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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», 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  
 VQAM ,,,,  ,                                       (1)                   

where    
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 nqqQ ,...,1 ,   naaA ,...,1 ,  mvvV ,...,1 .         (2) 

Map - δ:  QAQ  ,                                             

Map - λ:  VAQ  ,                                                                           (3)                                  

Q  –Set of States, 

A – Input alphabet, 

V  – Output alphabet. 

Definition 2. Cartesian`s multiplication is defined, as 
        ,,,...,,,,,, 122111 nn aqaqaqaqAQ  .       

Definition 3. Expression  naa ,,,1   is called chain (N. Chomsky, 1957). 

Definition 4.Set of the all chains is called Language. 

Definition 5. Expression   
ja

 
is called word.

  
Then, using maps from definition 1, we have 
    .,,, jiji aqaq  

 
    

jij aqaq ,,,1  
. 

Definition 6. Map S  is called Automatics Map, if:  
   .,, jiji aqaqS   

      .,,,, jiiji aqqaqS    
Definition 7. State 0q  is called Reachability from state iq , if exists input world α, that 
δ( iq ,α)= .jq  

Example 1. 

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

 

a

1 

a

2 

 

q1 

q

2 v1 

q

1 v2 

q

2 

q

1 v1 

q

2 v2 

                                          Table 1  

Put, sets 

 21,aaA  ,  21,vvV   denotes Input and Output alphabets, correspondently. 

Q   - set of states and  21,qqQ  . 

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

        22122111 ,,,,,,, aqaqaqaqAQ  . 

On the base dates of the Table 1 and (2), we can write 

  211, qaq  ,      121, qaq  ,    112 , qaq  ,     ., 222 qaq   

Now, consider word, which consists from 2 letters, i.e.  21aa .  

Then, using formulas of the definition 5, we receive following maps 
       222211211 ,,,, qaqaaqaaq    

Analogically, we have  
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  ., 2211 qaaq    

Analogically, we have  
       ,,,,, 112122122 qaqaaqaaq   , i. e.   ., 1122 qaaq   

Father, we receive 
       ,,,,, 222211211 Vaqaaqaaq     
       ,,,,, 221121121 Vaqaaqaaq    

       .,,,, 122122122 Vaqaaqaaq    
       .,,,, 221212212 Vaqaaqaaq     

S – Automation Map or operator,  

then       .,,,, 212111211 VVaqSaqSaaqS   

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

 a1 a2 a3 

 

q1 

q3 v1 q3 v2 q1 v1 

q2 q4 v1 q1 v1 q1 v1 

q3 q2 v1 q3 v1 q3 v2 

q4 q4 v1 q2 v1 q1 v2 

                                  Table 2 
 
 

 Put 

1q  – initial state, 

 321 ,, aaaA   – Input alphabet,   

  
321,vvV   – Output alphabet, 

 4321 ,,, qqqqQ   – 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  4321 ,,, qqqqQ    

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. 
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                            Picture1. Graph – automation  

Example 3.   

Problem State. We must find Maps δ and λ on the base dates of the Table 2.        
Solution.  

Using formulas of the definition 5, we receive following maps 
  ,, 2211 qaaq    

       .,,,, 122213232 qaqaaqaaq      

Because 
  ,, 3132 qaaq   

 

and 
       ,,,,, 321232232 qaqaaqaaq    

Then, we have 
   .,, 232132 aaqaaq    

Father 
          ,,,,,,,, 21312112321232 qaqaaqaaaqaaaq    

  ,, 2232 Vaaq   

         ,,,,, 221232232 Vaqaaqaaq    
          ,,,,, 111132132 Vaqaaqaaq    

             .,,,,,,,, 114121321132 Vaqaaqaaaqaaaq    

Since 
      ,,,,, iiiji aqqSaqS  

 
then

 

      ..,,,,, 212232232 eiVVaqaqSaaqS      .,, .21232 VVaaqS   

Analogically  

  .,,, 1211232 VVVaaaaS   

Since 
   ,,, iiji aqaqS 

 
then 

        .,,(,,, 2123232232 VVaaqaqSaaqS    
Put 

  δ (qi , vj) = qk,, 

Example 4. Put we have Table 3 for describing of automation. 

 
 a1 a2 a3 

  q1 q2 v1 q2 v2 q3 v3 

q2 q1 v1 q1 v2 q1 v3 

q3 q3 v1 q3 v2 q2 v3 

                                           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 
  ,, 33212 qaaaq    ,13213 , qaaaq   

  ,, 3213211 VVVaaaqS    ,,, 3213212 VVVaaaqS    ,, 3213213 VVVaaaqS     

   ,, 1231232 VVVaaaqS    ., 3211231 VVVaaaqS   

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

 

  

 

 

 

 

 
        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.  
    ,,,, 13223211 qaaqaaaq         ,,,,, 2313213212 qaqaaqaaaq    

    ,,, 222213 qaqaaq     ,, 13213 qaaaq   

  ,, 13211 Vaaaq    ,, 23212 Vaaaq    ., 33213 Vaaaq   

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 - Q  –Set of States, 
4. Processor -  Map - δ:   QAQ  ,    Map - λ:  .VAQ                                                                                      
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