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In Section 4.2, Definition 15 and the proof for Lemma 1 showdddfined as follows.

Definition 15 A global cost function satisfie&1 if:

1. Wy is flow-based, with the corresponding netwark= (V, E, w, ¢, d) with a fixed source
s € V and a fixed destinatiohe V;

2. there exists a surjective functidd mapping each maximum flojvin G to each tuplel €
L(S) such thatmin{cost(f) | M(f) = ¢} = Wg(¥), and;

3. there exists an injection mapping from an assignment— v} to a subset of edges C F
such that for all maximum floyi and the corresponding tuplé:, > .. fo = 1 whenever
Cylz;] = v, and}” .5 fe = 0 whenever[z;] # v

Lemma 1 GivenWy satisfyingFB. SupposéVy is obtained fronPr oj ect ( Ws, W;, v, o) or
Ext end( Wg, W;, v, o) . ThenWy also satisfiesFB.

Proof: We only prove the part for projection, since the proof foremsion is similar.

AssumeG = (V,E,w,c,d) is the corresponding flow network a¥s. We defineE to be
a set of edges corresponding {@; — v}. After Proj ect (Wg, W;, v, «), G can be modi-
fied to G’ = (V,E,w',¢c,d), wherew, = w, — a if e € E, andw, = w, otherwise. We
first show thativ’¢ satisfies conditions 1 and 2 with the corresponding netw@tk Every maxi-
mum flow f in G can be applied t¢’. We denote the flow cost of in G and G’ by costa(f)
and costc (f) respectively. We considéi’s(¢) and coster(g) for every tuple? € L£(S), where
ge{f| M(f)=1t} If Lz;] = v, Wg(0) = Wg(¢) — a andcoster (g) = costg(g) — o, since
w, = we —a Whenevek € E. Otherwise W (¢) = Wg(¢) andcoster (g) = costa(g). Therefore,
W (0) = min{coste/ (f)|M(f) = £} holds for every tuple € L(S), i.e.

min{Ws()|t € L(S)} = min{min{coste:(f) | M(f) = ¢} | ¢ € L(S)}
= min{coste (f) | fis @ maximum flow inG"}

This proves condition 1. With similar arguments, conditibis also satisfied.
Moreover, since the topology 6 = (V, E, ', ¢, d) is the same as that ¢f = (V, F, w, ¢, d),
W also satisfies condition 3. n

According to van Hoevet al. (2006), all global cost functions listed in Section 5.1 Sfgtthe
refined conditions as well and thus remain flow-based priojecafe.
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