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( Definition: T

Suppose 7 € £(V) and m is a positive Example: T° = TTT

integer. If T € L(V), then
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(Definition: p(T)
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Example: If p(z) = 23, then p(T) = T°.




Polynomials Applied to an Operator

(Definition: p(T) h

Suppose T € L(V)andp € P(F) is a
polynomial given by
p(2) =ag+aiz+m?+ -+ an"

for z € F. Then p(T) is the operator
defined by

(T) = aol +a\T + ayT*> + - - - + a, T™.
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Example: If p(z) = 2, then p(T) = T3.

Example: Suppose D € L(P(R))
is the differentiation operator
defined by Dg = ¢’ and p is
the polynomial defined by

p(x) =7 — 3x + 5x°.
Then

p(D) =71 —3D +5D?;
thus

(p(D))q = 79-34'+54"
for every g € P(R).
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This result is false on real vector spaces.
Example: Define T € £(R?) by

T(X,y) - (_yvx)'
Then T has no eigenvalues.




Existence of Eigenvalues

(Operators on complex Vector\ This result is false on real vector spaces.
spaces have an eigenvalue Example: Define T € L(R?) by
T(x,y) = (—y,x).
Every operator on a finite- ( y)_ (=,%)
dimensional, nonzero, complex Then T has no eigenvalues.
C/ector space has an eigenvalue.

J This result is false on infinite-dimensional

complex vector spaces.

Example: Define T € L(P(C)) by
(Tp)(2) = zp(2).

Then T has no eigenvalues.
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