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Introduction and Selected Applications 
Presentation of several problems and their formulation as maximum flow or minimum-cost 
circulation problems. Proof of Dijkstras algorithm.

Lagrangian Duality
Definition of Lagrange multipliers. Weak Lagrangian duality. Duality theorem for linear programs, 
examples.

Max Flow/Min Cut
Maximum flow in a network: max flow/min cut theory, Ford-Fulkerson algorithm.

Minimum Cost Circulation Problem
Sufficient conditions for optimality of a circulation (Complementary Slackness). Relation to  
maximum flow problem. Lagrange multipliers.

Residual Networks
Successive shortest paths algorithm or primal-dual algorithm or out-of-kilter algorithm.

Proximal Point Algorithm
Subgradients, subgradient optimality condition, proximal mapping, inverting the set-valued 
mapping to obtain a fixed point iteration.  
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