
 

CPSC 421 501 start Ch l regular languages of Gsp on Wednesd

2 or 3 more paradoxes theorems

Countably infinite and uncountable sets

There is no surjection IN Power IN

1,2 3 power 142,3

At Power At

If there is a surjection S T then 513 ITI
e

If there is an injection 5 T then 1516 ITI
Russell's Paradox Let S be the set of all sets that donot
contain themselves Serious problem a lot pofpeopleworked to

fix this Problem Does 5 contain itself

If S C S then S is a set that does not contain itself
i e S 5

If 545 then SES

Can c set really ever contain itself can i 2,3 f Ey433
1 3

Usual idea probably all sets S don't containthemselves

Shouldbe
Headedall sets
to be

Remedy All sets is a dass foms.gg7 thaIYe solved



Remark we think of injections bijections

bijection if a b c fo B V
a S T

bi sp bijection S T

c V bijection Power S7 PowerF

However all we really need are surjections

Godel Incompleteness Say Jou can build a sentence S
4

that Fneans there.is f4hatsistrue S

If S is true there is no proof that S is true incomplete

false there is a proof that S is true inconsistent

assume this doesn't
h pp

Halting problem i selfreference negation but it

turns into a theorem

Countably infinite Uncountable

Algorithms all the ones in Sip is countable

Decision problem is uncountable



Tools
If S is countable and there is a bijection S T
then T is countable

Pref S is countable hence there is a surjection IN S

Then IN S T gives surjection IN T

What if we have a surjection 5 3 T and S

is countable Then
mustbe

IN s S T gives IN T

Convenient to notice the compositions of 2 surjection

is a surjection worked out

Homework l The composition of 2 injections is an injection

If A is an alphabet then is countably infinite

Proof 1 E.g A a b c

E a b c aa ab ca a a a

in i Iii Ii
oralProof 2 s Associate to aa sa ca Ccb b 2
c 43G I I 2111332

z's M 3173232



Gives 1,2 3 HJ should exist surjection
injective

11J 42,3

SneeA 5t y e
Power At Power IN uncountable

PowerAN PRIMES EVEN ODD DIVISIBLE BY 2
I I 3

1,43 Power 1,33J I c fli 24ft 3Efts


