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Reflectors
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Full QR Factorization

Given A € R™*? with n > p,
A = QR
e () € R"™"is orthogonal,

e R € R"*?isupper triangular



Approach
Qn-.. QA = R

e (); € R™" - (orthogonal and symmetric)
Householder reflector to introduce 0 on the jth column
below (j, j) entry.



Approach
Qn-.. QA = R

e (); € R™" - (orthogonal and symmetric)
Householder reflector to introduce 0 on the jth column
below (j, j) entry.

This will yield
A=Q1Qs...Q, R.
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kth step of the algorithm
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kth step of the algorithm
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QR Factorization by Householder Reflectors
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:fork=1,...,pdo
v®) < Ak :n, k)
ar {0+ sign(v{)[o® a1 } / {[| 0% + sign(o?) [0 e,
Ak :nk:p)« Ak :n,k:p) —2q1.(qF A(k : n, k : p))

end for

: R+ A
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Now suppose 7' € R™*" is tridiagonal.

Qn-1...Q/T = R

e (); € R"" - (orthogonal)
A plane rotator to make (5 + 1, j) entry 0

Again this yields

T=Q7Q;...Q, R
Q




[llustration (3 x 3 case)
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kth step
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Choose ¢, s so that
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Choose ¢, s so that

for instance, choose
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QR Factorization for a Tridiagonal Matrix by Rotators

1: fork=1,...,n—1do

20 PO AR 8 Qrpik/py € api/p
3: kg < Capk + SQgy1k

4 Appgl < CO g1 + SAppl ks

51 Qp+1k+1 & =Sk k+1 + COE41 k41

6:  apy1k < 0, Qg1 < Gt

7. end for

8 R+ A
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