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Cardinality
How big is a set? (in magnitude) infinite sets

If Ais infinite. B is finite, then ALB is infinite.
finite
sets

IfAis uncountable, BIA is atmost

countable, then ALB is uncountable. Uncountable

countable

finite



#sition 1:(Countable Setsare the Smallestinfinitesets)

A:Infinite -> IAEA, A:countable.

(pt) Pick an element as A

Pick an elementare ALS913
!

Since Ais infinite, thisprocedure can go infinitely.
Hence, the set591,92,..., an,...3 is countable.



sition?Infiniteabetsofcountablesetacombineet

(pts Since A is countable, f:A -IN is a bijection.
Isketch) i.e. A =[9, a2, ---,an,--..- }

Hene, BIA => B =99m, 9an,---7 is countable (bijection).



Proposition Countable union ofcountable sets is countable.-

Ej
=> Ai= san, an an, ass

Azn, 91s, ---- I countable.

"
->

countable

Example:& YI [Mins/ncY =32m, n)/meR, neIN)
-
-

&,Y(0,1 -) =[0,1)
Encountable

C & is countable. greatestcommon denominator

Il
(PA) Since &can be viewed as [(min)/me, s.c.d. (m, n)E(1,033

& is countable like the example above.



-tion4:(0,1) is uncountable.

(A) Ifnot, f: IN->(0.1) is a bijection.
Then, 11-0,9912913----

215 0.9292093--

31- 0.931932 9ss--

Consider the number abbubs---where bi = S
1 if aii =0

o if aiiFo.

Then, O.b,bubs... is in this bijection,

four. IR is uncountable.

(pt) Since (0,1) is uncountable, IRI (0,1) cannotbe countable.



Metric Space
Def: (X, d) is a metric space if &d1x,y10 (="iff x

=y)

& d(x,y) =d(y,x)

& d(x,y) +d(y,8) >, d(x,2)

Example 1:(IR2, d), d:Euclidean

(pt) &, & are trivial. I requires

3,y)2 +13:53(x-32

=1342+teesexa-2-192+b.)-

=>ai+an+bitb +2aitbitatanb,b+saib, +aubz)

=(a, +bi)4(acfba)*


