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Abstract: This research work enhance the generalizing previous result on a one-dimensional nonlinear elliptic partial differential
equation. By the use of new techniques of a partial differential equation with the equivalence of group ,class of group and groupoid, we
extend the algebraic method of classification of nonlinear partial differential equations. The solution includes the preliminary group,
sub algebras, and infinite-dimensional equivalence algebra. This result is examined by the example of Elliptic partial differential
equation.
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1. Introduction

In this research paper, with concerned ofgroup classification
we finding an equivalent equation of a class of differential
equation at containing the one or more arbitrary elements.
These work are correlated with theoretical physics, which
include the maximal number of symmetries from a given
class yield and there describe the scientific model of real
world problem.

In mathematics, the group classification problem of partial
differential equation had been investigated by Sophus Lie’s
classifications of second-order ordinary differential
equations and of second-order linear partial differential
equations with two independent variables.

Recently a various novel techniques of group classification
have been introduced, which include the algebraic method
[5, 6,13, 8, 9] and advanced modification of the direct
method which is called furcate splitting [7, 9, 4]. The
algebraic method of group classification applied to the
classes of differential equations with the arbitrary elements
of functions of several arguments.

The class considered in the literature on group classification,
is the most prominent ones are classes of (1+1)-dimensional
evolution equations, [1, 2, 3, 4, 8, 14, 16, 15,]. There is no
coincidence in the field of invariant discretization, numerical
schemes for differential equations possessing the same
symmetries as the original, undiscretized equations, mostly
evolutionary equations [10].

Definition 1.Definition 1. Admissible transformations
T! = (6%, ¢1,07) and T? = (62,2, 6?) in the class of Z|s
are called conjugate with respect to the equivalence group
G~of this class if there exist 77 € G~ such that 2 = 7,61
and 0% = (w,,T)o@'o(w,, T)~L.w,denote the projection
along with the group coordinate

Definition 2: The class ¥|s is called normalised if G¢ =
G~. Itis called semi normalised if G * G¢ =G ".

2. Main Result

Classification of admissible transformations and group
in Elliptic Partial differential equation

Definition: The linear partial differential equation (1) of the
second degree defined in some region D in the xy plane is
said to be

Hyperbolic of a point (xy) in D,
IfA=B?>—-AC>0

Parabolic, if A=B* —AC =0

Elliptic, if A=B?>—-AC <0
the postulates of group
Closure, Associative, commutative and existence of identity,
existence of inverse.

at the point. It is also satisfy

* Solution The given P.D.E can be written as
Fi(u,u,) =1+ x%t )

By the closure axiom of group
ab€EG >a+b €G
Then r,teG
Fi(u,u,) =7 +x% €G

By Associative axiomr,s,t € G
r+s)+t=r+(+tH)eEG

Existence of identity
rl=r,Vreac
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Existence of inverse
rr1=1,VvregG

Commutative Axiom
r+s)=(s+r),VrseaG
Comparing (1) with Ar + 2Bs + Ct + f(x,y,u,2z,p,q) =0
WegetA=1 B =0, C = x>
B2 =0, AC = 1.x% = x?
~ B* — AC < 0 atall points where x # 0.

Hence the given equation is elliptic at all points except on
the axis.

Also, the A- quadratic AA*> + 2BA + C = 0 gives
A% + x? = 0so that A = +ix.

d d
Hence % +14, =0 and % + A, =0 becomes

dy . dy .
d—+lx—0 andd——lx—O.

X X
Solution Thegiven P.D.E can be written as
Fi(ug,u,) =1+ x%t 1

Comparing (1) with Ar + 2Bs + Ct + f(x,y,u,2z,p,q) =0

dy . y .
a+m—0 anda—lx—o.

Solving for a, B8, we get

1
a=y andﬁ=zx2

0z 0z da 0z 0f 0z
p=n=a ot =X

Jx Oda 0x Jf 0x aB
0z 0z da 0zOB 0z a d

179y " 9a'dy ooy da” ay oa

_ 0(62)_6( 62)

"= 9x\ax) Tox\*op

_1az+ 6(62)
~ g Y ox\op

_az+ [6 (62)6a+ 6(62)6[3 _az+ , 0%z

~ o8 " *loa\ap)ax Tap\ag)axl Tap T ap2
. ] (02)_ ] (62)_622
T oy\dy)  da\da)  0a?

Putting these values of r and t in (1), we get

az+ 2022+ 2622_
g apr T Gaz T
or
9%z 9%z —-10z

a2 T op7 = 28 0a
canonical form of Elliptic Partial differential Equation
Tt = (p', q*, v}, tHandT? = (p?,q%, v, t1) is this class of
Z|s are called conjugate with respect to the equivalence
group G~ if there exist T € G~ such that p? = 7,P! and
q* = (w,, T)oQ'o(w,, T)~L.w, denote the projection along
with the coordinate

It satisfies the condition of admissible transformation of
partial differential equations.

Result: The Elliptic partial differential equation is satisfying
the all postulates of group Axiom.
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