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needed to reach
each individual lot

306 lots \

- farmers

The relative decrease
of driving costs is 42.7%.
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Model with known cluster centers
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Formulation

Let
oG = (V,E,w,,w_)beacompleteundirected weighted graph with
oV={v,..,v_}
ow.:E » R’satisfies the triangle inequality
oK,,...,k, 0 (R")*withdO N
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ow, :V - (R+)dwithz K, = w,(V)
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The goalis
°tocomputeapartitionC = (C,,,...,C, ,...,Cy,...,C,,, )Of V With
oc, U C;forill {1,...,k}, jU {1,...,u;}
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o(1-€;) ok, < z w,(C;)< (14 € )ok, (i0{1,....k})
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such that j

val(C) - zk zﬂ
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w,({c;,u})is minimalamong all suchpartitions

Method

LP- Rounding _
relaxation » Optimum » fractional » Feasible
with¢; = 0 variables solution

O mk variables at most k fractional on all tested
O 2k+m constrains assigned points instances
£ =13% “n

For 7 farmers and 651 lots according bonity and size
—decreasing till 10,7% cultivation
—and 50,42% driving costs
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| Model with unknown cluster centers_

Formulation
Let

ok, dU N |
oset X = {x,,...,x_}of mpoints of R’

onon - negative integral k-vector (k ...,k )’

ow,: X (R+)dwithz ;K, = w,(X)

ot ... 0(R")

o 2 denote the set of feasible clusterings of X whereby

Feasible clustering C of X consists of
o k pairwise disjoint subsets C,,...,C, of X suchthat

O(,:}-‘;”i-)oKiS Wv(Ci)S (1+ 8i+)OKi’1S i<k

For any given cluster C,
oc, beits center of gravity,c, = 1/k ,Z ';ilwv(x,j)x,.j,where
°X,,.--,X; arethepoints containedinC,.

The goalis
o to computeaclustering C' 0 5 of X such that
oC" ismaximalamong allC0 5 according to

| kK k
L oval(C)= N [l ¢l
A i=1 j=i+1
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Method
Approximation of

Qlp- QP- The polytope P the objective functionby Feasible

model model described by i solution

thepolytope K= M{y: f'y< 1},

the constraints i

O© km+dk(k-1)/2 variables
O dk(k-1)/2 of them in
objective function

choose the argument of
T
max,c;.,MaX,qp f: y
and compute acorresponding
integral solution

dimension
km+dk(k-1)/2

O LP-relaxation with ¢ = 0
O objective is a norm of

dk(k-1)/2 variables
O linear constraints

Forw,(x;)= 1, 1< j< m, PTAS thatsrunning timeis of order ¢ ~ %"

For 13 farmers and 861 lots according bonity and size
—decreasing till 57,9% driving costs
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