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On Markovian queueing models with catastrophes

The simplest queueing models with catastrophes have been studied some years ago, see
for instance [1, 2]. Nonstationary birth-death process with catastrophes were considered
in [3, 4]. Here we study more general situation, namely we suppose catastrophe rates
depending on the queue length.

Let X = X(t), t ≥ 0 be a birth and death process (BDP) with catastrophes, and let
λn (t) = νnλ (t), µn (t) = ηnµ (t), and ξn (t) = ζnξ (t) be respectively birth, death, and
catastrophe rates. Then (under standard assumptions) the forward Kolmogorov system
of differential equations holds:{

dp0

dt
= −λ0(t)p0 + µ1(t)p1 +

∑
k≥1 ξk(t)pk(t),

dpk

dt
= λk−1(t)pk−1 − (λk(t) + µk(t) + ξ(t)) pk + µk+1(t)pk+1, k ≥ 1.

We study weak ergodicity of X(t) in uniform operator topology in the case of large
catastrophe intensity and in strong topology in the general case and obtain some explicit
bounds of the rate of convergence using the approach of [4].
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