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Abstract: In this presentation, we consider boundary value problems, differential equations with 

boundary conditions of first, second and higher order on a special space of functions called Sobolev 

spaces over a bounded and smooth domain Ω in the n-dimensional Euclidean space.   

The problem is to find a solution in a specific function space which solves the differential equation 

over the domain Ω and meets boundary conditions, conditions that the solution should satisfy along 

the boundary ∂Ω.  Here ∂ denotes boundary and hence ∂Ω denotes the boundary of the domain Ω.   

Our study finds that the solution u of such a differential equation is in fact an orthogonal or 

perpendicular sum of the part of the solution that evolves from f, the value of the derivative of the 

solution u of the given order over Ω and the part of the solution that evolves from g, the trace of 

the solution u over the closure of Ω.  

The symbols: ⊎ and ⊕ represent respectively, orthogonal, or perpendicular sums of functions and 

function subspaces of a Sobolev space with inner product.  
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