
 

Undecidable NO algorithm

Problem is undecidable iff
There is no algorithm to solve arbitrary

instances of in finite time

Typically undecidable problems
ask

questions about code Turingmachines Python
C

Somequestions about code are decidable

I DoesTM M giveninput

canonicaliHaltingproblem.TNI
Given a program

M

an inputstring
Does M halt whengiven input

Self Halt Given program M

Does M halt whengiven M as input

Spose Bob decides SELFHALT
HALT

A

aunties

Alice accepts Alile Bob accepts bydef SELFHAT
Alice hangs on Alice by def Alice
Bob rejects Alice by defSELFHAI
Alice accepts Alice IBobdoesnitex.tt



9

MIALT is undecidable

Prof reduction from Self Halt

selffiEYI.tt encains
retnnnaikn.cn

To prove pro undecidable
Describe a reduction from any undecidable

problem to problem X

ERHALTi.GivnCMS.doesmalwaysooloop.FIeBnmydecidsNEVE
Build an algorithm for HALT

BuryHa

geode Halt

fEL MMÑMI

Suppose M halts on w Suppose M loops on w

Meow halts oneveryinput Meow loops on every input
Bunny rejects Meow Bunny accepts Meon
HaltDaccepts M w HaltDrejects M w

Contradiction Bredesitexist



Riisgt.IT ms does it accept_
Accept M w M accept.ws

Let L be any family of languages such that
There is a program Y

s t ACCEPT Y EL

There is a program
NS.t ACCEPT N L

Deciding given m if Accept M E L is impossible

Does M accept
L languages contain E

Y accept all strings Rice'sTheorem
N accept nothing

Does M accept all palindromes with length 2Prime
L is lang containing all palindromes length Eric

Y accept
N accept

Does M accept a non regular language

Y accepts 0 1 no 03 and nothingelse

N return True


