30. Gve an exanple of a partially ordered set that has a uni que
m ni mal el ement but no small est el enent.

Construction: Set A={ (x,y) : x=2 and y=1, or x=1 and y € N},
and define a partial order on A denoted by <, as follows:
(X1, Y1) < (X2 Y2)
when x; > x, and y, =y, = 1,
or
when x; = x, =1 and y; > vy,.
Here, of course, the order between conponent elenents is the
natural order defined on the natural nunbers.
It is both routine and tedious to verify that we have defi ned
a partial order on the set AL The order is not a sinple order
since (2,1) < (1,1) and (2,1) relates to none of the other
elements in A. Evidently, for each n ¢ N, (1,n) > (1,n+1).
Consequently, none of the elements of the form(1,n) is m ninal
Thus, we have a unique elenment, (2,1), that is mniml, but not a
| east elenment. Here is a lattice diagramof the situation:
(1, 1)

/ \
(2,1) (\1,2)



