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Ry — Ru1 <0 n=23 (2.5)
antzl t=1,...,T (2.6)
7;%731—771)(3,1«/—FLt_l—C’Zalt—m t=1,....,7 (2.7)
Rs—mXss+ I, — C < d, t=1,....,T (2.8)
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A-C<0 (2.17)
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022 000000000004

LDR! PSHI60)

t  d P, W, I, P, Wi I
0 81.00 263.00 81.00 263.00
1 430 | 465.57 78.15 298.57 452.42 70.82 285.42
2 447 | 441.39 75.27 292.96 452.42 70.82 290.83
3 440 | 415.40 72.51 268.36 382.42 67.45 233.25
4 316 | 380.91 70.08 333.27 382.42 67.45 299.67
5 397 | 377.10 68.29 313.37 382.42 67.45 285.08
6 375 | 368.26 67.08 306.63 382.42 67.45 292.50
7 292 | 359.43 66.52 374.06 382.42 67.45 382.92
8 458 | 382.24 66.77 298.30 382.42 67.45 307.34
9 400 | 376.39 67.37 274.69 382.42 67.45 289.75
10 350 | 364.06 68.50 288.75 382.42 67.45 322.17
11 284 | 362.89 70.42 367.64 312.42 64.07 350.59
12 400 | 400.81 73.31 368.45 382.42 67.45 333.00

d,:t0000000 (0DO0O)

P:t0000D0D0 (0ODO)

W,:t0o0o0ooo (0)

L:t0000000(0Oo0)
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t  d, P, W, I; P, Wi Iy
0 81.00 263.00 81.00 263.00
1 430 | 440.00 74.96 273.00 424.67 74.91 257.67
2 447 | 440.00 74.96 266.00 424.67 74.91 235.34
3440 | 440.00 74.96 266.00 424.67 74.91 220.00
4 316 | 365.00 64.37 315.00 373.00 65.80 277.00
5 397 | 365.00 64.37 283.00 373.00 65.80 253.00
6 375 | 365.00 64.37 273.00 373.00 65.80 251.00
7 292 | 365.00 64.37 346.00 373.00 65.80 332.00
8 458 | 365.00 64.37 253.00 373.00 65.80 247.00
9 400 | 365.00 64.37 218.00 373.00 65.80 220.00
10 350 | 365.00 64.37 233.00 373.00 65.80 243.00
11 284 | 365.00 64.37 314.00 373.00 65.80 332.00
12400 | 365.00 64.37 279.00 373.00 65.80 305.00

d,:t000O00D00 (0o0)

P :t000000 (00O0)

W,:t00o0o0oo Q)

L:t0000000(0O00)
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0000000000000 00000D0O (boooOoOoDUUoUoObDoO)ooooOo
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Oliff 0 Leong (1987)8 000D DODDOO00O00DOOOOO0OOOODOOOOO0O
0000000000000 (production switchingrule) 0000000000000
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3.2 UOUoubobuooooobobogoad
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gboboboboobogno Mellichamp O Love(1978)[60]DDDDDDDDDDDDD
gobogooboobooboo NOObooboobobbobobobboboo N
gogobobobboogoooobbboodoooobooboooooooboobooobo
0o0oMoo00000000000000000000000000000000
gooobooobooboobooob 200000 boobooN=3000O00DOO
ggooood

0000 30000000000000000 31)ooooooooo

R, ODOd—-L1+A>R0O00
Pt: Rg DD dt—It,1+C§R3DDD (31)
R, O00OOOODO

000 Ry, Ry, Ry (Ri >R, >R;)000000PRO¢t00000004,0¢t0000
00000 (t-1)00000000A4A0000000000CO00000000
0(A<C)000000020000000000 ADODOOOOOOO ROOOO
00000000000 CO000000000 R,OOODDODOOOD0O0OO000O0000
000000000000 00000000000000000000000000
000000000

0000000000000000000000000000000000M (M >
3)00000000000000000000000000000 20000000
00000000000000000

ggboooood
gbobo MMODOOOoDOOoDbOoDbOobOoo3bobuoboooobd Ry, Ry, R
0000@O0O000000000000 R,R,,RODDOODDOODDOOOODON)
ggooboobooogad

OooDoOoO0ooDooOooooOo A, cooooooo

201iff 0 Leong 0000000000000 O0O0DOOOO0DODOOODODOOODODOOODOOOOOO
go00o0oooOo00ooOo0U0boOooO0U0oDOooDO00ooooOOooDoOoOOoDoOoOooD A, CcDoOoO
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gbobobbogogoobbbbbodooooobbobouoooooobbob
gbobbobbuooooobbbbbuooooobbobobouoooobbbbood
gobbbbougoogbobbbbuooooobobobooooooobbobo
gbobbobodgogoobbobbuooogobbbodogo 20000000000
gobbbobooogooobbobobbuoooooobobbouoooooboon

gboboboooobboboooon
T

Minimize Z(clwt—i-czft—l—cgﬂt—l—ql)t) (3.2)
subject to -

Ri+2X1+ L1 —A<d +=z t=1,...,T (3.3)
Ri+2Xi,,+L 1 —A>d +a t=1,....,7 (3.4)
Ry —2X3,+1, 1 —C>d, — 2 t=1,....,7 (3.5)
Ry —2X5,+1,1—C<d —« t=1,....,7 (3.6)
zngm=1 t=1,....,T (3.7)
n=1 y

Ry =Y puYon =0 n=1,23 (3.8)
; m=1

S Vo =1 n=123 (3.9)
B R >0 n=1,2 (3.10)
Gn—fjwmymnzo n=1,2,3 (3.11)
Pt—ggj—zXntgz n=1,23t=1,....,T (3.12)
P,—R,—2X,; > —2 n=123t=1,...,7 (3.13)
W, — Gy 4+ 2 X,y < 2 n=123t=1,...,T (3.14)
Wy =G, — 22X > —2 n=123t=1,...,7 (3.15)
Wy — Wy — Hy+ L =0 t=1,....,T (3.16)
Li 1+ P, — 1, =d; t=1,....,T (3.17)
A-C<0 (3.18)
X, € {0,1} n=1,231t=1,...,T (3.19)
Yo € {0,1} m=1,...,M;n=1,2,3 (3.20)
Gy Rn > 0 n=1,23 (321)
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A, C>0 (3.22)
Py, Iy, Hy, L, W; > 0 t=1,...,7 (3.23)
gobobob:oguuotnbbooobbobbomoobboooooon
gooooboboboooobbbooobobobboooobbbuoooooo
gogooood
M. DO00000O0OO0O0DO0O0O0ODOODODODOOOO0OO (m=1,...,M)
T.:00000 (t=1,...,T)
do:t0Dooogn
P mO0O00000d0
w, :r mUO0O00O000O0O00O0O0O0O0O0OOO
c:gopooog
c: 0o0ooon
c3: 0O0O0oO0O
g OO0
z:gooooobooo
a: 00000000 ((OOO00O0D0DOOOODOOOODO)
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R,:n00000000DO0O0O
G,:nO00000000D0O0OO0OOOOOOOOO
L. tO00000gn
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A: 00000000
C. 00000000
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L,:t000b0oo0n
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0000 (3.2)0000000000000000000000000000/00
0000000000000000000 (33)0(3.7)0300000000000
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000000000000000001,0000000000000000000000
0000000000000000000000 1,047,6980000000000000

00000000000320000000000000000000000000
0000000000000000000000000000000000 (3.25) 0
0000000000000000000000 (325)0400000000000
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030 ODO0O0OO0OooOoboooooobooobocobooobon

031 g0boboobooboon

0000 p, 0000 wy,
"™lopo (©oo)|ooo1|o0002
1 1,796,000 44(4) 15(3)
2 1,679,000 44(4) 10(2)
3 1,571,000 44(4) 5(1)
4 1,405,000 33(3) 15(3)
5 1,288,000 33(3) 10(2)
6 1,180,000 33(3) 5(1)
00()000000000000

O000ooOoO0o00opDOo0o0oDobo0o0oDbo0oOoboDOoOOOn0 HITAC M680H O
0000000000 MPS/MIPOOOOODOOOOOOODODODODODOOOOOOOO
oooobooogonD s oogeoCcPU b oonoonoooonO
gboooboobgoob 1,161,481 0000000

33 < Wy, <44
5< Wy, <15

1,180,000 < P; < 1,796,000

35, 500W1 4 + 22, 500Ws,, — P, > 103,500

t=1,...,12 (3.25)

gbbodbooobuoobbuodooboobboubbuoobbooboobod
gooo 900,000 00O 990,000 00 10000 D00OO0O0O0OOO0ODLOOO0OOLODOOO0
0000 [800 000, 20000000 000000000000

g320boobobobobbobuoobooboboobuooboboobon
goobooooobo0ooDoooooDooOooooOooDboOoobDoOoooDooOoooD AC
000000 (00000000000 00D0 100 A,CcOo0)0D0DO0DOOOOOO
gbogobgbooboobobbooboobob ssbgleobobboboobo
gboobbobboogbuogboobodobodobooboobuodbbobobon
gbooboobobobobobboobooboobooboobooboob 11.2
ggbbz20000000
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032 dobobooooboboboooobobood

3400000

000 |0000 | 0000 o000
Y| «woo) | woo) | @oo)|ooo1]ooo 2
0 1,306,000 | 44 5
1 | 1,190,000 | 1,180,000 | 1,296,000 | 33 5
2 | 1,280,000 | 1,180,000 | 1,196,000 | 33 5
3 | 1,408,000 | 1,180,000 | 968,000 | 33 5
4 | 1,714,000 | 1,679,000 | 933,000 | 44 10
5 | 1,184,000 | 1,571,000 | 1,320,000 | 44 5
6 | 1,546,000 | 1,571,000 | 1,345,000 | 44 5
7 | 1,216,000 | 1,180,000 | 1,309,000 | 33 5
8 | 1,167,000 | 1,180,000 | 1,322,000 | 33 5
9 | 1,404,000 | 1,180,000 | 1,098,000 | 33 5
10 | 1,204,000 | 1,180,000 | 1,074,000 | 33 5
11 | 1,154,000 | 1,180,000 | 1,100,000 | 33 5
12 | 1,114,000 | 1,180,000 | 1,166,000 | 33 5

A = 940,000 (933,000 < A < 968, 000)
C = 968,000 (955,000 < C' < 968, 000)
00000 $1,047,698
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030 ODO0O0OO0OooOoboooooobooobocobooobon

033 dobobobobbobooboobooboob

000 00000000 |0000 |0000 | 0000
(0D0O0)| 0O (w000) | 00O 000 000

900,000 0 1,072,097 | 1,103,949 | 1,075,856.4
910,000 0 1,072,097 | 1,103,949 | 1,077,050.6
920,000 0 1,072,097 | 1,099,922 | 1,076,694.7
930,000 0 1,072,097 | 1,100,391 | 1,077,849.8
940,000 97 1,047,698 | 1,067,867 | 1,048,303.1
950,000 99 1,047,698 | 1,067,867 | 1,047,899.7
960,000 100 1,047,698 | 1,047,698 | 1,047,698.0
970,000 0 1,072,097 | 1,099,922 | 1,076,493.0
980,000 0 1,072,097 | 1,099,922 | 1,076,597.6
990,000 0 1,072,097 | 1,099,922 | 1,077,011.6

gbobboogobbbuooobo

3.4.2 JU0OO0OO0OOO0

02002400000000000000000000000000000000
0000000000 (000)00000 (0)]0000000[4400 750 [4200 72]0
[4000 70]0 [3800 68]0 [3600 65]0 [340063] 0 6 0000 0000000000000
000000000000000000000000000200000000000
000000000000000000056700000000000000000
000000 (0O0%g 1246000)0

000000000000000000000000000000004 [200, 6001 0
0000000000000 01000000000000000000000000
0000000000000 D0000 2975600000000000000

000000000000 2000003200000000000000000000
00000000000000000000000 27000360000 1000000
0000000000000 DODODDODDDD (200,600 000000000000

03400000000000000000000000D0000000O0O0O0O0
000000000000000000000000 320000000000000
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034 0000000000000

odd ogooo (|gooo joooo
YVwoo)| ooy | @ooy| @)
0 263.00 81.00
1 430 440.00 273.00 75.00
2 447 440.00 266.00 75.00
3| 440 | 44000 | 26600 | 75.00
4 316 380.00 330.00 68.00
5 397 380.00 313.00 68.00
6 | 375 | 380.00 | 31800 | 68.00
7 292 360.00 386.00 65.00
8 458 380.00 308.00 68.00
o | 400 | 380.00 | 28800 | 68.00
10 350 380.00 318.00 68.00
11 284 360.00 394.00 65.00
12| 400 | 36000 | 35400 | 65.00

A =320 (273 < A < 347)
C =320 (311 < C < 354)
00000 $297,560

3400000

O ACO000OD0ODO0O0O000ODLODODODOOO0OObOOobDODOoDOoD 3500
30buggobobuoooobobuooobobobuoobbuooobbbuooobon
oboboobooob4eb0bnovyoboonoOon

3.4.3 0OU

(1) 34100000 34200000000D00ODOOOOODOODODDODOOOOO
gubbugobbogbobboobobboobobboobobbooobboo

gbbobuoogobbbuoooobon

(2) 3410 0000000000000000O0OOO eOCPUOODODOOOOOO
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030 ODO0O0OO0OooOoboooooobooobocobooobon

035 00bobboboobooboon

000 |00000000 |0000 |0000 |0000

(00O0)| OO (000) | 000 | 000 | 000
270 15 297,560 | 302,205.9 | 299,040.9
280 71 297,560 | 302,205.9 | 298,215.3
290 68 297,560 | 302,205.9 | 298,212.7
300 68 297,560 | 302,205.9 | 298,186.6
310 99 297,560 | 299,097.0 | 297,575.4
320 98 297,560 | 302,205.9 | 297,621.8
330 97 297,560 | 302,205.9 | 297,637.2
340 96 297,560 | 302,205.9 | 297,714.8
350 96 297,560 | 302,205.9 | 297,714.8
360 2 297,560 | 306,881,3 | 299,265.5

gbobboogobbbuooobo

gboboogboboobobgoboobobobooboboboobobo
108%0 0000000000000 00DOOO000D0D0D0DO0OOODOODOOO
gbbboodgbboodboboobobboobbuoobbooobboodabb
gobboooobbooobbuooobbobbbooobboooobobo
gbobobogoboobobbobobs410bobobobooobobobo
945480000000 DOOODOODODbDOUOObObLbOoO0bLOoOoDLDbOoODDbO
000000 1,047,680 000000000000 53%000000000
gbbobbuogobbooobbuoooboobbuoobbooobooboo
gboggbobogbbooobboobbuoobboobbooobboo
godggs32ngoobobbbobobobobobbbbbbooduoooodgooon
gbbogoboodbbuoobbuooooobbuoobbooobboobb
gbobogdgbbubbooboobbuoobboodobbuoobobooobb
gbbogoboodbbuoobbuooobooobobbooobboobb
ggon

(3) 0 3300000 35000000000000000000O0O0ODOOOOOO
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3400000

gbogdbbogbboobbooobobbuoobboooboboodgbobo
gbobboobobbougoooobbobb 33bbuuggogn 900,000000
gbbogdloobbbugubbuooobbbooobbooobbooan
gb1gogbbuoggbbodgbbgooeoooobbodbboooboogn
gbboodbbugoboboobbboobbuooobooobbuoooboo
gbooboboodgbbuogobboooboboboodgbboobboogbobdad
3.100 320 0b0gobbooobboobboon 34100obobogoon
OO00oOoooogogo4o0000900000000342000000000000
glogs3sobbbboboobbbbuodddoooooooooobobbobooon
gboboodbbogbboobbuoobbooobobbuogboooooon
gbbogobobogooboogoeesoooobggbboobbuogobn o000
gboboodobbuogoboobbobbuogoboogbboobboogbbd
003400 0b0booobgoesbbgbooboobobooboboobon
gbooggboggbooobbogbboobboobbuoobbuoobbdad
0000000000000 00O0 (boo0dooooOoo)ooDoooooo
gbooodgbobogbbuoobboogbboobobooooooobooogbobda
gbbooooooobbbool1bbboooobooboboooobobogo
gbooboodboobboogbbooobboobobooobboooboa
O00000000000000000000 33000000 54%000 3.50
03.1%00000000000000000000000000O0DOOO0O0
gbooboooobbobooooboboooooboo

(4) 03500000000D00C0CO000O00ODODOOOOUOUDODODOODOOOOO
gbobuoggbbuoodgbuooobboobb 200bboodbbobloodn
2000000bbooobbbooobbboooobbooobbuooobon
gbobogobogobogoboooboogboobuoooboooobooon
OO00000O000O000O0bDoO0oO0booOoDOoobOg Ay cobooboooo
gbobogbbooodbbbooobobboobboooboobbuoooboa
gboodbogbboobobooobuogbobboobboobuoobogob
gbooogdbbogbboobobooobobbuogobboooboodgbog
gboboboooobbbuoooobbboooobboboooobon

(5) 000000000000 DO0OD0O0O0O0000UOOO0OOO0DD0OODOODOOOO
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030 ODO0O0OO0OooOoboooooobooobocobooobon

100 -

80

60 A

40 A

20 A

OOooooooooo

oooooo C
ooooo At

900 910 920 930 940 950 960 970 980 990
000 (0D000)

U 31 ggbbobugoobbbuoogobbbooooboboboooon

gogbobobod 1nn2g00b 2000bbbodggobobobodgg 4e6bogg
rOoOogbogoobobooooboboooobboooobbooooon
gobbobooooboboboogobbboooboooobooooboo
gogboboboogobboboooon

3.5 00O

ggobobbbboooodoobbbbbbooooobbbbbboooooadd
ggobbbbouooooobbbbbduoooobbbboboooooobbooo
godgdgbbbbobobbbbb 1o bboooooooobboboobbo
ggobbbbouooooobbbbbuoooooobbboboooooobobooo
gbogbuoobobuodobbodgbobobboooboobboobbooboon
gbbodgbbuoobbdobodgbobbuoboobboobobbooboooboo
ggobbbbuoooooobbbbbuoooobbobbbouooooooboboon
gogobbbbouoooobbbbuoooooobboboooooobboobo
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OOooooooooo

gooooo
ooooo

100 1

80

60 A

40 A

20 1

0_

A

3.500

270

280

290

300

310

320

000 (000)

330 340 350 360

g 32 ggbbobuooobbooogbbbuoooobon

gbbboooobbbuoooobbbuoooobboooon
Ooboboboobobooogobobo NO3OOUOOoooobobobooooooo
obogoobooboboobo N>300000000000ODOOODOODODbOoDODbO0
ON>30000000000000000000b000b000b0obbOobon
gbobbobbbougoogbobbbboduoooobbobbouoooooboboon
gbogbobuogbbodgbobobuooboboobooboboobbuoobood
gobbobobbobbbbouooooooobbboboouoooooobboboobobo
gbbbuoooobbbuooobbboooobbbuoooobbodao
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030 ODO0O0OO0OooOoboooooobooobocobooobon
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040

gootdoodoodoodboogdon

4.1 OO

0001000000000000000000000000000000000
00000000000000000000000000000000000000
000000000000000000000000000000000000 305
00000000000000000000000000000000000000
00000000000000000000000000000000000000
0D0000000000000000000000000000000000000
00000000000000000000000000000000000000
D0000000000000000000000000000000000000
00000000000000000000000000000000000000
0D00000000000000000000000000000000000000
00000000000000000000000000000000000000
00000000000000000000000000000000000000
00000000000000000000000000000000000000
0oo
00000000000000000000000000000000000000
00000000000000000000000000000000000 Graves
(1982)3 0O0ODOOO0O0O000000000000O0O0O0000000000000
00000000000000000000000000000000000000
000000000000000000000000000000000000000
00000000000000000000000000000000000000
00000000000000000000000000000000000000
0000000000000000000000
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040 ODOOOOOODOOOOOOOOOOOO

4.2 UJO0U0OO0O0OO0OOO0OO0O0OOO

goooboo NOOObOooborTrTobobobbo1oborToboobuootgoob
O:(:=1,...,N)0OOOODODOOOOOOOOOOOODOOOOOOOOOOOO
0000000000000 000000000ooOoOoOoOOoOOoOoOoOooOoO (P)O
gbobooood

(P)

Minimize ET: <§: hit Ly + g: 8t Xt + ct0t> (4.1)
subject to o -
Ly + Py — Iy = dy i=1,...,N;t=1,....T (4.2)
i\f:TiPit—OtS(rm)t t=1,....,T (43)
6:§ (om), t=1,....,T (44)
Py —muXi <0 i=1,...,N;t=1,....,T (4.5)
P, Lit, Oy > 0 i=1,...,N;t=1,....,T (4.6)
X € {0,1} i=1,... Nit=1,....,T (4.7)

00000+000000+00000000000000000000000000
O0o0DO000000o0ooo
0000000

hy:t000D0i0000000O

sy t000004:00000

¢ :t000000000

dy :t00000i0000

r,: 0000000040000000
. t0000000000000
(om),: t00000000D0O0DO0O0O
my:t000004i000000 (my =7, dir)

ggbood
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4300

P,:t00000:0000 (000O000)
I,:+00000i0000
O,:t0000000

Xy 0-1000000¢t0O000O .00000000010000000bD0O0

0000 (41)0000000000000000000000000000000
00000 (42)000000000000000000000 (4.3)0 (44)000
000000000000000000000000000000000000000
0 (450000 P,0000D0 X,00000000000 (46)0 (4700000
000000000 0-1000000000000000000000000000
00000040

4.3 OO

4.3.1 0O00O0O0O0O0OO0OOOOOO0O0O0

000000000 (P)0000D0D0D0D0D000N0O0O0O0ND0ND0N0N0N0NOoooognd
00o0000o0oo0oo000oooo0ooooO0UUoooo0O0 (ph)oooooooo
0000000000000 000(P)D00000C0OOOOObOOOoOOOODODOO
0000000ooo0oo0o0UoooO (p)D000OCO0O00D0DODOOOO0OODOOO
0000 (P)000000CO0000OD0OOO00O0ODOO (P)ODOOOOOOOODOO
gobbobboooooobbbbouooooobobobooooooobboobo
OOobo0oobooooobooooobooobbooobooooooogDO Graves O
Do0M00000000000000000O00l 000000000 onooogon
gooo

OO0 (P)00D00OCO0000D0OOO0000ODODOOOO00ODOOOOOOOoOoOO
000000000 00D 200000000000000000 (EP)O0ODOO
gog

(EP)

T /N N
Minimize Z (Z hieli + Z s Xt + ct0t> (4.1)

t=1 \i=1 i=1

‘01 000000000000000000000000D000000000000000000
uboboolgoobobooobobooooobobo 200000b000000booooonon
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040 ODOOOOOODOOOOOOOOOOOO

subject to
Ly + Py — Ly = dy i=1,...,N;t=1,....T (4.2)
I+ Py — Iy =dy i=1,...,N;t=1,...,T (4.2)
g:mPit—OtS(rm)t t=1,....,7 (4.3)
lO_tlg(om)t t=1,....,T (4.4)
Py —myXy <0 i=1,...,N;t=1,....,T (45)
Py, 1;;,0, >0 i=1,...,N;t=1,....,T (4.6)
Py, T >0 i=1,...,Nit=1,...,T (46
X, € {0,1} i=1,... Nit=1,...,T (47
Ty — I =0 i=1,...,Nit=1,...,T (4.8)

00000000000000000000000000000000000000
000000000000000000000000000000000000000
0D00000000000000000000000000000000000000
0D00000000000000000000000000000000 (4.2)0(4.3)0
(44)0(4.6)000000000000000000000000 (4.2)0(4.5)0(4.6)0
(47)0000000000 (41)00000000000000000000000
000000000 (48)000000000000000000000000000
0 (EP)0 (P)000D0D0000000000O000 (41)000000000000
00000000000 ,00000000000000000000000000
0D0007,00000000000000000000

00000 (EP)00 48)000000000A={)\} 00000000000
00000000000000000 (RP,)000000000 (48)000000
D00ADDDOOOO0000

(RPy)
T N N L T N B
Minimize Z <Z hit]’it + Z SitXit + Ct0t> + Z Z )\it(Iit - Izt) (49)
t=1 \i=1 i=1 t=11i=1
subject to

(4.2), (4.2)), (4.3), (4.4), (4.5), (4.6), (4.6'), (4.7

0ooooooooooooooooboDboOo (RPy) DOOOO0OO0O0O00OOODODOO
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4300
00 (LP) 0000000000000 00O0000O (LS)D0D0D0oooooooo

(LP)

T N

Minimize Z {Z(hzt - )\z’t)[it + CtOt} (410)
t= =1

subject to

(4.2), (4.3), (4.4), (4.6)

(LS)
T /N N
Minimize Z (Z NieLip + Z sitXit> (4.11)
i=1

t=1 \i=1
subject to

(4.2), (4.5, (4.6), (4.7")

00 (LP) 000000000000 000000O0(LS)00ooooooooo
Wagner 0 Whitin (1958)) 000 0000000000000 0D0O00O0OODOO
OooooDooOoOOO0000C0O (LP)OOOOOO0ODOOO0DO0OOO0OOUOOUOOO
000000000000 (P)000000000000000C0DO (LP)ODOOOOd
000000000 ((P) 0000000000000 00D0D0O0D0O0D0OOOOOOOO
O0000000000o0oooooo (P)0DoDooC0cO0OO0O00OooooDoo

00000000000o0oo0o (P)0O0 43)00000O0ooDOoooooO
gobobobboogoogoboobobbobobedbbbbboooooonobo
gobobobobooooooobobbboodoooobobbbooooooooboooon
gobobobooooooobbobbbooooooobobbooooooboboobog
gobobobbooooooobobobbodoooooboobobbbooooooooboon
obobooboobooboobobboboobod

4.3.2 O0UOOUOOOOOOOOO
00 (EP)000000D0D0O (D)00000O00O0DO
(D)
Maximize v(RPy) (4.12)
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O0000o()000 ((0000000000000000 (D)000000000
O((P)000000000000000000B0000000000000000
Oooo0o0o0ooooo

00 (D)00000D0D00000D00DO00O0O0O0oooooooonkibIg

0000 10 00000000ooooA’0000dk=00000
000020 0000O0X0ooo0o000 (LP)O(LS)oDoOO

000030 00O000000oooO0o0o0UooooooUOo (b)pooooooo
gobogguogobobooobbooobboobbobbooobboobn
gogbboboooobboboooobobbuoooo4nob0od

O00040 000000000000 XMNT000000k=k+10000000
20000

000000003000000000000000000000000000v(D)
0D+(P)00000O0O00O00OOOO0 (LP)OOO (P)000O0O00O0O0O0O0000DO
000000 (P)O00000000000O000000000 »P)00000000
0000000000000000000000000 (00000000000)0
0000000000000000000 (LP)00000000000000000
000000000000000000000000000000000000000
000000000000000000000000000

0000000400000000000000000000000000000
0000000 OoOD000000000000ADOOD »(RPy) 00000

v = {7} O
Vit = Lie — Lt (4.13)

000000000000 A0D0D000000000XMNO0000O000000~%0
O0000 A+1000MT00000000000000000000000000

AL = AF bk (4.14)

0000000000 000000000000D000Graves® 000DOOO
0000000000000000000000000 (DO000k=1,...,1000
o*=10k=11,...,2000cF=0500)0000000000000000000
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44000000000000000O000

00000000000000000000000000000000000000
00000000000000000000000000000000000000
0000000 HeldO (1974)4 000000000 (415 00000000000
00000000000

ak:ﬁkﬁ_U(RS)\k) (4.15)
7]

00000 |-|00000000000000040 »(RP,)000004*00000
gobbobbboooooooooo

DD(RPA)DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
gubobbodogggbobooogubobboooubnbbbooouobooboon
0000000000000000000 (LP)O (LS)0000000000 (LP)O
ERERE U(P)DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD(RP)\)
OO00b0bOobooobobbooooobobOoooobobooooboboooed
Ooo0oO0oO0oOoOoDoOoOOoO0O(LS)0D00o0ooOoDoDoOOOO0OC0OO0OOOO0O0OUOOOoOOoo
000 (P)ODOOO0ODODOOOO0OO0OCCOODOODOOCOCOOODOOO (LSOoDooo-
(P)OOODODODODOOOO0O0O0O0O0OODODODOOOOO0O0N0N0N0OO0OoOOOog
0 (LS)0000000 (P)DO0D0O000 »(P)000000000000 (LP)OO
goooobobobobobobobobbbbboododoooooobobobbobbo4s50000D
O0000000000oooooopooooOoCOoOooOOoUoUoOg(lp)oboooOd
Oo0o0boodobboooobbbooooobon

00000p0000000000000n=T(00000)0002,008%=20
00n00pF=100000000000F000000 (1/2)000000000
000030000000000000000000 3000040 (1/2)0000
goodoooobeotubbbbbbbbooodoogad

4.4 0OJUO00OOOOOOOODOOOOOOO

000000000000 00000o0 (LS D0DooooUo (p)ooooooo
0000000000000 0000000oOoOO((LS)OD0DoDoDoooooooo
000 (000000000000 000000O)0000O00D0D0D0O0oOoOoODOO0
00000000000000000000000o0oDoooo(LS)boooooo
0000000000000 0000 (LP)D0D0O00O0O0D0D0OO0OODOOoOoOOO
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0000000000000000000O0000ODO0O000oOoOO(LS)ooooo
gogobbbbuoooogobbbbbuooooobboboooooobbobo
gbbodbboobooobuooboobobbuoobobboboobbooboon
ggooood

gogob1b t=10000000 20000

ggoob 20 tggogobbbobbbooooogobb 3suguoooooboon

gogbooosoogn

gogobo 3 tgoobooooboo+«oboboooobbbooog oo

t000000000D000D00D 000000 ¢ODOOoDoOOooOOooOooOO

go0oooO00poOoU0OooO00ooO0oooUoDooooooooOooooo
(t<t<¢)DOODODODODOOOODODO:000000¢Y000 ("—-1)DODODOOO
gboo:gobgobobbobooboobooboobooboobon
gbobobbdo200b0gdboooooooooooobooboboboon

tddoooooo+sbbbbbbbbbbbbbbbbbbbbbbbbon

gboobgobobbob 400b0bb0obboobooboobetbOn

gbog 40 (gboboobooubtbobooobobobooooo sgboot

gbobogoboodbbuoobbuooobooobbuoobbuooboobn
gbobogoboodbbuogbbobboobbuoobbooobboobn
gogobbuogogbbboodgb 2000bod:ugobooooooboo
gb:tgboobogobboogobooobboobbooobbooobboo
gogooboogdad

000050 tO0000O00O0O00O 00000000 0000000000 0

50

O000000oUooooooood0000oooooooOoOoOgotogoog
ggbbbugobobboooobobobuooooboboda .uooobon

() t000000000000000000000
(2) '0000000000000000000
(3) '0D00D0O0

g3tgbobgbooobobobobobobooboboboobobobg
gboboobobobob 20000b0b00b000boboobobobg



4500000

gbboougoedbnn

oogoel t=t+1000¢t<T0O0OO0OO0OO200000000000000O
gbooooooboboogooon

Ooob 4000000000000 O0ODOODLOOODOObD 3ODO0ObOSO0
obogoboobbooboobobobobooboobbooboobooobobod
0000000000000 000000000000D (Doboooboo)oooo
obgobuooboobuooboobbobbooboobooboob 3bbon
i00000000+00000000(0000D)0¢Y0D000000O0O0O0O000
O000+{/00000000¢Y000000O0(ODO00O0ODO0O0OODO)DDO0OOODOO
Doobobo¢«ooboobobbootoobobgboobobobg«bon
obobooboobooboobobobobbobooboobd

4.5 OO0

4.5.1 0O0OO0O0OO

O0000000000D0000000000D00DOCGraves®! 000000000
gbbboogbobbboodobbboooobbbuooobbn

e OO0 TOHG6UI9U 120 3000
e IUDUOO NOBOI0D200 3000

e 00D 5,00 (DODODODO [100, 300 DOOODOOODO)00O0 (DOOOO
(1000, 1500 0O O0O0O0O0O0O0O)020000000000000000OOOO
gooo

e J00ODDODDOODO (rm),00DO0D0DOO (em), 0000000000 WO
gboboobboodbbuoobbbooobboobboobuoobboodbbda
(rm),0 0.8WDO10WO12W0O 300000000000000000000O0
000000 (om),0007WDO0SWOH03WOOODOOOOOODOOODO 200
00000 (em),005W003WH01WOOODODOOOO0O0OO0O0OO000O0O00OO
0000 WOOooOoOOoOoOOo 12000000000000000000(00O)
Dboboobobob 12000000000
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041 O000O0O0O0O0OOOOO (O 00000 :000)

H
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