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What is fair
Fair is subjective
Activities with a role
fourfose toharmothers
clearly in our psychology

Wemake assumptions

ples
winter roadmaintenancejoinkmorkwifhfink.Peliba
nora.aeAllocation with connected bundles

Critical distribution system on going
work with large team
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Arcrouhngfermuherroadmainhenance.TT
MaintenancePlari GivenG V E D E V

Partition E P Fn assignD Fdi to Pi

PiER i eachedgeofTi reachedfromdi in Ri
Design a routeservicing arcs of II by
a singlevehicle start end in di only

Ediused

Several requirements G nae lengthofa route

broadpriorities howmany times
a road serviced

capacity after somelength back to die

Practically All two ways roads

Pi R Z di subtrees of G

Does a route exist is hard




















































































































Tteam
cyclicorderaround

eachverbee

If 1 It
no consensus then more

cars required by admin cars

i ii q
forward backward bothcomplaints
complaint complaint

complaints

Fnndadmssblerouhenumnusugfrusbohim

Tt
Necklacesplitting reducible to boffin

milesthfural also non polynomial reflect
hard mountain conditions

Discussions with Markintaneer lecture for
REV 21 see web pageof cost
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k m vertices beads
of A differentcolors
k ai ofcolor i

ksplithing partition into k parks each

consistingof a finite number ofdisjoins
intervals each parthasexactly ai beads of
cedar i i Ay Is

Frustration ruin eats needed

Theoremlaeent There is always splitting

offrustrationecki

A

smallest cuts Npcevenfork 2 ai t

Eindalaissolution extensive research

TheoremCEulosRahsebasfoldberg2if
PPA complete even for k 2

cryptographic hardness
AMroeimakonsstueh.ee



























































































































































































































Frustration of a route and

necklace splitting
0 trollers

v
kn beadsof a different colors
aka beadsofcolor i i hi I s

m mean
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define weightsMn 1Ms
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Mmi ntwq2 hr
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let w x w Me if i th bead
has color i

pauselength e L 2k at 2arm
c YETthe lengthofeach
trip to depot must be exactly
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OpenProblemCLoellitanif
Necklace t typesofbeads larders

111

graphG UF c VC4 4 th
I s v ch i l 1 is divisible byk

V G into V Yes so that
for each color i there is the same
numberof leads ofcolor i in eachVj

minimise edgeswhich are
notasubset of some Vi

Or
Non trivial even fortrees
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X finite set of items Agents 1 k

un 2 3 Q utility fictionof agents
monotone submerdular TTtechnology

Allocation partitionof to bundlesofagents

Mili's bundled wiCj'sbundle

wi Li'sbundle 7mi X

For each i j there is good dish in j'sbundle
wi Li'sbundle s wi j nbundle social
FairDivisenofagraft
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OpenprobleniT

For the case of three or more agents
and non Hamiltonian graphs
characterise the class of graphs
guaranteeing E Fi i in

Compare topological methods

of Beiler et al with the
necklace splitting.methods
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Motivatedby chaotic distributionof critical
medical supplies world wide

zTtMMGrant from M V interior ministry law

Another fairness set up
X amount ofgood divisible or

7gal i demands di
function algorithm

ft fn k l IR f i howmuchof i gets
Hence fztc.TT

I XI E Ix l fCil e f
for all pairs in

if they divide Xlii f i f j

bythe same algorithm
the output is fi i f j

losses distributed
in the same way as gains
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i Pouring liquidof 100

TfL sometimes
T
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