
EC Survey by reading day for 0.5 EC

Midterm 2 grades this afternoon

HW 11 today
GPS 11 due Mon May 4th
HW 12 Tue May 5

FLEX forms due by reading day
CA applications for Fall 2026 up later

this week



Computing Turing machines
Python programs
executables
mathematician

west Turing
machine M halttetic

halt tres

diverges
does not halt

on W



Given a Turing machine M
languages

Accept M we 1M acceptsw

Reject M wf2 M rejects w

Halt M Accept M Reject M
Diverge M Halt M

A language is acceptable if and
only if there exists a Turing machine

M sit Accept M
also called semi computable
can also say the decision problem



is WEL is acceptable

A language is decidable if and only.it
there exists a Turing machine M

st Accept M EP L Rejection

7 Accept M Diverge m
also called computable

decidable acceptable

A language that is not decidable

is called undecidable



Two observations
1 Every Turing machine M can be

described using a string CMS

Python programs have source code etc

2 A description of a Turing machine
can be used as input for another

Turing machine

Self Reject M M rejects
M



Theorem Self Reject is undecidable

Proof Suppose to the contrary that

there is a machine SR that decides

Self Reject i e Accept SR SelfReject

Reject SR E SelfReject

Suppose I feed CSR to SR

By assumption SR either accepts
CSR

or rejects
Suppose SR accepts CSR
By def Self Reject SR rejects CSR 1



Suppose SR rejects CSR
By def Self Reject ftp.Yfh 1

We got a contradiction either way
so the assumption that SR exists
is false

Self Reject is acceptable will see

another in more detail



Halt CMs w M halts on w

Goldbach's conjecture Every even integer
2 is the sum of two prime numbers

can ask will a search for a counter

example ever end Yes conjecture
is false

No conjecture is

true
Observation 3 We can execute a

Turing machine description CMS or

even modify it



Thm Halt is acceptable
Proof Given CMS w run M on W

When if it halts accept
Thm Halt is undecidable

Proof Suppose there is a machine

H that decides Halt

We'll use H to build a machine to

decide self Reject
Given an input M for Self Reject
Let MY be the following machine



M
É T x if M never

if ans accept halts neither

hangcing.my oop a.qx
else
accept

Taft



To decide Self Reject execute

H on M M return answer

accept
i

Suppose CMS SelfReject
M rejects CMS so MY halts with accept

on CMS

Suppose CM Self Reject
in does not reject cm so Mt hangs on

cm



We made a Tuning machine to decide

Self Reject assuming It exists but

no such machine exists so H

deciding Halt does not exist


