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8) XapakTeprCTHIECKOC ypaBHEHHE UMEET KOMILTEKCHBIE KOPHH (A = —1 4+ 2i),
nostomy mpu & = -1, B = 2) oburee pemeHue nubbepeHIHATEHOTO yPaBHEHI umeeT
BHI

y = Cie ~*sin2x + C,e ~*cos2x e
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SOLUTION OF THE KAZBAY BI’S GENERATION PROBLEMS
WITH UNKNOWN INPUTS DATES ON THE BASE
G. H. MEALY’S AUTOMATION
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E.O. Omarov for the first time presented mathematical models in form automations
in 1927 by investigation of phonetics of the Kazakh language with Arabic font. These
models can described a whole cascade of finite state of automations with input and out-
put alphabets, forming a strongly structured, file dates. In this paper considered calcula-
tion Kazbay bi’s generation problem with unknown inputs dates. This problem solved on
the base G. H. Mealy’s automation with three proven theorems concerning the states

and output maps.
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e npedcmasun MamemamuiecKue modenu 8 1927 200y 6 guoe
apabekum wpudmom.

E.O. Omapog enepeol
- sEmoMamos ona uccne0o8aHus oHemuKu KQ3aXCK020 A3blIKA C
ey voOeu no3607510M onucantt yenvlil Kackao KOHeuUHbvlX agmomamos ¢ 8XOOHBIMU U

vpOHBIMU  angasumamis, obpazyrouux.  cmpozo YnopAdOHeHHYIO, atiinosyio
~VRNYPbl OAHHDIX. B oanunotl padonie paccmompena npo6nema paciema QuHacmu

Sas6aii-6u ¢ HeonpeOereHHLIMU @XOOHBIMU OAHHBLMU. Sma npobnema peuiend Ha

acHoBse npedcmaeﬂeyuﬂ agmomama Munu u ¢ mpem: 00KA3AHHBIMU meopemamu

- omHOCUMENbHO cocmoaHUll U 8bIXOOHDIX omo6paofceHuit.

: E.O. Omapog myHevull pem 1927 oicblIbl apab xapninoezi Ka3ax MiniHiy
SHoHemMUKACHIH sepmmey YUt aemomam mypinoeai MamemMamuxanolk Mmooenoi
- ccoimean. byn Modenvoep Kipic JcoHe ULbIEIC angpasummepi bap, kamay mapminmezi
~ Bain  Oepekmep KypblL1bIMblH myowipamolH  AKbIPEbl agmomammapobl Gymindeii

—aexadulH - cunammayzd MYMKIHOIK Gepedi. Amanmolill slcympicma enziciz Kipic

 wanivemmepi mypanel Kasznati-ou ayneminiy ecenmey npobemacsl KapacmulpolagaH.

=7 npobnema Munu agmomamuii  YCoiHy, condaii-aK cazoaiviia Jicome  ULbIEbIC

Geimenepae Kamulcmol Yul OanenoeHzeH meopema nezizinoe wewivin mankaH.

E.O. Omarov [1, 2] for the first time presented mathematical models in form
_utomations in 1927 by investigation of phonetics of the Kazakh language with
Arabic font. These models can described a whole cascade of finite state of
automations with input and output alphabets, forming a strongly structured, file dates.
In this paper considered calculation Kazbay bi’s generation problem with unknown
inputs dates. This problem will be soled on the base G. H. Mealy’s automation.

y G. H. Mealy’s paper [3] we can introduce by following definition.

Accordingl
Definitionl. Mealy’s Automation is called set
;\4={A,Q,V}’ (1)
where
Q = {ql""’qn} 5
}ed A={a1""’an},
li‘:‘ s {vl"“’vm}
;eri Map - 8 Q x A—0. )
o Map - &: Q x A=V, L3
i ru O —Set of States,
g A — Input alphabet, :

y — Output alphabet.

:)e,;f: * Definition 2. Cartesians multiplication is defined, as

out- : QXA:{(%=a1)»(‘11’az)s(qual)"“’(qma”)’}_

L,floa,, ~ Definition 3 .Expression & =d;»::, is called chain ( N. Chomsky, 1957)-
ates % Definition 4.Set of the all chains is called Language.

Definition 5 Expression (o) is called word.
Then, using maps from definition 1, we have
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5(qi’aai)'__t .5(5(%’“)"11‘)
A(Ql 2G5 )’_‘ A(S(qi ala; )
Definition 6.Map S is called Automatics Map, if:
S(q,.,aj): A(q,.,aj
S(qi,aaj)zA(qi,a)l(S(qi,a),aj). ‘
Consider custom example. Kazbay Bi was born in the 1772. Kazbay Bi married
in forth times on the beautiful Toygan in the 1832. Koyshibay was born in 1833.
Shuakay was born from Koyshibay. Bermukhamed and Kosmukhamed were bor:
from Shuakay. Asat was born from Bermukhamed.
Note of the Inputs - names:
@, —Kazbay Bi;
a, —Koyshibay;
a, — Shuakay;
a, — Bermukhamed;
as — Asat.
Note of the states:
g, - State (event when was born) of the Kazbay Bi;

g, - State (event when was born) of the Koyshibay;

g, - State (event when was born) of the Shuakay;

g, - State (event when was born) of the Bermukhamed;
g. - State (event when was born) of the Asat.

Note of the Outputs:
V; - Year of birth of the Kazbay Bi;

¥, - Year of birth of the Koyshibay;

V, - Year of birth of the Shuakay;

V, - Year of birth of the Bermukhamed;
V; - Year of birth of the Asat.
According to the mentioned designations, we can construct of the transition table & =
the following form.

R BRI S R R ol i i

we

®

Table 1.
a, a, a, a, as
4 an %V 9V .V g5 Vs
% an %V, q; Vs a9 V. g5 Vs
g 0V %V q; ¥ q V. g Vs §
2 R R 4; Vs 4 Vi RE ]:
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q‘,V‘ qu,la 44,V4 \ qS,VS

Theorem 1. On the base dates of the table 1, we can calculate state, as a result of the
application of navigation function or Input Map to word or chains

a;a,a,a,d,,

by following formula

5(q.sa,aka1an‘zan) =q,,

where

i=12005; .

n#jzk#l=m,

m,n, j, k1 =405,

Proof.
Theorem is proved by direct calculation of Map of the all kinds of chains.

On the base dates of the table 7 and formula (2), we can write
5(ql,alaza3a4as) =4s,
5(q,,@,a,0;0,45) = 94s,
5(‘]3"11‘12“3“4“5) =ds,

5(‘147"1”2“3“4“5) =4s

"‘ qs q; ’Vs

i

=) ﬂ’l h %

5(g5.a,a,a,a,a5) =95,
tefet
8(q,,a,a,8,a,a5) = 9s,
. for any
: =205
Analogically, we have
é 5(q,,a5a4a3a2a,) =i,
f 5(q,a5a,a,0,4;) = G,

01‘(73-”5”4“3[’:‘7)) =,
5(q4,a5a4a3a2al) =4,
5(‘15#5“4“3“1“1) =4,
L&

6(‘11"“5‘14“3‘11“1) =4
for any

=125,
Continue of our calculation process, wWe receive proof of the theorem 1,
when state in result applying of navigation function or Input Map to word
: a,a,a,a,4,,

g is defined by last symbol of our chain.

It is very impotent property is called reachability of states.
Theorem 2. On the base dates of the table 7, we can calculate state, as a result of the

application of the Output Map to word chains

st | a“ F -
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a,aka,ama,,,
by following formulas
l(qi’ajakalaman) T Vn,

where

i=12,.5, 2y
n=jzk#l=m, =
e, Jole = L2t

Proof.

Theorem is proved by direct calculation of Map of the all kinds of chains.
On the base dates of the table 7 and formula (3), we can write
A(q,,a,a,a5a,a5) =V,
A(q,,a,8,8,0,a5) = Vs, e

l(q,,a,a2a3a4a5) =V

Mg, aa,a:0,0:) =Vs,

AMqs,a,a,0,0,05) = Vs,

1e.

l(qwaxazasa:tas) =V

for any

AP S

Analogically, we have

2(q,,a5a,a;0,0,) = "

(q,.a5a,0,0,a,) = .

2(45,a5a,a,0,a,) = v,

Mq,.05a,0,0,,) = V.

Ags,asa,a,a,a,) = V.

176

2q,,a5a,0,0,a,) = %
for any

=S
Continue of our calculation process, we receive proof of the theorem 2
when Output alphabet in result applying of Output Map to word or chains
ajaka,ama,,,

is defined by last symbol of our chains.

Theorem 3. On the base dates of the table 7, we can calculate state, as a resul’
application of the Output Automation Map to word or chains

a,aa,a,a,,

by following formulas

S(g;.a,a,/a,a,) = BV rY,Y .

where
=1,
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f‘s: izk#l#m,
B, . k=125

&:ﬁo f

...orem is proved by direct calculation of Map of the all kinds of chains.

sing dates from the table 7 and definition 6, we can calculate Automatics Maps S
e receive

5?'-ax'a:)= S(ql,a, )’1(5( (%"‘1 )aa:)z n,.
“nalogically, we have

4 f’q:.alaza}):VleVp

.‘-.!q:,a,a3a3)= v,

: S)qf"ala:a}):Vllsz;’

- 4..0;0,4, ) =V,

Ya.aya.a) =V

~-ntinue of our calculation process, we receive proof of the theorem 3,

- when Output alphabet in result applying of Output Automation Map to word

z.a.a,a,a

m-=n?

s defined by strictly ordered sequence of symbols of our chain.
- txample . Check the accuracy of the following formulas
gy.aya,) = 5(g5,a:a)) = ¢,

- Olg,.a,0.8)) =¢,,

Hgy,a5a)) =V,

-;-(Q: »adsa, ) = V3,

Agysasaa) =V, .
State Problem:
It is known that ¥ - year of birth Kazbay Bi-1772, ¥;- year of birth Koyshibay —
1833.
Ve must find Output alphabet:
V. - year of birth Shuakay,
V, - year of birth Bermukhamed,
V; - year of birth Asat.
Apply apparatus of the theory of numerology. Sinoe the year of birth Kazbay Bi-
1772, then adding up the numbers, i.e. 1+7+7+2 = 17, we get the number 17.
Thus, accordingly of the theory of numerology [2], we receive of the cyclic cod-of the
Kazbay Bi generation. Then , we have that Shuakay was born in 1850 (1833 +17),
and Bermukhamed in 1867 (+17 1850) and Asat in 1884 year (1867 +17).
Thus:
RS S§NSSSSSK
- AEESTWENSSSSSSSNSSSS S
«V SN = R S }S&\ s Aates (ae yeat oY Ourtn Asakis ARDA.
Comm\. AcCOrang)y Of e WCANE SE== X

|
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KA3axcK020 A36IKA ¢ apao,
IPAOCKUM | ;
e ﬁ(,,m,h”'” wpughmont. Smu modeau mo2ym Guime omicanvt 1
e 17701”;00;;2(/.\/¢11710(/§f C 6XOOHbLMU U BLIXOOHBIMU AN)asumami 076p§;7bw
] HYI0, haiinosyro cmpyx : . o i
| ; 106) NPYKMypsl O ¢
e g i ypul OanHwix. Dmu agmod
) M NPUMEHUMb K NAMUHU3AYUY KA3AXCKO20 A3BIKA. Aemopz. i
: . 51 YBepeHbl,

mo mamemda, & -

J { 0xX00 K 1 a

/ J {HU3 Ul K

"/) 0 ) Il?[?ll'-l) C:I\II U no (0] 1am al! U KA3axcKo2o A3bIK OblL1 Oan e“le 6 192 /

Kazakhstan his
Fh T folratﬁ?/Klznz(;vlésl 1lnany examples of a fierce struggle between the arab
: : ‘ anguage. At that time, tl t i :
- e ' g e, thanks to the Comm -
G }E)absg:fgglllsd tcl)ch Latin alphabet, that was a serious mistake becauléglsiapar
i a;a th-due to lack of some letters and means and sounds sk
ater 1n the Era of democratizati i :
e te ot ratization of our society and th i -
b :kh lanouair:;t{giz lI;e{;:tl::jolljogyl ha; matured a strategic probleg]x for latiiiizl?figndgf
guag the First Presid i
e : y Presi ent of the Republic of K
= ‘ yev, in order to enhance the information space otP azakhSt"'m
ve to solve in the near future. e

For solution i

S of the strategic iss ir esiagent o € Kepu co a

g gic 1ssues of the First Presid f R bli fK

Zaxnsan WAL Nazarbayey , 2000t latimizaton of \Jazal\d‘} \‘a\‘\'té\—\agtchwe \1331 Lh\'> o
A - =z

IOV S ‘Z\\p\}&%‘&@&\. Toniinaly . We Wl teview the gxeat achisvements in the wond

made after the opening of the E.O. Omarov.
Thanks to this discovery in science there was a revolution, because it was one of

the great discoveries in the field of discrete mathematics. However, the preconditions
for the creation of automata theory took place as early as 30-40 years of the last cen-
tury. This is due to the great scientific discoveries that took place earlier at the same
time in the three fields of science, obtained independently. The following areas of
science: Mathematics (Turing A.M. (1936) [1], Electrical engineering (Claude Shon-
non (1948) [2], Biology (model of a neuron McCulloch and Pitz) [3].

As well as known the development of the theory of automata it began in the 40-
50-ies of the last century in the United States. However, this theory for the first time
in the world was discovered and proved mathematically in 1955 by the American
mathematician G. H. Mealy. Mealy’s Automation is one of the 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. 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 [4D).

All of the above discoveries were mathematically described in the language of
the theory of automata. G. H. Mealy. For example, the use of the machine in mathe-
matics has been proved as a main unit in a Turing machine working as part of the al-
gorithm. The electrical machine has been presented as the realization of real devices
with memory, and biology - as a model of a neuron.

In the USSR the American results became known only in 1956, thanks to the

publication of the collection «Automata», ed. McCarthy and Shannon

ts the mathematical models that are opened in 1927 by E.O.

~ This work [5] presen ' .
Omarov for the investigation of the phonetics of the Kazakh language with Arabic
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fonts. These models allow describing a cascade of finite automata with input and «
putting alphabets, forming strictly ordered file data structure formal grammar phor
ics of the Kazakh language was built, based on the tables of systematization
sounds of E.O. Omarov. 37

These automations are endowed with property of automaton mappings (Am
can mathematician Miles introduced in 1957), which by E.O. Omarov seems |
converting, when each letter of every Kazakh font uniquely corresponds to only «
sound. -

This method of constructing a mathematical linguistic automata allowed to
scribe strictly all studies of Kazakh scientists, up to 1927, as well as to prove the !
of regressive assimilation, and also can be successfully applied to the study of p
netics of any language i the world.

All the scientific discoveries of Akhmed Baytursynov, which consisted in the
troduction of new and effective alphabet based on Arabic font and grammar to cre
a modern Kazakh language, even better than the Tatars at that time, highly noted :
praised them. Therefore, thanks to the scientific contribution of A.Baitursynov to
native language, our people got a new, unified writing system of their langua
which led to a closer union of the writing form and spoken form, which always v
ahead of the writing form.

E.O. Omarov in the article «The Arabic font» [5] proves the reasons why trar
tion to Latin wasn't well-founded during that time. One of these reasons was that :
that, the state which invented Latin was once powerful in the world doesn't exist
day. Why Azerbaijan changed their writing system to Latin, because they never «
not have their alphabet and the law on a combination of sounds, commensurable
creation of words and sentences. :

In the work «The Arabic font»" [5] Eldes Omarov for the first time offers to L
in supporters to move immediately to Cyrillic. The development of our language ..
showed the validity and correctness of his ideas, because the process of Latinizan
of the Kazakh language failed miserably in Kazakhstan. Therefore, in 1940, we &
to pass to the Cyrillic alphabet, which probably was painless, because textbooks
the Kazakh language in the Cyrillic were produced before the revolution by Ilminsi
Ibray Altynsarin, P.M. Melioransky and others, using the «depravity» of our writ
with Arabic script before A.B. Baytursunov. Consequences of a latinization of
Kazakh language sadly affected our writing in general and spheres of culture and =
ence, having rejected them on many years ago.

In linguistics are known global research based on mathematical models. F or €
ample, studies on the use of the frequency of the Kazan school of sounds at the end
the XIX century and professor Bekbayev. In our time when it is calculated how m=
words, vowels and consonants in a sentence. These results have already dealt wiiz &
application of physics and vehicle sounds of Mathematical Statistics in linguisti..

I came to the opinion that in view of the strong limitations of studies on the ..,
tion of mathematics and physics apparatus in linguistics problem of misunderst==-
of the work «About combination of the sounds of the Kazakh language» as a m==
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matician does not know the basics of linguistics and especially linguist — not knows
mathematics.

We lack of understanding of his ideas has resulted only in the assumption that
the E. O. Omarov managed to open some new mechanism of the modern algorithm
by anyone.in the world of the unknown, which directly connects the descnpnon of
the laws of phonetics of the Kazakh language with Arabic script by a new mathemat-
ical apparatus, in particular through its groups of elements. In the early period of our
rescarch we proposed that E. O.Omarov used new computer technologies.

Returning to the analysis of the article E. O. Omarov «About combination of the
sounds of the Kazakh language» [6], we note of our early mistake, because we wrote,
that he used in his work the idea of American descriptive method. However, we have
now come to another opinion. Accordingly to materials of the «History of Kazakh-
stan in the documents and materials», in a report Latinist Abdrahman Baidaliev said,
that to him in the morning came member of the Arabian school, who invited him to
the American method. The mention of the American method we found in earlier
work, E. G. Omarov «Arabic font». It should be noted that the American method (de-
scriptive method) was born in the 20 years of XX century, and it was entirely aimed
at the union of the languages of all the tribes of American Indians and lasted exactly
40 years until it was established a common language. In this article, we shall prove
that E. O. Omarov had not used descriptive method in your investigations.

And now we proceed to the analysis of the article of E. O Omarov «A combina-
tion of sounds of Kazakh language», published in the reports of Kazakh pedagogical
Institute in 1927. This article is devoted to the study of phonetics of the Kazakh lan-
guage. By reading this work, I was astonished and amazed, that all discoveries on the
phonetics of the Kazakh language, previously made by scientists, E.O. Omarov com-
bined and presented them as a single structure consisting of the compact mathemati-

R R R AR AR AR ERRRsses

*@k TN DOm0 THHn SHIinein gl SRiiiciinm o Homin nwrs stdshdnel 3

netics and presented it in the form:

Systematization table Nel

Toe beginming by AR, Baytursynov with he standard classificanion of general pho-

? Vowels: sonority: : noisy:
" extensive narrow smooth nasal ringing deaf
| a;0.9% . Y,bI: ad,p: M,H,H:’ 0,3,7K,0,I,F: | I,C,IH,T,
i a,0). T | e m, n, n b,z,j,d,g,& K,K:
; i U S |

In place’ of articulation sounds can be broken down further into the following

groups:
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Systematization table No2

" Dental and | Average not | velar
prepalatal; palatal:

Smooth —y: u ) P, LH: 1Ly ' |
Nasal — am: m ) H: N
Calls-6: b 39K, Z,j,d F: §
Deaf-n: p C,N,T: §, §,t R:

The whole school grammar of the Kazakh language is based on this clas
tion: the general conclusions about the laws of combinations of sounds of k
language can be made, on the basis of this classification. All the rules of
grammar of endings, the initials of which vary according to the last sound of tl
(or base), can be represented by the following table:

Systematization table No3

| Vowels: | Smooth: Nasal: Calls: | Deaf:

a,0,y,e,bl1: YsPsH,a: 0,3,7K,1,I,F: n,C,m, T,k
a,0,w,e, 1 | m, b,z,j,d,g, & 2,8, $,t, ks

a:d a:d l mit

M:m M:m H MR . | 6:b

H:N a:d o,H:d,n m:d | Tt

a:d o:d A,u: d,n a:d Tit

F: g K:q

r:g Kk:k
Note: The suffixes starting with L at the confluence with the main L ending

g0 into a shape corresponding to a group of nasals (the first sound of the sufi
moves to d).

Tables 1-3 are remarkable in that they allow ys to build the best simply
clearly see the partitioning of all the sounds of the Kazakh language in the var
sets (arrays). E.O. Omarov instead of today’s mathematical and computer-langua
the set (array) introduces the concept of a group of sounds. Basically, it's the sam
whatever name we may give to them, they will be composed of the same sounds.
more in tune with linguistics, of course, the group. On the other side of the table
in his original works are presented in Arabic font and
conducting for a new generation with their transfer to the Cy

lows us to confirm the correctness of the ideas E.Q. Omarov Kazakh language :
already suggests a Systematic analysis of the combination of sounds the Kazakh l
guage, which he does this. All this will direct us to the convenience for the devel
ment of an integrated system of treatment (facet) of the Kazakh language phonet

sounds of E.O. Omarov in the future. We can use tables 1-3 for latinization of
Kazakh language.

e Cyrillic alphabet, whick
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UHTETPUPOBAHHBII MAKET MATEMATHYECKOTO
————————— MOAEMPOBAHUSI MATHEABR ————————————

Cenxebaena K.K.,
accucteHT npodecopa MOK

B cmamve paccmompeHno ucnonv3ogauie nakema NPUKIAOHLIX NPOSPAMM
MATLAB oOna KomnviomepHo20 MOOEAUPOBAHUS NO MEXHUYECKUM OUCYUNTUHAM.
[Ipugedensl OCHOBHbIE 6O3MONCHOCTIU U NPEUMYUECH8a NPOSPAMMBL, ee omaudue on
Opyaux noOOOHBIX npozpamm, Haubolee pACHPOCHIPAHEHHbIX U NPUMEHSeMbIX 8
UHDICEHEPHOL NPaKMUKe.

Byn makanaoa mexrHuxanslx naHoepoe KoMnvlomepix mooenvoey yuiin MATLAB
b6azoapramanvik nakemin naioanany sHcoroapel mycinQipinedi. bazdapramanviy Hezizei
epexutenikmepi MeH apmulKULLLIbIKINAPLL, 0aACKa 04 OCbleaH YKcac ey Ken mapazaw
JICoHe  UHOICeHepNiK  madicipubede KondaHviiamelH bOaz0apaamanapoan epexutenici
MAaTKLLIAHAObL.

The article describes the use of the MATLAB software package for computer
modeling in technical disciplines. Given main features and advantages of the program,
its difference from other similar programs of the most widespread and applied in
engineering practice.

HJ’IH npenoaaBaHud OTAUCHUILIUH MO CIIEIHaIbHOCTH «PamnoTexHuKa, SJIEKTPO-
HHUKa U TEJICKOMMYHUKaLlUKU» Tpe6yeTCﬂ YHHBEpCaJibHasA porpamMma MOLAC/IMpPUBaH Ui
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