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Preconditioned Krylov Subspace Methods for Solving Underdetermined Least Squares Problems
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— Least Squares Solution
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FABKETRBR (R $— ) (THIRIEIC LTI RIS A DA O TATUXL AEHRENLERE AB-GMRES().
BT —H AR I LTI 7O E Uacobi) SER A Z - B4 7)1 (Gauss-Seidel) 3. 1 Let xy be the initial approximate solution.
SOREE Lo BB REENE L 2 Compute 7o =b = Azo, § = |[rofl2,v1 = 7o/
- ' En " 3 For j=1,2,...,1, Do
A7 = = Hi7) 4 Roughly solve min ||v; — AA u;||> to obtain
Lo — Lk — 7IVAVXL| — L1 — L u;eRm 7 /
T 42 15K L ‘ Z; = AT’&j — B,v; by using an inner iteration.
. — o) Lo s 5 w,=Az;(= AB,v;)
77 N 77 | A == J J J =]
jOJ)J:’) L%T%%iiéﬁgb IV X LD R = 6 TFori—12.. i Do
= . 7 hi,°:(w°,’l)7;)
WMESTTH A € RO>EHIEGEE ro = b — Axh50 )0 78HZe/M 8w —w h o,
ICk (A7 TO) — Spall {’T’(), ArO? 0o 7Ak_1r0} 9 EndDo
ZrER LK T 10 hjy1; = [|lw;ll
7') /_L ?ﬁﬂ?@ﬁ#o)*ﬁﬁi 11 Vjy1 = ’U)j/hj_|_1’j
T = o+ 2, 2 €Ki (A, ’I“O) 12 Find y,; € R? that minimizes ||fe; — H;y||2.
B2t &/\F%Z=7% (generalized minimal residual, GMRES) 13 x; =xo + [21,22,...,2;5]Y;
min Hb A$H2 A € RX" 14 If |[AT(b— Ax;)|2 < €|]|AT ]2, then stop.
rcR®™ 15 EndDo
BB AEGER/N—FRIE M ] (conjugate gradient least squares , CGLS) \16 @ = z; and go to 2 %
.1 /T FALIURL REBREMLERE BA-GMRES().
IIla}Il 5 (213 — Ly, L — w*)ATA : AeR™" 1 Let &g be the initial approximate solution.
SN (| & 2 U DR 2 Roughly solve AT Az = Alry = AT (b — Axg) to obtain

z ~ r9g = Brgy by using an inner iteration.

W5 LEE1T5 PZ2 AW tOBBAEF A #EE P I O ERBICL TR Z RS T 5 3 Compute 8 = ||7o|la, v1 = 70/

A— P tA AP ptap,! 4 Fork=1,2,...,1, Do
SCEESE 5 Roughly solve AT Az = A’ Av,, to obtain z >~ w;, = BAwv;
BERIC LD T, I'ERENR-SORABR 1B BT ALEE(T EBA-GMRES [ 1ERED by using an inner iteration.

AR DB A ERLELS 100 6 Fori=12.. .k Do
Y MERET O - hi g = (W, v;)
10-2 8 wy = wi — "y ,v;
| 9 EndDo
X 10-4 10 hit1,ke = [|well2
= LY 11 vpp1 = wi/het1k
10-6 12 Find y € R* that minimizes ||8e; — Hyyy|l2 = || Brs||2.
13  xp =xo+ |v1,v2,...,VL] Yy,
08\ 14 If |AT(b — Azp)||s < €| ATro|5 , then stop.
0 20 40 60 15 EndDo
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