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Exact solutions of the nonlocal complex modified Korteweg-de Vries system of
equations

Abstract: To describe some physical process further, it becomes more and more important to
find exact solutions and interactions among solutions of nonlinear wave solutions. In this paper,
we study the two-dimensional nonlocal complex modified Korteweg-de Vries system of equations
obtained from Ablowitz—Kaup-Newell-Segur scheme by Ablowitz-Musslimani type nonlocal reduc-
tions. This system of equations admits a representation as the compatibility conditions. For the
two-dimensional nonlocal complex modified Korteweg-de Vries system of equations, we use the
technique of Darboux transformation, which provides an algebraic iterative algorithm to obtain
a series of analytic solutions from a known. The derived solutions are soliton solutions when the
seed solution is zero.

Keywords: exact solution, Darboux transformation, cmKdV system, spectral problem, nonlocal

DOI: https://doi.org/10.32523 /2616-6836-2018-125-4-34-39

Introduction. Nonlinear wave phenomena have wide physical and mathematical interest. They
appear broadly in fields such as lattice dynamics, nonlinear optics, fluid dynamics, plasma physics,
and elasticity [1-5]. There are many physically important integrable equations. One of example is
the Korteweg-de Vries (KdV)equation and modified Korteweg-de Vries (mKdV) equation which
describe the evolution of small amplitude and weakly dispersive waves that occur in the shal-
low water. Another modified version of the Korteweg-de Vries equation is the complex modified
Korteweg-de Vries (cmKdV) equation which attracted much attention [6-8].

In this paper, we focus to the two-dimensional nonlocal cmKdV equations. In one-dimension case
the nonlocal cmKdV equations were studied in work [9-10]. Nonlocal nonlinear equations arise in
a variety of physical contexts ranging from hydrodynamics to optics to condensed matter and high
energy physics [11-14]|. Here we utilize the technique for Darboux change (DT) which has been
ended up being an effective method to find different nonlinear wave solutions from "seed" solutions
[15-19 |.

The two-dimensional nonlocal complex modified Korteweg-de Vries equations are given by next
view

i (2, Yy, t) + iquay (2, y, t) — v(z,y, t)q(x, ¥, t) +i(w(z,y,t)q(x,y,t))s =0, (1)
Ve (2, Y, 1) — 2i(qyy (=2, —y, t)q(7,y,t) — ¢" (=2, —y, ) quy (2,9, 1)) = 0, (2)
wa;(xvyat) - 2(q<$,y,t)q*(—1', _y7t))y - 07 (3)

where ¢(x,y,t)-complex function, v(x,y,t),w(z,y,t)-real functions, ¢*(—z,—y,t)-is the nonlo-
cal term which implies that the solution ¢(x,y,t) of (1)-(3) evaluated at z,y requires information
from —z,—y.

The paper is organized as follows. In Section 2, we construct Darboux transformation. Exact
solutions are obtained in Section 3. The conclusion is given in Section 4.

Darboux transformation

In this section, we construct the Darboux transformation [15-19] for the two-dimensional nonlocal
cmKdV equations (1)-(3). The equations (1)-(3) are yielded by the integrability condition of the
following spectral equations

U, = AP, (4)

U, = 4\*T, + BY, (5)
34
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where

A= -\ + Ay,

B = \B; + By,
with

_ (0 ¢
Ao = (—r 0) ’
_ v 0 —Qxy — Wq
BO— 2J+<’f’xy+wr 0 >7

By = wJ +2J Agy,

1 0
)

_ wl()‘amvy7t)
V= (1&2()"'%7:%0) ’

where r(z,y,t) = ¢*(—z, —y,t) . The compatibility condition of equations (4)-(5) is

Ay —4X*A, — B, +[A,B] = 0. (6)
Let ¥ and Wl are two solutions of the system (4)-(5) so that
ol = Ayl (7)
vl = 4x2ell 4 gl (8)
where
ol =7w = (AT - 9V, (9)
with

[ S11 S12 o 1 0
§= <821 822> ’ I= <0 1> )
From (7)-(8) by (9) we can get

A = (1, + TA)T, (10)
BY = (T, + TB — 4X*T,)T~ L. (11)

At that point the connection between ¢,v,w and ¢ vl wll can be lessened from (10)-(11),
which is the Darboux transformation of the two-dimensional nonlocal cmKdV system equations.
Comparing the coefficient of A\* (i =0,1,2,3) of the sides the equation (10)-(11), we have

Al = Ay 4+ 18,7, (12)
Bl = By — SBy + (By +45,)S, (13)
Bl = B, +45,, (14)
S, = Alls — 54, (15)
S, = Bls — sB,. (16)

One can obtain the relation between new and old solutions from the equations (12)-(16)

q[l] =q — 21519, (17)
o =0+ 4(s12q; + S12qy + 20511811y — 2i879812y), (18)
w[l] =W — 4i511y =w + 47;3221/7 (19)
with a constraint sjg = —siy(—x, —y,t), S22 = 71 (—x, —y, 1) .
By setting
S =HAH, (20)

35
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with

¢2()\1;t,x,y) ¢I()‘17t’ —Z, 73/) 0 )\T

We can obtain the explicit expression of S,

- (1#1()\1;757%1/) —5(A1;t, —, y)) A= ()\1 0) _ (21)

S — l </\1¢1¢T(>\1§ t,—x, _y) + Xf%@@\ﬁ l,—x, _y) ()‘1 - /\T)l/ﬂ@(/\la t,—x, _y) )
A (A1 = ADYT (A3t —2, —y) Y2 M3 (Arst, =z, —y) + At (A b, —2, —y) )7
(22)
where

A= @Z}lwi(()\la ta —Z, _y) + wa;()\la ta —Z, _y)
From (22) it is obvious that to decide s1; and s12 one should know the the explicit expressions of

11 and 19 which are the arrangements of the eigenvalue issue (4)-(5). They can be controlled by
tackling the accompanying four coupled linear first order partial differential equations, in particular

¢1:p = _i)\¢1 + Q¢27 (23)
Yop = —1P1 + iy, (24)
V1 = 4A2¢1y + (i)\w - ;U> Y1 + (2i)\Qy — Qxy — U)QW% (25)
o = 4/\2@D2y + (20Ary — 14y — wr)Py — (i/\w - ;v> Va. (26)

Settling the arrangement of conditions given in (23)-(26) with fitting seed arrangement ¢, v and
w one can acquire the explicit expressions of ¢; and 9. With the known articulations of
and 1y the components s1; and s12 would now be able to be fixed. Connecting the last to (17),
(18) and (19), we acquire the answer for the equations (1)- (3) in the form

o'l = v+ 4(s1245 + sTaay + 2is1s11y — 2isasizy), (28)
wltl = — 41511y = w + 41522y, (29)
where
At (At =, —y) + Aadi (At —x, —y) _ Q= AD)s (M3t —a, —y)
S11 = A T A |

Through the equations (27)-(29) one can produce a class of arrangements including single wave
arrangement, breather and maverick wave answer for the equations (1)-(3).

Exact solutions

In this section, taking ¢ = 0,v = 0,w = 0 as the zero solution of equations (1)-(3), we will
construct exact solutions by obtained DT. Solving the linear system (4)-(5) under zero background,
we can get the following fundamental solution:

e~ Azt f(y,t)
v = ( eirz+g(y.t) > ’ (30)
where f and g are both differential functions with variable y and t. We can substitute f(y,t) =
ipy + 4iN%ut + ¢, g(y,t) = —ipy — 4i\>ut — ¢ into solution (30).

Then the exact solutions of the two-dimensional nonlocal complex modified Korteweg-de Vries
equations (1)-(3) take the form

q[l] = _2i8127

1 . . K
ol = 8i(s11511y — 15T9512y),

wltl = w — 41511y,
36
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where , ,
A\t 4+ )\‘few2
$11 = ei91 + e—i91 )
o (A — )\’{)662
12 = ei91 + e—i91 :
with

01 = —z(A\ 4+ AD) + vl + p7) + 4(ATpu1 — APu)) + 2,
Oy = —x (M — A)) + y(un — pf) + 4\ + APpd).
Conclusion. In this paper, we constructed the Darboux transformation of the two-dimensional
nonlocal complex modified Korteweg-de Vries equations. One soliton solutions of the two-
dimensional nonlocal cmKdV equations have been developed expressly by utilizing Darboux trans-
formation from seed solutions. In a recursive way, one can get the multi-soliton solutions and other
exact solutions of the two-dimensional nonlocal cmKdV equations.
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L3 JI.H.T'ymuaes amvmdaes, Bypasus yammuos ynusepcumems, Acmana, Kasaxeman
2 Kapazandv, memaekemmix mexHuxavy; ynusepcumemi, Kapazandv, Kasaxcmarn

JIokanbapl emec KoMIuiekcTi moaudukanusananrad Kopreser-ge ®@pus Teney >kKyheciHiln HaAKTbI wienrimaepi

Awnnoranus: Keiibip ¢pusuKaIbIK IponecTepi CHIATTay YIIIH ChI3BIKTBI €MeC TOJKBIHIBIK MIENIMIEPAIH apachliHIarsl 03apa
GaliyIaHbIC MMEeH HAKTHI mentimaepai Taby MaHbI3IbI OOJIBIN OTHIP. ¥ CHIHBLIBIIT OTHLIPFAH YKYMBICTA JIOKAJIbIl emec AGoBuIl-
Mycinuman peaykiusi tuni 6oiibiama Ab6sosui-Kayna-Herosmna-Ceryp cxemachl GONBIHINA aJIbIHFAH €Ki OJIIIeM/Il JIOKAJIb/Ii
eMec KOMILIEKCTI momudukanusananran Kopreser-ne ®Ppus Tenzeyinin xkyiheci KapacTolpbliran. Byn Temzmeysep »xyiteci
eityteciMIIIIK MapThIHA YKCAC TYP/Ile YChIHBLIFaH. EXI esmmem i JoKaabal eMec KOMILIEKCTI Moaudukanusiianrad Kopreser-mie
®pus renaeysepinin xKyheci yrrin Genrinai Myinemen Tasigay mIemriMAepiH asy yImiH, aare6pasiblK HTePaIfusiIbIK, aJrOPUTMIL
KaMTaMmachl3 ereTin JlapOy TypieHIipy TeXHHKAachl KOJIJIaHbLIaJbl. DacTalKpl IIelnrM Hejre TeH OOJIFaH Ke3Je aJIbIHFaH
mremiMaep COJIMTOH/BIK, MIeriMaep OoIbIn TabbLIa Ibl.

Tyitin cesmep: HakThl menniM, Japby Typuaesaipyi, kmKa®d Tenueyi, CeKTpJIiK ecell, JIOKAJIb/IbLIBIK, €MeC.

2K.Bakrtuspkessr |, I.C. IIlauxosa 2 , I.H.IIlaiixosa 3

L3 Eepasutickuti nayuonaivhodl yrusepcumem um. JI.H. Nymunesa, Acmana, Kasaxcman
2 Kapazanduncrkud zocydapemeennuili mexnuveckuli ynusepcumem, Kapazanda, Kaszaxcman

ToduHble pellleHnsI HEJOKAJbHOI KOMILJIEKCKHOM MoauduIiinpoBaHHOl cucTtemMsb! ypaBHeHuii Kopreser-ae
Dpuza

Annoranus: Jlns onucaHns HEKOTOPBIX (DU3MYECKUX IIPOIECCOB BCe 0oJiee BaKHBIM CTAHOBUTCS HAXOXKJIEHUSI TOYHBIX
peleHni 1 B3afiMOAECTBHI MEXK Ay PEIICHUSIMI HeJINHEHHBIX BOJHOBBIX pemreHuil. B HacTosmeit pabore u3y<uaeTcs AByMepHAasI
HeJIOKaJIbHasi KOMIUIEKCHast MOAUMUIMpOBaHHast cucreMa ypasHeruit Kopresera-ge @pusa, nmosmydenHast 1o cxeme AGIoBUIa-
Kayna-Herosnna-Cerypa 1o HeJIOKaJbHBIM penyKuusiM Tuna AGsosuna-Myciuvana. Drta cucreMa ypaBHEHHH JOIIyCKaeT
IpeJicTaBjIeHUe KaK YCJIOBHE COBMECTHMOCTH. JIjIs NBYMEpHOHl HEeJIOKAJIbHOU KOMIIEKCHOW MOIUMUINPOBAHHON CHCTEMBI
ypaBuennit Kopresera-ne ®pusa npumensiercst texunka JlapOy mpeobpasoBanusi, KOTOpasi obecrmednBaeT ajarebpamdecKuit
UTEPaIMOHHBIM aJTOPUTM I IOJIydYeHHs Psla aHAJUTHYECKUX PeIleHHil oT m3BecTHOro. IlosyueHHbIE peIleHHs SABJIISIOTCS
COJINTOHHBIMY PEIIEHUSIME, KOTJa HadaIbHOE PEIIeHHe PABHO HYJIIO.

KuroueBble cjioBa: To4dHBIE pellleHusd, Ipeobpasdosanue JlapOy, ypaBuenue KMKa®, ciekTpaJsibHas 3a7a4a, HEJIOKAIbHOCTD
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journal. Deviation from the established rules delays the publication of the article.

1.Purpose of the journal. Publication of carefully selected original scientific.

2. The scientific publication office accepts the article (in electronic and printed, signed by the author) in Tex- and Pdf-files,
prepared in the LaTeX publishing system with mandatory use of the original style log file. The style log file can be downloaded
from the journal website bulphysast.enu.kz. And you also need to provide the cover letter of the author(s).

Language of publications: Kazakh, Russian, English.

3.Submission of articles to the scientific publication office means the authors’ consent to the right of the Pub-
lisher, L.N. Gumilyov Eurasian National University, to publish articles in the journal and the re-publication
of it in any foreign language. Submitting the text of the work for publication in the journal, the author guar-
antees the correctness of all information about himself, the lack of plagiarism and other forms of improper
borrowing in the article, the proper formulation of all borrowings of text, tables, diagrams, illustrations.

4. The volume of the article should not exceed 18 pages (from 6 pages).

5. Structure of the article

GRNTI http://grnti.ru/

Initials and Surname of the author (s)

Full name of the organization, city, country (if the authors work in different organizations, you need to put the same
icon next to the name of the author and the corresponding organization)

Author’s e-mail (s)

Article title

Abstract (100-200 words, it should not contain a big formulas, the article title should not repeat in the content, it should
not contain bibliographic references, it should reflect the summary of the article, preserving the structure of the article -
introduction/ problem statement/ goals/ history, research methods, results /discussion, conclusion).

Key words (6-8 words/word combination. Keywords should reflect the main content of the article, use terms from the article,
as well as terms that define the subject area and include other important concepts that make it easier and more convenient
to find the article using the information retrieval system).

The main text of the article should contain an introduction/ problem statement/ goals/ history, research methods,
results / discussion, conclusion. Tables, figures should be placed after the mention. Each illustration should be followed by an
inscription. Figures should be clear, clean, not scanned.

Tables are included directly in the text of the article; it must be numbered and accompanied by a reference to them in the
text of the article. Figures, graphics should be presented in one of the standard formats: PS, PDF, TIFF, GIF, JPEG, BMP,
PCX. Bitmaps should be presented with a resolution of 600 dpi. All details must be clearly shown in the figures.

In the article, only those formulas are numbered, to which the text has references.

All abbreviations, with the exception of those known to be generally known, must be deciphered when first used in the text.
Information on the financial support of the article is indicated on the first page in the form of a footnote.

6. The list of literature should contain only those sources (numbered in the order of quoting or in the order of the English
alphabet), which are referenced in the text of the article. References to unpublished issues, the results of which are used in
evidence, are not allowed. Authors are recommended to exclude the reference to pages when referring to the links and guided by
the following template: chapter number, section number, paragraph number, theorem number (lemmas, statements, remarks
to the theorem, etc.), number of the formula. For example, "..., see [3, § 7, Lemma 6]|"; "..., see [2], a remark to Theorem 5".
Otherwise, incorrect references may appear when preparing an English version of the article.

Template

1 Bopouun C. M., Kapany6a A. A. [I3era-dyuknusa Pumana. -M: @usmarinnt, -1994, -376 crp.-book

2 Bawmos E. A., Cuxos M. B., Temupramues H. O6 ob6iieM asropurMe YUCIEHHOIO WHTEIPUPOBAHUS (DYHKIUN MHOIUX
nepeMeHHBIX // ZKypHasi BBIYMCIMTENBHON MaTeMaTHKH M MareMarudeckoil dwusukm -2014. -T.54. Ne 7. -C. 1059-1077. -
journal article

3 2Ky6anpmmesa A.2K., Abuxenosa III. O nHopMax IpPOW3BOAHBIX (DYHKIUN C HYJIEBBIMH 3HAYEHHIMU 3aJaHHOIO Habopa
JIMHEHHBIX (DYHKIMOHAJIOB U MX IPUMEHEHHs K I[IONEPEYHUKOBLIM 3ajadaM // PyHKIMOHAJbHBIE IIPOCTPAHCTBA U TEOPH
npubnmkenns yskuii: Tesncsl gokmamoB MexaynaponHoit KoHdepeHny, nocBaneHHas 110-yeTuio co JHS POXKIeHUs
akagemuka C.M.Hukosbckoro, Mocksa, Poccus, 2015. - Mocksa, 2015. -C.141-142. - - Conferences proceedings

4 Hyprazuna K. Peimaps matemarunku u nandopmaruku. -Acrana: Kaz.mpasna, 2017. 19 anpesnsa. -C.7. newspaper articles
5 Koipop B.A., Mupxaiinnuenko [.I. AnamuTudueckuil MeTOJ BJIOXKEHHs CHMIUIEKTHYIeCKOH reomerpun // Cubupckue
9JIeKTPOHHBIE ~MaTeMarumdeckue wu3Bectuss -2017. -T.14. -C.657-672. doi: 10.17377/semi.2017.14.057. - URL:
http://semr.math.nsc.ru/v14/p657-672.pdf. (zara obpamenus: 08.01.2017). - Internet resources

7. At the end of the article, after the list of references, it is necessary to indicate bibliographic data in Russian and English
(if the article is in Kazakh), in Kazakh and English (if the article is in Russian) and in Russian and Kazakh languages (if the
article is English language). Then a combination of the English-language and transliterated parts of the references list and
information about authors (scientific degree, office address, telephone, e-mail - in Kazakh, Russian and English) is given.

8. Work with electronic proofreading. Articles received by the Department of Scientific Publications (editorial office)
are sent to anonymous review. All reviews of the article are sent to the author. The authors must send the proof of the article
within three days. Articles that receive a negative review for a second review are not accepted. Corrected versions of articles
and the author’s response to the reviewer are sent to the editorial office. Articles that have positive reviews are submitted to
the editorial boards of the journal for discussion and approval for publication.

Periodicity of the journal: 4 times a year.
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9. Payment. Authors who have received a positive conclusion for publication should make payment on the following requisites
(for ENU employees - 4,500 tenge, for outside organizations - 5,500 tenge):

PekBusursr:

1) PI'II IIXB "Espasuiickuii Hanponasbubi yausepcurer umenu JI.H. I'ymunesa MOH PK
AO "Bank IlearpKpenut"

BUK Banka: KCIBKZKX

NNK: KZ978562203105747338 (KZT)

Ko 861

Ko6e 16

"3a ny6mmkanuio B Becruuk EHY ®UO asropa"

2) PT'TI IIXB "Espasuiickuii Hanuonauabuelii yausepcurer umenn JI.H. T'ymuresa MOH PK
AO "Bank RBK"

BUK Banka: KINCKZKA

NUK: KZ498210439858161073 (KZT)

"3a nybaukamnuio B Becrauk EHY ®UO asropa"

3) PI'II IIXB "Espasuiickuii Hanuonaabublii yausepcurer umenn JI.H. Dymuresa MOH PK
AO "Forte"

BUK Banka: IRTYKZKA

NNK: KZ599650000040502847 (KZT)

"3a nybnukaruio B Becruuk EHY ®UO asropa"
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ITosio>keHne O pyKONMUCsIX, MPEACTABJISIEMBIX B >KypHasl «BectHuk EBpasuiickoro HamoHaJIbHOrO
yausepcurera umenu JI.H.I'ymunesa. Cepusi: @usuka. AcTpoHOMUs»

Pedaxyusn otcypraaa npocum a8mopos O03HAKOMUMBCA C NPABUAGMY U MPUOEPIHCUBAMBCA UL NPU MNod20moske pabom,
HANPABAAEMBIL 8 dHCYpHaA. OmKAOHEHUE OM YCTNAHOBAEHHBIT NPABUA 300ePIAHCUBAEM NYOAUKAUUIO CMAMDU.

1. Heap >xypuasa. [Iy6aukanusi TIIATEJIBHO OTOOPAHHBIX OPUTHMHAJIBHBIX HAYYHBIX PA0OT MO AKTYaJbHBIM MIPOGJIeMaM
TEOPETUICCKNX U IKCIIEPUMEHTAJIbBHBIX I/ICCJIe,ILOBaHI/II‘/'I B OGJIa.CTI/I d)I/I3I/IKI/I 1 aCTPOHOMUU.

2. B pemakimio (B GymMarKHOM BHUZE, NOJIMCAHHOM BCEMH aBTOPDAMHM M B 9JIEKTPOHHOM BHJIE) INPEACTaBIAIOTCA Tex- u
Pdf-daitnbr paborTel, oAroToBeHHbIe B u3jaTesbckoil cucreme LaTeX, ¢ 06si3aTe/IbHBIM HCIOJIB30BAHUEM OPUTHMHAJIBLHOIO
crusiesoro daitna xypuasna. Cruesoit dailsi MOXKHO cKadaThb co caiita XypHasaa bulphysast.enu.kz. Asropy (aBTOpam)
HEOOXOAUMO IIPESOCTABUTH COIPOBOAUTEIBLHOE IIHCHMO.

SI3bIk myGauKanuil: Ka3aXCKuil, pyCCKuil, aHTJINACKUN.

3. OrnpaBieHue crareii B peNakIHMIO O3HAYaeT corjlacme aBTOpoB Ha mnpasBo Msgaresnsi, EBpaswuiickoro
HanmoHasbHOro yHusBepcurera umenu JI.H. I'ymuneBa, uspganusi crareili B >KypHaJjie U HNepen3JaHUs UX Ha
a060M mHOCTpaHHOM s3bIke. IIpescraBiisisi TeKCcT paboThl s MyGiuKanuyu B >KypHajie, aBTOpP rapaHTUpyeTr
IPaBUJILHOCTH BCEX CBeAeHUil o cebGe, OTCYTCTBUE IJIArNaTa U APYyrux (pOpM HEIIPABOMEPHOI'O 3aMMCTBOBaHUS
B pyKomnmucu, HajJjiexkaiuee oopMJIEHIE BCEX 3aMMCTBOBAHUIN TEKCTAa, TAGJIMIL, CXEM, UJLJIFOCTPALUAM.

4. O6beM craTby HE JOJDKEH NpeBblnarh 18 crpanur (or 6 crpaHuir).

5. CxeMa IIOCTPOEHUS CTAThU

I'PHTH http://grnti.ru/

Hruyuaas u Pamuaus aemopa(os)

INoaroe naumernosarue opzanusayuu, 20pod, cmpara (ecau aBTOpbl paboTAIOT B PA3HBIX OPTaHU3AIUAX, HEOOXOAMMO
IIOCTaBUTH O}II/IHaKOBBII;‘I 3HAY0K OKOJIO (baMI/IJ'II/H/I aBTOpa u COOTBGTCTByIOLT_IefI OpFaHHSaHI/IH)

E-mail asropa(oB)

Haseanue cmamvu

Annomayus (100-200 cioB; He OOKHA COAEPXKATb TIPOMO3AKHE (DOPMYJIbI, II0 COAECPXKAHUIO IIOBTOPITH HA3BAHUE
CTaTb¥; He JIOJDKHA COJIeprKaTh O6ubamorpaduyecKkue CCbUIKH; JOJKHA OTParKaTh KPATKOE COAEPKAaHUE CTATbH, COXPAaHsIs
CTPYKTypy CTaTbU —BBeJeHHE, IOCTAHOBKa 3ajadu/ Leau,/ HMCTOpUS, METOABl HCCIENOBAHUs, PE3yJbTaThbl/0bCYKIeHHE,
3aKJIIOYEHUE / BBIBOJIBI ) .

Karouesvie caosa (6-8 cios/cnoBocoueranmii. KiroueBble cyioBa JIOJIZKHBI OTpayKaTh OCHOBHOE COJIEPXKAHHME CTATbH,
HCIIOJIb30BATH TEPMUHBI U3 TEKCTa CTATbH, & TaKKe TEPMIHBI, OIPEIeJISonne IPeIMETHYIO 06/IaCTh U BKIIIOYAIONIUE NPYTue
BaXXHbI€ IIOHATHUA, ITIO3BOJIAIOIIIUE O6J'IeF‘{I/ITb U PpacCIIuPUTH BO3MOXKHOCTHU HAXOZXKAEHUSA CTATbU CpeacTBaMU I/IHCbOpIVIa,L[I/IOHHO—
[IOUCKOBOM CHCTEMBI).

OcnosHoli meKkem cmambu JOJKEH COAEPXKATh BBEICHHE,/ MOCTAHOBKY 3a1a4H,/ 1/, UCTOPHIO, METOAbI UCCJIeIOBAHNS,
pe3yJIbTaThl/ 06Cy XK I€HHE, 3aKIIIOYeHNE/ BBIBOJIBL.

Tabmunbl BKIIOYAIOTCS HEIIOCPEACTBEHHO B TEKCT PAOOTHI, OHU JOJI2KHBI OBITH IIPOHYMEPOBAHBI U COIPOBOXKAATHCS CCHLIKON
Ha HUX B TeKCTe paboThl. PucyHku, rpaduku JOJ>KHBI ObITH NIPEJICTAaBIEHBI B OJHOM M3 CTaHIapTHLIX dopmaros: PS, PDF,
TIFF, GIF, JPEG, BMP, PCX. Toueunsle pucyHKu HeOOXOLUMO BBIIOIHATH ¢ padpemenueM 600 dpi. Ha pucynkax moskHb
OBITH SICHO IIEPEIAHbI BCE JIETAJIH.

B crarbe mHymepyiorcs numb Te )OPMYABL, HA KOTOPHIE IO TEKCTY €CTh CCHIIKU.

Bce abbpesuamypst u coxkpauweHus, 3a UCKIIOYEHUEM 3aBEJIOMO OOIIEU3BECTHBIX, JIOJKHBI OBITH paciindgpoBaHbl IIPHU
[IEPBOM YIOTPEOIEHUHN B TEKCTE.

Ceenienus 0 purarcosoti noddepatcke paboThl YKA3LIBAIOTCI Ha IIEPBOH CTPAHUIE B BHIE CHOCKH.

6- CHI/ICOK JIATEPATYPhI JOJIZKEH COAEP2KaTh TOJIBKO T€ UCTOYHUKN (HpOHyMepOBaHHBIe B IIOPAAKE NUTUPOBAHNA UJIN B IIOPAIKE

aHIIMACKOro andaBuTa), Ha KOTOPbIe MMEIOTCS CCBUIKU B TeKCTe paboThl. CCBIIKK Ha HEOILyOIMKOBAHHBIE PAOOTHI, PE3YIIBTATHI
KOTOPBIX HCIOJIB3YIOTCS B NOKA3ATEIbCTBAX, HE JOILYCKAIOTCS.
ABTOpaM pPEKOMEHIYeTCsl Npu O(POPMIIEHUU CCHUIOK HCKJIIOYUTL YIOMHUHAHUE CTPAHUI] U PYKOBOACTBOBATLCH CJIEIYIOIIIM
mabI0HOM: HOMEp TJIaBbl, HOMep naparpada, HOMep IyHKTa, HOMEP T€OPEMBI (JIEMMBI, yTBEPKICHUS, 3aMETaHUsI K TEOPEMe
u T.1.), Homep dopmynsl. Hanpumep, "..., eM. [3; § 7, memma 6]"; "..., cM. [2; 3ameuanune K Teopeme 5]". B nporusHOM ciryuae
IIpu IIOATOTOBKE AHTJIOSI3bITHOU BepCuu CTaTbU MOT'YT BOSHUKHYTH HEBEPHBIC CCBLJIKU.

IIpumepsl opopMIIEHUS CIIMCKA JINTEPATY PbI

1 Bopouun C. M., Kapany6a A. A. [Izera-byuknua Pumana. -M: @usmariur, -1994, -376 cTp. - KHuUra

2 Bammos E. A., CuxoB M. B., Temupranues H. O6 obmeM aJropurmMe HUHCICHHOIO HHTEIPHUPOBAHU (DYHKIUH MHOIHX
nepeMeHHbIX // ZKypHasl BBIYMCIMTENLHON MaTeMaTHKu M MareMarudeckoil dwusukm -2014. -T.54. Ne 7. -C. 1059-1077. -
cTaThs

3 2KyGanbimesa A.2K., Abuxenosa III. O mopMax nmpousBogHbIX (DYHKIMI C HyJIEBBIMU 3HAYEHHUSAMH 3aJIaHHONO Habopa
JINHEHHBIX (DYHKIMOHAJIOB M WX IIPUMEHEHHs] K IONEPEYHUKOBBIM 3afadaM // PyHKIMOHAJbHbIE IIPOCTPAHCTBA U TEOPHs
npubsmkenns: dyuknuit: Te3uchl nokiiaoB MexyHaponHoit KoHdepeHnun, mocBsieHHoi 110-j1eTuro co gHsI POXKJIEHUS
akagemuka C.M.Hukosnbckoro, Mocksa, Poccusi, 2015. - Mocksa, 2015. -C.141-142. - Tpyabl KoHdepeHun

4 Hypraszuna K. Pemaps maremaruku u nndopmaruku. -Acrana: Kaz.mpasga, 2017. 19 anpesns. -C.7. - razeTHasi cTaTbs
5 Kbipo B.A., Muxainuuenko I.I. AHajnuTuuecKuil MeToJ BJIOXKEHHs CHMIUIEKTHYEeCKOH reomerpun // Cubupckue
SJIEKTPOHHBIE ~Maremarudeckume wu3pectus -2017. -T.14. -C.657-672. doi: 10.17377/semi.2017.14.057. - URL:
http://semr.math.nsc.ru/v14/p657-672.pdf. (nara obpamenusi: 08.01.2017). - 9JIEKTPOHHBIN >KYPHAJ

7. Iocne cumcka JuTepaTyphl, HEOOXOAUMO yKa3aTh OGubiauorpadudeckue JaHHbIE HA PYCCKOM U AHIVIMICKOM s3bIKax (ecu
craTbs 0pOPMIIEHA HA Ka3aXCKOM SI3bIKE), Ha Ka3aXCKOM M aHIVIMACKOM sI3bIKax (ecim crarTbs oOPMIIEHA HA PYyCCKOM SI3bIKE)
U Ha DYCCKOM M Ka3aXCKOM $3bIKax (eciau craTbs opOPMIJICHA Ha AHIVIMICKOM $3bIKE). 3aTeM NPUBOAUTCA KOMOWHAIMS
AQHIVIOSI3BIYHON M TPAHCJIMTEPUPOBAHHON YacTell CIMCKa JUTEPATyPhl U CBEJEHUs 10 KayKJOMy U3 aBTOPOB (HaydHOe 3BaHUE,
ciy»kebHbIil aapec, TesedoH, e-mail - Ha Ka3aXCKOM, PYCCKOM U aHIVIMACKOM S3BIKAX).

8. PaGora c a/1eKTpOHHOM KOoppeKTypoii. Crarbu, nocrynusiue B OTaes HaydHBIX U3JaHUH (peJIaKIys), OTIIPABIISIIOTCS
Ha AaHOHMMHOE pEIEH3UpOBaHmWE. BCe PpENEH3WH IO CTaThaM OTIPABJSAIOTCA aBTOpPy. ABTOpaM B TEUYEHHME TpeX JIHEH
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HEOOXO/IMMO OTIPABUTH KOPPEKTYPY crarbu. CTAaTbu, MOy YUBIINE OTPULIATEIBHYIO PEIEH3UIO, K TOBTOPHOMY PaCCMOTPEHUIO
He IpUHUMAaIOTCs. VcripaBieHHbIe BApHAHTHI CTATEN U OTBET aBTOPa PELEH3EHTY IPHUCHIIAIOTCA B pegaknuio. CtaTbu, HMeronme
[IOJIOXKUTEJIbHBIE PELIEH3UH, IIPEJICTAB/ISIOTCH PEIKOJIJIETUH XKYPHAJIA It OOCYK/I€HUS M YTBEPXKIAEHUS JJIs [1yOIUKAIIHN.
ITepuomuyHoOCTh >KypHaJa: 4 pasa B TOJI.

9.0nata. ABTOpaM, TOJIyYUBIIAM IIOJIOKUTEIHHOE 3AKJ/IOUEHHE K OMyOJUKOBAHUIO, HEOOXOIUMO MPOU3BECTU OIJIATY IO
crexyomuM pexBusuTaM (s corpyauaukoB EHY — 4500 renre, mist cropoHHnx opranusanuii — 5500 Tenre):

PexBusursor:

1) PT'II IIXB "Espasuiickuii Harponanbublii yuusepcurer umenu JI.H. I'ymunesa MOH PK

AO "Bank IlearpKpenut"

BUK Banka: KCIBKZKX

NUK: KZ978562203105747338 (KZT)

Kum 861

Kobe 16

"3a nybaukamnuio B Becrauk EHY ®UO asropa"

2) PI'II IIXB "Espasuiickuii Hanmonaabublii yausepcurer umenn JI.H. Dymmresa MOH PK

AO "Bank RBK"

BUK Banka: KINCKZKA

NNK: KZ498210439858161073 (KZT)

"3a nybnukamuio B Becruuk EHY ®UO asropa"

3) PT'II IIXB "Espasuiickuii Hanuonaubublii yausepcurer umenn JI.H. Tymuresa MOH PK

AO "Forte"

BUK Banka: IRTYKZKA

NUK: KZ599650000040502847 (KZT)

"3a nybaukamuio B Becrauk EHY ®UO asTopa"

MakaJjiaHbl paciMaey YJrici
MPHTMN 27.25.19
A.2K. XKy6anpimesa !, H. Temupramues?, A.B. Yrecos?

L Unemumym meopemuneckoti mamemamurky u nayunse evvucienuts Eepasutickozo
HOUUOHAALHO20 YyHUBepcumema umeru JI. H. lymunesa, Acmana, Kazaxcman
2 Axmioburcruti pezuonasvront 2ocydapemeennviti yrusepcumem umenu K. XKybanosa,
Axmobe, Kaszaxcman
(Email: ' avaulezh@mail.ru, 2 ntmath10@mail.ru, 3 adilzhan_ 71@mail.Tu)

Yucaennoe auddepeniiuposanne pyHKIUA B KOHTeKcTe KOMIbIOTEPHOTO
(BBIYMCINTEIBHOIO) MOMEPEYHUKA

AnHoTtanmsi: B pamMkaxXx KOMIIBIOTEDHOIO (BBIYMCJIUTENHHOIO) MOIEPEUYHUKA MOJHOCTHIO
pertena 3ajada npubamKenHoro auddepennupoBanus GYHKINN, TPUHAIEKAININX KJIaCCaM
CoboJsieBa 110 HETOYHOW WHMOPMAIINY, IMOJIYIEHHON OT IIPOU3BOJBHOIO KOHEYHOTO MHOXKECTBA
rpuronomerpuydeckux Kosbdunuenros Pypoe-Jlebera muddepenupyemoit dyuximn... [100-200
CJIOB].

KiaroueBblie cioBa mnpubimmkeHHoe audpepeHInpoBaHne, BOCCTAHOBJIEHHE 110 HETOTHON
uHOPMAIHN, [IPeJIebHAsT OTPEIIHOCTb, KOMIIBIOTEPHBIH (BBIYUCIUTENbHBI) MOIepeIHuK. [6-8
CJIOB/ CJIOBOCOYETAHMUI]|.

BBenenue

TekcT BBEIEHMUSI. ..
Apropam He ciiesyer uCIoJb30BaTh HecraHgapTHble Hakerbl LaTeX (ucmosb3yiite ux Jiuinib B
cilydae Kpaiineii HeOOX0MMOCTH )

3aroJIoOBOK CEKIu

1.1 3aro/ioBOK moJCeKIuu
OKpysKeHusl.

Teopema 1. ...
Jlemma 1. ...

IIpennoxkenue 1. ...
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Onpenenenue 1. ...

CaencrBue 1. ...

3ameuanmue 1. ...

Teopema 2 (Temupramues H. [2]). Texcm meopemot.
JlokaszaTenbcTBo. Teker gokazarenbCTBA.

2. @opmysibl, TaOJIUIBI, PUCYHKH

. _ . _ : ()
On(en;DN)y =dn(en: T F; D)y = (Z(N),;Ijlf)GDN on (EN, (l 790N>>Y7 (17)
e O (en; (1M, on)), = dnlen; T; F; (1Y), o) )y =
= s 17O e (10 ()00 0 () +00:)|-
feF Y

|71<V7) |§1(r:1,...,N)

Tabsurpl, pUCYHKE HEOOXOMMMO paCIOJIaraTh IIOC/IEe VIIOMUHAHUS, KaXKJOH WIIIOCTPAIUU JTOJIZKHA,
cJIeJOBATh HA/IIINCH.

Tasmua 1 — Haszsanue Tabiauiisr

IIpocToie He mpoctoie
2,3,5,7,11, 13,17, 19, 23, 29 | 4, 6, 8, 9, 10, 12, 14

Pucynaok 1 — Hassauune pucynka

3. Ccpliaku u 6ubsimorpadpus

JlJisi cChUIOK Ha yTBEPXKJieHUs, (pOPMYJIbI U T. II. MOXKHO KCIIOJIb30BaTh MeTKu. Hampumep, Teopema 2,
Dopmya (17)

g pykoBoncrsa o INTEX un B kadecTBe mpumepa 0OpMIIeHUST CCBLIOK, CM., Harmpumep, JIpBosckwuii C.M.
Habop u Bepcrka B makere KITEX. Mocksa: Kocmocundopm, 1994.

Crucok JuTepaTypbl OQOPMIISIETCS CJIELYIONUM 00pPAa30M.

Cnucok aureparypbl

1 Jlokymmesckuit O.M., 'aspukos M.B. Hauana uncimennoro ananuza. —M.: TOO "dAuyc", 1995. —581 c. - kHUra

2 Temuprammes H. KoMmbioTepHbIil (BEIMUCIATENLHBIN) MTOMEPETHAK KAK CAHTE3 U3BECTHOTO U HOBOTO B IUCJIEHHOM
ananmuse // Bectauk Espasuiickoro nanuonanssoro yausepcurera umenu JI.H. Tymuesa —2014. —T.4. Ne101. —C.
16-33. doi: ... (mpu Hamuuun) - cTaThs

3 Kybaubimesa A.2K., Abukenosa III. O mopMax npousBoaHbIX (DYHKIUN C HYJEBHIMU 3HAYCHUSIMU 3aJAHHOTO
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