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Limite alphabet ↳t
P-program Python Pez*

X-input X + [
*

& [X] =So if
it does nothet a

on
&is a haltingprogram if (X)(P(X)+0)

*

language 122

↳iscompute
↑ I
halting program
-

# finite striys ,
such as programs

is countably infinite

Fmost# languages is uncountable -

lang. and
not computable
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↳2
computable language-
Recursive language - GDEL

set of computable languages R
-

LEE* is computably enumerable
recursively- " -

RE
ifF program

I sit.

(VX
*

)(P(x) +0 if X+))P(X)=0 if X * L

CRE
If LER P(X) =So ifX

ProgramQ :

if P(X) = 1 helt output I
else never halt

X: = 0

X: =x+
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↳
#LERE El

either 1 = 9

or FI always helt

#
#ALINGER

men I

-
TM HALTING #R

I "Halting
is undecidable"

"is verifiable

non-halting is not
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↳
EM HALTINGARAN

TURING

Pf by contradiction

Suppose HALTING -R

Let a bea corresp program
- F Q is a halting prgrm

-program I
Q(q) = 5! if

Phot
on o input

Def program B

B(X) =[ifQX
[i.e. (FX) (B(XD Lets ESX[X] does Snot halt

Let X = B
B(B) helts# BIBdoesnota

diagonal method .me-

I(X] Mimic GEOME CANTOR's proof:-

* bejection+
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Epimenides paradox 45
Greek island CRETE

"
ALL CRETANS LIE"

-saysEpimenides,
a

creat
a

ther ( is also undecidable
-

C may-one
reduction

LiS. *
L Che

f :* -> E
*

sit
. f is computable (by a halting (machine

FAR because it is not
a predicate

and/ + [,)(x+2 , >> f(x)+ (e)
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T
SOLVABILITY Of
-

D) IOPHANTINE EQUATIONS
-

I example "x"+y2= z3 #5

looking for integer solutions
-

!
R= coR [ coRE

RERER coRE

E R = REM coRd
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⑮t
P : set of poly-time

computable layuages
NP : poly-time verifiable ....

membership has a poly-length
"proof"
-

exple grapt 3-colorability 3COL(
d/P examples : "Witness"

3.COL witness 3-coloringof YES
answer

COMPOSITENESS witness : proper divisor

n 1 2
,
n not prime

CLIQUE:
INPUT : G graph , keN
QUESTION

: does 6 contain K?
PENVPncoNY

CONS , #
-
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↳
candidate :

FACT

given x,y
does X have a

divisor Y

72
-

in NP thir

in coNP nontriv

in P X = belief

https://goodnotes.com/

