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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 �lled with an inviscid
incompressible liquid having a free surface. Denote by Γ1 the free water
boundary, by Γ2 the wetted channel boundary and by Ω the water-�lled
domain bounded by those boundaries ∂Ω = Γ1 ∪ Γ2. We seek the function
u : Γ1 × [0, T ) → R, which satis�es the evolution operator equation and the
initial conditions

∂2u

∂t2
+Au = f on Γ1 × (0, T ], (1)

u
∣∣
t=0

= w1,
∂u

∂t

∣∣∣
t=0

= w2 on Γ1, (2)

where w1, w2 and f are given su�ciently smooth functions on Γ1, f describes
the force �eld which acts on the moving �uid. The operator A is de�ned as
Aψ = ∂v

∂ν on Γ1 × (0, T ], where v is the solution of the corresponding mixed
Dirichlet�Neumann boundary value problem

∆v = 0 in Ω, (3)

v = ψ on Γ1 and
∂v

∂ν
= 0 on Γ2. (4)

Here ν denotes the outward unit normal vector to the boundaries Γ1 and
Γ2 and we use the notation x = (x1, 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 coe�ci-
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-
�cs 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 coe�cients to be determined by the collocati-
on method on boundaries Γ1, Γ2. Next we describe the rules for selecting
the collocation and source points using boundary parametrizations. Having
chosen the required points we can �nd the unknown coe�cients 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 e�ciency of implemented
numerical approach.
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×ÈÑÅËÜÍÈÉ ÌÅÒÎÄ ÍÀ ÎÑÍÎÂI ÌÔÐ IÇ ×ÀÑÒÊÎÂÎÞ
ÄÈÑÊÐÅÒÈÇÀÖI�Þ ÇÀ ×ÀÑÎÌ ÌÅÒÎÄÎÌ ËÀÃÅÐÐÀ

ÄËß ÄÂÎÂÈÌIÐÍÈÕ ÕÂÈËÜÎÂÈÕ ÏÐÎÖÅÑIÂ Ó
ÊÀÍÀËÀÕ

Ó ðîáîòi ðîçãëÿäà¹òüñÿ ÷èñåëüíå ðîçâ'ÿçàííÿ çàäà÷i ïðî ëiíiéíi õâèëüîâi

ïðîöåñè â äâîâèìiðíèõ ìîäåëÿõ âîäíèõ êàíàëiâ äëÿ ïîïåðå÷íèõ i ïîçäîâæíiõ

ïåðåðiçiâ çà äîïîìîãîþ äâîåòàïíîãî ïiäõîäó. Ñïî÷àòêó, âèêîðèñòîâóþ÷è

ïåðåòâîðåííÿ Ëàãåððà, âèêîíó¹òüñÿ ÷àñòêîâà äèñêðåòèçàöiÿ çà ÷àñîì, ùî

çâîäèòü çàäà÷ó äî ïîñëiäîâíîñòi åëiïòè÷íèõ êðàéîâèõ çàäà÷. Äàëi öi çàäà-

÷i ðîçâ'ÿçóþòüñÿ ìåòîäîì ôóíäàìåíòàëüíèõ ðîçâ'ÿçêiâ iç âèêîðèñòàííÿì

êîëîêàöi¨ íà ìåæàõ îáëàñòi. Îïèñàíî âèáið òî÷îê äæåðåëà òà êîëîêàöi¨, à

òàêîæ äîñëiäæåíî ïîõèáêó àïðîêñèìàöi¨. Íàâåäåíi ÷èñåëüíi åêñïåðèìåíòè

äëÿ ðiçíèõ ãåîìåòðié êàíàëiâ, ÿêi ïiäòâåðäæóþòü åôåêòèâíiñòü çàïðîïî-

íîâàíîãî ïiäõîäó.
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