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[A)RE—:
BRIZW (¢),t = 09FRERIZEE, Fy, t = 0N MEREENIIcETR. WEBAW?(t) — t2
B,

BEEE: 0<s<t,

E[W?(t) — tIF(s)]
=E[(W(®) — W(s)? +2W ()W (s) — W2(s) — t|F(s)]
= E[(W(t) = W(s))? — tIF ()] + E[2W (OW () |F ()] + E[=W2(s)IF (s)]
=[(t —5) — t] + 2W(S)E[WDIF ()] — W?(s)

=W?2(s)—s

[RE:

S MERR AR EEE, S—2a0 TR EEE kR, RAA
BRI < 1/2/ BARIMRERA1 —p, BI: PE,=1) =p, PG =-1)=
1—p. iCoEBEINERS,, BI: S, =S, + X, &, HFS, > OAEE, T4
YN E. S TRV ES —RENL 0 BRENAIRSZI, Bl: T=inf{n: S, =0
BE N} I o-UEGRIENEF, = 0(51, 52, -, S

(1) EBE: M, = (%”)Snﬂaiﬂé

(2) UEER: T JofERd

(3)  FUFFHAYISRIEER, KP(Sy = 0)F0 P(Sy=N)

(4) R Y, =S, +n(1l - 2p) 79K

5) MHEE)



(1) E[Mpyq[Fm)]

|59

F(n)

So martingale.

(2) T=inf{n:S,, =0orS, =N},
so {T =k} = {S; # 0&N,foralli=0,1,«.k—1}Nn{Sp=0o0rS, =N} e F(n), so T is a
stopping time.

(3) Since M, is a martingale, T is a stopping time, and:

a. P{T<w}=1-P{f =4} =1-lim==1
1-pyN
b. E“Mnl] < (T) < 4o

N
. Jim E[IMl:lr2,] < Jim (5B X PT >n} =0
Therefore, E[Mt] = E[M,]
1—P)N 1—p0 1—-p So
——) P{S; =N +<—) P{S; =0 =(—)
Sl=7) psr=m(F) Psr=01= (=
P{S; = N}+ P{S; =0} =1

1;p50_1

=

= P{S; = N} = and P{S; =0}=1—P(S; = N)

1-p N—l

,.c ‘

@ E[Yn|F(n-1)]
= E[{S, + n(1 = 2p)|F(n - D]
= E[Sp|F(n — D] +n(1 - 2p)



= Sp—1 + E[&] +n(1 - 2p)
=S,.1+p—1+n1-2p)
=Sp-1+(n—1)(1 - 2p)
= In—
(5) Since Y,, is a martingale, T is a finite stopping time, so E[Yr] = E[Y,],

=E[Sr +T(1 - 2p)] = E[So] = S,,
So — N X P{S; = N} — 0 X P{S; = 0}

= E[T] = 1=2p
1-py™ _
SO—NX%
—P) 1
- P 1-2p
[AlRE=:

BiREwn =12,,....k = 1,2,.. BIRMESHAREIZE, BERAIZME, o

FHEAW = E(E,w), 02 = Var(§,1). vGalton-Watson branching igf279:

Zn
Lot=1,Zn41:= Z Sn+1k
k=1

ZS R RECR NG, = 0(Z:0<j<n)n =0,1.2,...

MERAM, : = u "7, n = A.2,.. B8,

E[M(n + DIF ()]

= M_(n+1)E (Zil;1gn+1,k |g(n))
Z

= DY E e [§)
k=1

=u

=Mn



(a3 :

Rigwt),t=20AwBAE, WHOBRNATEC =9, WRWO) =10, K
P(w(0.5) > 10),

SEEE:

At W (0.5), we have W (0.5) = 10 + 3+/0.5Z, where Z is a standard normal random
variable (m = 0,s? = 1). And so to calculate P(W(0.5) > 10), we are-calculating

P(10 + 3+/0.5Z > 10). Simplifying we have:

P(10 +3v0.5Z > 10) = P(3v0.5Z > 0) = 0,5
(IR :
{RixB, (£)F0B, () AP AR ERIZE, IEBE X += By (t) + B, ()RR
.
SEER: -

1.Continuous path, 2.Normal increment, 3.Fort=s, X(t) — X(s) = [B;(t) —B;(s)] —

[B,(t) — B,(s)] is stationary increment.



