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Implementation  of  nonsymmetric interior-point methods  

for linear optimization over sparse matrix cones 



问题的提出 

• Semidefinite  program (SDP) 

 

 

 

 

•   dual   problem  
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一些重要的符号说明 

 

•      ：the symmetric matrices of order n with sparsity 

pattern V 

•           ：the sparse matrix X has a positive semidefinite 

completion  

•           ： the projection on      of positive semidefinite 

matrix X 

n

VS

0cX 

( )VP X n

VS
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问题转化 

1, ,..., n

m VC A A S
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一些概念的介绍 

0ij jiX X 

( , )i j V

( ), . .,V ij ijY P X i e Y X  ( , )i j V 0ijY 
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Chordal matrix cones 
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clique 
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Properties 
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Cholesky  factorization 
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Value and gradient of dual barrier 
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Hessian and inverse Hessian of dual barrier 
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Maximum determinant positive definite completion 

11/33 



Value and gradient of primal barrier 
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Hessian and inverse Hessian of primal barrier 

the  Hessian of the primal barrier function is 

 

 

Compute                    using the algorithm for evaluating the 

dual Hessian.   

14/33 



Primal and dual Newton Systems 
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Primal and dual Newton Systems 
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Method 1: Cholesky factorization 
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Method 2: QR factorization 

For sparse A , taking  a sparse         factorization 

For dense A, taking a QR decomposition of           

TLDL
1/2 TA D A
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Section 5: Implementation 

 

 

 

• A feasible-start path-following algorithm 

• Feasible-start primal scaling method 
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Algorithm Outline 

 

 

 

• 1. Primal centering. 

• 2. Prediction step. 

• 3. Stopping criteria 
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Equations Solved in Each Iterations 
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Assumptions 
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Step 1: Primal Centering 
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Step 1 (continued) 
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Step 2: Prediction Step 
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Step 2(continued) 
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Step 3: Stopping Criteria 
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Remarks 
31/33 



Remarks 

• Non-chordal sparsity patterns can be embedded in a 

chordal sparsity pattern. 

Embedding could enhance the performance. 

• Numerical Stability 
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