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Wk 4, Fr

Topic:: Countable and uncountable infinity

HW[[ PS07 due Thurs.

Read:: Rosen 2.5

Say you borrow 10K at 8% interest, compounded monthly.

If at the end of each month you pay $250,

how much will you owe after one month?

how much will you owe after n months?

More on cardinality:

- one-to-one correspondences and cardinality

When there exists f:A -> B, a bijection, then |A| = |B|.

- Facts:

1. If f:A -> B is one-to-one, then |A| \le |B|.

arrow diagram, finite sets

when A \subseteq B, |A| \le |B|

finite and infinite set examples
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MATH 251 Notes

2. Schroder-Bernstein Theorem

obvious for finite sets

infinite sets?

positive evens and Z+

naturals and the integers

- Infinity is infinity is infinity ... or is it?

define "countable set"

Cantor’s proof there is an uncountable set
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8 compounded monthly Tz 0.08 is assessed each month

at endof month r

oldbalance It 00,82 new balance

Outset owe 10000 90

Endof1stmonth 10000 250 1.0067 a 90 250 r

End of2ndmonth az a 250 r

Hao 250 r 250 r

a r 2507 25Or

End of 3rdmonth

A aor 250 r't r't r

After
na rn 250

terms in a geometric sequence

rtr't i r r Ir
a terms
commonratio r
1stterm r

an aor 25 or I r

closed formula



Whataboutadding infinitelymany terms of a geometric
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q
true iff Irl al

Ed
3 t Zz t t Zg t If t

3 I t E t E t E t

Ao I r Yz

parentheses I I r Yz 2

Sum of all terms
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A B
FXj Naturals IN nonnegative evens

0,1 2,3 0,24,6

BEA 1Ble
Check out f A B givenby flu 2n

A B injection fromA toB

9 9 lAk
z 74
3 6 SchrotrL
i i Bernstein IA1 1131

Petn A set is called countable if
its cardinality is finite or

it can be put in I I correspondence w 1N

Examples

i A 1 2,33 4 I
2 IN 5 Q
3 0 2 4 6



Nonexample lo l I 1

There are different sizes of infinity

IN1 1QI Ko 111 11131


