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Recall: Saw s ome equivalent models of TMs

Today: TMs c a n accept other machines a s input; how do w e u s e this?

We already
s a w s o m e

example proble

ms
for which w e described algorithms

?⃝⃝

b

→ ☁ " "

" "Doe

s this machine accept
b

I f
%

abbbaaabb?

What is a n algorithm to check if this machine accepts
this string?
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ic

to this machine o r this string?



Essentially, the algorithm decides the following language:

Lora = {D#W /D i s a DFA which accept
s
w}

D has to be of the form (Q.Ʃ , 8, go. f)
w is a

string
o v e r Ʃ \

c a n
beexpresse
d

a s a

Suppo

se
w e

give D#w finite string

a s
input to a Turing Machine M

→ Check if D i s of the form (Q,Ʃ , 8,g. . f)
how do w e implemen

t
this?

→ Run D o n w T h e tapeto kee
p

trackof state and
→ See if D ends

up
i n a n

acceptin

g

state symbol currently being read



-

I s Lpra= {D#w/D i s a DFA which does not accep
t
w}

decidable? [Ingeneral, complement
s

of decidable languages...]

Lnra = {N#w / N i s a n NFA which accept
s
w}

→ Check if N i s of the form (Q, Ʃ , Δ , Qo. f)
→ Run Non w

→ See if N ends up i n a n
acceptin

g

state

Another option i s to u s e the earlierM .

→ Convert N to its equivalent DFA DN

→ Run M o n DN → Incorporat

e
the functionality ofM

→ Accept
ifM

accep

ts



Is the following language decidable?

Log: {G#w/G is a Cfg whichgeneratesw}



What about the following?

Lim = {M#w/ M is a Turing Machine which accepts w}

Whether
o n e has a n algorithm for deciding this language o r not,

one
needs

a
Turing Machine which c a n

simulate a n arbitrary Turing Machine o n arbitrary input.

Such
a TM i s

called
a
Universal Turing Machine (UTM).

Lim is Turing-recognizable, o r recursively enumerable (r.e.)

Use
a UTM to do the following o n

input M#w:

• Simulate M o n w

•

If M
accepts.ae#mttho

p

forever, i n which c a s e

this UTM abe loop
s

forever



We said that if α i s decidable, s o i s I .

What if both L and I a r e v . e . ?

Can
w e say

something more?

Me: Y if r e d , _ i f no t α

Me: I if n e t , - fact I


