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@ F denotes either R or C.

@ V denotes a finite-dimensional nonzero vector space over F.
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G(\;, T). Put all these bases together
to form a basis of V consisting of
generalized eigenvectors of 7. il




Multiplicity

~

(Definition: multiplicity

@ Suppose T € L(V). The
multiplicity of an eigenvalue \ of T
is defined to be the dimension of
the corresponding generalized
eigenspace G(\, 7).

@ In other words, the multiplicity of
an eigenvalue X of T equals
dim null(7 — A7)V,

\




Multiplicity

(Definition: multiplicity

~N

\_

@ Suppose T € L(V). The
multiplicity of an eigenvalue X of T
is defined to be the dimension of
the corresponding generalized
eigenspace G(\, 7).

@ In other words, the multiplicity of
an eigenvalue X of T equals

(Sum of the multiplicities equals\

dim V

Suppose V is a complex vector space
and T € L(V). Then the sum of the
multiplicities of all the eigenvalues of T

dim null(7 — A\)dm Y,

kequals dim V. P




Multiplicity

(Definition: multiplicity

~N

\_

@ Suppose T € L(V). The
multiplicity of an eigenvalue X of T
is defined to be the dimension of
the corresponding generalized
eigenspace G(\, 7).

@ In other words, the multiplicity of
an eigenvalue X of T equals

(Sum of the multiplicities equals\

dim V

Suppose V is a complex vector space
and T € L(V). Then the sum of the
multiplicities of all the eigenvalues of T

dim null(7 — A\)dm Y,

kequals dim V. )
Proof V= G(A]./ T) b---D G()\m; T)



Multiplicity

(Definition: multiplicity

~N

(Sum of the multiplicities equals

\_

@ Suppose T € L(V). The

multiplicity of an eigenvalue X of T

is defined to be the dimension of
the corresponding generalized
eigenspace G(\, 7).

@ In other words, the multiplicity of
an eigenvalue X of T equals
dim null(7 — A\)dm Y,

dim V

~

\

Suppose V is a complex vector space
and T € L(V). Then the sum of the
multiplicities of all the eigenvalues of T
equals dim V. P

J

Proof V =G\, T)® -+ ®G\n,T)

algebraic multiplicity of A = dim null(7 — A\)3™Y = dim G(\, T)
geometric multiplicity of A = dimnull(7 — \I) = dim E(\, T)
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Define T € £(C?) by
T(z1,22,23) = (321 + 422,322, 823).

o (15

The eigenvalues of T are 3 and 8.
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S Wk~ B~
o O O

The eigenspaces of T are
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The generalized eigenspaces of T are
G(3a T) - {(Z15227O) 21,22 S C}7
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Thus the eigenvalue 3 has algebraic

multiplicity 2 and the eigenvalue 8 has
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We have

C* =GB, T)®G(8,T),

as expected by the Decomposition
Theorem.
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