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Base Polyhedra

Submodular Polyhedron
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Min-Max Theorem
Theorem Edmonds (1970)
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Min-Max Theorem 
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Combinatorial Approach

Extreme Base

Convex Combination

Cunningham (1985)
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Schrijver’s Algorithm
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Schrijver’s Algorithm
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Schrijver’s Algorithm
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IFF Scaling Algorithm
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IFF Scaling Algorithm
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IFF Scaling Algorithm
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Open Problems

• A Fully Combinatorial SFM Algorithm 
without  Scaling. 

• A Lower Bound on the Number of 
Oracle Calls for General SFM. 



Fully Combinatorial Algorithm
Addition, Subtraction, Comparison
Oracle Call (Function Evaluation)

ZR ∈∈ µα , Compute µα

RR ∈∈ βα , Compute ⎡ ⎤βα /=q
Multiplication

Division

• Neglect the Gaussian Elimination Step.
• Use Nonnegative Integer Combination 

Instead of Convex Combination.
• Choose a Step Length Appropriately.  
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