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Introduction

The goal of our research is to propose distributed algorithms for solving linear equations by multi-agent networks. In the network, each
agent only knows part of these linear equations and is able to communicate with its nearby neighbors. The key idea behind the
algorithms is a so-called "agreement principle”, in which each agent limits the update of its state to satisfy its own equation meanwhile
trying to reach a consensus with its nearby neighbors' states.

The Problem
To solve a linear equation Ax = b by a network of m agents,

each agent i knows a sub-equation A;x = b;
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Motivation
= Requirement for data security: Each agent knows part of
equation and the sub-equation is not allowed to be shared
through the network.

= Requirement on calculation Efficiency when the size of
equation are extremely large.
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= Requirement for real time data processing when the data

A b
acquisition units are physically distant from each other. '
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Each agent controls a state vector x;(t) € R", which could
be looked as an estimate of agent i to the solution of Ax =
The Algorithms b. At time t, each agent only shares its state x;(t) to its
current neighbors denoted by set IV (t).

» \When the equation has at least one solution, to get it:

o lﬂglilp)é;(tg- as an arbitrary solution of A;x = b; , then follow Application Examples
| / | » The mode estimation of voltage oscillation In power
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« The phase sensors to monitor the power network is
privately owned by different companies.

« The companies don't want to share their information
with their competitors.

Where P; is the orthogonal projection matrix to the kernel of
Ai’ that is Pi =] — Ail(AiAil)_lAi.

» Furthermore, when equation has multiple solutions, to
get a solution with minimum [,norm.
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By a special initialization: ® \Voltage Phase Sensors
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Data collection and calculation
agent of each company

where Information flow within compa-

® nies that includes A;, b;
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» When the equation does not have solution, to get its

least square solution, by any initial point and the update: o , _
» Large scaled distributed terrain-matching by UAVs
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Where z;(t) € R" is an extra state hold by each agent and
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