Bi-CG

T is given; 1o = b — Axy;

ro is an arbitrary vector (ry, ) # 0
possible choice 7 = 1y ;

po =1
po=po =0
for: =12, ...

pPi = (fz'—l,ﬂ'—l) ;B = (Pz‘/Pz‘—1)}
pi = Ti—1+ Bipi—1;
pi = Ti—1+ BiDi—1;
v; = Ap;
a; = p;i/ (i, vi);
Ti = Tij—1 T O4D;
ri =Ti—1 — Q5U;
Ti=Ti—1 — Oéz'ATAz'
end for



Bi-CGSTAB method
T is an initial guess; ro = b — Ax;
Ty is an arbitrary vector, such that (7, 9) # 0,

e.g.,’fo:’l“();
p_1 =01 =w_1=1;
”(}_1:]?_1:0;

fort:=0,1,2,...do

pi = (To,73i) 5 Bic1 = (pi/pi—1)(ai—1/wi-1) ;

pi = 1i + Bic1(Pic1 — Wim1Vi—1) ;

p=K"pi;

v; = Ap ;

a; = pif(To, ;) ;

S =T — Q4U;

if ||s|| small enough then

Tit1 = T; +a;p ; quit;

r=K s

t=Az:

Wi = (tv S>/<t7 t) :

Tit1 = T + ;P + w;z ;

if z;41 is accurate enough then quit;

Tig1 =S — wit ;
end for



GCR algorithm
choose z(, compute ry = b — Axy

fori=1,2,...do

Si = Ti—1,
v; = As;
forj=1,...,i —1do
o = (v;,0)
Si = Sy — as;, Ui =V — Quy;,
end for

si = si/|lvilla, vi == vi/]|vill2
T = Ti—1 + (1i-1,0i)8; ;
ri =Ti—1 — (7“2'—1,%)?1@' :

end for



GMRESR algorithm
choose z( and m, compute ry = b — Axy

fori=1,2,...do
si= P 1(A)ri_1,

v; = As; |
forj=1,...,i —1do

a = (v;,v)) ,

S; I:Si—OéSj, U; I:Ui—CVUj,
end for

si = sifl|vill2, vi:=wvi/||vil2
T = Ti—1 + (7i-1, Vi)Si ;
Ty ‘= Ti—1 — (7“2'—1,%')%' :

end for
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