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Canyouguesshowto define
weightedAdjacencydegree matrices

for G undirected

Directedgraph D V E directededges
I nodes

Incidentemaffffaradyhas orientation or D D did

Adjacenegmatriatihedgeweightswijonedgets

notsymmetric A D I at whereai
Wii if VI e E

o oW Iordered

weighted indegreematrix of D

D D diag din ri dinun withdin vit E Wis
il VI GE D

weightedindegreelaplacian D oftsymmetric L D DD A1D

Example

tHi 1 a 1 o

mangy gg unit



Agreement protocol
consensus

let us assign a scaler state x to each
node i in G undirected

EE Xio
GN setofnodes adjacent

t i

IF g
X X XnTER concatenation afStates

s localinformation

Goal design an updaterule for each x s 2
exchange

all x converge to an agreement

it only uses information locally

firs order agreementprotocol

suppose each
male implements thefollowing firstorderdynamics
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So this can be compactly
represented as
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Circuit interpretation

replace the edges
with unit resistors

Connect a liner unitCapalitoromeach
nodetoground

let eachkilo denote the initial capacitorcharge at
node
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so Kirchhoff's currentvoltage law at node i implies
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butthis is thesame as ouragreementportal

Q Now what if the information
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Agreementprotocol fordirectedgraph

I ALD AID X L D X
j

indegreeLaplacianmatrix of D

q Are
these procedures actually working towards an agreement

Define the Agreement set AEIR is the subspace span I

A red ti ti ti i

Notethatboth agreement protocols are stationery on the

agreement set it why

recallthat L G 1 0 and L D I o


