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® A flow over time f with time horizon T is given by

functions f,:[0,7) —» Ry forallarcs a € A

— f, is the flow rate into arc a
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® flow conservation holds strictly/weakly at any time 6
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If “>" holds at some time, flow is stored at node v

® Objective: send as much flow as possible within time

horizon T
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Observation [Fleischer & Tardos 1998]

Every discrete flow over time ¢ can be interpreted as a

continuous flow over time f and vice versa
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Observation. Discrete flows over time in G correspond to
static flows in time-expanded networks G (for constant 7,)
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An example flow in the time expanded network
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Pros and cons of time expanded networks

® can use algorithmic ® in practice: huge memory
toolbox for static flows requirements

® also for more involved ® in theory: only pseudo-
problems polynomial runtime,

GT has size O(1 AIT)
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Ford & Fulkerson’s algorithm

® Compute a static flow x in G + (£,5) minimizing Z Taxg — T|x|
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. min-cost circulation problem
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® Decompose x into flows xp on s-t-paths P € P Gelit  polyucmciel
(delete cycles in G with positive flow if necessary) twa x el bt Pl

® Use paths P € P to construct a temporally repeated flow f

— f sends flow at constant rate xp into paths P € P, as long as
there is enough time left to arrive at the sink before time T
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