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THE REA
NUMBERS



ALGEBRAIC PROPERTIES OF R

*Given any two real numbersa and b
, we can form two other real
numbers, called theirsuma + b
and their product a .b and these
real numbers satisfy the following
ax10ms

» commutative property of R



* Associative property of
addition

a+(b + ¢)=(a + b)+c

e Existence of a zero
element

a+0=a =o+a forall a
helonocto R



e Commutative property of
multiplication

a.b=b.aforalla, bbelongsto
R

* Associative property of
multiplication

(a.b).c=a.(b.c)



/X/

e Existence of a unit element
a.1=a=1a forallainR
*Existence of reciprocals

For each a # 0 in R there exists
an element 1/a in R such that

a (1/a)=(1/a) a=1



Distributive property of
multiplication over addition

a.(b+c)=(a.b)+(a.c)and
(b+ c).a=(b.a)+(c.a)
foralla,bandcin R
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eleta,b, cbeelementsof R
(a)If a>b and b>c, then a>c
(b)If a>b, thena+c>Db + c.

(c)If a>b and c>d, then a+ c> b +
d

(d)If a>band c>o0, thenca>cb



" THEOREM

(a) If zand a are elements in R
Withz +a=a,

thenz =o0

(b) If uand b not equal to zero
are elements in R

withu.b =b, then u=1.



THEOREM

(a)Ifa.b =0, then eithera=o0
or b =o.

(b)Ifa+ o0 and b in R. are such
that a. b =1, then b=1/a.
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