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Annotation. In this work considered Mealy’s Automation. Mealy’s Automation is one of
Great discovers in the world of the XX century. That automation can be presented in forms of maps
and graphs. This fact is one of general elements for applying of Mealy’s Automations for
describing of Educational Processes and also — in Control Theory for Automation, modeling and
design of technological processes in polygraph, of extraction of oil and gold, biological and another
complex systems. In this work considered computer properties of the Mealy’s Automation

Key words: Mealy’s Automation, Great discovers, in forms of graphs, describing of
Educational Processes, Map, Input alphabet, Output alphabet, Cartesian's multiplication.

Mealy’s Automation is one of Great discovers in the world of the XX century.
Therefore, learning of the Mealy’s Automation is one of the important Educational
problems for students in the world, today [1]. Other types of automations were
considered in [2-3].

Accordingly G.H. Mealy’s paper «Method for Synthesizing Sequential
Circuits»y, which was published in Bell System Tech. J.34, p. p.1045 — 1079,
September 1955, we can introduce by following definition.

Definition 1. Mealy’s Automation is called set
M:{A,Q,é‘,l,V}’ (1)
where
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0= {ql,...,qn}’ A= {al,...,an}, V={,.v,} (2)
Map-06: OxA—Q,

Map-A: OxA—>V, 3)

0 —Set of States,

A — Input alphabet,
vV — Output alphabet.
Definition 2. Cartesian's multiplication is defined, as

OxA= {(6]1,01 )a(%’az )a(%a‘ﬁ )""’(qn’an )>}

Definition 3. Expression « =aq,,,,a, 1s called chain (N. Chomsky, 1957).
Definition 4.Set of the all chains is called Language.
Definition 5. Expression (aa, ) is called word.

Then, using maps from definition 1, we have

5(qi,aaj)= 5(§(qi,a),aj)

/1(5119053;)2 A(&(qi,a),aj).
Definition 6. Map S is called Automatics Map, if:

S(qi,aj)z /‘L(qi,aj)

Sla; aa,;)= A(g;,@)i5(q,.@).a; )
Definition 7. State ¢, is called Reachability from state ¢,, if exists input world o, that
8( q;,0)= q;-

Example 1.

Consider presentation of the Mealy’s Automation by following Table 1

1 2

(¢} 2V1 1V2

2 1Vi1 2V2

Table 1
Put, sets

A=1{a,,a,}, V=1{v,,v,} denotes Input and Output alphabets, correspondently.
Q -setofstates and Q0 ={g,,q,}-

Problem State. We must find Maps 6 and A on the base dates of the Table 1.
Solution. Accordingly, of the definition of the Cartesians multiplication, we have

OxA= {(ql’al)’(ql’az)’(q2’a1)’(q2’a2)}.
On the base dates of the Table 1 and (2), we can write

52(%5“1):%9 52(%:“2)2%’ 52(%’“1):%’ 5=(q2,a2)=q2.
Now, consider word, which consists from 2 letters, i.e. (a,a,)

Then, using formulas of the definition 5, we receive following maps
5(q1,ala2): 5(5(413611 )>a2 ) = 5(q2,a2 ) =4,
Analogically, we have
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5(% >4 a, ) =4q,-
Analogically, we have

5(%9“2“1): 5(5(%5512)’“1): 5(612’6’1): 91>, 1. e. 5(q2,a2a1): q:-
Father, we receive

ﬂ,(ql,ala2)= 2(5(%’“1 ),a2)= ﬂ’(Qzaaz):Vp

ﬂ’(ql ,aya, ) = 2(5(% >y )’al ) = ;L(QI »ay ) =V,

i(qz,a2a1)= 2(5(Q2sa2)aa1)= Z,(qz,az):Vl.

ﬂ(Qzaalaz): /1(5(%’“1 )aaz): /1(%’“2): V.

S — Automation Map or operator,
then S(q,,aa,)=5(g,,4,)8(q,,a,)= V..V,

Example 2. Consider presentation of the Mealy’s Automation by following
table.

a1 a as
g3 Vi g3 V2 qiVi
J1
Q2 QdaVi qiVi qiVi
a3 SPA Q3 Vi g3 V2
Qs Qa V1 Q2V1 Q1 V2
Table 2

Put

g, — Initial state,

A=1{a,,a,,a,} — Input alphabet,

V ={v,,v,,} — Output alphabet,

0=14,.4,.95.q,} — Set of states.
Problem State. We must construct  graph-automation, accordingly of the

dates of the Table 1.

Solution.
Because we have set of states in form 0=1{4,,4,.45.4,}

on the graph we denote of the his vertexes. Father, consideration connections
between of this vertexes and using denotations of Input and Output alphabets of the
Table 1, we receive graph on the Picture 1.




Picturel. Graph — automation
Example 3.
Problem State. We must find Maps 6 and A on the base dates of the Table 2.
Solution.
Using formulas of the definition 5, we receive following maps
5(%’“16’2): 9>
5(‘]2"13(12): 5(5(‘]3’611):612): 5(% >a2): q,-
Because
5(q2,a3a1): qs,

and

5(‘]2aa3a2): 5(5(Q2>a3 )’az): 5(%5612): qs,
Then, we have

5(q2,a3a1 ) = 5(q2,a3a2 )

5‘]2’a3a2a1) (((‘]2:‘13)’%»‘11):5(5(‘]1"12) ) 5(‘]35 ) 9>

(
/1(q a az) 25
ﬂ(q a3a2) (( (%’%) ) 2’( (‘Zpaz) ) Vi,
/1(51 a3a1) (( (%,‘13) ) ): ( (%aal) ) Vi,
/1(%’%61 al) 2(5(6( (‘]2’03)‘11’ ) ) ( ((‘b’al) ) ((q4’a1))zvl'
Since
Slg;,aa, )= S(q,,)2((q;,@).a,)
then
S(‘]z’az’az): S(Qz’%)ﬂ“(‘]zaaz)zvlvza Le. S(q2,a3,a2)=V1V2‘.
Analogically
S(az’a3aa2’a1):V1V2V1-
Since
S( ,.,aj)zi(qi,ai),
then
S(qz,a3,a2)=S(q2,a3)ﬂ,(6( (qz,a3),a2):V1V2.
Put
6 (qi. Vi) = Q.
Example 4. Put we have Table 3 for describing of automation.
a1 a as
Q1 gz2V1 Q2V2 SERVE]
Q2 Q1Vva Q1Va g1V
as CERG SERY) g2Vs3
Table 3
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Problem State. Calculate automation maps on the base dates of the Table 3.

Solution.

Using formulas of the definitions 5 and 6,we receive by following maps
5(Qz>a1aza3 ) =43, 5(‘13 , 0,0, ) =q,,
S(% , A, 05 ) =V\V,V;, S, (42 » A,y ) =V\V,V,, S(% 1A, 05 ) =V\V,V,
S(Qz A3, a, ) =V,V,V, S(‘h Az, a, ) =V\V,V;.

Example 7. Put we have table 6 for describing of automation.

di

az

as

1 Jz2Vi JiVz Ja2Vs
[o}] JiVi Ja2V2 Ji1Vs
a3 q2V1 | Q2V3 qz2 V2

Table 4.

Problem State. Calculate automation maps on the base dates of the Table 4.

Solution.

Using formulas of the definitions 5 and 6, we receive following maps for Table 4.
5(‘]1=a1a2a3): 5(42>a2>a3): q,» 5(‘]2aa1a2a3): 5(‘]1>a2:a3): 5(%’6’3): q>,
5(q3,a1a2)= 5(‘12:“2): 4>, §(q3,a1a2a3): q,»
ﬂ*(‘h >,y dy ) =V, 1(‘]2 >, a1 Ay d; ) =V,, /1(% ,dayd; ) =V.
Theorem 1. Mealy’s Automation presented by (1) — (2) possesses by basis

computer properties.

Proof: Proof of theorem 1 is very simple, because Mealy’s Automation
presented by (1) — (3) possesses by basis computer properties:
1.  Input - A— Input alphabet,
2. Output - V — Output alphabet,
3.  Memory - 0 —Set of States,
4,

Processor- Map-06: OxA—Q, Map-A OxA—>V.
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