
REINIZABILITY

AND

DECIDABILITY
-



Recall: A Turing machine is essentially a n FSA with infinitetape

The tape head c a n m o v e left o r right

M : (Q,Σ , P, 8, s , t , r) i s a deterministic TM

Start i n s with the input o n the tape, tapehead at itsfirst letter

What change
s

witheach letterofthe input?

Current state, tape contents, tapeheadpositio
nThese form a configuration:

uqu
u ,uET*, qeQ, tapehead atfirst

letterof v .

Let u , v e T*, and a , b, c e T . Then,

uaqb.ie#uacq'uiff8(q.b) = (q:c,12), and

uagbu → ngau iff d(q,b) = (q:c,2)



v . v
generally taken to be the two "halves" of the input around head.

bookending- symbo

ls
ignored.

Saw
a n
example last time where 01110019,#01110011

We haddlq.ir/=(t,w.L).Sotheshapeofthe-

configurationchangeshouldbe.

uagbutugacvq.gs, get

What a r e u,u ,a ,b,c?

U-011 100 a - 1 b = w V . E

ugu →

µ)*uqu()*



What is the" languag
e

of a Turing machine"M : (Q,s , P, 8, s , t , r)?

Consider Pm: {co/ there
a r e u . v e

f*s.t.su#utu}, and

Noi {w/there a r e u ,
vet's. t.su#urv}

Suppo

se
α = Pm. Then, w e say

that α i s recognizedby M , and

that α is Turing-recognizable, o r recursive
ly

enumerable (r.e.)

I f α is recognizedby M , and i n addition. Nm= {0,1}
*

\ Pm.

then w e say
that α i s decided by M , and

that α i s decidable, o r recurs ive

Decidability ⇒ Turing-recognizability (but not the other
way!)



2={011%0}
D o , e - A

M:({91.9.933,{0,11,

→⑨⇔⑨In⇒e☁"" 10,1A}, 8.
91,9)

A

000000411111111



2={011%0}
⑦ 0 , E - A

D1, A - E
→ !

Q : {91.92.93, sit,r}

P:{0,1,A.u}

0 - O , Rrff"f##
" É" ^

→ ①" " ☁ ☁

A - A , LJan1 - 1 , Rw→wf¥frA-Air

⊛W W I
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