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S-S VAE T Chapter 1. Background in Linear Algebra
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rows of A. Amatrix in C"*™ 5 of full rZ:k when
n. A fmmdatgf‘_l;tal result of linear '
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algebra is stated by the following relation:
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The sﬂmel;s result ap?:hnt? to the tmw of A yields C™ = Ran(AT) @ Ker(A).
 Asubspace S'is said to be invariant under a (square) matix A whenéver AS C §. In
e “paticulas,for any eigenvalue A of 4 the subspace Ker(A — M) i invafiant nder A. The
_osubspace Ker(A — AJ) is called the eigerpac i i
g is called the eigeriSpace associdied with A and comsists of all the
s eigenvectors of A associated with A, in addition to the zero vector.
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1.7 Orthogonal Vectors and Subspa

A set of vectors G_= {ay, a3, . ..,a;) is said to be ort
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It is orthonom mrequal to unity., A vector

that is orthogonal -  pithogonal to this subspace
The Sef of all the Yeetp e ector subspace called the orthogonal
“complement of § and denoted by §  direct surm -:rt'Sam‘:!il:;nrlh“:’u_r_':_u‘_
5, comp ; unique fashion as the sum of a vector

into its component in the subspace § is
by S Y T

onormal basis that is obtained by taking ahy&uis and -
o be achieved by an algorithm knowii as the

darlly independent vectors (X1, X2, -« x, ), first normalize the vector
X1, which means-divideit by its 9.norm, to obtain the scaled vector g uf_n:-rm unity. Then
X3 15 orthogo FlrzEc against the vector q1 b]' Sﬂhuﬂﬂﬁ.ﬂg from x; a III'I!]EPI'E ﬂft][ to make

orthogonal to g1; i€
xg « x3— (¥2,91)01-

The resulting vector is again normalized to yield the second vector gz. The i m step of the
Gram-Schmidt process consists of nﬂhngnna.'_lifinﬁ ﬂlﬂ“m x; against all previous vectors
qj-.
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22> ALGORITHM 1.1. Gram-Schmidt

‘ L COEHIIIIEI"H = "Ilnl- Ifry = (0 Stop, else compuie 41 = x/r

. Forj=2,...,r,Do0 _

Compute rij := (xj, i) fori =1,2,.:44J =k

§=x- Yoo rudi

rij =gl

Ifr;; = 0 then Stop, else g *= q/rii
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