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Bilevel Programming Problem

Network Design Problem with selfish users

Mathematical formulation
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Bilevel Programming Problem

Network Design Problem with selfish users

min E ta(Ta,zq)r,  First Level: Minimize travel time costs and
aEA improve the network
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Second Level: Users behave according to Wardrop’s
first principle of traffic equilibrium



Reformulation of Bilevel Programming Problem

min Z ta(Ea, 2a)Ts
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GGAIC L el T Variational inequality problem for
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Reformulation of Bilevel Programming Problem

Bureau of Public Roads (BPR) function

min E 1‘ ra Zaia
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X k 1. T [Vvariational inequality problem for
Nz® =d* Vk e traffic equilibrium
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——> | Solution: MIP approximate reformulation




Robust Network Design Problem with Traffic Equilibrium

We assume that demand belongs to given uncertainty set

min -y
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