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Approximation of a method of iterations of Landveber for the net equation

Abstract: In this article approach at the numerical solution of the return problem of acoustics is
considered by method of iterations of Landveber. The considered approach consists in the following: for
restoration of unknown coefficient in the differential equation we have statement of a direct problem and
additional information on the solution of a direct problem. We write out functionality nonviscous, we
receive statement of the interfaced problem. Further by means of solutions of a straight line and the
interfaced problem we receive a functionality gradient nonviscous [1]. Then for the numerical solution of
the return problem from statement of a direct problem we pass to a problem which we will solve on the

computer in number.
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Introduction

We will consider the return problem of acoustics

[2]:

utt:uxx—2i((j:))ux, t>x>0
U, |—0=0, t>0,
u(x,x +0)=s(x), x>0,

ul—o=g(t), t>0.
where in the given function g (t) is required to find a
function f (x).

We will enter a grid x = ih, ¢t = kh, where
i=0,N, k=i2N—i, Nis grid size, h = I/N is
grid step. We will enter the following designations
for net functions:

q(i, k) = (q,[i, k], q,[i], ¢;[i]),
q,(i,k) = q,(ih,kh), q,(i)=q,(@h), q,@):=q,(h),

S, k) = (£l kL £ £,

SG k) = f,(ih, kh),

Objects and methods of researches

The considered approach consists in the
following: for restoration of unknown coefficient in
the differential equation we have statement of a
direct problem and additional information on the
solution of a direct problem. We write out
functionality nonviscous, we receive statement of
the interfaced problem. Further by means of
solutions of a straight line and the interfaced
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L@ = £,Gh), [0 = g, @h).

problem we receive a functionality gradient
nonviscous. Then for the numerical solution of the
return problem from statement of a direct problem
we pass to a problem which we will solve on the
computer in number. Further we write out
functionality nonviscous ®[p], which approximates
functionality nonviscous J[q], from statement of the

interfaced problem LZ(// =0 we pass to a problem

A ,$=0, where A , 1s the operator of the
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numerical solution of the interfaced problem, and For the description of the scheme we will use
function ¢ is function approach y; we receive a  method of mathematical induction.

ratio which approximates expression of a gradient of We will set initial approach

functionality nonviscous and further for production q°[i,k]= (qf [i,k1,¢5[i),q5 [i])

of minimization sequence any gradient method is We will assume that q"[i, k] is already known,
used [3]. then we calculate values

Aq'li K] Aq"Ti k) = ¢, k) - (q3[01(q1 [0,k +i]+ g0,k — 1)+ 243[11q/[i,k])
—Ejzlqgu (q';[j,k+z'—j]+q;’[j,k—iw]jh,
A= G311+ 10001+ 2000 5 S 2L Z L
A" = ¢ [11+ (0.5h(¢; 10143101 + g5 115111 + ;z_llq;'[j]qsmh

< (0:5h{g;1010 10,201+ 4717k 171} + Zi7140 120 71105 mmj

+2/7(0.5h(¢2101g710,2i] + ¢ 111! Ti» 1)+ i AN j]h}

N 2N-i
We calculate values of functionalities J,(g") = Hrl i Aq" —leL = Z Z(Alq"[i, k1- fli, k1)’ h?,
> i=0 k=i
N
L@ =l +4a - £ = (g ti1- L1,
2 =0

1@ =l =l - 1] =3 (g A,

and if J,(q"),J,(q"),J;(q") are rather small, we If functionalities J,(¢"),J,(q¢"),J;(q¢") are
stop process, accepting " for the approximate insufficiently small, we calculate gradients of
solution of the return problem [4]. functionalities

(i+k)/2

Jf(g")[i,k]=2[A]'q"]*r[i,k]=n[i,k1—o.5q;’m( S kil

N—(k—i)/2

+ X rl[j,k—i+j]h—2(qu[(k+i)/2]+1/y)r3[(k+i)/2]j,
J '(q")[i] =2[4,'q"] i) =]
+0.5¢5 [Z]Z{rz[1]+2rg[1](34q[ﬂ 0.5y £/ D}h,
J "(¢"i1=2[4,'q"] rli]=r[i]
-0. 5121@21](611 li,p+j—il+q/li,p—j+ilrlj, plh
—q, 11 [71-24; i1 [ /1(B4gl /1= 0.5y £5[J])
—4q,[i,2) —il(B,qlj1+ 1/ y)rs[jDh,
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where

1 i
B,qli] =5j§)41§’[j]q§[j]h,
Byqli]= z g2 L)q!Lj-2i - j1h.

Results and their discussion

We calculate the following approach

n+1
g =q' —aJ\(q"),

n+l

q, =q§ _az‘]é(qn)a

+1 '
g, =95 —a3J5(q").
where
r T -2
al,az,a3e(0, [Aq] )
Conclusions
We carry out finite and differential

approximation. We have net area Qh, one way or

another we approximate the operator L, -
differential operator. Further one way or another we
approximate the operator A, differential operator

A,, and the corresponding interfaced problem

L;l// =0- we replace with differential analog

Al//h =0. From this scheme of calculations of
receiving approximation of the interfaced problem,

T
that is there is no guarantee that A coincides with

T
A , in case of their discrepancy also the discrete
analog of a gradient as a result will change, that is

B#4,.

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