%X Brown iE3): &AM ATI L G

O M kizHh B MK B AT 2 £ RRE S Brown iE3)7?
e 1+ 4% Brown iz3)?
o MM (MR E, ESN, BBEL)
o BAtRE 5B katia
o &Rk Fl: MM AL BT M

@ i IR 3 12

o —_ kT £

© Brown iz 3 5 ¥
° :% 5
54(¥k 5 Doob 151k 7 32
° %‘w: e A B = 9] AL

€

=)
‘g\&\;\

School of Mathematics, SHUFE [ i HEw BRI HTEY K B



AR BATEPEE Brown 123, XERAN “BRAZR” .
o 1827 %, R EMMF T A B K ILIEH Bk e K BELBK, Rm
A A;

© 1900 4, L. Bachelier 4915214 Th é orie de la sp é culation
(BALFE ), RN aRRF LR E ST 2 A6
T ZAE, tok BT3R89 A Bl S sh 4 L fF AR L 2 5 SF
© 1905 SF, & WA A At ERE T AR,
© 1923 F, # 5K Wiener iE8] T XA FAZEHF LR A,
© 1973 %, Black & Scholes 1 F 2| T ME, AL T
ENRE.
AR E, KR T ERmIANBSITL CRRAHLZE
717

School of Mathematics, SHUFE ALiE4E % £ Brown i&



A At Z 8% 4% A Brown 231 3EAE?— KA ME] Z L

R 09 75 A S 45 4, & &A1 4F Brown &30 894k KR A
L (REEN) ZAFLT, KN TRE K EBRSE, MA& R
] 69 A A SR, shA%— R LA BT R A
2. (RARTF) BMEAH “HTaBr THE” | RRIZIK
RE—FAK, itARMB AL —& “dn” . g Rk
A G RT AT, TG EAR TG

School of Mathematics, SHUFE ALiE4E % £ Brown i&



Brown i&#)7

A At Z 8% 4% A Brown 231 3EAE?— KA ME] Z L

R 09 75 A S 45 4, & &A1 4F Brown &30 894k KR A
L (REEN) ZAFLT, KN TRE K EBRSE, MA& R
] 69 A A SR, shA%— R LA BT R A
2. (RARTF) BMEAH “HTaBr THE” | RRIZIK
RE—FAK, itARMB AL —& “dn” . g Rk
A G RT AT, TG EAR TG
Brown i&#), & % —AMNEHF LKL ST 88l RTF
9 KA ALALIE B4R AL

School of Mathematics, SHUFE [ipLit A2 % £ Brown iE3h: £aMAMNSPHEIA S



€

!
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BB A A

Brown &) 094 AR 2 HWAFH, RN AR T 5. L—4HT
E 5t T M09 R

MR EL T, BRAERTHN “BELEE”

B E A E— B RV B L AR R R AL AR A, L5
N AL AR 7 33 *éﬂéﬁl,\.

School of Mathematics, SHUFE AL F AL ATHY K B



Brown &) 094 AR 2 HWAFH, RN AR T 5. L—4HT
E 5t T M09 R

MR EL T, BRAERTHN “BELEE”

A A E— B R TR BRI AL AL w57 5]
PN W \n\ -—/\#frlﬁg.

A% B4R
o KT Brown E#h 69 AR L 5 MR, # 2B BT A
3| & G AL AT EIHF
o ZBEERAMBEANNESER EFHRMARY, REAHEM
Black-Scholes #2 &l &4 J& & % 4% .

School of Mathematics, SHUFE [ipLitA2 %X F Brown iEdh: £aMMSHTEIAE



ERAMEAE {B(t), t >0} HL
(1) Bz i&: B(t) ARG &34,
(&R ARMAEERE R LK, 25 5 XA KT HRIL)
(2) ’i?n\?fﬁi“’z' HiEE s,t >0, B(s+t) — B(s) ~ N(0, t);

2 A K B R Y P T AR R E b, R B A AR )

(3) E&&Léfs: t— B(t) JLFAR)AELHK.
(& isd s MR RHE, 25 3 5 A A 49 % 477 1R

A {B(t), t >0} # Brown iZ3) & Wiener {2

47189, % B(0) =0 B, #r {B(t),t > 0} #A4=% Brown &3},
(5 RAFFRLH, T @A A F B8 Z47E Brown &5).)

School of Mathematics, SHUFE MiALit42 % £ Brown i&



& R A 0 iR

o AR —ANBIfE Hh EELA (Random Walk): —# ks,
7 @) AL, XA RN B 6 B R AL,

o E&aF, Brown &34 Q%5 (ML) IRy, RHKE
PR35 4 R LIR30 69 R A sl 6 T AL

o CREZE T RMEZSHIE: KA, Bi2ESL, L
BT, RAMEM, ARG FZOHFESG.

School of Mathematics, SHUFE [ A



Uﬂ Brown & #) &9 sk 238 2t HIEAS M H . X ot 2 A
M En AR K B TR 69 A ak
] 7.1.1 1Bax {B(t), t > 0} & —% Brown 123, K:

(1) B(1) +3B(2) #95n%;
() ov(B(1) + ()3(3)*5( )i
(3) P(B(6) <3|B(1) =1,B(3) =2).

School of Mathematics, SHUFE AL AE F L i BRI HTE K B



A 2 Brown iEshik & &2

o RJG B M (Markov #): Ak #9MAs T PARS L AT 4%, A=
ik & 2T

o ¥tk E[B(t)|Fs] = B(s). ZANFTH, LEAZMEGEK
FHAE.

o A AP (Self-similarity):

{cB(t/c?)} £ {B(t)}

KB R, C R A RIS R AL
(akd L RibA B &, MRS AN &, BN
CHLRSAL LY AR—HE, AR A 60 I )RR )

o W RS: B(t) = tB(1/t) €2 Brown &4, L A
KR 89 A HLHE R 3 AR,

School of Mathematics, SHUFE [ibLit A2 %X Brown iEdh: £aMMSPHEIAE



B A B A A4

A1k, 9510 )

A R4 5 A

HEE0=1tg <11 < <tn, (B(t), -, B(tn)) WHEER
%

n
ftl,“',t,,(le e an) = Hpt,'—t,',l (Xi - Xi—l)-
i=1

2

HF pi(x) = 2—e %, xg = 0.

27t

EANRGI KR, BIRILNGRZBR T IR T
H— BN TR ES A, B L

School of Mathematics, SHUFE it AE % EF 5 AL AT K B



LA A A

B (M n R FVEMIE) S n=2 8, & Markov tA=-FA2lE,
P(B(t) < x|B(t1) = x1) = P(B(t2) — B(t1) < x» — x1),
% B(t1) = xi, B(t) ¥ 5&#HEE
fr, (2| X (t1) = x1) = p—1, (32 — x1).
P vAh F AR 5 R A MR,

fo 0 (X1, X2) = fir (2| X (t1) = x1) pry (x1)
= pt1 (Xl)ptg—tl (X2 - Xl)-

School of Mathematics, SHUFE ALiE4E % £ Brown i&



LA A A

& n=k BRI mL, BlHE
P(B(tk+1) < xus1[B(te) = xi, B(tj) = x, 1 < j < k—1)

=P(B(tk+1) — B(tk) < xkv1 — xk|B(tk) = x«)
:P(B(tk+1) — B(tk) < Xk41 — Xk).

ftk+1 (Xk+1|B(tj) = Xj, 1< <k— 1) = ptk+1—tk(xk+1 - Xk)-
A
ftl,"',tk+1 (X]_v T 1Xk+1)

:ftL"wtk(le T 'Xk)f—fk+1(xk+1|8(tj) = X 1<j<k-— 1)

=Pt (Xl)ptz—tl (X2 - Xl) T P — (Xk+1 - Xk)'

School of Mathematics, SHUFE ALiE4E % £ Brown i&



R A4

T XA F A g ARk A — NP S R AR ¢ AR B, RE AT REZ s a9 AE SR
%] 7.2.1 (Brown #f) #HE& s < t, £ B(s)|B(t) = B 895, #+F
BREZERHK. FELE BA

i) = BUIPlB 2 g o (B0
t(x — Bs/t)?

=0 exp{—m},

P VA R AR T LA B 5. A8 44
E[B(s)|B(t) = B] = Bs/t,
D(B(s)|B(t) = B) =s(t—s)/t.

T ERRMT B, e R s/t=a€ (0,1), N
B(s)|B(t) ~ N(aB(t), a(l —a)t). -

School of Mathematics, SHUFE [iALiE 42 % - Brown iz



BB A A

Sk, sk s)

Brown i & T HEA Y A=

o B AR B AL AT 5 A
P A Bt B0 KT, AR T AR 285 T, R )G 4
R AL AT Ao B 2 ) & Ak o

o Gt R
TR F A AL 545 RBEEGT R E R &4
AEAE AL

School of Mathematics, SHUFE AL HALATH R B



Sk sh: A 2

¥, EAMN, B2EE)

1]

Gauss iT4%

FAAZAX(t), te T HEE 1 <tr < - <t

(X(t), -+~ X(tn))

IRG A A n EES S, WA {X(t),t € T} # Gauss 4.

SBDE SR Gauss A2, G ALA RMVG MR T RO RARE AT E 5%,
. @ Gauss TAEMNBRM R BANAIHHFF £ IR AT LH L.
@ 2% Brown i3 £ Gauss iTA%.

School of Mathematics, SHUFE AL b i) AL AT B



FIWF—AS Gauss 13424 Brown &3 69 & & 54,

& {B(t),t > 0} Al E408) Gauss I42, B(0) =0 A

EB(t) =0, E[B(s)B(t)] =tAs (Vs, t >0), (A)

N {B(t),t >0} & Brown 3. R Z 7K.

School of Mathematics, SHUFE [ A % Brown iE3): £MASHTI K G



LA A A

iE. (R4MH) & B A Brown i3, U] B # GaussitFZ.
B Brown &3] #) & LT 4e, $id 4 H EB(t) = 0.

A 0<s<t,
E[B(t)B(s)] = E[(B(t) — B(s) + B(s))B(s)]
=E[B(t) — B(s)|E[B(s)] +s=s

School of Mathematics, SHUFE ALiE4E % £ Brown i&



LA A A

%
A
¥
o
ve)
e

Gauss FAZ Hi#HZ (A) X, MiffE& s, t >0,

E[B(t) — B(s)] = E[B(t)] - E[B(s)] =0,
E[B(t) — B(s)]? = EB?(t) + EB*(s) — 2E[B(t)B(s)]
=t+s—2(tAs)=|t—s]|

1% B 7{‘{"7]2%}@ é’] i SHE & 51 < t1 < s < iy,

E[(B(t1) — B(s1))(B(t2) — B(s2))]
=E[B(t1)B(t2)] — E[B(t1)B(s2)]
— E[B(s1)B(12)] + E[B(s1) B(s2)]
=t —t1 —s1+s =0.

OB ARIIEFH, MR SR ELMIE A, T B £ BM. [ =

School of Mathematics, SHUFE ALiE4E % £ Brown i&



MR A

, EAM, 3i5E L)

B _E T At Brown E30 898 K 4% R E R

% {B(t),t >0} & Brown i&#, a,6 > 0, 1
Q@ FAREMH: {B(t+a)— B(a);t >0} & Brown iz#;

(SR8 L MU H) A B I IRAC UL . T AR — RFF A5 LM, KR R sk a9 o A LA K I — B, % 4

J2 55 KA AT BRI

Q@ Aastt: {B(6t)/V6;t >0} & Brown iz 7).

(&880 MM B &, D&, 2HE KBS TE &K RS R T FARG K, KR SRR F R

AR WARRZEA . VaR K& it a9 4o 4k 48 )

X R MYIE T i 4 B ] R AL Y AR A AR SR

School of Mathematics, SHUFE Kbt A2 % > BREE LS TR K B



R B A 4428225 Brown

¥, EAMN, BREL)

Brown Z# 89 FA LT B E T

bia) '

| ——

v

School of Mathematics, SHUFE

2 % £ Brown i



: A 44 82%5 Brown

Brown £3589 A A8 B

Self-similarity of Brownian Motion

—— Original Brownian Motion
1.0 Scaled Brownian Motion (0.5)

0.8

0.6 1

0.4

0.21

B(t)
}3
——

.~ =

3

0.0

0.0 0.2 0.4 0.6 0.8 1.0
Time
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B A4

m {B(t), t >0} & BM

[ tB(1/t), t>0,
(t) '_{ 0, t=0,

ik, %k {B(t),t >0} & Gauss 42, H Vt,s >0
E[B(t)] =0, E[B(t)B(s)] =t As.

f23E: limgo B(t) =0 ass..

=)
=/

&

School of Mathematics, SHUFE [ipLit A2 %X F Brown iEdh: £MMSPHEIAE



LA A A

U (B8] < 1/m},

ﬂ {[B(t)] <1/m},
n(0,1/n)
B {B(t),t >0} 5 {B(t), t >0} AAaR YA FRLENY T, FTIA

P(F) = P(F) = 1.

OJ

School of Mathematics, SHUFE ALiE4E % £ Brown i&



oo & A RMAE, RARL LB, AT %2R
=] A B

iNFetsl. & {B(t),t >0} &47E Brown &5, £ BM &9+ ia B
xR, K

P(B(0.5) < 1|B(1) =1,B(2) = 2).

School of Mathematics, SHUFE FALEAE # £ Brown i&



5o | B(t), t < Tp,
5(t) '_{2b—>B(t), (ST,

il {B(t), t >0} &2 Brown iz3).

ey
R -

School of Mathematics, SHUFE



BT EFARLOIARK R R ARG RAKT D 695612,
A —3 y — & fikEEb G RA = Tb M seif i1z, J

B RN P,
o BAF b: de B AL b 6" ALk
o " RRRA b AR AR R S AF
o BB KR LREREM > b BB A AN
# > b hY R R )AL

School of Mathematics, SHUFE [ipLit A2 % £ Brown iEdh: £MAMSHTEIAE



LA A A

RAMAEE, TARA R KIFAL

M; = sup{B(u), u < t}.

E. MAEE by, t >0,
P(M, > b, B(t) < b—y) = P(B(t) > b+ y).

Fg b EE by, t >0,

P(M; > b, B(t) < b—y)
—P(W; > b,B(t) > b+y) = P(B(t) > b+y)
—IP(B(t) > b—l—y)

School of Mathematics, SHUFE ALiE4E % £ Brown i&



(2) (RAMEEHHF) M, 5 |B(t)| A

P(M; > b) = 2IP(B(t) > b), "b>0;
(3) sHE&E b £0,

Ibl
V2t

i XA —ANBRESA, L ET, =oc0. AWML, RARLFLK
SRAERRK, 1B E ORI LT K.

fr, (1) = w2}, t>0

School of Mathematics, SHUFE [ipLit A2 % £ Brown iEh: £MAMSPHEIAE



| R

IE. (2) Vb >0,

IP(M; > b)
=IP(M; > b, B(t) > b) +P(M; > b, B(t) < b)
=2P(B(t) > b);

School of Mathematics, SHUFE [ AL



TE. (3) MEE bH>0,t>0,

P(Tp < t) =P(M; > b) = 2(1—®(b/V1)).

2
L (0) = 20(b/ VO3 7 =~ ep{ -5,

A

00 b b2
ET, :/ exp{——}dt = oo.
b 0 ot xp{ 2t}

School of Mathematics, SHUFE [ipLit A2 % £ F Brown



2 E|, 474 Brown &%) B(t) THLIR fAE, 1208 B M 4& R AE A 51, #3] AJUIT Brown &3,

] 7.4.2 (3+% /JUAT Brown &%), Geometric Brownian Motion)

& W(t):=eBW t >0 &2, & B(t) ~ N0, t), T8
ISR OCE

s E[eBt)] =e%.
M
E[W(t)] = E[eB®)] = e3,
D(W(t)) = E[e?B1)] — et = &2 — ¢,

A T4 Brown B3 FTALA AT RALA iid. HAEGEA 1

School of Mathematics, SHUFE £ Brown



JUAT Brown i&3): 28k ek o4

S(t) = Spexp {(y - %02)t—|— O'B(t)}

o BEAN:
Q@ Sg: MHERLAN
Q 1 EHEMBMEER),
Q o: EAERNL).
o MR S(t) KZ KT 0, BAFOKAE R InS(t) IRAESS
i

o & JA: Black-Scholes £AA 2 W42 A 49 4% SR K.

School of Mathematics, SHUFE [ibLit A2 %X Brown iEdh: £aMMSPHEIAE



E B A A

ey, AFRMNEZRE CFHAE” R CRBRNE” . 5]
N T A 432 A . £24 Brown & 3.
t
) 7.43 4 S(t )::/ B(u)du, WA {S(t),t > 0} A 424 Brown i&
0
#) 3 Brown i& &) 49 25~
AL, t R B MEA S(t), AELELR B(t):

d
555(6) = B()

Q S(t) AR Gauss TA2;
Q MM B B(t) AT, 12 S(t) AT 589 (R ARG FHT

ES D}
© K A: f£ Vasicek 3 Hull-White #] ZA2 A & A F 8] L6925
Ak FE A e 3 0 R F AR .

School of Mathematics, SHUFE MiALit42 % £ Brown i&



B A4

%] 7.4.3 (%) & Fubini %32, &AM1A

E[S(¢)] = /tIE[B(u)]du —0,

/ / u)dudv]
_// u)]dudv
t u
://u/\vdudv:2/ du/ vdv
o Jo 0 0
t 2d t3
—/0 u U—§

School of Mathematics, SHUFE [iLid4E %€ Brown i&



T & %72 Brown i£3h 893 MR

KAD={0=tg<tp <---<t,=t} REM[ [0,¢t] 49A EXI%,

n
Ve =Y |By— By ,|*: #Hh B ASRI D Le9=RE £,
I=1

AR 4

School of Mathematics, SHUFE [ALiE4E % £ Brown &) ey irad ko



m(D) = mlax |t'/ = t/_1|,
W 3HAEAT ¢ > 0,

lim V2D =t  with probability 1.
m(D)—0

o AN BARBBRAELN, RENETE(KE)ALT X!

o R T AMIEAMEL BT, RiERERG MRS (F
WA A R) AR

o i dB(t)-dB(t) = dt. X Itd Ry ayikak.

School of Mathematics, SHUFE [ALiE4E % £ Brown &) ey irad ko



B R TFAT@as s, RAH

2
2
— B, >t :E)Vf—ﬂz (V2D>‘
n
=2 Z(t/ - t/_1)2
=1
n
< 2m(D) Z(tl — t/,1)
=1
= 2tm(D),
B s
2
lim E Z|Bt, By ,?—t| =0.

m(D)—0

School of Mathematics, SHUFE



% (gt) & — /I\(ﬂ'?; éﬂ)oﬁ. V¢ >0, G; R —/NEBE

Gs C Gy, 0<s<t.

B X} R—AEEFR (G) 9MALEAL B Ve >0, X, £F
Gy BT, 4= %

(1) 44T t, F E[|X.|] < oo;

(2) MEAT s<t A

[Xt|gs] — As,

R (X) R ERTROZ LM
e S AL A e R B, I R P i 5 B

€

School of Mathematics, SHUFE [ALiE4E % £ Brown &) ey ek o



# Brown #1593k

B2, & {B:} AXTR (Gr) #94r/E Brown i&3), AL A
(1) {B:} A
(2) {B? —t} 2k

School of Mathematics, SHUFE AL HALATH R B



# Brown #1593k

B2, & {B:} AXTR (Gr) #94r/E Brown i&3), AL A
(1) {B:} A
) {B?—t} A¥

E[B; — Bs|Gs] = E[B; — Bs] = 0.

School of Mathematics, SHUFE [ipLit A2 % £ F Brown iE



# Brown #1593k

B2, & {B:} AXTR (Gr) #94r/E Brown i&3), AL A
(1) {B:} A
) {B?—t} A¥

E[B; — Bs|Gs] = E[B; — Bs] = 0.

(2) (B:—Bs)?> 5 Gs ks, FTVA
e[(B: — Bs)?|Gs] = E[(B: — B;)*] = t —s,
A, AR F AR
E[(B: — B.)2|Gs] = E[B? — 2(B, — B.)Bs — B|G]
=E[B? - B?|G] =t —s.

School of Mathematics, SHUFE [ipLit A2 % £ Brown iE3h: £MAMNSHEIAE



% x€R, {exBHmz Dt>0) Rk, A2,

FEb weswak BB) 5 G s AvVHERN
ex2(t s)/2, B VA

B[eX(BB|G,] = e (t9)2

A

E [eth—x2t/2 ’gs] — eXBs—XQS/Z-

School of Mathematics, SHUFE AL ¥ AL ATHY K B



i x €R, {@BC2 . >0} Rk 2 H KR J

Tk wehH BB) 5 G ks HTHMEH
ex2(t75)/2, ﬁﬁ VA

]E[eX(Bt—BS) |gs] _ exz(t—s)/Q

}%\_‘

#

E [eth—x2t/2 ’gs] — eXBs—XQS/Z-

E. AS R A R E AR B R A B — AN Bk
eXBt—X2t/2 =14 (XBt o X2t/2) + %(XBt _ th/2)2 + -
1 1
— 14 xB; + §X2(Bt2 —t)+ =x3(B2 —3tB;) + - - -

School of Mathematics, SHUFE




% x€R, {exBHmz Dt>0) Rk, A2, J

FEb weswak BB) 5 G s AvVHERN
ex2(t s)/2, B VA

E[ex(B:=82)|g,] = e(t-9)/2,

}%\_‘

#
E [eth—x2t/2 ’gs] — eXBs—XQS/Z-

E.OLABBBARE RO R ERC o B — Ak

1
B2 — 1 4 (xB, — xPt/2) + (th—xzt/2)2+

=1+ xB: + Le 2(B2—t)+ =x3(B3 = 3tB;) + - -,
2 3 @B
Mkt {Bi}, {Bf —t} A {B} —3tB:} #F R —

School of Mathematics, SHUFE [iALiE A2 % £ Brown i&#): & asfiL ek s



AREAALET ] T: Q) — [0,00) AMFE;, mR3HEZ >0, A

{t <t} €G:.

Bl 1. FEEEEE (X} HEEES ACR, LB P
Ta(w) = inf{t > 0: X; € A},

ML AZRFERAEE, 14 21FH.

School of Mathematics, SHUFE [ A



AREAALET ] T: Q) — [0,00) AMFE;, mR3HEZ >0, A

{t <t} €G:.

Bl 1. FEEEEE (X} HEEES ACR, LB P
Ta(w) = inf{t > 0: X; € A},

ML AZRFERAEE, 14 21FH.

FEE RERHIN t ZATAPIE B T 4ol R A 23K
A, X IE AT A FE L. i
G

School of Mathematics, SHUFE ALiE4E % £ Brown i&



€32 7.6.1 (Doob 1% 1k 2 32, Optional Stopping Theorem)
R (X} RES S, T RIFH, RAFILIAE {Xep ) LAB

ol BPAR AR T P R — A “ LAFRLAL” A94F SR, AR AR
Tk B ME— AT 015 Y.

School of Mathematics, SHUFE [ A



7 7.6.1 (B#AFFA) X a<0<b,

Ta, Tp A RJR & K6 Brown &3 B XA 2] a, b #98F1H].

(1) A%k L P(T, < Tp).

School of Mathematics, SHUFE AL ¥ AL ATHY K B



) 7.6.1 (E#FA) & a<0<b,

Ta, Tp A RJR & K6 Brown &3 B XA 2] a, b #98F1H].

(1) RETEEL: P(T, < Tp).
B P R, SAEAT >0,

SHEAT t #-H a < Brar < b, FTA% t— oo B, & DCT 7T
% EBr=0. @

Br = alir,<7,y + blir,<7,}

B aP(T, < Tp) + bP(T, < T,) =0, B

BRI HTE K B



Doob

W ek =

School of Mathematics, SHUFE



(2) R E[T], #F T=ToATs.
HER (B2 t), MMDRE M,

E(B3,.] = E[T A t]
ikt — o0, #F

E[T] = E[B?] = a*P(T, < Tp) + b°PP(T, > Tp)
= — ab.

Lo/

&

School of Mathematics, SHUFE ALii4E % £ Brown i&



W 428 * 171 A2 (Gambler’s Ruin)

B — N EAE x N, WX AT (B i ey
g it 422 Brown i23)). MR AAS B AR B b AT, RH
WAE a®EF (a < x < b).

ME B(t)
KEE b (R)
[, T ———— e B4 b
- X . V\/"JJ (@2 b W F)
SR MRS (R 2) =y
AEE A x '
X
b (&)
_ — X
P(Ruin) = : a w7 a
b —a %3k a (8% (BAH)

T =inf{t >0:B(t) =a & B(t) = b} Rl

(B R AR AR50 7))

ERRE T XA MBI SR A ST

324

=~
&

School of Mathematics, SHUFE [ A %t Brown
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Hoh, A (B2 >0}
WL R L AR S e 2, A7

E [exp(ABr — AT /2)] =1,
B

ME [T T, < Ty +ME [T T, > T = 1

b XEREALS E [e#m} .

)
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ok, BEEARHS (e \BNVU2 >0}, KT

E (exp{—ABr —A?T/2}) =1
Frr
eVE [ VT T, < Ty 4 e ME [T T, > T = 1

M kg BAS T A2 A

a2 sinh(Aa) — sinh(Ab)
E {e ! Tﬂ} ~ " sinh(A(a— b))

HF sinhx = (eX—e ) /2. ML ZZIFE T 4 Laplace
Tk, .
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