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N =55; M = 175;

xc = linspace{(-1,1,N)};

x = linspace{(-1,1,M};

f = exp{(sin{(pi xc)P)};

fExact = exp{(sin{(pi x)})};

rs = zeros{(N,N)};

for i=1:N

for j=1:N

rs{(i,j)}= abs{(xc{(D)} - xc{(G)P)};
end

end

re = zeros{(N,N)};

for i=1:M

for j=1:N

re{(i,j0} = abs{(x{(i) }- xc{(HHP};
end

end

h = abs{(xc{(2)}-xc{(1)P)};

shape =3:-0.01:0.2;

C/w”

matlab N

Pow had matlabas V.1
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bnd = zeros{(1,length{(shape)})};
for i = 1:length{(shape)};
c = shape(i);
mgs =1/{(1 + rs~2c”2)};
B = mgs
mge=1/{(1 + re~2c"2)};
H= mqge
NA=size{(B,2)}
[NB,NB]=size{(£)};
AB=[B f]
E=eye{(NA,NA)};
L=eye{(NA,NA)};
for o=1:NA-1
for z=o+1:NA
if ne{(AB{(0,0)}, 0)}
E{(z,0)}= -AB{(z,0)}/AB{(0,0)};
AB = Ex*AB;
L=L*inv{(E)};
E=eye{(NA,NA)};
else
error{('algorithm needs pivoting')}
end
end
end
U=AB{(:,1:NA)};
lambda ={(U\{(L\f)})};
fApprox = Hxlambda;
maxError{(i) }= norm{(fApprox - fExact)};
end

semilogy{ (shape,maxError, 'b--')}
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xc = linspace{(-1,1,N)};

x = linspace{(-1,1,M};

f = exp{(sin{(pi*xc)})};

fExact = exp{(sin{(pi*x)})};

rs = zeros{(N,N)};

for i=1:N

for j=1:N

rs{(i,j)} = abs{(xc{(1)} - xc{(GIPI};
end

end

re = zeros{(N,N)};

for i=1:M

for j=1:N

re{(i,j0} = abs{(x{(1)} - xc{(G)HP)};
end

end

h = abs{(xc{(2)}-xc{(1)P)};

shape =3:-.01:0.2;

bnd = zeros{(1,length{(shape)})};
for i = 1:length{(shape)};

c = shape{(i)};

mgs =1/{(1 + rs™2*c"2)};

B = mqgs

mge=1/{(1 + re™2xc"2)};

H= mqe

n=size{(B,1)};

L=zeros{(n,n)};

for j=1:n,

if{ (G > DI},
v{(1:j-D¥=L{(G,1:j-D}a{1:j-D};
v{(3)}=B{(G,PI-L{G,1:j-DIxv{(1:j-1};
d{ (G F=v{(G)};

if {(j <m},

L{(G+1:n, D ={B{(G+1:n, ) -L{G+1:n,1:j-1) Ixv{(1:j-1) D }/v{(G)};
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end;

else

v{(1)}=B{(1,1)};

d{ (D F=v{(D)};
L{(2:n,1)}=B{(2:n,1) }/v{(1)};
end;

end;

D=diag{(d)};

L=L+eye{(n)};
lambda=L'\{(D\{(L\f)}) };
fApprox = Hxlambda;
maxError{(i)} = norm{(fApprox - fExact)};
end

semilogy{ (shape,maxError, 'b--"')};

N =55; M = 175;

xc = linspace{(-1,1,N)};

x = linspace{(-1,1,M};

f = exp{(sin{(pi xc)})};

fExact = exp{(sin{(pi x)})7};

rs = zeros{(N,N)};

for i=1:N

for j=1:N

rs{(i,j)} = abs{(xc{(i) } - xc{(HOP};
end

end

re = zeros{(N,N)};

for i=1:M

for j=1:N

re{(i,j) }= abs{(x{(1)} - xc{(GIP)};
end

end

h = abs{(xc{(2)}-xc{(L)P)};
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shape =3:-.01:0.2;

bnd = zeros{(1,length{(shape)})};
for i = 1:length{(shape)};

c = shape{(i)};

mgs =1/{(1 + rs™2*c"2)};

B = mgs

mge=1/{(1 + re™2xc"2)};

H = mqge

NA=size{(B,2)}
{[NB,NB]}=size{(f)};

AB={[B f1}

E=eye{(NA,NA)};

L=eye{(NA,NA)};

for o=1:NA-1

for z=o+1:NA

if ne{(AB{(0,0)}, 0}

E{(z,0)}= -AB{(z,0)}/AB{(0,0)};
AB = ExAB;

L=L*xinv{(E) };

E=eye{(NA,NA)};

else

error{('algorithm needs pivoting')}
end

end

end

U=AB{(:,1:NA)};

lambda ={(U\{(L\f)})};

bnd{ (i)} = cond{(B)};

fApprox = Hxlambda;

maxError(i) = norm(fApprox - fExact);

end
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x = linspace{(-1,1,M};
f = exp{(sin{(pi*xc)})};

fExact = exp{(sin{(pi*x)})};

rs = zeros{(N,N)};

for i=1:N

for j=1:N

rs{(i,j)}= abs{(xc{(D)} - xc{(GID};
end\q

end

re = zeros{(N,N)};

for i=1:M

for j=1:N

re{(i,j)} = abs{(x(1i) - xc{(GHIP};
end

end

h = abs{(xc{(2)}-xc{(1)P)};

shape =3:-.01:0.2;

bnd = zeros{(1,length{(shape)})};

for i = 1:length(shape);
c = shape{(i)};

mgs =1/{(1 + rs~2c"2)};
B = mgs

mge=1/{(1 + re.”2c"2)};
H = mqge

mu = 5e-15;

N = length{(f)};

B{(1:N+1:end)} = B{(1:N+1:end)] + mu;

n=size{(B,1)};

L=zeros{(n,n)};

for j=1:n,

if{ (G > DI,
v{(1:j-D}=L{(G,1:j-DI*d{(1:j-1};

v{(3)F=B{(G, ) F-L{(G,1: - DIv{1:j-D};

d{ () I=v{(§)};
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if {(j <m)},

L{(G+1:n, PI={B{(G+1:n, ) F-L{G+1:n,1: - D Iv{L:j-DF "D H/v{({};
end;

else

v{(D}=B{(1,1)};

d{ (D I=v{(D};
L{(2:n,1)}=B{(2:n,1)}/v{(1)};

end;

end;

D=diag{(d)};

L=L+eye{(n)};

lambda=L'\{(D\{(L\£)}) };

fApprox = Hxlambda;

maxError (i) = norm{(fApprox - fExact)};

end

N = 55; M = 175;

xc = linspace(-1,1,N)';
x = linspace(-1,1,M)';

f = exp(sin(pix*xc));
fExact = exp(sin(pi*x));
rs = zeros(N,N);

for i=1:N

for j=1:N

rs(i,j) = abs(xc(i) - xc(j));
end

end

re = zeros(N,N);

for i=1:M

for j=1:N

re(i,j) = abs(x(i) - xc(j));

end
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end

h = abs(xc(2)-xc(1));

shape =3:-.01:0.2;

for i = 1:length(shape);

c = shape(i);

mgs =1./ (1 + rs.”2.%c”2);

B = mgs

mge=1./(1 + re.”2.%c"2);

H= mqe

mu = 5e-15;

N = length(f);

B(1:N+1:end) = B(1:N+1:end) + mu;

L = chol(B, 'lower');

z = L\f;

lambda = L'\z;

fApprox = Hxlambda;

maxError(i) = norm(fApprox - fExact,inf);
end

semilogy (shape,maxError, 'b')

xlabel '\epsilon', ylabel '|error|'

axis([0 3 10e-11 1])

N =55; M = 175;

xc = linspace{(-1,1,N)};

x = linspace{(-1,1,M)};

f = exp{(sin{(pi*xc)}});

fExact = exp{(sin{(pi*x)})};

rs = zeros{(N,N)};

for i=1:N

for j=1:N

rs{(i,j)} = abs{(xc{(1)} - xc{(G)D)};
end

end
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re = zeros{(N,N)};
for i=1:M

for j=1:N
re{(i,j)}= abs{x{(1)} - xc{(HDI};

end

end

h = abs{(xc{(2)}-xc{(1)P)};

shape =3:-.01:0.2;

bnd = zeros{(1,length{(shape)})};

for i = 1:length{(shape)};

c = shape{(i)};

mgs =1/ {(1 + rs™2*c"2)};

B = mgs

mge=1/{(1 + re."2*c"2)};

H =mqge

mu = 5e-15;

N = length{(f)};

B{(1:N+1:end) }= B{(1:N+1:end) }+ mu;

L = chol{(B, 'lower')}; z = L\f; lambda = L'\z;
bnd{(i)} = cond{(B)}; fApprox

H*xlambda;
fExact,inf)};

maxError{(i) }= norm{(fApprox
end

semilogy{ (shape,bnd, 'g')}
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Abstract

We introduced the radial basis functions first and interpolation of functions by us-
ing Radial basis functions were explained. By interpolation of this function, derivation
of functions were determined by using direct and indirect methods. Then the device in
interpolation of radial function that was created by using direct factorization methods of
LU, LLT and LDLT was solved. Cholesky factorization was not a good way of solving
the problem because of some reasons, so we used the increase of diagonal and Rayleigh
method. In this way the Cholesky factorization was usable and LDLT has better results
and the created graph has less vacillations. In another part, the device that was not us-
able by stochastic method because of not being NSPD so, another method. that is called
congugate gradient method has been used to solve the problem. At the end of solving
non-linear differential equations depending on time, by changing to linear and solved by

radial basis functions network method.

Keywords: radial basis functions, interpolation function , solving device factorization

methods , solving differential equations
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