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Bernstein Polynomial Approximations

Find the first value of n so the the n! Bernstein polynomial for f(x)
|x-0.5| has ||p, - f|| < 0.1.

—S pn:= x-> sum((n!/k!/(n-k) ) *abs(k/n-0.5)*xAk*(1-x)A(n-k) ,k=0..n);

" n!-E—OE xktl~mm—m
pni= X— }E "
' = k! (n - k)!
'; n:=15;
n:=15

FS plot([0.1,abs(x-0.5),pn(x)]1,x=0..1,color=[black,gray,black],
Tinestyle=[2,1,1], thickness=2);
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; pn(0.5);
0.1047363281

> n:=16;

n:= 16



> pn(0.5);
' 0.09819030762

T'he answer is n=16.

Repeat for f(x) = | [x-0.5| - 0.25| and ||p, - f||<0.02.

> f:=x-> abs(abs(x-0.5)-0.25);
fi=x- | Ix-0.5 -0.25

-S pn:= x-> sum((n!/k!/(n-k) )*f(k/n)*xAk*(1-x)A(n-k) ,k=0..n);
EJ xK 1- x)(n_ K

" n!{jn
pn:=x— }S
k=0

k!'(n- k)!

> n:=308:
n:= 398

> plot([0.02,0.23,f(x),pn(x)],x=0..1,color=[black,black,gray,black],
Tinestyle=[2,2,1,1], thickness=2);
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s » pn(0.5);
0.2300153875

[The answer is n=398.
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