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This work is the next step in a series of papers [3,4] using arguments from
definability theory to logically characterise computable continuous data. In order
to do this we have proposed the notion of majorant-computability and developed
logical approach to computability over continuous data. This approach is based
on representations of continuous data by suitable structures without the equality
test and Y-definability in extensions of the structures by hereditarily finite sets.
One of the main features of the notion of majorant-computability is that on
the one side it is independent from concrete representations of the elements of
structures on the other side it is flexible, i.e. we can change the language of
Y -formulas to express appropriate computability properties.

In this talk we introduce and study the language of Xk -formulas which is
an extension of the language of Y-formulas. This language simplifies reasoning
about computability of higher type continuous data, and admits elimination of
universal quantifiers bounded by computable compact sets. In order to show
these properties we prove Uniformity principle for X-definability over the real
numbers extended by open sets. Based on this principle we show that if we
have a Y-formula, i.e. a formula with quantifier alternations where universal
quantifiers are bounded by computable compact sets, then we can eliminate all
universal quantifiers obtaining a X-formula equivalent to the initial one. We
illustrate how the language of Xk -formulas and Uniformity principle can be
employed for reasoning about computability over continuous data.
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