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Newton’s method for ﬁ .

| > Digits:=40: #we’'re going to get very close,

] #this is how many digits we’ll use

> fi=x->x"2-2; #a root of f is the square root of 2

. gi=x->x/2+1/x; #the iteration function in this
#example

fi=x—sxt=2

1 1
=X T X
g . 2x X
P> x%:=1.0; #initial guess
! x:=1.0

L

i > for 1 from 1 to 6 do
x:=g(x); #iteration step
i print{x);
E od:
1.500000000000000000000000000000000000000

1.416666666666666666666666666666666666667
1.414215686274509803921568627450980392157
1.414213562374689910626295578890134910117
1.414213562373095048801689623502530243615

. 1.414213562373095048801688724209698078570
> sagrt{2.0); #how close are we?
L 1.414213562373095048801688724209698078570

Example 3 page 193: find where the graphs of y=sin(x) and y=x-2 intersect:
. > restart:

; withi{plots) :
" Warning, the name changecoords has baen redefined

§'> plot{{sin(x},x-2},x=0..Pi,color=black);
' ffwe want the x-value of where curves cross

1] .
0.5 X
0.5 115 2 25
07
05
-1
1,6
]
> frax->sin(x)-(x-2): #we want a root of f
gi=x->x-f(x)/{cos(x)-1.}: #iteration function
> x:=2.5: #initial guess, from graph shown above
for i from 1 to 3 do
X:i=g(x):
print({x,sin(x)-(x-2));
od:

2.554672011, -0.000872385 2 swg \

2554195987,4163IO:;E’//////
2.554195953, 0.
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