
 

Comp 330 Lecture 22 Nov 16th

IE Prendere lucciole per lantern

Extend As to Sunday at 11 59 PM
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HP Undecidable but you can check

I

EMPTY Undecidable but you can cheek

a
Ed Undecidable but you can neither

check a yes instance

T.IE i oc.e

E runs forever
E

ate18
EMT

É

Team



E abb baa I wi
d

E enumerates
wi in some finite
of steps

aba could not be enumerated

abb could be enumerated multiple times

LCE 0 if E is in a loop and never

reaches the enurn state

Def It an enumerator E is a comp
model which enumerate strings in It
or more times E runs forever

LCE 4 w E I w is enumerated

by E in a finite

of steps

Def 240 LE IA L is computably
enumerable CCE if I enumerator E
s t LCE L



Then 240 LEE

L is CE Lis Turing
recognizable

G L is CE Femme E sit

LCE L
W.TT L is recognizable

Design a The M at LCM L

M On input w

I Run E

2 For each string enumerated

by E x check if wet

3 If yes accept

LCM EL

E L is recognizable I th M
at LM L
W.IS L is C E

Design an enumerator E

St LCE L



p lexicographic order

E 1 For K E E

2 Run M on x
M loops on E
Maccepts 0 3 If M accepts e then

enumerate

o

I

I
g

simulate a parallelism with dovetailing

timesharing Run M sequentially on each

string for progressively more time steps

o f

HIII3 e

Kia

I

enumerate
humerate



ItE 1 For i 1,2 3
2 Run M on strings w to wi

fer i steps
3 Emmy way www.t.w
Which he accepted

DovetailingLCE L LCM

We can use dovetailing to create yes no

verifier

Def 240 LEE L is co CE ifI is CE

Intuition If the answer to D.P is no then

I can verify this

Ex show that EMPTY is co CE

Empty M M is a tie LM 4

LEMPTY is CE Create TM N

s't LN Entry



Empty invalid instances of I th
E

Uy ca MTM LCM 03
I Dovetail computationof

M on EA

N is On input Ind Input to TM
1 Cheek if w LM

2 If no accept
3 Otherwise

4 Fer is 1,2 A
N
aggfesysthere

5 Run M on Wttw in i steps
6 If M accepted any string in w
to wi then accept

LCN Empty

If M loops forever on every string
Lms

Thus shows that EMPTY is co CE
Could EMPTY also be CE No
Because EMPTY is undecidable



Then Post 240 LEE

2 is decidable a L is CE

co CE

Pf By definition

L is CE I enum Eefor L
L is co CE I is CE

Fynn Ez for

F w wz wz t l

EEe u Et

Eider He
dovetailed spyshould be

Implication Refine undecidability hierarchy



EQ FIN

CE
CO CE

La EMPTY HP L

Decidable
AP a Lz

Ls

y

j

To show that L is neither CE nor

co CE we need 2 mapping reductions

Thin E Pt 0 L EE LET

L Em Le if 22 is CE then

L is CE

If L E La La is CE
F TM Mz
LCM L



EYEYE.IE

TM M LCM L

By contrapositive if L it It EE then

Lz is not CE

E Em if L is not co CE then

Lz is not co CE

EI HP Em EMPTY
molto CE coke

EMPTY
ITE ETt CE

Ry Show That FIN is neither

CE nor co CE



FIN CM Given a TM M

is.EEfte
To thou thy we need 2 mapping
reductions

t.no IcetmFtfnotco cI
less easy

B WHEE
m FIE Easy

Reheat HP E m PIN
Iip IFtw

1 Mix an
2 M halts aux as UN is finite

Bounded computation Use the time

step at which M hatted on k as

the bound to the length of the strings
acceptedby N

N On input w

1 Store w



2 Load e on tape
3 Run he on k fer Iwl steps
4 If he has not halted of Taitung

by timestwithenaccept
S Else reject

ANSC Iap N M loops on X

Regardless ofW N accepts
LN It
ANS CI Ftw N

ANS CI p Y M halts on x

At some time step y

Nagepty theater
Iwl

ftp.t I ggt
Moggy

v v u x x x x x x

VN u ET I ul s y IM is
still running
on X

KN I a

ANSCIFIN L



Reduction B
Im FIN

1 2M a LN
2 he loops on e s IEN a

N c On input


