2.¢). REMEZ /EXCHANGE ALGORITHM

Unfortunately the Equioscillation Thm 2.3 doasnt tell us what the minimax polynomial is.
Suppose we hove n=1, so pi'ld = ac + a,x, and suppose we have an altemaking set {xo, X, X}
for £, 2% with [El= 15 e Then the coefficientr s, a, sabisfy

flee) = (au + a,x,) = E

He)= (o +a,x,) = - E

fix) = (as+ a,4) = £

-e.

a4 +a,x, + E = §ix)
ap +ax, -E = g(,(,)
G + Aixy + E = fl,).

Since Xy, f()(.') ore l(/\own, this Lineor {\j.d’em would give as, 01, E.
\ if the v ore dishnct thoe will be a wigua solukion.
Uwforha\a['zl,_,,' we don't usuaﬂg knvow an a.Uamad\'ng set fo stat with. The ides q the Rﬁﬂlj/
Exchonge algonthm is iterative:
Step 1). Solve the linzor ystem oves a specfied referenca st & n+7 odued pondr fxf.
Step 2). Updote the refermce set by an exchange pocedwe, and refum t Step |

To wpdate the referena set, we look for o set fjl.]) i20 . n+| whee
). The agshng evor £ - pn altemates sign on the y..

2). lf(hi) - P(B-'” 2 |Era?w:v$3g1;§ildi Y<.
3). I'F(j.‘l— P(g.')l > |EI -Fw ot least one Ys.

Example:-n=1, §(x)=e* on [01].
To illustate the algonthm, start wth %, =0, X, =%, ¥ =1,

Step 1:- (ao + E = e° =| Q = 0.2949
A, +3a,-F =o' = a, = 1.71g3
a +a, +f = e E = 0.1052

S‘l’e,f 2 Updo.tz the rcfenenm set.
A 3°'°d Wy to do s is ‘l'o-{ind the pln'wf cf Max,mum |f-P., and Swop ths it the set.
Here,
Flo - p ) = € -0.9%% - 1 1@«
2 %dfw -pbd) = &= IR —~— tuming point of (= 4 (17182) = 05413,
We have
Ho.suz) - pilosers) = -0.10¢7
Hi = p.0) = 0.1052.
So we swap X2k fu ¥, = 0563




Skf |- Now solve

G+ E = | o = 0.99%1
G0 + OSuiZa, - € = 247 = 4 = 1. 7183
Got+ Qi+ £ = E =0.1059 «— convegng

(nole: E has ncreated —good becomte we
bont the alt. set with moscowm E ! )
In gerenl, the Ramen algonthm is 'f""‘"d to cowege if f i S'A‘ﬁ"a'uﬂg smooth and the inihal reference set i

swifciently dose.

A common way to updabe the refernce. sef is fo find all J the local maxims/minima of §- P, and take
a subget & thace that altevate sign.

eq- Mayans (2006) — online oshicke in T Odline Math. & Appns. — ez app i €9.

Best Polynomial Approximation

Sketch a Function:
) Clear

) Sketch

Or Select a Function:
®y = x

110

Oy =exp()/3
Oy = (1 + sin(pi x))/2

Remes Iteration:
Start

Next
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o ERROR I Degree (1 to 7)
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Nodes selected for iteration 5

2 3 3 3
Il
N v s

COEFFICIENTS o
0.06762 0 1.93033 0

-1.06557




