5C Upper-Triangular Matrices

/5.35 definition: matrix of an operator, M (T)
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Suppose T € £(V). The matrix of T with respect to a basis vy, ..., v, of V'is

the n-by-n matrix
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M(T) = : E

A, - A

s n,n
whose entries A; ; are defined by K\

Tvk = A1 kvl + - + An kvn
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The notation M (T, (V15 s Vg, v,,)) is used if the basis is not clear from the context.
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(‘5.37 definition: diagonal of a matrix w

upper left corner to the bottom right corner.
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tl“he diagonal of a square matrix consists of the entries on the line from th(j




(‘5.38 definition: upper-triangular matrix w

are 0.

LA square matrix is called upper triangular if all entries below the diagonaj
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5.39 conditions for upper-triangular matrix
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Suppose T € £(V) and vy, ...,0,, is a basis of V. Then the following are
equivalent.

(a) The matrix of T with respect to v, ..., v,, is upper triangular.
_\

(b) span(vy,...,v;) isinvariant under T for eachk =1, ..., n.
—

\(c) Tv, € span(vy,...,v;) foreachk = 1,...,n.
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5.40 equation satisfied by operator with upper-triangular matrix R

Suppose T' € £(V) and V has a basis with respect to which T has an upper- L b
_triangular matrix with diagonal entries A4, ..., A,,. Then L~ 'TL N e Fla

_’—/ _ \,Q\P-'L
g [(T = A D-(T = A,1) = O\ ) ?,(ﬂ/“—%' " Q

Prook | Lok 4l beabund T st
A (T\ 6 \L((Mf )—{.‘Msp\lf \A/ C\inbo/\ﬁ( eabie §
A >\,\~ S‘ma— )‘IL (T\ co WL ) He previes

. ’ V/\‘
1oty - r\‘,\a, /
ol Rl ws \_rdﬁ_fjj_’”,(_“ﬂl& >0, Ladr® COI e 45,
N . ., _ ( } 1/\#\} (\Xro it r,,,o\'
Ko YILW\\J, |q}l»)/\T (I“\f‘ N MMJ'? "
+ - ° PRI
Meace TOTN:0. Sime POz elD w N,
—_ V \ L
Fewy pis 006 POF), o Lo EAD D00, N Ty
B yof
T\)ou/ obsere Yok To, = M(T)"%/\l, 4—)/\(1'32[1'\/1 :/f((t),ﬂ'd,a—f\{\fZ <4

So @0, =D, v, €Spn (AN Henee (T4 BN
4 (uswb P bk Kk per)g (Tﬁsz(‘r) P(TY again) Q\_—/\,T«B"”(T'f\nb"/{'o-

o penk Aoy rf(‘ow% Fo clow @’—AIIBN/T—\"I\}M:O
Coc k=, Thay dells ws Ak (T-AD)---(T-41) =0

Sinee 'Il WY FYso on bagis D(»\.)



