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Background: k-Supplier
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FESO: Infinite integrality gap!

Figure 1: One of the k identical gadgets in the gap example, showing LP values in red (v values) and blue
(eov values). The “edges”™ represent distance 1, and all other distances are determined by making friangle
inequalities tighf. The foult-ftolerances are £, — €, — --- = £, k, and £, — 1.

T
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cov,'s vs £,'s

FES: 0; > 4,

ESO: cov; > cov,

FkSO: need cov; > cov, and ¢; > /4,

Orders can be opposite!

Orders likely to be opposite

Gap example for weaker LP had opposite orders

20/26



Good partition

A partition P is (p, cov)-good if:

21/26



Good partition

A partition P is (p, cov)-good if:
@ child(j)'s refine P

21/26



Good partition

O\ [ ]
o O s
. ® --O
° 9
o o
g O

A partition P is (p, cov)-good if:
@ child(j)'s refine P

cov; > cov, and ¢; > ¢,

21/26



Good partition

O\ [ ]
o O s
. ® --O
° 9
o o
g O

A partition P is (p, cov)-good if:
@ child(j)'s refine P

cov; > cov, and ¢; > ¢,

® Every 7,7 € R in different /7, I”" are well-separated

21/26



Good partition

N
--O
[ 0

©
O/
[

7N

J O

A partition P is (p, cov)-good if:
@ child(j)'s refine P

cov; > cov, and ¢; > ¢,
® Every 7,7 € R in different /7, I”" are well-separated

© Every /” € P has radius pr around jp := argmax,c £,
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Constructing P: Coarsening

e Claim. Shortest-paths in G have < t vertices
® Diameter of connected components: 2(t — 1)r

® /7 € P: connected component U children

I\’U

J
J O
® jp:=argmax,c, {,
° d(U,jp) < d(’l),j) + d(]7]P) < (4t - 2)T
———r ~— ~——
2tr - vechild(y)  2(t—1)r by diam =p
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Which facilities to open?

® QOpening kp facilities near jp gives at least
Y jernpit;<kp IChild(5)| inliers

® Determine kp's by DP

® If optpp > m, good!

® FElse: violated LP constraint.
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Takeaways

Tension between cov,'s and ¢,'s

(p, cov)-good partition yields (p + 1)-approximation

p = 4t — 2 possible

® Limitation of good partition: p = o(t) not possible.
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