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ALGORITHM FOR SOLVING THE INVERSE PROBLEM FOR THE
HELMHOLTZ EQUATION
Shishlenin M.A., Kasenov S.E., Askerbekova Zh.A.
ICMMG SB RAS, Al-Farabi KazNU, Almaty
mshishlenin@ngs.ru, syrym.kassenov@kaznu.kz, ask-janar@mail.ru

We consider the initial-boundary value problem for the Helmholtz equation, which is ill-
posed. We reduce the solution of the operator equation Aq = f to the problem of minimizing the
functional J(q) = (Aq— f, Aq— f). We construct an algorithm for solving the inverse problem [1].

Algorithm for solving the inverse problem
1. We choose the initial approximation ¢° = (¢9,¢9);

2. Let us assume that ¢, is known, then we solve the direct problem numerically

Ugg + Uyy — (%ux + %uy) + (%>2u =0, (z,y) € Q,
U(O, y) = hl(y)v u(la y) = q?(y), ye [07 1]a
u(z,0) = ho(z), u(z,1l)=q¢5(x), z €0,1].

3. We calculatf, the value of the functional .
Jnt1) = [ [ua(0,y;5077, 5" = @) dy + [ [uy(z, 05677, g5 — folx)] da;
0 0

4. If the value of the functional is not sufficiently small, then go to next step;

5. We solve the conjugate problem

Pz p wy%
wzz+wyy+ (?w)x+ <f¢)y+ (;) 7!]*0; (1'7y) GQv
w(oyy) = Q(Uz(07?JQQ17QQ) - fl(y))77r/)(17y) = 07 Oa 1]7
711(%0):2(%(%0;%’(]2)—f2($))7¢($71)207 al

6. We calculate the gradient of the functional J'(¢") = (— ¥4 (1,y), —ty(z,1));

7. We calculate the following approximation ¢"*! = ¢ — aJ'(¢");
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