
Some Matrix Aspects of Memoryless Nonlinear Programming Algorithms 

1 Semnan University Saman Babaie-Kafaki 

Some Matrix Aspects of Memoryless Nonlinear Programming Algorithms 

Saman Babaie-Kafaki 
SLOPE  

Scientific Lab of Optimization and Engineering 

Department of Mathematics  

Faculty of Mathematics, Statistics, and Computer Science 

Semnan University, Semnan, Iran 

Email: sbk@seman.ac.ir 

Website: sbk.profile.semnan.ac.ir 

SOAL  

Sharif Optimization and Applications Laboratory  
Department of Mathematical Sciences, Sharif University of Technology, Tehran, Iran 



2 Semnan University Saman Babaie-Kafaki 

Some Matrix Aspects of Memoryless Nonlinear Programming Algorithms 

Main Subjects 

 Nonlinear Programming: Models & Applications 

 Some Concepts of Linear Algebra 

 Quasi-Newton Methods 

 Conjugate Gradient Methods 

 Linear Regression: Some Modified Models 
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Nonlinear Programming (NLP) 

Unconstrained OptimizationI 

Penalty Method: 

Applications 
 

Neural network training, Machine learning, Curve fitting, Compressed 

Sensing, Image restoration, Matrix approximations and so on. 
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Line Search Methods 

Wolfe Line Search: 

Trust Region Methods 

Notations:    1, .k k k k kg f x y g g  
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Line Search-Based Algorithms 

 Steepest Descent (Gradient) Method: 

 Newton Method: 

 Quasi-Newton (QN) Method: 

 Conjugate Gradient (CG) Method: 
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Different Versions of the BFGS Updating Formula 

Secant Condition: 
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Singular Value Decomposition 
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Singular Value Decomposition 
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Maximum Magnification 
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Maximum Magnification 
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Dai-Liao Conjugate Gradient Method 

Hestenes-Stiefel Method: 

CG_Descent Algorithm: 

Dai-Kou Method: 

Sufficient Descent Condition: 
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Search Direction Matrix of the Dai-Liao Method 

Mutually Orthonormal 
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Well-Conditioning: A Singular Value Analysis 
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Descent Property: An Eeigenvalue Analysis 



15 Semnan University Saman Babaie-Kafaki 

Some Matrix Aspects of Memoryless Nonlinear Programming Algorithms 

Maximum Magnification by the DL Search Direction Matrix 
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Undesirable Effects Related to the Maximum Magnification Direction 
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Linear Regression 
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Outliers: Least Trimmed Squares Estimation 

Outliers 
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Collinearity: Ridge Regression 
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Ridge Least Trimmed Squares Estimation 

Well-Conditioned Least Trimmed Squares Estimation 
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Byrd-Nocedal Measure Function 

Piazza-Politi Upper Bound for Condition Number 
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High-Dimensional Regression 
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Any Question? You can contact me by sbk@semnan.ac.ir, please. 
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