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N
, Q , R The

" E
"

relation has 3 properties

Natural numbers ① afb , BE a ⇒ a=b

NI :{ 0,1 , 2 , . . . . } ② a Eb , btc ⇒ a a- c ltransitivity)

• successor construction : 2 is a successor of 1 ③ ta, b E ④ , Atb OR b. Ea OR both

3 -
of 2

so starting from 0 , one can reach all the naturals Ordered Field ④ : field structure It, - , ' , 1) is

• Peano Axioms for natural numbers (Tao -I) compatible up relation structure (E)

1 mathematical induction property /Axioms) : (a) AE b → atc I btc
,
c c- ④

→ Let n c- NI . PCM be a statement depending on n . If d) , (2) hold, (b) a 20
, bzo ⇒ a. b. I 0

(1) Plo)

(2) PCK) ⇒ Plktl) what's lacking about ④?

then Pcm is true for all ntN There are certain gaps in Q1
: for example , the equation

-

"

operations allowed for Nl
"
: + , ✗ 1closure ) ✗2=2 can't be solved in ④ .

1- , / not always defined) For a bounded subset in ④ called E
,
it may not have

Integers a
"
most economical

"
or
"

sharpest " upper bowel in ☒

• E- E- - - - -2, -1,0 , 1,2, . . . . } ex : E- {✗ C- ④ I ✗2<-2}

allowed operation : t,
-

,
• I 1 1 I > ☒

-52 V2 5 is an upper boundof E
lformally Z is a ring) (Harrison Chen's note ) ↳

so is 4

Rational Numbers but no least upper bound

' ☒ = { m-nlminc-Z.n.IO} ¥É
- all 4 operations

↳ we wanna say V2 but V2#④

④ is now a
"field "

→ ☒ is an ordered field
,
here is a

"

relation
" I

.

[A relation S is a subset of ④✗ IQ , if

la,b) ES, we say
"
a and b has relations

"

or
" as


