man.m

cl ose all

clear all

rand(’ seed’, 0);
rng(0, twister’)

n=1000;

%080 def i ne matri x
P="probl eml’ ;

[ A b, Lanbda] =f eval (P, n);

% P=' probl enB’ ;
% [ A b] =feval (P, 1000)

n=si ze(b, 1);

%86 r edefi ne righthand si de vector
x=rand(n, 1);
b=f eval (A, x); b=b/ nornm(b);

%806 1s an interval Lanbda that contains all eigenval ues avail abl e?
| NTERVAL=exi st (' Lanbda’ ) ;
i f I NTERVAL, | NTERVAL=(INTERVAL & | engt h(Lanbda)>1); end

i f | NTERVAL
el | =20;
x=cos(((1:ell)-0.5)pi/ell);
%86 shift to interval that contains the eigenval ues

Lm n=m n(Lanbda); Lnmax=nmax(Lanbda); %086 spectral ends
mu=0. 5+ ( Lmax+Lmi n) ; %086 centre spectrum
radi us=0. 5+ (Lmax-Lm n); %8986 r adi us spectrum

%86 shift x to the zeros to the interval Lanmbda that contains the eigenval ues
Mu=mu- r adi us*x;
%86 sort Ml
| =myorder (M) ; Mu=Mu(l);
end

if O
NameMat ri x="nei er 01’ ;
% NameMat ri x="vdvorst 3’
% NameMat ri x=" G ond4e4’
% NaneMat ri x=" saad3’ ;
% NanmeMat ri x="hybri d92’
NaneMat ri x="tfqm 001" ;
% NaneMat ri x=" sher manl’ ;
% NanmeMat ri x="pde900’ ;
[ A b, hbtype] =mat ri xhbo( NaneMatri x); b=b(:,1); n=size(b,1);
fprintf(1,’\n\n%: % by % matrix of type %\n\n', NaneMatri x, n, n, hbt ype)

end

if isenpty(b), b=rand(n,1); end

b=b(:,1);

t ol =1. Oe- 10;
kmax=6000;

nypl ot () ;

Met hods=strvcat (' Rich’,’ LMR ,’ ChebFi x’,’ Cheb’,’ GCCR );

Met hods=strvcat (' ChebFix’,” Cheb’,” GCRr’,” GVRES' ," FOM , " ¢cg’, ' bicg’);
Met hods=strvcat (' GCCRr’',’ GVRES' ,’ FOM , ' bi cg’,’ bi cgstabl’);
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% Met hods=strvcat (' GVRES', ' bicg’,’ bicgstab’,’ bicgstabl’,’ cgs’);
L=4;

for k=1:size(Methods, 1)
%9806 Sol ve

met hod=l ower ( debl ank( Met hods(k, :)));

if strcenp(nethod,’rich’)

%986 Pol ynomi al sol vers
[ x, hist,t, NoMV] =pol ynomi al sol ver (A, b, Oxb, t ol , kmax, 401/ 2) ;
mypl ot (A, b, x, hist,t, NoM, nethod, ' b");

end

if strenp(nethod,’Inr’)
%986 LMR
[ x, hist,t, NoMV] =pol ynomi al sol ver (A, b, 0xb, t ol , kmax) ;
mypl ot (A, b, x, hist,t, NoM, nethod, 'r’);

end

i f strcnp(nethod,’ chebfix’)

%8986 Chebyshev fixed pol ynoni al
[ x, hi st,t, NoW] =pol ynomi al sol ver (A, b, 0xb, t ol , kmax, M) ;
met hod=sprintf(’ Cheb(%l)’,length(M));
mypl ot (A, b, x, hist,t, NoW, nethod, ' m);

end

i f strcnp(nethod,’ cheb’)
%86 Chebyshev (three-termrecurrence)
[ x, hist,t, NoMV] =chebyshev(A, b, O«b, nu, r adi us, tol , kmax) ;
nypl ot (A b, x, hist,t, NoMV/, method,’ g');
end

str="gcr’;

i f strcnp(nethod, str)
%886 CCR
[x, hist,t, Now]=feval (str, A b, O+b, tol, knax);
mypl ot (A, b, x, hist,t, NoW, nethod, ' k’);

end

str="gcrr’;

i f strcnp(nethod, str)
%9806 GCRr
[x, hist,t, Nomw]=feval (str, A b,0«b,tol, kmax,[],7);
mypl ot (A, b, x, hist,t, NoM, nethod, ' b");

end

str="gnres’;

i f strcnp(nethod, str)
9886 GVRES
[x, hist,t, Now]=feval (str, A b, O«b, tol, 300);
mypl ot (A, b, x, hist,t, NoW, nethod, ' k’);

end

i f strcnp(nethod,’ fonm)
%86 FOM
[ x, hist,t, NoW]=gnres(A b,0xb,tol, kmax,’ FOM ) ;
mypl ot (A, b, x, hist,t, NoMW, nethod, ' r’);

end



man.m

str="cg’;

i f strcnp(nethod, str)
986 CG
[ x, hist,t, Now]=feval (str, A b, O+b, tol, knax);
mypl ot (A, b, x, hist,t, NoW, nethod,’ m);

end

str="bicg ;

i f strcnp(nethod, str)
%806 Bi - CG
[ x, hist,t, Now]=feval (str, A b, O*b, tol, knax);
mypl ot (A, b, x, hist,t, NoW, nethod, ' g');

end

str="bicgstab’;

i f strcnp(nethod, str)
%806 Bi - CGSTAB
[ x, hist,t, Now]=feval (str, A b, O+b, tol, knax);
mypl ot (A, b, x, hist,t, NoW, nethod, ' k’);

end

str="hicgstabl’;
i f strcnp(nethod, str)
%984 Bi - CGSTAB( el |)
[x, hist,t, Now]=feval (str, A b, O+b,tol, knmax, L);
nmet hod=sprintf (' bicgstab(%)’,L);
mypl ot (A, b, x, hist,t, NoW, nethod, ' b");
end

str='cgs’;

i f strcnp(nethod, str)
%80 CGS
[ x, hist,t, Now]=feval (str, A b, O+b, tol, knax);
mypl ot (A, b, x, hist,t, NoMW, nethod, 'r’);

end

end

mypl ot (A, b)

Z00m on



