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Unbounded Operators — Part ¢
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Proposition: X,Y Banach spaces, | : X Q:D(T) —> Y densely defined operator
—D(T) = X
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Then there is an operator T : Y)QD(T\) —= X with

y\(TX> = T)(y’)(x) for xe :D(T)) y‘e D(T\) .

The domain :D(T\) can be chosen maximally,

Proof: set D(T"):= {)"6 Y ‘““’”e s XeX with V(Tx) = X(x) %o erD(T)}

and define: T)(YW) _—

Well—defined? Assume there are x:,x:e)(} with y‘(Tx> = x:(x)
Y'(Tx) = %09
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continuity
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For Hilbert spaces: X'Y Hilbert spaces, T X Q:D(T) —> Y densely defined operator
D) = X

:D(T*) — {’YGY ‘ UECRE ’X'EX with <>’,TX>Y = <;Z / X>X For all x€:D(T)}
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