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Return problem of acoustics and its conditional correctness

Abstract. In this article the dynamic return task for acoustics equation is considered. For research of property of the
operator derivative Frechet and the operator interfaced to it we will reduce differential statement of the return
problem of acoustics to an operator look. At the beginning we consider the return problem of acoustics in case of the
concentrated source, then we reduce an initial task to system of the nonlinear integrated equations of Voltaire of the
second sort. In the return a task we will enter a new variable and we receive the return task in which according to
additional information it is necessary to find the solution and acoustic rigidity of the environment. The received
return task will be more preferable than initial statement for several reasons. And still, the return task can be reduced
to system of the nonlinear integrated equations of Voltairian type for which it will be possible to receive a series of
results, including theorems of a correctness and of convergence of a method of iterations of Landveber. Further the
equation forms system of the nonlinear integrated equations of Voltaire of the second sort. We will reduce the return

task for acoustics equation to an operator to a look further.

Key words: Return problem, acoustics cquation, Voltaire nonlincar integrated equations, Landveber gradient

method.

Introduction

The dynamic return task for acoustics equation
is considered. For application of a gradient method
of Landveber, it is developed computing methods
of the solution of a nonlinear return problem of
acoustics. We prove conditional stability of the
decision of system of the nonlinear equations of
Voltaire [1] and we define stability constants
(Lipschitz's constants).

Definition 1 (Class of solutions of the return
task).
We will say that o(x)eZ(I, M _,c,, py,0.),

if o(x) meets the following conditions:

ufv”(,\',l) =u(x,1)-

u”(x,0)|
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H'(00) ~

a(x)e H'(0,1),
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0<o. <o(x), xe(0,0), o,=c,p,.

Definition 1 (Class of basic data). We will say
that ge G(/,f,y), if g meets the following
conditions:

geH'(O.Z/),

Ig'I ;.;(().2/' <B, g(+0)=-7,
Objects and methods of researches: We will

assume that for g, g from a class G(LB,y)

exist 6P eX(I,M,,c,,p,.0.), satisfying

to the return task
(x,1), x>0,1>0, (1)
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Considering thay ¢ (x)= 7o (x)/ch (+0),

“)

we will designate

9@ =4, 7=l o

S(/') ’(x)
sV 4730 =2

S(j)(x) : )

/l'(j)(x,’) =[(g‘/))'(1+x)‘(g(”)l(’_x)]9 ./;(j) — _}%’ ‘/;(j)(x) e Z!g(iﬁ !(ZX)

As o) €X(l, M,

”q(/')l/m” SM, j=y, 2

where M, =M,,(/,M,

(6)
7?’

$.0.). Let Veetor — functiop 7=(q, 9,q5)", satisfies to system

q(x,7)+ Bq(x,1) = J(x,1), (x,7) e A(7).
Solution of a tagk Aq =fijs Supposed, py¢ is
claimed that there is the only steady decision for
the i

cinity which are precisely gey
that j icti i

in Cntrance dayy is

at a conclysjop of the
constant in the main ineqyq); Ssessment
ofa vector of q, but estimates vy used

2iMm?
”ql”Z @y < 2lexp {_\0

AN bl Fepfi]
Ve

1 1
202 Lo S E”oﬂlz/,(o./) = E M.

cach of jis Component 91>95,9;. In work [2] in
calculationg the norm of ev,

eryone Components s already ygeq directly 9-9,,
estimated through orm of a yecqor of q as the
assessment of

9.
€ theorem, We il assume  thyy for
0 of a vector of 9 is the sum of Se L j=12, there are solutions of ghe return
estimates jtg Component, Ang in this article as jt jg task q"’s[z(/), j=12
7"x,1)+ Byt =/xi) join, (v.0)ea@) ®)
Then
O__@p (VNPT
k=a" <qpo_, I,
Here

)

- ST
7o

2 2 2 2
(8] =(15+ \52M; +\5M;I" (l +\5M" Jex IM"}]X
Vo, o,

Intemalional Journa] o Malhemau'cs and Physicg 5, Ne2, 7 (2014)




G.A. Tyulepberdinova, S.A. Adilzhanova 9

251\ M ? 251°M: IM
xexp{[31+5ﬁ+i,[J—¥—+[L+ - - +——|0[,ﬂ]exp{—j }+
7 2

ol \y* 270! vy 207
4 2 2 2 2
+[10ﬂllf+5lﬂ+ 70/,'8)cxp{ ZM/,I“ } - L ,ﬂfl" exp{ SIM," H (10)
o. v (o 73 yoor 20,

Proof. We will enter
G000 = (G, (x,03,()g:(x)) = ¢ (x,0) - ¢ (x,1),

70 =0 fEE®)= 00— O,

(7)’(-\') = (./“")'(x) -(r® )’(.\-).
Then from (8) follows

Gx,0) = Bg" (x,t)— Bg? (x,1) = f(x,1), (x,1) € A()).

We will estimate the first to a component g :
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We will estimate the second to a component
|7,(0| < ﬂqi"(é)qz(é)ldé - ﬂq: (G ENdE < \1q‘“|\<x>1|q Jo)+= nq‘|kx)|q;’
Therefore,
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and, applying Gronuoll's inequality, we will receive

p(x) < P(x) < P(O)exp{ IZk,(ﬁ)dc_f}.

0 Jj=l
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Putting estimates we will receive
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where C=C,(/+1).

Results and their discussion: Theorem 1.5. Let for g”'.g
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Conclusions

For the proof of a conditional correctness of the
considered task, it is proved the theorem where unlike
the similar theorem in [3] in the above-stated theorem
at a conclusion of the demanded constant in the main
inequality not the assessment of a vector of q. but each
estimates of its component was used ¢,,¢,.¢,. In work
[3] in calculations the norm of everyone components
was estimated through norm of a vector of q as the

assessment of norm of a vector of q is the sum of

estimates its component. And in this work as it is told,
above, estimates of everyone components were alrcady
used directly.
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