(DCLO) Axiomatize the theory of discrete linear orders without endpoints.

That is linear orders without greatest or least elements and any element has

an immediate successor and predecessor, for example the integers Z (negative

and positive) under their usual ordering. Let A be any model of DCLO.

Define for x, y in A, x eq y iff there are only finitely many elements of A

between x and y. Show this is an equivalence relation and each equivalence

class is isomorphic to Z, call such a class a Z chain. Describe any model of

DCLO. Show that for any countable model of DCLO and any two Z chains

in the model there is an a countable elementary extension with a Z chain in

between. Show that any countable model of DCLO is an elementary substructure

of a model with countably many chains ordered like the rationals,

i.e. Z x Q. Show that DCLO is a complete theory
