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OPTIMAL DIVIDEND DISTRIBUTION UNDER
DRAWDOWN AND RATCHETING CONSTRAINTS ON
DIVIDEND RATES IN INFLATION UNCERTAINTY

ABSTRACT

Shareholders hold shares of the company, hoping that the company's
business performance can maintain stable growth, and can constantly
reward shareholders, ultimately achieve the growth of the total value of
shareholders' wealth. This growth of value can be achieved by choosing
the dividend policy, that is, how much surplus the company should pay or
how much surplus the company should retain. A reasonable dividend
distribution policy not only stabilize the stock market for the company,
but also find a low-cost source of funds for the company. Different
dividend distribution policies have different advantages and
disadvantages. When choosing a dividend policy, the company should
analyze its trade-offs. Paying more dividends will increase the value of
the company in the eyes of shareholders, namely the famous dividend
policy theory "a bird in the hand is worth two in the bush". At the same
time, huge dividends will also seriously affect the company's cash flow,
and will have an impact on the company's debt paying ability and the
company's capital demand for future business expansion, thus affecting
the company's future development. When the dividend payment rate is
reduced, shareholders and analysts will inevitably be pessimistic about
the company's future development and react negatively or even overreact.
On this basis, it is particularly important to consider shareholders'

aversion to reducing dividend payments. Therefore, companies should

I
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choose dividend distribution policies based on the actual development of
the company.

This paper studies the problem of optimal dividend distribution in an
inflation environment for a company wishing the dividend to be no lower
than the historical maximum, the goal is to maximizing the expected
discounted utility of the dividend stream until bankruptcy. Firstly, we
propose an asset price model and establish a stochastic model and optimal
dividend distribution model using logarithmic utility functions, thus
obtaining the corresponding Hamilton-Jacobi-Bellman variational
inequality as a nonlinear, free-boundary problem and solve it through the
Legendre transform.Finally, the solution of the optimal strategy is
obtained. Secondly, we consider the possible impact of inflation on
dividend distribution and discount the company's wealth process to reflect
the impact of inflation. At the same time, given the differences in
companies' attitudes towards risk, we adopt CRRA utility functions and
use dynamic programming principles to obtain the solution of the optimal
strategy. we use Matlab for numerical simulation to analyze the impact of
different inflation and drawdown constraintson, and provide
corresponding economic explanations.Two conclusions were ultimately
drawn: (1)There is a close relationship between the wealth value of a
company and inflation, that is, inflation is negatively correlated with the
wealth value of the company, while inflation is positively correlated with
the threshold required for the company to increase the minimum dividend
payout rate and raise dividend payouts to historical highs; (2)There is a
negative correlation between drawdown constraintson and the value of
corporate wealth, that is, when a company requires dividend distribution
with lower drawdown constraintson, the value of corporate wealth will be
higher. This is because for a continuously profitable company, higher
drawdown constraintson limit the company's cash flow and limit its

development.

v
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Finally, the paper summarizes the research of this paper, gives the
shortcomings of the research and proposing future prospects.
Wang Kang (Financial)
Supervised by Liang Yong

KEY WORDS: Optimal dividend distribution, Inflation, Drawdown

constraintson, HJB equation, Legendre transform
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£ 3E RFARERNARTHRMARFI5E

AREAEXN BT R, B AR A BRSO A8 T I S AR T P s
IS Dy b K BOR 21— A ] B, BBOR 32 310 52 UL RN 1) dee e e A

Bt Ay, HEE Ui BRSO F /b B TR B8 RO SRR A SR AR R
AT P s R B — B E EE . e H AR 2w AR T B KA SEAS BRI B4 39
ENEIRH, R X HOSH e, 8 ST AH SR BE AT AR DL R S A ] 43 A A
15 H A8 B B Hamilton-Jacobi-Bellman 48 73 AN G5 0/ A — AN HEZR M B Bk 5 1) /8,
T AR AT R, BJa, 15 BmAUBA BRI Matlab X 45 R AT
BB, 7 Hr S OGS I A B ) R

3.1 FRig5EXRER

3.1.1 SR™A

KRB RAAE—E&NERTTY b, AFE RSB MRERBeE. 1 7 kR
ANATME ¢ BZIRR B R, B A R AR, SRR BT A
KATE G Z D i 27, iR EERZE r20 KAT.

H S FRAFEEFHNENE. BIRAE [0, B RBURFIH S@)
G LA AT B 5, TS (6) 96 2 BT BEA LI 23 77 2

asw) _ (u, +r)dt+o dw,
S() ’

o, u, >0 RoREE MR EA, 0, >0 RRBEANZ, W Y EME SN
(@, ,( Do P)-LHIbRHEAT HIZZ).

RTBABEHE, 1Y) FoRAFE ¢ WRSATRBR, B y@ &z
AIE ¢ WSO RO AURR]. e BRI, WA, HoE, AR
KA BAEAF RGN, BIY >0 I, Y(O)2rX(0), X (1) NAFE ¢ W%
. Bta

|

V() =Y(E)-rX(£),t =0 |
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HR, BB RAGALT ) i RMER— A ae(0,1), BIATE
(R AT A RS 0 3, D
y(t) = ah,,

Horr, b, Wi o= maxih,sup YO} g (62 ah 2 ah>0. L

Y(t)=y()+rX(1),
Y@ >rX(@).
3.1.2 B&LRE
AT BB AR AR A B, W AR A

dX(t)=r(t) 6?((;)) +[r(X(@)—n(t)) =Y (t))dt (3.1

=(ux(t)—y)dt+o x(t)dW,.
Hrh, X@) AEEANE, Xo=X>0.

(1) 7 @EMNT { theo, 720, J.:ﬂtzdt<oo;

() v, ENT { o, j:ytzdt<°°;

(3) », AR, HAZELEN;
4) v, WERIAW, Bl y@)=ah,.

o,y R BIRFME KRR AR, MR NP (ah) XF
X, BREWW, H S kKR, MABTFEHE S(ar h).
3.2 B FISREE
3.2.1 BEHIESICIREFYE R A HIB H1E

BRBE A IR B 70 H b A B AL ST IR W B R O AR, 7 FRoR
W= fE], B r=inf{r>0: X, <0}, B~ 06 © BT RS T
EHl X EVHERISE S(as h). i, AR HRRRIR:

su :
P U e %ilog ytdt} ,
(7,,y,) L%
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Horp, o NI T, ilogy, JAAEE IR s E, SR R X SR pR AL
XL 2 ] PR H AR 1 BE B L% ] 9] 4 R E0

sup < Iz‘ —_ @ 5
(.3, €S(a ) , € Tilogydr|, (3.2)

Heh, (x,h)eRL, * FRRm Xo=x NFEMMME. B, B v 2XT x
Uik RIS
& LN R

V(x,h)=

X
0==—>0. 33
P (3.3)

= X, BRI AERS, 2 =] #2215 R U SR 42 = 2 P
SROREZ b B X, >0k B, SRRFSEI A F AR AR R, AR
REJTRBBER. eI, AR LM BER R RS 3, =X,/0; % 0<X, <0k,
I, ARSI R, e, e A EE LB RS, 0,, 6,
E#30<6, <6 <0 . FTx Ll F8, BRI R LT 15

() 2 X, <6,k B, Wy, =ah. BIQRERZKE “AEFAR”, WA F R
LS A SR OV ) B AR 7K P SRR,

2) 4 O,h <X, <Oh W, W y,=y(X.h), vV (X.h) NE—FH K
BUETERA (ah.h). WERB, AR BEAKPAT REAMERER, 2
] DA T ARBOR] R, (BT 7 SR IR 5 SOAT IR,

(3) M Oh <X, <Oh, W y,=h. (EXFELT, BRLEK, FLAT L
LA SV AR A ST IR, (AN A& BICRE R 36 i v B i fE 2 E.

BN, 72 X, >6°h, 4b, ATUUE AR A IR R, [ X, RRIAZ
TRFFE O'h, DLW,

X BEATLA% 8l 1) ML R B, A S U B B, RS

@, =e"V (x,y)+ J.;e‘a“'i log y.ds .
R A, AT
dp, =™ {—517(x,y)+17x(ﬂsm —%)%VM(G/L)2 +i logyt}dt

+e” [Gsﬁixth +7, (x,y)dh],
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W V(xh) 2 C={(x.h)eR:x<0hh>0] Fi—AME%, HiL
(3.3)f%) HIB J7FE, W V(x,h)=V(x,h). H ¥y (x.h), 7" (x.h) tiEHITIE,
R Ay 5 I PR ) 6

Rl 2] HIB J5fE:

0= = SV + Vo4 V_+il
_yZah,ﬂ (/usﬂ.t yt) X 2(6572-1) xx logyt >

V(0,)=0, (3.3)
V,(6*h,h)=0,
Vxh(ﬁ*h,h): .
o, 7 (0°hR)=0  Jg T W R % P, W % 0L Dixit™$ A1 Dumast
Vo (0°hh) =0 JaBE A, SAMET 0 MR,

I A RIS, R EN RSSO R  y (xnh), Rk
Vokmg (v, h) CLRLCBI RS 6,, 6, ¢ #HATVEAES.
3.2.2 MBRFIER K7

B2, T B KD R AE .V (x,h)

V(fx,fh):V(x,h)+i105g§, £>0.

Rk, X v: v(0)=V(6,1),6>0.
WA, T DRI LR R R

v (x.h)=v(0)+ 22,
V (x,h) =h71v€ (9), (x,h)e R2+.

X

(x.h) = hy (6),

M y(xh), 7(oh) BRET h 1K {; (o) 1(0)

M4, (3.3) X HIB HETHE R
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- 1 . ) -
max {—§v+ (uT—=y)v,+ 5(0}_7[) zv% +ilog y}

’

v(0) = — 108" (3.4)

H HIB FREM— &A1 (3.5 « (3.6)

T=——, (3.5)
O Voo
i=i. (3.6)
Vo
¥ (3.5 R\ HIB HEfE
2.2
H Y\ sv=ilog i v, (3.7)
20,Vyy
M, 20—3 EWN P
EX k= #5 , (3.7 mitkiE A
2
Yo 1 Sv=ilogi—jm,. (3.8)

00

Horp b OEEL BAN, BAOMBRRA RIS AT 2 (3.9) 3K, B

a 0<6<0,

#0)={ = 6,<0<0, (3.9)
Vo
L 6,<0<0"

¥ (3.9 RN (3.8) , E'E5 HIB HiE, 5

iloga—av,, 0<6<06,
2 .
Yo 4 sv= i(logi—l} 0.<0<0, (3.10)
00 Vo
—V,, 0,<0<0".
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e P ORAE B, B4 m=vy,u(m)=v(0)-0m Xt 6 sy l13

1
0=, (m): FEASHATHA TR Vo ==~ 50 MO, FEOR 6 A, T

*

3 vy (0)=myv, (0)=m"
SRIGH AN (3.10) , HIB 5 FE AR AW 5 R
kam—kiloga, ila<m<m,
mu, +kSmu, —kdu = ki (1— logéj, i<m<ija,
km, m" <m <i.

ilog h
u(mo):—l ; , (3.13)

u, (my)=0,

i/6=-mu, (m*),
mu, (m* ) +u, (m* ) =0.

e TR R (3.13) RiBME, FEN u(m) AR N EE NS
HOBLL, HAEU, — B PEE S BAUANIELE, oREER, AT13 u(m) MRIER,

HRIR A T4
Cm+C,m™* + mlogm+lloga, ila<m<m,,
1+ko )
u(m)= Cm+ka5+i(lo i—2j+L, i<m<i/a, 3.14
(m)=q Coms Can ™+ 5| log =2 J* 15 o«
Cim+Cm ™ + k m logm, m <m<i.
1+ ko

M
/
T

C - ko ko —llogah—logmo—l,
1+ko\1+kd  om,

c - 1 (kozm0 _ilogah)
Lo(1+kS)my\1+ks 5 )

a i |
(log—+2+ ,
ko a 1+ko

—kS
C,=C,+— ! L 1
S5i (1+k5) 15k ko

C,=C+ k
1+
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k(a-1)
1+ k6

1 ka
logi+2+ - | , i
(ogz 1+k5j T is 082 (3.15)

ol )

5™ |\ (1445 ke ko

(3.16)

Em=m i, GHL i/S=-mu,(m") 5m'u,, (m")+u, (m )=0 K@
RN, FIAAEIN w0 FoRit G B G,

-k i 1 .
C. = —+ + 1+ logm |, 3.17
s 1+k§(m 1445 8 ] (317

_ 1 [L_ ko' J
" ks(1+ks)(m') NS 1k ) (3.18)
SRR K 0 R T 0 0 L B (), BUAE S

REESEA SOk v(0). Bek, B4 v(0)=u(m)-mu, (m),
0=-u,(m), A/43

i iY"" ka i ka
0, =—u,|—|=-C +ksC,| — - log —— :
o o 1+ k0 a 1+

0,=—u, (i)=—C, +k6C,i "'+ (3.18)

1
5 b
k61 k . k
) - logm ————

* _ _ *) — _ *
0 u,, (m ) Cs+kS6Cy (m 1270 Y

W (x.h)eC, B 0<x<8'h, W (3.2 hiwfEs. 7 (x.h), ¥ (x.h) %
SIEEE (3.19) .« (3200 . (3.21) 44,

_ kam ilogah
1+kS8)Cm ™ — + , 0<y<@
(ko)™ =255 Y=V
V(x,h)={(1+k5)C -"5+i[1o ﬁ—l}rL, 0 <y<6, (3.1
(1+k5)Cym e 4 108R__Fm 6,<y<0’
5 1+ks
s, melm'm ] R, (m)=" AR

lo ' (3.20)
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ah, OSXSQZ}I’

v (x,h)= i O.h<x<0h (3.21)
m
h, Oh<x<Oh.

TE x=@'h Ab, 2AFEE A RESIEERAE, DR () eC, B
(FF X <O%, < (RFREAR s,
MR x>0, AT R

h =
7' (x,h) o7
ﬁ%tﬁﬂﬁ%%%ﬁﬁ%ﬂ%ﬂf@ﬁk;<N&%ﬁ@ﬁ%
. X
~ o zlog?
V(x.h)=(1+k3)Cy(m") " + =

WG, M x>0'h BARARIEER R RS LEE X <Ok .
3.3 HERHL

R, DRI IRIAR A o WEN0.1,0.5,0.7, HABSHBOEW T -
p,=0.12,0,=02,6=02,i =1 £ HAMSHALKHOL T, B SRR R A
AR I A B A R

!
---------- =0.1
a=105

0 5 10 15 20 25 30
X

K 3-1 A FRSEECL T BRI S A B
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. . . . . .
| i pe—— .
a=05 /
09r .- a= 0.7 P ]
0.8 X 3.4364 Il
Y07
0 e e R #*
0.6 X 2.3423
. Y05
> 05¢ —
04
03Ff "
02+ |X0.17345
Y01
0.1
on : ; ; ; ;
0 1 2 3 4 5
X

K 32 AFESRECAR T BB S AT 1A

M 3-1. 32 ATLLEH, B X IR, B/l o 821N »° &5 7 50
T RERT, RESUNFBORI a B3Iy W, B x BUhe, ##
ARIIRNAS AL DO FL 22 (BRI, R e ASR A SRR R SR AT TR A TBUBEA, 1k
I, R M SE I A RS 3115 B B RER, B 1 RGBT K, BN )R
FTBUI B S AR TR 0 5 =495 B R B ORI, BOR SRR A g SV
A RAG R A A, MU, P SR A SR A B A K. i 7 S AR R
A I N HR UL AN T i, B 1B T AR B R R 2 =R,
BN A RGN T AR SRR, mhEE o 13, SRRt
IR, P LA RIS IS R 1 N g SLOGAi. [R] IS 5 8 A (10 0 o v SE AR A L
B, SRtk Hn.

25

Kl 3-3 ANEISEHL R B4R bR £ ]
B3-3 %R, M BUN, o xF V(xl) BIEIEEECN, W, AR
GBS, IO A TN E RN, W x KR, o X
V) y BRI R R, X R ] 3-1 R I G SR BN, T
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BORMIBA R NIRRT, 2] B B e ARORIUBEBE, IR 4
Iz =] 1.

3.4 KENG

AEAEXN PO BB, 2725 FE BB R A PBA 73 BCBOR, —J7 TR A
i B AR BRI 3R T 7 S s ) — B E LR QO RBERI I SAY, 53— T
T2 7] H AR A2 1 SO IOR 3T S ME B e KAk, T i S 2 B AL 42 1 1)
AL BB AR AR SR T IRBE R R O PR LA AE B
B S, P85 A Matlab BHATEMER, @4y S HEISE, PRI
SO A (14 73 S S 2w ELIR 2, AT D IBE i 28 R4 T e LI 23 BC ¥ 5

ES

R4 5 T DA FE
(1) % 0<X, <Ok I, /5 DRI AV RIRIOKT ah AL
Q) % O.h <X, <0k B, My, =T w0 BRI SR B R, B L

m
[ 7K (0 i A 2R SRSCAT TBEA.

(3) M Oh <X, <Ok, WLH AR MEFIRE T AT T LB K, FbA A
S22 DA SRR By RSCATIBER.

(4) % x>0h Kb, TR AF K g 1 BT ErA 8K, L
o F)AF LIt 5 2 RS S R B i B 7 S R R KT 22 b, I PR R SO AR

g X
ﬁy.
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£ 45 BTTRE TRARAERIAMRL LR TR
B F 5B

ABAE b — B A T AR A W B IS, JF7E CRRA X
FHBRKUR, 5 SR IS BIH L N BB IR /) E i A, 3 LA 2 7 7= R
B AL S A SR F ST M B R PR S ot 2 7] (0 B e R AT AR B, SR
HAEH RS DR 20 B, 3 K7 ) LAY L% 5 P P ) 43 A, 45 4 A
Rif HIB A8 0 A5 AR A — AN vk B i B 0, 38 i ik A it 47 5k
f#. TG, PRI RAIECE R B 5 m%. R Matlab %45 SLEAT BUR B,
3 380 52 K A% 3 B 240 o I 0 5 5 4
4.1 FEIRE

BB AN &NERTIZ L, T 7, RERATE ¢ W2 R B,
B BRI T A R X AN R AT B L i, SRR EERE r20
RAT, FEIRBERITZ b, 4 ) 75 B g HA R R RIBOR
4.1.1 BERRBK

(B0 R KA — AL AR, B0 2 SR K SE P(8) IR0
B> 77 7

dP(t)
P(t)
e, u, WEREIKE, o, ks,
4.1.2 BFEHRE

FI Sy (1) FoRATBEFIL XME, S(6) R0 7 5B 1) E M.
Sy (t) WG JLATAT Wz sh i HAE [0.¢]) WA &R, W Sy (1) WieLl R
LG5 7 7

=p,dt+o,dW,,

ds, (1)

Sy (1)
Ho, p >0 RpEERRE RN, o, >0 KRgmkaiZ, W R E %20
(Q [ ( t)tZOa P)L%*iyﬁﬁgﬁﬁiﬁ

=(p,+r)dt+o,dW,
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o FIRIECE, RG>0 W, Y(6)2rX (1), Wy(t)=Y()-rX(1),r20.
FLBE AR 55 AR BR, B v (¢) 2 o,
4.13 BERIIIE

25 E PR BURAE AUSABOR, D & AR 1044 U Ew 2 T 3

Bl 1 (0 1)y (), ()

Hel)=m 5 Ty an

N
- (lus”N ()= »y )dt+ o,z (t)dw,

to

X
Sty X (0) oS ARIO# SUOME, ISR X (1) =5 050, 2t
7y (1) _ % () () g
. 7(0)="0y TO)=Ty YO= %y HERHXA.
REFERA, A
_ (1) L 1
dX (t)= 0 +XN(t)d(P(t)j+dXN(t)d[P(t)], (4.2)

b d| — o, di=p,di=c,dW, KR 4D RN (42) T
= 2 Al 45
>N s P(t) P(t) 5 T . . ’f:f

dX(t)=[(,us—asap)ﬁ(t)—y(t)Jr(sz—,up)X(t)]dt )

(4.3
+(O'S7Z(t)—GpX(l‘))dVV;,

;H\:EF', Xy=X>0. %}F (ﬂt’yt)tzo IR G

(1 7 jﬁ&ﬂ:{ th=0 7,20, J.:ﬂtzdt<00;

(2) ¥ ERNF { heo, [ yidt<oo;

(3) v, RAEfU, HAER B
(4) v, WRSEILH, B v (1) ah,.

M7y, R EAER, KRR (o0 h) X X, REVE,
AU S R, BOVAVFESIE S(a h).
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4.2 ¥RBUSK iR
42.1 kol

2N ) 1) R 55 R IR R BRSO BB SR BN T ¢ o, T
r=inf{r>0: X, <O}, V@A FEN X HRVERE S(a k) AL
PEM PR E T, A AAE M B ERET LA T R &R

sup © s tl‘ﬂ
() U)e —dly_ﬂ t}, (4.4)

1-
Heh, & HIEBLE T, lyf_—ﬁﬂsﬁfmamﬁm;&, SEFIIR CRRA ZFH %L,

B ORRL Fom MR KR PR R R A, 1B%iﬁl+lk5<ﬂ<l, Hdh bk EUH
20 1
k=——— By irEL R <B TEHF] Mertonl®, Ak, 5
(,US—O'SO'p) 1+ko

y”’

1-p

BRH Y FBUNE T, #52, A8 N2 ATBE B A S s ik
SR TFBENLE S 8 (4.4) FERECH

B>1, 0 (4.4) Wi

N, HBERE Y R, shEr (4.4) AT

- B sup o ytl*ﬁ
V(x’h)_(ﬂt,y,)eS(a,h) er —dl_ﬂ z}, (4.5)

Hrp, (oh)eR:, X FoRk Xo=x RNAMERMIE. o, BB KRBESE
AR ISR : (1) 4 X, <O,k B, W y,=ah.(2) 4 6,h <X, <6h B, N
yo=y* (X0, y*(X.h) RE—ERHL @) 4 Oh <X, <O0%h, W y,=h . (4)
£ X, 20%h, kb, WLUEI A RO R BAR, 58 X, SRR RIEE
0*h LLA.

TIPS A L R BE, AT UG
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dgo,=e’5’{—5l7(x,y)+l7x[(,usﬂ, 0,0, ~ yt) (Upz—,up)x]

~ =5 ~ ~ )
%V (asnt—apx)2+ly’_—ﬁ}dt+e5’ {(Ojﬁ[—o-px)VdW; +V,(x, y)dh}.

g v(xh) £ C={(xh)eR2:x<0*hh>0] Lif—ME%, Hie
(4.6) {1 HIB 572, W V(x.h)=V (x.h). H ¥y (x.h) 7 (x,h) tj st I5fe,
B Ay dpe e I ) S

K15 2] HIB Ji#2:

max {_5V+[('US_GSO-P)7ZZ_yt+(0p2_lup )xj|Vx
0= 1 1-p
yzahmr 2 (0'72' O'x) V. + Sy
2 -5
V(0.1)=0, (4.6)
V,(0"h.)=0,
V., (0°hh)=0.

4.2.2 D eI RRLE R AL R R

AR MR X R0 S B AR R s v (x,h), Btk v sk 7 (x,h) LUK
LBl R 0,, 6, 0 KR4S,

BUAE, S8R YAyl R 4E L. (R %L (4.5) g x A1k #1R
=g WU, A V(ExEn)=¢""V(xh),E>0. W ik, E XL v
v(0)=V(6.1),0>0.

RSCEIDRE S S

V(x,h)=h"v(0),

Vx(x,h):h’ﬁvg(ﬁ), (x,h)e R’
Vo (x,h)=h"""v,,(6),

M y(nh), z(xh) #WRXETF b W—KJ7, FEH y(xh)=hi(0).
7 (x.h) = hi (0).

M4, (4.6) X HIB RTINS A
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{—5v+[(,us -0,0, )7?—)2 + (Upz—,up )0]\19

(1-B)v(07)=0"v,(6)

By, (67)+0v,(07)=0.

H HIB FFER—Bh &4 rT 15

T=- ,
Uszvee o)
5 1
y=(v,) #.
AN s - 'uso_p ns S
ESUHEE J=u, - . BEAh, BRI S AT 2 R =X
(0%) OSH S@a,
1
_)7(0)= VH ) ea SQSQI’
1, 0,<0<0".

¥ A 3~ s 7(0) RN @D X, HIB AEES N (4.8) i

1-p
2 _av, 0<6<0,,
1-p
2 1-p
Yo + jOv,+6v= P (v,) 7, 0,<0<06,
kv96 l_ﬂ
L—vg, 6,<0<80".
1-p
B P ORAE LA, B4 m=vy,u(m)=v(0)-0m . %t

(4.7

(4.8)

0 Wy et

1
0=-u,(m), ﬁﬁﬁiﬁﬁ%‘%ﬂﬁj\ﬂ%%=—m- seAh, £ 0 g A, WG

mm

vy (0)=myv, (07 )=m". RIGHIARN (4.8) , HIB FFEMAS IR T TG
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kam—kaliﬂ , a’<m<mg
1-5
m*u,, +(kj +kS)mu, —kdu = —%ml_ﬂﬁ, I<Sm<a™, (4.9
—ﬁ, m <m<l.
i (4.7 FREFRALE v(0)=0, SEAK T H il A%t
u(my)=0,
u, (my) = 0.
[FIET, SF PR R T 2% Ao R A A DU 23 5 AR 7 H
(1=B)u(m")+ pm’u, (m")=0, (4.10)
pm'u,, (m")+u, (m")=0. (4.11)
FUF B sy 77 SR 7 0t (4.9) SRamMgR, @it i B4 AF u(m,)=0,
u, (my)=0, WfR1E C f1 C, , T u(m) ELF 5 LG SHES:,
SRR S H— B SEAE S B o7 AT AbESE, kAR G G G

AR Y1+kS < B <1, WAfERG u(m) fFER, HRENH FREAH:

a
Cm™ +Com™ +—m+

1-B
o _
a 'BSmSmO,

Cym™ +C,m™ +

J

(=) (5-1)(1-

1
Cim™ +Com™ +—m +

B)+kop]
I :
(1-B)5°

(kS —1)+[(lg + kS —1)’ +4kS

2

2

~(lj+kS—1)= (ki +kS —1)’ +4kS

2

—1)am,

b

-5
Aa

:(A—i)mé L(ﬂz

J

=)
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DR 7 ﬂ(iﬂ“ p)
Q_C‘(%—A)[J (1-p8)s B)((1-B)(kiB- 1+mw£
CZC+0!““”“1£_A—1_ b kE(AB+1-P) J
(R T (1=p)s (1-8)((1-B)(KiB-1)+kB) )
C:C+a“l‘””“—1(12—1+ L kB(ABH1-P) J
T (=) U d (=) (1-B)((1-p)(B-1)+kp) )
R [M L PGS }
7 (Ra) S (=88 (1-8)((1-B)(KiB-1)+ k) |

Em=m"it, F (4.10) 5 (4.11) XA FEAE, K IErT 15 2] R A2

_ (1-24,)6m*~4,j
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