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thm

-finishingproof from last : Pigeonhole principle Nan := [01 , - ... n - 13 = EREN 11> n3

I I an injection fiNsu-PNsm then nem

(Nin(iNam)

- Contrapositive Statement : if n >m then every function : Nan-PNsm

#rot: Indust in m-pbase sase : if m =0 then No =0
_

-Dif X** then there are no functions X-10
-> So - any

function Non-iNs =0 then Nam =0
-> If n then n-1 Neu and hance is not empty , so n= So n =m

#unductionstep : assume this is true up to my try to prove m+1 case
->suppose given an injection J:Non-PNsmt

ー口 = {O1…」3
- If m is not in the range off then + factors through the
inclusion Nu [Nsm + 1
So I actually have an injection NoLNm hence nIm1m+

-> If m is in the range off, then pick some KENsn S.t. f(k) =m
Define giNsn-1-*Non

gan2=冠
n= s m=9

NsiNssdNsm+ ->now the composite fog is an injectionWith
ㅇ domain→ Non-l and range some subset of
\ Nom so by induction n-1 m
、

->So nM+ which is what wa wanted
」紫で to prove

implicitly used the fact that

7 The F : A-DB and g : B-PC and injections then
q got is an injection
② if got is an injection thenf is an injection.

Es : If men then Nm #Non
'"'o 6 finifinitethen

there is only one no t whee Xelancall this n = lx 1



#
of : suppose concisely N is finite. by definition this means Ams .t . - a bijective

map fiN-pNsp"bijectiva function" ->i bijactiva map
↳ injective map

but the composite -> surjective map

Nm+CN-DNm would be an injection
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Example : NXN " 、…
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Example: Q = rational numbers

#rem: Cantor

2) IR is not countable

ii) P(N) = Subsets of N3 is not countable

)
#of: Suppose given some f :N-DRR-DWant to show it is not a bijection : Strat : look at the

decimal expansion of↓(0) = r(0)
n
.
-- r(0)

,
V(0)o · r(O)

_,
r(0)

-<r(0)-y -- the values of f r(u)((l) = .. - - - r(0)
-,
r(0)

-zr(8)- y ---
-> we'll use the decimal expansionsr() = ......

to construct a number that is "needs firing"r(3) - - …
Anot on the list.

Now lok at the number vedefinedbyeeO
.
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get a real number se

u + v(0) -- b/ their first digit after decimal point is different

REUSD-D 11 12nd , n + 111

n = r(z)-x . -- . --
. -

: h is not on my list so my original function r is not a subjection sor is not a
·eation

.bj

#suppose given a function :N-- P(N) Define A := EnEN/nEflui} then this A is not

f(u) for any n.


