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Submodular Functions  

and  

Discrete Convexity 



Submodular Functions 

• Cut Capacity Functions  

• Matroid Rank Functions  

• Entropy Functions  
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Entropy Functions 
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Entropy of the Joint Distribution 

Conditional Mutual Information 



Positive Definite Symmetric Matrices  
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Ky Fan’s Inequality 

Extension of the Hadamard Inequality 
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Discrete Concavity 
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Discrete Convexity 
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Discrete Convexity 
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Lovász (1983) 
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 Linear Interpolation 

： Convex 

： Submodular 



Discrete Convexity 
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Discrete Convexity 
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ff̂ ： Convex ： Submodular 
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Submodular Polyhedra 

Submodular Polyhedron 
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Greedy Algorithm 
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Edmonds (1970) 
Shapley (1971) 

Extreme Base 
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Greedy Algorithm 
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Submodularity 



Linear Optimization 
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Linear Optimization 
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Dual LP 
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Discrete Convexity 
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