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(FEALITFE Y I TRE

1

1 4 {X(8),t € T} R BHEGAER BT, WRIEE R TR Y LAY BX(s)
5 E[X(5)X (s + )] HAKBT 5.

iE TR R SO { X (1), ¢ € T} BEF82 5 HAU T B 2% PF[R] B L
(Dpx(s) = E[X(s)] £ s € T LRHE
(2)Rx(t,s) = Cov[X(t), X(s)] R5 t—s HxX.
EEZ
Cov[X(t), X(s)] = E[X(t)X(s)] — EIX ()] E[X(s)],
B, 260 (1) 1 (2) 5 FAIBRAFE
(B)ux(s) = E[X(s)] 7£ s € T R
(WELX(HX(s)] R ¢ — s A%
SORIERI T {X(1),1 € T} S67R% FLCY ELX(s)] 5 B[X(5)X(s + 1)] BARHT <.
2.38 Uy, -+, Uy ATE (0,1) FESRATHY n AMSZFENIAR. XF 0 <tz <1, X
I(t2) = { 1, =<4,

0, z>t,

L X(t) = Z I(t,Ur),0 <t < 1, XS Uy, Uy WEEIIATREL HREENLE R
{(X@®),0<t< 1} Bﬁﬁ%ﬁﬁﬁﬁ%@&
& B {X(0),0 <t <1} BIHERECY

px(t) = EIX (0] =~ 3 BII(t, Uy
k=1

— E[I(L,U)], 0<t<1, (1)
B W 2k
Rx(t,5) = Cou[X(t), X ()]
_ % kf:l li‘ CoulI(t, Up), 1(s,U1)]
_ % S CoulI(t,U), (s, Uy)
— %Ckovl[l(t, Uy),I(s,Uh)], 0<t<1, (2)
1]

E[I(t,U)]=PU, <t)=t, 0<t<1, (3)
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E[I(t, Ul)I(S, Ul)] = P(U1 S t, U1 S S)
= P(U; < min{t,s}) =min{t, s}, 0<t,s<1,

Cov[I(t,Un),I(s,Uy)] = E[I(t,Uy)I(s,U1)] — E[I(t,U1)]|E[I(s,U1)]
=min{t,s} —ts, 0<t,s<1, (4)
B (3) 1 (4) FRA (1) #0(2) 75
px(t) =t, 0<t<l,
Rx(t,s) = %[min{t,s} —ts], 0<t,s<l1.
|
3. & Z1, Zy FMSLE AT HIIESHENLAS i, ${EN 0, J72208 o2\ sl X

X(t) = Zycos(At) + Zysin(At). 3R {X (1), € (—o0, +-00) } HISAEHRREUN H P J7 22 R %L
BT AR ?

& BBREAL {X(t),t € (—oo, +00)} BIHE RS
px(t) = E(Zy) cos(At) + E(Zs) sin(At) =0, t € (—o0,+00),
H B 7 2R ¥
Rx(t,s) =Cov[Z; cos(At) + Zysin(At), Z1 cos(As) + Zy sin(As)]
=Cov(Zy, Zy) cos(At) cos(As) + Cov(Zy, Zs) cos(At) sin(As)
+ Cov(Zy, Z1) sin(At) cos(As) + Cov(Zy, Zs) sin(At) sin(As)

=0 cos(\t) cos(As) + o2 sin(At) sin(\s)
=0 cos[A(t —s)], t,s € (—00,+00).

B {X (1)t € (—o0,+00)} JETETFafy.

4.Poisson 3 8 {X (t),t > 0} W2 (1)X(0) = 0;(ii) ¥ t > 5,X(¢) — X (s) RMIE K
A(t — s) B Poisson 43A7;(iil) A FRA MG R, KK HSERBM BT ZRE &
JE T T AR A ?

& {X(t),t >0} MHEREH
px(t) = E[X(1)] = E[X(t) — X(0)]
=\, t>0,
{X(t),t >0} By ZZeRECH
Var[X(t)] = Var[X(t) — X(0)]
=X, t>0,
Fs>t>0F

EIX(H)X ()] =E{[X(t) = X(0)][(X(s) = X (1)) + (X(#) = X(0))]}
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=E{[X(t) = X(0)]} + E{[X(t) — X(0)][X(s) = X ()]}
=Var[X(t) - X(0)] + {E[X(t) — X(0)]}?
+ E[X(t) = X(0)]E[X(s) — X(t)]
=M+ (AL + M- A(s — 1)
=Xt(As + 1),

G, {X(t),t > 0} #1H T ZRECH

=\, s>t>0,
H AR X
. Rx(t,s)
TX(t, 3) - [Rx(t,t)Rx(S, S)]1/2
= \/z, s>t>0.
S
[ |

5{X(t),t > 0} AFHEMUHH ) Poisson FFE. id Y(t) = X(t+ 1) — X(¢), iARL 2
{Y(t),t > 0} WX EREOR E U7 2R % e R H- TRtk

@ {Y(t).t >0} BI¥ERECH
py (t) = EX(t+ 1] = E[X(#)] = px(t +1) — px(t)
— )\ t>0,
H P 7 22 ek BCh
Ry (t,s) =Cov[X(t+1) — X(t), X(s+ 1) — X(s)]
=Cov[X(t+1),X(s+1)] = Cov[X(t+ 1), X(9)]
— Cov[X(t), X(s+ 1)] + Cov[X (t), X (9)]
=A(min{t,s} + 1) — Amin{t + 1, s} — Amin{t, s + 1} + Amin{¢, s},

0, Wo<t<s—1,

At — 1 Ys—1<t<
= (t=s+1), Zs - % t,s > 0.
AMs—t+1), Bs<t<s+1,

0, Wt > s+ 1,
XU T {Y(t),t > 0} T ..
6. & Z) M Z, RMSLRASAHBENER, P(Z = 1) = P(Z = 1) = L g
X(t) = Zy cos(At) + Zysin(At), t € R, iIRiE {X (¢),t € R} B TRE, B T-iRagng?
EBR RN { X (t),t € R} MIXMERECH

wux(t) = E(Zy) cos(At) + E(Zy)sin(At) =0, te€ R, (1)
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H b7 Z R ECH
Rx (t,s) =Cov(Z; cos(At) + Zysin(\t), Z; cos(\s) + Zysin(As))
=Var(Zy) cos(At) cos(As) + Var(Zs) sin(At) sin(As)
= cos(At) cos(As) + sin(At) sin(As)
=cos(A\(t—s)), t,s€R. (2)
(1) A1 (2) BPAL{X(t), ¢ € R} ZSE-VRy. ki, fadisen] 1, BEVLAE R X (1) AR BE
¥ow
gx(u) =E(e"*) = E{explu(Zy cos(Mt) + Zysin(At))]}
=F{exp[uZ; cos(\t)]} - E{exp[uZ,sin(\t)]}
:i{exp[—u cos(At)] + explu cos(\)]}
- {exp[—usin(At)] + exp[usin(At)]}, u € R,
BRI T X (1) §94075 5 t(€ R) 2%, B {X(1),t € R} R R PR, o
7WIE A Zo, 21, Zo, o ATRSLEI P ATHENLAE RS, E X X(n) = Zo+ 21+ -+
Zpn=0,1,2,---, W {X(n),n=0,1,2,--- } M7 EIRE.
BB EEIMEE 0 BAEE G, 6, €{0,1,2,- - Lot <to < <tp, B

X(t2) - X(tl) = Zt1+1 + et Zt27
X(t3) = X(t2) = Ziyy1 + -+ + Z,

X(ty) = X(tpr) =2y, 1+ + Zy,.

TR, Ziyg1, - 5 Zo HARBSE, BRI (Z0 4155 Z6)s (Zogras o+ 3 Zag)s 0 5 (i 11
o Zy,) EAHMRSL, Bl (1) B0, (ta) — X(4), X (t3) — X(t2), -+, X(tn) — X (tn—1) HAH

8. # X1, Xo, -+ B ML HENIAS 7, BRI ASKMEA BB { X1, Xo, -+ } B
FEF B ARy ()

Fixo, oo Xy (@1, s wg) =Fx,, (21) - Fx,, (2n)

(1)

=F(x1)---F(zg), —00<mxy, -1 <400,

KU T (X, Xoy) BIATRRET 10, g JER, 80 { X0, Xo, oo} PR B
9. & X Y ZMEALLIE PS50 A0 R HEHLIE I — s R BT AR AR I AR AR, 1K
PR SERES
P<X2+Y22§|X>Y).
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R EEE (X,Y) KRG HEREY

12242 <1
flxy) =9 "
0, HAth.

E5lid
P(X>Y) = [[ f(z,y)dzdy

>y

= % f f dxdy

z24+y2<1,z>y

PXTY?>3,X>Y) = [ flz,y)dedy
224y2>3 x>y
= % ff dxdy
2<a?4y2<l,a>y
2

—1[1- (7] =%
TSR A HEZE A
P(X24+Y2>3 X>Y) 7

X>Y)= = .
| X > ) P(X>Y) 16

P(X2+Y22

] w

10. B FIKSECH A\ 1Y Poisson A ANITHELES, T B TR B E[EIFE Th, To, - -
ML SEC N IR eI R, 12 S & [0, 1] BB iR TR, B XA
[C0,1], HKBEEH | 1] R P(Ty € 1,S=1)= P(Ty € I, Ty + Ty > 1), -
WPThiellS=1)=|1|

RRE BB PR, 5 ARTE T+ + T ZIEA T B = 1,2, T S 2
[0, 1] BB IRE N THESCAR A B 1 S B PR

{T1E[,Szl}I{Tlel,T1+T2>1},

Wik
PTel,S=1)=P(T e, T, +T,> 1). (1)
i (Ty, Ty) HIBEE 28 R
fvmy(tita) = fry () fry(t2) = N2 2OFR) 4y 4y > 0,

eS|

P(T1 € [7T1 + Ty > 1) = / f(Tl,TQ)(tl,tQ)dtldtz

t1€lt1+t2>1
=\? / / e Nt gt dt,. (2)
t1,t2>0,t1€1,t1+t2>1

A

U:tl, U:t1+t27
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WIFPHE (2) PR R K

P(Ty € I,T) + Ty > 1) =)\? / / e dudv

uel,v>1

+o0
:)\2/du/ e Mdy
uel !

=\ T|e™ (3)

12 SHSFHHEE V ASAEESR V..V, Ve, B0 B RS Maxwell-
Boltzman Ef N

1 { vz +vp 4 v?
exp ————~L—=

(kT3 kT } 1 00 S Ve Uy Ve < 00,

fvx,vy,vz(vm, Uy, Uz) =

Hor K J2 Boltzman ¥3(T BAXIEE, HENTHENRERN e KK » FTRpyZIEM
L NHE A ZH.

& BT ViV, V. MERGEE RN

1 vZ +vp 4 v?
fvz,vy,vz(%avy,vz) —W €xp T kT

RS G 1 U
QrkT)V2 P\ "2 [ @rkT) 2 TP\ T 2T

1 v?

. W@Xp {_ﬁ} 5 —00 < Vg, Uy, Uy < +00,
IV, V. Ve TEHSE, Vi, V. Ve BRM R N(0.AT). B FA R B
1
e = §mE(V12 + Vy2 + V2 = gka’

H A 75
2e

3R @ J7 A Sh R X E A S EE Dy

m 400 U2
mE(|Vm|):W/ |Ux|eXp{—2kT}dvm
v

—00
2
T

m 0
~ (2nkT)2 [_ /_ P {_ 2kT} dv,




FIS: 7 IRASE R CFEVLT R ) ) SR 7
400 2
+/0 Vg €XP {—21]:? }dvm]
_ 2m /+oo B v? J
@k f, P\ T )
m +o00 Ug )
~ 2rkT)V? /0 P {_QkT} d(v.)

2%k /2
()
T

2 [ 2 \?
mE(\VzD:g(ﬁ) :

ik (1) ¥

>N
jm

|
13 EEENUREL X0 X BSLRGME, SMATRSEOY A BHRROM. BE T =
;Xi RINZHH (n, ) 89 T 2041, Fw N

)\TL

ft) = o 1)!t”_16_)‘t, t>0.

EBR EEEI T = 3 X, MR ERERCY
=1

gr(t) = [9x,@)]", (1)
Hrf g, (1) 9 Xo BOREERREL BT Xo IRNSHOY A Wy3a% i, B

+oo A
gx, (t) = /\/ ey = Tt <\,
0

B (1) it

gr(t) = (%)n, t< A (2)

NZH (n, \) B T A7 g R BE R EOH

(t) o L e xnflef(/\ft)zdx
==,
AT (n=1)!

O EE
A n
B (2) B T = z X; FRIEHCH (n,\) #y T 534

4. B Xy M Xo 23RS EIEDY M A1 Ao #Y Poisson BEHLARHR. KK
X1+ Xy W00, it Xo + Xy = n 05X 540 1.
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B EERE X ~ PO, X g9 EER RN
+00 i
gX(t) :E(etX) _ Zez‘t)"_e—)\

7!
i=0

-A — (Ae')? t
=e Z = exp{A(e' = 1)}, t€ (—o0,+0),
i=0

H I, Xy + Xo AR BERRECH

X1 +Xo (t) =9x, (t)ng (t>
=exp{ (e’ — 1)} exp{Aa(e — 1)}
=exp{(\ + Ao)(e" = 1)}, ¢ € (—o0, +00),
XU T X1+ Xo ~ P(A + A2). #
P(X,+Xy,=n)= (A“;Liﬁ?)ne@l“?), n=0,1,2---. (1)
HET A
P(X1+X2 :n,Xl :m) :P(X1 :m,ngn—m) :P(Xl :m)P(XQIn—m)

e 2, mmn=01,2---,m<n,

B (1) 745

PXi=mXi+Xo=n
P(X1:m|X1+X2:n):(1 1+ Xo =)

P(X1+X2:n)

)G) G5)
- m )\14‘)\2 )\1"‘)\2 ’

m,n=20,1,2--- m<n.

|
15, & Xy, Xy, - PSZHAMEILL A ISR SM, N 5 X0, Xo, -+ M57,
N R M I 537
P(N=n)=p1-8"" n=12---,0<p<1.

RGN i X, 94375,

W BRI BN = n B X0 X, ST EAARRIAOBL X S
. BB TATERL 51 N = n B, 3 X, AL (n.3) BHE T 54

n

o
Frvly [m) = =t e, >0

HOHEBLAT Y — i X; B

fr(y) = ZfY\N(y | n)P(N =n)
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_ e A1 =)t
= Abe nz;: (n— 1)
— )\ﬂef/\te)\(lfﬁ)t
= Mge M t>0.
XU T Y BRASECE A6 365054 W
16. # X1, Xy, - - WOLFSE, P(Xy = +1) = 3,N 5 X;,0=1,2,--- M HRNAZS:

O 5 BILATAME, 0 < 6 < 1. SORBENLA Y = i X, W, A WO
W1 AL HES RS 0, &

E(Y|N=n)= ZX|N_n ZX|N_n

:E(Z X;) = nE(X;) =0,

=1

E(Y?|N=n)= ZX | N =n] = E[(ZXZ-)2|N:n]
:E[(ZX En:iE X X;)
:ZE(Xf)Zn,

E(Y*|N=n)=E[}_X,)’| N=n]=E[)_ X)"| N=n]

i=1 i=1

n n n

X=> 3> Z E(X:X; X, X))

j=1 i=1 k=1 I=1

E(YﬂN:n):E[(Z DN =n]= ZX | N =n]
3

n

- Zn: E(xH+ > B(X!BE(X?) =n?

i,j=1,i#j
Y HBIEA
E(Y) = E[E(Y | N)] =0,
—BirER
E(Y?) =E[E(Y? | N)| = E(N)



10 Bl AIkAEE (FEVEE) JBMBRE

=8> n(1- 5 = 5
n=1
=Hih
E(Y*) = BB | V) =0,

By
E(Y?) —E[ (Y[ N)] = E(N*?

&2 BB, MMEEEES n, A

~—

S

E(™ | N =n) :E(exp{tZXi} | N=n)= E(exp{tZXi} | N =n)

—Elexp(t Y X)) = (B

= [%(e‘t +et)] E

Bt .
B | %) = |3+ e
BT Y By RReR
9v(t) =E(e™) = EIE( | V)
—BZ{ e ]n (1-p)!
Bty
21— A+ )
BY HyHEy
By =0
BN
B = 00 |- 2,
=i
Bty = T
%
) d4fl§4(t) o= %
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17. BEMLAE R N IRASHOH A #Y Poisson 0. 457 N = n, FEHLASR M IRMLL n
M p AR T A, XK M A TR A

& HEEEA
P(M=m|N=n)= (n)pm(l—p)”_m, m=20,1,2,--- n,n=0,1,2,---,
m

" -\
P(N:TL): ‘ ) n:0a172a"'a

n!
WM I TC SRR S A

P(M=m)=>Y P(M=m|N=n)P(N =n)

o n—m\n

_ n\ (1 —
_ e S (m) %
(Ap)me™ i [(1—p)A]"

m)! n!

n=0
A m,—A\p
:(p)'e C m=01,2---.
m:

XU T Y IRISECH Ap 1 Poisson 4347 B
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& 2

Lo {N@) : t > 0} B—imERH A # Poisson 182, X 0 < s < ¢, MR KZMHMEER
P(N(s) = k | N(t) = n).

& BT

_ (As)ke_xs A=) G
k! (n—k)!

IR () Y
kl(n — k)! ’

k=0,1,--- ,n,n=20,1,2,--- ,0< s < L.

P(N(s) =k | N(t) =n) =

P(N(t) = n)
n! s\ F s\n—k
T kl(n— k) <¥> <1 - E) ’
k=0,1,---,n,n=0,1,2,--- ,0< s <t.
XU T,N(s) | N(t) =n~ B(n,2),0<s <t
2. & {N(@{) : t > 0} B—iREH \ #J Poisson &, Xt > 0,s > s, iIRITH
E[N()N(t + ).
BB ATH

EIN@N(t + )] = E{N@)[(N(t +5) — N(t)) + N(?)]}
= E[N(t)(N(t +s) — N(1))] + E[N(t)*]
= E[N®)]E[N(t+s) — Nt)] + Var[N(#)] + [E(N(t))]?
= Al - As + AL+ (At)?
= X[A(t+s) + 1]

3. UMK TR RN 3 /MY Poisson 1t LA iR, Al
() IR 8 I Fh /i i A R

(i) F2FE— 0 Bk BRI 40 A A 427

R E 8 EEFRETHE, BN R G, T
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(i) BreREEREH

P(N(4) =0) =e* ~ 6.1442 x 107°,

(il) 1T N HARE B Ry T,
P(Ty >t) = P(N(t) = N(4)) = e3¢ ¢ >4,
H RS Ty Mo A el Bl
Frt)=1—P(Ty >t)=1—¢e30Y ¢ >4

RN

dFr, (t
fr(t) = %() =3e 30 >4

XU T Ty — 4 IRISHECH 3 WiEknfi. |
44{N(t):t >0} F— A\ =2 ] Poisson Tz, 3K
()P(N(1) < 2);

(i) P(N(1) = 1HN(2) = 3);
(i) P(N(1) > 2| N(1) > 1).

® ()
P(N(1) <2) = P(N(1) = 0) + P(N(1) = 1) + P(N(1) = 2)
-2 2! -2 2° -2
TR T
~ 0.6767.
(i)
P(N(1) =1HN(2) =3) = P(N(1) = 1, N(2) — N(1) =2
= P(N(1) =1)P(N(2) = N(1) = 2)
_ 2_1672 2(2 — 1)]2672(271)
1! 2!
~ 0.0733
(iii)
PIN(1) > 2| N(1) > 1) = P(N(;)(;(fg(g 2 1)
_ P(N(1)>2)  1—P(N(1)=0)— P(N(1) = 1)
- P(N(1)>1) 1—P(N(1) =0)
_,__PNm=1p G
B 1-P(N(1)=0) 1—e2
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6. —ifl 600 BUHYZEVEBILA 240 DEIRIEEER, XA Poisson 1 FRUT IR H Rk 42

3 TR k AHIRISERIER L =0,1,2,- -+, 240.
P(N(m+3) — N(m) = k | N(600) = 240),
k=0,1,2--,240,m =0,1,2, - 597.

BT
P(N(m+3) — N(m) = k, N(600) = 240)
240—k
= P(N(m)=1,N(m+3)— N(m) =k, N(600) — N(m +3) =240 — k — )
=0
240—k
= Y P(N(m)=1)P(N(m+3) — N(m) = k)P(N(600) — N(m + 3) = 240 — k — 1)
=0
240—k e
_ (m)‘)le—m)\ ) (3)‘)ke—3A ) A(597 — m)*0* le—/\(597—m)
]! k! (240 — k — 1)
240—k e
:)\24()64500)\3_]g ﬁl (597 — m)>0~ !
kL& 10 (240 — & — 1))
3]65972407]{
= \H0m000A =2 k=0,1,2,---,240,m =0, 1,2, -,597,
6 k!(240—]€)!’ ) Y ) ) ’m ) Y P

(600A)*% goon

P(N(600) = 240) = ~— e,

B, B (1) A%

P(N(m +3) — N(m) = k | N(600) = 240)
P(N(m +3) — N(m) = k, N(600) = 240)
P(N(600) = 240)

240! 3\" L3 240k
T k1240 — K)! (@) ( _@> ’

k=0,1,2,--+,240,m =0,1,2,- - ,597.

1P

k
n! APy

lim 7"19’;(1 —p)" ="t k=0,1,2,---

n—00,NPn—>A k'(n — ]{]) ]{]'

R (2) RN
P(N(m +3) — N(m) = k | N(600) = 240)

%(240 ' 3/600)]667240-3/600 _ (6/5)]6676/5

k! k! ’
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k=0,1,2,---,240,m=0,1,2,--- ,597. (4)
R (2) 1 (4) 5 AT1F

FEOME | EEME || k| KERE(E | GEUE
0.3003 | 0.3012 || 6 | 0.0012 | 0.0012
0.3622 | 0.3614 || 7 | 0.0002 | 0.0002
8
9

0.2175 | 0.2169 0.0000 | 0.0000
0.0867 | 0.0867 0.0000 | 0.0000
0.0258 | 0.0260 | 10 | 0.0000 | 0.0000
0.0061 | 0.0062 | 11 | 0.0000 | 0.0000

Ot s W NN = O

n
8. & {Ni(t):t>0},i=1,---,n K n PMHZHIHERESE Ni=1,--- ,n 1
Poisson i 8, it T HAELEER n DI 20K E T — 3 FREZ], 15k T #4047
B BB
{T >t} ={N;(t)=0,i=1,---,n}, t>0,

3
P(T >t)=P(Niy(t)=0,i=1,---,n)
= P(Ny(t) = 0)--- P(Ny(t) = 0)
= eiti;/\i, t>0,

T, T #5340 R ECH
Fr(t)=1— P(T > t)

—ti)xi
_1—e & i,

fr(t) dFT Z t > 0.

=1
XU T T IRINSECH Z A B8 A

8. B {N(t) : t > 0} BIRE R X §J Poisson 1. 45E N(t) = n, iR r ML
EEE/‘JHTJ.%J Wr E’J%ﬁ:{ﬁr %{ fWT|N (wr ‘ n),r - 17 .

& EEE

{W, <w,} ={N(w,) >r}, r=1,---n,
ESNEE]
PW, <w, | N(t)=n)=P(N(w,) >r| N(t) =n)
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_ P(N(w,) >, N(t) =n)
P(N(t) =n) ’

Wy, t > 0.

MY 0<w, <th,H

B (2) A1 (3) RN (1) T fE
P(W, <w, | N(t) tnzk,n_ |rt—w,n) :

O<w.<t,r=1,---,n.

=(r— 1 Z kl ’
O<w, <t,r=1 n,
BHAN (4) 15
n! wr
P < Nt: — r—lt_ n—rd
(Wi < 0 | NO) =) = e [ =y
O<w.<t,r=1,---,n.

XY T, & N(t) = n,W, BIZRAEERECY

n!

n—r

r—1
s — t_ r ; 0 < r < t) —_= 1’-.. s
fw v (wr [ 1) r—1)ln= r)'t"wr (t —w,) w r
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9. FESHON A By Poisson 8 {N(t) : ¢ > 0}, HE—FFMLH IR p 8
WEEF), BRI R (Vi) -t > 0} R {N(1) ¢ > 0} BeAF 4t
{N(t) = Ny(t) : t >0} BB2{N.(t) : t >0} 5 {N(t) — Ni(t) : t > 0} J&FHMAL?

& BRI

(H)N1(0) = 0;
(H){Ni(t) : t > 0} —PH LI IR,
FEIE

(iii) ¥F 0 < s < ¢, Ni(t) — Ni(s) IRINSECH Ap(t — s) By Poisso 4345, MM, H
(1)—(iil) AT%A, {N1(t) - t > 0} &—Z%Ch \p B Poisso 2. HE, X 0<s <t

PUNAE) = Ni(s) = m | N(0) = N(s) =) = (1 )om(1 =,
m=0,1,--- ,n,n=0,1,2---. (1)
T {N(t):t >0} EZ%¥CH \ (19 Poisson IHFRA[H, X 0< s <t, H

P(N(t) = N(s) =n) = [A(t;s)]news), n=0,1,2,---. (2)

e (1) F1 (2) w75
P(Ny(t) — Ny(s) = m)

=Y P(Ni(t) = Ni(s) = m | N(£) = N(s) = n) P(N(¢) — N(s) = n)

= i (n)pm(l —p)" " Lt;! M re

7)\255 = AR = 8))"
( Z [()' )]

m=0,1,---,

_ [)‘p(t B 8)] ef)\p(tfs)
m! ’

AP T, X 0 < s <t, Ni(t) — Ni(s) IRIANSHECH Ap(t — s) ) Poisso 4.

EERE n ANEVLFME Ay, - Ay S, U n ANBEVLEFE Ay, - - A, RS, Hodr A4,
FT A BFET A WXL =1, n, BT A{N(t) : t >0} H5{N({E)—Ni(t) : t >0}
THSL. HON1(t) B N(t) — No(t) BIXFRRYERTAL {N(t) = N1(t) : t > 0} B—Z%0Ch M1 —p)
i Poisso 11721

10. A& EFLEF I R ERMNSECH M #Y Poisson 1t F& {NVi(t) : ¢t > 0}, T
FIEAMNRERMNSE R Ao B Poisson #F2 {No(t) : ¢ > 0}, H {MNi(t) : t > 0} §
{No(t) - t > 0} PhSL. 3R] {N(t) 1t > 0}={Ny(t) + No(t) : t > 0} B2t fE? FHt8sE
WA AN() -t >0} o, REFRBIEMHESE.

B Bk HERSANQ) =
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HWK, BT {Nu(t) : t >0} 5 {No(t) - t > 0F Phor, B, MMEF 0 <t <--- <tyn
EREALID R (Ni(t1), -, Ni(tn)) 5 (Na(th), -+, Na(tn)) PR32, NI, n — 1 4EREALI &
(Ni(t2) = Ni(ta), -+ Nitn) — Ni(ta-1)) 5 (Na(t2) — Na(t1), -+, Na(tn) — Na(tn—1)) B4
3L, T Ni(ta) — Ni(th), -« - Ni(ty,) — Ni(tn—1) BRSL, No(ta) — No(te), - -+, Na(t,) — No(tn—1)
MSL, 8 Ni(ta) — Ni(th), - -+, Ni(tn) — Ni(tn-1), Na(ta) — No(t1), - -+, No(tn) — No(tn-1)
Mz, BTN (t2) — N(th), -+, N(tn) — N(tn—1) M52 XU T {N(t) : t > 0} Z—l5r

wJE, MEE 0 < s <t, I Ni(t) — Ni(s) IRIASECH Ai(t — s) #Y Poisson 4347,
No(t) — No(s) BRINSECH Aa(t — s) Yy Poisson 734, H. Ni(t) — Ni(s) 5 Na(t) — No(s)
S, RN (L) — N(s) BRAESECH (M + A2)(t — s) #Y Poisson 4304, # {N(t) : t > 0}
T—ZHh M + Ay B Poisson 11 2.

LU A VL 3 R RTEREFR {IN1(2) - £ > 0} FT {No(t) - t > 0} 58 —4ZEIRF By Bt
Z1, W Uy #1 Vi M7, SRR ECE M F1 A B350 0. BTk RE B ERIA MR

P(Uy < V1) = M) / / e~ At A20) gy gy

u,v>0,u<v

400 400
= )\1)\2/ e’\”‘du/ e 2V dy
0 u

+oo
=\ / e~ itra)ugy,
0

VD

11 whdrAl (Shock Model) 8 N(t) NFIERGEIA] ¢ ZFF o drkAL, XES
¥ A HY Poisson 1. WA b Wby xt RERIIEF RN Vi RSO 1 093850
i Ye, k= 1,2, - WILFEDAR. I8 X (1) NRGEITZEIREHRE, GIEF-L—E TR R
a B, REMAREZRTT, FWw ik L T NRGAFw. RRKIZRER A £(T), X
JITAR 45 RAE Hh EARE.

R R
{T>1}={X(t)<a}, t>0,
S]]
N(t)
P(T>t)=P(X(t)<a)=P() _ Yi<a)
N B
=> P> Vi<a,N(t)=n)
n=1 k=1
00 N()
=Y P(Q_Yi<a|N(t)=n)P(N(t) =n)
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= S P(iYk <a)P(N(t)=n), t>0.
n= k=1

1 =

(1)

WE?Y%kZLZ~~mjﬁﬁﬁﬁﬂw&éﬁﬁuﬁﬁﬁwﬁiH%&égﬂiﬁﬁ
=1

RN )
fsn(s):( a 1)'3”_16_”5, s>0n=1,2,---,
n—1)!
[
n ,un @ L
P Yi<a)= /s” e Mds, n=1,2,
; (n—=1!Jo
X
At)"
P(N(t):n):( ')e’\t, n=20,1,2---
n!

B (2) F1(3) AN (1) 78

o0

=Xt ()\,ut)n “ n—1_—us
P(T>t)=e ;n!(n—l)!/os e "ds, t>0.
[
+o0
E(T) = / P(T > t)dt
0
0 n +00 a
_ Z '(lu’)‘) '/ t"e)‘tdt~/ Snfleﬁusds
1 0 lun /oz 1
= — s e Hds
1 [ =
—— — s n—1
)\/0 e ; (n— 1)'5 ds
po [t oy
== ds = —.
)\/0 TN

XYL T, 45 AR (RPRGEPr 2 vh i @ 20) o B/ (RPERUC ol BT 2 A A - 24 3 3
R), o BN (B RGEHTREAR 32 B9 BE R RN, ARG T4 A7 il . XA A H IR

At

12. & {N(t) : t > 0} EMEERECH A\(t) AIFESFIR Poisson i3 #2, X1, Xo, - -+ N34

[F1] g B[] ] B
(1) X1, Xy, - BEMAL?
(i) X1, Xo, - - AP AR?
(ifi) R (X1, Xo) #9707

i EEF
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PRI, (Wi, Wa) BIER & 20 Ai B RN

Fov,wa (t1,t2) = P(Wy < tq, Wy < ty)
= P(N(t1) > 1,N(t2) > 2)

o~ k
=Y "> P(N(t1) =L N(ts) =k), 0<t; <t. (1)

BEHAAN (1) F15

0 k
o 1
Fovyway (t, 1) = e ™) E o § :

[eS) k
=y {Z (';) m(tr) m(tz) =m0 = [m(ts) - m(to]k}
k=2 " Li=0
— omlt2) Z % {m(t2)k . [m(tg) . m(tl)]k}
k=2
— o—m(t2) {i m(t2>k - [m](;2) - m(tl)]k - m(t1>}
k=0 )
— o~ mlt2) {em(tz) — emlt2)=—m(t1) _ m(tl)}
=1—e ™) _m(ty)e ™) 0 <ty <t (2)
e (W, Wa) BIERE % R ECh
P Fowy wy (T, t
fumoft ) = T

= )\(tl))\(tg)e_m(tQ), 0 <t <t (3)
T
Wi=X:, Wy=X;+ Xy,

lHSU\ (Wh Wz) | (X1,X2) E’J Jacob 1?5']:—&%]

oW, Wa)
I(X1, X))

T, H(3) AT (Xa, Xo) RYHRG % B R ECN

foaix)(tist2) = Mt + to)e ™02 ¢y 1, > 0. (4)
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ﬁiﬁ'ﬁT, *ﬂ{_‘,, X 5 Xy Z:ﬁiﬁ, H Xy E’Jf‘ﬁﬁ@ﬁﬁ

+o0
fxi () = A(t) / Aty + to)e™™0F2) gt
0

= \(ty)[e ™) — gmmF)] 4 > 0, (5)

Horr et iy Tk e
+o0

—+00
1= le (tl)dtl = / /\(tl)[e_m(tl) — G_m(+oo)]dt1
0 0

=1 — [m(400) + 1]e ™),

B
e ) = 0.
BHARN (5) 115
fx,(t) = At)e ™™t >0, (6)
HET, 1 (4) 51, Xo W% BERECH
Fxo(t2) = /0 - At + t)e ™2ty >0, (7)

13. ZZJBXFA t > 0, BRBERREL A(1) KT 0 fHESFIK Poisson i #2 {N(t),t > 0}.
& om(t) = [ Mu)du,t > 0.m(t) BIRERGEN 1)t > 0,38 Ny(t) = N(I(1),t > 0. iR
UE: {N1(t),t > 0} ZiEH Y Poisson it 2, >R IHGRE.

B EE Ni(0) = N(1(0)) = N(0) = 0. FiR, A ATHL, m(t) & t > 0 B34 ek
% ISR E (1) 2 ¢ > 0 By RE NI, SMEE 0 <t <ty <--- <tn, H
0<I(ty) <lta) <---<I(ty), HH

Ni(t2) = Ni(t) = N(U(t2)) = N(U(t1)), -+ Ni(tn) = Nitn-1) = N(I(tn)) — N(U(tn-1))

L AN(),t > 0} ARy MsZvE R, {Ni(t),t > 0} W EMSIH. e, XHMER
0<s<t, f

P(Ny(t) = Ni(s) = k) = P(N(I(t)) = N(I(s)) = k)
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i ERFR, {N(t),t > 0} B—5REEy 1 #) Poisson 17 W
14 B A{N(t),t > 0} R— R, AW T ik ar Bty 5 Oh:
(N (1) <k} = {W > 1},
WHN(t) <k} ={Wi = t},
({H){N(t) > k} = {W} < t},
Horr Wy B5 b ADFHAERSERRT], £ =1,2,- .
B o (W<t} ={N{t) >k}, k=1,2,---,t>0 740
W{N@) <k} ={N(t) = k} ={W, <t} ={W}, > t}.
{NE) < kY ={N@t) <k+1}={N@) > k+ 1} = (W1 < t} = {Wjy1 > t}.
H{N() >k} ={N@t) > k+1} = {W, < t}. B

(
(



;7 kA S KBELE R Y T B 23

& 3
1. XFF Markov 8% {X,,n =0,1,2,---}, iRIFLMF
PXoi1=71Xo=td0, , Xn1=1p1,Xn=1)=P(Xpp1=7| X0n=1)
SO TR A AR 0 Fom B FTARES do, - i dry e Gy B
P(Xnt1=J1, s Xogm = Jm | Xo =0, , Xp1 = in—1, X = i)
=P(Xpr1=J1, s Xotm = Jm | X = in). (0)
B B SGIEW (X, n=0,1,2,---} & Markov 4 < WHERIEGUER n A k < n,
2 {n, - m} {01, on = 1} BRAEERRES inys oo i, 0,0, BIH
PXpi1=71Xn =tngs- s Xy =ing,, Xn =1)

—P(Xps1 = J | Xn = ). (1)

H2 (1)={X,,n=0,1,2,---} 2 Markov " JE BRI (7£ (1) FHL k = n BIF]H
H). A {X,,n=0,1,2,---} & Markov &% =(1)". i {X,,,n=0,1,2,---} & Markov
%%ﬂa Xj‘{£%5”5ﬁ%ﬁ n &’f{%qﬁ?& iOa ila e 7in—17iaja fl}jﬁ

P(XnJrl :.7 ‘ on’io,"' 7Xn71 :Z.nflaXn:i) :P(XnJrl :.7 | Xn:Z>7

3l
P(Xo =10, , Xpo1 = tn—1, X = 1, Xpy1 = J) _ P(X, =1, Xn11 =J)
P(XOZZ'OV" aXn—lzin—laXn:i) P(Xn:Z) ’
ES ]
P(XO :i07"' 7Xn71 = Z.nfla)(n = Z.ernJrl :j) . P(XO = iOa"' 7Xn71 = Z.nthn :Z)
P(X, =14, X1 =7) N P(X, =1) '
(2)
1ii]
P(Xm = ima"’ 7Xnk = ink7XTL = 7;7XTL+1 :.7>
— > P(Xo =g, , Xpo1 = in-1, Xy = 1, Xps1 = j),

P(Xn1 ) 7Xnk = anaXn - Z)
= E P(XOZZOv"'aXn—lzzn—laXn:Z)
eX,m=0,1,--- 1 — 1
m # nj n

T (2) A7
P(Xm :ima"' 7X7Lk :ink7XTL :iaXn+1 :j) P(Xm :ima"' 7Xnk :inkaXn :i)

P(X, =1,X,11=1J) P(X, =1) ’
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I
P(Xm =lny, 0 Ky = lny, Xn = 1, Xy :.7) _ P(Xn =1, Xnt1 :.7)

P(anzznlaaXnk:anaXn:Z> - P(Xn:’L) ’
HIHESZA5 (1).
HWK, B {X,,n = 0,1,2,---} & Markov $& <(0). 7(0)={X,,n = 0,1,2,---}

N Markov 58" ZBRH (1€ (0) FH m = 1 BIuJFEH). FiE"{X,,n =0,1,2,---}
Markov §§ =(0)”. B {X,,n=0,1,2,---} & Markov #&n] 15

P(Xn—H :jla"' aXn-i-m :jm | XO :iOa"' 7Xn—1 = in—laXn :in)
P(Xo=io,  , Xp 1= in1, Xy =0, X1 = J1, s Xogm = Jim)
P(Xo =g, , Xn1=in1,Xn = i)
P(Xo=1ig, -, Xno1 = in-1, Xpn = tn, Xp1 = J1, -, Xokm = Jm)
CP(Xo =g, Xno1 = ln-1, X = in, Xp1 = J1, » Xntme1 = Jm—1)
P(Xo=vd0," , Xn1=In 1, X0 = In, X1 = J1, s Xngm-1 = Jm—1)
P(Xo=1dp, , Xp-1=ln_1,Xn =1p)
:P(Xn-i-m = jm | Xn-i—m—l = jm—l)
P(Xo =g, , Xn1 = tn-1, X = I, Xnp1 = J1, - s Xgm—1 = Jm—1)
P(Xo=1dg,  , Xp1 =tn_1,Xp = ip)

:P(Xner = jm ‘ Xnerfl = jmfl) e 'P(Xn+2 = j2 ‘ XnJrl = jl)P(XnJrl = jl ‘ Xn = Zn)
(3)

BBk (1) 715

P(Xn+1 =J1, s Xontm = Jm ‘ X :in)
_P(Xn =i, Xnp1 = J1, 5 Xogm = Jm)
P(X, =1,)
_ P(Xn = i, Xog1 = J1, -, Xk = Jim)
_P(Xn = inaXn—l—l = jla e >Xn+m—1 = jm—l)
. P(Xn = Z-na*XnJrl =J1, - 7Xn+m71 = jmfl)
P(X,, =1iy)
=P(Xptm = Jm | Xntm-1 = jm-1)
) P(Xy = tin, Xop1 = J1, s Xnpm 1 = Jimn1)
P(X, = i)

:P(Xn+m = ]m ‘ Xnerfl = jm71> e 'P(Xn+2 = j2 ‘ XnJrl = jl)P(XnJrl = jl ‘ Xn = Zn)
(4)

H (3) F1 (4) Bif% (0).m
2. %rﬁ’lﬁﬁ%rﬂ X = {07 15 2} J:é/‘J_./[\ Markov % {Xnan = 07 15 27 Tt }a E\:%%ﬁf
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0.1 0.2 0.7
P=1109 01 0 ;
0.1 0.8 0.1

WIS AT A po = 0.3, p1 = 0.4,p2 = 0.3, KM P(Xo =0, X, =1, X, = 2).
P(Xo=0,X;=1,X,=2)
=P(Xo=2|X;=1)P(X;=1]| Xo=0)P(X,=0)
=P12 Po1po = 0.

3. TR F5HE 0,1 Pift, N0 Bfeis. 52 L sa By
a. Xo =0 BREHIES, T X, BIES n HHEEEINES. B {X.,n=012,-}R
— Markov 8, FORZSZEH X = {0, 1}, MR N

Py P 1—-
p=| 1% o) ), ae).
P10 P11 [0 11—«

a)n ZEAHBEMR P(X1 =0, , X, =0 Xo=0),n=12,---,
b)n 2 Z JFAEBTERIIMR P(X, =0 Xo=0),n=1,2,---.
& (a) FoREERN
P(X,=0,-,X,=0] Xo=0)
=P(X,=0]Xo=0X; =0, , X, 1 =0)P(X; =0, , X1 = 0] Xo=0)
=P(X,=0] X, 1=0P(X; =0, , X1 =0 Xo=0)

R

(
(

—P(X, = 0] Xp1=0)--P(X; =0] X, =0)
:(1_a)n’ n:1727""

(b) ekt
P(X,=0|Xo=0)=P n=12--, (1)
Ht P S n R RAE K
pim pi a l1-a
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Hordt

B & (1) Bif%
P(Xn =01 Xo=0) :%[14—(1—2@)”], n=1,2---

4. AB WEERIREE N AR MR 2 FERH] n SeN N BRI AR
—ER, SVE N AB PP —E, e A SERIBERCY p, e B BERIER Y ¢, pta =1,
5 PR H Y BRI\ AP R . B2 X, AT i A SEFPRYERRL, KK Markov 5§
{Xn7 n= 07 17 27 Ty } %%@M%ﬁﬁ

FRE BB (X, n=0,1,2,--- } BPRESZNAN & ={0,1,2,--- ,N}. KA [, 58
ARTERTZ] n N N ABRPEHER MG — BRIV LR, 0%

;)0 ERZn B ERPEUH 2R,
! =1, TERTZ] n N A BEFHCH —BK.

{P([n:0|Xk:ik,k:O,1,~-,n—l):P(In:O\Xn1:2'”1):1—@'"‘1,

G

P(In:_1|Xk:ik7k::O>1a"'an_l):P(In:_l|Xn_1:i”_1)zzr}\;l'

UL J, FORTERZ] n N AB P PEGE — ST AR R 4R, 292

L L AR g A G,
" 0, 7ERTZ] n e B .

Hﬂﬁ‘@:&ﬂ%ﬂ,{Xn,n:O,l,Q, a-[n = 1a27} 5 {Jnan: 172a} Zﬁ_{j, E— Jn E/‘Jﬁ%ﬁ
H

(2)

LS, H

X, =X, .+L,+J,, n=12---. (3)
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FHEASE {Xn,n =0,1,2,---, } — Markov £ H32, i (1) f (2) 741, SHEZIE
B JMEERS b0, i € X H

P(Xpi1 =tpy1 | Xo=1t0, -, Xpo1 =1, Xy = ip)
=P(X,, + Ins1+ Jny1 = tng1 | Xo=d0, -+, Xpo1 = ip_1, Xy = in)
=P(Lyi1+ Jus1 = tns1 —in | Xo =0, s Xn1 = ln_1, Xpn = in)
=P(Lys1+ Jos1 = tns1 —in, Iny1 = 0| Xo =g, -+, X1 =1, Xpn = in)
+ P(Iny1 + Jpy1 = ing1 — bny Ing1 = =1 | Xo =0, , X1 = i1, X = in)
=P(Jui1 =tns1 —ln, Iny1 = 0| Xo =g, -+, Xpo1 = 1, Xp = i)
+ P(Jos1 =tns1 —n+ 1L, Ly = =1 Xo=rdg, -+, Xpo1 = 11, Xy = i)
=P(Jui1 =tins1 —in | Xo =10, ", Xpn-1 =tin_1,Xn =in, [ns1 =0)
Pl 1=0]Xo=1dp, , Xpn-1=ln_1, Xy =iy)
+ P(Jos1 =tns1 —in+ 1| Xo=10, + , X1 =tn_1,Xn = ln, Lny1 = —1)
Pl =—-1]Xo=vdg, -, Xp1 =1, Xp = ip)

=P(Jnt1 = iny1 —in)(1 = 55) + P(Jnp1 = dpp1 —in + 1)

N N
p( - Zﬁn)’ Zn—l—l = 1
= q(l_lﬁn)_'_plﬁna 2n+1_ZnIO, (4)
q%’l’ ZTZ+1 —_ ZTL = —]_7
0, Hofth.
[ B W] 15
p(l o Zﬁn)’ Zn-l—l = ]_
1-%)+ y Intl T ln = 07
P(Xpi1 =tps1 | Xy =1p) = q< N) pN Z +1 Z )
g Int1 — In = —1,
0 Hofh.

k& (4) A

P(Xn+1 = Z'n—l—l | XO = iO) e aXn—l = Z.n—la Xn = Zn)
:P(Xn—H = Z'n-l—l | X, = Zn)

p( - Zﬁn)a Int1 — Up = 1,
qwna in+1_in:_17

0, FiAth.
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FUIS: 774553 AL AR Y S

ﬁiﬁ%T){Xna n = 07 1’ 27 ) } j@ﬂ Markov %7 Hﬁ;%@ﬁ%gﬁﬁyg

qN pN 0 0
¢ qN-1+p p(N-1) 0
) 0 2q g(N—=2)+2p --- 0
P=— C
N
0 0 2g + p(N — 2) %
0 0 g(N—-1) q+p(N-1) p
0 qN pN
|

5. RN —ERES N B IIER Jy k. e HBLIER fERE p, MBS T §HE
K q, p+q=1 KFIALLEZHBURBOPIRE = HIH Markov 8, HRPHFEMZL
PR E A =AF Ik

B UL ZR5 n IR SRR, 29
1L, 25 n RHFTH HBLIE T,
-[n: - n:1a27"'7 (1)
0, %5 n KHEH H BT,
W A{Ly,n=1,2,---} F—MLREFAAENAEREFS], P(LL=1) =p,P(L =0)=q 2
HEREL A 1
Xn: (Inajn-l—l)a n = ]-72a"' ; (2)

A2 A X ={(0,0),(0,1),(1,0),(1,1)} #) Markov &% Kb, FEEFIIHMEZIEEE n &
'ff%’lkzjlg Zk = (iklaik2) S Xak = 17 , 10, ﬁ
P(Xk = (iklai/ﬂ))k = ]-7' T an)

:P(Ik - iklak = 15 7n7]n+1 - ZnQ)

=[P =ir) - P(Lus1 = in2)

k=1
:H(piqul—zm) pzn2q1—zn2
k=1
S inating =3 igabinz)
— pr=t q k=1 ) 2k2:7/k+1,17k: 17 7n_17 (3)
0, FoA,
I, SHER IR n RAEBRS ix = (ip,ipe) €EX k=1, n+1,H
P(Xpy1 = (int1,150n112) | Xi = (g1, d2), k= 1,--- ,n)
~ P(Xg = (i1, i), k=1, ,n+1)
P(Xk = (ikl,ik2>,k = 1, s ,n)
B pin+1,2q1—in+1,2’ = ik+1,17 k= 1’ S, (4)
0, ot
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P(XnJrl = (inJrl,la Z.nJrl,Q) | Xn = (inlainZ))
_ plrtt2gtTindle g =, ,
0, oAt
& (4) ATHL MAEZEEEE n MAEBRE i = (i, i) e X k=1, n+1,F
P(Xnp1 = (int1,1,8n112) | Xie = (in1,2), k=1, n)
:P(XnJrl = (inJrl,la Z.nJrl,Q) | Xn = (inlainZ))
B { pin+1,2q1_in+1,2’ ikQ — ik+1,17 k = 1’ ceem,

0, FiAth.

XU T, {Xnon = 1,2, } 2— markov 8§, HHHEBMRMERN

Y

I
o O WQ
o o
Q o a o
RN o O

P(Xl = (070>> = q27 P(Xl = (07 1)) = P(Xl = (17())) = pq, P(Xl = (17 1)) :pz-

(6)
AT R EH T A R oo i UK S 48 BB K I TET O 7 986 1 A G, B
(T=n}={Xe £, 1), k=1, n—2X,,=(1,1)}, n=23---, (7
ESh)
P(T =2) = P(X; = (L,1)) = p, (8)

P(T=n)=P(Xp #1,1), k=1, ,n—2X,1 = (1,1))
= Y Plig=ipk=1-,n-2X,=(11))

ir€X—{(L,1)}
= Z P(Xl = il)F)ili2 o 'F)in73in72‘Pin—27(1yl)’ n=34,---. (9)

ireX—{(1,1)}

(9) WHIT, % n =34, B, P(T = n) BEgfrkt
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s — IR,

g p 00
(¢*,pa,pq) | 0 0 q p | =( pa,pa* p°q),
g p 00
B[]
P(T =3) =p’q (10)
Ve s | SE
g p O
0 0 ¢
g p O
i) Jordan 43fiEN
g p O . P A A3 0 0 0
00 = | - 0 X O
T =g | 111 ’
g p O 0 X A3 0 0 \;
Q()\Q - )\3) 0 Q()\:s - )\2)
—qAs3 —pAs  q(p+ A3) ) (11)
g2 PAo _Q(p—F)\z)

y\:q:' Ay = w € (07 1)7)‘3 = w S (_17())7 ﬁﬁﬁ

2 2

qp 0 . P A A3 0 0 O
0 0 = — 0 A 0
¢ pq( A2 — A3) ¢ 11 °
qp 0 0 A A3 0 0 A
gAa—A3) 0 q( A3 — A2)
—qA3 —pAs  q(p+A3)
A2 PAg _Q(p + )\2)
' a(\y — %) p(AF = A5 pg(As Tt =5
o — A PO =N pgNT =AY pANSTE =) |, n=1,2,--
a(\y —X5) p(AF = A5 pg(As Tt =5
(12)
[i44
g p O g p 00
(@.pg,pg) | 0 0 ¢ 00gqp
g p O g p 00
q n— n— n— n—
= 92[PQ(1+]9)()‘2 2_/\3 2)+(1+pq)()\2 1_)‘3 1)]>
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palpg(1+p) (A5 ™2 = X572 + (1 +pg) (A5~ = X571,
palNs — N5+ pg(A\5~t = A3,
p2[)\721_)\§+pQ()\721_1 _Ag_l)])’ n = 1a27"'

L Pk, &

2

P(T'=n)= /\Qp_q/\3 [)\72173 - )‘373 +pq()‘72174 - )‘374)]7 n=45---. (13)

H (8),(10) A (13) W1, 24 T 7Ed0 Mg 72 i Se th LMK IE I, Bir a8 o P25 Ik B0

E(T)=Y nP(T =n)

2 oo

=20+ 370 + 3 DD - T pa (g - )
n=4
_1+p
=
1 EmRsRAT, HE T TSR
0 m—1 . .
Zn:p”_lzx [Tl—(gz 1)x]’ lz] <1,m=1,2,---.

6. HREMB KNI EE P RS~ SL 8, W 3.3 R, FERE S
TS/ SRR 8 S/ IR L B . B SR AL T AR
kAN ORTRLES 2, U SRR, R ) IMBE R E A R A
MEMEE. L Xy IRBENZ n BPEMEMSE n = 0,1,2,. G HLRE
{Xn,n=0,1,2, -} BERBMERARE, FHOR H 5 BAEE 2] B AT RER S | P A R,

& B AL{X,,n =0,1,2,- - } &— Markov &, HEFRMERME N

022000000 0
10031000210 1
£ 00310000 3 2
0+ 1031 1000 3
P=100023003 :0 4. (1)
0003003+ 0 3 5
00004221000 6
020030000 7
0020042000 8

P FREEM Xo =i HEZ n BRZEHERRIISYHmR, B

O - P(X, =T, Xe £7.8,k=1,-- ,n—1|Xg=4), n=12---, 2)
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f‘(l):Pﬁa i:O,l,"',S,

)

Ap

M _ L) _ 1 (3)
17 — J4ar — 3

1 1 1 1 1 1 1
{ f(g7) = f2(7) = :§7) = 5(7) = é7) = 7(7) = f8(7) =0
Mixt n =23, f2 &
P[7:8]P(T;,78§[7,8} Pag) (4)

HPRAS @ BFAEAT, RS 7 BAERIA AL ATER = 0,1, .8, H Py #RM P
N ERIRES 7,8 BrE TR S 7 x 9 FERE, Prg R P ARERRES 7,8 Frfed153] 0y
9 x 7 5ERE, P7.8),[7.8 Fam I P HBRIRES 7,8 Fr7EATFIZIAREIRT 7 x 7 FEFE.

EEE

1 1 1 1
00 £ 0 00 3 ¢
0 1 1 0% &5 000
01 + 0% 5 000
1 1 1 1 1
¢ 00 5 0 035 5 3
PrgPosy=| 0 &5 &5 0 2 1 00 0 [,
05 5 0 % 1 000
00 0 35 0 0 5 5 &
1 1 1 1
¢ 00 5 0 0 ¢ 50
1 1 1 1
£ 0 0 5 0 0 5 0 3
[ e i B ik A

@ _ (@ _ @ _1

o7 — J37 — JeT T &

2 2 2 2 2

1(7): 2(7): 47): 557):f8§7):0a (5)

(2 _1

T T 3¢

T, HEEF P7.8),17.8) i) Jordan 73N
Pug)mg =TJT, (6)
Herr
0 0 M A —X3 M\
1 0o 1 1 -1 1
-1 0 1 1 -1
T=| -1 0 0 N X 0 0 |, (7)

o 1 1 1 1 -1
0o -1 1 1 1 -1
0 0 M A A3 —\
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J = diag(0,0,0, A1, A2, A3, As),

: 0 0 -3 0 0 3
1 1
o 1 -1 0 o0 o0 o0
1 1
o 0 0 0 § —3 0
71 = PR U P VI S SO
8 8 8 4 8 8 8 ’

A2 1 1L 2 L1 X

8 8 8 4 8 8 8
A 1 1 g L1
4 8 8 8 8 4
D | W A S Vi
4 8 8 8 8 4

Horft A = /2 A0 = s, B

PrgPlrsy s Pors) = PegTT" T Pag)

LT+ AT+ N+ A)) I OVARE D VAP IDVIEDIIVY
PV D VA Vit IEEH OVOREDVIRED YD Vat I ED ¥ Vi)
o O VAL D VS IR TO R AP ISP SD Ve PP Vi

(AT +A3) ST+ A

o:>o|H oo|’—‘

= T AT AT = AT SO AT AT M
ST AT =T =T BT A AT M)
HAT + A5 — A5 — A} ST AT A0+ AAT)
(AT +A3) s+ 5T
O+ ) SCHERRPE
ST X AN+ X)) H(AT+ D)
ST AL F AT AT ST AT
AT FA M A ST AT
HOVR ARy s+ %)
SATFA F AT A ST AT
ST+ 007+ M) T AT
ST H AT 0N+ ) (AT + )

(
AT 4+ A LT+ A7)
(AT + A3 (AT +27)
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AT XS 208 + MAT) ST AT AT + AT
(AT + A5 + AQ)\" PV 1) LQ()\” + A + AQA" LT 1)
()\n+1 _'_)\n+1) ()\nJrl _'_)\n+1)

1

8
L
12
L
12

IOV LD YD VEEEED U Vi BEE1 O UEED NP PPVt ED PO Vi
AT M AT ST AR AT AT
LT A AT + 2000 SO AT AL 4+ A0D)
L+ 5 L0 4+ 5
s A sATT AT
AT+ A5 — A5 — A}) 5 (AT 4+ A%) 5 (AT + %)
LM oA S SO0 ) A0 A
BTSN T )

(AT +A%) 15 (AT + A%) 15 (AT + A3)

SO AT E T AT FOTTT AT O AT
FOIT AT E T AT FOTTT AT FOTT AT
SO+ X5+ X5 +A) ST+ Ap) S+ A
ST +A) ST +A) ST+ A3)
ST +25) ST +A5) ST+ A7)
PR _E s

fad =g = g = = L ),

A fir RARF BN Xo = i HERZETREI BRI, T

{é? s =l = J = I =m0 A7),

f27:Zfz(’7n)7 Z:0a1778
n=1

1 (3),(5) A (11) Sakis

Jor = f3r = for = %
Jir = far = frr = §,
Jor = fsr = for = %

7w Zyi o= 1,2, R—BSLFE AT B EEYLR ', A P(Z,

(10)

(11)

(12)

:k;):

pk7k2071727'” ) Zpk = 1. iﬁﬁE {Znan: 1727"' 7} 7~E|‘I‘:_‘ Markov %7 #*ﬁ%@%%
k=0

.

n&’ﬁ%% il)"' ain-i—l exaﬁ

P(Zny1 =tins1 | Z1 = i1, Zn = in) = P(Zns1 = nt1) = Dins
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P(Zn+1 = lny1 ‘ Zp = Zn) = P(Zn+1 = iTLJrl) = DPipga-
ES ]
P(ZnJrl = Z-nJrl ‘ Zl = ila T 7Zn = Zn) = P(ZnJrl = inJrl | Zn = Zn) = Dipy1-
ﬁiﬁ:lﬁT {Znan = 17 27 Ty } 7~E|‘I‘:_‘ Markov %7 Eﬁ%%ﬂ%g%ﬁ%%

bPo P1 P2
bPo P11 P2
Po P1 P2

pP—

8. X 7Tt {Z,i=1,2,---}, % X, =max{Zy,--- , Z,},n=1,2,---, L&
Xo=0. & {Xp,n=0,1,2,- -} BFEH Markov 557 )2, MRILFER MR
O) = 17 ﬂ:taXOaZlaZQa T ZE_\_\.L X‘T'ff% 7/-1 € X, ﬁ

PXi=i1|Xo=0)=P(Zy =11 | Xo=0)=P(Z1 =11) = pi,.- (1)

j&ﬁﬁa X‘T'ff%ﬂi%ﬁ n &{fﬁ ila e 7in+1 € X7 ﬁ

P(Xoir = ins1 | Xo=0,X1 =1, X, = i)
CP(Xo=0,Xy =i, Xy =iy Xog1 = ins1)
P(Xo=0,X1=1d1, -, Xp =1p)
CP(Xy =iy, Xy = i Xy = )
P(X) =iy, -, X, =1iy)
_ P(Zy =iy, max{iy, Zy} =i, -+ ,max{iy_1, Zn} = in, max{in, Zni1} = inq1)
P(Zy = iy, max{iy, Zo} =g, -+ ,max{i,_1,Zn} = i)
=P(max{i,, Zni1} = int1)
0, I > pyl,
=9 P(Zni1 <iinga), In = Tnt1,

\ P(maX{ina Zn+1} = Z'n—l—l)a I < Z'n—l—l

0, Tn > lptl,
P(Zni1 <ipgr), In = lnt1,
P(max{in, Zni1} = ini1, Zni1 < in)

+P(max{in, Zni1} = ini1s Znt1 = i), tn < ini1
0, Tn > lptl,

=9 P(Zns1 <ing1), in = G,

\ P(Zn+1 = Z.n—l—l)y in < Z'n—l—l
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0,
ZAn«‘fl

= Z Dks I = in+17
k=0

In > Z?’H—l)

pin.Ha Zn < Z.nJrl-

[l B R0, MR IR n AR inyin € X, H

O, Iy > ’in+1,
in+1
P(Xn+1 = Z'n-l—l | Xn = Zn) = Z Pk, Zn = Z.n—l—la (3)
pin+17 Zn < Z'TL+1'
R (2) A48
P(Xn+1:’in+1 |X0:O,X1:i1,"‘,Xn ’Ln)
:P(XnJrl = inJrl | X, = Zn)
Po P P2 3
0 po+m D2 D3
P=1 0 0 Do+ p1+ P2 D3
0 0 0 Do +Pp1+ P2+ Ps3
[ |
10. X8 7R Zii = 1,2, FEEX X, = ZZm =1,2,-, Xp =0, Wik
{Xnan = 07 17 27 : } jﬂ_‘ Markov % ﬁkﬁ%?ﬁ%iﬁﬁ
P(X1 =1, | Xo=0)=P(X; =1i1) = pj,. (1)

I, MEZEER n MEBRES . k=1,--- n+ 1, F

P(Xpi1 =tinp | Xo=0,Xp =ip,k=1,---,n)
=P(Zpi1 =tny1 —in | Xp =tr,k=1,--+ ,n)
=P(Zpi1 = ng1 — ’ln)
:{ Dipsi—in> fny1 — o =0,1,2,- @
0, ﬁ\:ﬂi’,.

[F] B AL, SRR IEEER n BARRORES dn, in, B

P(XnJrl = Z.nJrl ‘ Xn = Zn) = P(ZnJrl = Z.nJrl - Zn)

. DPini1—in> inJrl _in = 071727"' ) (3)
0, HAth.
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-} H— Markov 5§, HIHFBMAFEE Ny

EB (1)7(2) ﬂ:ﬂ (3) EI]%[], {X y = Oa 1>2a T

b1 P2 P3

Do

P1 D2

0 po

0 0 po m

11. — Markov S8 4R7AS 0,1,2,3 FIEEREHE R 46 [E

~
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L g 1 n
2 2 010 0010
010
0 01 00 0 1
0 01 . ) 1
00 1 00 3 5 00 3
2
27512 0 0 27512
L 00 4L
= = o, n=23,
w00 &g
2n1+2 0 0 2n1+2
[4
9 1 3 1 n 5
(50)217 éO):ga éO):Q_nan:4a5a"’
NI}
SR S e N
[ ]

12, ZERSAIMEZ R, GG R I (S) 3R (F). [F—45 A48 H
BARA—AMiFRE (Run), B4R FSSFFFSFE A3t AN sah il i f = A R oz, %
RN p, RIBEHEA ¢ =1 —p. it X, N n KIRBJEEIHIFRAKE (& n KiRK
B X, =0)n = 1,2, RIF {Xp,n =1,2,---} k— Markov &%, 3¢ HEEBHE
R 18 T IR EPIRAS 0 fyEta], 25K T #53Ai S 3ME, I B X — Markov SERARAS
AT/

FRE &V 1L B E n RKIKRM SR, A

_{1,%nmﬁ%&m, _
I, = n=12---,
0, 55 n WKikERIK,

1’2’...’ H

Xo=> L, n=12---. (2)
k=1

FEIE { X, n = 1,2, } BIREZENR X = {0,1,2,---} # Markov g FH52, XH1E
%E%ﬁ n &’ff%’lﬁ?& ila e 77;n+1 S Xa ﬁ
P(XnJrl :in+1 ‘ Xl :ila"' 7Xn :Zn)
:P(InJrl :in+1 — Iy ‘ X4 =1, 7Xn :Zn)
:P(InJrl = Z.nJrl - Zn)

_{ﬁwﬂwkm”%%imrﬁn:QL

ip =01, kk=1--,n+1.
0, HAih, *
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ﬁiﬁ%T P(Xn+1 = Z'n-l—l | Xl = ila T 7Xn = Zn) /n\—% Z.n *ﬂ Z'n-l—l ﬁ?&) ﬁﬁ {Xnan =
1,2,---} 4 Markov 5§, HILEBMREN

g p 0 00 0
0 g p 00 1
P=]|004q¢2po0 . 2. (3)
000 gqgp 3
R ) n =12, B H
& =Puo=2q (4)

HR, &) 7

n— per n—
Py Py Poy = ( P ) P"2(0, P)

[0 peg P71
o pr

=l

HT (4) A1 (5) AIARR [ERARZS O BRSTE] T 734 N

P(T=1|X,=0)= [ =4,
PT=n|X,=0=f"=0 n=23-, m=12---. (6)
P(T =400 | X, = 0) = p,

ST TRAS 0 BRI, H E(T | X, = 0) = ool

16. 21— K 5 JERAL X2 Markov 4% {X,,n=0,1,2,--- } HIRZA 0,1,2, - -
Lt A TORES ¢ BTERRTRELAMER p; #HBFVIRES i+ 1(ER), TR ¢ =1 -
EEPRAS 0(KRE),i =1,2,---. MRS 0 Xah8R” o AF", Bl Py = 1.

() HAEFARE HUEN ZLER 1 (pip2-pa) = 0.

(b) B et H R A, AR T H R &

FRE (a) HER {X,,n=0,1,2,--} WFEBHRMER

01 0 0 O 0
@ 0 pr 0 0 1

P=]¢ 0 0 p 0 --- |, 2. (1)
gs 0 0 0 pg --- 3
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AT AL ZEREZE X ={0,1,2,- -} FEMEEFARE « # 5 (> ) KT X EIE:
R T Ca N BRENE RO (2)

HW, A TIEHEE RS R < Y}LIEO(p1p2"'pn) = 0, HFEFIEIRE 0 %R @HIEEO
(pip2- - pn) = 0. MR fO0 n=1,2,---. &, &

R, fi) e
1 0 0 0 0 0 0
0 p 0 0 a1 P1
2 0 0 py O
P[()]P(()): 0 0 D2 0
g3 0 0 0 ps
00 0 ps L

@1 0 pr O 0
piga2 0 0 pipp O
p2q3 0 0O 0 pops

HPARZS 0 FFFEAT, RES 0 Priedl R UL LT, B

oo = a. (4)

%E,Xﬂ‘n:{%,ll,,fég)%
PPl Po)

10 0 0 --- . - N2 . -

0p 0 0 D1 q1 D1

0 0 pp 0O --- @2 0 0 py O

ol 00 0 00 0

00 0 p R BT

HIARES 0 BR7EAT, IRZS 0 FFfES IS UL B BT R on = 3,4, -+ T

n

0 pp 0 O
0 0 p 0
P(%)[O]: 0 0 02 D3
0---0 p1---pn 0 0 0
na
0---0 0 Do Pt 0 0
- nﬁ\ ) n:1’27 b
0---0 0 0 D3 Ppia O
nA
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E5lid
Proj Pty 01 F0)
AN e 0
O pp 0 0 --- 0---0 0 PP 0
N ;) n+1
g O O p2 O PR nt
00 0 p3 - 0---0 0 0 D3 Pny2
. . . . . na
a1 0 P1 0 0
@2 0 0 pa O
g3 0 0 0 p3
0---0 p1---pn 0 0 0
nr @1 0 m
OO O pl...anrl O O q2 O O p2
= nA
0---0 0 0 Dy Poys O qs 0 0 0 ]9.3
nt
D1 PnGnyr 00 pre--pPnpr 0 0
n+14
P PngiGng2 0---0 0 D1 Pni2 0
n+14
=1 P2 Pni2Gn+s 0---0 0 0 P2 Pnt3
n+14
P3 Pni3Gnra 0---0 0 0 0 D3 Prgd
n+14
n:]‘72’ b
i b i AS
O(g) = P11 Pn—20n-1, n = 374a T (5)

H1 (3),(4) F1 (5) "I 4%
oo —+o0
Joo = Z fég) =q + Z(Pl “ Pn—2Gn—1)
n=1 n=3

+oo
=1=p1+ > [p1+ Doz —p1- P
n=3

=1— lim (py -+ pn),

n—oo
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(b) H (a) " (3),(4) A (5) FIHLIRAS O By T34 IR B

[e’¢) +oo
o= nfs =2q+> (npr-Pu-agu-1)
n=1 n=3

+oo
=2(1 —p1) + Zn[pl Pn—2 = P1° " Pn1]
n=3

2. IR (X = 0,1,2, -} PR R

1

1 1
P(Z, =0)= P(Zm‘zl)zi,P(Zm‘ZQ):Z,P(Zm'=3):§>

1
ga

2217 7Xn7n2071727”' )
R n AUBE X, WIER 7 2 RBARTH TR AR,

& m (0) RS —UEE X0 AR EC
$1(s) =E(s™") =Y s"P(Zo = k)
:%(1 +4s + 252 +5%), s€ (—o0,+00),

PITTREATE TR« B

1
§(1—|—47T—|—27T2—|—7T3) =,

BT, X, BME

T EHN
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22. HE—MEFERRI AN P(Zo = 0) = q.P(Zo = 1) =pp+q=1, HRE
TrAR.

R BT R X AR RO
¢1(s) = E(s7) = s°P(Zo1 = 0) + s'P(Zyy = 1) = ¢+ ps, s € (—00,+00),
B AREE X WEREC N
$2(s) = 01(d1(s)) = g +plg +ps) =1 —p* +p’s, s € (00, +00),

H=REE X WS R B

03(s) = a(@1(s)) =1 —p* +p*(qg+ps) =1 —p’ +p’s, s € (—00,400),
% n ARE X, BARRECH
On(S) = On_1(d1(s)) =1 —=p" +p"s, s € (—00,+00).
XU T X, B34 N

P(X,=0=1-p", PX,=1)=p", n=0,1,2,---
[

23. —WFFFELERTTE] Markov 884 0 il 1 PIAVIRES, 7EARZS 0 A1 1 AYE B B 1] AR A
SHOT A >0 Kop > 0 ByFaE A, EoRTERZ] 0 PORES 0 &4h.¢ BRI THRES 0 AR
# Poo(t).

B U T B X(0) =0 BHEERRS 0 WEHE, Topn BN Th, = to,
WHEERES 1 fEEn = 0,1,2,- -, To, TR Topr = to,—1 BRIGEHRE 0 AYES
[En=1,2,---. HEBEAH, 4% X( ) =0 B, To A 55145% B eR B0y

froix(to | 0) = Ae ™, #5 >0,
25 (X(0),To) = (0,t0) WF, Th BI04 B R BN
frixo.m) (1 | (0,t0)) = pe™™, 1 >0,
YirE (X(0),To, Ty) = (0, to, t1) B, To BYZ1F2 R BCH

frix©)mom) (2 | (0,t0,t1)) = Ae ™2, 1, >0,

gjﬁ\/—fé (X(0)7 T07 T17 T27 e 7T2n) = (07 th t17 t27 Tt 7t2n) Eﬂ.a T2n+1 E@%{t’:%ﬁ@ﬁj@

fT2n+1‘(X(0)7T07T17T27'” ,TQn)(tQR-H | (07 to, 1, t2, - - 7t2n)) = :U'e_ut%ﬂa tont+1 > 0,
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n2071527"'7

4% (X(0),To,Th, To, - -+, Ton—1) = (0, to, t1,to, - -+ ton—1) B, To, BSRAFS BERRECH

JTon|(X0), 10,10, T, Tom—1) (t2n | (0,20, t1, L0, -+ tan—1)) = e Mty >0,
n=1,2--,

T, g X(0) = 0 B, VLI R (To, 10, To, - - -, Ton) HOZRAFE T BRECH

f(To,T1,T2,--',T2n)|X(0) (to, by, - oy ‘ 0)

:fTO\X(O)(tO ‘ O)fT1|(X(0)7TO)(t1 | (07tO))fT2|(X(0)7TO7T1)(t2 ‘ (Oat()vtl)) T

’ fTQn‘(X(O)vTovTLTQ,“'7T2n—1)(t2n ‘ (07 th tla t27 Tt 7t2n71))
—A i t —u i tog—
:)\nJrllune k=0 le = 17 lo,t1,t2, -+ 1o >Oan2071727'” )

7 X(0) =0 W, ML E (To, 71, To, - -, Ton) BIFRMFEBERRECH

Jo, 11,1, Ton_1)1x0) (to, t1, Loy - s ton—1 | 0)
= fro1x0)(to | 0) fry x(0),10) (t1 | (0,20)) frui(x(0),10,m1) (L2 | (0,20,21)) - -
o1 |(X(0),T0. T2 T, Ton—) (F2n—1 | (0, %0, 1,2, -+ ton_2))

n—1 n
=AD7 tag —p DD togp—a
:An,une k=0 e k=1

) t07t1at25"'7t2n—1>07n:172a""
Tow | X(0) = 0 ~ P(A), Tomis | X(0) =0~ P(u), n=0,1,2,--

Heft P(\) RREBHON N IR, g
Wo=Y T, n=01,2"--,
k=0

MM X(0) = 0 &IFT IR ¢ ALAETARES 0 gyt

{X(O) = 0, X(t) = 0} == {WO > t} + f{WQn > t, Wgnfl S t},

ER)i:
Poo(t) =P(X(t) = 0| X(0) = 0)
:P(Wo >t | X(O) :O)++2.OP(W2” >t,W2n_1 §t|X(0) :0)

=P(Wy >t | X(0) =0)

+ f(p(wzn >t X(0) =0) — P(Way_y > t| X(0)=0)), t>0.
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Un: T2k7 n2071727'”7 Vn:ZTﬂcfla n:1727"'

k=0

MIdr (4) 15
WQn :Un+vn7 Wanl = Unfl—i_vna n= 1727"' )
e (3) A%, 4452 X(0) =0 WhU, 5V, &{FM57, H
n+1

fUn‘X(O (U | O) —'unei/\% u > 07 n= 07 17 27 )
n.

Sy x(0)= o(v|0)= K Un—le_l“)’ v>0n=12---.

P(Wy, >t | X(0) =0)
=P(U,+V,>t|X(0)=0)

/\nJrl n
-1 // uto" 1 — >\u+uv)dudv
n' (n—1)!

u,v>0,u+v<t

)\n—f—l n t t—v
0 0

nl(n —1)!

P(Un 1+V >t|X O)

=1— / / uv)" —Out) oy doy
n — 1

u ,2w>0u+v<t

)" t t—v
L O g, / N, = 1,2,
)] 0 0

[(n — 1))
Al iy

P(Wap >t | X(0) = 0) — P(Wap_y >t | X(0) = 0)

n t t—v
_ (A/‘L) / Unflef,uvdv / unflef/\udu
[(n =D Jo 0

)\nJrl n t t—v
AR / v”_le_’“’dv/ ue Mdu.

(10)
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BT (10) 15
P(Way >t | X(0) =0) — P(Wap_y >t | X(0) =0)

) [t
_ () / VUt — o) BN gy =12 (11)
nl(n —1)! Jo

BHARN (5) H1%

A — (Au
Poo(t) = t + Z
n=1

n t
i ) ol / V"t — v)te I AEl gy > 0. (12)

%A = p i, By BT

+oo 2n —2\t
Y (At) 1+e
‘ ; (2n)! > 7 (13)

BN F p i (12) 18
24. 7E55 23 AR, 3 N () At ReAE [0, ¢ SRR HIREL ok N (1) riERy
7.
i WrH EEERhiL A
P(N(t) = 0) =P(W, >t | X(0) = 0)
=P(Ty>t| X(0)=0)=¢ >0, (1)

P(N(t)=1) =P(Wo < t, W, >t | X(0) =0)
—P(W, > t| X(0) = 0) — P(Wy >t | X(0) = 0)

t t—v
=1 —eM— )\u/ e“”d’u/ e Mdu
0 0

t
—e Mt _ €—>\t + /'L/ 6—[uv+)\(t—v)]dv
0

_ { Ate M, A=,

= t >0, (2)
)\%M(eiut - 67”)7 A 7£ 2

P(N(t) = 2k) =P(Wap_1 < t,Way >t | X(0) = 0)
:P(ng >t | X(O) :O) —P(ng_l >t | X(O) :O)

k t
:k'((li\u) ] / ’Uk_l(t — v)ke_["”’L)‘(t_”)]dv,
. - . 0

P(N(t) =2k + 1) =P(Way, < t, Waps1 >t | X(0) = 0)
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—P(W2k+1>t|X ) 0) P(W2k>t|X() O)

)\k:—l—l k
_ // k; k; 1 —Au-i—uv)dudv

u v>0 u+v<t

_% / / ()&= gy

u,v>0,u4+v<t

:7)\k+1ﬂk t uFe Mduy o VF e dy
kl(k —1)! 0
A k+1 t—u
( ,u? / uke_k“du/ Ve " du
(kD2 Jo 0
ARk

_ K k k_—[Mutp(t—u)]
=y /o u®(t —u)%e H du,

k=1,2---.  (4)

P(N(t) = 2k) =P(Wa_1 < t,Way, > ¢ | X(0) = 0)

(M) —)\t/t - .
=——c¢ V"t —v)dv
_ODT e p—1 5
_(Qk;)le , =1,2,---, ()

)\2k;+1 A t N .
(k:') - /0 u®(t —u)
()\t>2k:+1

7 E=12...
2k +1)1° 742t (6)

(1),(2),(5) A1 (6) M T, % A = BE,N (1) BRABECH M By Poisson 4345, £ > 0.1
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& 4

5 W {Xpn = 1,2, } B—HWSLF o MEYAZRFI,P(X, = 1) =p, P(X) =

FRIE BT A
EX,)=1-PX,=1)+(-1)-P(X,=-1)=p—q, n=1,2,---, (1)
EX)=1"-PX,=1)+ (-1 PX,=-1)=p+qg=1, n=1,2---,
Var(X,) = B(X2) - [B(X,)P=1-(p—q? n=12--. (2)

BT, {Sh,n = 1,2, } BIPIERECH

mS(n) = % ;E(Xk) = \/ﬁ(p - Q)v n=1,2, ) (3)
H W Z R E0Ch
Rg(m,n) =Cov (— E(Xy), — E(X)) = Cov(Xy, X))
S m; k \/ﬁlzl ! \/%;ll ey 1
1 min{m’n}v X, — min{m,n} . ) 19 4
\/W e CLT( k) \/m [ _(p_Q) ]7 m,n=1,2 ()
B (3) P4 A {Sp.n=1,2,---} TR, bl p=q=35 MEp=q=3 0 H (4)
%
Rg(m,n) = %, mn=12---.

XYL T Rs(m,n) RATRERE m —n HK, B {Ss.n=12,---} AT A

6. ¥ {X(t),t € (—o0,+00)} *Fha, XfE— t € (—o0,+00), X'(t) F1E. IEHIXN F—
t € (—o0,+00), X(t) H X'(t) NHK.

iE

10. B {X(?),t € (—o0, +00)} B—EAEVidRE, IEH]

El| X(t+7)— X(t) |*] = 2Re(R(0) — R(7)).

WEH A{X(), 1 € (o0, +00)} HYTARMER]
El| X(t+7) = X(t) "] = B[l (X(t+7) —m) — (X(t) —m) ]
=E[| X(t+7)—m ]+ B[ X(t) = m |
— B[(X(t +7) —=m)(X(t) —m)] = E[(X(t) —m)(X(t +7) —m)]
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=2R(0) — R(=7) — R(7),

Hrm = E(X(1)),t € (—o0,+00). T R(—7) = R(7), B H L= A5

B[l X(t+7) — X () ["] =2R(0) — R(r) — R(7)
=2Re(R(0) — R(1)), t€ (—o0,+00).

11. & {X(t),t € (—o0, +00)} B—F-Fa Gauss 2, BT ZERECH R(r). IEHA

P(X'(t) <a) =d(

a

VR

), a€ (—o0,+00),

Forb &) HARHELE 255341 B KL
W HEBA A

XO N () (RO RO,
X(t+h) *\u )\ R R ) T

A7
X(t+h) — X(t) ~ N(0,2(R(0) — R(h))), Vi.t+h.
ES ]
P(X(Hh;)l_X( ) 0) = @(\/Q(R(g)h_ ( ) VRS0,
15
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§0.1 7
B\ 2 B A ]
EIE0.1.1 ([1, Theorem 1.4.3]). #& f € C' (X, R) HREMH (C), MAMA
iiMﬁq }:@ﬁ (1+1)Q (1), (0.1.1)
=0
XZQAAIERERKGH B,

518, TR
SUR IS S RE2E 0.1.1 Rt T (0.1.1) Bf% Morse R4S
HAZAR, i align 3.

Fﬂg

ind (Vp,v) =) (=1)"rank C, (¢,v)

0

q

(~1)"rank G, (f,v + ¥ (v)

I
2 10

(Vfo+¢(v). (0.1.2)

EAE GRS align® FEE XBPATEEE nonumber f74. align H, eqnarray fJIFAMTE
T, 5N EFETHHASEREZEH.
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