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Abstract

In this paper, a generalized (1+2)-dimensional Jaulent-Miodek equation with a power law nonlinear-
ity is examined, which arises in numerous problems in nonlinear science. The computed conservation
laws reside in enormously crucial areas both at the foundations of nonlinear science such as biol-
ogy, physics and other related areas. Exact solutions are acquired using the Lie symmetry method.
In addition to exact solutions, we also present conservation laws. The arbitrary functions in the
multipliers lead to infinitely many conservation laws.
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1. Introduction

The scholarship of nonlinear evolution equations has made an ample headway in the last few
decades [18, 19, 8, (14, 23, 241, 22, 21, 3, [0}, 26, 27, [0, @, Bl 12, 13, 29, 28, 25, 2] 16, 17, 1, 6, 17, [T, 15)].
A plethora of procedures have been used to carry out the integration of such equations. The tanh
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method, Hirota’s bilinear method and the Lie symmetry method are one of the most popular methods
that are dedicated to the construction of explicit solutions.

Lie symmetry method plays a key role in the production of exact solutions to nonlinear evolution
equations. Centered on the innovative work of Lie on continuous groups, Lie symmetry method bids
an integrated elucidation for the seemingly wide-ranging and ad hoc integration methods used to
solve differential equations.

In (142)-dimensions, one finds the invariance of a partial differential equation

Q(t?mal%utaumuyf")zo (11)

under the group of infinitesimal transformations

t = t+&ta,y,u)e+ O(),
T = x4+t x,y u) e+ O(),
g = y+&tzyue+O(f),
u u+n(t, z,y,u)e + O(e2).

A set of over-determined system of linear partial differential equations is constructed as a consequence
of the above transformations for the infinitesimals &', €2, € and 7 which when computed, gives rise to
the symmetries of . Basically once a symmetry is computed for a differential equation, invariance
of the solution leads to the invariant surface condition

'y + Euy + §3uy =. (1.2)

Solutions of provide a solution ansatz, which, when inserted into leads to a reduction of
the original equation . Moreover, the reduction of a partial differential equation with respect to
p-dimensional (solvable) subalgebra of its Lie symmetry algebra leads to plummeting the number of
independent variables by p.

A (14-2)-dimensional nonlinear model generated by the Jaulent-Miodek hierarchy is given by [20]

1 3/(1
wy + 1 (wm — Qwi)x + 1 <Zaxlwyy + wxaxlwy) =0. (1.3)

Multiple kink solutions and multiple singular kink solutions that are characterized by distinct phys-
ical structures were reported in [20]. Here 9,' is the inverse of 9, with 9,0, = 9,0;' = 1 and
(0,1 f)(x) = [ f(t)dt, under the decaying condition at infinity. Motivated by [20], after cosmetic
changes using the potential w = u,, we consider a generalized (1+2)-dimensional Jaulent-Miodek
equation with a power law nonlinearity

AUyt — Uggzg + DU Ugy — ClUzplly — dUglgy + €Uy, = 0. (1.4)

Here a,b,c,d and e are nonzero arbitrary constants. We aim to perform Lie symmetry analysis of
(1.4) and derive conservation laws of ((1.4) using the multiplier approach.

2. Symmetry reductions and exact solutions of (1.4))
The vector field

0 0 0 0
_ 1 2 3 _
X=¢ (t,w,y,U)—at +¢ (t,x,y,U)—ax +¢ (t,w,y,U)—ay +n(t,z,y, u) 50 (2.1)
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is a Lie point symmetry of ((1.4) if

4
x4 (aumt — Uggge T OULUzy — Clgally — dUgUyy + euyy)

= 0. (2.2)
()

XM is the fourth prolongation of (2.1)). Expanding (2.2) and splitting on the derivatives of u results
in the following overdetermined system of linear partial differential equations:

£ =0,

T, =0,

. =0,

7. =0,

& =0,

Ty = 0,

n: =0,

¢, =0,

Tuu = 0,

£aw = 0,

Nyy =0,

Nyu — &y = 0,
&, — 2nyu =0,
agtl +cny =0,

a&? + 265; =0,
e€,, — an + a&y, = 0,
26, — 1 — & =0,
2, +mu — & =0,
Tt—£i+nu—£§=0,
nék —nny +ny — & = 0.
Solving the above equations we obtain the values of &1, €2, €% and n with the aid of Maple. We
now state the result in the following theorem.

Theorem. The infinitesimal symmetries of (1.4]) constitute the principal Lie algebra spanned by
the following linearly independent operators:

Xet) = —Cf(t)% + yaf/(t)%,
Xg(t) = 9(75)%7

For specific value of the parameter n = 2, the principal Lie algebra can be inflated. This results in
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the following:

0 0 0
Xy = 3= 4 g 2y

0 o O 0
X4 = 2yba% + t(cd — 4be + d )6_y —ax(c+ d)%

X¢(t) gives rise to the invariants

yaf'(t)x

Ji=y, o=t W =
1 Y, Jo ) 1 U+ f(t)c

Thus the invariant solution of (1.3) under Xg () is given by

w(z,y,t) = h(t) f(t)yc — y;éj)”c(t) T p(t)f(t)67

where

F) = <d(01t+02))3‘

c
X3 gives rise to the following invariants:
t

f=—gr=

3 = Uu.
y§

T
iy’
VY

Treating 6 as the new dependent variable and f,r as new the independent variables we have

9ef?0;p + 6efrls, + 6¢f0,,.05 + 6df07,.0, + er?0,. + 2cr0,.0, + 2dr6,,0,
+4b0,.,07 + 15 f0; + 3er, + 2d0?, + 4aby, — 40,4, = 0.

The above equation has the following symmetries:

;. )

Tv==3cfsg +al 5
0
I‘Qz%.

(2.3)

(2.4)

(2.5)

(2.6)

A linear combination AI'y + BT’ of the above symmetries, where A and B are arbitrary constants

yields the following invariants:

13A0cfs +raAfs + rBf

k:fa(b:?) CAf%

This in turn leads to a second order ordinary differential equation
81AK Ped (k) + 135Ac%ek s ¢/ (k) — 4Aa’k (d — 3c) — 4Bka(d — ¢) = 0

whose the general solution is given by

3, _2 a? d—3c Bak™s (d—c
¢<k)__§k Ot 1866k2< 3c )+ 18ecA ( c >+02'
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Figure 1: A profile of the solutions ([2.4) and ([2.7) respectively.

Consequentially the invariant solution takes this particular form

a*y® (d—3c 3/t\ ¢ 1/ ¢\ ,
t) = —— | = Ci—=-|—= “lyye
u(z,y,t) 18cet? ( 3c ) 5 <yg) 173 (yg) ac xy 2
4 4
1 t\ 3 d— 1/0t\ 3
18 \ y2 c 3 \y2
+Cs. (2.7)

The figures above depicts a group invariant solution that contains some arbitrary elements. In
many applications, group invariant solutions capture the limiting behaviour of problems that far
away from their initial or boundary conditions.

3. Conservation laws of ([1.4])
A local conservation law for equation ((1.4)) is a space-time divergence
D,T"+ D, T* + D,TY =0

which holds for all formal solutions u(zx,y,t) of equation where the conserved density 7% and
the spatial fluxes T*,TY are functions of ¢, x,y,u and derivatives of u. Furthermore, if there exists
a nontrivial differential function A, called a 'multiplier’ such that E, (AG)=0, then AG is a total
divergence, i.e AG = D,/ 7" + D,T* + D,T?, for some (conserved) vector [T%,7*,TY] and E, is the
Euler-Lagrange operator. Thus, knowledge of each multiplier A leads to a conserved vector computed
by a homotopy operator. If u and its derivatives tend to zero as x and y approaches infinity, the
conserved quantities are obtained by [*° [%° T'dxdy.
The above analysis prompts the following Lemmas and associated conservation laws:
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Lemma 1. Equation establishes the conservation law multiplier of the form

A= [ty -

f(t)(c—d)

a Ug + Clum + g<t>7

whenever n = 2.

Iy

D! + D,T¥ + D, TV =0,

1
1 (aui — auum) ,
1
D) (n+2) <3anuum + 6auty, + 4enuty gy + 8cutiy Uy — 4dnut, g, — 8duti,ty,

(n+2)

+6enuny, + 12eun,, + 3anugu, + 6augu, + 120ul"?) — denuu, — 8culu, — 2dnu’u,

—4du§uy — 12nu tppy, + 6nuix — 24Uty + 12u§x),

(—QCumuxu + 2dugupu — 3eUgytu — dui + 3€uxuy) ;

| =

D/T: + D, T¢ + D,TY =0,

(cf (O uuee — df () uttey + 2ay ' (H)u, — cf (t)us + df (t)ul) ,
1
12a(n+1)(n + 2)
—12ben f(t)u,"T2 + 12bdn f (t)u," + 8¢ f (t)uyu,” — 4d> f(t)uyu,”® + 4c*n? f(t)u, u,
—2d°n? f(t)uyu,® — 2cdn® f (t)uu,® — dedf ()uyu,” + 12nf (E)uyu,” — 6d°nf(t)uyu,
—6edn f(t)u,u,” + 3acn®uf'u, + 6acuf'u, + Yacnuf'u, — 6acn®y f'u,u, — 3adn®y flu,u,
—12acy f'uyu, — 6ady fu,u, — 18acny f'u, i, — adny f'uyu, — 82 f (#)uttyy iy
—8d2f(t)uuxyux — 4c2n2f(t)uuzyux — 4d2n2f(t)uuxyux + 80dn2f(t)uuxyux + 16¢df () ungyuy
—1202nf(t)uugcyu;E — 12d2nf(t)uuxyux + 24cdn f(t)utgyu, + 12¢n? f (1) Uty
—12dn” () Ugartis + 24¢f (1) Ugarte — 24df () Upzatie + 36enf () Uaratie — 36dNf () Ugartis
—3acn® f (t)ugu, + 3adn® f (t)ugu, — 6acf (t)ugu, + 6adf (t)uu, — Yacn f(t)uu,
+9adn f (t)ustiy — 6¢n f(#)Upe” + 6d0> f(H)tge® — 12¢f () tge” + 12df ()tae” — 18cnf (1) ty,”
+18dn f (t)uz” — 12a°yuf” — 6a’*n’*yuf” — 18a°nyuf” — 6cen® f(t)uu,, + 6den® f(t)uu,,
—12cef (t)uuy, + 12def (t)uu,, — 18cen f(t)uu,, + 18denf(t)uuy, + 6acn®yuf u,,
—3adn®yuf uz, + 12acyuf iy, — 6adyuf ., + 18acnyuf uy, — adnyu f'uy, — 12an*y f ey
—24ay f'Uzze — 36anY [ Usze + 12a%y f'us + 6a°n*y f'u; + 18a*ny f'u, — 3acn® f(t)uuy,

| =

(24abyf'uz"+1 + 12abny f'u, " — 12bef (t)u," 2 4 12bdf (t)u,"

+3adn® f (t)uug, — 6acf (t)uus, + 6adf (t)uny, — Yacnf(t)uug, + 9adnf(t)uutm> :

1
12a
+4d® f (1) utiptiy, — 6def(t)utiy, — 12aef'u — 3ady f'u,” + 12aey f'u, + 2cdf (t)u,*

—6ce f (t)uyu, — 2d° f (t)u,” + 6def(t)uxuy) ;

< — 6acy futly, + 3ady f'utiy, + 4 f () Ut iy, — Scdf () uttytiy, + 6cef () iy,
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Ty

DTy + D, Ty + D, T{ = 0,

1
Y t T
59(t)u
1
R TEE) ( — 2eng(t)utiyy — 2¢g(t)utiyy 4+ dng(t)utiy, + dg(t)uug, + 2ang'u

+2ag'u — 2ang(t)u; — 2ag(t)u; — 4bg(t)u," " + 2eng(t)uu, + 2cg(t)uzu, + dng(t)uzu,

+dg(t)usuy + 4ng(t)usse + 4g(t)um> :

1
2 (—2cg(t)uttzy + dg(t)ute, — dg(t)us + deg(t)uy) .

Lemma 2 Fquation establishes the conservation law multiplier of the form

A

f)y + Crug + g(t),

whenever n = 2 and d = c.

T
Ty
73

Ty
T3
Ty

D.T! + D,T? + D, TV =0,

1

)
2aux,
1 1 2 1 1
Zbui — gcuuxuxy — gcuyui — UpUpge + 5“295 + §euuyy,
1 1 n 1
—CUUUpy — —EUU, Uy Uy,
3 2 W 2
D,Ti + D, Ty + D,TY =0,
af (t)yus,

%y (bf(t)ui — 3ef (t)uguy, — 3af' (t)u — Sf(t)uxm) ,
ef(t)yuy —ef(t)u;
D,T! + D,T¢ + D,T! =0,

af(t)us,
S09(1)u = cglt)uatt, = ag (1) = g1tz
eg(t)uy,.

Lemma 3 Fquation establishes the conservation law multiplier of the form

A

y(cyu, + 2ex)

Cy + (cyuxe—k c) Co + Csu, + f(t)y + g(1),

2e

whenever b = ¢2/2e.

DTt + D,T? + D, TV =0,
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1 ay (cyuty, — cyu? — dexu, + 4deu)

T! = ,
! 8 e
1
= ——\|aoc’y u, + sc’exyu, — 12c"ey u u, + bacey uuy, + 12ce”ryuu,, + 12c”e”y“uu
Ty 482332i82 2 — 122 ey*ulu, + Gacey? 12ce? , +12c%e*yPuu,,
e
+0bacey uu, — 3bce” ryu,u, + 12ce”ruu, + 24ce”yuu, + 24ae”ryus — 24cey Uy Uppy
6acey 36ce*ryu, 12ce? 24ce*yuu, + 24ae’ 24cey?
—|—12cey2u§x — 4862:cyumx + 4862yuxm) ,
y 1 2.2 3 2 2 2
17 = 120 Y uy, + 3cerYutly, + 3cey ut,, + 3cexyuy, — 3cey Uty + 3ceyui,
—1262xyuy + 1262JZU> ;
D,T¢ + D, TS + D, Ty =0,
Tt 1a(cyutiy, — cyu? — 2exu, + 2eu)
2 Y e ’
1
Ty = Y <303yui + 4ctexu} — 12 eyuiu, + 6aceyuuy, + 6ce*run,, + 12ce’yuny,,
+6aceyuu, — 18062xuyu$ + 12cezuuy + 12a€%zu, — 24ceyt Uy
+1206yu:2w — 24€% Uy + 2462umx),
Y 1 2,3 2
Ty = o6 2c"yuy, + 3ceruty, + 6ceyun,, + 3cexuy, — beeyu,u, + 3ceui,
2 .
—12e xuy),
DTy + D, Ty + D,T{ = 0,
t 1 2
5 = _Za (uum — um) ,
x Loy 2 2 2
15 = 3 cu, — 4eeuyuy, + 2aeutiy, + 4e Uiy, + 2aeuty — 8eUylg, + 4euy, |,
1 1 1
Ty = —écui — 5 CUlsy + 5 Catly;

D, T; + D, Ty + D, T} = 0,
" 1
T, = §af(t)uxy,

1
Ty = o <202yf(t)u§ + 3cey f(t)uugy — e f(t)yuzu, + 3cef(t)uu, + 6aeyf(t)u; — 6aey f'(t)u
e

- 12f(t)€yuwzx) 5

1
) = _Zf(t) (cyuuy, + cyu’ — deyu, + deu) ;
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DT + D, T¢ + D, T¢ = 0,

1
T = Lag(tu
1
Y = o <202g(t)ui + 3ceg(t)uty, — Iceg(t)uzu, + 6aeg(t)u; — 6aeg' (t)u
e

—12g(t)eu$m) ,

1
Y = _Zg(t) (cutlyy + cul — deuy) .

Lemma 4 FEquation establishes the conservation law multiplier of the form

(2be — ¢?)

2ac f(t)UI + CZUx + g(t)a

A = (x + %u> Cy+ 'ty +
whenever n = 2 and d = (2be + ¢?)/2c.

DT} + D, T} + D, T} = 0,

T, = —42 (cyuum — cyu? — 2exu, + 26u> ,
e

° = 51 <6b02yui — 8bceyuti iy, + 4Py, + Scexul — dbceyu,u’ — 10> yu,u’
ce

+602ayuutx — 4bceuu§, + 203uu2 — 6be2:cuuzy + 9czezr;uuxy + 1202eyuuyy + 662ayutux

—6b62xuxuy — 15026xuxuy + 12026uuy + 12acexu; — 2402yuxumx + 1262yu§$

—24cexUyyy + 24C€Um> ;
TV = Y <8bceyuuxum — 403yuul,um — 4bceyui — 203yu2 + 6b62muum — 902exuum
ce

—12026yuuxy - 6bezxui — 3626$ui + 12026yuxuy + 6be*uu, — 9t euu, + 24062xuy) :

DTt + D,T§ + D,TY =0,

T = —Za(uug, —u?),
2 4 ( I)
1
Ty = 120 (Bbcui — dbeuty gy + 202uuxuwy — 2beuyu§ — 5c2uyu2 + 3acuuy, + 6ceunty, + 3acu i,

—12cu,Uypy + 6cuiz) )

1
Ty = ~ 150 (4beuumum — 2 Uty — 2beu§ — c2u§ — 6ceutiy, + GCeuxuy) ;
c

DT} + D,Ty + D,TY = 0,
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TE = -

ool —

<2f(t)beuum — f(t)Pung, — 2f (t)beu? + f(t)Pu? — 4f'(t )acyux),
1

19 = Y (8f(t)b262uuxuxy + 8f(t)bec’u,u — 12f (t)bce*uuy, + 24 f (t)beet Uy,

—5f(t)ctuyu — 12f () Crugtipe, + 12f" (t)a*Pyu — 6 f'(t)ac*uu, — 12 (t)a*Pyu,
+24ac?y ' (1) Uges — Sbec® f(t Jutiz g, — 6abee f(t)uuy, — 6abee f(t)upu,
+3ac® f (t)uug, + 6 e f(t)uy, + 3c af(t)uu, — 12bcef(t)u?, — 6b%cef (t)us
+2¢* f (1) uttgiyy + 4b%u ul f(t) + 3f(t)bcPus — 8abe® f/(t)yul — 9ac® f'(t)yutiy,

+15ac® f' (t)yugu, + 6abee f' (t)yury, + 6abeef’ (t)yu,u, + 6c3f(t)u§x> :

1
) = P (6abcef'(t)yuum — 9ac® ' (t)yutiy, — 6abeef'(t)yu — 3ac® f'(t)yu2 + 8b*c® f (1) utiyt g
ac

—8bec® f (1) utiptiyy + 2" f () utiptig, — 4b%€ f(t)ud + ¢ f(t)ud + 24aec® f'(t)yu,

—12bce? f (t)utiyy + 6ec® f (t)uty, + 12bce’ f(t)uzu, — 6ec® f(t)uzu, — 24aec2f'(t)u) ;

DT+ D,T{ + D, T} =0,

5 = —— ( — 8beg(t)ud + 6beg(t)utty, — 9¢®g(t)utiy, + 6beg(t)uzu, + 15¢%g(t)uu,

+12cag’' (t)u — 12acg(t)us + 24cg(t)umx),

1
T = 8—Cg(t) (2beuum — 3¢t Uty — 2beu? — ul + 86€Uy> ;

Lemma 5 FEquation establishes the conservation law multiplier of the form
cf@y,  af')y”

e 2e

ag'(t)y

+ g(t)us —

+ +h(t),

whenever b = ¢?/2e.
D! + D, T} + D, T{ = 0,
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T = —% (cf(t)yuum —cf()yul + af' (t)y*u, — 2ef(t)zu, + Zef(t)u> :
1
TP = YV ( — 33 f(t)yus + 2a’ f'(H)y*ud + 8f (t)ec’yuu iy, — dec® f(t)rud — 8ec® f(t)yu, u?
e
—6acef'(t)y*uuy, + 6acef (t)y*uyu, + 6a’ef” (t)y*u + 6ace f (t)yuuy, + dec® f(t)uu?
+12ce® f (t)wunyy, + 12ce® f (t)yuuy, + 6ace f (t)yuu, — 12ce® f(t)ruzu, — 6ace ' (t)yuu,
—6a’ef!(t)y*u; + 12ce? f(t)uu, + 12ae® f(t)vu; — 24cef (1) yutipes + 12cef (t)yu,
—12ae® f' (H)xu + 12aef ()Y tges — 24> f (1) 2Uzze + 2462f(t)um) :
1
TV = T (402f(t)yuuxum — 3acf!(t)y*utiy, + 6cef (t)Tun,, + 6cef(t)yuuy, — 6cef(t)yuu,
e
+6acef (t)y*u, + 6cef(t)uu, — 12> f(t)zu, — 12aef’(t)yu);
DT + D,T¢ + D, TV = 0,
t a 2 /
T2 - _4_ Cg(t)uux:c - Cg(t)ux — 2ag (t)yuar )
c
1
Ty = i ( —3g(t)ut + dac’q (t)yud + 8g(t)ec*uuy iy, — 8ecg(t)u,u — 12ecag (t)yua,
ce
+12aceq’ (t)yu u, + 6aceg(t)uus, + 12ce*g(t)uu,, + 6aceg(t)uu, — 6aceq’ (t)u,
—12ea’q (t)yu; + 12ea’g(t)yu — 24ceq(t)uztize, + 12ceg(t)u?, + 24aeg’(t)yumx),
1
Ty = ~ (202g(t)uu$um — 3acg' (t)yuty, + 3ceg(t)uy, — 3ceg(t)uyu, + 6aeg' (t)yu,
—6aeg’(t)u> ;
DTt + D,T¢ + D, TV = 0,
. 1
T, = §ah(t)ux,
1
Ty = o ( — Ph(t)ul + 3ceh(t)uuy, — 3ceh(t)uu, + 3aeh(t)u, — 3aeh’(t)u — Geh(t)uxm) :
e
1
Ty = _ih(t) (cuum - Qeuy);

Lemma 6 FEquation establishes the conservation law multiplier of the form
2
A = (o L) 70 - 20+ G+ g0,

whenever b = —3¢?/2e.
D,T! + D,T? + D, TV =0,
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Tf = —41 (cyuum — cyui — 2exu, + 26u> ,
e
1
T = Y ( — 9yul + 16 eyun iy, — 12 exu® — dc®eyu,u? + 6aceyuuys, + Secuu’
e

+18062xuu$y + 12062yuuyy + 6aceyus, — 6062muxuy + 12062uuy + 12ae’zu;

—24ceyu, Uy + 1206yuiw — 24e Uy + 2462um> ,

1
W = 12 (802yuuxum — 2¢%yul + Yceruny, + Bceyuu,, — 3cexu’ — beeyu,uy, + ceuu,
e
—1262xuy);
DT} + D, Ty + D,T§ = 0,
Tt — —la (vt — 1)
2 4 Tx x)
1
T — » < _ QCQUi + 16cCutly Uy — AlceuyufC + 6aeut, + 1262uuyy + 6aeu,uy — 24eu,Uyyy
—|—12eufm),
2 1 1 1
TQy = —gCuuxuazx + écui - §€quy + éeuxuy;

DTy + D, Ty + D, Ty = 0,

Ty = %(cf(t)uum —cf (t)u2 + af'(t)yux),

1
T8 = — T ( — 9 f(t)ui + 6ac’ f'(t)yus + 16c%e f (t)uttytiyy, — dec® f(t)u,u — Yace f' (£)yutiy,
ea

+3ace f(t)yuyu, + 6ace f(t)uug, + 12ce*uuy, + 6acef(t)uu; — 3acef’ (t)uu, — 6ea® f'(t)yu,

+6ea’ f" (t)yu — 24ceUytiypey + 12cef (t)u2, + 12aef'(t)yumm) :

1
) = o <1602f(t)uuxum — A f()ud — Yacf' (t)yunty, + 3acf! (t)yu? + 12ce f (t)uuy,
a

—12cef(t)uzuy, + 12aef' (t)yu, — 12aef'(t)u);

DT} + D, TF + D,T! =0,

1

T, = §ag(t)ux,
1

Ty = ™ ( — 2% g(t)ud + 3ceg(t)uny, — ceg(t)uzu, + 2aeg(t)u, — 2aeqg’ (t)u — 4eg(t)um) :
e

1
T = _Z_lg(t) (3cuum —cul — 46“3/) 3
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Lemma 7 Fquation establishes the conservation law multiplier of the form
A = Clut + Czuy + f(t),

whenever n = 2 and d = 2c.

T

Ty

D! + D,T¥ + D, TV =0,

1buu2u — 2cuu Ugy — 1cuu Ugy + 1euu — 1uu + 1au U + —auu

1 allze = 3 allzy = 3 ylae T 3 yy — 5 UWlaeze T 5 AUy T ta
1butu?’ — Zbuugu® + lau2 — 1u Uppe + 1u Upy — 1u Uppz + luu — 1auu
1 2 ally T 7 AUy — SUtlage T Sltales = SUalter + 5UUtze — 7 tt
—l—gcuuxuty + écuuyum — gcutuxuy,

1 1 5 1 1

gcuuxum — gcutum — §euuty + éeutuy;

DTt + D,T§ + D,TY =0,

1 n 1
1 AUU gy 1 AUz Uy,
1 9 3 1 1 1 1
Zauyut — gcuxuy -+ Zbuyuz — éuyuwm + gumury — §uxumy — §uummy
1 n 1 b 9 n 1
4auuty 3cuuxuyy 1 U g U, BCUUyny,
1 1 1 1 1 1 1

2 2 2 .
_buurum - gcuu$u$y - gcuuyum - gcuyum + éauum + Qeuy - §uumm,

4
D\T; + D,Ty + D,TY = 0,

Saf (b,

S0S (W = F(Euare + 0TS = cf (Dus, — af (B

— 5o (0 + ef(tyuy,
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We succinctly discuss the significance and physical illumination that ascend from the computed
conservation laws. Conservation laws reside in enormously crucial areas both at the foundations of
nonlinear science, such as biology, physics and other related areas and in its applications. Math-
ematical expressions of physical laws, such as conservation of energy, momentum and mass are
fundamentally conservation laws. Imperative physical information about the complex behaviour in
non-linear systems is confined in conservation laws. The arbitrary functions in the multipliers leads
to an infinitely many conservation laws.

4. Concluding remarks

In today’s work, a generalized (1+2)-dimensional Jaulent-Miodek equation with a power law
nonlinearity was examined, which arises in numerous problems in nonlinear science. Exact solutions
were acquired using the Lie symmetry method. In addition to exact solutions, we also presented
conservation laws and their physical ramifications were also discussed. It is anticipated that the
exact solutions and conservation laws computed in this paper can be used as yardsticks for numerical
simulations in biology, physics and other related areas. In future, the computed conserved quantities
will be utilized for the construction of closed form solutions and would be reported elsewhere.
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