

print(j,VectorNorm(evalf(y||j - yTrue||j)));

od:
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> 

> 

> for J from 2 to 9 do

K:= J+1:

N:= 2^J;

RichApprox||J:= Vector(N+1):

for j from 1 to N+1 do

RichApprox||J[j] := 2*y||K[2*j-1]-y||J[j]:

od:

od:
> 

> for J from 2 to 9 do

K:= J+1:

print (J,VectorNorm(evalf(y||K - yTrue||K)),VectorNorm(evalf(RichApprox||J - yTrue||J)));

od:
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