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Mixed Integer Binary Formulations

MIP Formulations = Model Finite Alternatives
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Outline

MIP v/s constraint branching.

“Have your cake and eat it too” formulation

Step 1: Encoding alternatives.

Step 2: Combine with strong “standard” 
formulation.

Summary, Extensions and More. 
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Ryan and Foster, 1981. 

Discrete Alternatives: SOS1 branching of Beale 
and Tomlin 1970. Also SOS2 (B. and T, 70) and 
piecewise linear functions (Tomlin 1981). 

SOS1: 

Problem: Need to re-implement advanced 
branching selection (e.g. pseudocost ). 
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Constraint Branching is the Solution?
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Formulation for Discrete Alternatives

Li and Lu 2009, Adams 
and Henry 2011, V. and 
Nemhauser 2008.

Sommer, TIMS 1972. 

Log = Binary Encoding

Other choices of             
lead to standard and 
incremental formulations
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yi∗ = 0 ∨ yi∗ = 1

Only need
1 branch!

Best Bound = 1 if:
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Formulation Step 2:
Combining with Strong Formulation
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V., Ahmed and Nemhauser 2010; V. 2012.
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Incremental “Delta” Formulation
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δij ∈ [0, 1], yi ∈ {0, 1}
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Summary, Extensions and More. 
Effective formulations: Encode and Formulate

Best encoding? Why not try a few.

Smaller formulations for shared vertex case

Need encodings with special structure. 

Where to find more:

15.099 Spring ’13: Theory / Practice. 

Survey: V., “MIP Formulation Techniques”.
/30330


