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Theorem 3.3.3.2. Span property of
1: q' = ﬁ % 1st output vector G.S. vectors
2: for j= 2,2. ..,n do If{al,...,a"} C R™ is linearly indepen-
{ % Orthogonal projection dent, then Algorithm (GS) computes or-
3 q = a/; thonormal vectors q', . . ., q" € R" sat-
4: for (=1,2,...,j—1 do (GS) isfying
5: { @ < q —(a,q")q" ) . .
6: if (q/=0) then STOP Span{q’, ..., q’} =Spania’,...,a
. i (15.1.2)
7: else { q/ « _q_”qj” ;o
8 ) ? R4 forall¢ € {1,...,n}
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q° =tjza' + tat+ txpa’ > ElT € R™" upper triangular: Q = AT, (3.3.3.3)
1 2 gwlcw sihee mMIcM) = rank [ R)
no__ n
q =tpa +hHhya”+ -+ thpa . (-f“jbb:,l—-p) o I’ﬁf?): (T) =
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Lemma 1.3.1.9. Group of regular diagonal/triangular matrices
diagonal diagonal
A,B { upper triangular = AB and Al { upper triangular .
lower triangular lower triangular
(assumes that A is regular)
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Theorem 3.3.3.4. QR-decomposition — ,

For any matrix A € KX with rank(A) = k there exists
(i) a unique Matrix Q) € R™* that satisfies Q}'Qy = 1}, and a unique upper triangular Matrix
Ry € K with (R);; > 0,i € {1,...,k}, such that

A =Qy-Rp (“economical” QR-decomposition) ,
(ii) a unitary Matrix Q € K"™" and a unique upper triangular R € K™k with (R)i; > 0,i €
{1,...,n}, such that

A=Q-R (full QR-decomposition) .

If K = R all matrices will be real and Q is then orthogonal.
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