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WEHUMEOP T, 2T, BEWEHMP singular control,
» %I impulse control ¥ JWhAMBELrEH%T 5. COMBRER
19664 @ Bather/Chernoff DR XWHE TV, UXELOWMEBRI N
TW3. £, Karatzas/Shreve (1984,1985) R & W kY, H#BEFIL
BABMErOMBBERESAE. ZTO550—>0HBERLZE, &
EHWOSEHEE2YMRABOBMBEUTIRATHIE, ZoNBRUEH
BErLBAMEoREEE RT3, $05. SR OHEHERERS
F % Geoffrion OWARETHRNEIIMHEISIZIDPOLIIREHL
EAR. UDL, Chil, BUHZOMELHTIZZThEhOoBE
MESEAUBRBAERE, TRDS, REOBRETARESEATS 3,
FUIHEBEBLEBERVEVLSIBR TS 3. ¥pWHS>—D22T
EBELURLZER, BPLEBHAMECBLTEL3D0EENSEHIR
EFAUDPBR>TVIRBERVNMS, TL<BEOBARHIET 3 LK
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1. BERFRVWAECFLBIEE

BRBEFIRELIROETS 3 ¢ HHBE X, t20,
dX,=pdt+odw,, ., & Brown Motion,

L, BEH, BH5xeh, HBWELTE 22200HFEHK, BT

X -TWRBRBE R = (R, L= (L) BFX5.

(1) Zt .= Xt + Rt - Lt’ t 20, ZO = X

WE->TEZTSHMWAER Z, RBWYAF L - TA4FIVIAELVT,

HRBEKQ

(o]

(2> J(x3R,L) := E.L § e BY¥{hz,>dt + r dR, + 1 dL,} 1
X 0 t t t
—> min
R,L

&9 3. ZZC -0 <r, 1 <o FEH, hC) BB>ORMEEK
T, IXl —> 00 D& ¥ h(x) —> 0 T 5. 0B o0 FTEF XK.
T 0K W EOSEE 2 |

3) f(x) := min J(X;R,L)
R,L

EBLE, gBAEARAR
(4) min { Af(x) - B£f(x) + h(x), £'(X) +r, 1 - £'(X)} =0
€5 % 5 h % (Harrison/Taksar). % B U A=pd/dx+o 2/2 a%/dx2.
BREHBELITEh XS, BEHD RLUIAFERTH B Y, AN
— T HEODHTHEMNRETZIDSTH S. Impulse control & &Kifh
504NNV ABEUEEVE T S5 S TH % (Bensoussan/Lions).
Reflected Follower Problem & XKW Hh 5EZEdH%. 220# (R,
ZHBEUEY, —D2OWBOAUDIPEZEZARVEAERZ, Reflected K

XU T, Monotone Follower Problem & klfh % (Benes/Shepp
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/Witsenhaussen). By id Monotone case » & Reflected case
NEBITEN TER. Reflected ®d 5 1 2DHRKIW, Brown Motion
BT BRHEERZF XS Reflected Problem OF EHEIRZHI UL TL
532 d 5%. EBHOEHRE, ZEHTEAOMBALERILULT
semi-martingale OEMWAX (—KiLIhkr 1to 2X) 2HLVLIDHO
BEL., FULILURZEEXREZEILE L.

SCLTBRREHPEALT, BEFLEANEEOMELNC
S . ‘ﬁﬁi%?*‘?‘?f/ﬁi’ﬂli%?;Ifﬂﬂiﬁ&%b‘i’(Karatzas/Shreve), zz
TRUEEFEAOERERIVEREELZ2HES. ITHHURNBORBASARE
R (4 BEFTE. ZORLDREHNEYE ) OBBRIBLT
(5) | 0<r + 1
RRETS. LIREAERA 4 TEARRO—BE Foo =
Af(x) - Bfx) +h(x) &BL, FXI20, F)-——oUxI—
), (x; F(x)=0 )} = {x; £'(X)+r>0, 1-£'(x)>0 } = {x; F'(x)=0,
f'(x)+r>0, 1-f'(x)>0) T&%%. 2%Y, f'(x) +r >0, 1 - £ (x)
>0 D& & |

Af'(x) - B£'(x) + h"(x) = 0.

Fh Af'(x) - Bf'(x) + h'(x) # 0 D& EWE, FX)#0 &Y,

Cf'(x) +r =0 d 50 1 - £'(x) = 0
T, (B) DIREFERXRK>T r#£-1 Tdsho, ZhHPABRESHRKY
YO ERBELRV. COZELUBOBEMF AT ILULIAAY T
3.
DEWREST
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Af'(x) - Bf'(x) + h'(x) # 0
, &gl r+ £'(x) =0
1 - £'(x) > 0
Af'(x) - Bf'(x) + h'(x) # 0
O&EEWE 1 -f'x) =0
r + £'(x) >0 )
1 - £'(x) > 0
D& X Af'(x) - Bf'(X) + h'(x) =0

r + £'(x) >0 _
WY 3. ZhoORETEDERDR, 2X 2175 {a;,;} &
THEEMN (T ¥~ L0RS2BALELS. BAY-—LRBLTHE
EXT LT EEY

me}x ml.n aij = m1‘n m:fzx aij
1 J J 1

THEPS, TOHULVER valla;;] ERETS. RR,
312 > 33 > a9

2o, HED aj, CHULT, FAMY¥F - L0 HBEBIEEE RS .
UlB>TIRE (5 BZODZELOKRILVMUDEDO+REHTH - T,
ChRRESSERPETREIAEATHES. TRbD
(6) vix) = £'(X)
EBIE, 1 -vx)>0>-r1r-v(x) THIho, HEBEBSEETD
2 T

Av(x) - BVv(X) + h'(x) 1 - v(x) J
(7) val
: - r - v(x) *
RBIBFELCIEDHTHEERINS., CTEFQ,DHUE x (BI RV
FR)ETBEN, -T-vix) &1 -vix) ORIOERIEEZETL L.
FEHYF—-LRBIBZ2AD0DT LA Y-, Th Th stop, continue &
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VWOBBEREHHBARESZZEBHFINTL 3, RE B OFTCUE,

G|

P2 stop EVSHEHEBEHIBROLVIEREFLTILV 3. IhBERR

3ZCEDEHKERUTWL 3.
DE2RUTHEAIHEIHIME ) oO5HME (3) 2HH UL

ry

£

B 6 omg#EAEAR, () OFREIZENTER., ZOREN

BRUKCANSREBSLEBAMBOY — LZH OB 8 (Yasuda) &
BEBVBDTHBZERL DB .

SEXUHBTABEMEERETZ. X, PEMBRELTC2o0
NaTlBH A, p XU

(8.1)
_ min(i\,u}_ﬁt ‘
v(x) := inf sup E L§ e h'(X,)dt
noA ° - re B Ay . + 1e” B Hy ]
(A = u) (A > ud
(8.2)
minCA, u} -8t
v(x) := sup inf E [ e h' (X,)dt
A 0 -B A -B
- re 1{‘;\§u}+le 1{A>u}]
PEMEABCS T A REEFLEBYMEOY - LEEREZEZXS. —HRIE

V(X) > v(X)

tHd3%5. ULHPLU,

EM., REG Bdh,
(9) V(X)) = V(X)
BROVYVEB, ThEe vix) ¢T3 ¢kogd8AiBRME2EE2T.

fth

~

COHMHERAKT SN, RTEXNSZDI>E—ROEFILTHY Z2>28H



BRBEATH-THHRIETHE. LrB->-TCOE®LYy, S@BEL
BEME (7)) & BEHE (O RBUIBZZhhPhoGHEHBEBEIBERRK 6
THEINEZEDBDDPD E.

BLRHRAEE 8 OEFILE BFLEULKBRE S payoff BERTH
Y, BEEHUTLRVENRBATSS. —~BERUVHES>SEFLOHE
iy B ¥ '
mln(l’u}e"ﬁth'(xt)dt

° —r(Xt)e—Bxl{)\éu}+1(Xt)e-'8'u1{l>u}
THY, 0<r(x) +1x) BRoW () OF@RIPIBES>h 3. UL ZOD
CEPLOKOMER rx), 1(x) REFEBUTEBHROVIBESWREZ 3
B, BRIESTUERL.

DHENIET 53R

min {Af(x) - B£(x) + h(x), £'(X) + r(x), 1(x) - £'(xX)} =0
WBLT vx) =£'x) &9nE, (D AT AAREHK L0,
BEH®R® @ og#drFBEXUArszRL. Bang Bang type
optimal WRRBRABRXIBELETRLVE—-RBRUEIAHILITH S. R 4 W
HEBERBMBESUTHRICENZ LY, COLIRBIETE, doEH
2R, RABBOEBORDPRKXMEBBAIHMEIR->TULES . %
FRUWUBERZAORVUL, BEWHNPLCYXRMBEBEELLTIREOhTL 3.
US> THEHNHA2ZA3MBEIRERN S, FLEFLRACKFL
PRERBRBCEINWTLVIRRTH 5.



2. FERNPBOX XM E |
RAMBEEUTREEZS. WEBE X ,t20 BAiEAUT, #@

R=(Ry, L=1{(Ly} dEUETIH, VAFA-FA4FIvI AW
(10) W, 1= X, - R, + L, t20, W, :=x,

&L, BEHEHE,

(¢ ¢]
(11) K(x;R,L):= E_ [ § e Bt {h(W,)dt - r dR, - 1 dL,} ]
x " t t t
-2 max
R,L

&9 3%5. BHEIE

(12) g(x):= max K(x;R,L)
R,L

H, fic2<@AUERR LT, ROEBEBHEAFRER
(13) max { A g(x) - l3g(x) + h(x), -g'(x) - r, g8'(x) -1} =0
Py Bdbbhsd. COEXHROFEEMBRKRLILD.

T .
(14) £7(x) = v(x), g'(x) = v(x).
ST vx) E v i @) OBBELHAECSVIERILEDO.

ULeMB->T COEELIY, —HUE
£1(x) 2 g8'(x)
Td5HB, 0<r +1 Bald
f'(x) = g'(x)
THBZENHS .
(EW) BEELBAEE 8.1), 8.2) OZAhZThENBT 3 HER



PEROD>h I,
[ AV(x) - BV(x) + h'(x) 1 - V(%)
min max _ = 0,
i - r - v(x) *
[ Av(x) - Bv(X) + h'(X) 1 - v(x)
max min = 0
| - r - ¥(x) *

ERY, CTHhIBLTEZEUVLRENUEE 3) & 12) N T I &
BHERX () U3 BR—HT I3»BTH 3.

THOEEE » (B 2RLVEZ) 2EIZEBRRZRAY,
max {min{Av(x) - Bv(x) + h'(x), 1 - v(X)}, - r - v(x)} =0

REELBIHB IO DA R L.
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