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Optimal Switching for Alternating Processes

BEKYE - REP HAEWH  (Hiroaki Morimoto)

AHE Tt optimal switching problem L;OL"C‘ Bensoussan-Lions [2 ]
W& 3 impulsive control ) idea IC# %X Dellacherie-Meyer [ 3] @
marti‘ngale theory ¥ F# L b’CﬁE{ ZLEEXD
Notations
(Q, %, P; (?t)) : a complete prob. space with usua‘l conditions

W= {(x = (xt) : r-cont, bounded, (‘Jt)-adaﬁted process}

I xl = P—ess.sup(supt | xt| ), X = I%I—n—)%of X,
®(S) = {T : stopping time, T = S} for s.t. S

MBERDEIILERILT 5.

F.1 Switching strategy = = ({T },{Bn}) Lt
) n

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

3 {T } & {8 } O#MTHB. Switching strategies n DLED
n n
£46% I TEHET.

F.2 % = € I 1% U T cost function J(zn) ¥ %RAXTCEHET 5.
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iy = 2 wrl e “TE(0aasr)dr + e C T (ktc(B a1, 0a))]

f(is*) =f ()ewv, f =20,
i

k

1%

0, c@,i)20, 1i,j € D.

F.3 HMIL optimal switching stra‘tegy 7 ¥ =‘({T:‘]},{9’r"l}) € II; i.e.
;1(75*) = inf{J(x): = €1}

P2 RDBZZLTHD. Tn B452bhkE= d D processes % nlﬁlﬁbl}\

1y FTBHA. 0 it 2 OBEHIC B TES process DB % BT 3.

Def. Q:¥W—> W (i€D ¥KATCEZETS.

1

-

T
e tQix(t) = ?%S(Dllz{) E[jt e_arf(i;r)dr + e-aT x(T) | ?t].

REWCHUTHRE 3EHE (4), (B), (C) k84t s.
(A)
e (A) ¢ q =0, k > 0, (9?1;) is quasi-left continuous
Def.A N: Ve = ¥ 2RATEET 5.
Nx = (le,...,Ndx) e ¥ for x = (xl,...,xd) € yd

N.x(t) = min {x () + k + c(i,j)}, i€D,
i J i’

ZIZT

We : d-product of W .



Theorem A.1 fmE (A) OB 2T, the class of x € W ;

t
- t -
x £ Nx, (e * x_ (t) + ,[0 e *r f(ijr)dr):submartingale, i€D
i

it maximal element w = (wl,...,wd) e W %%Ho., HI, equation
vw. = Q. (Nwv), i€0D,
i ii

D—BRTH5.

Remark.

N: increasing, concave,

INx - Nz’ E]x-%x"|] on W94, NO =k >0, i€ED,

ODHEEEHWT {un} ¥

©O

wo=6 t.() =1 %St (yar, § x(t) = Elx(tr) | 5]
ri - r . t

u = Q‘_(N,u‘)
n+1l i in
TEHT DL
u = W in W, i € D,
n i

A Hanouzet-Joly DR % V LTHZBELLTHEL IS,

Theorem A.2 e (A) OH L T. optimal switching strategy =* I
™ = 0, T* = inf{t=T* | w(@*;t) = Nw(8*;t)}
0 n+l n n n

0* : the number attaining the minimum of
n

=g (T*) +k+c(8* ,3), JED
J J n n-l

THEALN S,
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Remark.

Optimal stopping DHEMEBAT HLDIC. N.v CRAENEREIES.
:nm(%gtrjnfwﬁi$ﬂféo k>0#6]§T o MHNTd.
ZDE 4. inpulsive control ) optimal strategy DR L X measurable
selection theorem ¥ IVWHRWETRLR S,

(B) —

Big (B) © a>0, k=0, (F) is quasi-left cont inuous

Def.B K: We - W 2RATERT 5.

Kx = (le,...,de) € Wy for x € ¥¢

ttq _
K x(t) = min-{E[f T e v e % () | FT ¢+ (L,
i J t J J t
Theorem B.1 HE (B) ®H & T. equation
V =

.= Q. (Kv), 1i€0D,
1 1 1

—EFE® v = (vl,...,vd) € W ®do,

Remark. The contraction mapping theorem K& U T 4.

Theorem B.2 HE (B) @b & T. optimal switching strategy =* &
™ = 0, T* = inf{t=T*+q ] v(0*;t) = Kv(06*;t)}
0 n+l n n n

9 * : the number attaining the minimum of
n

- (r-TX -
o C T e g v e %Yy (Trra) [ F T+ (8% L)
J J % n-1



Remark. Kiv DK WHELSPEIX Theorem A.2 @ Remark & [k,

(Cc) ——
iz (C) : a9=0, k> 0, ‘c(i) = c(i,i+1) = 0 (mod d)

(92 ) @ quasi-left continuity OREEXBRS EDIL. KD IS ILEXNES

3 cyclic switching FEAXATH D,

F.C1 Strategy 7 = (T )Y & F.1(a) tEUCbBDOD LT 3.
n

0 ¢ 2EOKEE T TRY. '

F.C2 % © € T ILH LT cost function J(t) %A TEHET 3.

Ta
J(<) = %)o E[fT e arf(s(n);r)dr re 0m
n-1

n=1

(k + c(s(m)N],

ZZT ’ s{n) =i if n =1i (mod d).

F.C3 HEM optimal strategy ©° (1) 5i.e.

J(t*)= inf{J(<): €T}

ERDBIETHD. ZOBE. Ry FULELEOD process DEFI
s(n) TEDLHhTWS,

Def.C L: W§ - ¥ E2RAXTEXT S.

Lx = (le,...,de) € W8 for x € W§

Lix(t) = xi+1(t) + ¢c{i), X141 = Xy

s
fy
o)

V§ : d-product of Wo ={x€ V| ISx-x}—- 0, r { 0}
r



8%

Theorem C.1 RE (C) b e T, equt‘ion
z, = Q. (L,z), i € D,
i ii
—BM z = (zl,...,zd) € W b,
Remark. Q :Wo = Wo, G (W) C Wo 2MHE (cf. [4]) 2HAWT
i o
Theorem A.1 ) Remark X HBEICLTTS,

Theorem C.2 KE (C) ®dH L T. optimal strategy ©* IX

™ = 0, T* = inf{t=T* | z(s(n+1):t) = Lz(s(n+1);t)}
0 n+l n-

z2 % X W
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