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Conclusion of discrete analog for the inverse problem of acoustics 
 
 

Abstract: In this article approach at the numerical solution of the return problem of acoustics is 
considered by method of iterations of Landveber. The offered [1, 2] second approach, consists in the 
following: it is necessary for search of unknown coefficient from statement of a direct problem to pass to 
a problem which we will realize on the computer. For this purpose we write out functionality nonviscous, 
we will receive statement of the interfaced problem. Further by means of solutions of the direct interfaced 
problem we will receive a functionality gradient nonviscous after that it is possible to solve a 
minimization problem. This approach at the numerical solution of the return problem is more preferable 
as, first, equality optional has to be carried out
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 , secondly, expression ),( vB  cannot be a 

functionality gradient nonviscous of Ф[р]. On the other hand at realization of this approach bulky 
calculations that pays off the best convergence are received. Thus, this approach has "pluses" and 
"minuses".  
Key words: the inverse problem, a problem of acoustics, Dalamber's formula, Landveber's iteration, 
discrete analog, a gradient, the interfaced problem. 

 
 
Introduction  
 
In the article the one-dimensional return 

problem of acoustics in finite-difference statement 
by definition of acoustic rigidity is considered. The 
comparative analysis of discrete analogue of a 
method of iterations of Landveber is carried out.  

We will consider the return problem of acoustics 
in a finite and differential look [3]. Assuming that 
all considered functions rather smooth, it is possible 
to write down the return problem [4] acoustics in a 
finite and differential form 
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Objects and methods of researches  
 
Using a known technique [5], we will receive 

discrete analog of a formula of Dalamber. Shifting 
indexes we will receive a chain of equalities 
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chain of equalities 
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Dalamber's formula in a discrete form  
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or, having made replacement of s = i - m, we will 
receive 
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The problem registers in a discrete operator 

form: 
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The problem is solved by method of iterations of Landveber [6]: 
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Results and their discussion 
 
The formula of the discrete interfaced operator is received  
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Conclusions  
 
All calculations of receiving discrete analog of a 

gradient and its strictly corresponding differential 
interfaced problem was carried out at the discrete 
level in net space. 

From this scheme of calculations of receiving 
approximation of the interfaced problem, there is no 

guarantee that *~  coincides with  
*~ , in case of 

their discrepancy also the discrete analog of a 
gradient as a result will change, hAB  . 

From the point of view of the theory of 
differential schemes, using any choice of finite 
approximation [7] of the interfaced problems, it is 
possible to pick up exact approximation of the 
interfaced problem that gradients to them 
corresponding coincided. 
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