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Math 1210-2
October 30, 2007
Bisection and Newton's Methods

Bisection method, applied to approximating the sguare roof of 2:

T x> fimm-rxN2-d

: f::x—éxz—z

T with(plots
£(x,

e
T » plot( x=0..2,color=black};

24
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X

xi=1:
v.=2: #inirial left and right guesses

> for i from 1 to 10 do
={x+X}/2.0:
if £{z}*f{x}>=0 then x:=z;
elge X:i=Z;
£i;
princix, X, £ix), (X)), £(2}) )
od:

1, 1.500000000, -1, 0.250000000, 0.250000000
1.250000000, 1.500000000, -0.437500000, 0.250000000, -0.437500000
1.373060000, 1.500000000, -0.169375000, (,250000000, -0.109375C00
1.375000000, 1.437500000, -0.109375G00, 0.066406250, 0.066406250
1.406250000, 1.437500000, -0.022460938, 0.066406250, -0.022460938
1406250000, 1.421875000, -0.022460938, 0.021728516, 0,021728516
1414062500, 1.421875000, -0,000427246, 0.021728516, -0.000427246
1.414062500, 1417968750, -0.000427246, 0.010635376, 0.010635376
1.414062500, 1416015625, -0.000427246, 0005100250, 0.005100250
1.414062500, 1415039062, -0,000427246, 0.002335347, 0.002335547

So. we see that 1414062500 <2 < 1.415039062.
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Newton’s method applied to approximating \/5 .
[ > Digits:=40: #number of significant digits
i x:=1.0; #initial guess
> for 1 from 1 to 7 do
Xi=x/2+1/%; #Newton step for our function
print{x, x"2-21;
é od:
i LSOGOGOOOOGOOOOOOOOOOOOGOGOOOGQOOOOOOODO,
0.250006000000000000000000000500000000000
f L4}6666666666666666666666666666666666661
0.006944444444444444444444444444444444445

- 1.414215686274509803921568627450980302157,
0.6007304882737408688965782391387928 105
1.414213562374689910626295578890134910117, 0.4510950444942772099280764362 10!

1.41421356237309504880168962350253024361 5, 0.2543584239585437 1023
C__1.414213562373005048801688724209698078570. 0.1 0=y 6 s feps l,

, 1.414213562373095048801688724209698078570, 0.1 103
S » sqgrt(2.0); #what Maple thinks the square roct of 2 ig

1.414213562373095048801688724209698078570

Newton’s method for example 3 page 193: Find where the graphs y=sin(x) and y=x-2 intersect:
I'> restart:

! with{plots):

| Warning, the name changecoords has been redefined

U plot({sin(x},x—Z},xzo..Pi,colormblack);

f7> fr=x->sin(x)-x+2; #we want a root of f

g fr=x—sin(x)~x+2

L> x:=2.5: #initial guess

. > for 1 from 1 to 6 do
Xi=x-L{x)/(cos(x)~1};

printix, fix));
od:
2.554672011, -0.000872385

2554195987, -0.63 107
2.554165953_ 0 3 g L_f; (
2.554195953, 0,
2.5541935953, 0.
2.554195953,0.
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