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UDC 517.957, 532.5
EXTENDED HYPERBOLIC TANGENT METHOD FOR GARDNER EQUATION
Azimbay Laura
Bachelor student of the Physics and Technology Faculty, L.N.Gumilyov Eurasian National
University, Astana, Kazakhstan

Supervisor— G.N. Shaikhova

Introduction. In this paper, we consider the Gardner equation in the following view [1]

2
ut=(,B-co—’37-u2+§-u)-ux+wy+52um’ (1)
u, —o, =0
where u(t, x,y) represents the fluid velocity in the horizontal direction x and in the vertical
directiony, B, 8, € are positive constants.
The aim of the paper is to obtain new kind of solutions for the Gardner equation based on
extended tanh method [2-4], and with the help of Maple.

Extended hyperbolic tangent method for Gardner equation. Consider the Gardner
equation (1). We convert equation (1) to an ordinary differential equation

2
—cu' — fuu’ + 7u2u’ —Suu’ —u' —e2u" =0, (2a)

u —w' =0. (2b)
After we integrate equation (2) until all terms have derivatives

B?u® —u?(3p + 36) — 6u — 6cu — 652U’ =0 (3a)
U= w. (3b)

Balancing wu3and u” in the equation (3a) gives3M =M +2. So that
M = 1.The extended tanh method admits the use if the finite expansion

u(x,t)=a, +a,Y +a,Y? +bY " +bY?. 4)

Substituting (4) into (3), and collecting the coefficients of Yy ,we obtain a system of algebraic
equations for ay, a;, a,, by, by,

Y?:a3p? — 12a,u%€? = 0, (5a)
Y?:3a4a2p?% — 3a2p — 3a?5 = 0, (5b)
Y :3a3a,8% + 3a?b % + 12a,u*c? — 6aya,f — 6aga,;8 — 6a,c — 6a; =0, (5¢)
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Y:adp? + 6p%aya by — 3ay%B — 3a¢%8 — 6a,b,f — 6a,b,; 6 —
—6cay — 6ay = 0,

Y 1 :3a2b, B2 + 3a,b, % + 12b, ue? — 6ayb, B — 6ayb; 8 — 6byc — 6by = 0,
Y 2 :3a,b2B? — 3b2p — 3b26 = 0,
Y2 :b3B% — 12bu?e? =0

Solving system (5) with the aid of Maple, we obtain the following results

Result 1:
Coefficients:
1 1 1
B+8 “I(B+6)V2 “I(B+6)V2 —I(B+6)6 14B52+285+682
ao=?,a1=izT,b1=i2T, =i“T,C=—§T

Substituting (6) in (4), we obtain the following solution:

—1_1 1 7 1 V2
u =1 > V2 tanh (6 V6 (x +y+ 3)> +3 tanh(%\/g(ﬁy%))

The graphical representation of solution (7) is depicted in Figure 1.

Figure - 1 The solution u4(x, t) of equation (1).

Result 2:
Coefficients:

__ B+6 _ p+6 _ _ L 1(B+8V3 | 14B%42B6+62
Ao =701 =~ 5 by =0,u= igT,C i a—

Substituting (8) in (4), we obtain the following solution:
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(5d)

(5e)

(5f)

(59)

(6)

(7)

(8)



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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ONE SOLITON SOLUTION OF THE (2+1) - DIMENSIONAL REVERSE TIME
COMPLEX MODIFIED KORTEWEG-DE VRIES EQUATIONS
Bachtiyarkyzy Zhazira
Master student of the Physics and Technology Faculty, L.N.Gumilyov Eurasian National
University, Astana, Kazakhstan
Supervisor — G.N. Shaikhova

Introduction. The KdV equation
g, +600, + 0 =0, oy
and the mKdV equation
0, +60°0, + 04 =0, &)
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