Show that every countable linear ordering isisomorphic to a subset of the rational s under
their usual order but that w, (with itswell order) is not isomorphic to any set of reals
under their usual ordering. The solution may use any algebraic facts about the reds.

Notation and Definitions
wy 1S an uncountable set

< isawell ordering of w; with the property that seg,, () is countablefor al o € w;
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5.19. Definition. A binary relation < on a set P is a partial ordering if it is
reflexive. transitive and antisymmetric. 1.e.. for all x. y.z € P.

x<x (reflexivity),
x<y&y<z=x<:z (transitivity).
x<y&y<x=>x=y (antisymmetry).
In connection with partial orderings we will also use the notation
X<y ==rx < y&x # ).

The partial ordering < is total. or linear. or simply an ordering. if. in addition.
any two elements of P are comparable in <. i.c..

(Vx,p e P)[x <yvy<x]

or equivalently
(vx.y EP)[x<yvx=yVy<xl]



