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Scalar product, Cauchy-Schwarz inequality, parallelogram

identity. Characterization of norms induced by a scalar product.

Geometric meaning of the unit ball. 

Seminorms, even seminorms, strict convexity

of a norm.  Minkowski functional of a seminorm.

Some facts from topology: compactness and separability in metric

spaces. Hilbert and Banach spaces: definition.

l^2 is complete and separable.

Lackness of compactness of the ball in l^2. Weak topology

in l^2. A bounded sequence with no converging subsequences.

The Hilbert cube. 

The weak topology on l^2. The weak topology is not 

metrizable. Weak sequential lower semicontinuity of the norm.

Properties of the subspaces of a normed space.

Hamel bases.

Zorn lemma, axiom of choice, Zermelo theorem. 

Projection on a closed subspace of a Hilbert space: existence.

Projection on a closed subspace: uniqueness.

Uniform convexity and strict convexity. 

Orthogonal of a subspace. Projections.

More on the properties of projections.

Biorthogonal. Norm of a linear operator.

The Riesz representation theorem.

The Riesz representation theorem.

The Hahn-Banach theorem in Hilbert space. Another proof

of the projection theorem.

More on the Hahn-Banach theorem in Hilbert spaces.

Geometric interpretation of the duality mapping. 

The adjoint operator.

Maximal orthonormal systems. Various properties.

Legendre polynomials. 

Hilbert bases. 

Hilbert basis and Fourier analysis.

Classification of separable Hilbert spaces

Classification of separable Hilbert spaces

The Hahn Banach theorem, analytical form.

Separation theorem.

The Hahn Banach theorem, analytical form. 

Examples of Banach spaces. c_{00} is not a Banach

space. Dual of $l^1$.

Exercises on Banach spaces. The supremum defining the norm

is not necessarily a maximum. The kernel of a functional is closed

if and only if the functional is continuous.

More on the Hahn-Banach theorem and its consequences.

Weak convergence in Banach spaces.

Density criterion. Convexification and weak closure.
