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APPENDIX: PROOF OFTHEOREM 1.

Theorem 1: Let θ(Φ, D) = maxdk∈D θ(Φ, dk). Further let
Φopt

D be the optimal solution tominΦ θ(Φ, D) andθopt(D) be
the optimal value. Then for∀d

′ ∈ D, θ(Φopt
D , d′) ≤ θopt(D).

Proof: Without loss of generality, assumeζ = 1. When
the routingΦD is applied to a network under demandd, say
the congestion isθD(d). We have

θD(d) = max
c,e
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f∈F

dfφc
f (a)

We will prove Theorem I by contradiction. Assume there
exists a pointdm in the interior ofD which has congestion
underΦD greater than any of the vertices ofD.

First, becausedm is interior toD, we can write

dm =
∑

i

tjd
i for someti with

∑

i

ti = 1

By the assumption

∀iθD(dm) > θD(di)

for somec ande, we have
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f φc
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and for thisc ande
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Thus, we can write,
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Letting bf =
∑

a∈I(e) φc
f (a), we have
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Now summing both sides overi, we have
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Which is a contradiction.


