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Investigation of the dependence of the eigenvalues on the domain is interesting from theoretical and practical point of view. In spite of actuality these investigation meet some difficulties related firstly with the definition of the variation of the domain.

In [1,2] some properties of the eigenvalues are investigated using the different definitions of the variation of the domain.

In present work obtained formula for the first variation relatively domain and  some properties are  proved for the eigenvalues of Laplace operator.

Consider the following eigenvalue problem 
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Here 
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- its boundary. It is clear that first eigenvalue of the problem (1), (2) may be calculated by the formula,
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where 
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inf in (3) taken over all functions 
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It is known [3] that under given conditions the first eigenfunction of the problem (1), (2)   
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As  we see, formula (3) defines 
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  We’ll calculate the first variation of the  functional 
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Definition. The functional  
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Theorem1.  The functional 
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Prof:  Denote  
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Using by the method of the  work [2] may be shown that
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Now let 
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Putting here above obtained formulas for 
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In last expression the second integral is equal to zero, as u is a solution of the problem (1), (2).Thus, from last equality under boundary condition 
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Theorem is proved.
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Remark 2. If domain 
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Corrollary1. Let 
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. Then for the egenvalues of the problem (1), (2) in the domain 
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If 
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Formula (9) shows that the boundary value of the function 
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Corollary 2. Let 
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The first eigenvalue for the normalized eigenfunction we obtain following formula 
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