
(4)(4)

(6)(6)

> > 

> > 

(1)(1)

> > 

> > 

> > 

> > 

(5)(5)

> > 
(2)(2)

> > 

(3)(3)

restart;
Digits :=80;#To see things clearly

f := x-> x^3-5;

bisection problem
f(1);
f(2);

3
#different signs, so bisection will work.

Below, I should use a while loop, so we can halt if f(x[j]) is close enough to 0.
a:=1.0;
b:=2.0;
for j from 1 to 3 do
c:= (a+b)/2:
print(j,c):
if (f(c)*f(a) < 0) then 
 b:=c: else 
a:=b:
b:= c:
end if:
end do:

Since 2^(-N) < 0.001 for the first time when N=10
a:=1.0;
b:=2.0;
for j from 1 to 10 do
c:= (a+b)/2:
print(j,c):
if (f(c)*f(a) < 0) then 
 b:=c: else 
a:=b:
b:= c:
end if:
end do:

abs



> > 

> > 

> > 

(6)(6)

(7)(7)

> > 
> > 

> > 

(9)(9)

> > 

> > 

> > 

(10)(10)

(8)(8)
> > 

(1.7099609375000000000000000000000000000000000000000000000000000000000000000
000000-evalf(5^(1/3)));

0.0000150091766969893531088725438601098680551105430549243828617074442959205041732162571870\
10020189002204503289390454018087197576646800785374713893894415032333156031462264979150\
7043419693392331556442949

A smaller error than expected (unusual for the bisection method).
Newton method problem
N:=6;#number of times we iterate

Newton := proc(f,v)
local J,x;
J:=unapply(diff(f(x),x),x);
v - f(v)/J(v);
end proc;
x:=2:
for j from 1 to N do
x:= evalf(Newton(f,x)):
n||j:=x: #sets n_j = x
print(x):
od:

1.7500000000000000000000000000000000000000000000000000000000000000000000000000000
1.7108843537414965986394557823129251700680272108843537414965986394557823129251701
1.7099764289169747925308851148304629067312269434384796740624850635618180307443196
1.7099759466768329886918959701886330858146021596408525435051395072867306254636592
1.7099759466766969893531088833602813504545357482234636234886284982630468435483473
1.7099759466766969893531088725438601098680551105430549928019343155635451047310828

abs
(1.7099759466766969893531088725438601098680551105430549928019343155635451047
310828-evalf(5^(1/3)));

The bisection method yielded a better estimate than expected, but Newton is much better (as expected).

secant method problem
v:=1;
w:=2;
for j from 1 to N do
J:=(f(w)-f(v))/(w-v);
x:= evalf(w - f(w)/J):
s||j:=x;#sets s_j equal to x
print(x):
v:=w;
w:=x;
od:

1.5714285714285714285714285714285714285714285714285714285714285714285714285714286
1.6878980891719745222929936305732484076433121019108280254777070063694267515923567
1.7118829384306178606125869793715453781232409753302616696403781019470062705025865
1.7099511304569673328160964699692664578678557584255165492934259744105044583913054



> > 

> > 

(11)(11)

(10)(10)

> > 

(6)(6)

(12)(12)

(13)(13)

> > 

1.7099759190215602918206135076340624973551675978270698679646611467147159423651228
1.7099759466770983415462122521701384907998743111728474961008554223090830814159916

for j from 1 to N do abs(n||j-s||j);od;
0.1785714285714285714285714285714285714285714285714285714285714285714285714285714
0.0229862645695220763464621517396767624247151089735257160188916330863555613328134
0.0019065095136430680817018645410824713920140318917819955778930383851882397582669
0.0000248162198656558757995002193666279467464012153359942117135328762261670723538

Digits:=80;
for j from 1 to N-1 do
print(j,log(abs(evalf(5^(1/3))-n||(j+1)))/log(abs(evalf(5^(1/3))-n||(j))),
log(abs(evalf(5^(1/3))-s||(j+1)))/log(abs(evalf(5^(1/3))-s||j))):
od:

You can clearly see the quadratic convergence of Newton's method, but the (1+sqrt(5)/2= 1.64.. convergence of the 
secant method is
not there yet!
evalf[5]((1+sqrt(5))/2);

1.6180


