
22 CHAPTER 7. 

7.8 QR Decomposition 

Ax = b (7.36) 

QRx = b (7.37) 

∗ Rx = Q b (7.38) 

˜ ˜∗ Rx = Q b (7.39) 

Therefore, 

∗ ( ˜ R)˜ Q + δ ˜R + δ ˜ x = ( ˜ Q) b (7.40) 

such that 

(Continued on next page.) 
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23 7.8. QR DECOMPOSITION 

δ R̃ 
= O(εmachine) (7.41) 

‖R‖ 

≤ O(εmachine) (7.42) δ Q̃ 

then 

b = ( ˜ Q)( ˜ R)˜Q + δ ˜ R + δ ˜ x 

= (A + δA + δ ˜R + ˜ R + δ ˜ R)˜Q ˜ Qδ ˜ Qδ ˜ x 

= (Q + ∆A)x̃ (7.43) 

Q ˜˜R = A + δA (7.44) 

R̃ 
≤ ˜∗ Q 

‖A + δA‖ 
= O(1) (7.45) 

‖A‖ ‖A‖ 

δ Q̃ ˜
∥
∥

R∥ 

Qδ R̃ 

R̃ 
≤ ‖δQ‖ = O(ε) (7.46) 

‖A‖ ‖A‖ 

δ R̃ R̃˜ · 
Q̃≤ = O(ε) (7.47) 

Ã‖A‖ R̃ · 

(δ ˜ R)Q)(δ ˜ δ R̃ 
δ Q̃ O(ε2≤ ) (7.48) = 

‖A‖ ‖A‖ 

‖∆A‖ 

‖A‖ 
= O(ε) (7.49) 

then 

‖x̃ − x‖ 

‖x‖ 
= O(κ(A)ε) (7.50) 


