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O0000o000000000000O0O0O000OOO00O0COO0O0O00O00B0000
O0000o0o0O000b000oO0000bOOO0O00O0O0O0000OOOO0O0O0O000O0O00O0D
00000000000000000000O000000O00000O00O0000000000D0
O0000oo0o000oo0o000o00ooo00boo0o0oooo0oo0oo0oboOOon
O000ooO0o00ooo0o0ooOo00oooooooooO0o0bOooO0o0ooODooOoo
0oo 9o

ooooO0oOoOoobbooo0oooo1ooooooooOoOO0O0OOOODbDbbOO0000
000000000000 0oO0000oO0O00b00O0O00000000000000D0
0000000000 00000000000000000000000000000
O000oo0o00ooO0o00ooo0o0o0oboo0ooOo0oooOoOoooooOOoooo
ooboo0o0ooooOo0O00ooOo0O0ooO0O0o0obOO0O0O0O0O00bOOO00000000Db
0000000000000 00000b000000O00000O000O000B0O0O000D
0000o0O000oo0O000o00O00ooOo0O00ooO00000000O00B00000
D000000000000000000Y®¥o00000000000000000000
O000000oopooooooo

00o0o0o0ooo0o0boo0ooo0o0o0(@o)b 100000000 bO00o0oo
0000002000000000000 Vehicle Routing Problem (0O OVRP) O Pickup
and Delivery Problem (10 OPDP) ) 0000000000000 0OO0DO0DOOOO0O
00000000000000ooO0O0O0000000OoooooOooOOOO0O0OoOoOO0n
o000
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2200000000004

(1) DO0OD0O:0D0o0DooOOooO;
(2) DO0O0O0O0: 0000000000 O0OODODOO (oooDbOO)ooOoOO;

gob200000000b000000b0bo0oboobboobooobobon
0000000 (00)0000000000000O00000000OOoOOO00OO
0 (000o0000o0oOooO0oo0oU0Oo0oUoO0bOO0oO0)DUOooDooOOooOoOoO
00000000000 ¥Oo000000000000000000000000000
000000000O0000O00O00C0CO00O0O00ODO (DoooOos00)0000
gbooboboooboooboboobobooboobooooboobobooooboo
gbooboboobboobobooobobooboooboboobobooboboo
gboogobooboboobobooboboobobobobooboboobobo
goooogbooogoboboogobooooobobooobooooboooobooo
gbooboboobooobobobboobobooobobooboobobooobobo
gbooboboooobobobooboobooobobooboobooobooboboooboboo
000000000000000000000000000000000000000 29
gobooboboooboobboooboobboooboon

e ODOD 500 [0/00];

e 0DDOD 2,000 [0/00];
0000000000000001000000000000 (0.1,1]0000000000
0D00000000000000

e D0DOD 100010 (0.1[0/0));

e 000D 10010 (1[0/0));
0000000000000000000000000

0000000000 00oD400000000 %9130

e uppeak 0000: 000000000000 O0O0ODOO0DO0O0OO0OOOOOOOO
0000000 O0ODOOOOO000O00DONO0O00O000D 10000000000
OO0incoming 000000000000002Y0O
300000000000000000000000000000000000000
00000000000000000000000000000000000000
00000000000

e down-peak 1000: 000000000000 O000O000O000O0O0D0OOOO
00000000 ODOOOO00O0DO00DONO0O0O0O00000 1000000000
OO0 Ooutgoing 100000000000 O0OO0
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020 00oobOoobooobobooboobobod

0000000000 0000000000000000 up-peak 0000000
gobogbooooboobooobooboooboobooboboooboobooboboDbo
gooboobooobobon

o two-way UUDLODO: DUOUODOUOOODLDUOODLDDOOOOOOOOOOODDOOOObODOd
O000000000000000Oup-down00000000000000 220

OO0000000D00OO000DO00Oup-peak000D0O0O down-peak0 00000
gobooboobbooboobbooboobbooboobbooboon

gboogoobobboobboobo12000bb0o0b0o0obo0obooboonDg
U0 down-peak DO O O00OOO0 up-peak D0 OO O0O0O0DOOOOOOOOODOO
gboobooooboooosooboe0ononoonO

e inter-floor O UOO: OUOODOOOOOOOODOOODLOOODOODOOODOOO
ugboboooboooboooobooobliboobboobobooonoboobog
cooooooooooboOoOOOoOOOOoUODOOobOboOoOoD

ubobooboobobooboboobooolibobooboobbooboonboo

gooobooboobooobooboobooob40000b0oboooboboooboboooooo
00 up-peak 0000 90%0 down-peak 0000 10%0000000000000000O
0000000 ¥OoOo0D00000000000000000000000000000
goooboboogobooboooooooboobobodbuw-peakd 00O OO0OOOOOO
O0boDo00D0O0uwpeak0DOOODOOOODOO
gboobooboooboooboboboboobuooboboooboooooboboan
gbooboboooboboooboboboooboboobobooboboboobobo
gbooboboooboobobooboboobobooobooboboobobo
googobooobogooboooboobooboooobboobooboobobooboobooon
gbogbobuogboboobobooooboobobooboboboboobobo
gboboobooooooobobobobobobooboboooobobobobobo

(1) 0000O000000000000 23249,
(2) 0000000000 DO0OO0ODO000O0;

gbo20000000000000000000000000000000O00ODOO

() OOoO00O00O0OOo0OU0O0O0ODOO0OO0DODOO0OOOODO;

(2) 000000000 OOOO0OO0OOOOO0OOOOOOO0OOOODODOOOOO
00000000000 (obUoOOO0)0OOUOOOOOOO;

goboobooobboooboobobooobooboon

Tup—peakl]l][l[l[l[l[l down-peak 0000000000000 OOOOOOOO
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2200000000004

D00000000000000000000000000000000 ® 00000
ooooboooRrrFIDODOOOOOODOOOODODOOOODODODODODOOD
goooboobooobooobooobooobobooboboobobooboboooo
gbooboboobobooboobobooboboobobooboboobobo
gboobobooboooboboobobooooboboboobooboboooobobo
gbooboobooobobooooooboobobobboobobobboobobo
000000000000o000o0o00o000O0OUDOU0O0O0O0O0 (DoboUoooooo
000000o0o0O000oooOO0o00oOO)00oO00D0DO0oOOOO0DOobLOOOoOOoOO
0000000000000 00000000000000 20

222 0000

goboooobooobooobooobooboooboooboobooboboobobooobo

() oooooooooooo

(2) 000000000000 OOOOOO0ODOO0OOO0OODOOODOOOOO0OOOO
gobooboobbooboobobod

(3) 0000000000000 0OO0O02000000000000OO00ODOOO
gb1ooo00oogoo

gboooooogooboobogobobobobooooooooobooobooboboboo
0000000000000000000000000000000000000 20
ubobooboobooboooboobooooboobooobboobooan

(4 000000000000000 (0000000000000000DO00000
000)00000000000000000
(5) 000000000

goboboboboboboooooboooobobobobobobooboooooo
O00000000000000000000000000000000YWo00
gbooooooooobgobobobobobooooooooobooboboobob
ubobooboogn

(6) DOOOODODODODODODUUUDODO0DOUDLOODODODUODODODODOODOODOOOODODODODOOO
ubobooobooooboobon

(7 DO0OD0O0O0O0O0OU0O00OOOODOOOOOOOOS0000000

gbooo223000000b000b00bo00booboooobooboooooboooonog
gboboobooboboooboobooobooboooboobooonoobo

(8) 000000 0DUUUDOODOOOODODUOUODOODODOOOO
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020 00oobOoobooobobooboobobod

(9 D000O0O00D0oUOUoooOod
(10) 000000000000 0ODO0OO0O0D0DU0UOODOOODOOOOO
(11) DoooOOo0oooOoooooooo

ogoboboboooboboboooooobobbooooonooboooooboobooo
gogoobobooooooboobobooooobobbooooobbbooooooboboo
gbooboooooooooobooobobobobooboooooboooboboboboo

ubooboobobboobuobooobobogobuoobobooooboboong

(12) DO0O0O0O0OO0O00D0O0OOOOOOOO00DO0OOOOOOODOODOODOODODODOO

(13) DOoOoO00oO0oO0O00oOOoOOO00U0O0OOOOOO00DO0OOOOOODOOODODOO
goobooooboo

(14) OO0OO0O0O0OO0D0DO0D0OOOOODOOOOD0OD0OODOOOODOOOODOODDOOO

223 00000

gbooooobobooooboboooboboboobobooboobobooobooon
gbobobobobobobobob

e 7 000000DODOOOO
e N, 0000000000 O0DOOOOOOOOODO

e N 000DODOUODODOODODOODODOOO

e N 00DDUDDODOODOODOODODOODOOO

e Np: 000DODODODOOOODOOOODOO

e I/AX(A>0): 00000000000

e Z; (f=1,...,Ny): 00 fO000D0

e Z00DUDOODDOODOODODOODOOOO

e VM(>0): 00000000 ODDODO

e AM(>0): 00D0000DOO0DODO0

e M 0ODODOODOOO

e A: 000000DOOOODOODOODOOOODOODOO
0000000000 P; (i=1,...,N,)00000000000000000000
etPc0, 7):0+:000000

o fPPe{l,...,N¢}: 0000000
oﬁﬂeﬂwwNﬁ<ﬁﬂ¢ﬁﬂ:DiDDDDDD
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oMip:DiDDDD
odi-)e{—l,l}:DDDDDDDDDDDDZ’DDDDDD

1 if P < e,
¥ = J: J: (2.1)

(A
—1 otherwise.

e e{0,...,N.}: 0000000000000 OO0C0O0OOOOOODDODDOODO
goooooooon

ot?OE[O,T—Fl]:DiDDDDDDDDDD To0bo0obobgobooooboooog
gbobooboooooo

otde[O,Tle]:DiDDDDDDDDDD TOoDOooOooOooooooooooo
oboboboobooboooo

00000000000000000000003000000000000000000
ooo
0000000000000000000000000000000000000000
00000000000000000000000000000000000000000
00000000000000000000000000000001000000000
000000000000000000000000000000000000O0O0000
0000000000000000000000000000000000O0O0O0O0O000
0000000000 ¢0000000000000000000000
00000O0O00q(ge{2,...,2N;—1})00000000000000000000
ooo
ﬁ+§%i. (2.2)
0o0O0fe{l,...,N;}00000000000de{-1,1}0000000000000
000000000000000000000¢0000000000000000000

000000000000
q
-l 2.
b (23)

O000[z|0x20000000000000C0DO0O000OOOOOOOOOOOOOOO
goboobooooooooo
—2 (g mod 2) + 1. (2.4)

000000000000 k00000000000 q(q € {100k+2,...,100k+2N¢—1})
gboboboboboobooboooboboooooon

d—1
100k +2f + —5—. (2.5)
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020 00oobOoobooobobooboobobod

O000fe{1,...,Nf}00000000ODOOde{-1,1}0000000000000
gobogond
bdg¢bO0obO0ObO0ODbObODbObODObLODObLODODLOD

oS?E{O,l,...,NC}:|:|DDDDDDDDDDDDDDDDDDDDDDDDD
sq = [q/100]. (2.6)
O000|z|0200000000000000¢0O0O0OO0OOOO (26)0000

0000000000000 000000 sg0 0000000000 DOOO

e d;e{-1,1}: 00 00DDO0OODOOOODOOOODOOOO

e fde{l,...,Ns}: 0000000 0sg=00000000000000000000
goboobogoo

e c;€{0,1,...,N.}: 0000000000 DODODODODODODODODODODOOODOODOOO
gobooboobooboboobood

s 200000000 ¢0000000D0000O0ODOOOOOOOOOOOO

Cq 1= 8- (2.7)

e i€ [0,7+1: 0000000000 D0O0O0OO0DTOOOOOOOOOOOODOOO
gobooboobboobooa

e T/(t)€[0,t]: OO0 ¢0DOODDDDODOOODDDDODOOOOOOOODODtODODODO
00000t 0000000000000 DObO0OoO

0 iftg >TVt<tg,
T9 (t) = (2.8)

t —tg otherwise.

00000000000000000000000000
e Q":={2,...,2N;—1}: 0000000000O0O000OCO
e Q¢ :={100k+2,...,100k+2N; —1}: 00 k000000000000 000000

e H: 0DDDODODODOODODOODDODOOOOONONONONONONONONONOOONONOOODD
gboobooobooooon

H = {ge Q<1 di=1}. (2.9)

e ¥ 000U OODOOOOOODOOOOOOOO0O0ONOONONOOOONOOODODO
goboobooboooo

Hbd — {quh\tggT, df}:—l}. (2.10)
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2200000000004

K. 000000000000 000000000000O00O00O0O0oooo
ooon
HY = Hh Y (2.11)

H},;(kzl,...,NC):DD kO0O0DOOO00ODOOOoO0OooODOoOOoOoOooooDooa
oboboobooooobon

Hp={qe Q| =k} (2.12)

Hi (k=1,...,N.): 00 k0000000000000 O00O0DOO0O0OODOO0O0
gbobooooaoo

c={qeQLti<T, si=k cl=k}. (2.13)

00000000 00O000o0oo0ooo0boooo0ooOCg (k=1,...,N)ODoOOOO
goboodobooooboabooo

fie{l,...,N;}: 00D0DODOOD KODODOOOOODOO
€, Zy): 00 KODODOO

ve[-VvM VM. 00 k0000

af € {—AM, 0, AM}: DO KkODDODOO

r¢€0,1: 00 k000000000000 O0O0D00D000000 10000
§el0,M]: 00 kDODDOO

e: 00 kODODOOO

gboogbooobobobobooboobooboobooboboobobooboobg
gboboooooboooooooooooog

—gboboooboboobooooooboobooobooon

- 0gogbobobobobobobobobOobob

—gboboobooboobbooboobboon
die{-1,1}: 00 k000000000
ubobooboobooboobobooboobooboboobooobboobag
goboobooboooboobboooboobboooboobboooba

bpe{0,1}: 00 A000000DO0OO00OO0O0DOOOOOOODOOOO
bcklE{O,l}:DD kODoOoboooooooobooooouobooboboooDo

bi, b%DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD (O
00000000000000000)0000000oooOooOoOoooooOOn
goboobogbbooboobboooboobboooboon
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020 00oobOoobooobobooboobobod

e fre{l,...,N¢}: 00 £kODO0DODOODOOODOODO (ODOODO)O
gbooooooooobobooboooooooooboboboboboboboo
uggbogbboobooobboobuoobboobobooboobobod

ubobooboobbooboobbooboob 000000000000

c jc gc u 1d
17b17

L c Cc .C c C u d
x = <21,v1,a1,r1, 1,d] by,

C C C C
"'7ZNC7UNC7aNC7TNC7 Ncr W NerYINeo

q a q a a q a q
02,.“,(bAQ_1,t2,.“,tQA&_l,th,..wiéA&+99P..,tMMA%+2P..,tHMAk+2A&_1>. (2.14)

gobooboooboboooboobobooboobooboooobooboobooobog
gboboboboboboboboboboboobobooobo

.tf(fl,fg)i 00 A0000000COOCOO0 pOO0O0DOODOODOODOO
goo

o t'(x,2): 0000000000000 00000000 k000 2000000
obobooboooboobon
gobooboobooobooboobbooboobboobooobo

e t2(x): 0000DO0O0DODOO0OD 00000000 AO0DODOOODOOODOO
gboboobooboooboboooooboobooon

et (¢r): 0000000000000 «00000000 k0000000000
O00D0000000000000000000000000000 000000
O000000000000000000000000000000000 (journey
time) JO0DOOO 90

gooobooboboooboobobooobooobobooboobooboboooboo
gobobobboooobooboboooobboboooboboboooobooboboooobobog
goboobooobbooboooboobooboobboobooboboobboobooboon

e NIIDOODDOODOODLDODOD;
e JJUODODODODOODUUUDODODDODO (CODODODODODUOULODOODODO);

00000000000 0000Ee(e=1,...,Ng)OOODOODOOOOODOODOOOOO
gobooooobobodnNgbO0OO0ODOODLDOOODOO

gboobobuooboboobobuoobobuobboooobooboobooan
ugbooboooboooboobooooboobooobooboboobuono egobonOoO
goboooooboooon

d d
v, <c§,t§°,t§ ,...,c?vp,tg)vz,tfvp>. (2.15)

gobodoboooboobooobooboobbooboobbooboobobon
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2200000000004

224 0000

Udeb0O0obobobOooooobObObOO0oooonobObOO0oooobobObooooooDn
gbooobooobooboboobooboboobooby, 00bo0oboobobooooDo
00oo0o0oo0ooooU F(y,)OOOoOooOoOooooooo

Np

1
Fo(ye) = - 3 (w0 (60— 0) 4wt (84— %) + 'L (8" = 1))
=1

M po p
PO Py (2.16
+w ie{lf}%p}(z ;). (2.16)

O0D00wY, v, o, »wMO0ODD0D00000D000000000000000000O0
000000L(y)0¢t000000000O0O0O0OO0 (OO0 DOD0UDO0O0bObOOD)0OOO
0o000ooopoooo0ooooooO000oDooo0o0UooooooOoO0 Aoggoo
goboobooobooboooboon

1 ift> A,
L(t)= (2.17)

0 otherwise.

O000AODOOODOOOO6OI0OOONO0NDOOODOOY0000MOD000O0
gboobobooboboobobooboboobobooobooboboobobo
gbobobooboboooooooooon

oo00o0o0o00 (216)0000000O0OODODODOOOOOOOOOOOOOOOOOO
gboboooboobooboobobobobobooobooboboboooboooobooboooo
gboobobooobobooobobobooboboobobooboboboobobo
gobodbooooboobooooboobooobuooboon

O000D0e0D0000y ODOO00OCDOOOOOOOOOOOOOROOOOROOif-then
gbboboobooboobobboobobooboobuoobuoobobbobobooboo
0000000000000 0000000000O00oOooOoOoOoooOOoOOO (2180
goboobooooooo

y. = R (e). (2.18)

0000000 e0000O00O0OOUO0OO ROUOOG(Re)D00O0DODOOOOOOODO
G (R,e) = F. (R (e)). (2.19)

gbooooooobobooooboboboooboblibooboooboobobooogoo

0000000000 (2190000000000 100000000O
gbooobooobooboobobobooloobooobooooboooboooboboooboo

000000000000000000000000000000 2000000000
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020 00oobOoobooobobooboobobod

goooboobooboooooboob NgOOODODOODODODOODOobDOobOOOD
000000000000 0000000U00O0O00O00O00 ROUDODO G(R)ODODOO
0 (2200000000000

Ng
G@p:iﬁi}ﬂ&@. (2.20)
e=1

2000000000000000O00O0DO0O0O0UO000OOOO0OOODOO0 (220000
gbooboboobobooobbooobobooboboobobooboboooobboo
goobl1gboooobooooboooboobooboooobooooboooobooon
goooboooobo ;0000000 obo0oboboboooboobooboboooDoon
goooboobooboooboooobooobooboboboboobboooboooboOo Rp0O0
gbooobooobooboobooooobooboobooobooboDO RROOD Ry
0000000000000 0o000oOO00oo0O00DOO (220000000000
goooogoooooooooobo ipO000DOO0ODOOODOOODOOOOOO
0000000000000 0000000OOOOOOD (21900000000 0OO
goboboooboobbooooboooboooobooobooboobbooobobooobooo
00000000 R0 R,ODO0ODUODDOODOODO G"(R1,R)0DOODOOODODOOODO
gobooooooo

G" (R, Ry) =Y -1t (2.21)

225 0O0O0OO

00000000000P; (i=1,...,N,)000000000000000000
e 2 0i00000D0
e t*°: 0000000
e t*: 0i00D0D0D0O0

gboooobobooooboboobooboboobobobooboooboboobooon
goboobooboboooboon

23 00000000000

231 OJ00O0OOOOOoOoOoboDbOOOo

22100000000000000000

() oOooooUooOoooo;
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2300000000004

(2) 0000000,

000200000000000000000000000000000000 Selective
Collective 0 00 '3 (00 OO Simplex Collective? ; SC) 000 DDO0OO0OO0OOO0
D00000000 (selective)J100000000000000000000000OO00
(collective) 0000000000000 O00I000000000000000O00O0
00000000000SCODO0000ononoonoog

e JOUODODODODODODOODODOODOODODOOD

e JO00UDOODODODLOOLOODODODODOOUDODOUODODODODODODLOOOOD
gooooooooon

e NUUOOOUOLOUODLDDOOODLOODLOODLDDLDOUObLDOODLOODLDbDOObOOn
ugbboboboobooboobooboboobbooboobooboobooonoo
gbobooobobbooboobooboobbobboobooooobooooo
gogooboboooooboobobbooooobbboooobobbboooooobobooo
boboooobooboooooooooooooooooobooooobooboooDo

e JOUODOODODODODODODODLODLODOLODOLODOODOLDODODODODODOD
gboognd

0000000000000 00O0O0000D0DO0000O000000DODDO000DO0O00
00o0oo0oooooooog

e JI0ODO0ODODOOODDDODODOOODODODODOODOO;

e D000 DDOODDOOODDOOODODOOOODOOODDOOODOOOOOOODODO

0o,

e JI0ODO0ODODOOODDOODOOODODODODOOODOO;
0003000000000 0000D0DO000DO0DOD00O0DOO00bODOOObDOO0n
000000000000 00000000000D00O000D0DDO000000OO0D000
0000000000000 o0o0oDoo00o0oo0ooooooooooDoooonoooon
oo0ooooooooo

00000 300000000DooOoSCOooobooobooooooOobooOouoDooo
O000oooo0oooooooooooooooo 1000000000000 0 100
00000000000 Vq(eg=1)00000000D0O

e JIDDO0ODOOODDOOOOODDOOOOOODOO

- gbbooboobobooboobobooobooboooboon

Jq € HY (ff = 1)
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020 00oobOoobooobobooboobobod

—gbooobobooboobobooboobooobobooboooboobon
goboobogoo

Jg € H§ (d2=1) Adge H™ (f3 = f7).

—gboooboboobooobobooboobooboboobooboboon
goboobogoo

g € HS (df = —1) AJg e HM (F3=17).

—gboboobboobooobooon
+» DO00o0o0oooooooobbooboanoo

Bg e HY (dl=1).
*» 00 0000000000000 00n
&= 1.

* 00 0000000000000 000
-poo0oboobooobooboobbooboobbon

3g e HM™ (f=17).

-0Dogbobooboboobooboobooboobbooboobon
godboobbooobooboobbooboobooboboonbg
gooo

Sq€ My (Zg > 25) ABa € H™ (f8 = 1) ATg € WY (= 7).

-pgoooboobooboooboobobooboobobooobOon
gboboboobobooboooooobooooooog

v =0Aaj=0

A3fefl,... N} (Zfzzf, Jg e HE (dd = —1, qu:f)>,

—gbooboobobooboobobooon
* 0000000000 bo0o0obbooboooo

Bq € HS (df}: -1).
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+ JO00000D0O0000000ooon
5 =—1.

*» JO00000000000000000
-ooboboboobobooboboboboboobobobo

Jg e HM (f2= 7).

-oobobobobooboobooobooobooobbooboooban
gooboobbooobooboobboobooboooboobooong
goog

Sa € My (Zgg < 25) g € MM (f3 = ) A g e H™ (f = f7).

-boboboobooobboooboobobooboooboonobad
uboboooboooboboooboooboooboooon

N3f el Ni} (Zp =2 3qemh (di=1, f3=1)).

- 000000000000000000000000000000000000
ooooogon
HS =D AHE =0.
—dododooouoooooooooooooooooooooooooon
ooooa

ﬁZOAa§ZOA@g:1vwzﬂ)Aaf6u,”Jwﬁzfzﬁy

e J00UIODOODUDOOUDODOUOOOOLDO (DO)ODODOODO
—gbobooboobobooboboobooobobooboonbobo
-0 (0)000000oOo0O0o0oooOooooooDoOoO

fg € HS (d9 = —1)
(ﬂq € HE (dd = 1))-
- 00000000000000000
s JOoQOogoad (D)DDDDDDDDDDDDDDDDDDDDD

dq € HS (ng > zf)

<E|q € Hy (ng < zf))
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020 00oobOoobooobobooboobobod

+ 0000000000000000000000000000000000
0000000000000000000000000000000
. 00000 (00)00000
. 00000000000000000000000 (0)0000
ooooo

Jg € H} (Zf§>zf)/\5|q€Hlf <ng<zf)/\(vf>0\/(v‘f:0/\a‘f:O/\d‘f:1))
(3q€H?<Zf§>zf)/\Elq€H}f (ng<zf)/\(v‘f<0\/(v‘sz/\afsz/\d‘{z—l))).

«+ 00000 (0)OoOoOooooooOoooOoooooUooUooUooo
000 (0)oOoOO0oOoO0oooOoOO0o00oOooOOoOoOooooOoOoooooDoOoO

%e1¢(4§>4)Am61ﬁ(4§<4)
Gﬁe?ﬁ(zﬁ<:4)A£q67¢(z@>zg>.

« 00 (00)000000000000O (O)oDO0O0oUooooOOooooo
gobooboobboooobooboooboobobooobooobo
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3.3 Ubbooobooobuobuobuobbuoboboonod

200000000000000D00O00DOO0ODLOOOLOOLOOOOOOOOOOODOOD
gbooboboboboobobooboboobobooboboooboobobo
0000000O000000O000 (216)00000000OO0OODOODOOOO3.2000
gbooboobobooboobobooooboboobooobooboooboobo
gboooobooobooboobooboboooboobobooobooboboobobo
gobobooobobooooboogoboobooooboobobooobobobooboboooo
gobodgboooboboobooobboobooobbooboobbooboooboo

gboobooboooboboobooobobooboobouooobooboonoobooboooan
gboobobooobobooboboobobooboboobobooboobobono 20d
goooboooboobooboooobobooobobooobobooboobooobooon
googd

() 000000 0U0O0O0: 0000000000000 0U0DDOOUOOOUODOO0
000000o0O0O0000oQ00O0O (boOOooO0OoOD)DoO0DooOoODoDOooOoboOoOoOO
ubbooboobboooboobooobooboobbooboan

(2) DOO0OO0OO0OODOO0OO0:0D000O0OOODOODOOODOODODO0DOOOOOODODODOOO
00000000000000000 (DOD00ooODoOoO0)Doooooooooood
gboboobooboooboobooboobooboobbooboobbooobd
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gboobobobooboboobobooboobobooooboboobobobo
gboobgobgoboobobooobooboboobbboboobbbooobobo
googbobooboobooboooobooooboobooooboobobooobooon
gbooboboobooobboobouoobobooboooobobobooobobo
gboobobooobobooobobobooobobooboboobooboobooboboo
gbooboobobooboboboooboooboboboobobooboobooooo
goboobobooboboobobooooboboboboobobobooobobo
gboboboboboboboooobooooboooooooo
gboobooboboobobooboboobobobboboboobooooan
gboobobooobobooobobobooboboooboboooboobooboooboboo
OO0O00O00bOO00DO0o0OoOO00bOO00obOoO00ooDoooooooD ADDOO f
000000oo0o0oo00 (31)Doooooooooooo

tf (fl,fQ) — ‘Zfl - Zfz‘ +1 if f1 # fo, (3.1)

0 otherwise.

0 (3.1)0000oooo0ooooooooD ALODOOOD fpO000D0OODODOOOOO
goboobooboooboooboooobooobbooboooboo

otfc(zl,v,ZQ): U0 »0000000000000000 00000000000 v
ubobooboobooobobooboooboboooboooboboooboaonoo

2
24—
v

if v >0,

2
2oAt o
v

else if v < 0,
th (Zlv v, 22) =

0 else if v =0, 21 = 29,

{ T+1 otherwise.

Ubooo0r+10000000000000 »0000000000000000 29
ubboobuoobbo0bOoobboobobooboobobooboayd

on(Zl,’U,ZQ)I U0 »0000200000000000 000000000040
ubobooboobobooboooboobooobooobooon

min (VM, W) if @’ > 0,
vf (21,v,22) = ¢ max (—VM, —W) else if ' < 0, (3.3)

v otherwise.
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goog

AM ifo>0V (=0, 290> z),

a =AM elseifv <0V (v=0, 25 < 21), (3.4)
0 otherwise.
v2
v'i=a (20 —21) + 5 (3.5)

o tP(2,0,20): 00 0000 v00000000000 00000000000
gbboobuoobboobobooboobbooboaobobo

vf(zl ,’U,ZQ)*’U

Y ifo>0V(v=0, 20 > z1),

t™ (21,0, 22) = vf(zl’+ff)_” elseif v <0V (v=0, 22 < 21), (3.6)

0 otherwise.

o ti(z1,0,2): 00 0000000000000 00 00000000000
ubboobuodgboobbooboobbooboobbooboobobon

2

g fo=0V 5y =22 — 21|V
tfb (Zb v, ZQ) + tfc (Z/> U,v 22) + 1‘;}1\/1 A v2
1 (21,0, 20) = ((22 —21)v 20, 3w < |22 — 21|),
T+1 otherwise.
(3.7)
ooon
AM if 21 < 29,
a =14 —AM  elge if z1 > 29, (3.8)
0 otherwise,
v =t (21,0, 22), (3.9)
a’ 2
2=z + vt (21,0, 20) + Bl (tfb (21,v, 22)) - (3.10)

Uoo07r+10000000000000 »n0000000000000000 20
gboobobobobobo

0 (3.7 00000000000000000000 40000 000000000
0t (h,f)0000000000000

t (f1, f2) == (2,0, Z4,). (3.11)

0 (3.1)00000 (3.11)000000000000000000000 000000
0000000000000 4000 fO00D00000O0DO0O000O0O0DO0 ¢ (x,Zy)
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gobooooobooon

8 (x, Zp) =10 (f2, f) o=t (F2, 1) (3.12)

0000000000000000000000000000 #¢(x)0000000000
goo

a P 0 if HS = 0,
ty () =65 (i, Hi) == __ Fl-t (3.13)
R f) + S0 (i, fisr)  otherwise.

0000000 fO0K,O0D000D0D0O0O0O0DOOOD (23)000000000000
000000 f 000000000000

eVfefl(ff<f)DDOOOOOODO;

e 0000DODDODODOOO;
0000000000000000000000 f; (G=1,...,|f)00000000 0
00ooooooo

0000000000000000000000000000000000000000
00000000000000000000000000000000
(1) 000000000 00000000000000;

(2) 0000000000000 D0ODODOO000000O0;

000 200000000000000000000000000D00000O0O0O0O00O0
00000000000000000000000000000000000000000
00000000000000000000000000000000O000000000

gbooboboobobooobobobooobobooboboobooboobooooboboo
goboobooooobooobooobbooboobboobooboonb 310000oo

3.4 0OO0o0ooO0

0oooooboOoo0ooOooooooooJ; (j=1,...,N)0000000000MN,000
gooooboooobooboooooboon

Nj := 2N, (3.14)

00 ,j00;<N,000000((OO0OO000D00OD0)DO00O0DOO0OO00OO0O0O0O (00O
0000)oooooo
oo j00000000000000DO0ODODOO

e/ JU0OUDODODODODUODOT =100000
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ofj.:DDDDDDDDDDDDDjDDDDDD

. e i j <N,
fi=q" (3.15)

pd :
f PN, otherwise.

odj-:DDDDDDDDDDDDDjDDDD

<

. v if j <N,
d=3 ’ (3.16)
d;’_ N, otherwise.

otj~r:DDDDDDDDDDDDDjDDDDDDDDDDDD

<

e T if j < Ny,
t=q" | ' (3.17)
t?—Np +tf ( prNp, f]p_Np) +T" otherwise.

ot;CE[O,T—i-l]: ogb;j00000000DO0D0O0TOOOOOOODODOD y0O
gboboooboooboooboon

oci-E{O,...,NC}:DDjDDDDDDDDDDDDDDD ooooooooog g o
ugbobooboobobooboodo

O0O0ON,<yjOOOOOOO0OO0OO0OO0OOOOOOO0000O0O0O0O0O0
d=d_y. (3.18)

gboboboobobobobobobobobobob

e U: UDUODUODUODUODOOODUODUOODUODOUODDLOODUODOUDUODDOD
gbobooboobooboobobobobobooboboboboobo

A 000D0O0OCDOOOOO

ﬂ3“¢%>DDDDDDDDDDDDDDDDD

d,np%}DDDDDDDDDDDDDDD

et (k=1,...,N.): 00 k000000000000

o t°:=(t5,...,t%,): 0000000000000000000

o fO:=(ff,...,fy):000000000000D00OOO

o l°:=(If,...,1%):00000000000000000000000000

oooooootee, f, 0000 3/50000000000DOODOOOODOOODODOODO
uobooboooboboooboooboonoog

48



35 000000o00ood

RESPR
4 T
)
M1 ]
0"
N 2
———————————— R
PN 2 ’
,,,,,,,,,,, IV
NS 2
L T > A
0 100

031:2000000000000000000000000000

golb0oogboobobooobooobooobooobbbobooboboon
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oon

3.5 Ubooooooood
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goobobooooboobooboooooobobboooobooboboooooboooooooog
gboooboboobobooboobobooboboobobooboboobobg
gbobgobooobooooobobol1oboouooboobobobooboobobOoDno
goooboboogbo20b001w00boboobobboobobooobooooogon
gboooboobooobooboboooboobooboboooboobobooobonbog
goboobooobooobooobooboob 31000000
U3ili0ooboobobooboobonooobuooboboobooboboboon
gbobobobobooboboooooooboooobooooooooooon

e OIDDOOO0ODOODDOODLOUODDOO;
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e NUOODODOODOODOODDODDOODO;

oo ooooooooooooooooboooooa
gooogoo22300000odououobooooooouoouoooouoouoooa
gddbooodoooodoboooooooo 1ooooooooooooo
O0do0o0ddoooooobooooooooooooooooooooooon egnod
oo0bOo0obOOo0obOoooOoobDoOooDbOoooboooo P.OOD0OODODOODOOOOO
gooooood
Pe:=(t, c, t° f°, 1°. (3.19)

000000000 e00o0o0ooonono PP0ooo0oooo0onnn
PO = (T +1,...,T+1,0,...,0, 0,...,0, ff,...,f5, 0,...,0). (3.20)

0 (3.1990000000000000000000f (k=1,...,N,)0000000OO0
oooooooo0dooo0odo ekOOO0O0O0doOOO0O0O00ooo0o00H,O0O0000
gbobobobobooob

j

g:{UMk+w}+;

je{L“ng,ﬁ<TﬂﬁM%>T,%:k}. (3.21)

0000&(fpH)00000000000000000 #()000000000000
00000000000000000

t (fR HE) = T (Pe). (3.22)

3.6 UOOOOO

0000000000000000000000000000000000000000
000000000000 0000000 0000000 P.={(t, ¢, t f°, 16000
00 F (P)00000000000000O0000O0O000000O

(1) DOoOoO00O0O0U00DO0O0OOOOO0O0O0D0DO0OOOODODOOOODOOOODOD

000000000000 00O00OOO gt (P,)D0O0O0DOOODDOOOODOOOOO
oood

j*(ik)::{je{L.”,Ag}

jc
Q:>T}. (3.23)

JT(P.)00D00ODODODOODO j/eJgH(P.)000D000DOOO0ODOOOOOOO
004 000000000000000000000
k*::axgkega?%wﬁrnax(tg,tz%—az;(fﬁ)). (3.24)
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Jo60nonogn

DDDDt/ij(Pe)DDDDDD P.UOOOOD KOOD yjO0000D0OODOODO
gboboooboboboboboboboobooboob

= opy— A (RE) PO =0, 55
JWFe) =9 :
t3 (Pe) otherwise.

DDDDijj(Pe)DDDD rODO00O0 ;00000000000D00000000
00000 (bOo0oo0)00oooOo0UoooOOo0DooOOooDoOooOooooOoOO
oon

T (Pe) = {j/ el N} <T s >T d =k, ( N~ f;g) d, < 0}.
(3.26)

o000/ eJgt(P)000 K*00000D00O0ODODOOODOODODO OO0
gbooboooooboooooooooooog

max (tJf,, m ( Iy f;i,)) . (3.27)

00000000000 j/eJT(P.) 000000000000 DOOOOOODOOO
uboboobooooboobon

o =K
£ = max (85, 7% (. ).

(2 00000000 U00O0ODOOOU00O0DO0DODOOUO0OODODODOOOODODOODOOOO
aoo

0o0o0oo0o0oo0oooooooo g (P)OOO0ODODOODOODODOOOOO
oood

(3.28)

J_(Pe)z{jE{Np+1,...,]\fj}

e > T} . (3.29)

ooo0jeJg (P)O0OO0OO0D0OODOO0OODODOODDOODOODOOODOOOOO

oog
do=d, .,
oo j J (3.30)
t‘;/:t:]j/_Np'f’t (fj’—N 7f]/)

ooooobobooooooobobobboooooooboobbooooooooboog pe
{1,...,N,}000000000O0DOO0OOODOOODOOOOOOOODOOO

P =d

p P’
tPo — tjC (3.31)
p P’

d __ Jjc
e = i,
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000000000000000000 (216)0000000000000000000
0000000000000 0000000000000000 00000000
000P.00000000000D0D0D00O0O0D0DDOOONDDDOO0OONDDDOO00
00000000000000000000000yO00000JF(Pe)=0, T (P)=0
oooo

~(Pe) = F.(y). (3.32)

3.7 UuUuooood

D000 Pe=(t ¢ ¢, f, 1°00000000000000000004# >700
00 ,j000000000000000000000000000000000000

e 0 y0000000000O0:
(1) DOOoOO0O0O0O0O0O0OoOoOoOOO K OO0O0DO0ODOOODODOOO

Ko ={ke{l,... N} < M} (3.33)

(2) K°=000000000 P OOODOOOOOODOODOOO
O0O0O0O0ODO0ODO0O0ODODO keKkcOOOOOOOOOOOOOP,O0DODODODOO

Per o= (kg
gv"'y 2—17t/7 2-}-17'--7 (]:Vca f{la'”af]?—lvf;’fllgl-}—l?
G i e+ L0, IR, (3.34)
goon
—tk+¢f(&,ﬁ) (3.35)

000000o0oooog P.O00 |KP|OOODDOOODODOOOOOO

e U0 yj0000000D00O0:
k::c}prDDDDDDDDDDDDDD P,O000O0O0DO0O

. /4jc jc jc jc j j j j
P = (8 850 Lk
g7"'7t2717t 7ti+17'~'7 ?ch f{la'--vfl?fl?f;"flirb
G L =10, 1), (3.36)
ogoon
t%:t;+#(ﬁ;ﬁ). (3.37)
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000000000000000000 (3.34),(3.36)0000000000000000
00000000000000

000000000200 100000000000 10000000000000 20
0000000 10000000000000000000000

e J000DDOOD1,2000000000000000 1, 10;

e 01000000000000000000000 2,1, 10;

e 02000000000000000000000 4,7, 3;
00000000000000000 31000000000 320000000
00000000000000000

(1) 001000 1000000000000000000 33()0000000 10;
(2) 00 20001000000000000000000 33(0b)0000000 20;
(3) 00 10002000000000000000000 33(c)0000000 30;
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0330000000000 4000000

gbbooboobobuoobboobooboboobboobooanbobg
uobboog3obboa20bbo1bg0oaoooooooboon
goo

(4) 002000 2000000000000000000 33(d)0D0O000O0O0O40;

gbobobobob
gbooboboo1bgbobobobobobobon

e 1010000000 100000200000000000000000 3.4(a)0
oooooooos0of,

e 003000 (0 10000)000D0000DD0OOO 34b)000000OODODOG
O

e 102000200000000000000000ODO 34(c)000D0000O0OY
O

‘0000000000000 00000D0000000
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034 0000100000003000000

oobo0doe0bOO0O0OO0Ol100000O0OODOO 20000000000
gobooooobooboobobogoroogooboooboobooobooob
googooo

goobogooooooboobo 2 3, 4000000000000 000000DODODO
goboobooobooboooooon

0o000o0ooooo0U0ooooo00ooD ADODODOoOoooOoooooooooo
goboobobgoobobooooboboooboboobobooboobLoobobg
goooboooooooooooooooouo jOo00 kDbOOOOODOOOODOOOO
000 P,O000000O0DOCOOOOO0OODODDOOD ADODOOOODODO

(1) OooopP,O00000000000O0OO
gooooooooooon
U<F (P (3.38)

(2) 0000 P,O000D0O0O0OOO0DODOOOOOOODOOUOODOO
goboobogb 35000000
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035 000000000000000DO0O000O00O0O0DOO

00 k000 00000000*0000000ODOOOOOOOO
000 /00000000000

goddooooodoooooood j,?}(Pe/)DDDDDDDDDDDDDDDD
T} (Per) = T (Per). (3.39)

ooob P,O00000 j00D0D00D00OD00OOLOOLDODDODODODODODO
gboobooooooon

gboobooboooo 36000000
gboobobooboooobooooon j,??(?e/)DDDDDDDDDDDDDDDD

T2 (Pe) = {j’e {Np+1,...,Nj}‘j <j, & =k t5>T,
max (t;r,max (tJ;, Z—th (f,?,f;/))) +¢f (f;.,,f;) < max (tjf, 2+tf (f,?,fj))}
(3.40)

ooob P,O00000 j00D00D00D00D00O0OOLDODDODODODODO
gbobobobobobobobobo

gboobooboooo 37rooooon
gbobooooobobobooooobuoboobobo j,i”?(Pe/)DDDDDDD
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036 0000000b0b00o0boooboooobooboooobooboobooooboooonoo

*D000000 4 j000000000000000000O0OOODO jO
0000000000000000000000 y//000000000

00000
FEER x
|
o ) JER)
B J

N AW AW AV
J +Np 'l' JI. J].Vl J,+Np

. AN =AY A
! Mk Jo i

7 0

037 gbooooooooooooooooobooboboboboboboboboo
goo
*0000000 jO000000000000ODOO0O0OOOOODOD O
00o000o00o0b0o0o0o0oo00o@ooooooooon Jrooo
0000 /00000@G@)0000000000 Jy, 00000000
J+N,000000000000000000N":=N;(Ps)O
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ooobooboogn

j,fj? (P := {j/ e{1,....,Np} tJj‘i >T, tJj.‘i+Np >T,

Jie{1,... N (P. B < M, t, . #(%j0<ﬂi,
e e NE P (a1 < M Gt (£.8) <

max (t;r,t;{uer,k + ¢ (fj'q-va f;)) < max (t;-r,tjf. + ¢! ( f,. ,fj)) }
N (Per) NE(Per)
(3.41)
0000 (341)00000000000000000000000O000O0000
ooo
oZﬂ%ﬁ:{feﬂwuﬂﬂtﬁgTM#:k}DDDD?@DDDDDDDk
00000000000 0000000
o Np (Per) :=1|Jg (Pe)|: OO Jg (Pe) 00000
oJMRJ:<ﬁV”JMww>DDjﬂRﬂDDDDD
- 000000000000000;
—- 00000000000000000000000;
00000000000000000

e’ (i=1,....N}(Py)): 00000000000000000J,O000000
0000000 k0000 (000)0

1 if J? < N,
=1+ U=,
—1 otherwise
(3.42)
1 if J* <N,
IPo= 1y + N (S )

—1 otherwise

Oé%p:mm«ﬁjm+ﬁ<ﬁmﬁv>@:L”WN“RﬂyDDLUDDDDD
0 k00000000000 /000000000000

. 15 ifi =1,
Y (3.43)
tjf. otherwise,
i—1
- i ifi1=1,
fi = (3.44)

fhe  otherwise.
JPq

A T £ £ j . .
o%%.—nmx<@,ﬂwoh)+t(ﬁP(POJ})).DDL%HROD[H]DDD

o o
Ng Ng

kO00OD0O0O0000000 /00000000
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33000000 00oog

3.8

obooboooogd

b ebdboobboobboobbooboobboobuooboan

10
20

30

40

50

(0000) A={PP}, U:=000DD
(0000000)A=000007°000000

gboooooooboboooobouooobobobobooboooobooooogpPO
gooboooog

:__ i F ,- 3-45
P argngén (P) ( )
oooos3cooooon

(D00D0O0OO0)000DO0POOOOOOODOODOUODOOOOODOOOOOOODOOO
googooo

0 (3.23),(3.29)00000000000000000OO0O0O
JHP)=0,T (P)=0 (3.46)
ooood
U :=min (U,F~ (P.)) = min (U, F, (y)). (3.47)
O000y0OO0O0O0O0POOOOOOOOOODOODOODOODOODOODOODOOOOO
6000000
0 (346)00000000000000D4 000000

(0000)D00O0O0 POOOOOOOOUOOOOOOOODOOOODOOOO
OO00OOo00DOOoO0oDbOboOOgO0oecOonooOooD

F~(P)>U. (3.48)

OO000OO0O0DbOoOgosd0ooon

(0000)DO0O00POOO10DOOOOOOOOOUDOOOOOOOOO37000
000000000000000000000 A/0000

PeADDDDD00O0O0O0OODOOODODOO0OO0O000OOOOODOOO00 A
O000000000000000000000 00000000 k0000000
ooo:
F~(P) <U, Zj (P') =0, 35 (P') =0, JP3 (P)) =0 (3.49)
00000000000
A:=AU{P'} (3.50)
oooo
0o0o0e6000000
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031 00000000000000000000000000000
OO0 | Ny | Ne | Ne | 2| 000000 [ AN | M. | A T

dl 20 | 1
d2 10 | 3

15| 2 inter-floor 1| 12 | 12 | 256

6° (00000O00)00000O0O0DOO0O0OO0OO02°0000000O0O0O0O0OODOOOO
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00¢t000000000000000000w () 0000000000000

d d
w(t) = ’lU(t) = <w¥ (t)v"ww}l\fffl (t)7 Wo (t)7"-7wa (t)’
WiLz(ﬂ7~-,U€;$&(ﬂ,uﬁgg(t%~--7Uﬁagg(t%--~fwﬁamama_1U)>- (4.18)

000000000000000000000000000000000000000
e wi(f), wi(): 00DO00000000000000000000000000
0000000000000000000000000000

o wi (t), wid (t) DODOODD0O000DD000D (4.19), (4.200000000000
000000000000

wiy (8) = zr.z¢ (v (8) (1= (1= ¢7 (1) (1= wy (8) (1= wi" (k)
@fufaﬂ@»@f(yfyugﬁ@g) (4.19)

wiy (0) = 2025 O () (1= (1= g} ) (1-wf ) (1 - vl 0))
O—G—QﬂM@»O—(Lw?@Dﬁ@D) (4.20)

OD000cu(#), 240000000000 (4.33), 4349000000000

4.5 U0O0OO0O0O0OO0OO0OOOOO0OO0OOOOLObLObOOoOobooOobDobod

0000000000000 000D0O000DO0OO0O00OO0DOOOoooOooD (2.16)0
goboobooooooooo

gobooboooboboooboooboo

221000000000 00DO0O0O0OLO0OO0OD 4300 00D0OODOODOOD
gboobooooboobbobobooboboobooooboooboobobo
goboboboooboobooboobooobooboboooboooooobooboo1b00on
0000000000000 0O0000 0000000000000 0O0O0O0OOONR? ()
0000000000000 0O000oooOoooooTOoO0OooOoOO0 2(1),...,2(T)
goboobooooboobooooobooboobbooboobboobooobon

S (x (1)

N (4.21)
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040 0O0OIL:000000O00O00O0O0D00DOO0ODO0ODOODODbODODbOD

goboboob22200000000000000000000000000O0O00O0DO0
gbooboboobboobobooboboboboobobooboboobobo
0000000000 0000000000000 0000O0C(x)0DO0O0DODOOOODO
gobooaoboo

> C(x (1))
A—JN;—f. (4.22)
0D000o0o00O0:
C(z) <nP(x) (VzeX) (4.23)

000000000 (422)00 (42)000000OoOO0OoOOO

e ]ip(x ®) _ ztllv;)p(x (t) (4.24)

gboboooboobooboooboobooboobooboobobolioobooobooaoong
000000 (4249 000000000000000OO0OO
C(x)D0O0z000000000D000O0O0OOODOUODOOOODODOOUOOODOOO X0
0000 AODDOOODOOOOOODOOOOD (422)0000000000000O0O0OO
0000000000000 000000000% 00000000000000

(X, A, p..(+), C()). (4.25)

0000p,w(e)0000 2000 «000000000000O000O0DOO0OOD 2’00
gobooboodg
0 (421)00 (422)0000000000O00OO
e NUOUODOOOODLOOODDOOODOO;
e down-peak 000 0DOOODOOOODOOODOOOOOOODOO;,
e JOOODLODOODOOODOODOODLOODODOOODOOUODOOD 20000000
uboobooobodgn;

00000000000000000000000000000000000O0O00000
00000000000000000000000000000000000O0O00000
0000000000000000000000200000000

(1) 000000000000 (‘0000070

() 0000000000000000000000000000

up-peak 0000000000000 OOOOOOOOOOOOOOODODODDOODOOO
00000000000000Y% Oo00000000000000000000000
ooos®oon
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4.6 DO0O0O0OOoOoooOO0

e JODOUOUODw-peak DO ODOOODOOOODOOODOOODLODODOOOLODOOO
goboobogoboo RoundTripTime(DDDRTT)Q)DDDDDDDDDDD
gbobobobobobobobobobob

e JU0D0UO0OODOD (UDDOUULOLOOUDL,DDO0ULODOOLDDOOO)OOOO
gboboboboobobooboboboboboobobobobobobo

e NUUOUOOLOODDOODLDDOODLOODLOOLObOODLDDOODLUObLOObLOO
ubobooboobooobobooon

gboobbobobaboobooboobooboboobobooooboobobooon
o046000047000000000D00O0O“C0O0OO0O”000O0O00OODOOODO
gbooboboooboboooboobobooobobooobobooboboboobobo
gbooboobooooboboooooobooboboobooobobooobobo
gooobooboooobooobooboboobooboboooboooboobooboobooo
gbooboboboogoboobuooobobooboobobooboobobooboo
0000000000000 0ODO0O0000000000D o(0<a<l)DODODOO
gboobobooboboooboboboobooboboobobooboboooooboo
000000000 (422)00000 426)0000000

ity o C (2 (1))
N, '

(4.26)

00000000000 (426)000000000000000000000000O0OO
gobodoboooobooboooboobooo

4.6 U0O0O0OOOOOOO

4.6.1 OO0 20000000000O000000OO

gboobobooboboobobuoobobuooboboooobooboboon
gbobooboooboooboboobouoobobooboooobobooooboooooboo
gbooboboooboobobooboboobobboooobooboboooobo
gobooboboobooooboobooooboobobobooboboobobo
00000% 0000000000000000000000000000000000
goboooobooobooobooobboobboobobooobobooobbooboo
gbooboboooboboooboboboooboboobobooboobooboooobooboo
gobodboooobooboooobooboon

googbooboobooboobooooooboooooboboooboooboboo
gbooboboboboobobooboboobobooboboboboobobo
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040 0O0OIL:000000O00O00O0O0D00DOO0ODO0ODOODODbODODbOD

000000000000000000000000000000000000000000
000000100000000000000000000000000000000000
000000000000000000000000000000000000000000
00000000000000000000000000000000000000000
000000000000 100000000000000000000000000000
00000000000000000000000000000000000000 (4.15)
0000000100 N,OOOOO0OO000000000 () € {0,1} (i=1,...,N,) O
00000000000000000+00000000000000000000000
00000000

x (t) = (21 (t), 22 (t),...,zNn, (t)). (4.27)

obobobobobobobooboonNODb 2000000000000 0O00O00O0D0ODO
goooaoo

f(zyu,w) = f(z,u,w) = <f1 (z,u,w), fo (z,u,w),..., fn, (x,u,w)>. (4.28)

0000 f; (z,u,w) € {0,1} (i=1,...,N,) 0000 20000000 wOOOOOOO
00000000 «00000000:00000000000000000000000
000000000000 10000000000000 (428)00000000000
0000000000000000000 4.3(a),43(b)000000

4.6.2 0OU00O0OO0O0ODOOO0ODOO

0000000 42no0O0O0O0O0O0O0ODODOO0OOO0ODODOOOOOOOOOOOOOO
gboobooooboobooboboooooboooboobobooboboooboboo
gboboobobooboobobooboobboboobooboboboooboboo
gooo1oooooboobobooooboboooobobooboooooooon
gbooboooooboboboooobogobobob10boboooboobobobobooogoon
gobooboooooooboooon

gbooobooboboooboboooboooobobooboboooboboooon
gobooooboogd

o ci, (t)(k=1,...,Ng f=1,...,N;: 00t000000 k000000000 f
0ooooooooon
00000000000 000000:>Zf00000000000000000

ogooooog
ZN¢

s =] Q=) (4.29)

z=Zf
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4.6 00000 OOOO

lw(t)
x|
(a) 10000D0O00DOOOOOO
w (t)
u (t)
X (t+1)
X (f)

(py DOOODOOOOODOUOODOOOOO

0 43: 0000000200000

000000000 43()00100000000000000O0ODOO
000000000000 43(b)000000000O0O0O0O0O0ODODOO
gbooooooooNOO0bOoboobobooboboooobooo
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040 0O0OIL:000000O00O00O0O0D00DOO0ODO0ODOODODbODODbOD

& (t)(k=1,...,Ng f=1,...,N): 00 t000000 k000000000 f
0ooooooooo
000000 (4209)000000000000000000

Zf

Gy =] 1=z (t). (4.30)

2=7
il ) (k=1,...,Ngy f=1,...,Np): 00 t000000 k0000000 f—1
do0bOoobOodobooboOoooo f—-10000t0O00000OO0DOO0OOOOOOOd
gddooouooooooooo

Z N¢

A= I -0 (431)

z2=Z(f-1)+1
R (t) (k=1,...,Ne f=1,...,N)): 00 ¢+000000 kOODOOOO f+1
0o0bOO0o0bOoobobOoooo f+10000¢t0O00000OO0DOO0OOOOODOOd
ogooood (4.31)DDDDDDDDDDDDDDDDDD

Z(f+1)—1

)= JI Q=2 (4.32)

z2=7
czu(t):DD t000 k00000000000 000O0ODOOOOO

ﬂE{L”WM}G%@Mh@%:QDDDIDDDDDDDDDDDDDDDDD

oooooao
Ny

') =1-J[ (-, ;®). (4.33)
=1

czd(t):DD tdog k00b0ooboooobooooooooogonog
000000 433)00000000oooooooooo

Ny

et () =1-TT (1= ly e 0)) (4.34)
f=1

&) (k=1,...,Ng f=1,...,Np: 00 ¢t+1000 k000 0000000
00000000000000000

G () = zr,z5 (O} (1) + 2,211 (V] (8) + 2r,25-1 (B0} (D). (4.35)

<) (k=1,...,N,): 00 t000 k00000000 00000000000
00000000000000000

N

gt =]]Q-dg,0). (4.36)
f=1
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4.6 DO0O0O0OOoOoooOO0

o U (t)(k=1,...,N,): 00 ¢t+1000 k000000000000 00DOOOO
oboob0osk0b00bOoboDoboonboong

gddoooooooooouooon
() = T (1= af; ks (D} (1) (437)

e ¢(t) (k=1,...,N.): 00 t++1000 k0000000000000000000
00000 0000000000000

0 (437)000000000000O00O0OO0

Ny

adw) =TT (1= ey Weis (g} @) (4.38)
=1

¢ ¢9t) (k=1,...,N.): 00 ¢t+000000 k0000000000000 0000
00 40000000000000
00000000000000000

Ny

) = T] (1 — a0k s () (1 —af ; (t)ep (t)) . (4.39)
F=1

o ¢9(t) (k=1,...,N.): 00 ¢t000000 k0000000000000 0000
00 40000000000000
000000 (4.39)000000000000000000

N

i =] (1 —al; (B (t)) (1 —al s (1), (t)) . (4.40)
F=1

0000000000000000000000000000000000000000
0000000000000000000
e ' () (k=1,...,N)DOODO
00+¢+10000000 f0000000000000000000000000
000000000000

- 00¢+t000 fO00000000000O0O00000000000O00O00O00O00O0
ugoo
—ubobobobooboobod:
«+ 00 t000 fO0DOO0O0OOODODOOOOOODOO

+ 000000000000 t¢t0O00 fODDOOODOOOOODOOOODOO
goo
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+ 000000000000 t¢t000 fOOO0OO0OOOOODOOODOLOO
000000O0000DOO00 fOO0O0ODOOO0ODOODOOODODOO
gooooo

gbooboooooooooooooooooogog

g (t+1)=1- (1 — (w;c1 (t) + (1 — wy (t)) w' (f)))
Ne
(1 — g () J] (1= b} (B)zk,25 (1))

k=1

Ne¢ Ng
11 <1 —wfy )+ ) [ (L—wisp (t)))) . (4.41)

k=1 F=f4

e ¢!()(k=1,...,N.)OODOD:
0 (441)000000000000000000

1) =1- (1= (wf @)+ (1-wf®)w©®))
(1 G0l (1= 88 (20,27 (1))

k=1
N

f—1
H<1—w;;f +wpd (¢ H 1—wg o ( ))>). (4.42)

k=1

. ql(é,f(') (k=1,...,N.; f=1,...,N))OOODO:
gooboboboooboobooobooboo t+100b00Db0 kDOOD fOODODOO
gooooooooboooooooon

- 00 kD000 fOO0DOODODOODOOODODOOODOOO fOOODOODOO
gooooooo
- oooooooooooogn
« 00 fOO00000ODODOOOOOODOO
+*» 00 ffO0000000000DO0O0000OD0OOCO0O0ODOOOO00 kO
0000000000000 oO0o00bOOooOOoD fODODODOO
+*» 00 f/0000000000000000000000ODO00O0O0O0OOO0
00 r00D00D00D00DOO0ODOO0ODOOOO0OOO0OoOoooOn0 fFO0OO0OOOO
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4.6 DO0O0O0OOoOoooOO0

gbobooboobooooboobooo

g (t+1) = (1= 2r,2¢ ()05 (1)) (1 — (1 —qiy®)

Ny

TT (1= (B Oz () + s (0) g 0)

fr=1
Nt
TT (1= 48 sz ) (e 0 + iy () g <t>>>. (4.43)
fr=1

gboobobgooboboobobobooobooobobooboboobobonooan
gboboobobooobobooboogboooboooboboooboboboooooboboo
gbooboboooboobobooboboobbooboobobooboboooo
gobooboboobobooboobuoooobobooboboobobbooobobo
gooobooogoobooooobobooobobooooobooooboooobooon
gobooobodbboobobooboobuooboobot+10booboobooooo
tddoooooobobooboobogoooobooobooboboboobooboooooa
gobbooobboobboobs+100b0b00bboobobooobo0t+100
googboobooooboooboobooboooboobobooobooobooboobooo
gboboboboboobooooboobooooboD 440000000

0440000000000 0000DO00O0O0ODOOOODOODOOOODOLOOODO
gobooboooobooobooooboooboboooboonboo

oa};f() (k=1,...,N¢; f=1,....,N)) OO ODO:
00¢«t000b00O00bO0bO0o0ooobOOooDooOot+1000000 fODOODOO
Oo00ooooooooD koooooo0dooooooono
— 00 kD000 fOO0DOOODDOO
- oooooooooooogn

«+ 00 k00000DOCDOOOOO0OO0ODOOOOOOD
-0Doooboobooonobogoo
-0o0o0oboobooobooboboob 100000
-poo0booboobbooobbuooboooboon
-go0k0000000000O00bO0O0ObODO kODOOODOOO

good

ooooogoooboo fOO0DOOOODODOOODOOOD KODOOODOOODO
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040 000 II:

gbobooobooobobooboooobooboooboooboo

arvbhka—-3>

HEAT

044 000000000000000000000000O

00000000000000000000000000000000
000000000000000 af, (), al,() (k=1,....Ne; f =
1,...,N)0000000000000000000000000000

gooo

000000@QUob0od0o0o0o0ooooooo0oogoooooooO
OD0@LOO0O0O0O0O000000000000@ubO000ooooooo
0000000000000 00000 (0 44000 R OO@ODO
Oo0O000O0o0o00oooO0UoDoOoUoooooooooogGuUuooon
0000000000 00ODOOoOeUUOODO0OOO0OobDOooOoDond
00000000000 oo0o@Uuoooooooooooooood
gooooooooooooooog
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4.6 00000 OOOO

gbooboobooooo

ap ¢ (t+1)=ay ¢ (t) (1 — v} (t+ 1)z zp (t+ 1)

(1 - (1 — (1= 2z, (E+1)) (cgu (t+1)+ 202 (t+1)

(1—c?(ﬁ+n)+dg@+1)@:—ﬁ“@+1y—£d@+1»>)
(1 . ﬁ (1 — (4 1)af (t)> (1 — el (t+1)af (t))))). (4.44)
=1

OO0 fO00000000O0O0OC0O0ODO AODOOOOOOOODOD 44400000
gboobooboobobobob

agyf (t+1) = agyf (t) (1 — v (t+ Dz zp (t+1)

(1= (1= = sz (e 1) (e 0 1)+ sz (24 1)

(1—c$(ﬁ+n>+d%@+1)O;—i“@+1y—£d@+10))
N

(1= TT (=it Dy ) (1= ey (¢ + Dail (t))))). (4.45)

f=1
00k (k=1,...,N.)00000000000000000000000000000
e bl (HODDODO:

go:0boobooboboooboobobbooodt+10b00boobooobonbg
OfO000kODOOODOOOOOO

- 0000000000000 fO000 kOOO0OOO0ODOOODODOOODOOODO

OO0 k00D fO0DOOOOO
- gbobooboobboobooboo
- gbooboboobooboo

«+ 00 fO00000CO00O0ODOOO0OODOOOO0OOOO0OODOOOOODOOOd
oood
-00b00ooooooooooooog
-goboboooooooboooobooU kbODbbOOooobDbbooooo
-0 k0100000

- 00 fOO0O00D0OO0O0OOOOOOOODOOOOOOODO KDOOO
gooboboboboobobooob kbobuboboboo
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040 0O0OIL:000000O00O00O0O0D00DOO0ODO0ODOODODbODODbOD

«+ 00 fO0000OOCOO0OODOOO0OODOOO0OODOOODOCOOOODOOO
goo

- 00 fO000k0OO0DOOOOOOODOOOCODOOOOOO
- 00t000 fO000000DODODOOOO0OOOOOTO

gboobooooboooooooooooooogooog

b+ 1) = (1= 8 (20,25 () 0} 020,25 (1) (1= 24 ()

<ﬁ@%}—(1—£uw)ufwi@wmwxl—%z@»
@—@—#wyﬁmﬁ+u—ﬁa»w@%mw@@0.@%)

e b} (HODODO:
00t+100000000000000 f0000 AO0O0D0DOOOOOOO0O0
000000 (446)0000000000000000000

B (1) = (1= b} (D227 (1) vk (D (1) (1= b (1)

(qﬁ<t><1—-(1-—c2d<w) (1 ®at ®) (1 = 20,23 1)
u—u—ﬁww?mo+@—ﬁunﬁw%ﬂm@@0.@M)

e v (1)O0ODODO:
O0o0o0000000000000000¢t+1000 k000000000000
- 000000000000000000O00O00DO0O0000O00ODO0O0BO0O
ubbooobboooouoabooood
—gbbobobuodoboobbooboooboboon

—gbooboboobuooouoboboobuoobobooboobobod
ubbooobboooboaboonoodgd
—gbbobobooboobboobooboboooboobooan
*» 0O000000000ooaoog
*» 0O0000000000040004g
* 0000 100000000000004
* 0000 100000000000000

‘0000000000000 00D00000000000000000
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4.6 00000 OOOO

—gboooboobobobobooobobboboobooobobooboon
gobooboooobon

- 0000000000000 0000000000000
—ooooooooig

- gbooobobooboobobooboobooobobooboooboobon
oono

- gbooboboobooboboobooboobobooboobobon
oon

gboboboobobobobobooboboobo

N
o+ 1) =1 J] (1ot 0ci s (D4} D ()
f=1
Ne N¢
[T (= cis iy ) TT (1 - vk 0 (e} i 1)
f=1 f=1

(1= (e (O () + 20,7 (810 (1) + 221 ()0} (8) + 21,21 (D0 (1)

Ny
(1 — i (1) (1 = 1 (= bg ()zk,zr (t)vi (1)) (1 = b, (t) 21,25 (80} (t))>>
=1
Ny
(1= @uz () TT (1= (wiy () + wih )
=1
N¢ N
L= ()Y bp(znzp (1) | | 1= (1)) b (anzp (1) | . (4.48)
f=1 f=1

e v}()ODDDO:
000000000000000000¢+1000 k000000000000
- 00¢+100000000000
- 00000000000000000
- 00000000000000

* 00 000000000000004
* 00 000000000000

gboboobooboobbooboobobooon

W+ 1) = (1— ol (t+ 1)) (1 p (t)) (1 - (1 s (t)) (1—ul (t))) . (4.49)

‘0000000 000000 AOD0000000000 v} (t)=1, zx2s(¢)=10000
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040 0O0OIL:000000O00O00O0O0D00DOO0ODO0ODOODODbODODbOD

e vl ()ODOODO:
00¢+1000400000000000000 (449000000000000
oooood

V(1) = (1— o (t+ 1)) (1 s (t)) (1 - (1 p (t)) (1 ~ g (t))) . (4.50)

e d'()OODDO:
00 x0000000000000000000000000000000000
- 00000000000000
- 0000000000000000000000000
000000000000000000000000

di (t+1) = (1= o () (@ () + (1 = d () o} (). (4.51)

e di(HDDOODO:
00 x0000000000000000D00D0 451)0000000000000
ugboogno
ai (1) = (1= o (1) (a0 + (1-at () o ). (4.52)
e z..(:)(¢=24,...,ZN;) 00 DO0O:
goboobooboooboobooo

Zhe (1) = 25 (DU (8) + 21 (D) () + 2121 (H)V) (). (4.53)

0000000000 :ie{l,...,N,00000000000000000 f(,-,-) 0
00000000000000%0 (46)0000000¢0000000000000
fi: XxUxW—{0,1}0000000000000000000 ¢;:XxAxW — {0,1}
0000000000000

i (z,a,w) == f; (R*(z,a), R5C (R* (x,a)), w) (i=1,...,Ny). (4.54)

4.7 UOO0oOooOooOoOooOoOdg

4.7.1 OUO0O0O0OoObOOO0OoOdOobobOOOooobbObOoooon

gbogbgboobobooboboboobobobobobobooboboan
gboogobooooboooboboboobooboooboooboboobobooobooboo

000000000000 0000000000000000D000N00N00NOO0DONO0Noonoog
obooboooobooboooooooooooooboooooobooboboobooooooooooooon
ooooog
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4.7 0000000000

gbooobooboobobooboooboooboobobbooobobooobooobooboo
gbooobobdoob «.000000DLwODOOOO0OODLODOOODODO0O0Od a
000000000000000000000000000000000 034 (a,w) O
oobobgoobooobogoo4e20000000000000O000O00O00O0O0O0OLOODODODO
gobooooobooo

(4.55)
= | (w39; (z,a,w) + (1 — 2;) (1 — gi (z,a,w))) .

0000w, 200000000, 2/0/:0000000000000000D0000OO
gbobobobobobobobo

1 if2' =g(z,a,w),
537,:6’ (a,w) = (456)
0 otherwise.

gboobobooboobobooobodbobobooooobooboboooboboo

gboobobooobbobooboboobobooobobooobooboobooboboo

gobobobobobobobobuobobuobuo 4s5b0bbobO
U4s5000000000Db00bO0O0DODbOo0ObDOO

Poa (@) = D P(w|x)dy0 (a,w). (4.57)
wew

O000P(w|z)0DOU 200000000 wOOO0DOOOOOOOO

4.7.2 0O000OO0O0DOOODOOO

000000000000 4.¥)0D00D0DU00ooooooooooo30000:
(1) DOOo0OO0OO000OD00OOOODODOOOOOODO;

(2 D0O0O0O0O0OO0O0O0O0OOOODOOOOOODOO;

(3 DO0OOO0O0OO0O000OOOOOO0OO0DD0OO0ODOOOODOOOOOOOn;

000ooo0ooooo (1), (2000000000000 ooobooOO (3)oooooo
gooobooboooboobooobobooboboooboboooboboooobooo
goooOoOoOoOoOOO0OD 3)DoODOOO0O0ODOOODOOOODD 300ODOODODODDOO
goooobooooooo

.P}-l(f:].,...,Nf):DD fOo0boOoOoooOoooboooboOooooo
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<>@

yloooooooooo

P (W, [ X) 0 « (&, W)

\ 4

P (W, | X) 6, (8, Wy)

A 4

Z
=

P (W, | X) 6, x (8, Wy,)

\ 4

(b DODODDOODOO0ODOUOOO

045 0000000000000 0O0O00O00O0O0O0O0O0O0O0O0
0 45()0000000010000000000000O 45Mb)000O
gbobooooboboboobooboboooobbobobooo
O0ON, 00000000000 w, (n=1,...,Ny)OnOOOOODO
ugboogo
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47 0000000000

e P{(f=1,...,N;): 00 f0000000DD000000000O0
o P, (x.t) (k=1,...,No fi,fo=1,...,Ny): 00 t000 20000000 f,0
00000000 /40000000000

gbobobobobooooboooooon

.P}l(le,...,Nf):DDDDDDDDDDDDDDDDDD foo0ooboooooo
oo )\M}IDDDDDD P]‘JD obobDooboobobooboboboob 1bo0b0n

0000 (b00oo0U0o0UO0OU0OOOUO0OUOOD)0O0OUOOO

AMY

Py =1-—exp "/ . (4.58)

o P (f=1,....,Ny): 0 (458)000000000000000000
Pl =1—exp M, (4.59)

o P§ . (z,t) (fi,f» = 1,...,Ny) 0000000000000 40000000
1/(N.T} , (¢) 0000 0000000000000 400000000000
000000o0O0 ;000000 00000 0000000000000000

ugbobooboaoo
<1 - (eXp_)‘Mfoz)Tﬁvfz(x’t)+Tc)

N.T}

e (4.60)

Pjgl,fz (:L" t) =

0000000000000 t0O00 2000000 w()DODODOODOOOOOOOODO
googd

P(w(t)|z) ~

Ne—1 Ne

[T (wj P+ (1 —wi®) (- PR) I (wi@rf+ (1-wi@) (1-Pf))

f=1 f=2
N¢ Ny 1— N; 1 — ws n (t) N,
H H ( k 12<NC _ 1k,f J >p}31’f2 (;c,t)—i—H <l—w§7f17f2 (t)) (1 — P54, (x,t)))
f1=1 fa=1 k=1

(4.61)

DDDDwz’fl’h(t):IDDDDDDDPJ?hh(x,t):lDDDDDDDDDDDIDDDD
00000000000000000000000000000000000 2% 100
gobodgood

0 461)00000000O00O0O0ODOODOOOOOOOOOOOOOOOOOOOOO
gbooboobooboobbobooboboooboboboooboboboooobooboo
goboobooooboobooooon
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o TF , (x,t) (fi,fo=1,...,Np): 420000000000000000000000
00000000000000000000000

Th i fi < fo,

1% 4, (z,t) ~ | .
Tf1 otherwise.

(4.62)

oI%h@ﬁqhﬁ:L”wNm42DDDDDDDDDDDDDDDDDDDDDDD
000000000000 00000000000 RITOOOOOOO0O 20000
0ooooooo92000

. 27T it f1 < fo,
T, 4, () =~ h (4.63)
2TJ%11 otherwise.

000000000 (460)0000000000000O0O0DOODOOOOOOOODOOO

T +T°¢
(1f(exp_>\Mf1,f2> nt )

2NCT“1

? if f1 < fo,
C ~o C Pp—
Pf1,f2 (2,) ~ Pf1,f2 = (1_(exp)\]\/[f1’f2>T}il+Tc> (4.64)

otherwise.

d
2NCTf1

000000000 w(#)00000 P(w(t)0000000000000000000O0
oooooo

P(w(t)|z)~P(w(t)):=

Ne—1 N¢

[T (wp@rp+ (1 —wiw) (0 -pP) T (wf 0P+ (1-wi®) (1-P))

f=1 f=2
Neo Neo/1—TTRsy (1 wfy, g, () Ne
II II ( : lgmz_]fj’f >f?hﬁ4‘II<1—‘wiJhﬁ(ﬂ) @*—f?hﬁ))- (4.65)
f1=1 fa=1 k=1

O (4.55), (4.65)0 0000000000000 0000 «O0OOODODODODOOOOO
000002/ 00000000000000000000000000O0O

Pz’ (a) = z P(w)éx,x’ (CL, w)' (4'66)

wew

4.8 UOOO0OO0OOOOO

gbobooooboooobooboboobobooboboobboobobooobobooboo
0000000000000000000000 10000000000 %0000000
000000000000 20000000000000000COOOOOOOOO J(2)
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4.8 000000001

gbooboobooboooboboooboobobooboooobooboboobooboo
gobodb«0000D0000DO0

arg ;gﬁ z/zé;(p‘,,:,x/ (a)J (') (4.67)

0000000000000000000A, 000 «:00000000000O0000O0
O0000000000000000000000000000000000000 %0
gopboopood:

e NUIODDOODDOODLOOODDOODLOODDOODLOODDOODLOODDO;

e 0000000 DOODOONONONOOONONONONONONONONONONONONOONONOOONonon
oooof,

goboobooooooooooboo
gboboobogbbooboobboooboobobooon

C(z) c [0,0] (4.68)

00000000000000000000000%900000C0000000000
000000000000002(N;—1)0000000000000000000000
0000000000000000000000000000000000000 up-peak
00000000000000000000000000000000C=100000
000000000000000000000J()000 (470)0000000000
0J,()(n=0,1,...)000000000

J(x)= lim J, (x), VerelX (4.69)
000000000
JO (:1:) = 07
4,
Joir (@) = min 3 pay (a) (C (@) +adn (+)  (n=0,1,...). (4.70)
(ZG.AZ Q?/ES

oooos, 000 00000000000 00DOO00O0DO0O0OO0ODODOO

Sy = U U {9 (z,a,w)}. (4.71)

wWEW a€EA,

000000000000 00000 000000000000000000000000000000
ooboooooooobooooooboboooono
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49 0O0OO0O0OO0OOOOOOOODLDOOOOOOOObOOd

0 (4.66), (4.71)0 0000000000000 OOOOOOOOOOOOOOOOOO
gboobobooboboboboobouooboboobobooboboobobo
gboobooboobobooboboooooboobobooboboobooboooboobo
0000000 (466)0000000000000OOOOOOOUOOOOOODOOOODO
goooboobooooboooboobooboooobooboobooboobooboboon
gbogbobuooboboobobooooboobobobobooboboobobo
goboobooobbooobooobooobooboobboooooonoo

goboopoboobobooobobooboboobobooboboobobooobobooboo
0000000000000000000000000000000000000WO0000
googbooboooboooobooooobooobooboobooboooobobooboobooo
0000000000OO0o0O0O0O00000OooOOoOoDODOOOOAeo,HOODOOODOODO
ooupootobioouobiuobooobibuobibiibiiU wip, Wiy, ..., Wiy,
000000OWOoOO0000000000

—~ N
W= {ws,}. (4.72)
n=1

obodbONgUOOOOooboboobobobobobboboobbobobboboobo

Ng = ar min n
e gnG{l,...,Nw}{

Zn: P(w;,)>1-6 } (4.73)
n/=1

0 (473)0000000o000OO NW:NWDDDDW:WDDDDDDDDDDDD

googbooobobooobooboboooboooboooooboooboboooboo
0000000000000 000000O00O0ODO0ODOO0O0OOOOO0O0 (4.66), (4.71)
goobobooobooooboobooan

ﬁx,:{:’ (a) = Z P(w)(sxpc’ (CL, w)' (4'74)
weW
S=J U {g@aw)}. (4.75)
weW a€Az

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDj(-)
000000000 (469 00000000000000O0

J(z)= lim J,(z), VzeX. (4.76)

n—oo
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49 0000000 bO00bOO0o0obobOo0obOoobobOon

0000J,() (n=0,1,...)000 (470)000000 (4.74), (475000000000
00000000000

Jo () =0,
Tni1 () = min > Poar (a) (C (') +ad, (x’)) (n=0,1,...). (4.77)

gbooboboobobobobooboboobobuoobobobobobobooan

000 o
0(C+aJ

()~ 2C+ad)

1-(1-0)«
0000JO0000000000000000000000000000000ooooon

ooo

< J(z) < J(z) (Vz € X). (4.78)

J=1 (4.79)
0 (4.78)00
P (@) <pra (@) (Vo,2’ € X; Va € A), (4.80)
Jo(z) < Jo(z) (V&eX) (4.81)
gbouooooouoooouoood:
Jn (@) < Jp(z) (Vzed;n=0,1,...), (4.82)

00000 4600000000000000000000000000000000 10
00000000000000000000

0 460000000000000000600000000000000000000
0J()0000000000000000

T (z1) = (1—6) (c (2) +aj(x2)>, (4.83)
T (22) = (1 6) (c (2) +0J(x2)) (4.84)

gboboobobobobobobd xy, z., 000000000000 DOO0O0DOO0ODOO00bOO

T (21) = 1_11_’;)0[0(:@), (4.85)
T (22) = 1_11__99”0 (22). (4.86)

gbdboootdoboootdotuoooouobooouobood zpboooooon
0000000000000 20 000000000000 000O0O0O0O0 C(x), J(xo)

gdooooooooooo
J =0 (C (x0) + aJ (0)) (4.87)
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1-6
=9 )1
\ /

\ /
\ /
0 \ }9

)

046 0000000000000 0O00O0O0OO0OOO0OOOOOOOO0OO0O0O0 10

ro00O0O000000z;,2, 000 1-60000 200000000 =9

oooooboooooOoooooooooooooooeObDOoOD
UbzoO000000DOO0000O0O00DOO0bOO0O0O0Od

g

goobooooboob z, x. 0000000 0O0OOOODODOODOOODOO

T (21) = (1= 0) (C (w2) + aJ (22)) + 7,

J(x2) = (1 - 0) (C (z2) + a (x2)) + J.

gobobddz000000000000000

1-0 J
R e I A T

gbobobobobo 0000 0ob0ob0obobOobo

J(x1) = (1=0)C (x2) + (1 —0) a (x2) +J

:(1_9)0(352)—1—(1—9)&(11__(91)%?203+(1—9)a1_(1j_9)a
10 (1-06)o 7
gl (g )

1-6 J
B A e

0 (4.85), (4.91)0000000000 000000000

T(a1) = J (z1) = _1—({]—0)@'

doooooobobbobbtbotbdoooooouooboboobbobouooooo
7 0(C + o)
_ > .
1-1-0)a™ 1-(1-0)«
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(4.90)
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410 00000000

0 41:2000000000000000000000

0ooon 0
oooo (7) 2,000
000 (N) 2
000 (Ng) 3
00 (Np) 100

000000 (2) 2

0000000000 (1/A) | 10

000 (v) 0.9

o4e6000000000000000O00O0OODLDODODOD ODODODODOD
gobooooobooo

T(@)=J (@) 2 —1— ( 1‘]_ e 19_(?1+_ae?a’ Vo e X, (4.94)
0ooo -
6 (C +aJ) < J(z), VrelX. (4.95)

@) =i =9a
oo ouooboooobbbbooonoooog
0000000ODPRM (Dynamic Programming on Reduced Models) 000000000

4.10 OJOO0OO0OOO0

4.10.1 0OO0OO0OOO0OOO0

gooob4800000000DO0ODOOD490 00000 DPRMUODDO 20000
gooobboboo20b00ogbooobooboobooboobooboobobbooon
DDDDTF,T?(f:].,...7Nf)DDD pUbOO00O00O0OO0ODOO 41000000000
OO0O0O0OCPUDO Xeon 3.0GHz2O0DOOOOOOO 2GByteOOOOOOOOODOOOO
gooooo

200000bo0obo0obo0booooboobOo0oboobOoobobobobDon
Oob00oddnb down-peak OO 000000000000 two-wayO OO
gbooboboobboobobooobooboboboobobooboboobobo
0000 (ObO0)00O000O0O0O0O0U00UUDOOODOOOOO 42000000

TJ‘}, TJ‘?(le,...,Nf)DDDDDDDDDDDDDDDDDDDDDDDDDDDDD
gbobobobobooooboooooooooo

1 000gooogoogoogogloooobobobobobO
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O42: 0000000000O000OOOODOOOOOOOOOODOOO
gooog

oooog || Down-peak | Two-way
1123 ]1]2]3

1 00| O |0 25|25
2 5010 0 |25 0|0
3 5010 0 |25 0| O

043 00000000 7TH T¢ (f=1,2,3)00

Down-peak | Two-way
ooog (f) P - v | pd
f f f f
1 - - 2.26 | -
2 - 4.10 - 3.56
3 - 4.94 - 3.18

uobooboboooooboobbooooobooboooobobbooooooooboooao
231000000 ChDOoOgnoogo
ooooooooooooooowooob0donooooodn 10000V, DOOO00
goboobogn
gboboobooboobbooboobboobooboboooobd
gboogoobooboobooboobooboobobooboboobooboobg
gooooboobooboobooboobooboobboboboobOooba
good

gobodboooobooboonob 43000000

4.10.2 0O0OO0OOO0OO0OO0OO

ugoboboooooobooobooooobobobooooboobooooooboobooooooDon
gooooobooboooooobobobooobobobDoobobob woooo”
goobobooooboboooooboboooobo 1bobbboooobboooobog
goooboobooboobooooboboobbooboboobooboobobooon
gobobbooooboboooobobobooooboboboooobooboboooobobog
gbooboooooboobooboboooooboobobooobooboobooooboooboo
0000000000000000 X00000000000000000000000
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410 00000000

044:000000000000000000000000000000
%] | |x] |ooOoo (O]

Down-peak || 1,241 2,572 632.18
Two-way 17,570 | 126,984 719,737

045 00000000 DPRMOOODOODOOOODOODOOOODOOOODOD
gooond

000000 ||000 (0 | Do0o0o |oooo o)

Down-peak 0 64 864.73
0.1 3 245.7
0 2,048 601,753

Two-way
0.1 4 20,513.1
X, (n=1,2,...):
‘)?nJrl = U U U {f (iE,’LL, w)} (496)

2EX,, WEW ueld
000000000
X = lim X, (4.97)

n—oo

0000000000000A&, 0041010000000 10,000000000000000
000000000000000000000000000000000000000 (4.96)
00000000000000000000X,4:=4,000000000000000
000000000000X:=X,00000

000000000000000000000000000000000000000
0000000 440000000 44000downpeak 00000000000000
two-way 0 000000000000 000000000000000000000000
0ooooooo
2000000000000000000000000 01000 DPRMOOOOOO
00000000000000000000000000000000000000000
0000000000000 0000000000000000000000000000
00000000000 4500000000000000000000000=0000
000000000

0450000000000000000000000000000000000000
0000000000 0000000000000000000000000000000
00000000000000000000 twowayDOOOOO0OD0O0O0OO0O0O0OO0O
000 1/30000000000
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4.10.3 ODOOOOO0OOOOOOOOOOOOOnbObOn

oodoooo4.1020000000000000000O0O0D000O0O0ODO0OOOOO0O
000000oooooooooooooo4.1010000000 down-peak 0O OO OO
O0oO0oO0ooooOowo00b00d00ooo0b0000o0ooooooO (eb)ug
gooooooobooboboobobooboboobboboboobobooboboo
oot oo ooobuooobouooon
000000000000D0D0 100000000000000%0000000000
O0000000000oO00ooO0O00ooO0o0ooOO0O0oO0nD GenoOoUOOoOOO

oooooooooooad:
arg min pr,x/ (a)j(aj') (4.98)

acA
TreX

gooooooooooooo0oOoooooobooooOoooooo cbooooooo

cbobobooooooboobooobooobooobooobobooDbOoobooooDboboOobo
0000000000000 000000 47(2)0000000000two-wayO O OO
0000000000000000 47(b)0000O0OO

0 4.7(a), 47(b) 000000000000 OOOO CDOOOOOOOOOOOOOO
googbobooboobooboooobboooboobooobooboobobooobooon
gbobooboobobobooboobobooboooobobooboboooboboo
gboobooboooboboobobooboooboboboboobobooobooboo
gbooboboobooobobooboboobobobobooboboobobo
gobooboooobobobooboboobobbooooboobooboooboboo
gbobgobooboooooooboobobobobooooooboboboboobOonDo
WelchOODOOOOOOOOODOOOCDOODOOOODOOOODOOOODOOOOOOOO
goooooOooooooOooOobooobDoocboboooOoobooboDbooooboooboooo
gobooboobooboobooboobooboobooboooolobbOonobO
gooboobooobooboboobooobooboobobooobooobooboobooo
gbooboooooboboooloobooboobobooboboboooooboobooooon
gooooooooOooooooobooocecboooboooooobooOoooooooo
goooooboogn

gbooobooboboooboboobobooobobooboboobobooooon
gooobooogoobooboooobooogobooboooboobobooobooon
gboobobobobdooboboobooboobooboboobobbobaoobobo
ubooboobooobobooboboobobooobobooobooboobooboboo
0oobooooobobuoboooboobUubdidown-peak DO UODOOO two-way O OO
0000000000 20000000000000000000 4.8(a), 4.8(b) 0000
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s
S
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)b FFE

(a) Down-peak 0000000000000 OOODOOO

CD IC&kBaR
i‘ T T T 1
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REARICLD/BR
4o
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e o
Ho
= 2 T T T 1
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EREARICLBER
i‘ T T T 1
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FEIFF B Frf

(b) Two-way 00000000 ODOOOODOOOOO

U477 000000000000000000
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gboboboboboboobobobooogbobobobobg
googd
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0000000 (0000000 |0Do000oog (ooooooo
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goboobobooboboobobuooooboboobobobobobooobobo
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0000000000000 00000000000007P00000000000000
gbooboobooboooboobobooooboboobobooboobobooobooboo
00000000000000000 ™@0000000000000000000000
goboobobooobooogoboobooboooboooobboobobooobooon
gobbogobuoooboooobooobooooboooboooobooobbooboo
uoboobooobobooboooboboobooobobo
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gobooboobo42p000boooboobooboobobobboobooobo
gooobgo

() OoooO0oU00oO000oU0oOO0D0O0O0O00O00DO0OUO00O0DOOObODOOUOOO
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(3 000000000 LDO0OUOOOODOOO

(4 0000000 {-4M 0, AM}01000000000000000000000
ooooooo*o

(5) 000000 [-vMyvMooooooo

() 0000000 UODO0O0OUODOOD0DLDUODOOUOULDOOOOD 1W00%0000
goobooooooon

(7
(8
(

) 00oooooooooo
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9) 000000000OODO0OCOOOOO0OO00O0O0OODODOOOOOOO
)

ugbbogobodgbood

(10 bOooOoODOOOO0DO0OOOODODOOOOO
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(11) DO0000D0DUO0O0O0O0O000UOO0O0O0O0D0DUO0OODOOODOoDUOOOOooOOO
gobooboobooboboobooobobooboobobo

(12) 0000000000000 O0O0OO0OUOO0ODOOUOOOOOD
(13) 0000000000000000000000000010000'0
(14) O0D0O0O0OO0OO0OOOe6eOOOODOOOOOOO

A = 60.
D00D0000D000000000 (216)00000000
w =1, wt=1, w' =60, WM =0 (5.1)

gbobobobobobob

5.3 oo

uboboooooboobobobobobobobooboboboboboboboboboo
000000000000000 000 (214)000000000000O0O0OO

e N, 00DDODOOD

e 0:0000ODODODODODO

o AU (x,t) i=1,....Na; k=1,...,N,): 00 000 2000000 ¢00000
000000 ¥00000000000000004¢000

e DD eN (DD >0) (i=1,...,N,): 0000¢000000000ND 00000
000000000

°
S

W(i=1,..,N,): 0000i00000
o A (AW > AWy (i=1,...,N,): 000000000

W () (i=1,...,Na; k=1,...,N;): 00000 2000000 ¢00000O

)

00000 AOO0O0O0O0O0000000000040000[0,0®-1)00000
D0000000000004Y (¢400000000000000

e A
g

A;;,z; (:IJ, t) - Ar(lzl)
Al(\f[) — Agl) + €

A (x,t) = | DY
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C,i(w):{k’e{l,...,]\fc}

Kb = £ = b (53)

oC,r;q(w): U0 00000000 ¢0OO0ODOO0O0DODOO0O0O0DODOO0O0nDOD
ooobooooooobobo kO0oobbooobboooobooboobooobooooo
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cp, (@) = {k €{1,...,N.}

Kk ty,(x) <tg, (m)}. (5.4)
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o r e {rl,..,r\,#} =1,...,Ns i=1,...,N,): 0000000000 j00
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e mo,: UODIODOO0DO0OO0O0DOO0DOO0DO0ODOO0DLO0DLO0 eOOO0DOODOOO
gobooboobbooboobo

= i 5.5
Ma 1= _MAX  Ma, (5.5)

e N DDODDDDDDOOOOO

e N DODOOOOOODODODLOOODODOODOODOODLOOOPWKCOODODO
O00D00000®000000000100000100000000000000

e o: UOOOODODOOODOOO
o p.: UOONO
e p,: UOOODODO
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6. EBPOO0O00D0000D0000DO0OO00DOOOODOO0 %0
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ugboboooobooobbooooboooboooobooboooobooboboonbog 2
gboobooobooboobooboobooboboobbooboobooboooo
goboobogoo

EBPOOOOO0OS 00000000000 0NDOOOOOONOOOONONOOoOood
00o0000o0o0o0oO0oO0oUoO0obOOoU0OoLOOoUoooDoO (Hyooo (2)oooooo
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goboboboooooboboooooboobobooooboboboooobooboboooooboobog
gooooobboboboobobo0boooobUbb argemin0 00000000
ooooooooD argmatch OO0 000000000 DOD0OD0OOO0O0000OO00OOarg-min
OO0o00oDoO0O0000obDOo0O0Uargmatch0OO0O00O000D0ODOOOOOOOODOCOO
bbobobooboobbbargmin 00000000000 OOOOOOOOOOOOO
Do0odb0U0bD0argmatch OO0 O0O0O0O0OD0O0OOO0ODOODOOOOODOODOODOOODO
gboobobobooboooboobobobobooboobobbooboooboboo
gbobgbobooooooooobobobobooooooboobooboboobonDo
ooooooboOooooOooooOooooOobooOoOobboOo 231000000 cboo
googond
oooo0o0o ;0000000 N, O0O0O00000000000000000000

rj= <r§1), cee r§N3)>. (5.6)

DO00O000000 j00000+” =1,...,N,)00000000000000+400
0000000000000 0000000000000000000

{rr(ﬁ),...,rl(\j[),#}. (5.7)
é”DDDDDDDDDDDDDDDDDDD

e %, ). 000DD0DDDOOODDOD{00000000000000

e A U00I0ODODODOODODODODO r](.i)DDDDDDDDDDDDDDDD
gbobooboobboobooboboo.00bbo0obooboboooboon

00t0000 ¢00000000O00O0O0O0ODO0O0OO0Ek(k=1,...,N)OOODOO
000:;00000000000000000000LOOoULOO0j (=1,...,N,)O0OO
00000 (.8) 0000000000000 0ODODO EKkODODOODOODO0ODODODODOO

r = AD (@) vl =4, vie{l,... N} (5.8)
ogooboodoooooobbobooooooodooooooooooobooooooo
godooooooood

uboboobobooobooobboobooboboobobooobooonboo

Na

II(D“>+1)D (5.9)

i=1
gobobooooooboboboboo 1o NyOODODODbOobOooOooooooo
gboooboboooboobobobuoooooobooboobobooboobooboo
00000000000 (.8)0000000 <0000, D0>000000000O0
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(argemin 000 )000000000O000O0O0DOO0OOOOOOOOOOOOUOOOO
O00argmin0000argmatch 0000000000000 0OO000OO0O0OO0O 5.1,
52000000

00oo0ooo0o00oo000oooooo (rm,...,ry,)000000000000000000
000000 a:=(a1,...,an,) 0000000 me; 00000000D0O00ODOO

May = dy ) (max (Ny, No))? + % (max (Ny, Ny)) +d. (5.10)

a?j

nooody, @

a7j’ a’]’
odS}E{O,...jNa}:DDDDDDDD acU0000O0O000DO jO000000000
gbobooooaoo

@“DDDDDDDDDDDDDDDDD

dg}:‘{ie{lw.wﬁg}7y)ZCMV7y)::#}‘. (5.11)

odgz-e{O,...,Na}:DDDDDDDD acU000000O0O0O0DO jO000000000
ogbobooboogooo

a”]

J”:HMJLHWM}

Pl = ai} ‘. (5.12)
. d®: 00000,0000000000000000000000000

d¥ = 1. (5.13)

5=

EIDI]Ddg-S)EIDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
0000000000000 D0D0000000D00DO0000000oDtg

uboobooboodboibbdg e0b0o0obonobooboobg meuooboooan
gooog

Mg = Max Mg j- 5.14
N Je{lyer} “ ( )

t¢® .= N, -j00000000000000000000000
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O0k(k=1,...,N,)00000000000000000000000000000
0&000000000000000000000000 mD0000000000 k00
K if k7 =0,

k= (5.15)
k" otherwise

0000000000000 O00000000000000000000000

k" = ar ma Mg 5.16
g/lc“'e{o,..).(,Nc} k ( )

O00O0O000O00DOOO0b0O00DbDoOOobOboOoOoD20000 64, 6000000

01 := N, (max (N;, N,))?, (5.17)
05 := N, (max (N;, N,))? + N, max (N, N,) (5.18)

gobooobooooboobooobobooboobbooboobbooboobb et

(1) me< 60000000 O0OOOODOOO;
(2) mg< 0000000000 ODOOODOO;

00o0ooooooooooOooDOOo00 g 0000bODODOOO0O00OooooooooDoOO

mo = 6;. (5.19)

5.5 UHOOOOLOOUOobbooboboobooa

5400000000000000000000000000000000000O0000
07™000000000000000000000000000000000000000
00000000000 00000000000000000000000 (Genetics-Based
Machine Learning; GBML) ) O0000000000000000000000Michigan
00000 ™Oo0Pitt00000 ™02000000000000000000000
00000000 10000000000000000000000000DMichigan OO
00000100000 1000000000 (00000100000 10000000
0)0000000000000Pit0000000 1000000000000000
D000000 (00000100000 1000000000)00000000000
00000000000000000000000000000000000000000
(00000D00000000)000000000000000000000000000
O00000000000000 (00000000000) 0000000000000
00000000000 (0000000000000)000000000000000
0000000000000 000D000000000D00000D00000D00000D
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0000000000000 ™00000000000P#tt0000000000000
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OO000D000000O0DO0DODO

e JJIUIUIUUDDDODODODODODDODODOUOODDDDDDODOODOOODODDDD (OO
0000000000000 oOo0o0o0o0oo0oUoooUoooooOog);

e JIDUODOODODLDODDODLODLDODDOODLS20Db0DLOUDOODOOODOO
gbobooooboooooooooong

goooopPittb0b00Oo0ob0oobDbOooboobbboobooboobDobboobooD
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e 00000 DUDOUULDUDUODL ROUODDULOUDUDUUDOUODUDOOD
goaon
max ((w" +w') T — G(R), 0). (5.20)

D000wY,«'0000000000000000000000000 (5.1)000
0000000000G(R)OON,=NO0D0OOOO (2200000000000
0000 ROODDOOOOOO

e JO00UDOODODODODLDODLDODOUDOUODODODODODODLOLOODOLODODOOD
gooboooooo
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