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This paper considers the numerical solution of linear wave processes in
two-dimensional models of water channels for both transverse and longitudi-
nal sections. Let D be a section of a water channel filled with an inviscid
incompressible liquid having a free surface. Denote by T'y the free water
boundary, by I's the wetted channel boundary and by € the water-filled
domain bounded by those boundaries 9 = I'y U I's. We seek the function
u: Ty x [0,T) — R, which satisfies the evolution operator equation and the
initial conditions
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where w1, ws and f are given sufficiently smooth functions on I'y, f describes
the force field which acts on the moving fluid. The operator A is defined as
Ay = g—,’j on I'; x (0,T], where v is the solution of the corresponding mixed
Dirichlet—Neumann boundary value problem
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Here v denotes the outward unit normal vector to the boundaries I'; and
T's and we use the notation z = (21, x2). The well-posedness of the hyperbolic
evolution problem is discussed in [4].

In this study, we consider a widely used two-step approach. Firstly, the
Laguerre transform [2] is used for time semi-discretization, reducing the problem
to a sequence of elliptic boundary value problems with the recurrent operator
equations. The solution is represented as a Laguerre series [1], where coeffici-
ents satisfy recurrent operator equations.
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At the next step these problems are solved numerically using the method
of fundamental solutions (MFS) while also taking into account the speci-
fics of longitudinal and cross-sections of the channel. The solutions of the
boundary value problems (3)-(4) are approximated by a linear combination
of fundamental solutions with coefficients to be determined by the collocati-
on method on boundaries T'y, I's. Next we describe the rules for selecting
the collocation and source points using boundary parametrizations. Having
chosen the required points we can find the unknown coefficients and obtain
the sequence of linear equations. We also describe the approximation error of
applied MFS scheme.

Finally, we present the results of numerical examples for each type of
channel section and conclusions that demonstrate the efficiency of implemented
numerical approach.
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YNCEJIbLHUN METO/JI HA OCHOBI M®P I3 YACTKOBOIO
JANCKPETU3AIICEIO 3A YACOM METOA0M JIATEPPA
AJId ABOBMMIPHIX XBUJIbOBUX IIPOIECIB ¥
KAHAJIAX

V pobomi poseasdaemvbca wuceavHe PO36°A3aHHA 3600%E NPO AIHITUHE TEUALOSGT
npoyecu 6 0606UMIPHUL MOOJEAAT 600HUL KAHAALE OAL NOTEPEYHULT | TLO3008HCHIL
nepepisie 3a 0onomoz0to deoemannozo nidxrody. Cnowamry, 6UKOPUCTMOBYIOMU
nepemeopenna Jlazeppa, 8UKOHYEMBCA HGCMKOBA JUCKPEMUIAULA 36 YACOM, ULO
3800umb 3a0any 00 NOCAI0BHOCTNE EMNMUNHUTL KPaTosur 3aday. Jlaai yi 3ada-
47 PO36°AZYIOMBCA MEMOIOM HYHIAMERMAALHUL PO36 A3KIE6 13 BUKOPUCTIAHHAM
KoAoKAUiE Ha Mmexncar obaacmi. Onucarno eubip Mowox 0scepens ma KOAOKAULE, G
makosc docaidnceno noxubry anporcumayii. Haeedeni wuceavHi excnepumenmuy
0As PIBHUT 2€0MEMPIT KAHAALE, AK] NIOMEEPINCYIOMb ePEKTNUSHICTNG 3ANPONO-
HOBAHO020 NIOTOY.
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