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In the context of the development of the theory of linear operators on Hilbert spaces,
J. von Neumann showed in [3] that given two closed subspaces M, N ⊂ H of a Hilbert
space H with orthogonal projections PM and PN , the sequence
x0 := x,

x2n+1 := PM x2n

and x2n := PN x2n−1

(1)

converges to PM ∩N (x) for all x ∈ H. More precisely, he showed that the sequence
of the iterates of PN PM converges to the orthogonal projection onto M ∩ N in the
strong operator topology. Algorithm (1) is called the von Neumann alternating projection
algorithm.
Outside Hilbert spaces the situation is much more complicated. First of all there is
no immediate concept of orthogonality and the mapping which assigns to each point of
the space the point of a given subspace with minimal distance need not be linear. Even
worse, there may be spaces which do not admit any linear projection onto them at all.
On the positive side, in [1], R. E. Bruck and S. Reich showed that in uniformly convex
Banach spaces, the sequence in (1) converges when PM and PN are projections of norm
one.
A different approach to the question of whether the sequence in (1) converges has
been approached in [2] where the concept of an angle between two projections (instead
of between subspaces) has been introduced.
The aim of this thesis is to study the behaviour of the alternating projection method
for linear projections in finite dimensional subspaces.
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