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Algorithm 1 AIRLB algorithm

1: Set an n-dimensional unit vector 01, i < 1

2: repeat

3 P |y, 00y, 0

4: while i < k do

5 u +—Av;, Reorthogonalization(@i, u)
6: G ||ul], i — uw/d;

7 Qi < @1, @, ..., 0

8 v AT 1,;, Reorthogonalization(P;, v)
9 Bi = [|vl], Bit1 < v/Bi

10: P+ |01,02,. .., 041

11: 14— 1+ 1

12: end while

13: ’l~)l+1 < ’l~1k+1

14: Compute the SVD of Bk = ka)kaT
15: fori=1,...,ldo

16: pi < Briti (k)
17: end for
18 Bp(l:1,1:1) « Sp(1: 04,1 :1), Qr +— QuUr(:,1 : 1),

Pk < ]5)9‘7)9(:,1 : l)
19: i 1+1
|pi

™

20: until Inax < § (threshold value)

5

21: @y < Qi(:,1),0; + Pi(:,1)
22: Output (6;, @, 0;) fori=1,...,1
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Algorithm 2 AIRLB algorithm (proposal algorithm)

1: Set an n-dimensional unit vector 01, i < 1
2: repeat
3 P |By,Ds,...,0
while i < k do
u +A®;, Reorthogonalization(Q;, u)
di < H'u.||, ’l],-; < u/&i

v AT, Reorthogonalization(ﬁi, v)
Bi < |[v||, Bis1 < v/Bi
10: Piy1 [fn, V2,. .., ’E'i+1]
11: i— 1+ 1
12: end while
13: 'Bl+1 < ’l~)k+1 ~ o
14: Compute the SVD of B, = UkaVkT
15: Compute the QR Decomposition of vV, = Q1R
160 Vi + Q
17: Compute the QR Decomposition of B,V; = Q2Rs
18: 0[ < Qz, il < RQ
19: fori=1,...,ldo
20: ﬁz < Bkﬁz(k)
21: end for
22: Bk(ltl,ltl)%il,ﬁk%ﬁk‘z, Qk %Qkﬁl
23: i 14+1

4
5
6
7: Qi+ [ o, .. ]
8
9

. |pi

: < 5

24: until [max, 7z = 0 (threshold value)
25: w; + Qr(:,1),0; < Pr(:,1)

26: Output (6;, @, 0;) fori=1,...,1
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10,00 =1, [[V;" Ve = 1] (4)
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