Field Axioms

A set F together with two well-defined operations called addition and multiplication is a
field if there exists elements 0, and 1 (0 = 1) and the following axioms are satisfied for all
a,b,andcinF.

Hame A ddition Lultiplication
Commutativity at+b=b+a ab = ba
Associativiy | (@+b) +e=a+(b+e) (ab)e = a(be)
Distributivity a(b+c) =ab+ac (a+b)e=ac+be
Identity a+0=a=0+a a-l=a=1-q
Inverses a+(-a)=0=(-a)+a aa'=1=a""'aifa#0

A field F is ordered if, in addition to the field axioms above, there exist a relation “<” on
F such that the following axioms are also satisfied for all a, b, and c in F.

i) Givena, and b in F, either a<bor b<a.
i) If a<b and b<a then a=b.
iii) If a<b and b<c then a<c.

iv) If a<b then a+c< b+c.

v) If a<b and 0<c then ac< bc.



