5C Upper-Triangular Matrices

the n-by-n matrix

Thenotatlon M (T, (V1,5 Uy v,)) i

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

Arn Aqn
M(T) = : :
An,l An,n
whose entries A; ; are defined by
Tvk = Al,kvl + .- + An,kvn

is used if the basis is not clear from the context.
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(‘5.37 definition: diagonal of a matrix

\

upper left corner to the bottom right corner.

the diagonal of a square matrix consists of the entries on the line from th(j
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(‘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

Suppose T € £(V) and vy, ...,0,, is a basis of V. Then the following are
equivalent.

(a) The HM with respect to vy, ..., v, is upper triangular.

(b) span(vyq,...,v;) is invariant 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 "ﬂ s rean$ Fla
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Mence | T-2T 0. Siwe POz D e

J:bf«v] pyis T eJF), e ben (T-A T)-~(-A D) =0
Now  obser Mok Tw, = A4, L M) A, = MDA, A
/ 1 ' 1

So G dIIN,= MM, 0, €59 (4 Wenee (T-A BN AL
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e perk Aoy roce S5 o cove (ToAD)-- (10D, =0
Ooc K=o, Thie dells ws Aok (T-AD)---(T-41) =0
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