
 

Ordering

The set of real numbers is equiped with
an order relation denoted by such

that for any given two real numbers
A and b there are three mutually
exclusive possibilities

i a b la is less than b b

Iii a b a equals b

iii be a lb is less than a

We define
iv at b Ca is less than or equal to b
v a 2b Ca is greater than or equal to b

Together the above relations are called

inequalities
e s
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Example Suppose that there exists

a real number x satisfying acxcb

x
s

a azb b I 2 3

We will prove that x
a

satisfies acxcb

a
p
2a atb Fal atb 4

add a divide
to both by 2
sides

a b atb 2b atsb Lb
2

Putting 1 and 2 together we get acatfeb
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Example If b o and B o and

A A MUTT az.BKL.az BB
a BLAB

b B bothsides
by BB

then aBLbA Deduce that

a Cat A L A

b b t B B albtBklatalb

asiatabtB
Adding ab to both sides of ABC Ab we get
abtaBL Abt ab a HB L Ata b f

btB O
b o

albtBT CCA tab a L Ata

b b btB b btB

Complete it on your own

r

fo wtf
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Examplei If a 0 then a so

Always true prove this is true

Assume that ASO and a EO
A LO or A O

case Case I
caseI
Suppose that a 0 We know that a a L

But a 1 0 So a a
1 0 0 1 contradiction

so a to state 1

false statez
Contradiction

Coset
Now suppose that a Lo Multiplying both

sides by a o we get a a ca o or

f a a a 0 0 I C 0

So a so
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Example If X and y are positive then xey
if and only if xky
If xcy then Hey
If x2yZ then my

If xcy then x2cy2

Multiply both sides of icy times we

get xkxy
Multiply both sides of Hy times y we

get xycy2
By transitivity xky2

If XkyZ then y
y
x y o

X yko lxtyxxy Lo

Xtg X y Lo f
XZ yeo

since xtyo by the previous x2 Y
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y l he 1

example City 0 Multiplying
both si G7byCxty we get
X y o xey

add
y to bothsides

I

yCx y society
1 0

X yao

a Xty 20

a I City 70
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