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Input : An input domain D = Ule [ai, b)) C R, a piecewise continuous
function f on D, an approximation parameter §, and a polynomial
basis {g1,--+ ,gn}

Output: The minimax approximate polynomial p for f

Select 1,23, ,Zn+1 € D in strictly increasing order.

Find the polynomial p(z) with p(2:) — f(z:) = (—1)'E for some E.
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Input : An input domain [a,b], a continuous function f on [a,b], an
approximation parameter §, and generalized polynomial basis
{g1,++ ,gn}-
Output: The minimax approximate generalized polynomial p for f
Select 1,2, -+ ,Zas2 € [a,b] in strictly increasing order.
Find the generalized polynomial p(z) in terms of {g1,--- , gn }with
p(zi) — f(z;) = (—1)*E for some E.
Divide the interval into n + 1 sections [zi_1, z,], i=1,--+,n+ 1, from zeros
21, ,zn of p(x) — f(z), where z; < zi < zit1, and boundary points
20 =@, Zn41 = b.
Find the maximum (resp. minimum) points for each section when p(z;) — f(x:)
has positive (resp. nagative) value. Denote these extreme points y1, -+ , Yn1.
€max <= maxi [p(y:) — f(yi)]
€min = min; [p(y:) — f(y:)l
if (emax — €min)/€min < & then
| return p(z)
else
| Replace z;’s with y;’s and go to line 2.
end

goooao

S210

Ex
1 $220

Gather all extreme and boundary points such that p, ¢(2)(p(z) — f(z)) > |E|
into a set B.

Find n + 1 extreme points y1 < y2 < -++ < Yn+1 With alternating condition
and maximum absolute sum condition in B.

€max <= maxi |p(y:) — f(yi)|

€min <= min; [p(yi) — f(yi)]

if (€max — €min)/€min < 0 then
‘ return p(z)

else
| Replace z;’s with y;’s and go to line 2.

end
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FINTYXL3
Input : An increasing ordered set of extreme points B = {t1,t2,- -+ ,tm}
with m > n + 1, and number of basis n.

B

g
= 2 Output: n + 1 points in B satisfying alternating condition and maximum
@ B I @ [fe absolute sum condition.
2 3| & 2 )
e 2 1041
L 4 2 while #; is not the last element of B do
I H 3 if p(ti)pu(tiy1) =1 then
L 3 4 ‘ Remove from B one of two points t;, ;41 having less value among
< . 2 - 1 {Ir@)1; Ir(ta41)[}-
sy §+’* gkx" 3 g 5 else
el %’_jﬁ e P 6 | ieit1
23 %\ L 2% o 7 | end
e5 2\ 25 X et s end
" " o2 9 if |[B| >n +2 then
‘T;W 10 Calculate all |r(t;)| + |r(tiz1)| for i =1,---,|B| — 1 and sort and store this
o values into the array 7.

11 while |B| >n +1 do
12 if |[B| =n+ 2 then

* o) 13 ‘ Remove from B one of two points t1,¢ 5| having less value among
o 3 oy S\ . |3 2 o)l (s}
5 o & IS W ® 14 else if |B| =n + 3 then
25 3 3}‘5 oK I ® 15 ‘ Insert |r(t1)| + |r(tp))| into T and sort 7. Remove from B the two
= h ‘i;ﬁ ";t;r bt il element having the smallest value in T
ﬁ x 4 \Z <& i 16 else
ah 17 if ¢ or t|p| is included in the smallest element in 7' then
18 | Remove from B only t1 or g/
19 else
20 | Remove from B the two elements having the smallest element in 7.
- § 21 end
@ o 22 Remove from T all elements related to the removed extreme points,

and insert into 7' the sum of absolute error values of the two newly
adjacent extreme points.
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EEED

23 end
24 end
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