BECOME A MEMBER

ON STEADY ) ' ¢’
The Bright Side of ,@\
Mathematics
Functional analysis — part 2
Spectrum for bounded linear operators
Recall: AQG:MV, matrix with nh vows and n columns,
e € is called an eigenvalue of A if:
Ixe C\joy = Ax=Ax
& Ixe C\jo}y : (A-AT)x =0
<:> Ker(A ‘7\]:) * Zo} <~——— map XI——>(A -7\]:))( not injective

Rank—nullity theorem:

rJLm (,Rom(M))
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For any matrix M cC .

+ dim (ker(M)) = h

Now: Let X be a complex Banach space and T : X —> X be a bounded linear operator,

Definition:  The spectrum of T is defined by: U(T) = {7\6 C (T._ 7\'_[> not bijeo’rive}

The resolvent set of T is defined by: f(T) 1= {‘7\6_ C (T__ 7\I> bijective

bounded inverse theorem

—>

and (T - 7\1_34 bounded }

7(T) = C\ pT)

We have the disjoint union:

point
spectrum

continuous
spectrum

residual
spectrum

0(T) := {7\6@

0(T) := {Xedl

(™) = 0;(Mvu 0 (M) v 2 (T)

O;(T) 1= {7\6 C ‘(T— 7\I> not injeo’(ive}

(‘]‘ _ 7\I> injective but not surjective with Raw (T'%I) = X }

(T _ 7\I> injective but not surjective with meﬂ (TZAI) 75 X }



