66 VARIANTS OF TURING MACHINE

There are number of other types of Turing méchines in addition to
the one we have seen. To make the Turmg machmes more powerful we
ould add to its features :

v Let its tape extend indefinitely in bpth directions.
v Let its tape have multiple tracks. |
v Let there be several tapes, each W1th its 1ndependent tape head. |

v Add non-determinism.
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6.6.2 Multiple Turing Machines e
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. Fig. 6.6.2. Multitape turing machine simulated in a single tape
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3 Non-deterministic Turing Machines b
A non-deterministic Turing machine is a Turing maf:hmzamf/gcta ;2
non-deterministic finite automatas, .
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Fig. 6.6.3. Deterministing machine.

Theorem. A language is Turing recogmsable'z
Turing machine recognizes it.

Proof : We need to show that every non-d
M can be simulated by a deterministic Turing

Let us see how it can be simulated by a

Let k be the largest number of choices
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Fig. 6.7.1. The church turing thesis.

8 UNIVERSAL TURING MACHINE

A Turing machine as we have already studied is the mathematical tool

quivalent to a digital computer. It was suggested by the mathematician Turing

the 30s, and has been since the most widely used model of computation in

fomputability and complexity theory.
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of a machine M. The UTM can go on then to simqlate M 0;1 thg reslt of the
contents of the input tape. A universal Turing machine can thus simulate any

other machine. . . ' .
UTM can be defined as a Turing Machine that is capable of Sm“ﬂahng
any other Turing Machine by encoding the latter.

6.9 LINEAR BOUNDED AUTOMATA . f
A Turing machine has an infinite supply of a blan?s tape. A linear.
bounded automata (LBA) is a Turing machine .whose‘tape is onl'y kn squares
long, where ‘n’ is the length of the input (initial) string and k is a constan¢ |
associated with the particular linear-bounded automaton. )
This model is important because : i

v the set of context-sensitive languages is accepted by the model ang  #

v the infinite storage is restricted in size but not in. accessibility to ¢ '.

the storage in comparison with the Turing machine model. It is ;.';Tf

called linear bounded automata (LBA) because a linear function is Pl

used to restrict (to bound) the length of the tape.

A linear bounded automaton is a non-deterministic Turing machine which  °

has the a single tape whose length is not infinite but bounded by a linear

function of the length of the input string. The models can be described formally #
by the following set format :

M=(Q,%T,8,4q,b C, $,f)
All the symbols have the some meaning as in the basic model of Turning
machines with the differences that the input alphabet £ contains two special
symbols ¢ and $.

C: called left-end marker, which is entered in the left-most cell of the (

input tape and prevents the R/W head from getting off the left end
of the tape.

$ : called right-end marker which is en
the input tape and p
right end of the tape.

L
tered in the right-most cell of |
revents the R/W head from getting off the

L

d not print an both ‘
the end markers. 5 r e s e
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Fig. 6.9.1‘. Model of Linear-bounded automata J
-



