Set  notatipn

>N set is a collechon of objects called
elements.
lf 6 s gn element of +Hw set S, we write
ae€ S,
and soy thot @ belongs 4o . I b
does  not belowa, bo S, we write b€ S.

P Sets con be Speci?ied in two ways:
(@ Lish‘n% 1k elements
Asinl'le,-.,xnj Dinike

(k) Stating the property Hiat every tement
must SaHS%{;



B=ix: gexeg] ekt

> The symbol § is used fo dovote Hhe emphy
Set,
Ix:x*41=0f=9
x+1=0 > x=-1

Plet Sand T be fwo sets. |§ every eement
ofl S also loelonas b T, we Say Hoat S
is o subset of T and writt

ST
Everq aeS abe aeT

> Twp ks A and B are equal, denoled. by

A8 if and only if ASH and BEA.

ﬂ=B=>{Aﬁf
BpLh



The st of real numbes TR..

USual\\f rﬂPreSen'l:t’d as o. S+rai8h{', solid line
hat  extends indefinitery in both direckions.

5
=9 -1

Aridme hic

| For every a,b, c € R, the following properties hold:

Addition: Multiplication:
. B cC B
Commutativity: |a+b=0b+a &&b ab="ba
%
Associativity: a+(b+c)=(a+b)+c a(be)=(ab)c= abc
Identitv: There is a real number 0, There is a real number 1,
? ¥ such that a + 0 = a. such that 1a = a.
For each a there exists u € R, | For each a # 0 there exists v € R,
Inverse:
"3 such that a +u = 0. such that av = 1.

| Distributivity: | alb+c)=ab+ac. |




Subhachon and division are defined
as
G- b= G+ (;'0) and o =ab (b#o)

rddi hve lo mulhplicodive invesse
inversc O‘F y £ =

where -b and b' are He additive and
muliplicative inverse of b, respechively.

» Division by 0 s not defined. The
€xpression % makes no Ssense.

b 20 s not a red number and i} is
2
not +rue Hwl o=



Thaorem

Th, addifive and multiplicative identi+es

0re, UMGul .

M Suppose  Prare is  seme  WefE
such thad  atu=a  for all aeR

We will prove Had WU=0.

otu=cx ¥Yacll

G=0 w=0¥n=0

&JFPOSG Hat Hure 5 some Vel sudh
o & vo=or  Nosl
I T £ix a=i

v:ﬁ—i:{:} =1

A
because i is an idenﬁkl



wugywn
Let o bo ony real number. Then o has
O unigwt additive inwerse. 1 a#o, i+
hos a unigue mubtiplicative inverse.
Pr__ggg: Ax acll, (—o.) G+(-0)= 0
S\AP?O.SC that W is aleo on odditive inverse
of o We il prove that  U=-a
Ass oG ativiky
= uto= ut[atca) = (atad+ca)

(LM—Q:O)

0t (Cad= -0 5 |lu=-a

Suppose that VU” is also a mult jnvese
oL o gl 4 ac 1)
P(WQ'HV(}\/
{ .
V= = S UT=qa ) —a 1=
lve (¢-a) X's = 1=d



Theorem

For any xefR, if atx=btx, thn a=b.

Po P (e )
b= G+0
= G4+ (x-x)
= (otx)-x
(hqp) = Qo¥x)- %
= by (K-x)
136

=b



Theover

1. Yor any non-&ero X€R- if oax=bx, Hun
a=b.
2. 0x=0 Por all xeW
3. 140
4. (1) %-=x for all xelil
S —(x)= % For al xelk.
b 1f xy=0) Han either x=0 o¥ y<o.
1. For all x,%eTB, X(—a,).-. -(x%).
9. For all X,%e@, Q-x)(-ta)=x:a,.
U1 x#0, #an x#0 and (x7)'=x.
0. 1 X#o0 ond y+0, thon Xyk0 and
(X%)" =7 \a" .

14. For any ron-zero XeR, Cx)* = -x

-/



