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The study of variational inequalities and free boundary problems finds application in a wide variety of
disciplines including physics, engineering and economics as well as potential theory and geometry. In this
study, we consider an application in physics and engineering where the steady state of the fluid flow through
[low media rises to free boundary problem for linear elliptic equations. This problem has been widely considered
in literature by Baiocchi ¥cite{BC}, Brezis ¥cite{BKS}, Chipot ¥cite{MC} etc. At first, we deal with quantities
defined on a domain. If the domain is perturbed, the quantities are perturbed. Such variation with respect
to domain perturbation is called Hadamard variation. In this research, we present Hadamard variation as an
iterative scheme fotr computing solutions of a free boundary problem. We also combine this scheme with the
other iterative scheme, traction method. The iteration converges smoothly, beginning from a suitably defined
initial guess. We then study the lladamard variational formula theoretically. Particularly, we obtain Hadamard
second variational formula which is an extonsion of Garabedian-Schiffer’s formula, developing a simple

methodology which provides a clearer understanding of Hadamard variational formula
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