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It is folklore that, when asked whether he wanted to drink coffee or tea, a former prime minister of Israel would usually give the answer ``half-half", forgoing thereby the need to make a decision.  I had for this talk to choose between two very different open problems, and had chosen to present both. The two problems differ much in nature and scope, and appeal to different audiences by their topic, and by the anticipated skills required for each. So each one of us will be able to choose his/her own favorite one.

My first problem deals with subdivision at its most basic form: a single finite rule S on a uniform mesh in Euclidean spaces. Let us assume that a fix-point exists, and is as smooth as you wish: there exists a function f (refinable, scaling) such that Sf=f, and the function is as smooth as you wish. The problem is then to determine whether the subdivision converges (to f, provided that the initial sequences is delta). The open problem is whether the characterization of convergence is spectral, i.e., whether there exists a linear operator on a finite dimensional vector space whose spectral properties characterize the convergence. If convergence is measured in  L2, then the answer is yes, and one does not need to know in advance that the refinable function exists. If convergence is in the max-norm, but we are in 1D, the answer is also yes, but then the result is somewhat non-trivial. More generally, if the dependence relations among the shifts of the refinable function form a finite dimensional space, the answer is still yes. I do not know the general answer, and am unwilling to conjecture whether it is yes or no.

My second problem deals with box spline theory, also known these days as zonotopal algebra. In distant past and recent years others and we developed beautiful theories there that intertwine geometry, algebra and combinatorics in  a seamless way. Duality is a cornerstone there, and, while there are many gaps in the present state-of-the-art, we understand a lot about this duality at the level of geometry and algebra. On the other hand, when it comes to splines we have seen so far only one side of the coin: box splines. My problem is to find the dual spline theory. It must exist, since box splines are inherent in zonotopal algebra, rather than being an external addition; so if duality is core within that theory, there must be a dual spline theory. My prediction is that the theory will be developed one day, and will create a big splash in AT.
