


Definition

Let T=(0Q, 2, T, 8, s) be aTM, and weX*.

T wif (s, e, A, w) -1 (K, &, A, 1).

The , denoted
by , 1s the set of strings accepted by T.



L(T)={0"10" | n>0)

Example of languaée accepted by a TM

T halts on 010"

T hangs on 0"*110" at p3 A/@R
T hangs on 0"10"+! at q1 A/AR
T hangson 0" 1?2 0" at q1 o/o,L

1/1,




Definition

Let T=(0Q, 2, T, 8, s) be aTM, and f be a
function from > tor".

T fif, for any string w in X°,
(5, & A, w) |- (h, &, A, flw)).



Example of TM Computing Function
O

1/1,R 1/1,R 1/1,L
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Example of TM Computing Function

o/o,L
1/1L
o’/o’,L
1/1, I,




Let T1 and 72 be TM’’s.

T1 — T2 means executing 7/ until 77 halts
and then executing 72.

T1 -“— T2 means executing 7/ until 7/ halts
and if the symbol under the tape head when
T1 halts is a then executing 72.



erasel

A/A,L

‘)@/AR‘

Outl

Example of Composite TM
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An NTM starts working and stops
working in the same way as a DTM.

Each move of an NTM can be
nondeterministic.



» reads the symbol under its tape head

» According to the on the
symbol read from the tape and its current state,
the TM to:

write a symbol on the tape
move its tape head to the left or right one cell or not

changes its state to the next state



How to define nondeterministic TM (NTM)

O

» a quintuple (0, X, T, 9, 5), where

O the set of states Q is finite, and does not contain halt state
h,

o the input alphabet X is a finite set of symbols, not
including the blank symbol A,

o the tape alphabet I' is a finite set of symbols containing X,
but not including the blank symbol A,

O the start state s 1s in O, and

[o the transition f* 8:0x(T'U{A}) 2@ xTH{ANX{L.R.S} J
I




Configuration of an NTM

Definition
e LetT=(0, 2,1, 0, s)be an TM.
A configuration of T'is an element of QO xI'™* xI'x I™*

» Can be written as

o (gq,La,r /
O (glar

.
e




Definition
» LetT-(Q, %, T, d, s) be an NTM, and (¢, a,a,8) and

(g, 0,a,03,) be two configurations of T.

We say (q; o;a;B) (9, 0,a,P3,) ’
denoted by (g, o,a,B) (g, 00,8, 1t

(g,.,,S) € d(q,, ap,o,=0,and =,

(¢2b.R) € dq;, ap, a,=0,band f,=a,B,,

(g,.b,L) € dq;, a),a,=a,a,and B,=b,.



Definition

Let T=(0, X, T, 9, s) be an NTM.

Let weX" and f be a function from X" to I"".
T wif (s, e, A, w) I-1" (h, €, A, 1).

The , denoted by :
is the set of strings accepted by T.

T computes fif, for any stringwin X, (s, g, A, w) |-,

(h, g, A, f(w)).



Example of NTM

O

o Let L={wwl we{0,1 }*}




