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F1sSCHERMEYERAPSP(V, E, w):

for all vertices u
for all vertices v

dist[u,v,0] « w(u—v)

for (€ =2

for all\eerticesu ——
for all vertices v~ \
dist[u,v,i] « oo + -
for all vertices x ~~
if dist[u, v,i] > dist[u,x,i— 1]+ dist[x,v,i — 1]
dist{u,v,i] « dist{u,x,i — 1]+ dist[x,v,i — 1
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5} (u,v,r) is the shortest path (if any) from u to v that passes
through only vertices numbered at most r.
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dist(u,v,r) = , dist(u,v,r —1) ,
min{ — otherwise
dist(u,r,r — 1) + dist(r,v,r — 1)
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Figure 9.3. Recursive structure of the restricted gHortest path 7t(u, v, r).
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C@A,Z\ FLOoYDWARSHALL(V, E, w): L/L \I

for all vertices u 2; -
for all vertices v i
dist[u, v] « w(u—v) D(Vij
for all vertices r_ D‘é\\ o
or all vertices u %g%
%\\ ) for all vertices v
if dist{u,v] > dist[u, r ]+ dist[r, v]
Wt \(r:\[ dist[u,v] « dist{u, r] + dist[r, v
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Fig. 7 — Traffic pattern: entire
network ovoilable

Legend:
=+ = |nterncticnal boundory

@ Raoilway operating division

4&%}— Copacity: 12 each waoy per day.

Reguired flow of © per doy toword
destinations (in direction of arrow)
with eguivalent number of returning
trains in opposite direction

A} ceopacities in '/',:,uo'g‘, of tons/ 2GCh way per day

Origins: Divisions 2, 3W, 3E, 25, I3N, i3S,
12, 52 (USSR), and Roumanic

Pestinctions: Divisions 3, 6,9 (Polond);
B (Czechoslovavakia ), and 2, 3 (Austria}

Alternctive destinctions: Germany or East 5
Germany

Note [1X at Division 9, Poland

e

Figure 10.1. Harris and Ross's anp&of the Warsaw Pact rail network. (See Image Credits at the end of
the book.)
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An (s, t)-flow with value 10. Each edge is labeled with its flow/capacity.
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An (s, t)-cut with capaci @ ach edge is labeled with its capacity.
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Rcguired flow of © per doy toword
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with equivalent number of returning
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All copaclties in l:a%‘g': of tons/ eGCh way per day

Origins: Divisions 2, 3w, 3E, 25, I3N, 138,
12, 52 (USSR), ond Roumanic

Pestinctions: Divisions 3, 6,9 (Polond);
B (Czechoslovavakia ); and 2, 3 (Austria}

Alternctive destinotions: Germany or East " =
Germany

Note [1X at Division 9, Poland
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Figure 10.1. Harris and Ross’s map of the Warsaw Ract rail network. (See Image Credits at the end of

the book.)
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Proof: Choose your favorite flow f and your favorite cut (S, T), and then follow
the bouncing 1nequa11tles ! !
o< k - i &, of ‘b
If| [by definition]

= [conservation constraint]
ve
= Z Zf(v—w) — ZZf(u—w) [math, definition of J]

VES W
/—\
= Z Zf(v—w) - Z Zf(u—w) [removing edges from S to S]
veSwgs — veSugS = L=, o -

= Z Z f(v-w) — Z Zf(u—w) [definition of cut]
veES WET"/—\L@&&GT\ U —

< Z Z f(v-w) [because f(u—v) > 0]
veS weT

< Z Z c(v-w) [because f(v—w) < c(v-w)]
veS weT

=S, T|| [by definition]
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