Vybrané metody aproximace realnych korena

UK OL: Proved'te aproximaci jednoho z koreni daného polynomu f(x).
[ > restart;

[ > f:=3*x"3-9*x"2-8*x-1;

L f:=3x°- 9% - 8x- 1

> plot(f,x=-1..4);
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(> factor(f, conpl ex);

I 3. (x+0.5848876912) (x + 0.1524892949) (x - 3.737376986)
> f:=unappl y(f, x);

I fi=x® 3x3- 9%%- 8x- 1

(> Tabul ka:=matrix([["x",'f(x)'],seq([x, f(x)],x=-4..4)]);

Budeme aproximovat kladny kofen polynomu, ktery leZi v intervalu (3,4):
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|. Metoda pileni intervalu
[> a:=3: b:=4:

>

> f(a)*f(b);

m =(a+b)/ 2:

f(a)*f(m;

a:=m m=(a+b)/2:

f(a)*f(m;

b:=m m =(a+b)/2:

f(a)*f(m;

a:=m m=(a+b)/2:

f(a)*f(m;

a:=m m=(a+b)/2:

f(a)*f(m;

a:=m m=(a+b)/2:

f(a)*f(m;

(> a:=m m =(a+b)/ 2:

eval f(m;

eval f(m;

eval f(m;

eval f (m;

eval f(m;

eval f (m;

eval f(m;
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1. Newtonova metoda

r > x0

> x0

> x1:

> Xx2:

[ > X3:

> x4:

> x5:

> x1:

[ > X2:

> Xx3:

> x4:

> x5:

> X6:

L =4,

Jin& volba poc¢étecniho bodu:

=3,

IV. Metoda iterace

> plot ({f_x(x),f_g(x)},x=1..8,y=-1..8,scaling=constrained);

[ > f:=3*x"3-9*x"2-8*x-1;

=x0- f (x0) / D(f) (x0):
=x1-f (x1)/ D(f) (x1):
=x2-f (x2) / D(f) (x2):
=x3-f (x3)/ D(f) (x3):

=x4-f(x4)/ D(f) (x4):

=x0- f (x0) / D(f) (x0):
=x1-f (x1)/ D(f) (x1):
=x2-f (x2) / D(f) (x2):
=x3-f (x3)/ D(f) (x3):
=x4-f (x4) | D(f) (x4):

=x5-f (x5)/ D(f) (x5):

x0:=4
eval f (x1);

3.765625000
eval f (x2);

3.737758826
eval f (x3);

3.737377057
eval f (x4);

3.737376986
eval f (x5);

3.737376986

x0:=3
eval f (x1);

4.315789474
eval f (x2);

3.852123125
eval f (x3);
3.743308951
eval f (x4);
3.737394099
eval f (x5);
3.737376986
eval f (x6);

3.737376986

f:=3x-9x*-8x-1

S f_x:=x->x; f_g:=x->1/9*(3*x"2-8-1/x);

f X:=x® X
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> x1:

=f_g(x0);

:=4; f_g(x0); evalf(f_g(x0));

x0:=4
5_3
12

4.416666667
f_g(x1); eval f(f_g(x1));

xX1l:=—
12
127949
22896
5.588268693




