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Submodular Functions

• Cut Capacity Functions 
• Matroid Rank Functions 
• Entropy Functions 
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Matroid Rank Functions 
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Entropy Functions
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Positive Definite Symmetric Matrices 
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Discrete Convexity
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Discrete Convexity
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Submodular Function Minimization
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Submodular Function Minimization
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Base Polyhedra

Submodular Polyhedron
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Greedy Algorithm
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Theorem

Min-Max Theorem
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Combinatorial Approach

Extreme Base

Convex Combination

Cunningham (1985)
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Combinatorial Approach
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Distance Labeling 
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Distance Labeling 
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Distance Labeling 
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Iteration
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New Permutation
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Push Operation
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Potential Function
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Algorithm Termination
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Running Time Bound
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Improvements

• A Simple Algorithm 

• A Faster Weakly Polynomial Algorithm 

• A Strongly Polynomial Algorithm

• A Fully Combinatorial Algorithm 
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Evacuation Problem （Dynamic Flow）
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Multiterminal Source Coding
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Multiclass Queueing Systems
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Performance Region
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A Class of Submodular Functions
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Zonotope in 3D
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Line Arrangement
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Summary

• Submodular Functions Arise Everywhere.
• Discrete Analogue of Convexity.   
• General SFM Algorithms Available.
• Exploit Special Structures of Problems.  
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