> restart;
First we need a random gamma.  I would prefer to use the Statistics package 

instead of the older deprecated stats package

--something like 

with(Statistics):

X:= RandomVariable(Uniform(0, 1));

Sample(X,1)+Sample(X,1)*I;

Unfortunately this gives back a number, but it is not treated like a number

and causes difficulties with (e.g.) differentiation.  Maple 13 is better in many ways than older

versions of Maple, but certainly this is an annoyance.

> RandGamma := stats[random, uniform]() + stats[random, uniform]()*I;
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> p := z -> z^5-15*z+11;

q:= z -> z^5-1;

H:= (t,z) -> (1-t)*p(z)+ RandGamma*t*q(z);

Hz := unapply(diff(H(t,z),z),t,z);

Ht := unapply(diff(H(t,z),t),t,z);

Z:=fsolve(p(z),z,complex):
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The solutions using Maple's solver

> for j from 1 to 5 do Z[j]; od;
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And their residuals

> for j from 1 to 5 do abs(p(Z[j])); od;
[image: image12.wmf]0.


[image: image13.wmf]0.1166190379

10

-7


[image: image14.wmf]0.1166190379

10

-7


[image: image15.wmf]0.


[image: image16.wmf]0.


> with(LinearAlgebra):

Solutions:= Vector(5):

Let's do it without Newton 

> N:=10;

h:= 1.0/N;

for k from 1 to 5 do

f:= evalf(cos(2*Pi/5*k) + sin(2*Pi/5*k)*I);

for j from 0 to N - 1 do

f := f + Ht(1-j*h,f)/Hz(1-j*h,f)*h;

od:

Solutions[k]:= f;

od:
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The solutions do not match up.

> Solutions;
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The residuals are awful

> for k from 1 to 5 do abs(p(Solutions[k])); od;
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> N:=100;

h:= 1.0/N;

for k from 1 to 5 do

f:= evalf(cos(2*Pi/5*k) + sin(2*Pi/5*k)*I);

for j from 0 to N - 1 do

f := f + Ht(1-j*h,f)/Hz(1-j*h,f)*h;

od:

Solutions[k]:= f;

od:
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Comparing the solutions found to the true solutions, we see we they match up.

> for k from 1 to 5 do Z[k]; od;

Solutions;
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The residuals are better, but still not good

> for k from 1 to 5 do abs(p(Solutions[k])); od;
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Now let's use Newton and Euler together

> N:=5;

h:= 1.0/N;

for k from 1 to 5 do

f:= evalf(cos(2*Pi/5*k) + sin(2*Pi/5*k)*I);

for j from 0 to N - 1 do

f := f + Ht(1-j*h,f)/Hz(1-j*h,f)*h;

f := f - H(1-(j+1)*h,f)/Hz(1-(j+1)*h,f);

od:

Solutions[k]:= f;

od:
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Even with N=5, using Newton gets much much smaller residuals, but clearly

we have missed some solutions and have others occuring multiply.

> for k from 1 to 5 do Z[k]; od;

Solutions;

for k from 1 to 5 do abs(p(Solutions[k])); od;
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> N:=10;

h:= 1.0/N;

for k from 1 to 5 do

f:= evalf(cos(2*Pi/5*k) + sin(2*Pi/5*k)*I);

for j from 0 to N - 1 do

f := f + Ht(1-j*h,f)/Hz(1-j*h,f)*h;

f := f - H(1-(j+1)*h,f)/Hz(1-(j+1)*h,f);

od:

Solutions[k]:= f;

od:
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Pretty good for N only 10, though we still are missing one solution

> for k from 1 to 5 do Z[k]; od;

Solutions;

for k from 1 to 5 do abs(p(Solutions[k])); od;
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> N:=100;

h:= 1.0/N;

for k from 1 to 5 do

f:= evalf(cos(2*Pi/5*k) + sin(2*Pi/5*k)*I);

for j from 0 to N - 1 do

f := f + Ht(1-j*h,f)/Hz(1-j*h,f)*h;

f := f - H(1-(j+1)*h,f)/Hz(1-(j+1)*h,f);

od:

Solutions[k]:= f;

od:

[image: image64.wmf] := 

N

100


[image: image65.wmf] := 

h

0.01000000000


With N = 100, we have excellent results

> for k from 1 to 5 do Z[k]; od;

Solutions;

for k from 1 to 5 do abs(p(Solutions[k])); od;
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