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On a fast computation of the condition L-curve in the LSMR method
for solving ill-conditioned problems using the DQDS method
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Algorithm 1 LSMR method

Initial Setup
Biug :=b,a1vy := ATul,al = Oél,zl = a1 81,p0 :=1,
Po :=1,¢0:=1,50:=0,h; :=v1,ho :=0,
xp:=0€R" k:=0
Compute procedure
while k < kmaz do
k:=k+1
Golub-Kahan-Lanczos procedure
Br+1Urs1 = Avg — apug
Ak 1Vk41 = ATukJrl — Br+1Vk
QR-decomposition(1)

— -2 2
Pr = 4/Pi T+ Bk+1
— O
Ck = Pk
sk 1= Br+1

Pk
Ort1 := SpQpq1

Qk41 = CkQk+1
QR-decomposition(2)

Ok = Skp—1pk

_ 2
P =) Cro1pr)” + 07,
= ._ Ck—1Pk
Ck = 0 P
= . — k41
Sk 1=
Ck = Cr(y,
Crt1 = —8kCy

Update for Hk,mk,hk_H
B, o— _ Oupr T
hi == hy, Pk—1Pr—1 b1
Sk
PP

oy
hiir = v — =52y

T = Tp—1 + hy

end while
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Algorithm 2 DQDS method

1: Set d1 :==q1 — s;

2: for j:=1,2,...,k—1do

3: Set §; :=d; + e;;

4: if SAFMIN x ¢; < gj+1 and SAFMIN X gj+1 < §j
then

5: Set &5 := (qj+1/(jj) €j;

6: Set djt1 := (qj+1/4;) dj — s;
7 else

8: Set &5 := (e;/45) ¢j+1;

9: Set djy1 = (d;/d;) gj+1 — 55
10: end if

11: end for

12: Set Gy := dg;
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Algorithm 3 The modified Cholesky decomposition
1: Set w:=1;
2: for j:=k,k—1,...,2do

31 Set tj =Tk X w— pj;

4 Set (= /T X /T X W+ pj;
5. Set &:=0;/(j;

6: Set nj 1= p;j X &;

7 Set 55 :=1—w X ¢;

8:  Setw:=,./5xv14+wx¢;
9: end for
10: Set t1 := T X w — p1;

11: Set (1 := v/t1 X /Tk X W + p1;

FoEH 2R L TR RAE & /N R AE O R R i
PZHIRL, 178 P 205 2 2 pE2mELT 5.

T = omax(BY,) AT 2 BEShZaL AX—%
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