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m CDF (Cumulative Distribution Function : 72 & ¥3})
Fx (X) =P[X<X], —0o<X<®
O<Fx (X) =1
linke 0 =1
1imFy (X) =0
Fx (b) = ugﬂFx (b+h) =Fx (b*)

Fx (a) sFx (b), ifasbhb

» PDF (Probability Density Function : &2 =3l %)

dFyx (X)

x (X) = dx

fk (X) >0

b
P[a < X < b] =fo (X) dx
a
X
Fu (X) =f £, (X) dx

1= jmfx (X) dx

i (X1 A)

T x1A)
ax X

Fy (x|A)=w-\-]—, iFP[A] >0
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= PMF (Probability Mass Function : &2 %35 0]4h)

AFx (X)

T (X) = AX

w 7|3k SEWTS B

K, u (Bd), s (B4, o (ETHA

1 n
X = —ZXi
ni=
1 Ny
X:— nXX= X —
N Jx aix N

Szz Z (Xi—x)2 Mx

all x n-1

= > (xi-%%p ()

all x
var[X] = E[ (X - E[X])?] =J (X - u)? F (x) dx

STD[X] = Var[X]%/?

Vector Random Variables
S; - Random Point
Joint COF (A FHEXE), JointPDF (2 FEL L)
Fx (X) =P {Xsx}, Fy (y) ={Y sy}
Fx,vy (X, y) =P {X=<X, Y=<y}, P{X=<Xx,Y=sy}=P (ANB)

X = [X1 X2 .. Xn1T
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maginal (F9) &5dx3

(Random Vector) X = [X1 X21', Fx; x, (X1 X2)

X2=+00
iy, (X1) = j Fuix, (X1 X2) dX2

Xp=-00

Random Vector

. B ¥

E[X] = [E[X1] E[X2] . E[XN11T = [M1 M2 . un] =

. FEA U
COVIX] =2 =E[(X-u) (X-u)"]
E[ (X1 -u) (Xo-u)] - E[(Xa-n) (Xn-p)]
=E[ E e, E ]
E[XN-n) (Xe-p)] -+ EL(XKN-n) (Xn-u)]
01?2 .. Ciy
=[ i -~ 1]
CiN - O'N2
T4 34

wHek, xi, xk 7F 5 F7H8HE, cik > 0

Tk, xk b S7HE W, xi FAFHE, cik< 0

ek, xi, Xk 7t F4# (uncorrelated) °|Z ¥ cjk = 0
| Cik | <oiok, 9714 oi ©x; & EFHA}o|T}.

Cii = 0i° = VAR (Xj)

Cii = 0i”, Cik = Pik Ti Ok

oik (FBAF)

(FEAPE) 2 =E[(X-n) (X-u)T1 =E[XXT] =pu" =S -ppu'
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E[X1 X1] -+ E[X1Xn]
(A7188PE) s=E[XX] = | :
E[XnX1] -+ E[XnXn]
o1 0 cee 0 1 012 = O1N o1 0
0 ... 0 0 1 .. O 0
(—Z’—-}?‘_—/}B‘%%)z:rRr:[: 0:2 . ][ : HN : ][ O:2
0 0 e ON O1N 0 oo 1 0 0

7l E4EY 2098 XY
R (HRAY) & 5HF e TLHA BA JRE B

gEek, Exi xik] = X[xi] E[xk] °1", T4 HHRF x; xx = F3&
Tk, Pxi xk] =P[xi] P[xk] ©J®, /49 AT x; xk = FH

Gaussian Distribution (7}$-A] 2 ¥ 3)

g x) 1 _xew?
u,o X) = @ 2 o
V2 no
1 1, x-u 2
P (x) = e 7 (5
V2 no?

invertible positivedefinite (% AR 3) A P4
XT =1 X 9] g
d3Hg (dx1) EAHE x, (dx1) g, (dxd) =

1

(VZr)" Vdetiz]

p=E[X], 2=E[(X-n) (X-u)"]

Oz (X) = ez - T EL (x-p)

7H-A G FELDETFN (i, =)
X" N (u, =)

7zt

X

M
il

» Central Limit Theorem (4] =3 A d)

A o
un =N (g, —

VN

n A FEAF Gaussian FE)

= (BN DY) oW FBUEYS

D(D+1
p, 2O+

= i) et e
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3% Data 2 #H u, =54

1 N
= an : MATLAB mean (X)

N
Z (%n = &) (Xn =) : MATLABcov (X)

n U2} T84} Gaussian E)
2 (TR PE) AT FRA FHo|A FEL LT
2D7H¢] setolE Qo
84 Data®Z #H u, (Dx1) &4t ¥E o = diag (=)

1 N
f= o an : MATLAB mean (X)

1 & .
T Z (xin-ui)2 : MATLABdiag (cov (X))

n=1

2
oi =

» 73 FTEA Gaussian FH
2 (BFEAPE) 7 2=0219 FH
D+171¢ getolH I o
345 Data 2 58] ¢ 222 443 o 77
1 N
ji = T ;Xh  MATLAB mean (X)

\ 2 1 . An? ]
oj = TN ;[x.n -u4i] : MATLABmean (diag (cov (X)))

[Xp2 = X7 X



