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1 Introduction

In the design of input-queue switches, scheduling algorithms play an impor-
tant role. It has been shown that the Maximum Weight Matching Algorithm
(MWM) gives 100% throughput, but it’s difficult to implement. (It has run-
ning time complexity O(N3 log N). Another scheduling algorithm is the
Maximum Size Matching (MSM) Algorithm which maximizes the instan-
taneous throughput with less running time complexity, O(N2.5). MSM is
known to be unstable under non-uniform traffic pattern[3]. Although there
have been results on the stability of some specific MSM for scheduling traffic
[8], the question of how it performs under uniform traffic remains open. Sim-
ulations suggest the stability of MSM algorithms under uniform traffic but
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there have been no analytical results proving the same. Our goal is to find
a rigorous analytical argument showing this or finding a counterexample.

2 Background and Motivation

In the theory of dynamical systems the method of Lyapunov functions is a
way to show the stability of solutions of differential equations. This method
has been developed and applied to Markov Chains for showing the stability
(Foster’s criterion), as it has been done for MWM [3] or LPF [8]

In an N × N switch if the number of packets waiting at input i for
output j at time n, is denoted by qij(n), It is not hard to show that Foster’s
criterion satisfies for the quardratic Lyapunov function L1(n) =

∑
i,j qij(n)2

when the random policy is applied (i.e. At any time-slot one of the possible
N ! matchings is chosen at random for scheduling). This function also can
be used to show the stability of MWM [3]. But it fails for MSM and one
main reason is that weight of queues are not considered in MSM but the
function depends highly on the weight of queues.

Mekkitikul and McKeown’s work in showing the stability of LPF [8] sug-
gests that more general quadratic Lyapunov functions might help to over-
come these difficulties.

3 Problem Statement

Our goal is to find a suitable quadratic Lyapunov function to show the
stability of the switch under uniform traffic when MSM is applied. (i.e. at
every time slot the matching with the maximum size is chosen for scheduling)

4 Current Results

So far we have came up with a quadratic Lyapunov function L(n) whose drift
is negative (i.e. when queue sizes of large enough: E (L(n + 1)− L(n)|Q(n)) < −ε).
We also showed when N = 2, 3: L(n) = cL1(n) + K(n) where c > 0 is a
constant and K(n) ≥ 0, and for N = 4 we can show L(n) ≥ 0. These give us
stability for N = 2, 3, 4 which is a generalization of the result by Malhorta
and Lee who verified the case N = 2 using a fluid model argument [10].
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5 Remaining Work

We know our function L(n) is not positive for N > 5 but it depends on
some constants which, changing them can make the function positive but
could make the drift no longer negative. So we need to modify the function
in order to show the stability for all N .

In the case N = 2 there is a result by Keslassy, McKeown and Zhang
[9] which gives a condition for stability when arrival is general non-uniform
using MSM, we may be able to drive similar result by studying L(n).

6 Final Results
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