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Unbounded Operators — Part ¢

Closed Graph Theorem: X,Y Banach spaces | B X QD(T) —> Y  operator

with :D(T) closed (e.g. :D(T) =X>

Then: T closed <:> T continuous (bounded)

Proof: Assume: :D(T) = X.

(<:) Choose (X,) < :DQT) with  X,— XE X and TX,,%YEY

T continuous

= > lim T(x,) = T(limx,) =Tx

h=> 0o

:> X € :DQT) and Tx = Y :> T closed

(::>> Assume | is closed :> GT is closed in XXY :> (GT,”'HXQ Bs??gac(:ah

Define operators: ?X: GT% X and ?Y: Gq—% Y

linear + bounded

(x1y) > x (xiy) =y
Bounded -~
tnverse bijective!
Theorem
Functional Analysis N -1 . .
— Part 27 :> ?X : X — GT is continuous (bounded operator)
% —> (%, Tx)

-1

—l_ N
X_\ 2 Y ‘|— — /l)Y ?X composition
N /ﬂ o

continuous maps

:> T continuous (bounded)



