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maximize Zf(s—»w) - Zf(u—»s)
w u
subject to Z flv-w)— Z flu-»v)=0 for every vertex v #s, t
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f(u-v) <c(u-v) foreveryedge u—v
flu-»v)=0 for every edge u—v
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maximize Z dist(v)

subject to dist(s) =0
dist(v) —dist(u) < L(u—v) for every edge u—»v <— uU-v is wl te<e
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minimize Z L(u—v) -(/
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u w

x(u—v) =0 for every edge u—v
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maximize Z f(s—»w)— Z f (u—s)

subject to Zf(v—»w) — Zf(u—»v) =0 for every vertex v # s, t
w u

f(w-v) <c(u—-v) foreveryedge u—v
flu-»v)=>0 for every edge u—v

minimize Z c(u-v)- x(u-v)

u—v
subject to x(u—-v)+S(v)—S(u) >0 for every edge u—v
x(u—v) >0 for every edge u—v

S(s)=1

S(t)=0
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The Fundamental Theorem of Linear Programming. A canonical linear program I1

has an optimal solution x* if and only if the dual linear program 11 has an optimal
solution y* such that c - x* = y*Ax™* = y* - b.

Primal Dual Primal Dual
maxc - x miny -b minc - x maxy-b
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maximize dist(t)
subject to dist(s) =0 <
dist(v) — dist(u) <{l(u—v) for every edge u—v
Variables:  distlv) for eve~y vertex ve/
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minimize Z L(u—v) - x(u-v)
u—v

subject to Z x(u-t)— Z x(t-w)=1
u w

Z x(u—-v)— Z x(vow) =0 for every vertex v # s, t
u w

x(u—»v) >0 for every edge u—v



