Section 5.1 1 Construction of the Real Numbers
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! The word rational is the adjective form of ratio.
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3 We could just as well start with the natural numsbe 2{1, 2,3, } but it is more convenient to include
0 with the natural numbers..
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Dedekind’s idea is surprisingly simple, so simgilat beginning students often
are left with a sense of “what was all that aboutffter seeing ft Dedekind’s basic
motivation is based on the simple fact that a nemhbera is completely determined
by the rational numbers less than and the rational numbers greater than
Following this general principle, Dedekind observtb@t on a line consisting of
rational numbers anyrational numberr, sayr =0.7 , divides the line into two

disjoint parts, théower set L and theupper setU , defined by

"5/2 does not exist for integers.

8 In order that you can see what is coming, thermembers will be defined as all Dedekind cuts.

° Keep in mind that definition of the real numbersstibe completely in terms of rational numbers. aké&e
constructing these new numbers from existing nalimumbers..
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19 Never use the word “real number” as this poinhej have yet to be defined.
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1 The values ofX, Y in the following definitions are taken as rationaimbers.
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