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During the past �ve decades numerous researchers investigated a class of functional equations
(FEs), with many important applications (e.g., in communication and networks). The general
form of equations from that class is

C1(x, y)P (x, y) = C2(x, y)P (x, 0) + C3(x, y)P (0, y) + C4(x, y)P (0, 0), (1)

where Ci(x, y), i = 1, 2, 3, 4, are given functions in two complex variables x, y. The main unknown
function P (x, y) is a probability generating function (PGF) and therefore it is de�ned and analytic
in the unit disc of the complex plane.

Particular examples of functional equations of form (1) arise, e.g., in some models of a 2×2 switch
[1], an asymmetric switch [2], a queueing system which has applications in the inventory control of
database systems [6], the wireless networks [7], a gateway linking two ethernet local area networks
[9], a switch transmitting two-class tra�c over unreliable channels [10], a multimedia multiplexer
[11], and of some other systems [12].

Unfortunately, there is no universal solution method known for such FEs, so far. The most popular
technique is a reduction to a boundary value problem, which was pioneered by Malyshev [8] (cf.
[4]). An ample discussion on related issues can be found in [3, 5].

For instance, the equation in [9] has the form

(M(x, y)− xy)P (x, y) = (1− y)(M(x, 0) + r1ξ2xy)P (x, 0)

+ (1− x)(M(0, y) + r2ξ1xy)P (0, y)

− (1− x)(1− y)M(0, 0)P (0, 0) (2)

with

P (x, y) =
∞∑

m,n=0

pm,nx
myn, x, y ∈ D,

being PGF of a sequence of nonnegative real numbers pm,n (m,n = 0, 1, 2, . . .) with the normal-
ization condition

∞∑
m,n=0

pm,n = 1, (3)

and

M(x, y) = (r1 + r1s1y + ξ1xy)(r2 + r2s2x+ ξ2xy),

where 0 < rj , sj , ξj < 1 for j = 1, 2 are �xed real numbers and q = 1− q for every q.

The lecture concerns possible descriptions (involving also boundary value problem techniques) of
solutions to some of equations of type (1); in particular, solutions to (2).
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