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Addition axioms

Al: Vz,ye R, 4+ y € R.

Ifxr=wand y=z2, thenz+y=w + z.
A3: Vz,y,zeRz2+ (y+2) = (x4 vy) + 2.
A4: JIO>Vzee R, 2+ 0==z.

A5: Vxe R, A'—z>z2z+ (—x) = 0.

A2: Vz,ye R, z4+y=y+ .
Al, A3, A4, A5 make R a group under addition.

If A2 is also true, we say that the group is commutative (or
abelian).



Multiplication axioms

M1: Vz,y e R, z-y € R.

[fr=wand y=z2, thenz-y=w- z.

M3: Vz,y,ze R,z (y-2) = (x-y) - 2.

M4: Jdl1>51#0andVzeR,z-1==x.

M5: Ve e Rwith 2 40,3z 135z. 271 =1.

M2: Ve,ye R, z-y=y-x.
And one axiom governing how the two operations interact:

DL: Vz,y,2¢eR,2-(y+2)=x-y+z-=.



Order axioms

O1:
O2:
O3:
O4.

Vx,y € R, exactly one holds: z =y, xz < y,y < x.
If xr<yandy<z, then x < z.

Ifr<y, thenz+4+2z<y+ z.

Ifr<yand z>0,thenz-z2<y-z.
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