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Split Cuts
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Elementary Splits:



Formulas: (MIG: Gomory 1960 and MIR: Nemhauser and Wolsey 1988)
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Introduction

Split Cuts for Simplicial Cones
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Formulas: (Modaresi, Kılınç, V. 2011)
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Non-linear Split Cuts

Split Cuts for Quadratic Cones

5(also Atamturk and Narayanan 2010, Andersen and Jensen 2013)
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5(also Atamturk and Narayanan 2010, Andersen and Jensen 2013)



Formulas: (Modaresi, Kılınç, V. 2012)
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Non-linear Split Cuts

Split Cuts for Paraboloids
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Stronger than “conic” cut for Shortest Vector.
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CMIR

Conic MIR and Extended Formulation

7

Nonlinear Part

Linear Part

Atamturk and Narayanan 2007, Modaresi, Kılınç, V. 2011

Extended Formulation:
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Nonlinear Part

Linear Part

Atamturk and Narayanan 2007, Modaresi, Kılınç, V. 2011

Extended Formulation:

Conic MIR = Split cut for linear part 
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Non-linear Effect of Linear Cut
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MIR CVP Bound > Split CVP Bound
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Split cuts cut portion of MIR closure. 
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MIR Closure

Split cuts cut portion of MIR closure. 
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Feasible for Nonlinear 
Split Closure

MIR Closure

Nonlinear Split Cut

Split cuts cut portion of MIR closure. 



Nonlinear Split Conic MIR
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Strength

GAP Closed [%] ≈ 2 n Cuts
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Non-linear Split Cuts

Too Expensive.

Solution: Non-linear extended formulation.

Computationally:

Non-linear extended formulation helps by itself.

Neither cut seems to help.

Do you have difficult quadratic MIP problems?
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Summary and Open Questions 
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