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Chapter 13


13.1 LR Iteration 

Chrolesky Factorization: 

Bi
T Bi = Bi−1Bi

T 
−1 (13.1) 

⎡ ⎡⎤ ⎡⎤ ⎤ 

⎥
⎥
⎥
⎥
⎥
⎦ 

⎡⎤ 

(13.2) 

b b1a a a1 a11 1 
⎢
⎢
⎢
⎢
⎢
⎣ 

⎥
⎥
⎥
⎥
⎥
⎦ 

× 

⎢
⎢
⎢
⎢
⎢
⎣ 

⎥
⎥
⎥
⎥
⎥
⎦ 

= 

⎢
⎢
⎢
⎢
⎢
⎣ 

⎥
⎥
⎥
⎥
⎥
⎦ 

⎢
⎢
⎢
⎢
⎢
⎣ 

. . . . . . . 
. . . . . . 

. 

. . .b b1. . 
× 

. . . . . . 
. . . . . . .b bn. . . . n 

bn an an an bn an 
⎡ ⎡⎤ ⎤ 

1)
2 a 

� 

1b 
� 2 

1 + b2 
1(a b1a21 a

1b1 (b1)
2 + (a1

� 

)2 a2b 
2 
2 + b2 

2 
⎢
⎢
⎢
⎢
⎢
⎣ 

⎥
⎥
⎥
⎥
⎥
⎦ 

= 

⎢
⎢
⎢
⎢
⎢
⎣ 

⎥
⎥
⎥
⎥
⎥
⎦ 

b1a2 b2a3a a2 

(13.3). . . . . . 
. . . . . . 

. . . 
. . . 

Therefore: 
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aibi = biai+1 (13.7) 
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Define: 
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45 13.1. LR ITERATION 

2 qi = ai (13.10) 

ei = b2 
i (13.11) 

then 

q = qi + ei − ei−1 (13.12) i 
� qi+1 

ei = ei (13.13) 
qi 

di = qi − ei−1 

q 
= qi(
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) 
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ei = ei (13.16) 
qi 

qi+1 
di+1 = di (13.17) 

qi 

Shifts can also be incorporated. The algorithm is stable and highly accurate. The stability comes 

from the fact that small relative perturbations in the entries of the bidiagonal Cholesky factor of 

a tridiagonal matrix only cause small relative perturbations in the eigenvalues of the tridiagonal 

matrix. All errors propagate multiplicatively (and this is where the accuracy comes from) because 

we only add, multiply and divide positive quantities. 


