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Introduction

Surface theory in R? plays a crucial role in differential geometry,
partial differential equations (PDEs), string theory, general theory of
relativity, and biology [Parthasarthy and Viswanathan, 2001] -
[Ou-Yang et. al., 1999].

Soliton equations play a crucial role for the construction of surfaces.
The theory of nonlinear soliton equations was developed in 1960s.

For details of integrable equations one may look [Drazin, 1989,
[Ablowitz and Segur, 1991], and the references therein.
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Introduction

Lax representation of nonlinear PDEs consists of two linear equations
which are called Lax equations

o, =UP, &, =V, (1)
and their compatibility condition
U —V,+[U, V] =0, (2)

where z and t are independent variables. Here U and V' are called Lax
pairs.
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Introduction

The relation of 2-surfaces and integrable equations is established by the
use of Lie groups and Lie algebras.
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Introduction

The relation of 2-surfaces and integrable equations is established by the
use of Lie groups and Lie algebras.

Using this relation, soliton surface theory was first developed by Sym
[Sym, 1982]-[Sym, 1985]. He obtained the immersion function by using
the deformation of Lax equations for integrable equations.
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Introduction

The relation of 2-surfaces and integrable equations is established by the
use of Lie groups and Lie algebras.

Using this relation, soliton surface theory was first developed by Sym
[Sym, 1982]-[Sym, 1985]. He obtained the immersion function by using
the deformation of Lax equations for integrable equations.

Fokas and Gel'fand [Fokas and Gelfand, 1996] generalized Sym’s result
and find more general immersion function.

Soliton surface technique is an effective method to develop surfaces in
R? and in M.
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Introduction

In this method, one mainly uses the deformations of the Lax equations
of the integrable equations [Sym, 1982]-[Giirses and Tek, 2014],

e Sine Gordon (SG) equation

o Korteweg de Vries (KdV) equation

o Modified Korteweg de Vries (mKdV) equation
o Nonlinear Schrodinger (NLS) equation

There are many attempts to find new examples of two surfaces.
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Soliton Sur echnique

We follow Fokas and Gel’'fand [Fokas and Gelfand, 1996] approach to
develop surfaces using integrable equations.
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echnique

We follow Fokas and Gel’'fand [Fokas and Gelfand, 1996] approach to
develop surfaces using integrable equations.
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Soliton Surface Technique

We follow Fokas and Gel'fand [Fokas and Gelfand, 1996] approach to
develop surfaces using integrable equations.

Lax equation

O, =Ud , & =Vao. (3)

Compatibility condition

U -V, +[UV]=0, (4)
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Soliton Surface Technique

We follow Fokas and Gel'fand [Fokas and Gelfand, 1996] approach to
develop surfaces using integrable equations.

Lax equation

O, =Ud , & =Vao. (3)

Compatibility condition

U -V, +[UV]=0, (4)

Deformation matrices A and B
Let 6U = A, 6V = B, where A and B satisfy

Ay — By +[A, V] +[U,B] =0. (5)
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Soliton Surface Technique

We follow Fokas and Gel'fand [Fokas and Gelfand, 1996] approach to
develop surfaces using integrable equations.

Lax equation

O, =Ud , & =Vao. (3)

Compatibility condition

U -V, +[UV]=0, (4)

Deformation matrices A and B
Let 6U = A, 6V = B, where A and B satisfy

Ay — By +[A, V] +[U,B] =0. (5)

Soliton Surface: Let (,) defines an inner product in g.
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Soliton Surface Technique

First fundamental form

(ds)? = g;j da* dz? = (A, A)dz® + 2(A, B) dx dt + (B, B) dt?,
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Soliton Surface Technique

First fundamental form

(dsp)? = gijda’ dx? =

(A, A)dx® 4 2(A, B) dx dt + (B, B) dt?,

Second fundamental form

(d8]1)2 = hij d(l?i da:j =

4, B]

= AB — BA, ||A]| =

(Ag + [A, U], C) da?

{4, A)1,
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Soliton Surface Technique

First fundamental form

dsp)? = g;; dat do? = (A, A) da® + 2(A, B) dx dt + (B, B) dt?,
J

Second fundamental form

(ds11)? = hyjda’ da? = (A, + [A, U], C) da®
+2(A; +[A,V],C) dz dt + (B; + [B, V], C) dt?,

A,
[4,B] = AB — BA, ||All = VI{A &), and C = 3.

Gaussian and mean curvatures

_ 1 _
K =det(¢g"'h), H= itrace(g Lh), g=(gi), h= (hij).
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Soliton Surface Technique

Since our aim is finding a class of surfaces which correspond to
integrable equations, we need to find A and B that satisfy the
following equation

A — By +[A, V] + [U,B] = 0. (6)
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Soliton Surface Technique

Since our aim is finding a class of surfaces which correspond to
integrable equations, we need to find A and B that satisfy the
following equation

A — By +[A, V] + [U,B] = 0. (6)

But in general, solving that equation is not simple. However there are
some deformations which provide A and B directly.
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Soliton Surface Technique

Spectral parameter A invariance of the equation

That kind of deformation was first used by Sym
[Sym, 1982]-[Sym, 1985].
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Soliton Surface Technique

Spectral parameter A invariance of the equation

That kind of deformation was first used by Sym
[Sym, 1982]-[Sym, 1985].

Gauge symmetries of the Lax equation

A=M,+[MU], B=M;+[M,V], F=3 Mo, (8)

where M is any traceless 2 x 2 matrix. [Fokas and Gelfand, 1996],
[Fokas et. al., 2000], [Cieslinski, 1997].
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Soliton Surface Technique

Symmetries of the (integrable) differential equations

A=6U, B=6V, F=3d"15d, (9)

where 0 represents the classical Lie symmetries and (if integrable) the
generalized symmetries of the nonlinear PDE’s

[Fokas and Gelfand, 1996], [Fokas et. al., 2000], [Cieslinski, 1997].
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Soliton Surface Technique

Symmetries of the (integrable) differential equations

A=6U, B=6V, F=3d"15d, (9)

where 0 represents the classical Lie symmetries and (if integrable) the
generalized symmetries of the nonlinear PDE’s
[Fokas and Gelfand, 1996], [Fokas et. al., 2000], [Cieslinski, 1997].

Deformation of parameters of solution of integrable equation

A=y (0U/0k;), B = g (0V/0k;), F = pp®~' (09/0k;),  (10)

where ¢ = 1,2 and k; are parameters of the solution u(x,t, k1, k2) of the
PDEs, uo is constant. [Giirses and Tek, 2015]

v
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mKdV Surfaces from Deformation of Parameters

In this section, we obtain the immersions of 2-surfaces in R3.

For this purpose, we use Lie group SU(2) and its Lie algebra su(2) with
basis e; = —ioj, j = 1,2,3, where o; denote the usual Pauli sigma
matrices

(U ) e (M) (20
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mKdV Surfaces from Deformation of Parameters

In this section, we obtain the immersions of 2-surfaces in R3.

For this purpose, we use Lie group SU(2) and its Lie algebra su(2) with
basis e; = —ioj, j = 1,2,3, where o; denote the usual Pauli sigma
matrices

(U ) e (M) (20

Define an inner product on su(2) as
1
(X,Y) = —3 trace(XY), (12)

where X, Yesu(2) valued vectors.
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In [Tek, 2007], we considered spectral parameter deformation and
combination of spectral and Gauge deformations of mKdV equation.
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s from Deformation of P

In [Tek, 2007], we considered spectral parameter deformation and
combination of spectral and Gauge deformations of mKdV equation.

In this section, we consider the mKdV surfaces arising from
deformations of parameters of the it’s soliton solution.
Let u(z,t) satisfy the mKdV equation

3
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mKdV Surfaces from Deformation of Parameters

In [Tek, 2007], we considered spectral parameter deformation and
combination of spectral and Gauge deformations of mKdV equation.

In this section, we consider the mKdV surfaces arising from
deformations of parameters of the it’s soliton solution.
Let u(z,t) satisfy the mKdV equation

3

Substituting the travelling wave ansatz u; — au, = 0 in Eq. (13), we
get
3
Ugy = QU — % (14)
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mKdV Surfaces from Deformation of Parameters

Lax pairs U and V are given as

1
i [ v — (a4 aX+2\?) (v + Nu — iug
Vv = ——| 2 1 (16)
(o + N+ iy —§u2 + (a+aX+ %)

and A is a spectral parameter.

S.Tek and M.G Surfaces from Defor. Parameters June 5-10, 2015



mKdV Surfaces from Deformation of Parameters

Lax pairs U and V are given as

1
i [ v — (a4 aX+2\?) (v + Nu — iug
Vv = ——| 2 1 (16)
(o + N+ iy —§u2 + (a+aX+ %)

and A is a spectral parameter.

Consider the one soliton solution of mKdV equation [Eq. (14)] as
u = kysech{y, (17)

where a = k? /4, & = ki (k?t + 42)/8 + ko, and ko and k; are arbitrary
constants.
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mKdV Surfaces from Deformation of Parameters

First we consider mKdV surfaces arising from deformation of
parameter k.

Proposition

Let u be a travelling wave solution of mKdV equation given by Eq.
(17). The corresponding su(2) valued Laz pairs U and V of the mKdV
equation are given by Eqs. (15) and (16), respectively. su(2) valued
matrices A and B are
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mKdV Surfaces from Deformation of Parameters

First we consider mKdV surfaces arising from deformation of
parameter k.

Proposition

Let u be a travelling wave solution of mKdV equation given by Eq.
(17). The corresponding su(2) valued Laz pairs U and V of the mKdV
equation are given by Eqs. (15) and (16), respectively. su(2) valued
matrices A and B are

in (0 ¢
A = —5(% 00)7 (18)
_ W u o (k1/4 + N do — i (¢0)z
P ( (k2/4+ N o + i (¢o)x 1 —u o )619)

where A = pu (OU/0ky) , B = pu(0V/0ky), ¢po = Ou/dko; ko is a
parameter of the one soliton solution w, and p is a constant.
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mKdV Surfaces from Deformation of Parameters

Then the surface S, generated by U,V, A and B, has the following first
and second fundamental forms (j,k =1,2)
(ds1)* = g1, do? dz®, (20)
(dsrr)? = hjy, da? da®, (21)
where
1 1
g = A_LMQ(ZS?M gi12 = g21 = EN2¢(2)(k% +44), (22)
1
922 = 6_4M2 (16 (¢0)z + 5 [16u® + (kf + 42)?] )v (23)
hip = —16 Ay Au @2, (24)
hi2 = 4 A1 (4 (60)z uz + u o [2u? — kT (A + 1) — 4 37] >’ (25)
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mKdV Surfaces from Deformation of Parameters

Proposition

has = — A <u &2 (k2 + 4)) [2u2 FAX2 + O+ 1)} (26)
+ 440 [4u(¢0)xt ~ (¢0)a ([k% + ANug + 4ut>] (27)

+ du(go)e | (90)a (K} + 43) — 4(d0)r] )

Ay = & (28)
32((60)2 +e2e3)

and the corresponding Gaussian and mean curvatures are
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mKdV Surfaces from Deformation of Parameters

Proposition

has = —Aq <u #2 (k2 + 4N) [2u2 FANZ + B+ 1)} (26)
+ 460 [4u(@0)ar — (90 ([} + 4\ue + dur)]  (27)
+ 4u(g0). | (¢0): (K +41) — 4(d0):] )

1
A = Ve (28)
32((d0)2 +u203)
and the corresponding Gaussian and mean curvatures are
1672 4
- o H=—, (29)
klﬂz kip
where ' =z, 22 =t.
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mKdV Surfaces from Deformation of Parameters

Another parameter of the one soliton solution of mKdV equation is k.
Now we give mKdV surfaces arising from k; parameter deformation.

Proposition

Let u be the soliton solution of mKdV equation and the Lax pairs U
and V' are given by Eqs. (15) and (16), respectively. su(2) valued
matrices A and B are

_ im0 4

=-%(a $), >
_ i dugr =2k (A +1) T =~ 4i(¢1)s

B= 8< T+ 4i($1)z —4u¢1+2k1(k+1))’(31)

where A = 1 (0U/0k1), B = pu(0V/0ky), 7 = 2kiu + (k3 + 4)\)¢1 and
¢1 = 0u/0ky; k1 is a parameter of the one soliton solution u, and  is
a constant.
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mKdV Surfaces from Deformation of Parameters

Then the surface S, generated by U,V, A and B, has the following first
and second fundamental forms (j,k =1,2)
(ds1)? = gj dz’ da®, (32)
(dsr1)? = hyy, da? da, (33)
where
_ 19 I 2
g1 = g1 g1z =g = o pd1(2kiu+ dulky +4]), (34)
1
go2 = 6_4N2 (4 [kf +4¢7) u® + 4 k1 (K — 4)u ¢y +16(61)7 (35)
+ (8 +4N%6F + 4RE (A + 1)?), (36)
1
by = 7oz 1 A6} (kA + 1] = 2u gy ), (37)

S.Tek and M.Giirses Surfaces from Defor. Parameters June 5-10, 2015



mKdV Surfaces from Deformation of Parameters

Proposition

1
hia = ho1 = 6_4A2 I, (8 (¢1)2uy

+ (B (A1) = 2u61 | 2202 - w?) + KE (A + 1)) ),

o = ooz g i 1 (8 (61)e {2k it + (8 +43) [0 s — u(6)e]

256

n 4(u¢)1)t} n [kl()\ +1) - 2u¢1] {16 (61)at — 4 k1 u(u? +22)

+ (K +4)\)<2[u2 20 + B2A + 1])}).

(38)

(39)

v

19 / 49
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mKdV Surfaces from Deformation of Parameters

Proposition

The Gaussian and mean curvatures are

7
1 !
K = Q (sech &), (40)
2o (473 +n3)° zz_;
7
1 -
H= 572 D Zm (sech&r)™, (41)

4 (4nZ+n)"" o

where ng, ..., N4, Q1,...,Q7,2Z1,...,Zs are functions of x and t.
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zed Form of the mKdV Sur

In this section, we explore the position vector

7 - (yl(w7t)7y2($7t)7y3($7t)) ) (42)

of the mKdV surfaces that we obtain using deformation of parameters.
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The Parameterized Form of the mKdV Surfaces

In this section, we explore the position vector

7 - (yl(x7t)ayQ(x7t)7y3(mat)) ) (42)

of the mKdV surfaces that we obtain using deformation of parameters.
Consider the one soliton solution of mKdV equation

u = kysech{y, (43)

where o = k? /4, & = k1 (k?t + 42)/8 + ko, and ko and ki are arbitrary
constants.
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The Parameterized Form of the mKdV Surfaces

In this section, we explore the position vector

7 - (yl(x7t)7y2(x7t)7y3($7t)) ’ (42)

of the mKdV surfaces that we obtain using deformation of parameters.
Consider the one soliton solution of mKdV equation

u = kysech&y, (43)

where o = k%/4, &= kl(k%t + 4x)/8 + ko, and ko and k; are arbitrary
constants.

We solve the Lax equations ®, = U ® and &, = V & using Lax pairs U
and V, and a solution of the mKdV equation.
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The Parameterized Form of the mKdV Surfaces

The components of the 2 x 2 matrix ® are

A
(I)ll = _k‘_4 |:A1(2 )\i — kl tanh 51) - exXp ('l(k% + 4>‘2)t/8) : El
1
—ikiBysech &y -exp( —i(ki +4M?)t/8) - 52} ’ (44)
A
By = _k:_4 [A2(2 Xi — ki tanh &) - exp (i(kf + 42\%)t/8) - £
1
—i k?Bysech ¢ - exp( —i(k{ + 4)‘2)t/8) ’ 32] ’ (45)

Py = Ay {Z Ay sech &y - exp(i(/c% + 4)‘2)t/8) =

+By(2Ni + ky tanh &) - exp(— i(k? + 4A\2)t/8) - 52] , (46)
(I)22 = A4 |:’L A2 sech§1 . exp(i(k% + 4)\2)?5/8) . E.l
+Ba(2 Xi + ki tanh &1) - exp( — i(kf +4A*)t/8) - 52] , (47)
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The Parameterized Form of the mKdV Surfaces

where
=, = (tanh & + 1)"M?F1 (tanh & — 1)~k (48)
25 = (tanh & — 1)k (tanh & + 1)~k (49)

Ay =\ k1) (k2 + 4)2). (50)
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The Parameterized Form of the mKdV Surfaces

where
=, = (tanh & + 1)"M?F1 (tanh & — 1)~k (48)
25 = (tanh & — 1)k (tanh & + 1)~k (49)

Ay =\ k1) (k2 + 4)2). (50)

Here we find the determinant of the matrix ® as

det(q)) = (A1B2 — AgBl) 7& 0. (51)
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The Parameterized Form of the mKdV Surfaces

Immersion function of the mKdV surface obtained using
ko deformation

We find the immersion function F' of the mKdV surface obtained using
ko deformation by using the following equation

_ 0(1) 11 T12
F=pd 12— 52
YT Bk + ( ro1 T22 ) (52)

from which we obtain the position vector.
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The Parameterized Form of the mKdV Surfaces

Immersion function of the mKdV surface obtained using
ko deformation

We find the immersion function F' of the mKdV surface obtained using
ko deformation by using the following equation

_ 0<I> 11 T12
F=pd 12— 52
YT Bk + ( ro1 T22 ) (52)

from which we obtain the position vector.

Using ® given in the previous slides and choosing
Al = —kl Bg exp(—)\ 7T/k1), A2 = kl Bl exp(—)\ 7T/k1), r11 = T9g = 0,
r12 = —7T91 to write F' in the form F' = —i(o1y1 + o2y2 + 03y3).

S.Tek and M.G S Surfaces from Defor. Parameters June 5-10, 2015 24 / 49



The Parameterized Form of the mKdV Surfaces

Hence we obtain a family of surfaces parameterized by
y1 = W - sech?(&;) [Wg - cosh(&1) cos(€21)
+ W, - sinh(&;) sin(Q) + 4\ W (27 cosh(2€,) + W7)} (53)
1 .
V2 = g sech?(&)) |:W10 -sinh(&;) cos(€21)
5
— W11 - cosh(&) sin(Qy) + Wy - cosh2(§1)}, (54)
ys = We - sech?(&) [W13 - cosh(&1) cos(£21)

— Wiy - sinh(&;) sin(€1) + 2X W (27 cosh(26,) + W7)](55)

where Q1 = (kf(A+1)/4+ M)t + Az + 2\ ko /K1,
& = ki (k¥ + 4x)/8 + ko and W7, ..., W3 are constants.

S.Tek and M.Giirses Surfaces from Defor. Parameters June 5-10, 2015 25 / 49



The Parameterized Form of the mKdV Surfaces

Immersion function of the mKdV surface obtained using
k; deformation

We find the immersion function F' of the mKdV surface obtained using
k1 deformation by using the following equation

_ 3@ r11 712
F=vd 'l — 56
T * ( ro1 To2 )’ (56)

from which we obtain the position vector.
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The Parameterized Form of the mKdV Surfaces

Immersion function of the mKdV surface obtained using
k; deformation

We find the immersion function F' of the mKdV surface obtained using
k1 deformation by using the following equation

0P 1 T12
F=vo 'l — 56
T * ( ro1 To2 )’ (56)

from which we obtain the position vector.
Here we use the solution, ®, of Lax equations and we choose the
followings

Ay = —k1Boexp(—A7w/k1), Ay = k1 Biexp(—An/k1), (57)
v (A + k) (B2 — BY)
k(B +B3)
o1 k2 (B} + B3) 4 2vB; Bo(m\ + k1)
ki(Bt + B3) ’

ri1 = —T2 =

T2 = —
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The Parameterized Form of the mKdV Surfaces

in order to write F' in the form F' = —i(o1y1 + o2y2 + 03y3).
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The Parameterized Form of the mKdV Surfaces

in order to write F' in the form F' = —i(o1y1 + o2y2 + 03y3).

Hence we obtain a family of surfaces parameterized by

Y1 = W14 . sechQ(fl) [W15 (292 . sinh(fl) — (16/3) COSh(fl)> sin(Ql)
+ Wig - Qg - cosh(&1) cos(£21)
W (293 - cosh(2€1) + 2k2\sinh(2€1) + 94)] (60)
Yo = Wia - sech?(£)) [Wn (292 -sinh(&1) — (16/3) cosh(¢ > cos(Q2
— Wig - Qg - cosh(&) sin(Q) + W19<cosh 261) + lﬂ
ys = Wiy - sech2(fl) [Wgo (292 -sinh(&;) — (16/3) cosh(¢ ) sin(§2
— Wa1 - Q9 - cosh(&r) cos(€21)
+ (Wa/2) (293 -cosh(2€1) + 2k - sinh(2€;) + 94)] o (62)
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The Parameterized Form of the mKdV Surfaces

where

Oy = thd + 42k /3, Qy = (4A2+k%) (k%[A+1]t—4Ak0),

QO = th? <4>\2[)\ FAHR2TA+ 1])/4 + A(k%[zxkl — ko) — 422 k()) and
Wia, ..., Wo are constants.
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The Parameterized Form of the mKdV Surfaces

Graph of Some of the mKdV Surfaces

We obtained the position vector i = (y1(x, t), ya(z, 1), y3(x, 1)), of the
mKdV surfaces arising from deformation of parameters.

We plot some of these mKdV surfaces for some special values of the
constants.
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The Parameterized Form of the mKdV Surfaces

Graph of Some of the mKdV Surfaces from kg
deformation

Example: Taking A =04, v =1, B1 =1, By =1, kg =15,k =13
and 191 = 1 in Egs. (53)-(55), we get the surface given in Figure 1.

Figure : (z,t) € [-15,15] x [—15,15]
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The Parameterized Form of the mKdV Surfaces

Example: Taking A\=12,v=1,B1=1,By=1,ky =05,k =14
and 791 = 1 in Egs. (53)-(55), we get the surface given in Figure 2.

Figure : (z,t) € [=5,5] x [=5, 5]
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The Parameterized Form of the mKdV Surfaces

Example: Taking A\=0.6,v=1,Bi=1,Bo=1,ko =02, k3=04
and ro; = 1 in Eqgs. (53)-(55), we get the surface given in Figure 3.

b)
Figure : (a), (b) (,t) € [-10,10] x [-10, 10]
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The Parameterized Form of the mKdV Surfaces

Taking A\=27,v=1, B1=1,By=1,ky=0.3, kp =15and ro; =1
in Egs. (53)-(55), we get the surface given in Figure 4.

Figure : (z,t) € [=5,5] x [=5, 5]
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The Parameterized Form of the mKdV Surfaces

Graph of Some of the mKdV Surfaces from k;
deformation

Example: Taking A\=0.15,v=1, By =1, Bo=1, kg =0.1,

k1 = —0.5 and r9; =1 in Egs. (60)-(62), we get the surface given in
Figure 5.
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The Parameterized Form of the mKdV Surfaces

Example:
Taking A=0.03,v=1,B;=1,By=1,ky =0, k& =—0.1and r9; =1
in Egs. (60)-(62), we get the surface given in Figure 6.

Figure © (z,t) € [~3000,3000] x [—3000, 3000]
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The Parameterized Form of the mKdV Surfaces

Example:
Taking A\=—-02,v=1, By =1,By=1,ky =0,k =0.7and ro; =1
in Egs. (60)-(62), we get the surface given in Figure 7.

Figure « (z,t) € [~100,100] x [—100, 100]
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arameterized Form of the mKdV Surfaces

Example:
Taking)\:—l.?), I/Zl, B1:1, B2:1, kZOZO, k1:4andr21:1in
Egs. (60)-(62), we get the surface given in Figure 8.

Figure : (z,t) € [-5,5] x [=5, 5]

S.Tek and M. Surfaces from Defor. Parameters June 5-10, 2015 37 / 49



zed Form of the mKdV Sur

Example:
Taking A\=04,v=1,B1 =1, By =1, kg =0.6, k; = 0.7 and 191 = —2
in Egs. (60)-(62), we get the surface given in Figure 9.

Figure : (z,t) € [-50,50] x [—50, 50]
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ameterized Form of the mKdV Sur

Example:
Taking A\=0,v=1,B;=1,By=1,ky =0,k =0.7and ro; =1 in
Egs. (60)-(62), we get the surface given in Figure 10.

Figure « (z,t) € [~100,100] x [—100, 100]
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zed Form of the mKdV Sur

Example:
Taking A= —0.8, V= ]_, B1 = ]_, B2 = ]_, k‘o = 0, k‘l = —0.2 and ro; =1
in Egs. (60)-(62), we get the surface given in Figure 11.

Figure : (z,t) € [-20,20] x [-20, 20]
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The Parameterized Form of the mKdV Surfaces

Example:
Taking A= —0.8, V= ]_, B1 = ]_, B2 = ]_, k‘o = 5, k‘l = —0.2 and ro; =1
in Egs. (60)-(62), we get the surface given in Figure 12.

Figure : (z,t) € [-20,20] x [—20,20]
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The Parameterized Form of the mKdV Surfaces

Example:
Taking A= —0.1, V= 1, B1 = ]_, B2 = 1, ]{10 = —4, ]{11 = —0.2 and
ro1 = 1 in Egs. (60)-(62), we get the surface given in Figure 13.

Figure « (z,t) € [=500,500] x [—500, 500]
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zed Form of the mKdV Sur

Example:
Taking A= 04, V= 1, Bl = 1, BQ = 1, k‘o = 0, k‘l = 0.2 and ro; =1 in
Egs. (60)-(62), we get the surface given in Figure 14.

Figure : (z,t) € [-80,80] x [—80,80]
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e To develop surfaces from integrable equations we used deformation of
parameters of solution of integrable equation

ou ov
A= P = o
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e Using this method, we construct 2-surfaces from modified
Korteweg-de Vries (mKdV) equation.
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Conclusion

e To develop surfaces from integrable equations we used deformation of
parameters of solution of integrable equation

ou ov
A= P = o

e Using this method, we construct 2-surfaces from modified
Korteweg-de Vries (mKdV) equation.

o There are two types of deformations of parametrs. The first one gives
2-surfaces on spheres and the second one gives highly complicated
2-surfaces in R3.
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Conclusion

e To develop surfaces from integrable equations we used deformation of
parameters of solution of integrable equation

ou ov
A= P = o

e Using this method, we construct 2-surfaces from modified
Korteweg-de Vries (mKdV) equation.

o There are two types of deformations of parametrs. The first one gives
2-surfaces on spheres and the second one gives highly complicated
2-surfaces in R3.

o We also give the graph of interesting mKdV surfaces arise from
parametric deformations.
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