SIS T BEMLIE R PR A5 A B i T {X (1), € T} TR n ANBE
MU SRR A, Bt os 4 T T IR LA ) I TLARHIOR AR, A7 RAE 2 A

A5

WA FNE, EEER X(t),- -, X(ta) BHIFER. X {1, 0} BE—E
(i1, ,in) B
Byt (@i 120 = Py, (21,000, 20)-
HIREEIN A A AN, BB L & — oo N EYESM A KDL 01 S AH AR
Ao At — 8. WX m <o f
Fiy o gt oot (B2, 8,00, -200) = Fyy e (01,00, &)

MR, A HERAT R I AT R K IR PRV A WRAE T A7 ¢ — Bl

HURE (X (¢),¢ € T}, (eI PR i 0 A1 1A T4 A S 40 52 119 20 A1 R B0, I A 1931

4 Kolmogorov TiF W AN ZEPERE A E B
EX 1.2 AeRMALIEAE X(t) HAEEY t,.-

X(tn+ 1) £ (X(t1),+

Jto €T FfEAT h A7
(X(t1+h), -,

A A ARG

ZF (1.3) ARSRABA B BUE, BT LLIE i SR A BT 5 T ARk —
SIAGFE X

EX 1.3 A RMAVEAR QA A EFH EX(t) = m Rt £ &K
Rx(t,s) R5eHE £ t —s A X, MARA T FA0) R 4e-F7809.

JX(En)), (1.3

P Raid 2.

T WA, BT A —oo < s,t < 00, Rx(s,t) = Rx (0,t — s), BFTLATT Lhick
M Rx(t-s). X i,Rx(—i) Rx(t), B AEER B B DL R (¢) PRI AR
AR AR Ji(t 0 8 (0) WAL RLALIN 2 66 B, W) Ry (0) = VarX ().

i RO ARTL AT, AR AT BABE 52 ok R (6 ik ) A T
P . BT R X
EX 14 WRMEEN 61 <ty <ty by, oty €T, AEF X(t2) —

X(t1), X(ts) = X (F2), -+, X (t) = X (bnor) RABEAR L0, ) X (1) ARA MR ZIGFiT
A2, e Rt —FAHAALEMY 1,40, X (b + h) — X (£) 2 X (ta + h) — X(t2), WA AR
HA PR ZIGFHyitAE .

T DLIE PR AT 1 b R 0 eR B e ¢ R L R LU EA
MO PRI s se S =1, T 4 [0,1] B9340, 2180 1 55 10 B 5 — il R
Bi—k.

A PEI) AT e T P T IR AT & b T i i A

WLl () B XS5Y #E NEX|Y=y) =

(b) FAHIRA PR 0 T 1

EX = [ B(X|¥ = )aFr() = BECX| V).

(c) HMMEF XY 49 &5 ¢(X,Y) 12

EpX Y)Y =yl = Bl6(X,y) | Y = 9]

122 EHBEREREY
EX 15 MMEF X a9EFEMTIAMAEF expltX) 9IZ, itF
g(t), BF ,
g(t) = E(exp{tX}) :/ exp{ta}dF(z) (1.17)
REREE HZ T B BEAOVE AL, RS R S TR R

FAFAERS, EME—IEE T X Al g(e) T BAUKE X H‘J?HM%E. Wy

E[X") =g"(0), (1.18)
Lrp g () S g(t) 16 m B SEAE ¢ ERA. ISR SRR AL HE) (1.18)
SRIGAEN]. AR A FBEHL AR L X R Y, B AT R B R HOR T S R e 3

o
e Gy () = 0 (g, (1. (119)
ST B 40 6 0 A ) T S R R A LA
Wi H T BN LA 3, SRR 3, BTy 2.

WURBEHLAE R Y A5 T TN LR B X, X, - Xy 19F1, HF 45 Nt
S ASEBHBIRUAE T, W) Y R BEBLASRERBEBURN. 5 55 B 0 20 1.
H, N R IR & OB S, T X, R § BRI R 0 M

N
Y= Z X, ARFERR SN i) 3 HEBAGE W R i B AR ik, S L st

WA D RZE R BRI, XSRS Oy N, X 05 i M
ARIEACEL, WY BRI B RIS RBENUR Y (0% R bR 2 S S A
iHi 5L

il 1.12

nzl,

K

I i), 00

MALAe 69 428 B4k, 3T X1, Ko, - H— $aﬂurx FATHRME &,
N Ak fi
3 g, (1).

B kg, SRR

El[etY | N:n]:E{exp {12\;)(} | N = n}

HPMMMME ST AL X AFFAKRE. Y AR AR Zx RY th4Ed S

i=1

:E{exp {tZX,} |N= 71}
—E|exp{t > Xit| = [ox )"
[={x ]
FRAT g, (1) = Elexp{tY}] = E{E[exp{tY}|N]} = E[(g (t)™). *f g, (t) KTt K
S
9, (t)=E[N (g, ()" g, ().

—E[N(N

E AR NI IEEN

= Dlox ()N (gl (£) + Ngy )N 1g7 (1))

EY =E[NE(X)| = EN -EX,

EY?— EN -VarX + EN? . E2X, (1.20)
VarY — EN - VarX + E2X - VarN.

& X ABRMMEF, WIE B(sY) AHEME A RABK, T

Zhé

3 X IIRER I i

EX 1.6

dx(s). HA, F P(X =k) =pp. k=0,1.2,--, M dx(s

FHSE SR ox (s) R LAMER pr I REIREHEL ox(s) 5
— R, i HA po = ¢x (0),
1 d*

pr= k'dsk‘a)‘(&)‘ k=1,2,---. (1.21)
S R S TS, 95 XY A BEHLAS B, I T RTS 1
o
x4y (s) = ox(s)py (s), (1.22)
T X OWTHLRA KT ) e (5) KT s I SRRALAE s = 1 MO RN -
EX = ¢'y(s)|s=1,
B{X(X ~1)++ (X —r 4 1)} = ox(s)lms (123)

FEBBURIIHEIE, 35 X: 0 BSHCBINL AR, JEMEA A A 50 ox(s), WX Y =
N
X H

i=1

v (s)=E(s¥) = E{E[s" | N]}

= E{(éx ()N} = én (6x(9))- (1.24)

EX 1T & A{X,n 21} A—FIMAE S, BAEMNE S X, 3t Ve > 0,
H

lim_P(|X, - X| > ) =0, (1.25)

RARMAE A5 {X,,n > 1} RBEFASTF X, 2 X, 2 X .
HeRFH {w: lim (Xa(w) - X(w)) =0} #94%% 1, B
P(lim (X, —X)=0)=1, (1.26)
MARMEF A5 {X,n > 1} UF %4 (almost sure) 48T X, 24 X, —
X, as., WARMAUVE /7 5 vA e F 1 48T X,
EX 1.8 EHMMEF X fo X,.n > 1, AFHH R ZHE, ok

lim E(X, - X)* = (1.27)

RAR X, HH ST X i0h X, B X &2 37 REY, 5 REF.

{1 113 o, g F E(% 7p)‘ S0P s gtz

XA I (K5 AR - 389775 ORI LT 6 SRS S A R A I8,
ISR A T YT SR SHARE.

EX 21 —AEHAARMEEAR (N ()t > 0} L TR ZASHhARERE
# A >0 # Poisson itA2:

(1) N(0) =05

(i) N (1) Ak 238 Fidfe;

(ii) AHAEAT ¢ >0, s 20, 3F N(s+1)

— N(t) BRAAZLA Mt #) Poisson /A,
oy
_ (O0Fexp{-At} "
k! ’

HESUAEAE G) A IRBATBALIAE I 2 0 TFH i3, 40k o) ALRLALA
9 Poisson MR ELEI . Poisson S AIPERIRAT T LT LR T EN(t) =
Var[N(6)] = M. $4E N (s+t) — N(t) FRERI B (5,54 6] T RERBIHLTCREL
A (i), XSO0 5 s JEOG IR H AT R, DEAR A (G) A (1)
FE5Z T BEPT SR PR S A A B s k. SREE N AT
IR AR, SRR AL TR R R SRR

Firta e rE 0% 6 IR Poisson 401 I B T 24356 YCEIAR 22 1 B 6 1
DI MEARALNIE, Poisson 434 o LGBV 550 Al #748 N ikt p k)
W, i N ORI, Np BT AN A 0N IR 0 R R RO
JRAZECR A 19 Poisson 7015, 1X—AEIR [ ARG 0T LU BIBEALE RO B il
[0,00) gL R I AV, 0 A RAERINZ, N(b) — N(a) AR RIX (a,8] -
AR FAEEC AR B

(1) ZEARFHZE DS ) o i R i i AN ST, BN AR T4 = 1,2, -,

P{N(s+t) - N(t) = k} = Ol (1)

BT A to =0 <t <ty <--- < o, #hE N(t1) — N(to), N(t2) = N(t2),--- N(tn) —
N(tn-) AR
(2) RAEATIZ] ¢ FIUEHC b, BEHLAZSE (BEE)N(E + h) — N(¢) B2 A RS

KT SE B ity AU 2] ¢
(3) AFEIETEL X, 2 h | O W, FEAEKEE
M;;«

PR ENES R ety & StV ]

P{N(t+h) = N(t) > 1} = M +o(h);

() AEANKI] (8¢ + h) RAEPIAD S AU LSRN o(h) (WTRLZBEAS

W), B o,
P{N(t+h)— N(t

WEIT A, (1) BEWIRYE R ANIR ; (2) B8] LERE AR AR/ X )
SR F S pi (3) & VRN (R E) % p < b, M0 H p R
AN (@) SEBE I AR RIS 1 — Ah = 1 — p. X IELFZMOT Bernoulli 4
(B8 MG [0,1], W) N = 3. FEA® h |0 B, N — oo, ii Np=X. M
1M IR A AR AL S EOh At 1) Poisson 20l MEILESUE Wdiiig (1) il
JRHIISEAE, (2) Do) LR AR FE YR, (3) RUTSHERFAHIN, I (4) WFK
ARGEYE (ordertiness), & AR HAAE—F—PHBRZE Y, R —BREIFE N RS
ANEPER T E AR AME AN . 3 s A Ty LUE W i R 4.

WEE 2.1 HARCE (1) ~ (4) MMALTAE N(t) A Poisson it 42,

P4 2.0 P 0~ 1 Y n R IR RS AE X, W, =Y Xk
5 JCRAFI SRS A ). TRk X“ 5 W, 5. =

Rl 2.2 ARYMA - ﬁﬁli‘Ll'] S EHEAEE, W,
TRAASCH n Ao A 69T 24

AE HE (X, > 6} RRE KR RN R ¢ 25, R A BT
i) X i (0,4) o Poisson 1 A2 7R R L. BTLL,

) 22} = o(h).

Xnm=1,2,---

P{X; >t} =P{N(t) =0} =M
ifi
P{X2>t| X1 =s}=P{(s,s +t] PHIARRE | X1 =5}
= P{(s,s + 1] PHEIARRE } (ST HIREE)
= P{(0,4] PRARRA Y CP RS BERE)
=M
B DG A X WIRALL A 9 SEIOIR R A L X0 X SRR,

Filt, TXTJUL X AEWI 25, IR SR 1 SR 13 R DLRE W, R T
S3A, B A BT LR A AN LRI R {N(t) > n} 2
5 W, <t S0, BRI o KSR Z ¢ 20, A EZ, S
At CBEDRET o fhg. TR
P{W, <t} =P{N(t) >n} =) e’M(;—ﬂ)J
=
X W, AR ER (2.5) KT ¢ ,R%E\J'HUE;L W,, (Y 1 B B
/\i (M)t
Z/\ )\t Z e )\t
j=n j=n )
PPREVIC.U)
(n—-1)

Fw. (

Poisson i FL

1) Poisson XLFR {N(t),¢ > O} X BRI FHRF- ) i 1 1)
RS, B A
ME T RINA ¢ SAHRIET n AR AR RRNE) w < ¢ RIET kPRSI

T g, 2/

PEWER T > 2 5 1 AN I AR AE N(t) =n FERE
JE W, Wi IIGA A SR B, T3 — SR PRI A o0 A1, JRATAT s 8

EHE 2.1 #F N(f),t = 0 A Poisson i$42, MEE N(t) = n FHAFHE
1, Wo BIREEE A
|
Fwr o WalN @=n (W1, -+ s Waln) = % O<w, € - <wy <t (2.6)

Bl 2.2 BEREFEA A 49 Poisson AR A E 35 FRELMA ¢ B35, B
£ (0,1 B ZME-FHEFHEHEARE Y ?

. AERK Poisson ILAR S M5 ALBI%, ARG BRIy Wy, 2N 21
¢ RAER AR ¢ — WL WS i ROREIAERR T ¢ — W 1E (0,1 KEURIER
N(t)
T ON@) GLEA, BTLLSSRI N D (6 - Wy). T BT R A P34 5 AR e (B
N{(t) =
B[ (0= W ET R
= N{t) n
E{ S E-waIN() = n} - E{Z(i — W)IN(t) = n]
=t =
:an{ZILQ\J\r(z) :n].
=)
EREEE N() =n, Wii=1,-- n MERAEERYE (0,6 BB AP BIHLEE
K Uii=1,-,n MUIFG N Uy, i=1,- 0 G EEERL R0, T2
E{iw‘\]\’(i) = n} < E[ib'm} = E[ZL} -z
=1 i=1 w=k “
Pk,
E pud ) WAIN _ _ nt _ nt
{‘;(17 DIN(t) 7;1} nt — 7 g+
TR E

N(t)

E{Z(t—w’)} éE[N(t)]:A_—f.
5 2 “ -
] LA S i S35 e SRR B )2 0 ¢2 BRAE EETE , R R 1 NI e Poisson i
T 9RAE .

P{N(t+h) = N(t) =1} = Ah-e™™ = Ah + o(h),
WUR AVFIX— o) T AT %0 ¢, BT ARIR L PR A 55 K Poisson iLAR. J0%
HOh ¢ R B A(). AR T Y BACE R T e,

P{N(t+h) — N(t) = k}

it k o+
(/ A(u)du) . <7/ A(u)du)
_\ ] _

K
AT 2.1 Weh i BGE (3) ek (3):

P{N(t+h)—

k=0,1,---.

N(t) > 1} = A(t)h+ o(h)
AT LA 5E 4 S E .

2.3.5 E#diE

AT 2.2 R I B I TR X A ﬂﬁﬂlﬂﬂ’li’]fﬁh [ERE CiN
XL Poisson RLFR I H L (EAE. W RACIEIRI A B X5 TROAAIIAR #I’n*ﬁ: ok — ki

TR F(2), ABAPTHRRS R ARG ? SR AL T iF i St 7.
EX 23 R X, i=1,2 H—FFAGENETE, CNRIRANHR, 5

A dsh F(z). 2 Wo =0, W, = Zx‘. W, & 7% n KFEHLA 2|, MR

i=1

N(t) = max{n: W, <t}
h LAFILAL.
SESCHR N (1) AR TR Z] ¢ S a s Wy, i = 1,2 W AR

ST, I SR L R SO BRGSO R LR RS
JEREHEG L, ACAE m(t), B m(t) = E[N(t)]. BRI T A4S0 T 5 S e

TR, ALt B AT
Rl 24 EATEA N(t) 90

P{N(t)=n}=F™(t) - F"*+1(t),
i £ B mt Z FO(t). o FO(t) 4 F(t) thn AR F(t) B H X; 8
A =
EHE 3.1 Markov #69 n )f%ﬁmﬂi&ﬁmﬁ&
Py = ZPkP"‘ Y, (3.5)
EEXb&NHE PO =1, % j4in PP =0

EM 33 (Tidh Ei#k) 4R ¥E—n>0 4 P M0, MARKE §RARRK
& i TiL4Y (accessible), Lk i — j. ERATFMAIRE i !;:i?ﬁv%)ﬂﬁ%ﬁmuq
KA G BAEARTAGIRE i F= j MARA EKE) (communicate), B i — j.

URRGARAS 0 B AL ILIAI, SR 1> 0,PSY = 0 BB T

>0, P =0, MEPIH ST, AN ik F’i;‘ —FHeE EiAE
ok R, LS Bk R A

WRE 31 EAMAFMKAA H
(i) i i, R
(i) & i< g, M j < i, 2R,

(i) # i g, B jek, M ik, AFEHE.

EX 3.4 KA 9BM. X i h Markov #eg—RA, = P > 0 995F
AESEM 0 (0> 1) HRRMGEARERKRSE @ B, 2t di). e R A
n=1, #A P =0 MAHRAMA oo;d(i) =1 kA i 1) ﬁiym#}‘]#ﬂﬁﬁ.

FE SO BT, W n RSB d(i) BB, WA PLY =

Rl 3.2
#it 3.1

deR i g W d(i) = d(j).
de R PG >0, MA LRSS N R 0> N ek P >
0.

BRI BT ? & 1T B BN THFSE 2 n AR P ok
TACAE? APAE I P 2 2 0 A7 SO ] R A SR H & 12 A I — P iy
K AR ITE I ER. MW 1 B, Markov BERR g2l B0, Xl
ALY Markov #EF A4 W R 456,

Wl 3.4 A P ARTEL, FRM. A RARAE Markov ke S5 HA T, ML
B4 N RS 0> N o0 SEBBERE PO @ BT A EARER.

AE T Markov BEEA ALY, SR IOAERARE @ A 5 #E Tk, F

RACE m(5 4,5 HK) B PS> 00 e 3.0 KR RIIARIAEE N,

n> N P >0, ﬂ#“ FIAA B, AR AT (i,4) 3K N (i, 7). Jf
BN = max(m(i, /) + N(i.)), AR AFTARE i,5, % n > N w PV >0,
E*F{f& n ff P" (0% AEER B ARE (KR 01,k -1) 0

Markov SRR AL W, il g 92 P S AE RS — A IE K A BRURAS Markov B,
BB hmbcPf'” BAEAFAER, 009 my (ERIR S gk @ JEK). IF FLIXSe pR iR

Ha— MR oA, I = (mo, 7y, ), W 75 > 0, 5 =0,1,--- k-1, &

Somi= 1 BT ’M&JEE@HH—%@%&HIE’ELT I 2.
J
3.2.2 HiB (recurrent) 5B#d (transient)

KT WL FIHR I, BTSRRI E 15, SRR i MR A
PRI PRI J MR, AT A
f(D)*O
i

PP = P{Xn =3, X # 5,k =1, ,n—1|Xo = i},



EX 35 R fu=1, KNARRE i
A ARABEL (ransient) 6.

N SCRIBET AN A i SR IIRAS, IAM it 205 A7 WA B I I 26 X Il )
i (MR 1 AT — AR @ AR RV ? JAIE ) n B HR
P RRIG—AFI BN,

RHR (recurrent) 9. —/ANIEF AR

32 KA FEGL \L%%'}H‘m
Y- (39)
=
HRERFMEH RS AT S AR Y
> P <o (3.9)

n=1

Wit 3.2 R i RFEM, B 0 jAREBEY,

RPHRARES 1, ATVE X Ty A UGRIPRE i (I 2, B a R, id s = BT,
Ay

=Y sl
=

T4 £V AR i HRAESE m BRI I ) & BOMER, BTLA o A2 KR
TR, R i (P33R . R e T DA SRR SR 5 1 26,
SN EHIRRER R,

EX 3.6 —AWEKE i BHRY p = oo WARHRFA
i < 0o BEARA A,

PR AR EZAREN Markov 8, ps LA BRIN, BTUUUE A 51055
ZARAIN A T e HH AR R (B 008 3 50 15 ). SRS BH A K B

B WK Markov BEARE M0 O g | HE T WA @ 1 R
T, ElHiL A

(3.10

o, ol AL

T, =min{n >1: X, = i},

1]
F=P{Xy =i, Xy A ik =1,
=P{T; = n|Xo = i},

n—1Xo =i}
n=1,2,--

FRT T WEAFMRS A, ps = anf]‘) WIS Ty AEE5E Xo = i B PE

=
LEUEAT IR THE Z 00 567 W ol 7.

AR 3 A TR o ISR o B X, R L A I
AR TR 0 IHERHLY, RIS A LA T PRI (-
F) il FahTRa o bl

Markov 4 9 K KAR R 38

VS B
EH 3.3
(a) FRA | ABFLIRARTF LG, N

lim P = 0. (311)
(b) KA | AIA d ey FERA, 0
lim PO = L (312)
et i
(c) %k i RAFAMGEFARS, N
lim PO = L (3.13)
= i

ANE R AR YRR AR LB (ergodic). SEH 3.3 (c) HVFAIN

WA 1 1 P = !i Soof gy AL RIS,

FFRFARS I n SHEE P A7 FHES.
L 3.3 deRRE P RBHY, MAHAH i — A

n i n 1
lim P}_ )= lim P;‘i )= —,
n—oo n—oo i

TE W) 8 43 1 )

iRk P AR PV IBBRIEAS R — PR 5 (05, TR CEWIE BT,
AT, B KR —RIVRAERER £ DA R T 40 1 77 A Ak
B3

EX 3.7 Markov A #4455 M P =

(Py). —AMBESH {m,i > 0} 4o

R R 7=

i=0

™ Pij, M ARA ik — Markov 44 69 14557
FIH 34 FH—ANATL Markov 4% 6 FTA IRASATRB T 67, WAL FTA 4,5,
AR lim PO —m AEEL w = {r;,j >0} AFRSK. LB

anzl,
7
S omiPy =

BZ, EF—NARTY Markov 8 R F £ —AFA5 A, BPit R (3.15) XA (3.16) X,
A Markov £ 69 FTA AR A ARRB 7 69, MiZ-T-425 A 3£ A K — Markov 4944
RO, BPAHAEAT @ AT

m; >0,

(3.16)

im P = ;. (3.17)

ESBRI I () A PR BRSPS HOREIRA A, SRR AL
R KEEAT P AR VIR ¢ A4, it — B WG Bl AR AR TR 5 I
R my Gh R my AR T R AR VS I R KA T
S OYBER L), KT AR AR R i
DA A BT P vp i 2 A e B R AUBT G R T I 32 X
s o ARSEIEH , —RBOE R 1, IS X B 5 n AUSE IR/, Markov B
{Xo,n > 0} BRESD SR 0 Z N5 o ACTE 0§ DRI AT IS ACRL, WA

Koy =

ZZ LB Xopa ) X DBIHLENE Z; (YBHLAL FRATTHT LR feb el

SEFARANMA I BEAT BT AEAR I, 1 ELIR AR/ BT RAR BT . XN Z;
BUSLIF M, P(Zy = k) = pr, HIE EZy = p, Var Zy = o2, X LT H Markov
 {Xnn >0} MR
Po= P =3 Xu=it =P =3},
FIHE 1 %00 (1.20) NILAITRE X,y WM 50
EXyp = EX, - EZ.

(319

Var X, 41 =EX, -VarZ1 + Var X,, - (EZ1)*. (3.20)

i1 (3.19) AURBTHLEAC AT

EXnp1=EX,-p= EXpoy-p?=
X IE R o RN AAME, BTRL X
gl

= BXpept— gL,

5 zy W4, st (3.20) X

Var Xpy1=p" - 0%+ Var X, - *
A —pth)

_ rfzu“l—- n#1,
= -

(n+1)02, p=1

-1

1
Res f(z,) = (—hm

D 7 —l(z-29)" ()]
_Dlsndz

H1(3.19) 3, (3.20) SUATBUR Hy g 10K AN BB 5 ) BEAT A7 T8 00T
B <1, Ao RKH, EX, 5 Var X, ##F 0. 13 410 Chebyshev A%
T AT T A E e >0
P{|X, —EX,| >¢} < Yar X,

U E 2 0 — oo I FTBATEN] P{|X, — 0| >} — 0, E B X, 2UMRET o, B
ALK T T2 > 1 BT T I B S R — B S 2R I L, P 4 S
Frhity & NGB b, AN Markov BERR A5 25 20 ML A5 RO I 1AL £ SEAN I %1
n R X JE NSO, 03O 1 1 B A e R i £ R NI SR 385 11 M f.
BEPAEP TR TR, po = P(Z1 = 0) = 0, BIRLTA .
P WA ST T e AR IR A S AT B N R AN R Y T AR
R HE N A T

Fefr I A R AU T AR X, AR BN 6 (s), Xy (LR
ZPH s
150 (1.24) RBEHLA X IESRETBAED 6pn Ga(B(s)) B Gupa(s) =
O(dn(s). L m KNG TT R R BAG R n AAZH MR, W T, =
P{X, = 0} = ¢,(0). FRAIFTEGERIHA BEALS HIMERAEY 7 — oo I 7,
TBEBR. 24 po = 1, KBARRAIN; M4 po = 0, CHARRMT. BrUl—MefiE
0<po <1 EHX s€e(0,1),

d [ o~ . -
ZE(ZPJ-%J) =Y ppeged e,
= =

H& (0,1) DX s et EL, T ¢(0) =

HOUWEHBCA o(s), W o Jort py = P(X, =

é(s) po >0, Bikh

6nt1(0) = 6u[$(0)] > 6. (0) = .

WISE o B o S LT, B lim o, AR 0D m m SRR T IOBEA. &
D1 = ¢(dn(s)) Fl Mg = (7ru) 14— oo, BT m = ¢(m). TREMILRAF AL
JIHE ¢(s) = s BT BOR Y . e b i) LU R UE W R T 1 52 2
EE 3.5 M4 RiEAE X, Fpo>0.potpr <1, ME
(a) BHTIRE « AF542 g(s) = s 89D EM, £ o(s) =

R X 5 7, thmFE oA,

M)m=1%HERY p<1, ¥ u=EZ.

VIR T W EAW R FhRIE: 35 tt €T, Wty + 1 € T. J0H T
Bl FILA RS2 —:

Tnt1 =

Yoo, o}

() T={0,1,2,---}

(@) T={0,£1,%£2,---};

() T={t:t>0}

(iv) T={t: —oco<t< oo}

FLOLE, R ARAA T LU I ) (48R, T ] L3R T Bk A ).

EX 41 K X ={X(t),t €T} H—Mtitfe, FHEFELL L AT ¥
B R AME t <to <o <ty, AT ¥ b, K

{X(t), Xt} 2 (Xt +h), -, Xt +h)}, (4.1)

MEEAGEAE X 02 FAAE. X a® RFF KA b ARG T 620
Fl.

4l R T ={0.£1, -}, BA-MHE X FOIBEIUT S W X G
FEPRAR, BB R PR, LR AN

WX = {X(t),t € T} A PR, thE XM EE mt) = EX() 47

e, W R HH, B m(e) = m, ¢ e T. [FIRE, W07 26 @ Ae 4, W Var(X () =

E(X(t) —m)? H2—AHE, LH o2 Ws,t € T (AYE s < 1), WFRE, Kb
TiZE K
E(X(t) — m)(X(s) — m) = B(X(t — s) —m)(X(0) — m).
AT R I ) ¢ — s, 7
R(h) = E(X(h) — m)(X(0) = m),
4.1 GEXMEIT 61
Iy
E(X(t+ h) —m)(X(t) —m) = R(h),

i 7 22 e HASL S IR i) 245 5K, i
BEAh, B () =

kg AER. 248K, g U Var (X
EX(0)X(t+7) Sl t K, FMPHH r(r) R

p(v) = R(v)/o? = R(v)/R(0

Do PR X AT oA ORI bR FATDG R A o MR A8 MG SR B T 5
p(0) =1 K |p(v)] € 1.

EX 4.2 %X ={X(t),t €T} h—FMMMMITAL, W R3T vVt €T, EX2(t) <
oo, EX(t) = m VAR F £&5 E(X(t) —m)(X(s)—m) 5 t —s H%, Mk X
H TR AZ
— kit iX\W’\‘J‘J?F%;%E'/F@?Tﬂ@. B P=PRS A A I AN 2

e (4.1) AR — g R

(t)) = R(0).

AN R R PRI S AT — S0, A WA RS AR 5 SRR ? 25 R
TSR, IEBATI S R X

EX 4.3 & G={G(t), —o0 <t < oo} A—MAMLAR, do RAME—EH4K k
Bk AIE 6 Sty <o Sty (G(0),Glt2), -+, Gty)) A SH A |k HIE
A, MAR G A S (Gauss) iT42.

Fefrigmid, k 4 A 76 4 e 7 R RS 16 A T — 5, 1T I 2

S

USSR A, BTUAX Gauss IR 3, ISR SRS,
UL B SR S8 PR L. 7 (ke WL, JRAT DA 58 T R A b 1 R A
EX 45 & X ={X(t), 00 < t <o} H—TFHaLAE(RAF]), #
T
X= T@L% [TX( Yydt = m (4.6)
EY
o = 3 xk 4.7
j\,g;m“k;w (k) = m, €%}
MAR X 64 AA B AL, o R
()= Jim )T/ )= m)(X (t+7) —m)dt 2 R(r) (4.8)
EY
R = Jim g LK) =)0 -~ E RO, w0)

NAR X 699057 £ A i bk, S RALEAL (A 5] )69 A0 A bl 77 2 B SATH 8
T, AR SEEALIEAZA 8 7 44
VERE, TRATTE SRR AL 52 XLS TR, LA (4.6) a0, 1

T 2
23/ xm-n) —0 oo
* £ g

PIE SRR A k. BLE T LUK BB B R A BRI T RUE S

S VR 44 (360 1 e
EIE 4.1 (MM bR IE)

(i) & X ={X,, n=0+1,---} AFEEF5, LW £R8H R(r), WX A
i 6 R s B Rt R
1 N-1
Pt ZB(T) -
(i) # X ={X(t), —00 <t <oco} AHFAridAz N X Hik HiLe) AL is
HAR

R, T LU B P R A TR 7650 2 O
it 41 %/ (7)] < 0o, Mt it A 2.

ZABFH 0L

1| . 1
o M (1— T/zT)R(T)dT} < T/D r)ldr < —/
It 4.2 FAEFF AT, #F R(r) — 0(1 — o0), W 18k Frkm .
EIR 4.2 (WF £ BBAMETIE) KX = {X(t), —0 <t < oo} HPFFsiL
A2, Y, = {YVa(t), —0 < t < oo} ¥ V. ) E@ATRL, wwxf £ 7, X £
3 R(7) ﬁ]&iy EXLF B =0

T <2T B, |(1 57

S|

P)ldr — 0.

2T
Thlll? [ (- :—}) (B(r) = R*(r))dm =0,
e
B(mn)=EX(t+7+7m)X(t +7)X(t+7)X(t).

WF 5 XAE [0,00) RS,
SEH 4.1 R 4.2 FROT.

KTy 2 RSB PO, bl AR R DU B, — AR MBS E. T
Gass ISR BE, MALER A Z, IR0 T4 5.

EE 4.3 & X ={X,,n=0,£1,---} R#HEH 0 4) Gauss FAETA, R

USSR Ptk B (4.10), (4.11) AL, )

1 N-1
Jm ; R (k) =0,
N Gauss A2 4907 £ & A 8 FtE.
4.3.1 WhAHEEH
PR X 1P 22 R Bk R(r), 225 b U 300 P e
1. XFREE, BJ R(—7) = R(7).
2. AHME BRI R(7)| < R(0)
3. ARtk BIXRHE RG] ¢,

N N

SN anankt

n=1lm=1
LRI 4tk U, AIE L (1.2)
feid 7 9 8, RIS R 5E S WURAFHE Y (), t € T AF

Rs# an,n=1,2,--- N, &

n —tm) 2 0.

lim E
h—0

TR Y ={Y(t)} AILRE X 15 t milf182)
W LLBGHIE, 33905 5 37 AL 1 S0 06 2

X(t+h—X(t)
[Fee -

X ()

AL TR AL I X)) s —

f Q) = R@) - RGE)+ R(h— k)
heOihm Tk
AFLEABR. B s B AT LA H R R AR I R AT B S AR A,

P T
4. CPROERE n BRI 2R ECh

Cov(X"(t), X"(t +7)) = (=1)"R®" (7). (4.16)
1 S(w) 5E 3T %
S(w)=S(w) >0, S(—w) = S(w).
KRHFA |F(w,T)? = Flw,T)F(—w,T) NS, @ Kk, b (427) &
ST Dh L S (w) AT % (r) (B P R A 4

Fourier 484, — Ak (4.27) & XTI R85
A} Fourier Acie. LA, A1 4 Rz 28

EIH 4.4 (Wiener-KhintchineA X)) 1RE EX(t) =0, £ / |R(r)|dr < oo,

S(w) FEHKES (r) &

S() :/R(T)ewwf. (4.33)
R(r) = i/ls(w)e“’duﬁ (4.34)
Z e R(r (4.37)

R(r)= % /7 () contrde, (4.38)

Fourier 73 - I , W3R AVl o BE AP A7 22 iR B b &4 & BB, WIET X Fourier
PR, 5L Wiener-Khintchine 230, 1X E2EAIH 6 o6 ot B AL ST X
FE—IELER L f (1),

(1 — 7o) (r)dr = [(70)
[iifiAnEE)
— T dw = 8(r), (4.39)
/'J(T)e*ww =1 (4.40)
i (4.39) 2, AP ek O HEL 1 I, NI R O 2nd(w). RZ,

MU 1, 1 (4.39) &I ol S(r). fied

i 1
coswT = E(e1”+e’f‘”). sihwr = 27]_(67‘”— e7IvT),
WL RS HE N acoswry B, JERF M B 2% s ECh
R(r)= L / acoswroe du
2n
-8 |:-/lejh~(‘r+’rn7du +/le1“””“7du}
B

4;
%(5 T+ o) + 8(1 — 7).
7|P(X = )/f (x) [AEFH{EX|Var(X)
BPICP(L =P *|(pet + (1 = )" Inplnp(1 — p)
poisson| & Iexp{l(e = D}HAI2
SUElp(L - p)* S I EIE=

— T x-r r,ra-p)
B (1 = P () 1512

U(a, b)|—|i(,,;|i\( o

#a&lﬂe’l"\*l I3
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Fa
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I
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