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clc;close all;clear;

%% function initialization
fun=0(x)sin(x)+exp(-x);

fun _der= @(x)cos(x) - exp(-x);
interval=[0,10];

order =8;

%% remez function
A= remez(fun, fun der, interval, order);

A1=A(1:end-1);

%% Plot error
x=linspace(interval(1l),interval(2),1000);
ApproxSig=getApproximateFunction(x, Al, interval(1l));
TargetSig=feval(fun,x);

e=abs(TargetSig-ApproxSig) ;

e2=TargetSig-ApproxSig;
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figure;
plot(x,e)
xlabel('x"')

ylabel ('Absolute Error')

xlim(interval);

figure;

plot(x,e2)

xlabel('x")

ylabel ('Error = £ - Px')

xlim(interval);

figure;
plot(x,TargetSig,'b");
hold on;
plot(x,ApproxSig,'--r');
xlabel('x"')

xlim(interval);

function A=remez(fun, fun der,interval,order)

powers=ones (order+2,1)*([0:order]);
coeff E =(-1).7[1:order+2];

coeff E=coeff E(:);

t=1:order;

t=t(:);

y=linspace(interval(1l),interval(2),order+2);

for i=1:10

y=y (:);
h=(y-interval(1l))*ones(1,order+1);



A

coeff_h=h. powers;

M
N

[coeff h coeff E];
feval(fun,y);
A=M\N;
A1=A(1:end-1);
A der=A(2:end-1) .xt;

z(1)=interval(1);

z(order+3)=interval(2);

for k=1: order+1

z(k+1)=findzero(Qerr,y(k),y(k+1) ,fun,Al,interval(1));

end

for k=1:order+2

if

sign(err(z(k),fun_der,A_der,interval(1l)

))~=sign(err(z(k+1),fun_der,A_der,interval(1)))

y1l(k)=findzero(Qerr,z (k) ,z(k+1) ,fun_der,A der,interval(1l));
v(k)=abs(err(y1(k),fun,Al,interval(1)));
else
vi=abs(err(z(k),fun,Al,interval(l)));
v2=abs(err(z(k+1),fun,Al,interval(1)));

if vi>v2
y1(k)=z(k);
v(k)=v1;
else
y1(k)=z(k+1);
v(k)=v2;
end
end
end
[mx ind]=max(v);

if abs(y(ind)-y1(ind)) <27-30



break;

end

if ind<length(y) & abs(y(ind+1)-y1(ind)) < 27-30
break

end

y=y1;

end

function e= err(x,fun, A, first)

A=AC(:);

x=x(:);

order=length(A)-1;

powers=ones (length(x),1)*[0:order];
temp=((x-first)*ones(l,order+1)) . powers;
temp=temp*A;

e=feval (fun,x)-temp;

end

function y=findzero(fun,x0,x1,varargin)

fO=feval (fun,x0,varargin{:});

fi=feval(fun,x1,varargin{:});

if sign(f0)==sign(f1)
error('the function at the two endpoints must be of opposite signs');

end

x=x0 - fO * ((x1-x0)/(£1-£0));
f=feval (fun,x,varargin{:});
while abs(f)>1le-6

if sign(f)==sign(£0)

x0=x;

f0=f;
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else

x1=x;

f1=f;

end

x=x0 - £0 * ((x1-x0)/(£1-£0));
f=feval(fun,x,varargin{:});
end

y=X;

end

function approxSig= getApproximateFunction(x, A, first)
A=AC(:);

x=x(:);

order=length(A)-1;

powers=ones (length(x),1)*[0:order];
approxSig=((x-first)*ones(1l,order+1)) . powers;
approxSig=(approxSig+*A) ';

end
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Aabstract

In This paper, we investigate a series of successive and repetitive processes that lead to
the best approximation. We introduce this process remez algorithm. Expressing approxi-
mation theorem, obtains approximation of a function f € Cla,b] in set of polynomials is
a polynomial of degree most n and show existence and uniqueness of the best approxima-
tion. Finally by remez algorithm computing best spline function approximation of degree

n with k fixed knots.

Keywords: best approximation, Remez algorithm, Weak chebyshev, Spline function.
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