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Some features of the natural numbers N= 0
,
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1.) contains zero (OEN)
2)If KEN then C+ IEN also

3) N is the minimal set satisfying 1)." 2)
.

-Dif X is a set enjoying 1). 2). then

An aside
ー

xzv

- Can model N in the language of set theory.

↳ so lets model 8 as the empty set & 00
= 33( ↳i Can also model I as the all the elements we already have 1OD03

↳ or 20- 30, 2033 30-p20, 303, 20, 3833) - its like thinking of numbers as the
# of elements in the satcan then say N +1Oall actors <n3we

-just a place holder

3) let th be a property that any given number might or might not have.

thus((n)-i "n has property "

Zumple: O: "is even
"

Suppose (0) is true and suppose (()
=D P(n + 1)

then $(n) is true for every new

&of : consider =EEN s.
t.()} EEN= Esatisfies 3).DEN : =N

wall ordering principle
4) Suppose XEN and X** then X has a smallest element

Method of infinitedescert
ー

#heorem : Suppose P(m) is a property St.

if $(u) is false (i. e. a counterenump) then Jy<1 Sit.

&)(y) is false (note RYEN) then $(n) is true UnEN

Proof : I' := EneN s.
t. -P(n)3 EN does not have a smallest element so must be by well ordered

principle Swop).
~D = 50, 1

,
2, ...,n - 13

-> Given new consider the set Nan IN -D the idea is that this set has exactlyn elements

-> Recall from last time fix-DY is bijective it FyeYJ ! UEX S.t . F(u)=Y AND that any
…

bijeation has an inverse defined by f"(y)= <uniques)
↳muc : if f is invertible then it is fof"= idy föf= idx poobijective.
-> if fiX-DY g : Y-D 2 are bijactive them gos : X-pZ is a bijaction (gt) ·(fj) = ide

[f"g-(o(gf) = idx
-> Consider the collection of all sets define symbol XEY to mean f"g

'gf= f
"

f_

= bijsation X-DY L
미시키씨

#etinitionsfixitein st X else it is infinite-X is countable iitis



&pety : if IX100 then there is exactly one MEN St. XENan in this case write IXI = n

-> In other words
,

we want to rule out the possibility that XENsn and XENsm and that

m + n

-> Suffices to show that if Non ENsu then n = m
-+ We'll pove a theorem that will imply this

;
#orom : (Pigeonhole principle)
suppose man mineN then any fiNcm-Non is not injectiveIn equiv : if I injective map

Nsm-* Non then m1n

Erot : induction ina base case : n =0 then N = 0 if If: X-10 then X**

and if my then Nim #* because it contained met
.
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