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Optimal Switching for Alternating Processes

BIBERY - RAEY HALZWH (Hiroaki Morimoto)

A8 Tl optimal switching problem b;‘?b\f‘ Bensoussan-Liens [ 2 ]
el impulsive control @ idea ;ng“%' Dellacherie-Meyer [3] @
marti‘ngale theory ¥ F L L’Cﬁ§ ZLEEXB.

Notations
(Q, %, pP; (?t)) : a complete prob. space with usual conditions
V= {x = (xt) : r-cont, bounded, (?t)—adaéted process} ,v

I x

P-ess sup(su X X = lim inf x
p( ptl tl), - im, .

@ (S) {T : stopping time, T = 8} for s.t. S

MBERDEIICERIELT 5.

F.l1 Switching strategy = = ({T },{Gn}) b §
) n

(a) T € ®(0)To, T =0,T +q =T (@ = 0: fixed)
n 0 n n+1
(b) o8 : ?T -measurable r,v. taking values in D = {1, 2,..., d},
n n -
] 0 =1, (d:given pos. integer)

b {T } & {0 }) DMTHB. Switching strategies = DLED
n n
£46% I THRT.

F.2 £ = € I 124U T cost function J(z) ¥ RXTCEHT 5.
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J(:RJ) = %0 E[f e—arf((),._l;r)dr + e—aTn (k+C(9n-1,9n))]

f(is*) = f. () ew, f =0,
i i

k2 0, <, 20, 1i,j€D.

F.3 HMIEX optimal switching strategy =* = ({T*},{0*}) € II: i.e.
n n

J{(x*) = inf{J(=x): = €11}
2RDBZZLTHD. Tn &5 xbohE d D processes ¥ n HHICA
4y%?6ﬁ%‘Hnﬁ%@ﬁ%k£wf%&pmw%®$%éﬁ%?éc

Def. Q:W-> W (i€D) 2RATEETS.

1

T ‘ _
e atQix(t) = ff%*cp“(%) E[ft e—arf(i;r)dr + e ol x(T) | ?t].

REWIHU CHEAE SHEE (A), (B), (C) Kagdb.
(A) ———
e (A) : q=0, k > 0, (?t) is quasi-left continuous
Def.A N: We - ¥ 2RATEHET 5.
Nx = (le,...,Ndx) € ¥  for x = (xl,...,xd) € 4

N.x(t) = min {x _(t) + k + c(i,j)}, i€D,
i J i

ZZT

We : d-product of W .



Theorem A.1 ) HE (A) ObH X T. the class of x € W9 ;

t

-at -

x £ Nx, (e & x . (t) + fO e *r f(i;r)dr):submartingale, i€D
i

it maximal element w = (wl,...,wd) € W %2%bHoD. HI, equation

vw. =Q.(Nw), i€D,
i i i
D—BHRTH5.
Remark.

N: increasing, concave,

INx -Nx’} E)x-%x"] on ¥W¢, -~ NOZk >0, i€ D,

ODHEEEHWT {un} %

(oo ]

wo=6 1) = & st (ar, S x(t) = Elx(ter) | 5]
ri r o t

u = Q’_(N,u')
n+1l i in
TEHT DL
u = W in W, i e Db,
n i

A Hanouzet-Joly DHEHR % V LTHZELLTHE IS,

Theorem A.2 RE (A) ®H L T. optimal switching strategy =* &
™ =0, T* = inf{t=T*|w(0%*;t) = Nw(08*;t)}
0 n+l n S n n

8 * : the number attaining the minimum of
n

* =y (T*) + k + c(8* ,35), 3 €D
J J N n-1

TH5EALI S,
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Remark.

Optimal stopping DFEMEBAT 5 IC. Niw KR ENERENES.
:nw(ygo:owf@ﬁE;Uﬁao k>0ﬁ61§T o ANTh.
ZOE4. inpulsive control D optimal strategy OB & IX measurable
selection theorem ¥* HWARWETRERLR 5.

(B) —

e (B) : 4q>0, k=0, (9?1:) is quasi-left contint;ous

Def.B  K: W¢ = W 2RATEHT 5.

Kx = (le,...,de) € y¢ for x € W9

) -
K x(t) = min{E[f e YV e (mydr v e Tk (t+) 1 F T+ (i, 0)}
i J t J J t
Theorem B.1 H5E (B) b & T. equation
V =

.= Q (K v), 1i€0D,
1 1 1

—3FM v = (vl,...,vd) € WV %%,

Remark. The contraction mapping theorem KX Y Th.

Theorem B.2 HE (B) ®b & T. optimal switching strategy =* K&
T™* = 0, T* = inf{t=T*+q| v(0*;t) = Kv(6*;t)}
0 n+1l n n n

@ * : the number éttaining the minimum of
n

Ti+q .
- (r-T% -
] v (r )fj<r>dr vo Ny (mira) 1 T4 eC0r L)
J n J n n-
THEZIbM S,
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Remark. Kiv DEMES ML Theorem A.2 D Remark ¥ [A#k.

(c) ——
e (C) ¢+ q9=0, k> 0, c(i)=c(i,i+l) = 0 (mod d)

(ff; ) @ quasi-left continuity OHEERS EDHIL. KROLIICERNLEE

n3 cyclic switching #ZXATH B,

F.Cl1 Strategy v = (T ) i F.1(a) tEHLCDPBDET B,
n
O 2hkO%EE T TRY. '

F.C2 % © € T I UT cost function J(7) 2RATEHET 5,

A Tn —_—
() =% E[fT e “Ti(s(n);r)dr + e o T (k + c(s(m)N],

n=1

ZZT ‘ s(n) =i if n =1 (mod d).
F.C3 HMI opﬁimal strategy 7 * = (T’r"l);i.e.
J(t*)= inf{J(7): = €T}
2 RDBZLTHD. ZDHEE. ALy FLELED process DHEZ
s(n) TEDLNRTWS,
Def.C L: W§ > V¢ R2RATEET 5.

Lx = (le,...,de) € W for x € ¥W§

Lix(t) = xi+1(t) + ¢c(i), %141 = x1

£
e
r\

Wg : d-product of Wo={x € W] ISx-x]1—->0,r | 0}
r
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Theorem C.1 e (C) b L T. eqution
z, = Q.(L.Z)’ ielb,
i i i
H—Z®, z = (Zl,...,zd) € VE ®dH,
i

Remark. Q. :Wo — Wo, G (V) C Vo R3#H (cf. [4]) 2AWVT
; a .

Theorem A.1 ® Remark X R&KICLTT5.,

Theorem C.2 HE (C) b L T. optimal strategy t* IX
T™* = 0, T* = inf{t=T* | z(s(n+1);t) = Lz(s(n+1);t)}
0 n+l n
THEALh B,
z2 £ X W
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