.i EYPA3SUA
Y/ITTbIK

e — —
> -

i

g
CTyaeHTTep MeH Xac fanbiMaapabiH
«Fbl1BIM XX9HE BIJTIM - 2018»

Xl Xansikapanbik FelfibiMU KOHEepeHLUMUACHI

ChbOPHHR MATEPHAJIOB

Xl MexayHapogHas Hay4Hasi KoHgepeHUns
CTYOEHTOB M MONOAbIX YY4EeHbIX
«HAYKA U OBPA30OBAHMUE - 2018»

The Xl International Scientific Conference
for Students and Young Scientists
«SCIENCE AND EDUCATION - 2018»

12thApriI 2018, Astana



KA3AKCTAH PECIIYBJIMKACBHI BIVIIM K9HE FblJIBIM MUHHUCTPJIIT'T
JLH. 'YMUWJIEB ATBIHIATBI EYPA3USA YJITTBIK YHUBEPCUTETI

CTyleHTTep MEH Kac FAJbIMIAAP/IAbIH
«F'pLIBIM KoHe OistiMm - 2018»

atThl XI11 XaapikapajbIK FbLJIBIME KOH(pEPEHIMUSCHIHBIH
BAAHIAMAJIAP ) KUHAFbBI

CBOPHUK MATEPUAJIOB
X1 MexnyHapoaHoii Hay4Hoil KOH(pepeHUnH
CTY/IEHTOB M MOJIOABIX YY€HBIX
«Hayka u o0pa3oBanmue - 2018»

PROCEEDINGS
of the XIII International Scientific Conference
for students and young scholars
«Science and education - 2018»

2018 xp1a 12 cayip

AcTaHa



VIIK 378

BBK 74.58

F 96
F 96

«FputbiM xoHe OutiM — 2018» aTThl cTyneHTTep MeH xac ramsimaapabiH X1
XanplKapasblK FeUTBIME  KOHpepeHmusicel = Xl Mexnynapoanas Hay4dHas

KOH(EpEHIIHsI CTYICHTOB M MOJIOJIBIX yueHbIX «Hayka u o6pa3oBanue - 2018» = The
XII International Scientific Conference for students and young scholars «Science
and education - 2018». — Acrana: http://www.enu.kz/ru/nauka/nauka-i-obrazovanie/,
2018. — 7513 cTp. (ka3akia, OpbICIIA, aFbUIIIBIHIIA).

ISBN 978-9965-31-997-6

JKvHakka CTyIEeHTTepAiH, MaruCTPaHTTAP/bIH, JOKTOPAHTTAP/ABIH >KOHE JKac
FAJIBIMIAPIBIH YKaPaThIIBICTAHY-TEXHUKAIBIK KOHE TYMAaHHTAPJBIK FHUIBIMIAPIBIH
©3€KT1 Maceesniepi OoibIHIIIA OasiHaaManapbl EHI131ITeH.

The proceedings are the papers of students, undergraduates, doctoral students
and young researchers on topical issues of natural and technical sciences and
humanities.

B cOopHUK BOIUIM JOKIAABI CTYJIEHTOB, MATKCTPAHTOB, JOKTOPAHTOB U
MOJIOABIX YUEHBIX 10 aKTyaJbHBIM BOIIPOCAM €CTECTBEHHO-TEXHUUYECKUX U
T'YMaHHUTApPHBIX HAYK.

V]IK 378

bbK 74.58

ISBN 978-9965-31-997-6 ©JILH. Tymunes artwbiHZarsl Eypasus
VITTBIK yHUBepcuteTi, 2018


http://www.enu.kz/ru/nauka/nauka-i-obrazovanie/

u2=1—tanh(§\/§(x+y+§)> 9)

The graphical representation of solution (9) is depicted in Figure 2.

Figure - 2 The solution u, (x, t) of equation (1).

Conclusion. In this paper, we studied the Gardner equations. Using the extended tanh
method, we have constructed various exact wave solutions for this equation. The graphical
representation of the obtained solutions is presented in the figures.
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Introduction. The KdV equation
g, +600, + 0 =0, oy
and the mKdV equation
0, +60°0, + 04 =0, &)
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describe the evolution of small amplitude and weakly dispersive waves which occur in the shallow
water [1].

In this paper, we will construct Darboux transformation (DT) and will derive one soliton
solution for the (2+1)-dimensional reverse time complex modified Korteweg-de Vries equations [2]
by next view

id, (X, Y, 1) +iq,,, (X, ¥, 1) —o(X, ¥, 1)d(X, y, 1) + (X, y,)q(X, ¥, 1)), =0, 3)
v, (%, Y, 1) =2i(qy, (X, y,~t)a(x, y,t) = a7 (x, y,~t)q,, (x, y,1)) =0, 4)
o, (X, y,1)=2i(q(x, y,1)q"(x, y,-1)), =0, (5)

where q(x,y,t)-complex function, v(x, y,t), o(x y,t) - real functions.
Lax representation of the equations (3)-(5) reads as

vy, =Ay, (6)
w, =4y, +By, (7)
where
A=—ilo,+A, (8)
B =B, +B,, 9)
A Xy, t
_ i ( y,t) , (10)
v, (4, % Y,1)
with
B, = wo; +2ig,0,A,,,
0 ¢
i 0 — 0y, +iaq
B, = 2003+(rxy—ia)r 0 )

where r(x,y,t) =& (x,y,~t), & =+1. Compatibility condition of equations (6)-(7) is
A —422A, -B, +[AB]=0. (11)
By substituting given matrixes (8)-(9) to (11), we will get (2+1)-dimensional reverse time

complex modified Korteweg-de Vries equations (3)-(5).
Darboux transformation. Let y and ™ are two solutions of the system (6)-(7), and

yl = Aly,M (12)
wl =42 Ayt + BU,M, (13)
where
y™ =Ty = (A - Py, (14)
with
10
p:(pll plz),l :( )
P21 Pa 01
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From (12)-(13) by (14) we can get

T, +TA= AMT,
T, +TB=42°T, +BHT.

(15)
(16)

From the equation (15) by collecting A' coefficients (i=0, 1, 2), we obtain the next system

2P =AM —MA,,
A A=A +i[P, o],

2ilo, =io,l.
The equation (18) gives

" (x,y,t) = 4~ 2ip,,.
Similarly, the equation (16) gives system

A’ :1-P, =PB, —B{'P,
A:B{ =B, —PB, + B[P,
2Bl =4P, +B,.

From (22)-(23) we obtain

B =B, — PB, + (4P, + B,)P,
B =4P, +B,.

The equations (24)-(25) give DT

oM =0 +4(p,,0; + PLod, + 2iPys Pry —2iPsy, PL),

oY = co—4pi11y = a)+4ip22y,

where matrix component P22 = Piws gnd

) _( P11 plzJ ptl_ 1 [pfl - plzj
- * = | - 2 2 ® )
— P Pus | Py ™+ P AP, Py

P=HAH™.
Here
;t! L ﬂ‘ ;t! ]
H =(l//1(j1. XY) vy 2. X y))z(Wm '//1,2)’ A:(ﬂ'l
Wz(ﬂq’tix! y) l//l(ﬂz,t,x, y) Vo1 Voo 0

detH =0, 4 and A,are constants.
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(17)
(18)
(19)

(20)

(21)
(22)
(23)

(24)
(25)

(26)
(27)

(28)

(29)

0 30
@)



p= L Ay (Y )+ Ay, (%, y.1) R e BN
A (4 + )y (%, y,-1) Ay (%Y=t + Ay (X, y,—1)”

with A = Wll//l* (X, y,~t) + l//zl//;(X, y,—t).
Finally we have DT

q™(x, y,t) =q—2ip,,, (32)
oM =v+ 4( plzq; + p:qu +2ip,, Piy — 2ip12y P, (33)
o =w- 4pilly =0+ 4ip22y' (34)
Where
0. = Ay (%Y, =) + 2w ,p, (X, Y1) o = (h+A) viw, (X y,—t)
11 — 12

v, (X, Y, —wop, (X, Y,-1) oy (YY) —w, v (Yt

Soliton solution. Having the DT, we can find one soliton solutions of the (2+1)-dimensional
reverse time complex modified Korteweg-de Vries equations. To get the one-soliton solution we
will take seed solution as

From system (6)-(7) with (35) we can obtain

vy = -y,

36
Vo =14y, (%)
l//ll = 4/12l//ly * (37)
Vo = 4/12l//2y'
The systems (36)-(37) give next solutions
l//l(x, y,—t) — e—iix+i,uy—i4ﬂ.2pi+51+i52 ’ (38)
v, (X, y,—t) _ eiix—iyy—i4}tzyt—§1—ié‘2+ié‘o 1 (39)

where u=n+iv,A=a+iband 9, are real constants. We can rewrite equations (38)-(39)

_ pbtin
l//1 =e y

_ bty
l/lz — e 2 2 ,

where

0, = bx—uvy —4a’ut +4b°vt —8abt + 5,
2, = —ax+ny +4a’nt —4b%t —8abut + 5,
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and 6, =—-6,, y, =—y, +9,. Then the one-soliton of the (2+1)-dimensional reverse time complex
modified Korteweg-de Vries equations (3)-(5) takes the form

g™ = 2be® 7% sech[24,], (40)
o™ =32((1e* + 2e™)sech[k]((2e* + 4e™)sech[K]), )((be " sech[k]), ef%ek) (41)
" =-2(((a+ib)e* +(a—ib)e™)sech[kl),, (42)

there k = 8iA? 14t + 26,,n = 2iAx — 2iply — 215, +i6,.

Conclusion. In this paper, we constructed Darboux transformation for the (2+1)-
dimensional reverse time complex modified Korteweg-de Vries equations. Having the exact form of
Darboux transformation, we got the one soliton solutions. The obtained solutions presented in the
figures.
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The presented model simulates transport phenomena in inhomogeneous plasmas, whose
temperature can be assumed constant.

Trying to confine highly heated conductive plasma, the strong toroidal magnetic field is
applied to plasma cord. Under the influence of the magnetic field, ions and electrons move spirally
along its strength lines, and the transition from one field line to another is only possible in case of
particles collision, or when a transverse electric field is applied.

I. Setting basic parameters. Until nowadays tokamaks have been built with different
dimensions. To design this model the most appropriate optimal parameters have been chosen. Thus
any subsequent calculations will be based on the J.E.T. (Joint European Torus) parameters, which
are tabulated as:

Table 1. J.E.T’s operational parameters
R, m am By, T I, MA | n,10"m™3 | T, keV | T keV | 7,ms
3 1.25 3.5 5 3.5 6 8 500
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