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There are no generally appropriate methods to solve nonlinear 
PDEs. Still, subsistence and distinctiveness results (such as the 
Cauchy–Kowalevski theorem) are recurrently possible, as are 
proofs of significant qualitative and quantitative properties of 
solutions (attainment these results is a major part of study). 
Computational solution to the nonlinear PDEs, the split-step 
technique, exists for specific equations like nonlinear 
Schrödinger equation. 
However, some techniques can be used for several types of 
equations. The h-principle is the most powerful method to 
resolve under gritty equations. The Riquier–Janet theory is an 
effective method for obtaining information about many logical 
over determined systems. 
The method of description can be used in some very 
exceptional cases to solve partial discrepancy equations. 
In some cases, a PDE can be solved via perturbation analysis in 
which the solution is measured to be a correction to an 
equation with a well-known solution. Alternatives are 
arithmetical analysis techniques from simple finite difference 
schemes to the more mature multigrid and fixed element 
methods. Many appealing exertion in science and engineering 
are solved in this way using computers, sometimes high concert 
tremendous computers. 

Lie group method 

From 1870 Sophus Lie's work put the premise of degree of 
difference equations on a more suitable underpinning. He 
showed that the assimilation theories of the older 
mathematicians can, by the introduction of what are now called 
Lie groups, be referred, to a frequent source; and that ordinary 
differential equations which admit the same insignificant 
transformations present comparable difficulties of integration. 
He also emphasized the subject matter of transformations of 
contact. 
A wide-ranging approach to solving PDEs uses the regularity 
possessions of discrepancy equations, the continuous 
insignificant transformations of solutions to solutions (Lie 
theory). Continuous group theory, Lie algebras and differential 
geometry are used to recognize the structure of linear and 
nonlinear partial differential equations for generating integrable 
equations, to find its lax pairs, recursion operators, Bäcklund 
alter and finally finding exact analytic solutions to the PDE. 
equilibrium methods have been predictable to study disparity 
equations arise in arithmetic, physics, engineering, and many 
other disciplines. 

 

 

 

 

 

Semianalytical methods 

The Adomian putrefaction method, the Lyapunov simulated 
small constraint method, and his homotopy perturbation mode 
are all individual cases of the more wide-ranging homotopy 
scrutiny method. These are sequence extension methods, and 
excluding for the Lyapunov method, are self-determining of small 
corporal parameters as compared to the well known perturbation 
theory, thus generous these methods greater litheness and 
resolution simplification. 

Numerical Solutions 

The three most extensively used mathematical methods to resolve 
PDEs are the limited element method (FEM), finite volume 
methods (FVM) and finite distinction methods (FDM), as well 
other kind of methods called net free, which were completed to 
solve trouble where the above mentioned methods are limited. 
The FEM has a important position among these methods and 
especially its exceptionally efficient higher-order version hp-FEM. 
Other hybrid versions of FEM and Meshfree methods include the 
generalized finite element method (GFEM), extended finite 
constituent method (XFEM), spectral finite constituent method 
(SFEM), mesh free finite element method, irregular Galerkin 
finite constituent method (DGFEM), Element-Free Galerkin 
system (EFGM), Interpolating Element-Free Galerkin Method 
(IEFGM), etc. 

Finite element method 

The finite element method (FEM) (its practical submission often 
identified as finite element analysis (FEA)) is a mathematical 
system for finding estimated solutions of partial discrepancy 
equations (PDE) as well as of important equations. The 
elucidation approach is based either on eliminate the differential 
equation completely (steady state problems), or portrait the PDE 
into an approximating system of ordinary disparity equations, 
which are then numerically integrated using pattern technique 
such as Euler's method, Runge–Kutta, etc. 

Finite difference method  

Finite difference methods are algebraic method for similar to the 
solutions to discrepancy equations using finite differentiation 
equations to fairly accurate derivative. 
 
 
 
 
 
 
 
 
 
 
 



 

Finite volume method 

Comparable to the restricted distinction system or fixed 
element method, values are considered at distinct places on 
mesh geometry. "Finite volume" refers to the miniature volume 
immediate each node point on a mesh. In the finite volume 
method, surface integrals in a partial discrepancy equation that 
contain a discrepancy phrase are improved to degree integrals, 
using the discrepancy theorem. These terms are then evaluated 
as flux at the surfaces of each restricted volume. since the flux 
entering a given volume is indistinguishable to that departure 
the adjoining volume, these method conserve mass by design.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
               

 

 
*Corresponding author: Alexander S, Emeritus-Ankara University, E-mail: Alexander2@gmail.com, Turkey 

Received: October 25, 2020; Accepted: November 20, 2020; Published: November 30, 2020 

Citation: Alexander (2020) Short Communication on Methods for non- linear. Mathematica Eterna. 10:116.10.35248/1314-3344.20.10.116. 

Copyright: © 2020 Alexander S. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which 
permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited 

 
Mathematica Eterna, Vol. 10 Iss. 4  No: 116                       1 


