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1. ibtoi
BER(Search)DBH@IZ, B2aRAB P CHBEAERMD 2
WHRBBOBRWFEOMEP 6T o>, 20O%, IR
PRELTOREZBWITHFHLZETNVND =D LU »TWV5S.
Bellman[2] X Smith[12J3HEBERKALD —2DEF N &L T
, MDD =D A->TWEHIHILEBEMZRER DT SIZES
FCOHMBGRBALR I T sMERR -2 . HiZ 125
ntESFAMFLATVS . BEMREDBIRA> T3P
bbb Wb, TRTOHEAEOHNF L LT X 6%
W BMLRAEELBEELERLCVWALZOTH IS, B
T 2EF N EDEBOLDIZ, T TIRRELERE
£ FERRE S | |

ti,i=1,....n: iz ARZOLETLEH,
pi,i=1,...,n:- BHEWMSHiCH 2 SR HE,
¥ . ANDEFEERL ..., nDMEFTERSR, ZhP

ERED—DODBETHS. HIFREBEHZENIZT S & 5.
LTBREZRD L.
COBMBOBEZERDEBYTH S : pi/tl, .. . ,pn/tad)
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IBbBRARLLDODD—DFp/tr ¥ L. TF, Bir2 #ANXL.
bl hohnbld, $HBEELFEL, BUPITHRE.
pi/ti2 SFELEL, ALBEZHIEY.
pi/tiAiIZANRZ L E D, BEBRAAL VOB ERET
ho. CHOBKOBERWICHANRL, Lwiolk, &
DEBZWHE L L —KLTW5.

2. Switching Cost *»ZEL /2Model
Gluss[5]iZ EdR D ModellZSwitching Cost% & A L 7= .
ModelZ B L < X % .

ol1|2 : : - n-1f n
X1
(i) g1, ..., nDENRP—DLHILEEHEMP A>T WS,
(ii)pi,i=1, . . . n, I EEMPHiICHLEMHETH S .

(iiil) RBEEHEEHOOLLH AT 5.

(iv) RRLBEEZ, YOHIZOoOWTL0TH 5.

(VY BREERHRBEYOHICOWT Lec(20)THh 5.
(VIR i 5 HiNDSwitching Costid dli-jl(d>0)T H 5 .
DrtogEndb T, RATLH2ITOHEBEER2ZR DR
THIEE, EOESLBFTHARAIE L V.

Pl#g, N={1,... n} MENLDEI 2KDEE LT 5 .
ceMETBLE, 6-[0(1),0(2),...,0(mlkb&RTT
Li2ds. b, o(l),0(2),..., c(DIBIZHANSL Z &
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PRT. BERBHEEICTZ LI ARE (i.e., AN
) *BEREL VS .

Glussi Z 2D &% & : (1) p1 =2p2 = -

Zpnk (2) pl =

p2 = - Spne R L. (DVYOBESIZtrivialTHh -
T,[l, ... nlPHmBEBRERETH L. (2)DHE, GlussliZ &

z2BVWT, BERZ2_208IZBEEL 7.

T

p; = p;# = 2i/[n{(n+1)], 1, . .. ,n,

*(i) =r+i-1 (I1€iZn-r+1), = n+l-i (n-r+2=i=n).

011 r-1jrijr+1 n-1 n

> 2

w#(i) =i (1=i €u).= n-itu+l (u+1<i <n).

0]1 _ u-1lju jut+l n-1

3

, r=1,...,n,F72u=0,...,n-1TH 5. mBBREIL
=[1,...,n] if c/d=4d/n, |

if 4/n<c/d<2(n-1),r=[c(n+1)/(c+4d)+1],

([ 113 GaussD E 5),

if c/d=22(n-1).

EREMHMBSwitching CostiZ it L T *H%TH’\J‘(«Z B3 W 54

, BESFP P LVWEBEREERIXRNEITHD, REWi s iT,

E

HMHREZEHINZITHS . BREMEX T LT 2B 4G
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CLINSDPBBETHBINPEIDPIZOVTIEZERBBRTDH 5
. GlussidBEFICHRBALZLBRZAE DT I WZ oW,

3. Hide and Seek Game with Traveling Cost

GlussiZ X A ModelD 5 — AL v —¥ a3 v (Kikuta [6]) %
Z215. HELEEDICHIT A B REEORDDIZ, MER
TA, DArWiIEERBZ A (L, Player 1) O FE % R ¥
LT, B (fifh) BREINOTTRSNE. —F, BRE
(Lt , Player 11 ) & (#if) WX, MOTTH S . B
%@ﬁ,UﬂﬂﬁswdeMﬂﬂﬂ“k=dﬂDth,
Player [ RD2 7 57 0EF I

f(i,o)=d{o(1)+|o(2)-c(1)|+ - +|o(k)-o(k-1)|} + kc.

(i,o)i2x L, Players I,IINDHE 2 2 h Fhf(i,o),
f(i,o)eEETHIE, _A¥or—L2%55%. 2%
(fs5N,M) & £7.
n=20HE, TDF — LiZITF
[1,2] [2,1]

1 ctd 3d+2¢

2 2d+2c 2d+c¢
THRINDSE. THlEce>0% 518, saddle point:2 L 7272 W . n
z23 0B ELEABORANERSIIEPTESL. 22T, ¥—
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LA(ENMYDEBEBEXRZ2ZFZT, TRZ2ES(HP,Q)TRT
. PQOTZHUEBBLWS ., —BRHEZEXRI Z L L, d=1
ERET L. CDEE, c=(AZBHINBHEM)TH 5.

4. HBRARK

o b=c/(2t0)EBL . XKDESRZ, RHPEZHERER7 MLV 2%
ERT B .

p* = (1/[k-1+bD(b,(k-D)p* ", k=2,...,n,and p' = (1).
c>0 L6, PPORFIZITRTETH 5.
vn = n + (n+1)c/2 = (n+b)/(1-b)

rB<.

mEl. (i) X;_.," ip;" = va/(1l+c).

(ii) p," < p," < - -+ < p,.

(iii) (n-i) p," = (n-i+1) p,,," + bp;,," fori=1,... ,n.
FEDoceMiZH L, rceM%, ro(i)=c(n+1-i),1i =1,

.., TERRT S. ro=[c(n),c(n-1),...,c(ITH 3
.~&t,aum015?%6tﬁ%?§6.
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c(l) < o(2) <- - - < o(il),

o (i1) > o (i1+1) > -« - > o (i2),

G (i2) < o (i2+1) < - - - < ¢ (i3),

6 (i2h-1) > o (i2n-1+1) > - - - > & (n).

DL &, BB o lih-peakedT H B & WIH . o (n+l)=
c(0)=0: L TBL. BB o b l-peakedT H % & 5, BB q(
c)%, BMEI1/2T o bro bt 2 ERIILHEBTHSL LES
3 5.

2. F—AL(f;P,Q)DEIEIvaTHSB. p" iZPlayer 1D
M- BREWEBETHL. {q(o):0Pl-peaked}iIPlayer
IIORBEBEBEOESETH 5 .

KXORAIEn=5DBAED1-peaked BB c OB THBH. o=
[2,3,5,4,1].

t } — | e——

P Y I-T-—J o—it3

0 lq 213 415 o] 1t 23 4 {|5
o start o JJ\Q P star'i o aLAQ :

M4 o (E) kro |

ToxbhrbbhPrbd ki, f(i,0) + f(i,ro) =2(5+3c),i-=

1, 2,3,4,5,ThH % . 2/, f(p°,0)=5+3cTH 5. F—2bD
EIZ5+3¢cTH 5.



i f(i, o) f(i,r ¢)

1 9+5¢ 1+c¢

2 2+¢ 8+5¢

3 3+2c¢ 7+4c

4 k6+4c 4+2c

5 5+3c¢ 5+3c
XD ITn

5NDHED2-peaked LB o DHTH 3 .

c=13,4,2,1,5].

i T
0]1 21314115 011 2| 314
—t— 9 I | O—f—
[ J L-‘L___«l
o storl : ?,” X o start o: 2\[“-&
s o (KE) &ro
i f(i, o) f(i,r 0)
1 T+4c 9+ 2c¢
2 6+3c 10+3¢
3 3+¢ 13+5¢
4 4+2c¢ 12+4c¢
5 11+5¢ 5+c¢

f(i,o) + f(i,ro0) = 2(8+3¢),i=1,2,3,4,5,TH s L h b

» 5.

#i ¥ 3.0 ZPlayer [D1-peakedc B{ B £ 9 5. Player I

/o, f(p’,o)>5+3cT hH 5.
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DEBDOEEp ePizx L,

f(p,q(0c)) = vn.

#E4. Player 1 OB D1-peakedr BB o 2 L ,

f(p",0) = vn.

W 5. start o (i1)
G (i2)
) c (i2+s) o (i3)
goal
X6
AR1. start o (i1)
o (i2)
. o (i2+1) o (i2+s) G (i3)
goal
X 7.
1ﬁEE6f;tart o (i1)
o (i2) o (i2+1)
o i | G (i3)
goal
8.
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MET . AnZoxn THTHEUEDRTPIG.(n-1)#),i=1, ..
on-l3 =1, ..., 3 5B (n,j)RD P l+te, j=1,... ,n,
ThdET2. AnOBERIZInTH 5.

HEI P LB TH, Pq(o)BP ZFN £ NPlayer 1 &
Player IIOBRBEHEB THS Z L ZxRT. 222, ol
l-peaked BRBE T H 2. 3 5, WMETIIP "MV Player 1D M
—OREBEMTHL L ETRT .

5. —@ftieowT
BIWTH -7 EFNVNO—FiLoFme LT,
(DI MIHTIOBEDERE Z4d(i,i+t) T 5 HEF,
(IDHAEBAZBOBSCHESE it T 254
%, ERBILHTED. PlAIE, EEAC,OBRE
d(i,j) + d(j,k) = d(i,k) for all i, j, k :1=i< j < k=n,
d(i,j) = d(j,i) for all i, j such that 1=i,j =n, i #j,
d(i,j) > 0 for all i, j such that 1=i,j <n, i #3j,
d(i,i) = 0 for alli=1,...,n.
AL, POAEBHMNCL, ... ,cnTEHE IR ET S
L, BEH2LRAROERRAVABFEONRLA LD TRINS
(Kikuta [7]). KB, @& 1 (ii)¥dp,"/ci< - - - <p,/enk
— i3 B. /7, Player 10 & B ¥ B i3
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p' = (1/[1+b*'(b* " ,p* "),k = 2, . . . ,n,andp’ = (1),

E—ie3 . Z b= cnk/[2d(n-k,n)]+sk,s"=
cn-k+1)+ .. . +c(m)T H 5. pDEMW LT ERBICEHEL T
F—LZHOBMBICEALTHKERMBICERT LI ENEZ S
3. ¥4 bbPlayer I fn-kicBY, Di#ERn-k+1, ..
CnEREARBZEILENS L EEZE. DT —LDIA
¥viEiT S ROEDLBERAFPRILIT 3.

n

v® = d(0,1) + c1 + v¥'/[1+b* ],

S fFd(i,i) + d(i.k) = d(i, k)2 ZAF K d3.)) + d(.k) 2
d(iL,k)i2FT 3%, P VBERICLD, n=-30LETELHE
RIBBETHEBALETH S .

F—ATHWHE (BREVEHARNCEE) i

Lossner/Wegener[8]icBW<T, B LBEEXLEEL 7,
IO —BBLEFABERESATVS . |

6. Remarks
(i) Player IO — DR EH Bp %2, GlussD 5 2 72 FHi
BZprr 2 HBLTALS . L RDE®E AT

(a) p, > 0 for all i (p™ 22V Tidc > 0DL EDAH)
(b) py < py< -+ <p, .
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S5, HENqeQBXUERN peaked Bl o 25 L,
f(p"a) 2f(p",q(0)) = vn = f(p#,q(0)) . GlussH® 2

7B (2H, (2)DOH A& ) X, 1-peakedTh A Z L 2T B
LTB<. |

(ii) n > DB A, np,"DEHFHZHANL Z L IZEKDP H
5. |

\\
\

\npin

!

o Ti/n 1
9.
b(1-t)>" (0 =t 1) KT B2THEELH 5 .
(iii) Ruckle [10]2 37 5 7 LB 3 ¥ — L EH 2R
BASRTWS. KL, AXEBAFAEESATUZ V.

A Nakai[9], Sakaguchi[1l1] HAZBIC L A ERMEH
EHBDOF—T 24 ThHD.

7. BEXWM

[1]JAhlswede,R.andWegener,l.:Search Problems.John Wiley
& Sons,1987. |

[2] Bellman,R.:Dynamic Programming.Princeton Univ.

11



24

Press,1957.

[3] Fristedt,B.:Hide and Seek in a Subset of the Real Line.
International J. Game Theory 6 (1977),135-165.

[4] Gal, S.:Search Games. Math. in Sci. and Eng.,149,
Academic Press, 1980

[5] Gluss, B.: Approximatevly Optimal One- Dimensional
Search Policies in Which Search Costs Vary through Time.
Nav. Res. Log. Quart.,8 (1961), 277-283.

[6] Kikuta, K.: A Hide and Seek Game with Traveling Cost.
JORSJ 33(1990), 168-187.

(7] ----- : An Example of a One-Dimensional Search Game.
WP.120,Toyama Univ.,Fac.of Econ.,June 1990.

[8] Lossner, U. and Wegener, I.: Discrete Sequential Search
with Positive Switch Cost. Math. Oper. Res. 7 (1982),
426-440.

[9] Nakai, T.: 7ansaku Riron Tenbo(ln Japanese) mimeo.
1986. |

[10] Ruckle, W.:Geometric Games and Their Applications.
Pitman. 1983. |
[11] Sakaguchi, M.: Tansaku Riron.(In Japanese) BASIC
Sugaku 14 (1981), 61-67.

[12] Smith,W.:Various Optimizers for Single-Stage

Production. Nav. Res. Log. Quart. 3 (1956), 62-63.

12



