PRI 7 — 2 2B B W58 D255
Elr FESh
HHEE L ZOBFENRTH L BENBINT 57— L2 WHES — 2 L) RS — AOEREL % bl o

SRR (H 5 WL, FRER) TH Y, BRI B 5 RO TR 2RIEE 5 5727,
VAR CIEE S, BB OBRMMEEEIEH SN TwD, BRy - 202 4L ETVEO—ETFVTH S

WRERE 7 — 213, BEOBEREL & IZHRFOGHI 2 MBEERIL T ZET 50D THY), TL L
T — L OFA TR E SN T E /2. TOMETIE, WEFIFAT T — L1233 2 LR EOEFE O

RO A AT 5.
FoTU—F R S, BEERRS

1. RUBIC

HWHRE L TOMERNRTH L HEPSBNT 57— 4
RERI-LE V). BERS— L0 L 7 bR
DR IZHEIS (5L WL, HREH) Thy, &5
TR FKERC 317 2 KT OB AR OhhiER)
FRIEE T 508 MAETIEHEEES, WEEOBBERE
WENSIHH SN T2, MRy —- 204 L€ T
WEO—ETIVThLEREREDT — L (SAG) I,
BEEORMEPE & &b ITHRFOABN 2 HBEE IR
GERMETLLOTHY, T LTHERBNT— 20
HMATHUSON TR, TORETIE, HEEHES
7= NIZBT 5 MR EORFOMRERO—E & A
5.

FERIEE, A BRI o0 X iR A R & 9
B M 1E, bR CToORE R G A E S X O
SEEARAO U R— M2k 5 HBsEd b o Bk P
b EOWERE, WA OIZITEMMICH 25 1939 F
9 H2r5 1945 4F 4 HOM, ZOREHARCBIND 9 7
A~11 7 B TR - 72 7 HIZoWTELZL D
THb (1. TREOKES T 7HTEL N V8, L&y
AN B, TS T 73R EOEEZR LD
T, AEEEIC B A A EEAG OB E B O REE D
5, BT FAVENIVIEELRY, JLKIET
OFEEEM O > — L — PR & EE I RO KT AR
TeND. £11E, AL 7THIIBLTREICHERT S
UR—-FOBLEHEZRL TS, ZOBHETIE,
R A EH OB ERO—B & 7o Tz,

3HE& YwHTUF

B K EEA%

T 239-8686 MHATE liAz7K 1-10-20
ryu-hoh@outlook.jp

2020 £ 5 H#

1500

1000

500

’ @ g
-500
1939.9 1940.7 1941.4 9&.1 1942.10  1943.7 1944.6
~1940.6 ~1941.3 ~1941.12 ~1942.9 ~1943.6 ~1944.5 ~1945.4

-1000

B 1 R EAT O B Mk s L O b o &

F1 U K- L OBILEN

#2031 4 58 6 THI
32 31 47 84 199 230 243

MO LI, ARV =23 v XY —F (OR) H°
WENZ BT AL — ¥ — % A 33T 2T T L,
ZOORDL—F =%V -0 & bI12 1940 4
8 JJ &9 R Fan BB TRHEAMIETENC & 0 oKENS
e nd &, KEFEIZACKREEIIBT 2 gk 2
NEFHT 5. FEEL LTo OR #4245, Morse and
Kimball ®#3E “Methods of Operations Research”
(OR @HE) 2] I2& D BBEOMFIMBA S iz L
Bk, b oG & L CREAE L 7o 838 RS 13 Koopman
I2& % “Search and Screening” (1% & ) [3] 12X
DA S NI, BIE DRI BT B RESEO L L
(RAENARST 5 72 2 LIRS, BB O TR - H
FECW LR A TIRIZ E A SRS N o 7.

W CHEREERDI) ) 77—~ 2 fHHEISHEN L,
3 B CIIIRERE Ol 7 HIMPE O BB S 5 iy
GERGERSHEICOWTER TS, 4HTIEX, £
OREORMEE LT, BEOBEIED ZE L.
HWRT— A% FHT 5

(29)279



2. BFREROEHMEEZRER

HAOMEHGHO HAE, THETIIERLIZLL,
BIAEROD L WHEER R LI CER T2 8] Th
BH, ZOHMDDRO T —< 2B 2 E 5 O H
DUEL 25 (4.

(1) BEAFTES AT OHEERE - PRI BEE RS
5120E, BROWN BEOFEESA 2#EET 5 2
EVERU R T D, BEOWRWEFTZEL
TOVDFETHHEATELVWRNLTHL, Fikly
IZiE, BEEOWE ) 23, S5 EESW
B EENERICO R BV v T I &
PIHETH 5.

(2) ¥ =I5 BESARE OERILOME it
OHIZIZE F SE LR T —0b 5. KPD
WA SRS 2 FERBR L LTEPH D), Th
oM = LTV T —0h D, T2,
e ECoOMROBEAMAER = o —L LTDb
NMObNOHR L =5 =% ENhbrs, SEFEF
et AR S OB, ERoFi% e &
WL T IR AL L e D, 22 THEES
N7-EE &L L CEMESRE ® 5. il
PRIt o — & BEROREL S NzE—ITR L
L =25 OMHEEW/2 LN THELfTTE R 2
EVTHEHSEI Y, FRLE Th L L THE
AR Z S nE 3 2L Izt v — I3
HLIZGEOBRAEW O L Thh, ALK
T 5t v —OEMBELROEREN S, ZOFR)
HWRIFOFMAAIRE SN TN D, 12 R
B LT, BEEE LR, Sm A -0 XD
7o HAZICR T 2 M0 oo Rk B e it et o8 5
DOAEMERIRIZER~ =27 )V [5] 1I218# S,
EIRER A & 2 RSB TR ST 5.

(3) HFTA RV — 3 v O MRS
2B TEARN 2 WA TH) % S0t L 72556 0 H
PRAMEZE % 5§ A PR ATLEE CTh 4. MBATE)
DEARBIE LT, &5, TR L B
%, FOFIANIETE L7247 % AR = 82
BHHFHE) L OO OM « ¥ L 2 B LD B
D, ThEFTERLVY . Tz, BRIIZHEE
NDT v T heh i Z B L720, ANIEHE 2 ks
B 72D FIIA - 78R HSHEE T, KGRI T v
FAGWEEELEDS X )12 b MEEEZ 4
LEFREMEIND. MEFRL - 3 OMGE
Awiug, BES G TS 5 LHEE S

280 (30)

LT A OMRFIEAN %, HHHRIR W Ot~
Y—% b o HRBEDVHL v THH ¢ O 7 > 5
LR ZAT - 72, RAWESR P (1) 1d%UTRE
flignsg.

P@):1-+xp<—”2“> (1)

(4) FoBPEZRE : 2N ETO (1)-(3) OHEFIZL D,
M6 % OIFZIEEN L DEAMERDFIfCE 5 2 &
2% 5. F2T, 728 AR R3S Cl L 7-
B %, R 72 B, 5 o nlin#Egx
L, oWk, ENZ2T o, Mo
) aflio THE LR CHEZHRAITE S
», Lo 72 BAE R ETI E TR Z LA D%
HWOMETH Y, THHOMBEEF ORI
BMERLTIENTED.

(5) #Z 7 — A tone-sided LB LIEDHIZIE, #
KoOBEREDOER % & two-sided ZEEE L
TIIRTEL LDV H 5. HWEMEIHT 20
&9 R EE s — 2 TH DL, INET, HE
B9 B 1EME TS & U Calam L C & 7238810
O LHEEIC B OB EPuE 2 IL) Ab 2
ET, XDBIFENLRIEE 5.

LRI OK TR E MY 2 BT R0, KEIDET

BHEABLUE S OT -~ &I 5.

3. HRMLEREREDFE

Search and Screening % # | 7z Koopman (&, ik
BT IR RHEG OFAM O M % 1832 L, Operations Re-
search FSIZIZEIRIL I B3 2 0H9E 2 56K T 5.
ZO—DOPROMETH 5.

KfovVvEM K = {1,...,K} Ot i I
pi TR HEISH L, RIS RRZAE & O
TEIEE LIVIZFERRAT 5. B i ICHESHFET
Bl FETHRALZERE ¢ X D5 EH
BRI, 7 0 V2 3ROK (1) O L) IZKkAT
Hzbhb T2

filgi) =1 —exp (—igi)

N A=F (> 0) TR EF=IHT L i TO
PERpE A2 R L, ISR E VI EEIROBHIR R
V. Ao BESRAIMEE 2 RS T AR, R
TEANMLTE .

FRL—=va XY —F



(Pr)  max 3 pi{l—exp(-awp)} ()
ice K

s.t. Y pi=®, p;>0icK (3)
ice K
BRYBIBUIZER {p} 120 LEBGTHER A TH D,
Karush-Kuhn-Tucker(KKT) §&f5:2 5B 5 12RO
RO & 155
ot = = [log 2] ()

Qg

72720, [2]" = max{0, 2} TH Y, I77 TV
Th b XN IEHH (3) DEXHK A S —FIZRE 505
(4) 554 A T LMD T 2 = & b 2 SRR
2 & B BERRE T L T X ABRETE 5. 3 (4) 1,
BRATEAT BV i TIXERE o BEAENS
5L EZORFIH qipi exp(—aips) Z I CIEIZNT
YASH I EDEHEEH L TW5.

J2l1x, Koopman 7A%#kam L 72D IXEHZEH RSB
BIAHFRAMECH Y, Mo € R TOHBEER
HHE p(o) 752 5 NEHEORE & DBFHEHO
BB EE o(x) %KD B IROZE G TH - 72 [6].
max [ pla) {1 - exp(-a(e)pla)}do

@
s.t. / p(z)de =P, p(z)>0,z€ R

Z OREIx Koopman FIRE L X, ZOHOREE
BE D MERE S MHEN 2 BB EO RS & 72 o 72,

4. BFJT - LEHER

HRFORBALIE (Px) OHRRIRE LT, H
D Z DA p = {pi,i € K} 2% Y, pi =1
DO FTEAL S, HWBEETH 2 B % f/ME L

K2 HWRTI-LOT VLAY — OIS L 2555 (7]

HERH
H i TR T2 H) BEFALSY
ik G TE G
Hk 250k WIEMER G BR-ELS G
% G IR G
BEy  REHOA kEEE G ke G
B el AR MEREIERC T G
IR G v hJ—2
-fIE G
5 BERERG
Fic 53 7ay b= G

VE-Fiii G

2020 £ 5 H#

IALERBIET, F—LORMEICT A ENTE
5. COMBEOBHIIHATLE LT, Moo HE
FBROFZEFELEE Sy — 21013, ThITsFsE
GEFVESREINTCNS, K 2EINFTTIRES
NCTEPERETNVE LR TH L. ‘G’ 1 game
DEEFEL LCTflioTna.

COWT, HEOHREAHIE BB TH Y, HMEHD
WG ASEIREL > Td B 77— 2 & 8k L CIEZHE RS
=L LR FOMOETIVE L CHEERER E I
2RO B F T — AR E R AR ) B —
A% S R ON LS, HRERELS T — D5 0ET
NOEKYZRNFEIZOWTIE, =1 @HX 7] 25
BLTW/Z&w, ZoHEOENTH L BREE
Beorr — D xkEamd A RIS, 7 —AIXB A Eb Mk
W2 fGOMEEHELTBI ).

F—uaDETIVIE, KELHEHIITF—oLmr—
NS ND, FEII 7 — 4 TIE, SMETHLTL
AX—OZNENDAGOFHINE (Kihd 2\ I3F]
BLIR) 2RECTDIHDCELARET L D LT
5. TLAY—0fEEE N={1,...,n}, TLAY—
i€ NOEBOELGE S, L, &7 LAYV -0
WEDH s = (s1,...,80) € S1 X -+ X Sy ITKT 3
TLAY— i OFHE Ri(s) ££ET. BEOMEE
s = (si,...,s0) W (Fva) HEMRTHL LI,
FEEDOT LAY —ie N OIS sF Mo 7L 1 ¥ —
DI LIR KDL A5 252 & (R#BRIS &I
K) ThHY, ZoLE, TED s € 5 IR LKA
B 1) 370,

Ri(8") > Ri(ST,.-.y8i 1,8iySit1s---s5n)

ZorE EOTVLAY— i bHTOEM 5T 2 LD
RO WIHEOIREIZH Y, s7 2T LAV —1i D&
BEEE, {Ri(s%),i € N} Z19@FBLITA

SZANOTVAY=BL, S OSZIORHE
12 Ri(s) + Ra(s) = 0 kb7 —24% 2 AtH
Mr—nbwv). ZOHBERITVAY— 2 O
Ra(8) = —Ri(s) THAHHH Ri(s) KT EF«T N
FEC, INET-LDZALE TS TLAY— 11
COFRERKELI I F IO AF-THY, T
AY—2@3RMELZVI =X A —ThHb. b L
max,, mins, R1(s) = mins, maxs, R1(s) TH LT,
CoOBEMNEE T — LADEE VW, TEORE{LHE
maxs, ming, R1(s) & T8 5 N5 iRk s7 257
LAY — 1 OREHKIETH D, ming, maxs, Ri(s) D
Il 55 AT LAY — 2 ORI L 75 5.

(31)281



TP TIIEEERR > 7 — 2 ICERE2H T, TTH
1 HEOBINCE S 2 ME (Px) & #REHRKY 7 —
LZHFR L2 Z ZE 2 TH 5.

I (Px) o H#9BE%E (2) X

P(p,p) = > pi{l —exp(—aips)}  (5)

ic K

2XANE T L 2 NEaS — A 0L, kAT
AHN5.

* 1/0(1'

b= ZjeK 1/a; ©)
* 1/&7,

[ (I.ZjeK 1/a; @)

HeEnb, R (7) % G) RICRATLE, ZHp =
{pi,i € K} \ZmBGRRERE 22500, HIZIZ (6) X
THZONDMMEEZEZ 2B v, F72, K (6)
AR (4) IRAT 22 ET 1 a; (BT 2 &iERLS
THbH (1) RPEENLIEND, " 1Fp" IIHT 5
WSS & 5. KD SN/ i I I EE L S <,
ERE ZRAIEE p OV MICIETE B 2R L
ZVEAIIL, HRBIZEDYLIV i OS5 X ERH
H 1 —exp(—aip:) R CICLT, BEIZHS 2EK
DBNBE NV TRLZLZVWEIIZT S, ZOWlH
&, MRBEO—HWNaRE(LEOREHRTH S (4)
REVFXEFEL Y TINTHDL. 20 L) LRPEHD
HHS 34 nr—20METRONS.

5. BHEARIHYT IEFEREST — L

T, BEBREICN T A EBEEIRES T — A1
DWTHMLEY. T4 TDr—2IZHLThh
DO R L CEXEFTLVEREL-0ONK 2 TH 5
25, DBETHEHEZIT) TFME, Bho (1) A7
V8] & (9) BRI EERAREMIGHRTH 5
1 BREo 2 AB ORIy —24 9] THD. %B, HAET
ViE, F—=2DONV—VEET LAY =% >TW5HTH
W T 2 AXafliz 1 BREOERI 7S —LTH 5.
ZoMzh, BEAEMS — 4, Oy —24, £
Bl — LA, EHIEMNr—20E 7 VAL T
Y3

51 BRERRST—-LOEEXETNV

MR TIE, HEOBBEEL L TsESEhd
DEZEZTnD. 1 EH SO BB DRI
Lo TROBET 205 < )V 2 TBE) L ETH 5.
T, HEOFED RS AROBBHIEY %2 5.
F 9N, WEERES T — A OERETF VORI E IE

282 (32)

AN

Al BROWIZEMIT LR K = {1,..., K}, &
HZEW B OEAS T = {1,..., T} Th 5.

A2, BREEZIZ OZEM L2 BB T 2 —ARD/ S L ERHiIC
BIRT 52 LIV HERENISORER NS, H
OFATWRER/NALEE Q TET. NAwe
X, BEEte TRV w(t) Z2iiBY 5.

A3, HFHIE T OMBEM EAEBFEE AT S
SICX Y HERBML L) LB, EEIIRT
T DBEIZ LB C & vy, Z ORI Rk 70
WT={r,.. . T}O&KNteT CHEATHE,
HIRREL o) TH D
FREETIE, HIEOHFEES 51 ¢ ICHRA L7
FEFE o 12X ), iR

filz) =1 — exp (—aix) (8)

THEBEMDERT 5. 72720, KREHToHEZ
FEMRERIIHE ML TH S,

Ad. 7= A OLINT &R TORAERTH ),
HRBFIINEFRELT D L1, BiERREL
T2 L4787 5.

HEEOMBHIEIE 1 KON w € Q OFEIRTH
B, I TRZOREEN = {r(w),w € Q} &
Frbh Tl BRBOMBEMEY, gHEte T
THEV i € K IZHERATZ2EHEE o(i,t) o7z
o = {p(i,t),i € K,t € T} THET. 3, 7L A
Y — DR (p,w) 12 & D CIABIETH 2 AR % 3K
05,

HiEA 275, NRAw % & o/ HEES t TRV
wt)IZBY, A3ns, ZIITHASNIZER o(w(t),t)
12 EBERAMERIL 1 — exp(—awme(w(t),t) TH 5.
L7255 C, KB TH b MBI T <k &
b 1 BIERASE Z A SR

P(p,w) =1—exp (— Z aw(t)@(w(t)vt)>

teT
b EHIZ, NAEIGES m 2B L WIRREC A
FRATHZ 6N 5.

P(p,m) = 1= 3 m(w)exp (— 3 aw(tw(t),t))

wen T
Z O L Tt max, min, P(p,7) =
miny max, P(p,m) D 5, BRI,
BEOBIMEN) ECHATEL2ANEES
B Y, gawmew(t),t) &7 — L0 ET

FRL—=va XY —F



(6) Z Bk SAG <:ﬁ
() FE£0F SAG <:;h

1ERFEETIL

FoOMETIV

(1) EXRETI

Bl R R
SAG SAG

(@ TA2LHER
ERT—LRR

R — A

B ZEDHIE 58
A \
(5) TRILF—
TR R
—

(10) BRED

BROESE

(1) BHEE
ROREEERA

(9) LB,
NPT RILF—

B2 R
LPMBELEME %2, v v 7 A =R E

max, ming P(p, ) (E&EWICKROMEIZE LD 5

N, oM & SR O RER o
PELND.
(Ps) max 7
7,6
s.t. Z ayme(w(t),t) >n, we

teT
ol t)=0@), teT
icK

o(i,t)>0,ic K, teT

—7i, 3=~ v 7 A&#E{L min, max, P(p,7) (FKD
FIZETEIREICE Lo b, BEEORBENE 7 25K
OH5N5.

(Pr)  min Y ew()
teT
s.t. ; Z r(w)<v(t), ic K, teT
Z m(w)=1

m(w) >0, we

52 BEOMPBHEHIrBEANERTHZETIN

HREOFH L Y —DAEEL D5 b HEOTE
AL, TAPHEREB L ERT 5 ICE L HHRZ L
WS iU, HRFEERIGEZHGT 5. BERH
BRI BT 5 2o BN #E % BREEEZIEEICHI > Tw 5
—7, HEEEOMEIM S LOMERSATH 251D

2020 £ 5 H#

%

T=ADETIVDSH

EEZLND. OF ), HMRFEGRO BENYIAEDS
HEEOE N EH T 2 1ERATEM 5 R ER 55 —
AP ZTOMETH 5.

COETNVE, 5.1 IO A 2 & HEMMIED
TR 2 OB Tl 240 2 7o 3B IFREC S 7 —
LTH5.

B2. #ERE I, B WA E IR S A RS A
{f(k),k € I} OIEHREHUIT L THEx HHT
%. 72721, I C K 3N EOWEERDH 5
CIVBETHY, Yo f(k)=1Thb. M
BEIER {f ()} B BB Th 5
75, BRI EBE O E % > T b,
WHANIE k206 ST 2 FEAT R /S ATEL Py
EL, HEEZO—D%2BATRET L. BE/S
Aw € P IZX DR t € T TOHBEATELIVIE
w(t) e K TH 5.

WHAGIE E OHIEZ 54 7 EOHIELE R 5.1 §
DIERET NV LM, WREOGREL S HIEE o =
{p(i,t),i € K,t € T} TETH, B, 20517
kE ZEATS BRI 1 = {mp(w),w € P} ZHRD
He L, HESKOEME ©= {m, kc I} TET.
Zorx, 51 HOK P(e,n) BHOHIENS, 54
7k O BEA MU L 2 WIS (R 13,

Ry (o, 7k)

(33)283

=1- Z 7 (w) exp

WEPy,

=D awmp(w(t),t)

teT



CHZ SN, HEMNIRE %5 {f(k)} T LA
T X R VEBELHSRACL 2RI E 7 B

= > fR)R(p,m) =1— > f(k)

k€ly kel

X Z 7 (w) exp (— Zaw(t)ga(w(t),t)>
WE Py T
PbEo &)1, W7 LAY —OsHliREIE— R % -
TWDH, Ri(p,mr) TWNITEEADIA T kD
FRHENE 7y (ZIIRESCHL R, m) /NI 5 2 812
B, HEREOREE o 13 R(e,m) DX v Y
2= MfLic X DEITE L. FORRELT, K
OINEHIREIC £ @RIOS5,

(P%)  max {1— Z f (k) exp(— }

e {ni}
s.t. Zaw(t)tp t) > nr, w€ Py, k€l
teT
> ity =), teT
ieK

o(i,t) >0, ic K, teT
— 7O HEED kg n* = {nj, k € I} %KD 5 3
=y 7 AREALIEF I LR TIE R L, W oh
OTHAER, ME (PL) OREE o* & o) R L
72RO ETHEAY 7 Ko BERILE LTHES
ns.

mme

kelg we Py,

{mp( )

st. @ (4,t) >07%5 ( z7t ye K x TIZHtL,

o Z f(k)exp(— Z K (w) = A(¢)
kelo weﬂitk
O (i, ) =07%5 (i, ) €K xTIZHL,
o Z f(k)exp(— Z e (w) < A(¢)
kelo weg:rtk
Z me(w) =1, k€ Iy
wePy

wk(w) >0, we Py, kel
7z7EL, QfF ik TEREIND.
Qff={we P | w(t) =1,

Z aw(t’)(p*(w(t )7t/) = 77;}

veT

284 (34)

B3 Rz

5.3 BHEMIAMNE,BEAERTSH 5T TV OHIES
RIS T = {1,...,5} T, M3 DL nlkpi
RoOvVEN K ={1,...,19} # HZIBEHT 2.
V9 11 IIEEED S Y, BEIEIRBEITE v, #
HIFNE o OMEIZIE 3T DY, v {1,2,3,17, 18,19}
Tl a; =07, £V {4,5,6,10,15} Tld o; = 0.5, F
7REEYEL ORIV {7,12,16,8,13, 14} TIIHRHAIZE
MEC oy =03 THAH. Ihb 3 HEHEHOLLVIE, K
BORFE T L THIZHA»AN TV

HEOMMME L LT O@kWLy:HQ}@T
RElkD S 5. HENZ L OB THBAEFALS 5L Hh
SRV, HDHVIETOBET L L IVICEREITRET
HoHNS, MHEOBENIIBE LA LF— 1 2HEL, &
FHFTIRAEWHETHELT, Blit=1ToMHPz
WF— g OFFBRNTBEITEL. A NVF-DRE
BEEBEO VLB v, WIIE ke {4, 2}
x5 L LR OB & 72 5 AT RE R BB X A
B, XAWE P, Th D, O Z AT — eo IFEERHIIZ
BT E L.
MWREREIHET r =2 O MBEZHBTE, KIS

teT =1{2,...,5} Td() =1 DEFERHSFHTE
B %7 BEMNELEE L) = {4,2) CXT 2%

B OWRSATH F(4), (2) (f(2) =1 — f(4)) 135
EBIC BV TS E B,

ABIUHS DV LIEOY—71%, T1Eitey = 2
BLWe =515 L, f(4) % [0,1) MTELS S8
GO — ADME GFATESR) ZH#HiV72b0TH 5. K
D7z, WHINEEMEE DA > Twb 5.1 Hi T
L 72 5 HSE 2 HER & IRHC 7 7 — A O Z UM D~ —
7 OEATHIG . WO ZEDS, AR Z R L
L 720 B ROMME T 5. WIIALE 2R3 2 3
FEOMMD 720, KT T I TOFIMERILITH RS i
T AOBHARERE L ) HIN SV, ZO—MALRD D
MDD,

(1) TAVF—F e RS 25D E 2 ROMIFILT

WZFA35. Ziud, BEOREIEAHETIIE B

FRL—=va XY —F



0.30

025 %52-71
0.20 e e e o

0.15

0.10

0.05

0.00 ! L ! ! L L ! L

0 01 02 03 04 05 06 07 08 09 1
f4

B4 FHEROEL (eo =2 DHE)

LI R S S - e |

0 01 02 03 04 05 06 07 08 09 |
y(C)

B 5 BHAMEROZ (eg =5 OHE)

®3 RO

e 2. 1 2 3 4 5
e0=2 1 093 089 0.85 0.81
eo=5 1 09 093 0.90 0.88

DFTEFATDIEDNY , R BRI L 25
7D THDH, Fiz, OGS f(4) =0d5
wiE f(4) = 1 ozhehig, BEOMNIMEA
L2 HDHNIE A THDERREZHSNLTW
LW TH B0, MlHIEE CEL &5, 7272
L, REOBEMMERSHE LD ET/hS v Th
X, WL 455 0 BEREIO LD, BERIRE
FKT affiA 0.5 % 0.3 L/ANE R vIZ HIENE
HELHWID, HEZIIAHERDLNPLTHD.
EELOMTY, MOHRRARHIT, WHlifOZE TR
ENDIEROMESTRAL D, 2O LIL, )
WIS BRI HREIHEE L D T Zl3L,
BONBIEROMELN BN E2RLTWS, &
DAL, eo AWVHSWHEITRE V. 2k, ¥
BT AN F =DV S WIS, ZO%RO BEALE S
WAL BT B 2 &R S IR FEI)SBRTE S
NDZEPLHEBEEIITEME LY, HROAR
PSR R R - B 25 CTH B, WS, )
Wz A F=DREVIEEIE, & & b IZEH
WA B SR ORI I DI S

2020 £ 5 H#

HEOBE O A A D720, f(4) = f(2) =050
s, REm )V Rl s 582 % & B BT,
BRSNS &R T (i,t) B 3T DHEF q(i,t)
ZINTO (i,t) OFFLEHE L THZ. ZOF%E
BOAIT— 5 ORRIZEEL, MG L5 L
KDL 5.

HiE ik eo =5 D)idteo =2 £ 0 bR L & D
BRI IR A 720, KBS COEFHERITR
&\, K 3E, KRt TOEFHER Y, q(i t) B8
L7:RTHD.

HWET L TD q(ist) DRNVEIZBET A5 LT
1, a AT 0.7, 0.5, 0.3 D=Z2DF A4 TDXLIL T LI
AR LAY, SAO—HUEPBETE S, %
72, AR OE N L TO q(i, 1) 1ZBEVEIL LD b
KEL, HIEOAETEMEIE .

LI bo> BESAR 2B 5 =208 (1) St (2)
—HEE, (3) AR L VA DIRAMEDY, Fai e H
EREII I SN R TH 5.

6. &HVWIC

COHMETIX, AR THDH OR L[H UEH &L ER%
S OIBHGERICOWTHHH L, AllEE Td %5 Koopman
AREAMTIIT BT L 7o i i A g IR AL M E O e & 1 C
WA CTE BB RIFR S 7 — 2 2L 7. =
D &9 BARKERY 2 B BE QIR L3RS, S HYR
RO & R~ OIRIN 2SR HER OB TR E O M
TIREINTEY, JEEME LX) 7B L
Nro—roiffiet, SESELEMTENH 5.
Fid, EEED NS OREADISH bl 4 708 545
FLTWw2 b0, i RAsofi#aded, K
KF/ BV RF-OHHIEASGE & v o 7RG 1B
FHEXRIENTR L, FERA RO HEIE
T2 DI T HIEFITHE SN TV BHIRICH - T,
HWRH TGOS O = — XD 58 & FEZFEAO MG % Wt
TAMESTHS.

SEXm

[1] C. M. Sternhell and T. M. Thorndike, Anti-
Submarine Warfare in World War II, OEG Report,
No.51, 1946.

[2] P. M. Morse and G.E. Kimball, Methods of Oper-
ations Research, MIT Press, Cambridge, 1951. (HJi
BFR, [V = a vy X - ) —FokE], HEHEE,
1954.)

[3] B. O. Koopman, Search and Screening, Operations
Evaluation Group, Office of the Chief on Naval Oper-
ations, Navy Department, 1946. (2 i, Pergamon,
1980).

(35) 285



(4] SElrbietti, SUHPER], MERIEERICBT2MRET V], 2
7 5#t, 2019.

(5] International Aeronautical and Maritime Search and
Rescue Manual; Vol. 1~3, ICAO/IMO publications,
London, 2003.

[6] B. O. Koopman, “The theory of search III: the opti-
mum distribution of searching effort,” Operations Re-
search, 5, pp. 613-626, 1957.

[7] R. Hohzaki, “Search games: Literature and Survey,”
Journal of the Operations Research Society of Japan,

286 (36)

59, pp. 1-34, 2016.

[8] R. Hohzaki, K. Iida and T. Komiya, “Discrete search
allocation game with energy constraints,” Journal of
the Operations Research Society of Japan, 45, pp. 93—
108, 2002.

[9] R. Hohzaki and K. Joo, “A search allocation game
with private information of initial target position,”
Journal of the Operations Research Society of Japan,
58, pp. 353-375, 2015.

FRL—=va XY —F




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType true
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00333
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00333
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Japan Color 2001 Coated)
  /PDFXOutputConditionIdentifier (JC200103)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ARA (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /BGR (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /CHS (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /CHT (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /CZE (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DAN (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ENU (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ESP (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ETI (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /FRA (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /GRE (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /HEB (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /HRV (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /HUN (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ITA (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /KOR (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /LTH (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /LVI (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /NLD (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /NOR (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /POL (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /PTB (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /RUM (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /RUS (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /SKY (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /SLV (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /SUO (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /SVE (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /TUR (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /UKR (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /JPN <FEFFff08682aff0956fd969b6587732e53705237793e306e30a430f330bf30fc30cd30c330c8516c958b306b90693057305f002000410064006f0062006500200050004400460020658766f830924f5c62103057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200037002e003000204ee5964d3067958b304f30533068304c3067304d307e30593002>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (Japan Color 2001 Coated)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive true
      /IncludeLayers true
      /IncludeProfiles false
      /MarksOffset 0
      /MarksWeight 0.283460
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


