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Abstract: In this study, we mtroduced parallel communicating parallel access memory automaton with external
memory. It works independently and communication between states based on their request. We proved that
the whole contents can be modified during single transition and this modal is more powerful than parallel

communicating finite automata systems.
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INTRODUCTION

Multiprocessor automata system consist of several
finite automata, called processors (Budo, 1977, Hartmanis,
1972), which are coordinated by a central processing unit
and it decides, which processor is to become active or
frozen at a given steps. The processors works
independently from the other ones based on the internal
transition function which depends on the internal state
and current input symbols. The states achieved by the
processors depend on their current input symbol and
current state. Parallel communicating finite automata
systems are fimite collections of automata working
independently but communicating their states to each
other by request (Sakthibalan et al., 2003). In this study,
we 1ntroduced parallel communicating parallel access
memory automata with external memory for parallel
commutation. Tn this modal, each automaton is permitted
to the states of all automata and know the memory status.
In this modal, we assumed X is a parallel memory which
means that its whole contents can be modified during a
single write operation and can determine state transition
through a single read operation. This modal reduces
space and time also. The communicating strategy is
similar to the earlier systems (Vide et al, 2002
Sudborough, 1977).

PARALLEL COMMUNICATING PARALLEL
ACCESS MEMORY AUTOMATION

In this study, we introduced a new model parallel
communicating finite automata with external memory.

Parallel communicating parallel access memory
automation system is a construct
A=V, A, . AKX
where,
V = The input alphabet
Al = (Qp vl) fi: Qs Fp Xi)) 1< 1 =n

are finite automata with its set of states Q,, ¢ belongs to
Q. and F, 1s a subset of Q, and £ 1s the transition function
of the automation i and it is defined as

f: Qi (VU{e})~ 2% x X

K=4{K,...... K.} 1s a subset of umon of Q) the set of query
states and {0, 1}" be the memory configuration. The
automata A, A,... ... A, are the elements of A. The system
1s said to be centralized ifk <« Q1.1 €1 <0

Whenever a system is centralized, the first
componert 18 the master and automation system 1s said to
be deterministic. If the following conditions are satisfied

Ifi(s,a, )<l foralls e Q andae Vie}, ze X (i)

If|f; (s, a, 2)[#0 for some s€Q, then [f; (s, a, x)| = 0 (ii)
for all aeV

where, 1€ [1, 1]

Confirmation of parallel communicating external
memory automation 1s (8, X, Z;, 83, X, Zg - ... 8., X, Z) 18
a 3n tuple.
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where
8, = The current sate of the component T
¥, = The remaining part of the input word which has

not been read yet, by the number 1,1 € [1, n]

Now, we define the confirmation of the system A 1s

51Xy, Zy 855 Xgs Zgo o e S Xpo Zo) (P1a ¥ My, Py ¥ M, Pos
v, I1,). One of the following two conditions hold
ki {s. .8} =O0andx=aym.a € VUiel. (1)
pefi(s,a,z),l<i<n
for all l<isznsuchthats =k, jands, eK (1)
put P =8P~ l<i<nandy, =x, l<t<n
(31, X1 Z1s 800 Xpy Zay oo o S, X, Z,) tO
(pla y13 ml: p23 Y2: mZ: "pna Ym mn)
One of the following conditions are holds
km {Sla Byy veven Sn} = O and X< aiyim17 a‘le VU{€}7 (1)
p.€fi (s, a, z). 1€[1, n]
for 1 <i<nsuchthats, =k ands ek (11)
put P S Pr— 8
Pi=qn Vy<tzr),
and yv=%,1l<t<n

The language accepted if a PCFAS, A consists of all
strings xeV such that the system starts in an initial
confirmation (qy, X, Z;, 9, X, Zy, ... ., Qps X, Z,) anid reuses the
final configuration is (s,, €, €, s,, €, €, , 8, €, 6) with g,
e F;

Recem (A) = {x € V| (q,, X, 2, 45 X, 2, .., Qo X, 2)

(8,,€,6,%,€,€,...8,6€,6)
where, S, e F, 1 <i<n

Recem, (A) = {xe V| (q;, X, Z;, 0 X, Zgs - Qe X, Z)
(s, €, € 5,.€@€,...5,€,&)

where, s€F,1<1<n

Repeem (N): A retrieving parallel commumcating external
memory finite automation of design.

Epcemta(n): A centralized parallel communicating external
fimte automation system of degree (n).

Pcemfa (n): A parallel communicating external memory
finite automation system of degree n.
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Repeemfa (n): Is the class of all languages accepted by

repeemfa (n) automation systems

Xrete: Of x (n) 1s a type of automation system, them Xm
(1) 18 the classes of all languages accepted by automation

systems of type X,
Then
Recem, (A) =Recem (A)

Theorem 1: A language is accepted by a deterministic
n and finite external memory automation if it always

Pcemfa (n).

A language 15 accepted by a determimstic n head

External memory fimite automation if and only if it belongs
to Dpcemfa (n).

Proof: Let A= (1, Q, V. f, q;, F, X). Be an head external

memory finite automation. We define

Pcemfa (n) A=(V, A, ... ALK X)

where:
Ai = (Qi: v) fw qu F7 X)
Q=KUQUQx (VU {e})")
U@Qx(VielY)URxT,
where
R, = {o,1<2
{{P:|Pe Q, 1 <1 <1-2}, 1»2}
T, = {0,i=n

$S1+] €1 < n}, 1<n
The transition function f1s defined as follows
i=1,1f (p,a, z)={(p,a, z),ae VUiel} peq, zeX
fi((p,a,20e)=1{3,},ae VU {e},peQ,ze X
fi(s,e,2)={s,,},2<1zn]

£, (5. €)= ik}

for i=nf,(pe z)={p}
£.(p. e 2) = {pu}
t. (p, w, z), €) = f(p, w)
where:
w = Sequence of input strings

This completes the proof of the above theorem.
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CONCLUSION

The result
importance of considering the

shows in this study reveal, the
behavior of more
complicated devices than parallel communicating fimte
automata when reading their input are determining the
acceptance by the parallel communicating parallel access
memory automaton with external memory. We have
proved that the whole contents can be modified during
a single read operation and immediately determine the
state transition during a single write operation. We
conclude that what is crucial is the type of external
memory 18 used in computations and reduce the

computation time.
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