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Projection and forgetting are tools that allow to express a variety of tasks in knowledge processing. Computing the forgetting about a set of predicates in a formula can be viewed as
existentially quantifying the predicates and eliminating these existential second-order quantifiers, which results in a formula that does no longer contain the “forgotten” or quantified
predicates, but is, with respect to the retained predicates, equivalent to the original formula.
Dually, computing the projection onto a set of predicates, often also called uniform interpolant
with respect to the set of predicates, is computing the forgetting about all predicates except of
those in the given set. It is very useful to consider forgetting and projection as second-order
operators with elimination as the associated computational processing. In this way, forgetting and projection can be nested and further second-order operators can be defined in terms
of these primitive ones. Operator properties can be utilized to clarify semantic relationships
and to justify computational techniques that apply to particular nested combinations. In the
presentation, it is outlined how such a framework of classical logic extended by second-order
operators, with elimination as associated computation, can be used to express the following
properties and concepts, along with their associated computational tasks:
• Literal forgetting and literal projection, where the polarity of predicate occurrences is
considered [13, 19]
• Theory approximations that are based on vocabulary restrictions: weakest sufficient and
strongest necessary condition [14, 5, 21, 24]
• Definability and definientia of a given formula in terms of a given vocabulary within a
given background formula [18, 16, 24]
• Perfect query rewriting [3, 24]
• Exact query rewriting [3, 16, 17, 7, 24]
• Greatest lower bound of a formula
• Alternate definiens in given formula classes (modulo equivalence): conjunctions of facts,
Krom formulas [25]
• Conservative theory extension [9, 24]
• Least common subsumer with respect to a given vocabulary [1]
• Concept matching modulo equivalence [2]
• Predicate circumscription [21]
• Stable and 3-valued partial stable model semantics, generalized such that chosen predicates can be handled with open world semantics [20, 22]
• Abductive explanations w.r.t. classical semantics as well as stable and partial stable model
semantics [22]
With the suggested second-order formulations, such knowledge processing techniques can not
only be expressed and related to each other in a single semantic framework, but also – at
least in principle – can be processed and combined within a single general first-order-based
system that is able to perform second-order operator elimination. For small experiments, an
implemented such system is available [23]. An advanced system seems to be a major challenge
today. Relevant techniques include methods for second-order quantifier elimination based on
first-order logic [4, 8], recent advances with respect to forgetting/uniform interpolation in the
context of description logics, e.g., [9, 11, 12], and progress in SAT solving, where Boolean
variable elimination now plays an important role in preprocessing [6, 10, 15].
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