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Elliptic boundary value problem 

An elliptic boundary value problem is a special kind of boundary value problem which can 

be thought of as the stable state of an evolution problem. For example, the Dirichlet problem 

for the Laplacian gives the eventual distribution of heat in a room several hours after the 

heating is turned on.  

Differential equations describe a large class of natural phenomena, from the heat equation 

describing the evolution of heat in (for instance) a metal plate, to the Navier-Stokes equation 

describing the movement of fluids, including Einstein's equations describing the physical 

universe in a relativistic way. Although all these equations are boundary value problems, they 

are further subdivided into categories. This is necessary because each category must be 

analysed using different techniques. The present article deals with the category of boundary 

value problems known as linear elliptic problems.  

Boundary value problems and partial differential equations specify relations between two or 

more quantities. For instance, in the heat equation, the rate of change of temperature at a 

point is related to the difference of temperature between that point and the nearby points so 

that, over time, the heat flows from hotter points to cooler points. Boundary value problems 

can involve space, time and other quantities such as temperature, velocity, pressure, magnetic 

field, etc...  

Some problems do not involve time. For instance, if one hangs a clothesline between the 

house and a tree, then in the absence of wind, the clothesline will not move and will adopt a 

gentle hanging curved shape known as the catenary. This curved shape can be computed as 

the solution of a differential equation relating position, tension, angle and gravity, but since 

the shape does not change over time, there is no time variable.  

Elliptic boundary value problems are a class of problems which do not involve the time 

variable, and instead only depend on space variables.  

The main example 

 



 

 

Nomenclature 

 

 

General linear elliptic boundary value problems of the second degree 

 



 

 

 

 

 

 



 


