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Bunny Compression

Covariance – notice the demean step





















• EigenFace 1st Present



Eigenface 08/31/20













• On PCA

• Optimal



On PCA Principal Component Analysis, Eigenface

-On Raleigh Ritz Quotient

-On Spectral Decomposition Theorem

-On Data Clouds



DNA Microarrays

Gene Expression cartoon illustrating an array of DNA snippets 
on a chip. The top portion depicts a possible 
nucleotide sequence for the DNA segment 
immobilized in the position indicated.

DNA Microarray chip containing the entire 
yeast genome

Microarray results that have 
been analyzed such that the
colors were linked with 

expression and then similar 
gene profiles were grouped 
Together – budding yeast



• Height
• Weight
• Footsize
• Belt (waist) size
• Hand size
• Forearm size
• Head circumference
• Femur length

Interpreting as an ellipsoid in the high dimensional space is the simplest geometric
interpretation of the data cloud and leads to simplification as major and minor axis, and even 

Reduced order model (ROM) (meaning a lower dimensional representation).

PCA, SVD, SDT – is optimal

Morphological



















On Moore Penrose Pseudo Inverse, Matrix Least Squares, Geometric Least Squares.







Least Squares
Definition and Derivations

We have already spent much time finding solutions to 

        Ax  =  b 

If there isn't a solution, we attempt to seek the x that gets closest to being a solution. 
The closest such vector will be the x such that

        Ax  =  projWb 

where W is the column space of A.  

        

Notice that b - projWb is in the orthogonal complement of W hence in the null space of
AT.  Hence if x is a this closest vector, then

        AT(b - Ax)  =  0        ATAx  =  ATb 

Now we need to show that ATA nonsingular so that we can solve for x.  

Lemma

If A is an m x n matrix of rank n, then ATA is nonsingular.  

 












