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• I 'll

"

use your
calstatela.edu P

email to mass email the

class announcements
.

If you

want me to use a different

•÷÷i÷.÷÷÷:÷-
No class on

the test day .

The test will appear
on canvas

at 6am on the test day

and dissapear
at noon

the

following day .

[Ex : Mon 6am
-
Tues noon]

During
that window you

pick

a
2.5 hour time

to take

the test .

When you open

the test canvas
will time you .

When done scan and upload
as a

pdf .



Topic 1- Countable andVncounlablesetsf Fk
Def:_ We say that

a set S

is covntablyinfinite if
S

is infinite and the elements

of 5 can
be arranged in

a sequence
without repeats,

that is
S is of the form

S = { s , ,
Sz
,
S
} ,
54 , •

•
• }

AIisisF.ly
infinite if

there exists a bijection

f- : ☒→ S
.

Then ,

S = { 1-(11,1-12) , f- (31,1-14) ,
• • o }



Def: we say that S is PIL
countable if S is finite

or
5 is countably infinite .

E-s.me#iaesets:s--
{ 5, 10,1T , 3 } ←fi

countably*"÷÷÷;!E- { 0,1 , -1,2 , -2,



theorem: Let A and B PIL
be countable .

Then AVB

is countable .

proof.cat/:- If A and B are both

finite then
AUB is finite

and

so its
countable .

case Suppose
A={ ayaz , . . , an}

is finite
and

B = {
bi
,
bz
,
b
} ,
by , . . . }

is countably infinite
.

Then

AVB -_ { Ayaz , . . . ,9n, bybz,b3 ,
by , . . .}

is an enumeration
of AUB .

Skip

any duplicates when you
enumerate

.



⇒: If B is finite and A PL
is countably infinite do

the same

thing as case 2 .

case Suppose

A = { a , gaz , 93,94 ,
°o° }

and

B={ bybz , bs ,
by , . . . }

are
both countably

infinite and the

above are
enumerations

without duplicates.

Then

AVB = { ai,
bi
,
Ga
,
bz
,
as ,b } ) • • • } .

Skip any
repeats .

So,
AUB is countable . ☒



theorem: The rational numbers

p@
Ch is countable .

Proo Let Q+={
rlr >Drea}

and A- ={r1r<
o
,
red} .

Then,
Q=Q+VQ -

U{ o } .

Lets show that
A+ is countable .

Consider the
following way

to arrange

ch+ Where we cross
out any

elements

not in lowest form
and circle the

elements of
A+ .

I



PIL

7- i E. ÷ ;#
is , . . .

h# > ¥
,
> Is >

•
• •

G⑤?E , § , E. § ,
. . .

: : : : :

continuing in this way
forever

yields a sequence
which

enumerates

② +
without

repeats .

That is ,

a+={ 1,1-2,334,4
, } , } ,

4,5 , Ys ,
• • • }



So
,
A+ is countable .

Similarly A- is countable .

%L

Also
,
{ o } is countable .

Thus
,
by the previous

theorem

Ch = A+
Uch - U { o }

is countable . ☒



theorems The union of a P⑤
countable number of countable

sets is countable .

proof.ca#- Suppose we
have a

finite

number of countable sets

Si
,
Sz
,
Sz , • • ° ,

Sn .

Then by iterating
the theorem

on page
4 we

have
that

5 ,
V52 US }

V0 .
. U Sn

is countable .

case Suppose we
have

a
countably

infinite number
of countable

sets

Si , 52,53 ,
54 , • •

•



Suppose P€
E- { Si , , Sia , Sis >

• • . }
Arrange the

sets as follows and

enumerate like
with A+ :

→
Si , 5,2 5

, }
5
, ,
Sis • • . ← 5

,

521,522%23%24 525 • * •

← Sz

← ,

-

→
←

453/Szz 533 534 535 ooo
← 53

Sy ,
542 543 Syy Sys on .

← Sy

a

655 ,
Ssz 553 Ssy Sss • . -

←

e.

55

•
u

: : : : :

List out

Ñ Si = { sujsiz ,
52,531,522,5131 . " }

i.=\

as above ,
skipping any

repeats,

to show that
Osi is countable

.

e-= , ☒


