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complete number line R

Axioms of the reals: A non—empty set R together with operations 4, . and ordering <

is called the real numbers if it satisfies:

(A) (I/R( + O) is an abelian group

(M) (['R\iO]g , ']) is an abelian group (1#0)

(D) distributive law X-(Y+ T) = Xy + X2

(0) < is a total order, compatible with + and * , Archimedean property

X if X220

(C) Every Cauchy sequence is a convergent sequence, |X| ::i
X if X<0

Important facts: There is a set with all these properties  (Existence) (Construction)

see next video

(Identification/

and it is uniquely determined by these properties,

(Unigueness) Isomor phism)
Show: For all xe R, we have: O+ x = () (X) (by only using the axioms).
Prooft: (A)
ot 020 %)+ (-0-x) = ((0+0)X) +(=0-x)
(D)
(O X + 0O X) + (—O X)
(A) (A)
— (O X +(—O XD O-x + O = O- x
associativity inver se heutra
Show:  For all xe R , we have: (— ’D X = =% (by only using the axioms),
Proof: (A) () (A)
roo “x = 0 + (-x) = 0 x + (%) =((-D+1)x + (-%)
(D)

(A)

(—4)-x+ O = (1) x

neutral
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= (Nex +4ox + ()



