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The Seven Bridges of Königsberg: 
Euler says «a city is a graph»! 

Remember: a graph consists of 
nodes and edges!

A graph is a powerful tool for 
abstraction, hence modeling!



Logistics networks

A graph can be many...

Line planning, timetabling, platforming and 

routing in railways



• ...many things...

Inventory control, supply chain, 

rolling stock and crew planning



Maritime and Airline transportation, (air-)port operations and much much
more...



TC networks

Internet



Health Care

Assignment Routing

Scheduling



Mathematical Optimization

Optimization Solver

• Branch-and-Bound

• Decomposition methods

• Heuristics



+ Multicriteria 

Stochastic/Robust

(data uncertainty)

Deterministic

(data is certain)

Discrete

(x integer)

Continuous

(x real)

Linear

(f(x) linear)

Nonlinear

(f(x) nonlinear)

Types of Optimization Models



• Increase profit

• Cost reduction

• Better use of resources

• QoS

• Fairness

• … …
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