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ABSTRACT: Using the methodology of Painleve Truncation Approach (PTA) ,an infinite integrable non linear
dynamical system named long dispersive wave equation (2LDW) has been solved and localized dromion solution is
obtained from generalized periodic solution.
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ILINTRODUCTION

The identification of dromions [1-6] has triggered a renewed interest in the study of integrable models in (2+1)
dimensions. Dromions arise essentially by virtue of coupling the field variable to a mean field / potential, thereby
preventing wave collapse in (2+1) dimensions and they can, in general undergo inelastic collision unlike one
dimensional solitons. The identification of a large number of arbitrary functions in the solutions of (2+1)
dimensional integrable models has only added to the richness in the structure of them and hence construction of
localized excitations in (2+1) dimensions continues to be a challenging and rewarding contemporary problem. In
this equation we developed a very simple and straight forward procedure to generate a rather extended class of
generic solutions of physical interest. In this 2LDW equation we utilize the local Laurent expansion of the general
solution and truncate it at the constant level term (painleve truncation approach) and obtain solutions in terms of
arbitrary functions. Through this procedure we generate various periodic and exponentially localized solutions. The
novelty here is that the solution is generated through a simple procedure. But the solution obtained is rich in
structure because of the arbitrary functions [9-14].

11.DROMIONS

Dromions which originate at the crosspoint of the intersection of two nonparallel ghost solitons decay exponentially
in all directions and are driven by lower dimensional boundaries or velocity potentials (arbitrary functions) in the
system. It must be mentioned that the presence of these socalled boundaries enriches the structure of (2
+1)dimensional integrable models leading to the formation of localized solutions like dromions

I1.PAINLEVE TRUNCATION APPROACH

Painleve truncation approach is a methodology in which we are going to prove that the (2+1) dimensional
long dispersive wave equation is a completely integrable infinite dimensional nonlinear dynamical system.

The recent interest in the investigation of integrable models in (2+1) dimensions can be attributed to the
identification of dromions in the Davey-Stewartson | equation [3]. These dromions which originate at the cross point
of the intersection of two nonparallel ghost solitons decay exponentially in all directions and are driven by lower
dimensional boundaries or velocity potentials (arbitrary functions) in the system. It must be mentioned that the
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presence of these so called boundaries enriches the structure of (2+1) dimensional integrable models leading to the
formation of localized solutions like dromions, positions, etc. [5]. Thus a judicious harnessing of these lower
dimensional arbitrary functions [9-14] of space and time may give rise to new spatio-temporal patterns in higher
dimensions besides throwing more light on their integrability.

In this way, a simple procedure is used to solve the (2+1) dimensional system namely Painleve Truncation
Approach (PTA) [5]. This approach converts the given evolution equation into a multi linear equation in terms of
non characteristic manifold. This multi linear equation can be solved in terms of lower dimensional arbitrary
functions of space and time. Using this approach one can generate various generalized periodic and localized
solutions. Through PTA (2+1) dimensional equation can be trilinearized. A four parameter special class of solutions
involving three arbitrary functions in the variables naturally arises for this trilinear equation. Thus, there exists a
possibility of obtaining more general solutions.[16,17]

Thus, there exists a possibility of obtaining more general solutions.
After solving the physical system such as 2LDW equation,

Considering the long dispersive wave equation (2LDW) [15,16]

lqt + Qex — 2qv =0 (1&)
Art T ¥ 24, =0 (1b)
(@ =Wh (1c)

the trilinear equation obtained is as follows.
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IV.NOVEL EXACT SOLUTIONS OF 2LDW EQUATION

Now we can make use of the truncated Laurent expansion solution to obtain exact solutions of the 2LDW equation
(1) for the variables g (x, n, t)and V (x, n, t).Taking into account our notation in equation (1). From the results,we
find that the solution of the original variable takes the form[18,19]

1
A =[F1 () B2 (1) (@ 157 ) @L(X, 1) + Doy () + @ 22(1)]*ed /22104 ®220/P1ax (3

The form of V (x, 1, t) remains the same as given in truncated Laurent expansion with the above general form of the
solutions,we now identify interesting classes of exact solutions to the original equation including periodic and
localized solutions by giving

specific forms for the three arbitrary functions ®1 (x, t) @, (n) © 22(t)

A. Periodic solution and localized dromion solution

Let us now choose the arbitrary functions ®1 and Fy,and F,, to be Jacobian elliptic functions namely sn or
cnfunctions. The motivation behind this choice of arbitrary functions stems from the fact that the limiting forms of
these functions happen to be localized functions. Hence a choice of sn or cn functions can yield periodic solutions
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which are more general than exponentially localized solutions (dromions). We choose for example

®1 (x,t) =nl+sn(ax+bn+c:ml), (4a)
@z1(n)  =sn(dn:m2), (4b)
@ 22(t) =sn(lt: m3), (4c)
Fi(n)  =cn(gn:m4) (4d)
F2(t) = cn(ht : m5) (4e)
q(x, n, 1) =

[en(gn : md)en(ht : m5)][Vacn(ul : m1)dn(ul : m1)]/

(n1 + sn(ul : ml1) + sn(d ;m2) + sn(lt;m3)) (4f)

where ul = (ax+b n +c).
In (4f) the quantities m1 and m2 are the modulus parameters of the respective Jacobian
elliptic functions while a,b and c are arbitraty constants.The corresponding expression for |s(x, 71 , t)|*takes the form

|q]?=[cn(g n: m4)cn(ht : m5)]?[acn(ul : m1)dn(ul : m1)]/
|4 + sn(d’;m2) + sn(lt;m3)|? (49)

B. (1,1)dromion solution

As a limiting case of the periodic solution (27a) when m1,m2,m3,m4 and m5 tends to 1, the above solution
degenerates into an exponentially localized solution(dromion). Noting that

cn(u; 1) = dn(u; 1) = sechu and sn(u; 1) =tanhu,
the limiting forms corresponding to (1,1) dromion takes the expressions

|q|?=[asech(g n)sech(ht)sech?(ax+b n + c)] /
|ny + tanh(ax + by + c¢) + tanh(dn) + tanh(lt)|?

A schematic form of (1,1) dromion for the parametric choice a=2, b=3, c=1 is shown in figure 4.3.2(b). Again note
that the dromion travels with a unit velocity in a diagonal direction in the x-y plane. [20,21]
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Figure 4.3.2 (b) - Localized Dromion Solution

V.CONCLUSION

In this paper, | has taken the (2+1) dimensional long dispersive wave equation which is solved already in
terms of the arbitrary functions using the Painleve Truncation Approach (PTA) method. More general elliptic
function solution such as limiting form of (1,1) dromion is generated from the trilinear equation. It will enrich the
existence of lower dimensional arbitrary functions, which will help us further to construct further higher dromion
solutions.

ACKNOWLEDGEMENT
I am very thankful to honorable chairman Pro-chancellor, Vice Chancellor, Registrar, Dean R&D and Dean
Engineering of Bharath University for their continuous support and encouragement given to carry out this research
work

REFERENCES

[1] Lakshmanan M and Rajasekar S. Nonlinear Dynamics Integrability, Chaos and Patterns 2003

[2] Boiti M. Leon J J P, Martina L and Pempinelli F. Scattering of localized solitons in the plane. 1988 Phys. Lett. A 132:432-9.

[3] Fokas A S and Santini P M. Dromions and a boundary value problem for the Davey-Stewartson | equation. Physica D 1990, 44:99-130

[4] Konopelchenko B G 1993 Solitons in Multidimensions (Singapore: World Scientific)

[5] Radha R, Senthil kumar C, Lakshmanan M, Tang X Y, Lou S Y. Periodic and localized solutions of the long wave-short wave resonance
interaction equation. J. Phys A 2005;38:9649-63.

[6] Radha R and Lakshmanan M 1994 J. Math. Phys. 35 4746

[7] Radha R and Lakshmanan M 1995 J. Phys. A: Math. Gen. 28 6977

[8] Radha R and Lakshmanan M 1996 J. Phys. A: Math. Gen. 29 1551

DOI: 10.15680/1JIRSET.2014.0312129
Copyright to IJIRSET www.ijirset.com 18194


http://www.ijirset.com/

IJIRSET ISSN: 2319-8753

International Journal of Innovative Research in Science,
Engineering and Technology

(An ISO 3297: 2007 Certified Organization)
Vol. 3, Issue 12, December 2014

[9] Oikawa M, Okamura M and Funakoshi M 1989 J. Phys.Soc.Japan 58 4416

[10] Lai D W C and Chow K W 1999 J. Phys.Soc.Japan 68 1847

[11] Shanthi B., Revathy C., Devi A.J.M., Parameshwari P.J., Stephen T., "Serum 25(OH)D and type 2 diabetes mellitus”, Journal of Clinical

and Diagnostic Research, ISSN : 0973 - 709X, 6(5) (2012) pp.774-776.

[12] Madhubala V., Subhashree A.R., Shanthi B., "Serum carbohydrate deficient transferrin as a sensitive marker in diagnosing alcohol abuse: A

case - Control study", Journal of Clinical and Diagnostic Research, ISSN : 0973 - 709X, 7(2) (2013) pp.197-200.

[13] Lou S Y 1995 J. Phys. A: Math. Gen. 28 7227

[14] Lou S 'Y 2000 Phys. Lett. A 277 94

[15] Khanaa V., Thooyamani K.P., Saravanan T., "Simulation of an all optical full adder using optical switch", Indian Journal of Science and

Technology, ISSN : 0974-6846, 6(S6)(2013) pp.4733-4736.

[16] Nagarajan C., Madheswaran M., "Stability analysis of series parallel resonant converter with fuzzy logic controller using state space

techniques”, Electric Power Components and Systems, ISSN : 1532-5008, 39(8) (2011) pp.780-793.

[17] Lou S'Y and Ruan H Y 2001 J. Phys. A: Math. Gen. 34 305

[18] Bhat V., "A close-up on obturators using magnets: Part | - Magnets in dentistry”, Journal of Indian Prosthodontist Society, ISSN : 0972-

4052 , 5(3) (2005) pp.114-118.

[19] Tang X Y, Lou S 'Y and Zhang Y 2002 Phys.Rev.E 66 046601

[20] S Chakravarthy, S L Kent and E T Newman, J. Math. Phys. vol.36, 763 (1995)

[21] Radha R and Lakshmanan M, Pramana - J. Phys, 48 163 (1997)

[22] Dr.V.Krishnasamy, S.Rosy Christy, SUBSTITUTED AROMATIC ANILS - A KINETIC STUDY USING PYRIDINIUM
CHLOROCHROMATE ( PCC ), International Journal of Biotech Trends and Technology (IJBTT), ISSN: 2319-8753,pp 495-499 ,Vol. 2,
Issue 2, February 2013

[23] DR.V.Krishnasamy, S.Rosy Christy, KINETICS OF OXIDATION OF AROMATIC ANIL BY PYRIDINIUM DICHROMATE - STUDY
OF THE EFFECTS OXIDANTS AND SUBSTRATE, International Journal of Biotech Trends and Technology (IJBTT), ISSN: 2319-
8753.pp 298-302, Vol. 2, Issue 1, January 2013

[24] Mrs.Shanthi &Dr.A.Mukunthan, Nucleation kinetics of L-Alanine acetate, International Journal of Innovative Research in Science,
Engineering and Technology, ISSN: 2319-8753,pp 2650-2653, Vol. 2, Issue 7, July 2013

[25] Mrs.V.G.Vijaya, DESIGN AND FABRICATION OF SEQUENCING CIRCUIT WITH SINGLE DOUBLE ACTING CYLINDER,
International Journal of Computer Trends and Technology(IJCTT), ISSN: 2319-8753,pp 6315-6322, Vol. 2, Issue 11, November 2013

[26] Bharthvajan R, A STUDY ON THE EFFECTIVENESS OF SALES INCENTIVES IN IMPROVING SALES PERFORMANCE,
International Journal of Computer & Organization Trends (IJCOT), ISSN: 2319-8753,pp 10931-10933, Vol. 3, Issue 4, April 2014

DOI: 10.15680/1JIRSET.2014.0312129
Copyright to JIRSET Www.ijirset.com 18195


http://www.ijirset.com/

