
Topic 5. PCA 

 

Find some orthonormal matrix P in Y = PX, then covariance matrix CY? 
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"𝑃" = 𝑃𝐶#𝑃"  

 

---- 

Theorem1: a matrix is symmetric if and only if it is orthogonally diagonalizable. 

=> if A is orthogonally diagonalizable, A is a symmetric matrix 

if A is orthogonally diagonalizable => 𝐴 = 𝐸𝐷𝐸", then  

𝐴" = (𝐸𝐷𝐸")" = 𝐸""𝐷"𝐸" = 𝐸𝐷𝐸" = 𝐴 

A is a symmetric matrix 

 

---- 

For a symmetric matrix A, let 𝜆$and 𝜆% be distinct eigenvalues for eigenvectors 𝑒$ 

and 𝑒% 

𝜆$𝑒$ ∙ 𝑒% = (𝜆$𝑒$)"𝑒% = (𝐴𝑒$)"𝑒% = 𝑒$"𝐴"𝑒% = 𝑒$"𝐴𝑒% = 𝑒$"(𝜆%𝑒%) = 𝜆%𝑒$ ∙ 𝑒% 

 

---- 

Let Y =PX, then CY = D 

𝐶! = 𝑃𝐶#𝑃"  … (1) 

𝐶# = 𝐸𝐷𝐸"… (2) 

𝑃 = 𝐸"… (3) 

Combine (1), (2), (3) 

𝐶! = 𝑃𝐶#𝑃" = 𝑃𝐸𝐷𝐸"𝑃" = 𝐸"𝐸𝐷𝐸"𝐸 = 𝐼𝐷𝐼 = 𝐷 


