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3. MR R A A
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P(BA) =P(B) P(A[B)
P(A) P(BIA) = P(B) P(A|B)

P(A)P(B|A4)
P(B)

P(A|B) =

Bifl. OBAEBILRE, {EHP(AB)=P(A)-P(B)
@2%4P(AB)=0ft, FRASBH %,
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P(A+B)= P(A)+ P(B) - P(AB)
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T2, WROKIMEZR A P(B,) = P(A,B,) + P(A, B,) = 23/36;
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(probability distribution function)
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(1) 0< F(x) <1, H
F(—o0) = P{X <—o0} =0
F(+ o) =P{X <+o0}=1
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(probability density function)
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(1) f)=0 (—oo<x<+o0)

(2) f:f(x)dx = F(+0)=1 15—}
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X = E[X]= f:xf (x)dx

P weARE, W: E[c]=c;
E[c X]=c E[X] s E[X+Y]=E[X]+E[Y] ;

Ey(X)]=[ y(x)- f(x)dx




2. FEVIRERFT
X2 = E[X?]= f:xzf(x)dx
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(random processes)
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2=
D[EW)]=E{[E@)—a ()]}

- f:[x— a@)’ £,(x,1) dx = o° (¢)
B
o (1) = x* (1) - a’ (1)




3. —#YiE

(first-order stationary random process)
(D EX: MmR—FEMEEERIEEHEITLK,
L) = fi(x, 8 +7) = £,(%)
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E[£()]= .'f:x]q (x,1) dx = f:qu (x) dx = a

E[E20]=[ »*f,
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2. PRERSGFE (HIRERMREI)
(1) BHMXE$ (autocorrelation function)
R(1,,1,) = E[S(1,) - 5(2,)]
= f: f: xx, f,(x,x,; t,t, )dxdx,
5: R(t,,t) =R, t,+ 7).

X 1=t
2% B £ 5 B ) R it R0 B T (R R o R oK




(2) B EEE  (autocovariance function)

B(tl’ tz) — E[g(tl) B a(tl)] [é:(tz) I a(tz)]
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(second-order stationary random process)

(1) X : WR-EMEFERHERS
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= f,(x, X, ;
MFRIZPEN LT FE R — 4 AR PEN LI

tﬁntzﬂﬁ
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B(t,t,) = B(t, —t;) = B(7)
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<&(0)>=lim= j T/Zx(t) t = x(7)
< E(O)E(t+7) >= x(t)x(t+f)—||m j x(£)x(t + 7)dt
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2. Wit (F&HELME) : (ergodic)
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R(T) RUAEREH
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R(°)

1. R R(7)=R(—7)
2. WEHE  R(7)<R©O), EFHR(0)
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3. PHTHE S=RO)=E[ {2@)]= X’

4. HRINE Sy = R(~)=a’

R(0) =lim R(z) = im E[5(¢)¢ (17 7)]

= E[5(1)]
5. ZIMINFE S_=S- S,

E[E(t+ 7)] = a”

DLE(@]= o2 = E[ & —E[SOY
= x* —a’= R(0) —R(<°)
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(3) HREH (FEY-FERRR)

BIEFIGESDIRERE X, BEIE SN
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. 2
T —o0 T

FENLEFE & ()T -
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(Gaussian Random Process)
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1
f(x) = Tong

(Gaussian)
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4. BER AR BOCHENTE, TR0 H 28
Fx)=[ f(y)dy= |

X i 2
0 J‘—oo 217m' eXp[_ (yzgz) ]dy

MR FR 7 R HUE XA
—y2/2dy

1 X
p0x) == | e
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5. QAR ZE Rferf(x)

& QBRI :
Q(x)zij'ooe‘zzlzdz: - jooe_zzlzdz— - jxe_zzlzdz
\/ﬂ X @ 0 @ 0

v 1 = —2/2 1
[0 — ““dz=0(0)==
Jﬂj 203
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EXRERBA: erf(x) = %Lxeyzdy

IMREEH: erfe(x) =1-erf ()= % [“e”dy

X X

1 1 1
N QER %L : Q(X)ZE_Ee’”f(ﬁ)ZaerfC(ﬁ)
MR E S D(x) =1—O(x)
Es it F-o{ =21 o0

O O
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(1) NAEE.

N A 2 e N2R1E3h B 7= A B 8 15 & T
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1. RlgrE. P2

Pl

A% 45 FL T T BE AL

1230 (A6 BEsh) =41
P.(f)=2RKT (w/Hz)

A TARME

K=1.38054 X 10-23
2. HUHEEE. REHBETENSARESHHETR

ST FT =L

= HIE

DR AT RN A

1 BH R 28 RS

(VKA B E-2% = Fal

it H 7

3. THMEF: FTHBRFERKEAMH. RARK
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(1) T3R5 BEAEAR 58 B 5

V-V
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( 3)52.‘:[;/}3
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V < V

MATENEF.
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1. m¥rakER—M PR, &KL

= B R S R ORI T A AE
HIRRER = R AR A . e P R

(1) BEFEAARIIN, FEREICRFEZA.
(2) FE=FE (F) , HIETR, HREE

—

HEGR TR E][E]RE T =t,—t,.

(3) KIS =KERARNS T

7.

—

=. EHErHE: (White Gaussian Noise)
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Random Processes

This chapter presents an introductory
treatment of stationary random processes with
emphasis on second-order statistics. In
particular,it discusses the following issues:

¢ The notion of a random process.

** The requirement that has to be satisfied
for a random process to be stationary.



¢ The partial description of a random process
INn terms of ItS mean, variance, correlation, and
covariance functions.

¢ The conditions that have to be satisfied for a
stationary random process to be ergodic,a
property that enables us to substitute time
averages for ensemble averages.



“* What happens to a stationary random
process when it is transmitted through a linear
time-invariant filter?

¢ The frequency-domain description ofa
random process in terms of power spectral
density.

¢ The characteristics of an important type of
random process known as a Gaussian process.



+s» Sources of noise and theilr narrowband
form.

*» Rayleigh and Rician distributions, which
represent two special probability distributions
that arise in the study of communication

systems.
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