EE 639: Multimedia Information System
Pattern Recognition

Homework 4 Solution

1. paper review: no definitive answer.

2. If ¥ is a symmetric positive definite matrix, then ¥ can be factored into LL”, where L is a lower-
triangular matrix with positive diagonal elements. Such a factorization is called the Cholesky decom-
position.

We can sampld z ~ N(0,1) and choose x = 4+ Lz to get x ~ N(u,X), since
Elz] = Elp+ Lz|=E[u]+ L -Elzl=p+L-0=p (1)

and
Y. = E[L2(L2)"] = B[Lz2" LT = L- E[z2"]- LT = LLT =% (2)

3. Recall from multivariate calculus, if x € R4, A € R¥*? and f(z, A) is a real-value function, we have

o,  (afaf of\_[of\"
dr’ (%%"'M)_(aml
o,  [of

oA (8aij>ij

o » 0 (<
%xy - M(;xzyz>

= (ny2--.ya)" =y"

i > ayjx; ’
o P g Y1345
—2TAx = 27|
or ox;
i > a4 ) |,
- T
DD
= Tk Qi
8177; - 7
L k J i
T

[ 0

2
Lk i
[ 0

= B Z(aij + aj;)z;x; + terms with no z;
7 .




Pattern Recognition

J

T
= [Z(%‘ + %‘)%‘]
= 2TA+2TAT
(¢) Recall trace(AB) = >, >, a;;bji. We first prove trace(ABC) = trace(CAB) = trace(BCA).
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Since 27 Az is a real number, 7 Az = trace(z” Az) = trace(zzT A):
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where Mj; is the determinant of the submatrix of A with row ¢ and column k deleted.
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