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The classical Newton-Raphson method is a simple and efficient means of
computing roots for many “well-behaved” equations.
The method consists of simply iterating

Tiy1 = 2 — f(x)/f'(2)

until |z;41 — x;] < € where € is some suitably small number.
Thus for the computation of an arbitrary square root 22 = N, the equa-
tion f would be f(z) = 2% — N, and the iteration would be over:
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A simple Perl program to compute this is found in listing 1 on page 2;
you can see that this iteration quickly converges to 9.949874 when N = 99
by looking at figure 1 on page 3.
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Listing 1: Perl code for Newton-Raphson v/ N
#!/usr/bin/perl —w

use strict;

# Use Newton—Raphson method (very unoptimized!)
# to compute a square root...

my $N = $ARGV[0];

my Qx;
$x[0] = 1;
my $i = 0;

my $diff = 0;

while (1){
$x[$i+1] = $x[9%i] —
($x[$i]*x$x[$i] — SN) / ($x[S$i] = 2);
$diff = abs($x[$i+1] — $x[$i]);

my $j = $i+1;

if ($diff < 0.0000001)

{

last ;
}
$i-++;

}

print "Answer.sqrt ($N) _=_$x[—1]\n";



[x1-x0|=49

|x2- x1|=24.01

| x3 - x2|=11.0904213158907

x3 = 14.8995786841093
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| x4 - x3| =4.12754775056636

x4 =10.7720309335429
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| x5 -x4|=0.790781726227463

x5 =9.98124920731545

| %6 - x5|=0.0313255247688318

x6 = 9.94992368254662
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| x7 - x6 | =4.93113582251681e-05

x7 =9.94987437118839
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| %8 - x7 | =1.22193810625504e-10

x8 = 9.9498743710662
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Figure 1: Convergence when computing /99 with Newton-Raphson method



