
(2)(2)

(4)(4)

> > 

(1)(1)

(3)(3)

> > 

> > 

> > 

> > 

> > 

Fixed point iteration for , with .

restart;

Digits:=15;

plot(x^3+4*x^2-10,x=-4..2);

g:=x->(10/(x+4))^(1/2);

p0:=1.5;

for n from 1 to 100 do
p[n]:=evalf(g(p0));
err:=abs(p[n]-p0);
if err>10^(-10) then 
p0:=p[n];



(4)(4)

(6)(6)

> > 

> > 

(5)(5)

> > 

else
break
end if;
end do;

Aitken's accelerated method
p[0]:=1.5; p[1]:=evalf(g(p[0])); p[2]:=evalf(g(p[1]));q[0]:=evalf
(p[0]-(p[1]-p[0])^2/(p[2]-2*p[1]+p[0]));

for n from 3 to 100 do
p[n]:=evalf(g(p[2]));
q[n-2]:=evalf(p[n-2]-(p[n-1]-p[n-2])^2/(p[n]-2*p[n-1]+p[n-2]));
err:=evalf(abs(p[n]-p[2]));
err1:=evalf(abs(q[n-2]-p[2]));
if err1>10^(-10) then 
p[2]:=p[n];
else



(9)(9)

(10)(10)

(7)(7)

> > 

(8)(8)

> > 

(4)(4)

(11)(11)

(6)(6)

> > 

> > 

> > 

> > 

> > 

break
end if;
end do;

fsolve({g(x)=x},{x});

Aitken-Steffensen's accelerated method

g:=x->(10/(x+4))^(1/2);

p0:=1.5;

for n from 1 to 10 do
p1:=evalf(g(p0));
p2:=evalf(g(p1));
q[n]:=evalf(p0-(p1-p0)^2/(p2-2*p1+p0));
err:=evalf(abs(q[n]-p0));
if err>10^(-10) then
p0:=q[n]
else
break
end if
end do;

fsolve({g(x)=x},{x});



(18)(18)

(12)(12)
> > 

(17)(17)

> > 

(15)(15)

> > 

> > 

(4)(4)

> > 
(16)(16)

(14)(14)

> > 

(11)(11)

(6)(6)

> > 

> > 

(13)(13)

> > 

Digits:=15;

Another example

Digits:=10;

p:=n->sum((-1)^(k-1)/k,k=1..n);

sum((-1)^(k-1)/k,k=1..infinity);

evalf(sum((-1)^(k-1)/k,k=1..100)-ln(2));

q:=n->p(n)-(p(n+1)-p(n))^2/(p(n+2)-2*p(n+1)+p(n));

for n from 2 to 15 do
s[n]:=evalf(abs(p(n)-ln(2))):
aitken[n]:=evalf(abs(q(n)-ln(2)))
end do;                       



(20)(20)

(23)(23)

> > 

(21)(21)

(18)(18)

> > 

> > 

(4)(4)

(25)(25)

> > 

> > 

(11)(11)

(6)(6)

(22)(22)

> > 

> > 

(24)(24)

> > 

> > 

(19)(19)

> > 

evalf(abs(p(3)-ln(2)));
0.1401861527

evalf(abs(q(3)-ln(2)));
0.0012972638

restart;

Steffensen's method applied to fixed point iteration

Digits:=15;

g:=x->(10/(x+4))^(1/2);

#G:=x->(x*g(g(x))-(g(x))^2)/(g(g(x))-2*g(x)+x);
G:=x->x-(g(x)-x)^2/(g(g(x))-2*g(x)+x);

p0:=1.0;

for n from 1 to 100 do
p[n]:=evalf(G(p0));
err:=abs(p[n]-p0);
if err>10^(-10) then 
p0:=p[n];
else
break
end if;
end do;



> > 

(18)(18)

> > 

(30)(30)

(28)(28)

> > 

> > 
(26)(26)

(29)(29)

(4)(4)

(25)(25)

(11)(11)

(6)(6)

(27)(27)

> > 

> > 

> > 

Steffensen's method combined with Newton's method

Newton's method
Digits:=100;

f:=x->x^3+4*x^2-10;

fp:=D(f);

p0:=1.5;

for n from 1 to 20 do
p[n]:=evalf(p0-f(p0)/fp(p0));
err:=abs(p[n]-p0);
if err>=10^(-96) then
p0:=p[n]
else
break
end if
end do;



> > 

(18)(18)

(30)(30)

(31)(31)

(32)(32)

(4)(4)

(25)(25)

> > 

(11)(11)

(6)(6)

> > 

> > 

(33)(33)

> > 

Steffensen's combined with Newton's method

Digits:=100;

p0:=1.5;

for n from 1 to 10 do
p1:=p0-f(p0)/fp(p0);
p2:=p1-f(p1)/fp(p1);
q[n]:=evalf(p0-(p1-p0)^2/(p2-2*p1+p0));
err:=evalf(abs(q[n]-p0));
if err>=10^(-96) then
p0:=q[n]
else
break
end if
end do;



(18)(18)

(30)(30)

(4)(4)

(25)(25)

(11)(11)

(6)(6)

> > 

(33)(33)

> > 



(4)(4)

(18)(18)

(30)(30)

(25)(25)

> > 

(33)(33)

(11)(11)

> > 

(6)(6)


