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48 CHAPTER 14. 

14.3 Lanczos Method 

Lanczos = Arnoldi for (AT = A) (14.19) 

H is then tridiagonal. 

14.4 Generalized Minimum Residuals (GMRES) 

Find x ∈ Kk : �Ax − b�2 is minimized. x ∈ Kk ⇒ x = Qky ⇒ �AQky − b�. 

We have 

˜AQk = Qk+1 H (14.20) 
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H̃ (14.21)= 

H̃y − b ˜ ∗ Hy − QQk+1 k+1b= 
2 2 

H̃y − �b� (14.22)= e1 
2 

Minimizing e1H̃y − �b� is a standard least square problem solved easily using Givens rotations 
2 

(H̃ is Hessenberg, so the Givens rotations have only one subdiagonal to kill). 


