Ui

N- Adim gaussian Lk: AEPF 0;55
ECE 35%0 .
Giwen:
Variqbles E. o P— &
Covariance wmatrix Kx‘—‘ Ix, % X Xn
[}
-
A X, Xy Xy
where ¢ =
XXy =

E i(xf.*ﬂi MXJ ~.J'lJ )?; = E iXLXJE "_/L{L/uJ

My B EEX;S
N-dim qaussian polf: 1 -\
""2.'[("1)"'1 *N) -_(.)“J"'J}(Nﬂ K E(X,,..., xy)-
P(xl)"'}xN)= ! N & x(f’"l “ "
N TR )]
where I]‘.{x] = determinant of 1{-3:
-1
x = Matrix nverse of K,
N-Aim  Linear transformation of N-dim 3qusslqn paf -
Consider o) = Al x + | b, or ; =AX+ b
N
N bN
where A = NaxN  jatpix
bL = cdonstant
Then /ILY‘ = A /J,Lxl + | b, of U = Aﬁer'o
M~ -
TN N by
& T
andl K‘( =y, - v, | = AKgA

THNE | oo T i



uw N=~dim aqusstqn Ceont.) 4 Apr o4

~Lln, v - =
By YN) - \ . 1[ bW ;YN) (’u“.{.l""’}{YuﬂKY{(}’U'"’YN)' .
V2 K 1 Gy, o)

Trnns*?::rmi.ng N-dim gausstan +o independent gaussian R.V.'3g .
(as in principal cowmponent Cl.nn(ysis)

If Ky has  distinet nonzers eigenvalues, +then

we  can dlcaﬂcnai.i%e_ Ky
s

-1 T .
Ky = SAxS = UA,UT = UALU  since meeﬁc

where Ay = |2 0 = elgenvalues of Ky on al'nagoml
o *n
d = columns = ei,senvec-l:ors of Xy

Ceol i = eigenvector of A7)

U = columns = elgenvecetors o Kx normalized

+o have Lenﬂ-th = .
Ceol 1= ei.senuec-{:ar of Ay)

—'.
. p— T_
Note: W is um{;q.—y matrix: 93 U

dommon

*
B 2 P
% = complex conjugate (U7 =T e

=

We alse Thave AX iy ‘V‘Ax 1 I m_'-\-

Nete: I, real, gymmetric = 4y A real > 0.
Tt follows that ¥ 3= AX+ b
Sheve Az A’ I
b= _A)_ix

Then  Y,,..,Yy are independent standard gaussian RUV.',
(i.t., with /HY£=O and ‘T‘;i.:l)'



Uuu
N ~dim aussian (eont.) g Apr 7%
ECE 353 7
© Tl E Gz

th

7]
nlw
utlw O 1F
I
|
D 0

¥

[
x\sl,

n
[

i -
| A |

-1 ] 2
—-2. K = s e
sas =K =i5'3 Lf] 5 30
- 7 z 21
2.4 2 = o
L= W ei.jenvﬂ-tor

g column of 9

pricipal axis of p(R)

1]

Whl{:En.}.nﬂ ‘{:NHS‘;Oer‘tEOh
(ie, creating ind standland

qaussian Y, atd Yz)
- o
VA = {3 O] l'—" 13 s}
0 = o lz'_
;:A;"'I;
SRl
cxlly 2 '
%, -~ -4}l L A B Al
[ Koo '] g s 1
L e,
15 180

\
P'{?’-“xl) = T =

Py y2) = 2n



uy

ECE 3530 N-dim  gaussian (cont.) 8 Apr 0%
el £ CGttac
Note- -Lz [ =-1, x -] -15» 1J§ x,-1
LB )
s igo || XY
== ! -
= -4 (21, 2 =t] ‘g(x, |]+E(7:1_ 4)
1 (ey=1) + 29 (- 4)
15 180
e &
= =11 L (x-1) 4 L0 -0(x- %)
2| 5 15
o (B (x-4) + 2 sz—tr)‘__l
5 186
s 2
= —-,‘_[ L(x,-)) + Z (%~ )(xo- ) + 21 (x,-4) ]
z s 15 180
z 7 2
= = A (3x,-1) = L Oe-1)(xpm%) ~ 21 (x,-4)
16 15 3¢o
z e 3 2
= a, X A E Y A+ 9 X% v 4, %, * 4, X%,

(guqdra-éia in x and xp with  cross -ﬁermg)



un

ECE 2530 N-Dim jqusslan
8 Apr o4

Heil & Lo
er: Genasrate 2-dAim aussian dist. From 1-dim
qaussian  Aist. using p(?c,y)_ Py (%) P(y\x)

et EP__;”_- —= R TES e —?,akyJFy }/2(, F?.}_ st S L , s
i 0 e b F{xr}e) 2 =_.—__._.,.l..._.._._._—E_ it . B S P M-____._ET__ e

; Z i i A '
where - ﬁp =1 12 . drrelation  egefficient | i et

et e T PY?'I\C:}Z)"?"""—""' _We  use F*fb(;)’l Efx, Z) _ e

o

........

. : e, s s e i e e /?.J-,a ’
S ihs L in I ﬂ_}pf'.x,),) dy = f_l_.__..__. e f’_"y_ - R ____d)z e N NS e
ool TT e e s L 5 .

Kmrzée 'ﬁ‘e__e.xpoﬁeu'ﬁ éf aamplef;:df 'ﬁe Sguare : ____ I T

T

L ST o 2’. ‘?.fnxy +)( .__()/ F:h)_ L }:1"31 S e _ ; Lt

-5 2 i |
_l_ = et e S SR q_i_b__ﬁq R B e e T o e
SE O Te = S, wE _pke € L@ o8 o S 27 S AT S

pas s 20 e By S e A e _.f_J.gv | __ = }ﬂ'px}— /2 (l-‘a s {'}/‘5 M

S Sl ST S )(

ey Gt -.-.wﬂ__?ff (el T R g T iy T SRR, E el (TR
. A ¥

EN Siteallh : R ool I T P | N e (WSS B« Pt ol _-(y_Px)% D't e e -z/gz o i 8 e
P e e s AR =L FOC I e ai}f - HET JERI SRE T P

S R

|
,,_
.._

fsqussmn eurth)lv P" ; 3

| o b o s e haltne e l*l:o__l____ WEECO R
B el ot bk et i o R _nbserve. -bﬁm*: f 3qnsa;44_erff5,¢Ly ‘JJ‘] TR S

t
e ST e e ———— ey =il g S

f plx, y'l d)r :-‘_ o sf:m!'av’ 54::551.4::

B At Bty [ S ie. =g, =l bl b

s Sl : i, g ; e = ais -ZP"}J*}' }/Z{}"‘,ﬂ '} +x/£’_ LT
Dt : Y I TR f.r-rx=x ()fl- ol L R D g o iy - N I

e, 1____. E: S — _— ———— S LELEL ot ke s e
!

L gt _— —_—— e - ——— i i —_— i
|




