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Conclusion

1. An analytic proof of the Hodge decomposition on bounded domains in Euclidean space is given 

2. It is reduced to an elliptic equation in orthogonal space to harmonic forms 

3. This equation is solved by L^2 theory; Poincare inequality, H^1-regularity of d-delta system, and 
elliptic estimate  

4. Then the L^r theory follows from a priori estimate 

5. It is a natural extension of the recent result on three-dimensional vector fields 

6. Applications; Helmholtz decomposition, a priori estimate of d-delta system, W^{1,r}-regularity of 
the Poisson equation, and compensated compactness lemma; are presented

7. A numerical scheme for Helmholtz decomposition is proposed based on this study 
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