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1 Introduction

TR E TOERSFICBT SR T — RN I 5 — e/ SR ORER L RICEET 5 — 1M
RLEHYHBEEHE S _&ﬁgﬂoto%m;%wf/i7%@ﬁbfwéwf&hﬁ:®£5&&%@%
HThdEEDND, LALRSbRERARLELOBERELALENHL X ) LBbIE, $ih
BRI 2T100%THADEEBRLARN, Ziﬁf“%i”“od)ﬁ"‘AL'ﬂ\ém¥Li’oﬁfZ)Eﬁf*]%%f%z_é
LEBEETHEED, ENCHENRES, ZOMEIR LT~ ABRNAZELFFRY ARDZ LI
LAY AEEREROEEN ERD B,

2 Model

CoDLESBOTERIIAH L TVABICY LTHAMORETIRFT 5 —HREEE T L 2 HET
%, Bx 2D % Player I, I L FEER, 7 L—Y 385 % FRICERE LigY, g LOBER 254
9. TL—Y OBRFEIMO T L — Y ~FE S &b, Player I, ILIZ[0,1] KH EOHwRO, 1icEthE
hEBIh TS, ZL—Yi38iffic, (i=1,2) THER—ELTR4ERETHIENTES, LT
FICK UTHlir TR L., 2B, BRREEL LT, 2 ThB LT 5, b LIEERHIITE
(IRSRIBART Y 72 1) b OHEBBR A 2 AV, KRR LTS b ITBARRBMAS 7 0 p,0 BREIEBAEA %
#£9, AETHTIL—FYRRERELEES, RELEECHLTENLZOF L—F i35 2 L B TE
RO, TRDBAY /S BHFESRRNBAEER D, LHLERLZORRMRMO S L—F it ko TH
HZENRTED, TROLERSIITETHS,

%13 [0, 1] KR LI B EERIH £ () 1A T LTV B L b TN, #iz € [0, 1] OFIIRER p(z)
TERANC Player T{li~, 70 OBFE 1 — p(z) TPlayer III~— A—EOBHZHA LIIT<, RN
nt7V~?MKEEﬁ&w&%6%§$‘%5—ﬁ®fv~?%«£%tmw5o@m%ﬂﬁ%mh]

—BERHHED T v & DIRBLICHE L, BOMEND 7 L —Y OB E TCOBBIRMILZE OEREC
mm#a&#a FTOL &t R EAEREL 2 ) OBBIRRE &5 L. 7 LY ORHERE I REOEE
THODTHNIEL, =%+, ThB L EX NS, BIIEBROBAICEIT 7 L — Y DEEREH SR

WV, =Y OFSITEFRICED > TV B, B TH S, £7L—v 0 BRITSRE, #i%, R
S RBAOR/IMETHS, 7L —VIIEFEER L ETHECEDL 5 RBEY LZ IV Th
A0y T TRER 2, n3MIICHEESRD, »

ROBEEEEETS

~

(1) = max{0,(T'—t0)/t}, 0 < T < t+1o,
oT) = min{T/t,1},0< T <t-+tq,

() = max{0,(T—t)/t -1}, t <T <ts,
(T) = min{T/t-1,1},t<T <t,. '
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2
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FaIRER L LRERIOBENOROL D26 DORWAEE XS,

Situation 1: z; > fol p(z) f(z)bdz, 25 > fol(l — p(2))f(z)bdz.(Figure 1,2)
FU—YEBEIENCHN R TATUCH L THBET 22 L8 TE, RRIIAETRY, Z0LETL—F
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BRTER L 722 DT, MR X PEAIRT 272010 TE BRY) FRLEEER S THEMICH S,
Situation 2: 2; < fol p(z) f(z)bdz, 2o > fol(l — p(x)) f(z)bdz, 2; + z > b.(Figure 3,4) ‘

Situation 1 & FHRIZT N TOFEICH L TREBEHE IS, L LRd 5 Plager [ITRENEL, i
AT 2T LB TERh>FITE B Player II~M2, WEREAT B2 LATE S, Player ILik
BRIFEEZWIZ0T, bEKECETERLEELROZY LTETHAS S, BEEIEEHNTHDE
FATILZ ORILITE 2 5 BERE, ’

Situation 3: z; < fol p(z) f(x)bdr, 25 > fol (1 — p(x)) f(z)bdz, 21 + 25 < b.(Figure 5,6)

Situation 2 & k. Player Ifllic R @234 U5, Situation 2 & 422 KX % = THRATER - F
A Player IUI~NMT > THMEENRVWIEBRIBZIL TS, BREOSZLOEFASPELSD L 21012
ZORREROREVPEBEREN D,

Situation 4: z; < fol p(z) f(z)bdz, 29 < fol(l — p(z)) f(z)bdz.(Figure 7,8)

BCHNLEERRELZH SN 20, ROFICHNEERBEShT, TOBLE-ShAVEETH
Do ZORBIIRFAT 4 2R MR X LDV BRVFICEETHS,

Situation 5: z; > fol p(z) f(z)bdz,0 < 25 < f01(1 — p(z)) f(z)bdz, 21 + 2z > b.

AU Situation 21BN T T L—Y DIMFEANEZ S OICTE A, Situation 1, 2 & Rk, 3=
TOEORBEIWHIEND, LoL2d s Player IAICRENEL, 22Tl &hid - &L Player
Tl Sh2 ZLichd, BERIRENTHIHIIIERTI LA TES,

Situation 6: z; > fol p(z) f(z)bdz,0 < 23 < fol(l —p(z))f(z)bdz, 21 + 23 < b.

S U3 Situation 3IZBNTT L —Y OREIZANEZ - LD TH S, Player IMICRERETS, L
DURH O X Z Tl Shigdo 72 i3 Player AT o THB SRR N L RS 5,

IDLE, INTNDOTL—FEHLTROLE I RRBELES

CY(z1, 23)
(1 + hy]z — [y + ] fol p(z)f(2)b dz + 2 fol zp(x) f(z)b dzx for (z;,2,) in S1,
le1 =1 = riley + B2 {00 (1 4 4y — 1)p(z) f()bde + & 20 tap(2) f(z)bdz |
-m{gp@ﬁuwm—%ﬁﬂm+%—4m@ﬁwwm}ﬁnuh@nnwsa
lev=pu = ren + 22 { [ 4 4t — 1)p(a) f(x)bde + L [0 tap(z) f(x)bda |
n{(1-£) =0 = & {3t~ ta — to + p(a) f(@)pae
=7 @tz 4t + 1)(1 - p(e)) f(2)bdz
+%ji;ﬁ§@—tﬂﬂ—p@»ﬂ@&m}}ﬁm&hh)mSQ
= | levthalat =) 4] G- 8+ 2 {2 + to — t - Dp(a) f(o)bd
+ [T ¢ — tz o+ tg — 1)(1 — p(2)) f(z)bde
~%Ji;ﬁ§@wtwu—p@»ﬂ@hm}ﬁm@hn)msa
[er = p1— i)z — [%hl + Pl] (z2 ~b) - Butes {Az Jarta) & + to — 1)p(z) f (2)bdz
+ flﬁqa(t“)(% —tz + 1ty — 1)(1 - p(x)) f(z)bdx — % {Az fq11(t4) tep(z) f(z)bdx
+ﬁﬁ§£§@n—mx1_p@»fumm}}wgg{gu-¢x—tw+nm@funm:
— Jo T —tz + 40~ 1)(1 - p(e)) f(2)bda
+& flrats) g imya —-*p_(a:))f(a:)bdx} for (21, 2;) in S6;

\ —qz2(t3)

02(21, 23)
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[ [ea + halzo — [Lho +72) {b— f p(z) f(2)b de} — B2 [ (1 — p(2)) f(2)b dz
for (21,29) in S1,

[ea+halea + [ha (1= &) 412 (21— b) = 22 { [ (4w — to + 1)(1 — p(a)) f (@)bde
— fqll(tl)(ta: +1to — 1)p(z) f(z)bdz + 3 qu(t‘)) tzp(z) f( :v)bdsc} for (21,23) in S2,

e = P2 —ralza = [ha+ po (21— b) = B2 {1 (12 + ¢ + o — Vp(z) f(z)bdz
+ A [ (¢ — 1z 4 10 — 1)(1 — p(x)) f(2)bdz — { 4489 (1 + t)p() £ (x)bdz
+A1 Jy" " ¢ — tx)(1 - ple) fla)bda } } - B2 { fo tz — o+ 1)(1 - p()) f (@)bde
= ! ""12(?11)) trp(z) f(:l:)bd:c} for (z1,27) in S3,
ez —p2 — 7‘2]22 + bt {fl a1 (te) (E — tT + 10 — 1(1 — p(z)) f(z)bdx
+ ;‘((f:))(t—tx)(l P(@))f(2)bdz | — pz{(l — &) (1 -b)
+L { Jo(tz —to + 1)(1 = p(2)) f(@)bdz — [, \(tz +to — 1)p(e) f(2)bde
) qlz((ti’)) tzp(x) f(:c)bda:}} for (21, 22) in S4,
foa = pa = ralaa + 2 {[L (¢ —ta+to — 1)(1 — p()) f(2)bdz
+& f; ‘;‘2(&3) (¢~ t2)1 - p(@))f@)bds } + py { (1 - p(2)) f(z)bdz
—E(t ~to+to — 1)(1 - p(2))f(a)bdz } for (21, ) in §5,56;

1, b4t <ty <tt,
0, t+ty <ty <ty

oLt st<tt,
? 0, t-+tp <ty <t,

q1(t1) 1 [t
21— / p(z) f(z)bdx — —/ p(z)f(x)bdz =0, 0 <ty <t-+1tp p.
0 to Jay(t)
i

1-q1(t2)
bt / o, PO @z + 4 / (1 - p(x)) £ (z)bdz
q3lt2

1 qa(t2) 1-p1(t2)
- {f p(z)f(z)bdz + Ax/ (1- p(:c))f(m)bdx} =0, t+1 <ty < ts} .
g 0

bt

0 3(t2)

1 1 fl-ai(ts)
ts = min{T |z- / (1~ p(z)) f(z)bdz ~ — (1 - p(x)) f(2)bdz = 0,
1—q;(¢3) to 1—g2(t3)
0<ts <t+to}.

1

t4 = minT z1+z2—b+A2/
q1(t4)

1—gs(tq)
p(z) f(x)bdx + /0 (1 — p(z)) f(x)bdx

1 1 1—gs(ts)
— A2/ p(z) f(z)bdz +/ (1 —p@)f(zx)bdr 3 =0, t+t3 <tys <ty p.
to a(te) 1-ga (ta)

INDLDEDD L, 1035 X BNER (21, 20) 1A L THE—IZHRE SN D, Player IR 2B
Ct (Zl, 22) 5&21‘\—%#5 E/\%&@ﬁfﬁb U Player Iz Té%@%ﬁ 02(21,22) L3) 22G~_ B35 Eé?é’]r&
BB THDZ L Bbh D, WAL CHzy,22) BB/MTT B Player | ORGEERER 22 & LTERD & 5 RWN1L
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O DOEERD :

fo f(z)bdz
(e} )p(a:) f(2)bdz + & [255) p(z) f(2)bdz

] b fluql(t.)u p())f(@)bdz —  [L7 88D (1 — p(z)) f(z)bdz | (1)
b= [ gyez (1 — P@)) f(2)bd — & [}~ q‘L‘é*%’(l p(@)) f(@)bdz — A f, 2y @) [ ()b do

L -h D (1 _ (g 2))f(2)bde + L {Az S o2y P@) f@)bdz + [} q‘f(‘ff) 1- p(m))f(x)bd:.c}

_%%%c%h@g&%mafamwan@%ﬁﬁﬁﬁzLowréwmiaa4o@ﬁ&ﬁé:

b fo p(z) f(z)b dz
b~ J3 D p(a) f(@)bda ~ 3 [715) pla) (@b
1 b [0 ) f(o)baz — & [ p(e) f ()b fqi(mf’(m)f (z)bdz @
~A1 [P0 - ple e + & {263 p@ f@bdo + Ay [P (1 - pla) (oo

| gy (L~ p(@) f(2)bdz + & f;_;;*(&gvu p(x))f(x)bdx
2T

r_a_T1-0O+H s _px_T2—C+p

Pt —— = Ty th =t = —= ¢,

1 4 hi+p1 2 3 ha + po

3 FHm

AEi TR LN RERER 2) % Player | OXE Sh - fEBKO—o>OBEMEEL LTELD, ZOEF
N — DERROSIRH D R T DI L2 REOMBIEZ b oy — 0 LTHRRTE 5, i
ZOMEBEEZ D LI U THIBITHI R 5 2. T b OB X 0 ARSI AFIBTHIZ AV TEE A% RO
1312 &0 FIETHRITET 5, TOB, BN OFBIZET A5ERIC SV TR OB +E Y 084
EQEE L,

(A)0<m -1 < %ﬂhl tpl,r2~c2 > hy
BY0<ri—c1 < E“L—t“hl . Lo, ma.x{it‘lh T pg,gl—zf—MP—IlJr i-ha — —“L—t‘lpg} <ry—cy < hs

hi4p1
(C) ohy -2 P1<7‘1—C1<t—t’mh1 (Pl,ﬁ—:"h —tp2<rz—cz<(~h2+p—2h)f——w—ip—l)+ Fhy—Hhap,
ha+ + 0 °
(D)0<'r'1—cl<—Qh1 p,(2 m,zlﬁplcl Py | sh +f pgST2-02<t+:h tspg

(E)Tl—c1>hz,0<1”2—02<-ﬂﬁhz &2

(F)max{ti*ﬂhl _pl,_'umlizz_ﬂtp_z_+ th— £+_tup1}<r1_cl<hl,0<r2_cz<.ﬁgh tpz

(G)_“*‘_tﬂ.hl MPI<T1__C <K’M1)(£:c_'aip_21+ hl__mph hz——p2<r2~02<—+—tﬂh Lp,

he+p2 s
(hy+ Zeat
(H) Bltn)s=ertp) m)(ra—eatp) 4 L, Hop <ri- e < —‘tﬂhl —ip, 0< -y < Bhy— Zp,
DHo<ri—¢ < min{——QH hi— p ,———————(hﬁpl}zifmc””) + & “hy — ——-Q‘H n}
mm{”t g — §h2+P2!1(1;p101+P12 + ’hg _ ;taopz} < Tz ~¢g < hg

(J) otherwise

q1(t]) g2(t1)
2= [ per@de s o [* @b,

0 Jq1(23)
. [ 1 [lrads)
N PR O O (1 - p@)) f(x)b da
1-q1(t3) 0 J1-ga(t3)

L3, TRBOBPAITH LT Player I & TICHT 2 MBSO T b T &% R 5. == TH (B) 1o

%TL*COSrl—-cl<«t—-§fﬁh1—{;p1,max{t—ffﬂh2—tap2 M%%;&“’—l)%— L hy— t—‘t:’f’ﬂpz}grg—-cz<h2
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LCORERE RO B, OBE LRRIC LTRD IS, Player [RHEH 2 LTKO X5 7% 200
Bl E LD 1 L= [ p(2)f(@)bdz kT = [0 pla) f(a)bdz + & [E03) p() f(2)bd. Plaer IT b 2
OOMERE S : T = [ (1 - p(@))f(2)bde & T =b—To— [}y p(@) f(@)b do— A1 [P (1 -
p(2))f(z)b dz + L = {qu:((ti*z)) p(x) f(z)bdz + Ay f11 qil((ttz) (1= p(ac))f(:::)bd:c}o D OBWKE T THRD
X5 R SR RIBTS R BB
I, - ) § P
1 (C%(Ila IIl)a CY12(:[13 III)) (Cll(Ilﬁ 112), C%(Ih IIZ)) .
(C3(12,101), C3(Ip, 1)) (C3 (I, 1Lp), C3 (12, IL))

o R S OERME

a ( / ' p@) @b da, ) e ( / ' @) @b do, )

BRY MO, &I TCH,) i Situation jTHD EEDTL—YilCBY MM ORBRTH 5,
Cl(z1, 22) DEEHED & B I MRS 1T &> THE SN D, T OKEIC L DI/ SREFIIz BT
C%nﬂﬁwﬁﬁ%mB%MHﬁﬁMMh Ik EREND, fo TEMA (22, 28) = (ﬁﬁ’(w@wmp
+ & Jated P@I @b dw,b— 2t = [ 1 p(@)f(@)b dz — A1 fo~ " (1~ p(e)) f(2)b do+ L{[HH) p(z)
f(x)b dz + A, f;“;‘(‘;z’(1 p(x)) f(2)bde}) BRESD, DL RFEC LY TRENOBAITH LTK
DERIERENEBNS :
(A) (ZI,ZE) (21, “21) .
(B)&( ><z1,z2>— (2,0 — 20 — [ ) P@) (@) do — Ay [y~ (1 = p(a)) f(2)b dx
+ L p) (2 )b dz+ Ay [}"208 (1 - p(2)) f(2)bdz}).
(@@w»(@kap)vwwm
(B) (21, 23) = (b - 23, 29)
<F)&<H) (e1,28) = (b— 28 — [P~ p(@)) f(2)b dz — 4s [ .. P(2) () d
L{a, f"f(i?)) P(@)f(2) de + 7208 (1 = p(z)) f(2)b de}, 29)
(G)&u%)~(kp@aﬂ@b¢n%)
@ (21,23) = (Zlazz)
(J) (21,23) = fo z)f(z)b dz, fo 1 — p(z)) f(2)b dz)

4 HEM

IOEFMTBOTEPRERE RBELICHRBET S L0 ) (RE £ R 0 1ICRRHC ST 5 & 0 5 (RECE
EHXETFARMET VLRI LT B, R1IEHMEF MBI ARELRLELOTHY ., & 2~d
BATET L L ZOETN L DHBET B DI tg D DD OBBERALTRONERERTH S, %
ZTRFIA—FEEL LTey =y = 0,hy = 1.0,p; = 0.5, hy = 2.0,ps = 1.0,f(z) = 1,b= 1 &#F 7=,



[m\m ] 01 | o023 | 09 | 11 |
0.1 | (0.496,0.491) | (0.500,0.491) | (0.508,0.491) | (0.509,0.491)
0.5 | (0.496,0.500) | (0.500,0.500) | (0.500,0.500) | (0.500,0.500)
1.8 || (0.496,0.503) | (0.500,0.500) | (0.500,0.500) | (0.500,0.500)
2.2 | (0.496,0.504) | (0.500,0.500) | (0.500,0.500) | (0.500,0.500)

£ I MEFMCBT 2TEA (21, 2)

[\l 01 [ 02 ] 0.9 ] 1.1 |
0.1 | (0.500,0.4998) | (0.500,0.4998) | (0.5002,0.4998) | (0.5002,0.4998)
0.5 | (0.500,0.500) | (0.500,0.500) | (0.500,0.500) | (0.500,0.500)
18 | (0.500,0.500) | (0.500,0.500) | (0.500,0.500) | (0.500,0.500)
22 | (0.500,0.500) | (0.500,0.500) | (0.500,0.500) | (0.500,0.500)

R 2t =20t = 10128 3 FHA (27, 23)

EX 0.1 | 025 ] 0.9 ] 1.1 |
0.1 | (0.4988,0.4969) | (0.500,0.4969) | (0.5028,0.4969) | (0.5031,0.4969)
0.5 | (0.4988,0.500) | (0.500,0.500) | (0.4997,0.500) | (0.500,0.500)
18 || (0.4988,0.4985) | (0.500,0.4997) | (0.500,0.500) | (0.500,0.500)
22 || (0.4988,0.5012) | (0.500,0.500) | (0.500,0.500) | (0.500,0.500)

& 3t = 20,1 = 158 2FMH R (27,23)

| ra\ || 0.1 | 025 ] 0.9 | 11|
0.1 || (0.4999,0.4998) | (0.500,0.4988) | (0.5012,0.4988) | (0.5012,0.4988)
0.5 | (0.4999,0.500) | (0.500,0.500) | (0.500,0.500) | (0.500,0.500)
18 || (0.4999,0.4999) | (0.500,0.500) | (0.500,0.500) | (0.500,0.500)
2.2 | (0.4999,0.5001) | (0.500,0.500) | (0.500,0.500) | (0.500,0.500)

5 EE

£ 4:1=3.0,1=1.01H

7% %C?ﬁfm (2%,23)
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OB b BB/ ONT, LOBENIODLID LI, by <

IWIKED L EOEMRMELE LTHRILSTHA

e SRS

hy <

P TR BT

[ Y L”CPlayerIGiﬁW&fo p(z) f(z)bdz % & ¥, Player I} i%%lﬂ%fo(l p(z ))f(a:)bdz’?r?:é D&
5 IHBEE L BT LHALDTHY, HRRMTHD, h > femd DV > dep ThBR b,

(o P

(z) f(z)bdz, [ (1 — p(z)) f (z)bdz) IO DRREB7=, T i (A),(B), (D),(B),(F),(H) i35

YRR
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EEICHAERE > TND,

BAEFCIATEF A LD OWTFROEAICBEL LTO5IESN TV, ZIUTHFERLZRHERICL
ttw?béotémwﬁdﬁéaﬁﬁﬁmm@&amﬁﬁﬁ\mmm&fté+%k%<k5&ﬁ%f
AOE~EIESL, “OZ b ZOFEFACET 5 ELHEAOEL LR TRENET MBI 5 TR
LU BEZBRTHS L EbhS, ALMCOTROEE L ZAOT L —Y DEOMPRBFERZHR
5o bk, —RIs B A REE R T BT A DI L, ZOFRICEWTRHE
AL LTMTRVWEERELATWVWAZ EFERTRERATH D,
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Figure 1 Player I of Situation 1. Figure 2 Player II of Situation 1.
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Figure 3 Player I of Situation 2.
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Figure 5 Player I of Situation 3.
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Figure 7 Player I of Situation 4.
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fa= e £ Goyba
0 t% >T
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Figure 4 Player II of Situation 2.
(1)
2
[(1- p) £ (x)bais
t, i
0 S~ T
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Figure 6 Player II of Situation 3.
Q,(T)
AN
%4
[ PG f ()b
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Figure 8 Player II of Situation 4.
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