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Egzersiz 1 (Nowhere dense). [35p] Let X be a topological space and let U ⊆ X be a subset.
Show that

U is closed and nowhere dense ⇐⇒ X \ U is open and dense.

[HINT: See Problem 1.4 in Teschl 2015.]

Theorem (The Inverse Mapping Theorem). Let X and Y be Banach spaces.
Let A ∈ B(X,Y ) be a bounded linear bijection. Then A−1 is continuous.

Egzersiz 2 (The Inverse Mapping Theorem). [30p] Prove the Inverse Mapping Theorem.
[HINT: Read your lecture notes from MAT461, then use the Open Mapping Theorem. This should be an easy question.]

Egzersiz 3 (Closed Operators). [35p] Suppose that

• X and Y are Banach spaces;

• D(A) ⊆ X;

• Ran(A) ⊆ Y ; and

• A : D(A)→ Ran(A) is closed and injective.

Show that A−1 : Ran(A)→ D(A) is a closed operator.

www.neilcourse.co.uk/mat462.html


