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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
M ={4,0,5,2,V} (1)

where
114
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0= {ql,...,q,l }, A= {a,,...,an }’ V= {v,,...,vm } (2)

Map - 8: O0x4->0,
Map - A: Ox4->V, (3)
0 —Set of States,

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

OxA= {(ql 4 )’(QI’aZ )a((baal ),...,(q,,,a,, )’}
Definition 3. Expression a =a,,,,a, is 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
§(q,,aa_l.)= 5(5(q,,a),aj)
i(ql,aaj)= A(é'(q‘,a),aj )
Definition 6. Map S is called Automatics Map, if:
S(qi*aj):’l(qnaj)
S(q‘,aaj)z i(q,,a)/l(é‘(qi,a),aj)
Definition 7. State ¢, is called Reachability from state ¢,, if exists input world a, that

6(q,,0)= g,
Example 1.
Consider presentation of the Mealy’s Automation by following Table 1

1 2

(oF1 2Vi 1V2

2 1V1 2V2

Table 1
Put, sets
A=1{a,,a,}, V ={v,v,} denotes Input and Output alphabets, correspondently.
0 - setof states and O =1{g,,9,}-
Problem State. We must find Maps & 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)’(qZ’al)’(qZ’a2)}_
On the base dates of the Table 1 and (2), we can write
5=(q1’al)=%9 az(ql’aZ)qu’ 5=(q29a|)=q” 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(‘?1 ’ala?.): 5(5(% a4 )aaz)= 5(q2,a2)= 9,
Analogically, we have
LS
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5(Q1,a|az)=‘?2-
Analogically, we have
5(?2’51201): 5(§(Q2=a2):a|): 5(%’“1): di s1ne; §(Q2aa2a|): q,-
Father, we receive
j'(qlsalaz)z /1(‘5(‘11’“1 ),a2)= ’l(‘lz’az)= Vas
l(ql,a2a1)=ﬂ(§(ql,a2 )’al)=2‘(ql’a2)= Vas
A(qz’azal): 1(5((12,02 )a,)= ﬂ(%’az)z
Mas,aa,)= MS(gsa)a,)=a,.a,)=
S — Automation Map or operator,
then S(ql’ala2): S(ql 4y )S(ql’a2)= Vs
Example 2. Consider presentation of the Mealy’s Automation by following

I*

v,
v,

table.
ai a; as
Js Vi gs V2 gqivi
g1
q2 qaVi g1 Vi giVi
qs qa2Vi gs Vi gz V2
qa qa V1 ga2V1 qiVva
Table 2
Put

g, — Initial state,
A={a,,a,,a,} — Input alphabet,
¥ ={v,,v,; } — Output alphabet,

0=19,.9,-9:-9,} — 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 Q= {91:92>95+94)

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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Picturel. Graph — automation

Example 3.
Problem State. We must find Maps & and A on the base dates of the Table 2.

Solution.
Using formulas of the definition 5, we receive following maps

5(‘]1"11“2)‘_‘Q2,

J(qz,a3a2)=5(§(q3,al),a2)=§(q2,a2)=ql.
Because

5(%’“3“1):‘13’

and
5(‘12"13“2):5(5(‘]2’%)’“2):5(‘]1"12):‘13,

Then, we have
5(‘?2"73“1):5(‘]2’%%)

Father
§(q2,a3aza[) (5(5(‘]”“3)“2’ 1) 5( (%’az) ) (%’ 1) 9>
/t(qz,a3a2)=V2,
l(qz,a3a2):/1((5(q2,a3) az) ( (q ) ) V2s
/l(qz’a3a1):’1((5(%aa3) )) ’1( ( 12 ) ) Vis

)

/?’(qz’azalal) (5(5( (%a%)al’ )= ( ((Q:z’ ]),a)=/1((q4,al))=

Since
Slg,.aa,)=S(g,,a)A(5(q,,@).a,)
then
S(Qz’a3aaz): S(‘]z:“;)ﬂ(%aaz): Vi, ie. S(Qz’as’az): n,.
Analogically
S(a,,a5,a,,a,)=V,V 1.
Since
S( A’aj): Z(ql’ai)’
then
S(qz,a3,az): S(qz,a3)ft(5( (%"’3)’512): Vv,
Put
0 (qi, vj) = qx,
Example 4. Put we have Table 3 for describing of automation.
di d2 das
(o[t g2Vi gz V2 (0 ERYE]
g2 gqiva qiVa qiVs
Qs Qg3 Vi Q3 V2 q2Vs3
Table 3
117
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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(q2,a,a2a3)= qs, 5(%,“1“2“3): q,

S(q,,a,a2a3)= Vivvs, S’(92,a|azas): Vv, S(q3,a,a2a3)= ALY
S(qz,a3a2a,): Viv,vi, S(‘]l »A3a,a, ): ViV,Vs.

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

di dz ds
q1 [SPAY1 qiVvz qz2Vv3
gz qivi (0 PAV/) gi1Vs
qs qz2Vvi1 qz2V3 gz 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’“1“2“3):5(%:“2’“3):%’ 5(q2,a,a2a3)= 5(q|’a2’a3):5(q1’a3)=%’
5(%’“1“2)2 5(‘]2"12):42’ 5(‘?3"71“2“3):‘11’
’1(‘71"11‘12%): " l(qz,a,azcg): Vas ﬂ(q3,a,a2a3)= Vs.
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 - ¥ — Output alphabet,
3. Memory - 0 —Set of States,
4.

Processor - Map-6: OxA—>Q, Map-A: Oxd—7V.

Literature

1. Mealy G. H. A method for synthesizing sequential circuits // Bell System Tech. J., Vol. 34, No.
5. —1955. pp. 1045-1079.

2. Moore E. F. Gedanken experiments on sequential machines / Automata Studies. Princeton, NIJ:
Princeton University Press, — 1956. pp. 129-153.

3. Illyakaes M., Illasxmer A. «E.O.OMapoB. COuMHEHUS», H3/I-BO ®eonaHt, Actana. — 2017. 483
ct

KAJIIBI BIJIIM BEPETIH OPTA MEKTEIITE
KAPATBUIBICTAHY-MATEMATHUKAJIBIK BAFBITTAFBI IIOHAEPIAI
TEPEHAETII OKBITY bl YUBIMJAACTBIPYAbIH EPEKIIEJIKTEPI

IMyusammaa II.M., Axamosa M. E.,

bl. AnteiHcapun atsingarel ¥ATTIK 6iiM akajgemuschl, ActaHa, Kazakcran
118

Scanned by CamScanner

A o G 7 D |




20

21

22

23

24

25

26

2]

28

29

30

31
32

33

34

Mamberakynos ., CarbIHIbIKOB 7. HcnonpiopaHue COBPEMEHHOH (opMbl
tabnuuel J.M.Menaeneesa B 00Pa30BATETIEHOM ITPOLECCE...cursrrenaessssmmnnnnnnnsnsesasssnnsses
Opaabaes A.b., AGayaaunesa M.A., TopeGex E.JK. Meroanka U3y4eHUa
MpUpOAbI  ATOMHOTO A/pa, CTPYKTYpbI 3JIeMEHTApHBIX 4YacTUL B  MNpOTrpaMme
BEICLICH LIIKOJIBL. ssssescrscsssersssassesssscsstss senstsnsssssssssnssnsassasssssssasnssassssssasssssasssnsasasasasacsenscases
CarpinapikoBa C.3., Kaparyaosa bLA., PaGaesa H.A. CyTr KbIIIKbUIJAPbI

GakTepuanapbl JKOHE OJapiblH  akOaCThl KbIpbIKKa0aTThl  alIbITY npoueciHaeri

o0 (R P L
Capues A.Jl., Capues C.JL, CaiinayGaesa A.C., Kycnan A. KoppekTHOCTE

peuIeHus HEeCTallMOHApHOIro ypaBHCHHA IepeHoca U3JIYYEHHHU B IIB}GOHHOH

OBTTACT . sssesesonsacssssesnsshassussssssassesssesnentessusorssssorasaonsssenssnosamstsrots ot etz nercteerissstaraattecanitia
Cenbknna I.E.  [Ipobinembl ¥ MNEpPCHEKTHBLI MaTeMaTHYeCKOh IOATrOTOBKH
obyyJaroLuxcd: 1Mo pe3yapTaram Bl R e eiresseesiesniosssessenbasusestonneertororessorerarzeezecseszes
CriabikoBa 7K. K., UckakoBa M.T. ®usukanaH OKylIblJIapAbIH ©3/1iK KYMBICTapbIH
YHBIMITACTBIDY. c.cscoersessesersessssssossesssnsmsessascssssssossssssnssssasoasass tasssnssassesonasacssasssasnseasacacacasaes
Vemanosa 11.C., Kyi6ek MLK., Tesekees C.M. CyabiH ph KepceTKilli MOHIHIH
HHpaabIObIC TOJIKBIH/APBIHBIH ocepiHeH e3repicin
BEPTTEY - eerueesvsssessssusesssssessnesesssssassssesssstsenssatsssssssssssasenssasasasasssssasss sucsasessanatasasscssanaracacasss

Shuakayev ML.K., Eraliev S., Nazarbekova K.T., Shuakayeva A.K., Elemesov
K.K., Nurbaeva D.M., Nurmukhamedova Zh.M. Describing of mealy’s
automations in forms of maps and graphs and presentation theirs of computer

PIOPEILIES. ..coenveuecenencmcsisisesesesessantesssesssntotsensacscssscastssnmssses ssssananessssussentotossssssansassnaasasasantaces
Iynsmmna [I.M., Axamoa M. E. XKannbi Gitiv GepeTiH opTa MEKTENTe

JKapaThUTBICTAHY-MaTeMAaTHKAIBIK ~ OaFbITTaFbl  MOHIEPAI TEpEHJEeTIN  OKBITY/BI
YHBIMAACTBIPYABIH EPEKIIETIKTED . cvuvuveeesiucinicisisisisssressns sttt s

Ne2 cexknus
MEKTEINTEI'I MATEMATHUKAJBIK BIJIIM MA3MYHBIH JKAHAPTY
KAF lIAfILIHIIA MEJATOI' KAIPJAPABI JASPJIAY MOCEJIEJIEPI

AquiasmmHoBa 3.Y. OKywbUiapiblH ©3iH- e3i 0OaranayblH KaJlbINTaCTBIPY/AbIH

JO S I s o e e s
O6inkaceimoBa A.E., KymaryioBa 3.9. Opra mekren 6iu1iM O6epy Ma3MyHBIH
KaHapTy asgChIHIA MatemMaruKajaH OKYJBIKTap naibIHAAY
MOCETICTICD LS oberorss o teee it oo ar st oo s o s Me s v tovsssssa e ttoesnsnss s T O L SN St
Baiimaxanosa I.K., Baimaxan C.H. binim 6epy yaepiciHae CTyOeHTTEpAiH
KOMMYHHMKATHBTIK KY3BbIPETTUIIriH JIaMBITY
CPEKILETITEP L b s tinrmmsiioc BB RN, o L e BN 4 . M o S B L S
Kaapaepa JI.Y. O6 HHHOBALIUAX B MEAATOTHUECKOM OOPA30BAHMH. .....vevvvvnrvanrenrenaenes

Kanpaepa JLY. KaGyaoBa A.P., BaiibocbinoBa C.T. O BeposTHOCTHO-
CTaTUCTUYECKON JIMHMM B  WIKOJBHOM Kypce MaTeMaTHKH 5-6  KiaccoB
O0IICOOPA30 BATEINBHO M IITKOTIBI 2 e --cne oo s oma oiras e saaman s a1 ST SN S S
Kanpaepa JI.Y., CancpizbaeBa A.C. Mekren matemMaTHKa KypChlHAAFbl TEHJIEYJEP

MEH TEHCI3AIKTEPAi OKBITYABIH SICTEMETIK €PEKIUETIKTED.  ecveererrerseaerseeressassesseaesns
KymabexoBa A.M. KalblKThIKTaH OKbITY GapbIChIHAAFbl Goslaliak MyraaiMIepaiH
aJITOPUTM K MOJ/IEHUETIH KaJIbIMTacThIPY/bIH ne/larOrMKasbIK
MOCETICTICDLIN. . . o erte s i b oo v e DS SR . W puisiier (o

463

Scanned by CamScanner

83

88

92

96

100

105

110

114

127

133
137

140

143



