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Outline

• Problem formulation.
• Interior-point method for SDP. 
• Symmetrization and computational issue. 
• Convergence conditions for combining 

multiple higher order corrections in SDP. 
• Future Research.



3

Problem Formulation
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Optimality Conditions
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Symmetrization Schemes
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Interior-Point Method for SDP
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Linearized Optimality Conditions
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Computational Challenge
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Interior-Point Methods with Higher 
Order Corrections

• Mehrotra’s [92] predictor-corrector 
methods for LP.

• Gondzio’s [96] centrality corrections.
• Jarre-Wech [99] corrections.
• Alizadeh et al. [99] extended Mehrotra and 

Gondzio’s corrections to SDP. 
• Mehrotra-Li’s [05] algorithm combines 

direct method and iterative method for 
solving LPs.  
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Main Ideas

• Reuse Cholesky factors as much as possible.
• Combine direct method and iterative method to 

gain efficiency and stability.
• Combine different higher order correction 

directions in SDP.
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A Small SDP
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IPHOC Algorithm
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Convergence Conditions
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Lower Bound for the Step Length
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Convergence Theorem
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Summary & Future Research

• We gave convergence conditions for 
interior-point method with higher order 
corrections for SDP.

• Practical implementation considerations:
– The small SDP does not need to be solved exactly.
– Special techniques can be utilized to solve it fast.
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