
Conjugate Gradient method

k = 0 ; u0 = 0 ; r0 = f
for k = 1, 2, ...do

if k = 1 do
p1 = r0

else
βk =

(rk−1)T rk−1

(rk−2)T rk−2

pk = rk−1 + βkp
k−1

end if
αk =

(rk−1)T rk−1

(pk)TApk

uk = uk−1 + αkp
k

rk = rk−1 − αkAp
k

end for
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Preconditioned Conjugate Gradient method

k = 0 ; u0 = 0 ; r0 = f
for k = 1, 2, ...do

zk−1 =M−1rk−1

if k = 1 do
p1 = z0

else
βk =

(rk−1)T zk−1

(rk−2)T zk−2

pk = zk−1 + βkp
k−1

end if
αk =

(rk−1)T zk−1

(pk)TApk

uk = uk−1 + αkp
k

rk = rk−1 − αkAp
k

end for
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ICCG(3),
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