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Suppose T € L(V)and XA € F. The
eigenspace of T corresponding to A,
denoted E(\, T), is defined by

E(\,T) = null(T — ).
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venull(T — M) < Tv = .
Thus E(\, T) is the set of eigenvectors of T

corresponding to A, along with the 0 vector.

ForT € £(V)and A € F, the
eigenspace E(\, T) is a subspace of V.

A is an eigenvalue of T if
and only if E(A\,T) # {0}.

Example: Suppose the matrix of an
operator T € L£(V) with respect to a
basis vi, v,, v3 of V is the matrix

Then

E(8,T) =span(vi), E(5,T)=span(va,v3).
If X\ is an eigenvalue of an operator

T € L(V), then T restricted to E(\, T)
is the operator of multiplication by .
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Suppose V is finite-dimensional and T € £(V). Suppose also that
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( Definition: diagonalizable w

An operator T € L(V) is called diagonalizable if the operator has a
diagonal matrix with respect to some basis of V.

Example: Define T € £(R?) by However, T is diagonalizable, because
T(x,y) = (41x + Ty, —20x + Tdy). the matrix of T with respect to the ba-

_ _ sis (1,4),(7,5) is
The matrix of T with respect to the stan-

dard basis of R? is < 609 406 ) :
41 7
—20 74 )’ as you should verify.

which is not a diagonal matrix.
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(Conditions equivalent to diagonalizability

Suppose V is finite-dimensional and T € L(V). Let A,..., A\, de-
note the distinct eigenvalues of 7. Then the following are equivalent:

@ T is diagonalizable;
@ V has a basis consisting of eigenvectors of T;

@ there exist 1-dimensional subspaces Uy, ..., U, of V, each
invariant under 7, such that

V=U® - & Uy;

@V=EMN,T)D - -®EN,,T);
@ dimV =dimE(\,T)+--- + dimE\,, T).
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