
A genesis of interval orders and semiorders:transitive NaP-preorders and NaP-preferenesALFIO GIARLOTTADepartment of Eonomis and BusinessUniversity of Catania, Italy(email: giarlott�unit.it)August 18, 2012AbstratA NaP-preorder (neessary-and-possible preorder) on a set A is a pair �%N; %P� of binaryrelations on A, whose neessary omponent %N is a partial preorder and whose possibleomponent %P is an extension of %N satisfying a mixed form of ompleteness. We studyseveral forms of mixed transitivity of NaP-preorders, i.e., �nite sequenes of %N and %P thatimply %P.A NaP-preferene is a NaP-preorder on A satisfying a mixed transitivity property forsequenes of length two. NaP-preferenes on A an be haraterized in a natural way: infat, a pair �%N; %P� of binary relations on A is a NaP-preferene if and only if there existsa nonempty family R of total preorders on A suh that %N= TR and %P= SR.We onnet transitive types of NaP-preorders and NaP-preferenes to binary relationsthat are well-known in preferene theory, namely, interval orders and semiorders. In fat,we show that interval orders and semiorders are the possible omponents of NaP-preordersand NaP-preferenes satisfying suitable mixed transitivity properties of length three. Wealso introdue strong versions of interval orders and semiorders, haraterized by forms ofmixed transitivity of length four.Further, we give a geometri visualization of all these types of preferene relations insome speial ases. Finally, we hint some possible appliations of suitably transitive NaP-preferenes in the ase that the spae of partial preorders on a set is endowed with a metriz-able topology.
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