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Random Vector X

X =X - E[X]

[ X : zero-mean vector
y, =& X

. E[X]=00 E[y,] =0

Var (y;) = E[y{]

EE covarianceof X

max[&] % .&] :condition [&|" =&'g =1
€
Apply Lagrange Principle as follows.

Jer)=e5.8-Ale8 1]

56 = 2248248 =0
| AX=XX
238 =A8& | ) isaneigenvaueof A
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is an eigenvector of A

[1€ isaneigenvector of ;. = corresponding to the largest eigenvector

Alisan eigenvector of 2
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Let y, =& X
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0(*) _a1s
2)—~=8"¢ =0
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3)—~=8¢-1=0
()M2 &6
ig a =0

&, is an eigenvector
A, isthe 2nd largest eigenvalue



Yy, and y, = uncorrelated

s A
D&'e =0=NfEasZE O uncorreated

PCA: n-dimX - m-dim¥y
3. covarience of X
| eigendecomposition

nxl nx1 nx
largest A, A,, A,

T

|

|

.
Vo =| - | Xq sN>M



Lagrange Multiplier

max f(X):subject to g,(x)=0
max (X, 4) = 1(x)+ A5,()-0)

a o, 0
X oX tox
of

— = 0
o, 91( )

ex:g,(x)=0 g,(x)=0 g,(x)=0
f(X)+A,(g,(x) - 0)+ A,(g,(x) - 0) + A;(g;(x) - O)
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X oxX toX X ° X
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