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restart:
Digits:=15;

Euler := proc( f,a,b,alpha, N ) 
local h:
local xx:
local j:
h:=evalf((b-a)/N):
xx:=alpha:
for j from 0 to N-1 do
xx:= xx+f(a+j*h,xx)*h:
od:
xx;
end;

ModEuler:=  proc( f,a,b,alpha, N ) 
local h:
local xx:
local j:
h:=evalf((b-a)/N):
xx:=alpha:
for j from 0 to N-1 do
xx:= xx+(f(a+j*h,xx)+f(a+(j+1)*h,xx+f(a+j*h,xx)*h))*h/2:
od:
xx;
end;

p:= x-> x^3-x+7;

d:=degree(p(x));

N:=100;

for j from 0 to d-1 do
alpha:= evalf(exp(2*j*Pi*I/d)):
RandGamma:= 0.196743+0.7981302*I:#very provisional random gamma 
H:= unapply((1-t)*p(x)+t*RandGamma*(x^d-1),t,x):
f:= unapply(-diff(H(t,x),t)/diff(H(t,x),x),t,x):
print(Euler(f,1.0,0.0,alpha,N)):
od:
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> > fsolve(p(x),x,complex);

for j from 0 to d-1 do
alpha:= evalf(exp(2*j*Pi*I/d)):
RandGamma:= 0.196743+0.7981302*I:#very provisional random gamma 
H:= unapply((1-t)*p(x)+t*RandGamma*(x^d-1),t,x):
f:= unapply(-diff(H(t,x),t)/diff(H(t,x),x),t,x):
print(ModEuler(f,1.0,0.0,alpha,N)):
od:
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restart:
Digits:=15;

Euler := proc( f,a,b,alpha, N ) 
local h:
local xx:
local j:
h:=evalf((b-a)/N):
xx:=alpha:
for j from 0 to N-1 do
xx:= xx+f(a+j*h,xx)*h:
od:
xx;
end;

p:= x-> x^3-x+7;

d:=degree(p(x));

N:=10;

Euler as predictor + Newton as corrector
a:=1.0:
b:=0:
for j from 0 to d-1 do
alpha:= evalf(exp(2*j*Pi*I/d)):
RandGamma:= 0.196743+0.7981302*I:#very provisional random gamma 
H:= unapply((1-t)*p(x)+t*RandGamma*(x^d-1),t,x):
f:= unapply(-diff(H(t,x),t)/diff(H(t,x),x),t,x):
dHx:= unapply(diff(H(t,x),x),t,x):
h:=evalf((b-a)/N):
xx:=alpha:
for k from 0 to N-1 do
xx:= xx+f(a+k*h,xx)*h:
xx:= xx- H(a+(k+1)*h,xx)/dHx(a+(k+1)*h,xx):
od:
print(xx);
od:


