Algebraic Properties of R On the set R of real numbers there are

two binary operations, denoted by + and - and called addition and multiplica-
tion, respectively. These operations satisfy the following properties:
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called the set of positive real numbers,

a+b=>b+aforall a,bin R (commutative property of addition);

(a+b)+c=a+(b+c)foral a,b,c in R (associative property of

addition);

there exists an element 0 in R such that 0 + ¢ = g and g + 0 = a for all
a in R (existence of a zero element);

for each ¢ in R there exists an element —a in R such that a + (=a)=0
and (—a) + a = 0 (existence of negative elements),

a'b="5b-aforall a,b in R (commutative property of multiplication),

(@-b)-c=a-(b-c)forall a,b,c in R (associative property of multi-
plication);

there exists an element 1 in R distinct from 0 such that 1 - ¢ =g and
a*1=aforall g in R (existence of a unit element);

for each @ # 0 in R there exists an element 1 /e in R such that
a-(1/a)=1and (1/a) - a = 1 (existence of reciprocals);
a-(b+c)=(a-b)+(a-c)and(b+c)-a=(b-a)+(c-a)forall
a,b,c in R (distributive property of multiplication over addition).

The Order Properties of R There is a nonempty subset P of R,

that satisfies the following properties:

(i) If a,b belong to P, then a + b belongs to P.
(i) If a, b belong to P, then ab belongs to P.
(iii) If a belongs to R, then exactly one of the following holds:

aE€P, a=20, —a € P.

(CompreTe vess)
The Supremum Property of R Every nonempty set of real num-

bers that has an upper bound has o supremum in R.



