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Matrix Decomposition 

A matrix decomposition is a way of reducing a matrix into its constituent parts. It is an approach that 

can simplify more complex matrix operations that can be performed on the decomposed matrix rather 

than on the original matrix itself. A common analogy for matrix decomposition is the factoring of 

numbers, such as the factoring of 10 into 2 × 5. For this reason, matrix decomposition is also called 

matrix factorization. Like factoring real values, there are many ways to decompose a matrix, hence 

there are a range of different matrix decomposition techniques. Two simple and widely used matrix 

decomposition methods are the LU matrix decomposition and the QR matrix decomposition.  
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Example1: Sample output from calculating LU decomposition 
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Example 2:Sample output from calculating QR decomposition 
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Example 3:Sample output from calculating Cholesky decomposition. 
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Example 4:Sample output from calculating an eigendecomposition. 
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Example 5: Sample output from calculating a confirmation of an eigendecomposition. 

 

 

 

 

 

Example 6: Sample output from reconstructing a matrix from an eigendecomposition 
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      Singular-Value Decomposition 

The Singular-Value Decomposition, or SVD for short, is a matrix decomposition method for reducing a 

matrix to its constituent parts in order to make certain subsequent matrix calculations simpler. For the case of 

simplicity we will focus on the SVD for real-valued matrices and ignore the case for complex numbers. 

 

  

 

 

 

Example 7: Sample output from calculating singular-value decomposition 
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 Example of calculating data reduction with the SVD. 

 

 

 

 

 

 

 

 

 

 

 

 

Example 8: Example of calculating data reduction with the SVD 
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Example 9: Sample output from calculating data reduction with the SVD 

 

 

 

 
Example 10: Sample output from calculating data reduction with the SVD in scikit-learn 
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Example 11: Sample output from calculating a vector mean 
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Example 12: Sample output from calculating matrix means 
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Example 13: Example of calculating a vector variance. 

 

 

  

 

 

Example 14: Sample output from calculating matrix variances. 
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Example 15: Sample output from calculating matrix standard deviations 
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Example16: Sample output from calculating vector correlation 
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Example 17: Sample output from calculating a covariance matrix 
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Example 18: Sample output from calculating a PCA manually 
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Example19: Sample output from calculating a PCA with scikit-learn 

 

 

 

Example 20: output from evaluating a model on data prepared with PCA transform 
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Example 21: Performance with the number of selected components in the PCA transforms 


