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This is an advanced course on model building and the optimization of network flow problems.  Its goals are: 

* That the student will know which are the principal problems of network flows (shortiest path, maximum flow, minimum 
cost, etc.) and its relevance to the environment of decision-making models.  
* That the student knows how to formulate and solve ¿through computation¿decision-making problems such as network 
flows of different types.  
* That the student knows which are the principal algorithms that permit the solution of network flow problems, their 
theoretical properties and implementation characteristics.  
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Teaching unit:

Academic year:
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MASTER IN STATISTICS AND OPERATIONS RESEARCH (Syllabus 2006). (Teaching unit Optative) 
DOCTORATE IN STATISTICS AND OPERATIONAL RESEARCH (Syllabus 2007). (Teaching unit 
Optative) 

5 Teaching languages:  Catalan

Coordinating unit: 200 - FME - Faculty of Mathematics and Statistics

Degree:

Teaching staff

 Introduction

Learning objectives of the subject

The teaching method will combine traditional expository sessions regarding theory and laboratory sessions/extra support 
problems/extra sessions on theory.  The teaching method will require specified learning materials for following the subject
and for completion of the work sessions.

Teaching methodology

Network Flow Problems and Their Applications. Basic Concepts of Graph Theory. Basic Design Concepts and 
Algorithm Analysis.

Description:

Prior skills

Operations Research. Continuous optimization. Large-scale optimisation. Modelling in mathematical programnig
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 Shortest Path Problems.

 Maximum Flow Problems.

 Minimum Cost Flow Problems.

 Minimum Spanning Trees.

 Multi-Item Problems.

 Nonlinear Flow Problems.

Definition and the Model-Building Hypothesis. Applications.  Aplicaciones. Implementations of Dijkstra¿s Generic 
Label-Setting Algorithm: Inverse, Dial, Heap, etc. Label-Correcting Algorithms: Implementation, Pseudo-
Polynomials and Polynomials.  All Pairs Shortest Path Problems: Dantzig¿s and Floyd-Warshall¿s Algorithms.

Definition and the Model-Building Hypothesis. Applications. Augmenting Path Algorithms: Ford-Fulkerson. Max-
Flow Min-Cut Theorem. Preflow-Push Polynomial Algorithms: FIFOand Scaling Algorithms.

Definition and the Model-Building Hypothesis. Applications. Basic Algorithms: Cycle Canceling, Successive 
Shortest Paths, Out-Of-Kilter. Polynomial Algorithms: Capacity Scale Algorithm. Simplex Algorithm for Minimum 
Cost Flow. The Frank-Wolfe Algorithm.

Application Examples. Kruskal Algorithm. Prim Algorithm. Sollin Algorithm.

Definition and the Model-Building Hypothesis. Applications. Optimal Conditions. Lagrangian Relaxation. 
Application of the Dantzig Decomposition. Primal Partitioning.

Definition and the Model-Building Hypothesis. Nonlinear Flow with Convex Costs. Nonlinear Flow, Whatever the 
Cost: Murtagh-Saunders's Specialized Algorithm.

Description:

Description:

Description:

Description:

Description:

Description:



Last update: 19/11/2010

34414 - FX - Network Flows

Universitat Politècnica de Catalunya3 / 3

A partial exam and a final exam.
The final note will comprise 60% theory and 40% class work.

Qualification system
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Definition and the Model-Building Hypothesis. Applications. Augmented Forests and Optimal Conditions. Simplex 
Algorithm for Generalized Flows.

Description:


