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Submodular Function Minimization

Minimum Cut Clustering MAP Inference

For all A ⊆ B and x ∉ B

For all A ⊆ B

Submodular Set Functions

Many algorithms: combinatorial, ellipsoid, cutting plane,…

[Orlin ’09]

[Iwata ’03]

Decomposable Functions

Simple fi: fast subroutine for minimizing 

fi(S) + w(S) for any modular function w

Reflection [Nishihara, Jegelka, Jordan ’14]

Q: time for one “projection” of fi

Coordinate descent [Ene, Nguyen ‘15]

Accelerated coordinate descent [Ene, Nguyen ’15]

Random Coordinate Descent Algorithm

Convergence Analysis

Base polytope

Lovász extension

Exact formulation

Convex but non-smooth objective

Regularization for free

Primal formulation Dual formulation

Smooth dual objective, minimize via random coordinate descent [Nesterov 

’12; Fercoq, Richtárik ’13]

Restricted Strong Convexity Parameter
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[NJJ’14] shows restricted strong convexity param 𝑙 = Ω
1

𝑛2𝑟

𝑙-strong Convexity

What we really need

𝑓 ∎ − 𝑓 ∎ ≥ 𝛻𝑓 ∎ ,∎ − ∎ + 𝑙 ∙ 𝑑(∎,∎)2/2

for any ∎,∎ in X

𝑓 ∎ − 𝑓 ∎ ≥ 𝑙 ∙ 𝑑(∎,∎)2/2

for some optimal point ∎

sum of the blocks

min norm

point

“flow decomposition”

Our problem:

d(   ,    ) d(   ,    )g(  ) - g(  ) 2 21

2

demand demand

Tight example

Our result: 𝒍 = 𝜴
𝟏

𝒏𝟐
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