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on Maximum and Minimum of a set of numbers
Defer Let s be a non empty subset of real numbers
as we say a real number x is a maximimrofS2

if des and a B VB ES
es x is a minimum of S
if XES and LEG A BES

Rink as if X Az are both maximum of S then

Ai B Az Az X di Xz

Thus maximum of S is unique if it exists
we use maxCS to denote it

a Max may not exists
eg forexample 5 112

emptyset S Q1 openinterval
I

3 If 01 5 CIR is a finite subset then
maxes exist



CD Upper browned and Lower band of a setnafmisers

Ex S Q1 Then any 231 is an

upperbound of S Any X E O is a

tower bound

Same is true for 5 10,1 or 0,1 cool

abound
of S
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towed of S if
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DEIR is a mend if

2dB APES

Rink again the upper or lower bound may not

exists leg 5 R

If S has an upperbound we say S is

bounded above

If S has a lower bound we say S is

bounded below

S C o

Df s C bis S is bounded
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bounded above bounded below



If S is abo bounded above

Least upper bound of S i min al x is an

upper boundofS
supCS

sup short for supremum

wife is bounded below then

great lower bound of S max Eat a isbounda loafs
infimum of S
inf S

EI G S 1,2

maxes 3 sup s 3

mines I infCS I

if max sup s infCS mints and if S is
connected

S is a closed bounded interval

if Maxis exists then sup s _maxes

D S I th n C IN 0,12,23,34
ts
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Max S doesn't exist

TPI if it does exist then it is of the form
I To for some noCIN But

s 01 not I To



this con t with the requirement that

maxes B APES

supCS L

TIP need to check 1 is an upper boundedof S
Indeed I 7 l th f n EN

need to cheek that it acts or is

not an upper boundof S Not so rigorously there
exists an h large enough such that

Show its 7 new
X4 7nEN XLl t it Ince

thus x is not an upper bounde of S

CompletenessAxiom i Let 0 1 S CR

If S is bounded from above then sup S exists

Cora if S is bounded from below then infCS
exists

consider the set S E XI XE S then

it is bounded from above and claim infls supts

S gsupts
S
I

o z i o



Archimedian Property CAP

if a b o then In CIN sit Na b

PI Suppose AP fails for some pair of no a b 0

That is D NEIN na Eb Let S na 1 NEIN
then by assumption on a b S is bounded above byb

By xim supCS exists denoted as so

So So A a o

that means So a is not an upper bound of S
since So is the minimum of all possible upper bound

7 NEIN Sit Na So A

ChtDa 7 So

So is not an upper bound of S
contradiction
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Be i R U E p to as a set with ordering

Sit V AER P a and a stir
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If S CIR we say sup s to H S is not

bounded

from above
similarly inf 5 D means S is not bounded below



CHI Sequences Limits

7 Example Definitions

A sequence of real numbers is thefollowing data

Ae Az Az An E R V REIN

Tmore formally p a function IN HI In 1 7 an

Exn a constant sequence i

3,3 3

2 I 2 3,4
3 I 2 3 4

4 I T I Au th
5 I 2,4 8 An _2

Ex How to construct a sequence of rational numbers
that gets closer and closer to JJ

oneway i write 52 as decimal 1.414
414

then define An 1.414 It to CQ
keep n digits after
the period

Rink Sequence is useful for approximation

Definition Limit We say a sequence An near has
limit a ER if V E o IN o Such that



f s that

for all positive integer R with h N we have
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