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The Construction of Master Production Scheduling System and
Available-to-Promise Mechanism under Process Selectable Environment
for the TFT-LCD Cell Assembly Factory

Student - Yen-Feng Wu Advisor : Dr. Shu-Hsing Chung
Department of Industrial Engineering and Management

National Chiao Tung University
Abstract

The cell assembly factory assembles the color filter with the glass
substrate produced from array factory, and filling with liquid crystal for making
thin film transistor liquid crystal display (TFT-LCD). In the process selectable
environment, each custom order_can specify its required process such that
orders can be classified as hot press (HPS) specified, one drop fill (ODF)
specified, and unspecified. Factories -that producing middle and small size
products, thus take make-to-order (MTO) mixed with make-to-forecast (MTF)
policy and try to keep some unused capacity to response the new arrived
customer orders. As a result,.this thesis~proposes a master production
scheduling system to plan a schedule ‘with the most unused capacity, and
develops the available-to-promise mechanism to response the new arrived

customer orders in short time.

The proposed master production scheduling system solves the schedule for
all major workstations. At first, rough cut capacity planning mechanism is used
to identify three major workstations and then distinguishes the bottleneck and
sub-bottleneck among them. Then major workstation planning mechanism is
used to determine the production quantity of HPS process and of ODF process.
An integer programming model is built to solve the schedule for the three
major workstations simultaneously with minimization of the bottleneck’s setup

time as the objective function.



The proposed available-to-promise mechanism is applied when the new
orders arrives. It adopts the order promise module to check whether the
quantity available to promise and the capacity to promise can fulfill the new
arrived orders or not. If the new order can not be fulfilled, rescheduling module
freezes the schedule of the firm orders and reschedule the make to forecast
orders and new arrived orders, with consideration of minimizing the difference

of the bottleneck’s average utilization rate before and after rescheduling.

According to the result of cases analysis, the proposed master production
scheduling system can solve the schedule of the three major workstations and
minimize setup times for the bottleneck with efficiency. The proposed
available-to-promise mechanism can make the new arrived orders fulfilled with
the time faster than rerunning the. proposed master production scheduling

system.

Key words © TFT-LCD, major workstations, production quantity, inter-period

setup, actual order
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H[1,3,3,2]-84 H[2,1,33]=17 H[2,3,3,4]=6
H[1,1,3,2]=5 H[1,1,3,3]=5
53 H[1,2,3,2]=6 H[2,3,3,3]=6
H[2,2,3,2]=5 H[3,3.3,3]=5
H[3,1,3,2]=5
H[3,2,3,2]=5
H[3,2,4,1]=354 H[3,2,4,2]=125 H[2,1,4,3]=142 H[2,1,4,4]=12 H[1,1,4,5]=119
H[1,3,4,2]=42 H[3,2,4,4]=12 H[1,3,4,5]=5
4 H[2,1,4,2]=42 H[1,1,4,4]=5 H[2,3.4,5]=5
v H[1,3,4,4]=5
H[2,3,4,41=6
H[3,3,4,41=6
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2 4-237 R b AW 2 AR A ()

S = R~ O -~ M R = R D= T

H[3,2,9,2]=5
H[3,3,9,2]=5

H[2.2.5.11=77 H[2,2,5,2]=53 H[3,2,5,3]=113 H[1,2,5,4]-29 H[3,3,5,5]=125
H[2,3,5,2]=18 H[2,1,5,3]=18 H[1,1,5,4]=6 H[1,1,5,5]=6
b5 s H[3,3,5,3]=6 H[1,3,5,4]=5 H[1,3,5,5]=5
. H[2,1,5,4]=6
H[2,3,5,4]=6
H[3,2,5,4]=5
H[2.2.6.1]=360 H[2,1,6,2]=216 H[1,2,6,3]=12 H[3,2,6,4]=107 H[1,1,6,5]=144
H[3,2,6,3]=11 H[1,2,6,4]=5
6 H[1,3,6,4]=5
H[2,1,6,4]=6
H[2.3,6,4]=6
us » 7 | H337.11-354 H[2,3,73]=114 H[2,1,7,4]=6 H[2,3,7,5]=138
i H[3,2,7,3]=5
H[3,3,8,1]=12 H[1,3,8,2]=132 H[1,2,8,3]=66 H[1,2,8,4]=125 H[3,3,8,5]=119
58 H[2,1,83]=18 H[1,1,8,5]=6
H[1,3,8,3]=5 H[1,3,8,5]=5
H[1,2,9,1]=300 H[3,1,9.2]=185 H[2,3,9,4]=126 H[2,3,9,5]=16
H[1,1,9,2]=6 H[2,1,9,4]=12
®59 H[2,1,9,2]=6 H[1,3,9,4]=5
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24200 %iF r b A AEE 4

== = = = ]

O[1,1,1,2]=6
0[2,2,1,2]=1

o[1,1,1,3]=171
0[1,3,1,3]=1

0[2,1,1,4]=227
0[1,2,1,4]=1

0[2,2,1,5]=103
o[1,1,1,5]=1

ol 0[2,2,1,3]=1 0[1,3,1,4]=1
Fl48 A i 1 820800 Flee A i 1 475380 FleeA i 1 78620 Flep A& i : 220 FleEA A 1 165220
0[3.2.2.1]=500 0[3.,3,2,2]=195 0[3,3,2,3]=1 O[1,3,2,4]=195 0[1,3,2,5]=2
O[1,2,2,1]=1 0[2,3,2,2]=105 0[1,2,2,4]=1 O[1,1,2,5]=1
) O[1,1,2,2]=1 0[2,1,2,4]=1 0[2,2,2,5]=1
#e2 0[2,2,2,2]-1
Fl4 A i 1 65700 Flee A A 1 2380 FIeEA A 1 326720 Flee A i 1 2620 FleeA 5 1 311420
0[3.3.3.1]=301 0[3,1,3,2]=248 O[2,1,3,3]=229 0[2,2,3,4]=94 O[1,1,3,5]=1
O[1,1,3,2]=68 0[1,3,3,3]=1 0[1,3,3,4]=1 0[1,2,3,5]=1
B n 3 0[3,3,3,2]=22 0[2,1,3,4]=1
v 0[2,3,3,2]=3
0[2,2,3,2]=1
Fl4 & i © 335600 Flee A i 1 1380 Fle A i 1 2520 Flep A i ¢ 177120 Flee A A 1 318220
O[1,1,4,11=304 0[3,3,4,21=21 O[2.2,4.3]=1 O[1,2,4,4]=124 O[1,1,4,5]=178
0[2,2,4,2]=1 0[3,3,4,3]=1 O[1,3,4,4]=1
W4 0[3,1,4,2]=1 0[2,1,4,4]=1
Fl48 & i 391600 Fl4 2 A0 1 448780 Flee A i 0 321620 Flep A i 0 132120 Flee A i 1 79120
0[1,3,5,1]1=500 0[2,2,5,2]=228 0[3,3,5,3]=109 0[1,2,5,4]=1 O[1,2,5,5]=141
0[1,2,5,2]=58 0[2,1,5,3]=40 0[2,1,5,4]=1
55 0[2,3,5,2]=1 0[1,3,5,3]=32

0[3,1,5,2]=1

F14 A i 17200

F148 A i 49680

F140 A i 39520

F140 A i 321820

F140 A i 1 116820
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#4-252 4 2 AR HpR R £

d[s,1,t] HPS ODF
d[2.2.11=300 | U[1.2.2.1]=300

d[1,2,2]=250

U[1,1,2,2]=192

U[2,1,2,2]=58

d[2,3,2]=200

U[1,2,3,2]=91

U[2,2,3,2]=109

U[2,1,3,3]=34
U[2,1,2,4]=70
U[2,2,1,4]=250

[
d[1,3,31=250 | U[1,1,3,3]=216
d[1,2,4]=250 | U[1,1,2,4]=180
d[2,1,4]=250
d[3,2,4]=250
d[1,1,5]1=250
d[1,3,5]1=250
d[3,3,5]1=250

U[1,3,2,4]=250

[
U[1,1,1,5]=69
[
[

U[2,1,1,5]=181
U[2,1,3,5]=250

U[1,1,3,5]= 50
U[1,3,3;5]=250

zx i Ups,t] 5 U

p.s,l.t
423 13 t XHLFE L T2 AR

ARG 422 & T £8R 0 (Ede g is 4] ) r iRl 2 A paa
REFBE o 2 A #isr 2-1 TR TR EERLE 2 P4 A HREREK
(ah s,l,n,t?
FREAZHY 2 -LOG OPL Studio 5.3.1 #4812 i& {7 ff# - 345 I-LOG OPL
Studio 5.3.1 cffi 2 fjrle % > § ARGk R4 4-26 1 4 4-29-

a0, ) s © rfd(ash,, .80, )~ T &~ 3332 & Tig 1 sy

s,l,n,t?

> PHEN2PE

FARGA A EE A9 BRI GHE N R B LI

Max® > ph +>.> Bo;,

j=1 t=l j=1 t=1

= ﬂhl,1 + ﬂhl,2 +...+,th’5 +ﬁol,1 + ﬂol,2 +...+,Bos,5
=36

;% 4-36

i N 4-36 2 &

HPcs 36 =t o

BRESZ AT (S22 XFFL T LR 2
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=
v

(ahs,l,n,t’aol,n,t)féifé* ©

BEH L H 24 6 (PN, ) 0 Aok 4026 S0 o e SF b4 ASHRZ %
315 51

A A 2-1 EERL FRPEERRE R F DL AU YK
fr g die(ash,, 80, )2 F Al o KR B~ sh A B R

4
2%
b4

#(ao, ) » 5% 3-75 2 3% 3-79 B LB 2 P o T RE
EE 2486 (r0,,) > Aok 4- 28 905 o d WESH LG I A R

3323 TE b iFappfe RFEHSE 0 Flob 3 487 F 50 1155 00 ke

‘%0
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2 4-26 R B I RBYPETAARWLETPELHESL

[ e T ey T = e ]
# 5 1 | gammah[1,3,1,2]=1 gammah[1,2,1,3]=1
# 5 2 | gammah[2,3,2,2]=1 gammah[3,3,2,3]=1 gammah[1,3,2,.4]=1
# 5 3 | gammah[1,1,3,2]=1 gammah[3,2,3,3]=1 gammah[2,3,3,4]=1
# 5 4 | gammah[3,2,4,2]=1 gammah[2,1,4,3]=1 gammah([2,1,4,4]=1 gammah[1,1,4,5]=1
# 5 5 | gammah[2,2,5,2]=1 gammah([2,1,5,4]=1 gammah[1,1,5,5]=1
o6 gammah[1,2,6,4]=1
weoT
o8 gammah[1,3,8,3]=1 gammah[1,2,8.4]=1
»eo9

3x @ gammah[s,l,j,t] 5 yh
2 4-27 % fo i~ B R ASESEP L E LR 2 HR A

s, j,t

I = T X < 1390 I/ = N =

# 5 1 | betah[1,2]=1 betah[1,3]=1

# 5 2 | betah[2,2]=1 betah[2,3]=1 betah[2,4]=1

¥ 5 3 | betah[3,2]=1 betah[3,3]=1 betah[3,4]=1

¥ 5 4 | betah[4,2]=1 betah[4,3]=1 betah[4,4]=1 betah[4,5]=1
# 5 5 | betah[5,2]=1 betah[5,4]=1 betah[5,5]=1
56 betah[6,4]=1

o7

o8 betah[8,3]=1 betah[8,4]=1

#®e9

113

:x : betah[),t] 5 Bh
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48R HFrFLACEBYLTIA HFLETREZHREE

= = T = N = T
51 gammao[1,1,3]=1 gammao[3,1,4]=1 gammao[1,1,5]=1
¥ 2 gammao[2,2,2]=1 gammao[3,2,3]=1 gammao[3,2,4]=1 gammao[1,2,5]=1
5 gammao[3,3,2]=1 gammao[1,3,3]=1 gammao[3,3,4]=1 gammao[2,3,5]=1
¥ 5 4 | gammao[l,4,2]=1 gammao[3,4,3]=1 gammao[2,4,4]=1 gammao[ 1,4,5]=1
¥ 55 | gammao[3,5,2]=1 gammao[1,5,3]=1 gammao[2,5,5]=1

3x @ gammao[l,j,t] 5 y0, ;,

£ 08-290% BoiF ~ EB D S ESE R LG 2 WL

= =\ - 2/ S = T

| betao[ 1,3]=1 betao[1,4]=1 betao[1,5]=1
# 5 2 | betao[2,2]=1 betao[2,3]=1 betao[2,4]=1 betao[2,5]=1
¥ 5 3 | betao[3,2]=1 betao[3,3]=1 betao[3,4]=1 betao[3,5]=1
#% 5 4 | betao[4,2]=1 betao[4,3]=1 betao[4,4]=1 betao[4,5]=1
% 5 5 | betao[5,2]=1 betao[5,3]=1 betao[5,5]=1
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437 rHEBFIL N FERERIE S

gL (TR ARG AIT RN R R G e BE A REFRIN A S

Ao P RRERIN ARSI NS T b TERFERELTEE
7HRA -
4317 R E
Stepl : RET LR 7 REAN CFP 2 AHEL 2k

A M 422 T B R AIS ] TR R BRI L rk
o & 5 ()7 B (QF CB)F W AT A ATAEE TG o K
34 4-30 4 4-31~ % 4-32~ % 4-331 4 4-34 -
1 =

% 4-30 & B fuzE 4

t=1 t=2 9 t=4 =5

in T
HPS
) F2.

patp[1,1,1,1]=250

patp[1,2,1,21=300

patp[1,2,3,41=280

patp[1,1,1,5]=250
patp[1,2,3,5]=250

ip T
ODF
) F2.

patp[2,1,3,2]=200

patp[2,1,1,31=250

patp[2,3,1,41=250

patp[2,3,3,5]=250

24
ca|
i

atp[2,3,2]=250

atp[1,2,4]=250
atp[2,1,4]=250

atp[1,1,5]=250
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= : patp[p,s,I,t] = patp,,,
atp[s,I,t] = atp,




A i
% 4-31 & e W kT AEA N A
t=1 =2 =3 =4 =5
¥ o 1| ctp[1,1]=8424 ctp[1,2]=576 ctp[1,3]=2736 ctp[1,4]=2736 ctp[1,5]=76320
# 5 2| ctp[2,11=86040 ctp[2,2]=576 ctp[2,3]=44064 ctp[2,4]=70272 ctp[2,5]=82368
# 5 3| ctp[3,1]1=4392 ctp[3,2]=576 ctp[3,3]=792 ctp[3,4]=720 ctp[3,5]=720
o 4] ctp[4,11=2376 ctp[4,2]=5616 ctp[4.3]=4752 ctp[4,4]=720 ctp[4,5]=720
¥ 5 51 ctp[5,11=360 ctp[5,2]=5688 ctp[5,3]1=55152 ctp[5,4]=720 ctp[5,5]=223488
3 4-32 L Wikt r TR A i £ i eplit] = oy,
t=1 =2 =3 t=4 =5

$# o1

ctp[1,1]=261600

ctp[1,2]=25080

ctp[1,3]=8320

ctp[1,4]=12420

ctp[1,5]=4320

#e2

ctp[2,1]=10200

ctp[2,2]=9280

ctp[2,3]=19020

ctp[2,4]=30520

ctp[2,5]=328320

#o3

ctp[3,1]=261600

ctp[3,2]=5680

ctp[3,3]=12020

ctp[3,4]=34920

ctp[3,5]=328320
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F4-32 iR B~ 2T

LA A E ()

bl

t=2

t=3

t=4

=5

B4

ctp[4,11=11900

ctp[4,2]=15980

ctp[4,3]=4320

ctp[4,4]=217120

ctp[4,5]=34320

B s

ctp[5,1]=644700

ctp[5.,2]=329880

ctp[5,3]=12020

ctp[5,4]=191520

ctp[5,5]=12820

Be6

ctp[6,1]=10200

ctp[6,2]=5880

ctp[6,3]=273120

otp[6,4]=25720

ctp[6,5]=8520

#eo7

ctp[7,1]=11900

ctp[7,2]=492480

ctp[7,3]1=56920

ctp[7,4]1-314220

ctp[7,5]=17220

#o8

ctp[8,1]=792800

ctp[8,2]=199280

ctp[8,3]=127020

ctp[8,4]=49020

ctp[8,5]=25920

#59

ctp[9,1]=155200

ctp[9,2]=10580

ctp[9,3]1=328320

ctp[9,4]=2720

ctp[9,5]=328320

F. 4-33 L d

i octp[)t] & ctp;

t=1

t=2

t=4

t=5

#el

ctp[1,1]=820800

ctp[2,1]=475380

ctp[3,1]=78620

ctp[4,1]=220

ctp[5,1]=168820

)

ctp[1,2]=65700

ctp[2,2]=2380

ctp[3,2]=326720

ctp[4,2]=6260

ctp[5,2]1=315020

o3

ctp[1,3]=335600

ctp[2,3]=1380

ctp[3,3]=2520

ctp[4,3]=177120

ctp[5,3]=321820

# 4

ctp[1,4]=391600

ctp[2,4]=448780

ctp[3,4]=321620

ctp[4,4]=132120

ctp[5.,4]=79120

#0505

ctp[1,5]=17200

ctp[2,5]=53280

ctp[3,5]=39520

ctp[4,5]=321820

ctp[5,5]=116820
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Q) ¥ LT AHAE T
Z A4 4-21 2 ik as[p,s,jt]od i Lo rfdicas[p,s,jit]

% 4-34 £ & BW A E A A (as,, ) FEHEE

e e [ e e [ es

e 1 as(1,2,1,1=1 as[1,2,1,2]=1 as[1,2,1,3]=1 as[1,2,1,4]=1 as(1,2,1,5]=1
| as[13.2.11=1 as[1,3,2,2]=1 as[L313=l as[1.3.2.41=1 as(1,3,2,5)=1
B2
as[2,3,3,11=1 as[2,3,3,21=1 as[2,1,3,3]=1 as[2,1,3.41=1 as[2,1,3,51=1
53
B e as[2,333]=1
4 | asl141)=1 as[1,1.4.2]=1 as[1,1,4,3]=1 as[1,1,4,4]=1 as[1,1,4,5]=1
s as[2.1,5.1]=1 as[2,1,5.2]=1 as[2,2,5,3]=1 as[2,2,5,4]=1 as[2,2,5,5]=1
as[2,2,5,2]=1
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Z A4 4-8 44924 4105 smHE 2 T 24 4-30 &
o RFREEF P 2 AFRAE 435 AR THEL T
% 4-36 L ATiE 27 @R o £ 4-84p T HPS WAs % - A & ¢+ 1(s])

R féé:‘ﬁ‘ 1(1)2. & &5 &) 0 & o~ 5V 3-82 7 47 ¢

patp1,1,1,5 = patp1,1,1,5 - dp1,1,1,5

X 4.
= patp,,, s = 250 — 280 = 30 3437
4372 REBE 0 2 AT REFHE LHPS Szl v A
5300 A7 F LT AEZKREFTETEZG R FEF AN LERBIFTH

AE M REZ o

sidp AR P4 Ak 4 102 e lAz s e A SR 2(s2) 8 R
EE #é#x‘ﬁ 1('1)—» r'\:" & VIJ ’ IL‘ » ‘\‘ 3 83 T\%‘F’, .

atp,, , = atp, , - d2,1,4 .
= atp,,, =250-200 = 50 7 4-38

B3 4- 38 2 KB BEL FATREG YL R lRL LT LT G
500 AAT RFRETBERFTELFAAT NG EHLT AHET BT
*ok A TR F R

AR RHERBCASHA 435 AR GTHEZ TREFAN L
BB UFTHARBEANBELFEE -
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t=1 t=2 t=3 t=4 t=5

HPS patp[1,1,1,5]=-30

ODF patp[2.2.3.4]=-100

- % atp[2,3.2]=-50 atp[1,2,4]=-50

 4-36 LI FT6F LEE A

t=1 t=2 t=3 t=4 t=5

=
HPS
%l 42

in T
ODF patp[2,3,3,5]=100
4z

W

(:4}
8t

atp[2,1,41=50
i

E_‘T_ . patp[paS;Lt] :‘;‘ patpp,S,Lt
atp[silat] 7‘; atps,l,t
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Step3 A& it LEAL

A FBME 431 £ 4-320 £ 4-33 B (FRT P AR FAEA
4-34 23 A S8 £ 4-35 AR K2 3TH F RE 341287 2 373
A % #5% 2 I-LOG OPL Studio 5.3.1 # %8 & {7 4% - 295 [-LOG OPL Studio
53.1 k2 K% > 2 A RPELEREL 438 Hp s
PR AR 2-2 TATH A B R R %
> P23 E

LA A SRS AR 22 e "s—i A A %ﬁi:xi« »

PR SR PR S S Wb -3 S SRV RN £ -2
B> Bt A A2 A SR s N384 F K F

[(1 as,,, 1) (1+bp, R bp, 2 X (= YP, ) X ap1,271,1:|
+ [(1 —as;; ;) < (1+bp,; xbpy, x(I=yp;;)) xx p1,1,4,1] X439
+ I:(l —as,,,,)x(1+bp,, xbp,, x(1-yp, 1)) xe p2,2,2,1:|

=[A-Dx(1+0x1x(1-0)) x +[(1 =) x (1+0%1 x(1=0))x1]
+[(1-0)x(1+0x1x(1-0)) x1] =0+0+1=1

3 4-392 RfEEE S EFAVREN S - B2 FR kS 1S
4L o ATH A BB SR B 6= 0 4ok 4-37 H5w o
> B Tk AT * 5

ZAPEA 4-34 L2 A Sl £ 438 LA R 22 4
AR A N385 F KRR G FIET O A A o 0 h - S
2 LB BH AN 385 T
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2 S L 2
L2,1 + pptp,s,l Xzzzzpps 1,2,d, 1

p=1 s=1 I=1 d=I

2 s
st, x ZZ[(l —as, ;) x(1+ bp,, xbp,, x(1-yp, ) xa pp,s,2,1:| =Ctp,, ;8 4-40

p=l s=I

=L,, +1008% (42 +21)+9000x[ (1-0) x (1+0x1x(1-0)) x1] =86040
=L,, =13536(*))

BN 4-40 2 FfrEE 2 AT KRN fe R G S - B L 2 2 fl4
T At 5 13536 ) 0 dod 4-39 AT o

3 04-37 FTH A B v G R S Bkcd
%
(=4

St IRl
BRSNS S
t=1 1
=2 0
=3 2
t=4 2
t=5 1

3 4-38 A a nEALIA D% 4

B Ef3 6(H > =x)

Sl B AN B [ RfEMRE 017
4100 3299 1
HPS # 42 & ! ODF % 4z & !
= [P[1.2.3,1,2,1]=8 P[2,2,3,2,2,1]=42
P[1,1,2,4,4,1]=2 P[2,2,3,2,4,1]=21
t=2 |P[1,1,2,4,4,2]=5 P[2,1,2,5,4,2]=5
_ _ P[2,2,3,2,4,3]1=25
t=3 |P[1,1,2,4,4,3]=4 P[2.2.3.5.4.3]=54

122



=4

P[1,1,2,2,4,4]=34

=5 |P[1,1,1,5,5,5]=30
?‘;;T‘: P[p,S,I,j,d,t] :; p.s.l,j.d,t
7 4-39 fie e iR T xb 2 W FIRT *F A 5 £
t=1 t=2 =3 t=4 t=5
B s | LIL11360 L[1,2]=576 L[1,3]=2736 | L[1,4]=2736 L[1,5]=76320
|
w5 o | LIZ1=13536 | L[2.21=576 L[2,3]=864 L[2,4]=18000 | L[2,5]=82368
s
W s 3 | LI3.11-4392 L[3,2]=576 L[3,3]=792 L[3,4]=720 L[3,5]= 720
s
w5 4 | LI4.11-360 L[4,2]=576 L[4,3]=720 L[4,4]=720 L[4,5]=720
\d
B 5 5 | LIS.11-360 L[5,2]=648 L[5,3]=720 L[5,4]=720 L[5,5]=184248
[d

B AR o 332

432 £ fEHe

%5

14 4o 42 Hii o

=
v

¥ Eka

#%%ﬁﬁi~

LLd 5 L,

FEop AL R R RS A I 0 FIOb R 4
*%@ﬁﬁﬁﬁazr%%éiﬁﬁﬁﬁ%%y

RAs L FETH 2
FEITH T RMEB ek 4-40~ 4 4-41
N G- - | S R

R T B

= Kﬁ‘l’—r_ﬁf g "‘»

gl

R

CRIEASOPR EATHTEHEEERGIB LA R L LEF

(1) 45 = HPS @Az 9 %3 ¥

#4-403 T HPS @Az % H 7 K4 g4 m
28| T E 10,44 [10.4 4(10.4 74 [13.3 +4{13.3 #4133 4 {15.4 14 [15.4 ¥4 {15.4
2, '\LEP & - - 2 - - 4 - -
S 5L ) - | ¢ 3 % -4 | ¢ 3B % —i | YR %
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1] 10| 250
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P[1,2,2,1,1,1]=300
P[1,2,3,1,1,1]=260
P[1,2,2,1,2,11=137
P[1,2,3,1,3,1]=100

%443 e R Gk Ry H 2 P

P[1,2,2,1,2,2]=63
P[1,2,3,1,3,2]=24

P[1,2,3,1,3,3]1=126

P[1,2.,3,1,5,5]=250

P[1,3,3,2,1,1]=300
P[1,3,2,2,1,1]=250
P[1,3,3,2,3,1]=66

P[1,3,1,2,2,2]1=200
P[1,3,3,2,3,2]=142

P[1,3,2,2,3,3]=230
P[1,3,3,2,3,3]=52

P[1,3,2,2,4,4]=250
P[1,3,3,2,5,4]=6

P[1,3,3,2,5,5]=63

P[2.,3,2,3,1,1]=250
P[2.,3,2,3,3,1]=250
P[2,3,3,3,2,1]=162

P[2,3,3,3,2,2]-238

P[2,13,3,3,3]=34

P[2,1,3,3,5.4]=198
P[2,1,2,3,5,4]=58

P[2,1,1,3,5,5]=181
P[2,1,2,3,5,5]=142
P[2,1,3,3,5,5]=2

P[1,1,2,4,1,1]=300
P[191’3’4’3’1 216
P[

P[1,1,3,4,2,2]=264
P[1,1,2,4,2,2]=192

P[l91,25453’3]=200
P[1,1.3,4,:4,3]=100

P[1,1,3,4,4,4]=150

P[1,1,3,4,5,5]=50

]
]
1,1,3,4,2,11=36
P[2,1,1,5,1,1]=300
P[2,1,3,5,1,1]1=300

P[2,1,2,5,2,2]=58
P[29272951272]=232

P[2,2,1,53,3]=250
P[2,2,1,5.4,3]=19
P[2,212,5,5.3]=2

P[2,2,1,5,4,4]=231
P[2,2,2,5,5,4]=94

P[292’275!5’5]:104
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H[1,3,1,1]=252

Fo4-44 0% BB~ IR A 2 PR A

H[1,2,1,2]=6
H[1,3,1,2]=5

H[1,2,1,3]=122
H[2,3,1,3]=6

H[3,2,1,4]=126

S = N R = R A = T = S R

H[2.,3,1,5]=107
H[1,3,1,5]=35

H[3,3,9,2]=5

| H[3,3,1,2]=132
H[2,2,1,2]=5
H[3,1,1,2]=5
H[2,3,2,1]=360 H[1,2,2,2]=180 H[1,3,2,3]-95 H[1,3,2,4]=5
52 H[2,3,2,2]=5 H[3,3,2,3]-41
i H[3,1,2,2]=5
H[3,3,2,2]=5
H[2,3,3,2]=1 H[3,2,3,3]=101 H[1,3,3,4]=5
H[1,3,3,2]-84 H[2,3,3,3]=6 H[2,3,3,4]=1
Wwo3 H[1,2,3,2]=6 H{33,3.3]=5
H[2,2,3,2]=5
H[3,1,3,2]=5
H[3,2,4,1]=250 H[1,3,4,2]=42 H[3,2,4,4]=12 H[1,3,4,5]=5
54 H[1,3,4,4]=5 H[2,3,4,5]=5
HI[3,3,4,4]=6
s H[2,2,5,11=77 H[2,2,5,2]=53 H[3,2,5,3]=113 H[1,3,5,4]=5 H[3,3,5,5]=125
i H[2,3,5.2]=18 H[3,3;5:3]1=6 H[3,2,5,4]=5 H[1,3,5.5]=5
H[2,2,6,1]=360 H[1,2,6,3]-12 H[3,2,6,4]=107
W26 H[3,2,6,3]=11 HI[1,3,6,4]=5
5 7 H[3,3,7,1]=354 H[2,3,7,3]=114 H[2,3,7,5]=138
- H[3,2,7,3]=5
W g H[3,3,8,1]=12 H[1,3,8,2]=132 H[1,2,8,3]=66 H[3,3,8,5]=119
¥ H[1,3,8,3]=5 H[1,3,8,5]=5
59 H[1,2,9,1]=300 H[3,1,9,2]=185 H[1,3,9,4]=5 H[2,3,9,5]=16
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0[2,2,1,2]=1

F 4-45 7 fo F ~ BRIERI A &2 AT A

0[1,3,1,3]=1
0[2,2,1,3]=1

0[2,1,1,4]=227
0[1,2,1,4]=1
0[1,3,1,4]=1

0[2,2,1,5]=103

0[3,2,2,1]=500

0[3,3,2,2]-195
0[2,2,2,2]=1

0[3,3,3,11=162

0[3,3,3,2]-22
0[2,2,3,2]=1

0[1,3,2,4]-195
0[1,2,2,4]=1
0[2,1,2,4]=1

0[1,3,2,5]=2
0[2,2,2,5]=1

O[1,1,4,1]=300

0[3,3,4,2]=21
0[2,2,4,2]=1

0[2,2,3,4]-94
0[1,3,3,4]=1
0[2,1,3,4]=1

0[1,2,3,5]-1

0[1,3,5,1]=300

0[2,2,5,2]-228
0[1,2,5,2]=58

O[1,2,4,4]=55
O[1,3,4,4]=1
0[2,1,4,4]=1

0[1,2,5,4-1
0[2,1,5,4]=1

0[1,2,5,5]=141
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as[1,2,1,1]=1

as[1,2,1,2]=1

% 4-46 e ik G eE A E 2 A A

as[1,2,1,3]=1

as[1,2,1,5]=1

as[1,3,2,1]=1

as[1,3,2,2]=1

as[1,3,2,3]=1

as[1,1,2,4]=1

as[1,1,2,5]=1

as[2,3,3,1]=1

as[2,3,3,2]=1

as[2,1,3,3]=1
as[2,3,3,3]=1

as[2,1,3,4]=1

as[2,1,3,5]=1

Be4

as[1,1,4,1]=1

as[1,1,4,2]=1

as[1,1,4,3]=1

as[1,1,4,4]=1

as[1,1,4,5]=1

#eoS

as[2,1,5,1]=1

as[2,1,5,2]=1
as[2,2,5,2]=1

as[2:2;5,31=1

as[2,2,5,4]=1

as[2,2,5,5]=1
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Fe 4-47 % F i ~ 2L F 4 AHEE

I R~ T Y~ S - R = T - T

ash[1,3,1,1]=1

ash[1,2,1,2]=1
ash[1,3,1,2]=1

ash[1,2,1,3]=1
ash[2,3,1,3]=1

ash[3,2,1,4]=1

ash[1,3,1,5]=1
ash[2,3,1,5]=1

| ash[2,2,1,2]=1
ash[3,1,1,2]=1
ash[3,3,1,2]=1
ash[2,3,2,1]=1 ash[1,2,2,2]=1 ash[1,3,2,3]=1 ash[1,3,2,4]=1
W2 ash[2,3,2,2]=1 ash[3,3,2,3]=1
a ash[3,1,2,2]=1
ash[3,3,2,2]=1
ash[1,2,3,2]=1 ash[1,1,3.3]=1 ash[1,3,3,4]=1
ash[1,3,3,2]=1 ashf2,1,3,3]=1
‘3 ash[2,2,3,2]=1 ash[2,3,3,3]=1
e ash[2,3,3,2]=1 ash[3,2,3,3]=1
asggéggﬁ ash[3,3.3:3]=1
as A errd
] ash[3,2,4,1]=1 ash[1,3,4,2]=1 ash[2,1,4,3]=1 ash[1,3,4,4]=1 ash[1,3,4,5]=1
%54 ash[3,2,4,4]=1 ash[2,3,4,5]=1
ash[3,3,4,4]=1
55 ash[2,2,5,1]=1 ash[2,2,5,2]=1 ash[3,2,5,3]=1 ash[1,3,5,4]=1 ash[1,3,5,5]=1
ash[2,3,5,2]=1 ash[3,3,5,3]=1 ash[3,2,5,4]=1 ash[3,3,5,5]=1
56 ash[2,2,6,1]=1 ash[1,2,6,3]=1 ash[1,3,6,4]=1
ash[3,2,6,3]=1 ash[3,2,6,4]=1
. h[3,3,7,1]=1 ash[2,3,7,3]=1 h[2 =
7 as ] sl as [ 53,735] 1
ke ash[3,2,7,3]=1
T ash[3,3,8,1]=1 ash[1,3,8,2]=1 ash[1,2,8,3]=1 ash[1,3,8,5]=1
ash[1,3,8,3]=1 ash[3,3,8,5]=1
59 ash[1,2,9,1]=1 ash[3,1,9,2]=1 ash[1,3,9,4]=1

ash[3,3,9,2]=1
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2448 R Koif » AT 2 AR L
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aso[2,1,2]=1

aso[2,1,3]=1
aso[3,1,3]=1

aso[1,1,4]=1
aso[2,1,4]=1
aso[3,1,4]=1

aso[2,1,5]=1

aso[2,2,1]=1

aso[2,2,2]=1
aso[3,2,2]=1

aso[1,2,4]=1
aso[2,2,4]=1
aso[3,2,4]=1

aso[2,2,5]=1
aso[3,2,5]=1

aso[3,3,1]=1

aso[2,3,2]=1
aso[3,3,2]=1

aso[1,3,3]=1
aso[3,3,3]=1

aso[1,3,4]=1
aso[2,3,4]=1
aso[3,3.,4]=1

aso[2,3,5]=1

#e 4

aso[1,4,1]=1

aso[2,4,2]=1
aso[3,4,2]=1

aso[2,4,3]=1

aso[1,4,4]=1
aso[2,4,4]=1
aso[3,4,4]=1

B S

aso[3,5,1]=1

aso[2,5,2]=1

aso[1,5,3]=1
aso[3,5,3]=1

aso[1,5,4]=1
aso[2,5,4]=1

aso[2,5,5]=1
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£ 4-49 L Fen R G T LA
t=1 t=2 =3 t= t=5
# 2 1 | ctpl1,1]=8424 ctp[1.2]=404784 | ctp[1,3]=201312 | ctp[1,4]=328320 | ctp[1,5]=76320
#25 2 |ctp[2,11=190872 | ctp[2,2]=147744 | ctp[2,3]=44064 ctp[2,4]=70272 ctp[2,5]=82368
# 5 3 | ctp[3,1]1=141480 | ctp[3,2]=256392 | ctp[3,3]=284832 | ctp[3,4]=70272 ctp[3,5]=183168
2 4 |cip[4,11=255384 | ctp[4,2]=32832 ctp[4,3]=25920 ctp[4,41=177120 | ctp[4,5]=277920
2 5 |ctp[5,11=207000 | ctp[5,2]=191160- | ctp[5,3]=55152 ctp[5,4]=720 ctp[5,5]=223488
i etp[jit] & ctp;,
% 4-50 & B R~ SRR LR A A 2
t=1 t=2 =3 t=4 t=5
ys & 1 | ctpl1.11=261600 | ctp[1,2]=134880 | ctp[1,3]-34920 ctp[1,4]=40020 ctp[1,5]=4320
ys & o | CP[2,1]=10200 | ctp[2,2]=50780 ctp[2,3]=19020 ctp[2,41=315020 | ctp[2,5]=328320
u « 3 | ctp[3.11=802800 | ctp[3,2]-249280 | ctp[3,3]-67020 ctp[3,41=300320 | ctp[3,5]=328320
w1 4 | cP[4.11=244800 | ctp[4,2]-398780 | ctp[4,3]-328320 | ctp[4.4]=272120 | ctp[4.5]=300920

133

s cplit] & ctp,,




F04-50 L Bl o~ b AEA N £ (H)

t=1 t=2 t=3 t=4 t=5
4« 5 [ ctp[5.1]-644700 | ctp[5,2]-329280 | ctp[5.3]-39420 ctp[5,4]1=300720 | ctp[5,5]=26720
us 4 g | ctP[6.11710200 | ctp[6,2]-492480 | ctp[63]=273120 | ctp[6,4]=67820 | ctp[6,5]=328320
us o 7 [ CtI7.11-11900 | ctp[7,2]-492480 | ctp[73]=56920 | ctp[7.4]=328320 | ctp[7.5]=17820

#Be8

ctp[8,1]=792800

ctp[8,2]=199280

ctp[8,3]=168120

ctp[8,4]=328320

ctp[8,5]=39820

B9

ctp[9,1]=155200

ctp[9,2]=52880

ctp[9,3]=328320

ctp[9,4]=314420

ctp[9,5]=287220

# 4-51 % Hik

S if > BT L

i octpl),t] 5 ctp;,

t=1

t=2

t=3

t=4

t=5

#el

ctp[1,1]=820800

ctp[2,1]=487380

ctp[3,1]=321620

ctp[4,1]=220

ctp[5,1]=170220

Be2

ctp[1,2]=67200

ctp[2,2]=175380

ctp[3,2]=328320

ctp[4,2]=6220

ctp[5,2]=320020

o3

ctp[1,3]=558000

ctp[2,3]=452180

ctp[3,3]=2520

ctp[4,3]=177120

ctp[5,3]=326820

Be4

ctp[1,41=397200

ctp[2,4]=450180

ctp[3,4]=326820

ctp[4,4]=235620

ctp[5,4]=328320

g 55

ctp[1,5]=337200

ctp[2,5]=59880

ctp[3,5]=213920

ctp[4,5]=321820

ctp[5,5]=116820
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3 4-52 £ RS E D Rk 2

B i fF 1 1.1402(H = : 100%)

Sl B '] 5N B B | RFEPRFR D 11.84
4151 3316 1)

HPS @Az & ODF @ #z 2 !
P[1,2,3,1,4,1]=8 P[2,2,1,3,4,1]=78
P[1,3,2,2,2,1]=105 P[2,2,3,3,2,1]=48

=1 P[1,3,3,2,4,1]=84 P[2,3,3,3,4,1]=4
P[1,1,1,4,1,1]=250 P[2,2,3,3,4,1]=1
P[1,1,3,4,4,1]=3 P[2,1,3,5,3,1]=200
P[2,1,1,5,3,1]=5
P[1,2,2,1,2,2]=300 P[2,3,3,3,4,2]=246
P[1,2,3,1,4,2]=74 P[2,3,3,3,5,2]=8
wy [P[1.2.3,12.2]=27 P[2,2,3,5,2,2]=125
P[1,3,2,2,2,2]=145 P[2,1,1,5,3,2]=64
P[1,1,3,4,4,2]=32
P[1,2,3,1,4,3]=198 P[2,1,1,3,3,3]=281
5 [PI12,1,1431 P[2,2,3,5:4,3]=31
P[1,3,3,2,4,3]=20
P[1,1,3,4,4,3]=6
P[1,3,3,2,44]=46 P[2,2,3,1,4,4]=168
g [P1.13.4.4.4)5152 P[2,2,1,1,4,4]=121
P[2,1,3,3,4,4]=57
P[1,1,1,1,5,5]=48 P[2,1,1,3,5,5]=180
t=5 |P[2,1,1,2,5,5]=50 P[2,3,3,5,5,5]=192
P[1,1,1,4,5,5]=252
?‘;ir—: P[p’s’I!j’d!t]72b Pp,s,l,j,d,t
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% 4-53few g b ol £ R

RAEt

ul[1,1]1=0.0746
ul[1,2]=0.0739
ul[1,3]=0.0729
ul[1,4]=0.0172
ul[1,5]=0.0174

#e2

ul[2,1]=0.0746
ul[2,2]=0.0718
ul[2,3]=0.0022
ul[2,4]=0.0022
ul[2,5]=0.0051

ul[3,1]=0.0745
ul[3,2]=0.0743
ul[3,3]=0.0702
ul[3,4]=0.036

ul[3,5]=0.0698

ul[4.11=0.0746
ul[4,2]1=0.0739
ul[4,31=0.0145
ul[4,4]=0.0022
ul[4,51=0.0022

ul[5,11=0.0746
ul[5,2]=0.0737
ul[5,3]=0.0022
ul[5,4]=0.0729
ul[5,5]=0.0112

i ul[jt]E Vg,
u2[j,t] % U,
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p=1 s=I I=1 j=1

T T
(pfp,s,l X le I:)p,s,l,j,d ,t) ;\l 4- 45

t=1
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Bt {3 : 7849935 (¥ i+ : ~) 5 4 B dc 1 4920 T3¢ B o : 5249 FARPER 457 F)

1,1,3,1,2,2
222,122

0 P[1,3,3,1,3,3]
P[1,3,2,1,3,3]
P[2,2,1,1,3,3]
P[2,3,3,1,5,3]

196 P[2,1,2,1,5,4]=198 P[2,1,3,1,5,5]
60 P[2,3.2,1,4,4]=116 P[2,3,3,1,5,5]
50 P[2,1,2,1,4,4]=2 P[1,2,3,1,5,5]
1 P ]

P[ J

1,2,3,1,3,2

P =29
P 1=70

P =47

=41 P[1,1,2,1,2,2]=20
P =6

P =6

=2

I,1,1,1,5,5
2,1,2,1,5,5

97
84
20
10
1,3,3,1,3,2 2
2,1,3,1,2,2
P[1,3,1,1,2,2
P[1,1,2,1,4,2]=1
P[2,3,2,1,3,2]=1

P[1,1,2,2,1,1] =300 P[1,2,3,2,3,2]=85
=250 [232242] =73
P[1,1,2,2,2,2]=57
=57

221233142 P[1,1,3,2,4,4]-188 P[1,1,1,2,5,5]-274
2132331138 P[1,1,2,2,4,4]=137 P[1,1,3,2,5,5]=15
1,32,2,3.3]=14
51223312
L1,2,2:43]-1

Pl
Pl
Pl
P
P
P[2,2,2,2,53]=1

[123222
P[2,1,2,22.2]-
P[2,2,2.2.2.2]-
P[2,2,1,2,3.2]=

P[1,1,1,2,52]-

P[1,2,1,2,4,2]-
P[1,1,3,2,2,2]-
P[1,2,1,2,.2,2]=
P[1,3,1,2,2,2]=
P[1,3,2,2,2,2]=
P[1,3,3,2,5.2]=

P[2,3,1,2,4,2]=
P[1,1,2,2,42]-1
P[1,3,2,2,3,2]=1
P[2,1,2,2,42]-1

|_||_||_||_||_||_||_||_n_n_n_||_||_||_||_||_||_||_|

= Plpsljdt] =

pSljd'[
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P[2,1,3,2,2,2]=1
P[2,2,2,2,5,2]=1
P[2,2,3,2,2,2]=1
P[2,3,3.2,2,2]=1

P[1,2,2,3,1,1]=300
P[1,2,3,3,1,1]=260
P[1,2,1,3,2,1]=101
P[1,2,2,3,2,1]=88
P[1,2,1,3,4,1]=32
P[1,2,3,3,5,1]=13
P[1,2,3,3,3,11=9
P[1,2,3,3,2,11=2

P[2,3,3,3,2,2]=257
P[1,2,1,3,2,2]-196
P[2,3,1,3,4,2]=12
P[2,2,1,3,3,2]=3
P[1,2,3,3,3,2]=1
P[2,2,3,3,2.2]=1

P[2,1,1,3,3,3]-118
P[1,3,3,3,3,3]=43
P[2,1,3,3,3,3]=39
P[1,1,2,3,3,3]=33
P[1,1,2,3,43]=18
P[2,2,1,3,33]=16
P[1,3:2:3,3,3]=8
P[1.2,3,3,3,3]=2
P[1,2,3,3,5,3]=2
P[1,3,3,3,5,3]=1
P[2.3,2,3,4.3]=1

P[1,2,3,3,4,4]=280
P[1,1,3,3,4,4]=22
P[1,2,3,3,5,4]=13
P[1,2,1,3,4,4]=1

P[1,2,3,3,5,5]-167
P[2,3,3,3,5,5]=121

P[1,3,3,4,1,1]=300
P[1,3,2,4,1,11=250
P[1,3,2,4,2,1]=248
P[1,3,1,4,2,1]=5
P[1,3,3,4,3,1]=2

P[1,3,1,4,2,21=187
P[1,2,3,4,3,21=104
P[2,2,3,4,2,2]=73
P[2,3,2,4,3,2]=68
P[1,3,3,4,3,2]=8
P[2,2,2,4,5,2]=3
P[1,1,2,4,3,2]=2
P[1,3,2,4,3,2]=2
P[1,1,2,4,2,2]=1
P[1,1,2,4,4,2]=1
P[1,1,3,4,2,2]=1
P[1,1,3,4,4,2]1=1
P[2,2,1,4,3,2]=1

P[1,1,2,4,4,3]=85
P[1,1,2,4,3,3]=69
P[2,1,1,4;3,3]=68
P[1,3,2,4,3,3]=34
P[2,3,2,4,3,3]=20
P[1,1,3,4,3,3]=4
P[1,3,3:4:5,3]=4
P[1,3,3,4,3,3]=2
P[2,1,3,4,3,3]=2
P[1,1,3,4,4,3]=1
P[1,2,3,4,3,3]=1

P[1,2,1,4,4,4]=286
P[2,3,2,4,4,4]=29
P[2,3,1,4,4,4]=1

P[1,1,1,4,5,5]=211
P[2,2,2,4,5,5]=46
P[2,3,3,4,5,5]=40
P[2,1,3,4,5,5]=1

P[2,3,2,5,1,11=250
P[2,3,1,5,4,11=235
P[2,3,2,5,3,1]=147
P[2,3,3,5,2,1]=142
P[2,3,2,5,4,1]=31

P[2,2,2,5,2,2]=155
P[2,2,3,5,2,2]=116
P[1,2,2,5,2,2]=91
P[2,1,3,5,2,2]=38
P[2,2,1,5,3,2]=32
P[1,1,2,5,2,2]=3

P[1,2,1,5,4,31=161
P[1,3,2,5,3,31=111
P[2,2,2,5,5,3]=11
P[1,1,2,5,3,3]=4
P[1,3,3,5,3,3]=2
P[2,3,2,5,3,3]=1

P[2,2,2,5,5,4]-137
P[2,1,3,5,5,4]=136
P[1,2,1,5,4,4]-15
P[1,1,2,5,4,4]-1
P[2,3,3,5,5,4]=1

P[2,3,3,5,5,5]-246
P[1,2,3,5,5,5]=35
P[2,1,3,5,5,5]=1
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P[1,3,1,5,2,2]=3
P[1,1,2,5,4,2]=1
P[1,2,3,5,3,2]=1
P[1,3,3,5,3,2]=1
P[2,2,2,5,5,2]=1
P[2,3,2,5,3,2]=1

#es

iz Plpsljdt] &

p,s.l,j,d.t

ZA-SSHIBE T A E TS AL WAL HRL

alphap[1,1,2,1]=1alphap[1,2,3,1]=1alphap[1,3,4,1]=1alphap[2,1,1,1]=1alphap[2,3,5,1]=1
alphap[1,1,1,2]=1alphap[1,1,2,2]=1alphap[1,1,4,2]=1alphap[1;1,5,2]=1alphap[1,2,1,2]=1
alphap[1,2,2,2]=1alphap[1,2,3,2]=1alphap[1,2,4,2]=1alphap[1,2,5;2]=1alphap[1,3,1,2]=1
alphap[1,3,2,2]=1alphap[1,3.4,2]=1alphap[1,3,5,2]=1alphap[2, 1,1,2]=1alphap[2,1,2,2]=1
alphap[2,1,5,2]=1alphap[2,2,1,2]=1alphap[2,2,2,2 |=Talphap[2,2,3,2]=1alphap[2,2,4,2]=1
alphap[2,2,5,2]=1alphap[2,3,1,2]=1alphap[2;3.2,2 |=lalphap[2,3,3,2]=1alphap[2,3,4,2]=1
alphap[2,3,5,2]=1alphap[1,1,2,3]=1alphap[l,1,3,3|=1alphap[1,1,4,3]=1alphap[1,1,5,3]=1
alphap[1,2,3,3]=1alphap[1,2,4,3]=1alphap|[1,2,5,3]=1alphap[1,3,1,3]=1alphap[1,3,2,3]=1
alphap[1,3,3,3]=1alphap[1,3,4,3]=1alphap[1,3,5,3|=1alphap[2,1,2,3]=1alphap[2,1,3,3]=1
alphap[2,1,4,3]=1alphap[2,2,1,3]=1alphap[2,2,2,3]=1alphap[2,2,3,3]=1alphap[2,2,5,3]=1
alphap[2,3,1,3]=1alphap[2,3,3,3]=1alphap|[2,3,4,3]=1alphap[2,3,5,3]=lalphap[1,1,2,4]=1
alphap[1,1,3,4]=1alphap[1,1,5,4]=1alphap[1,2,3,4]=1alphap[1;2,4,4]=1alphap[1,2,5,4]=1
alphap([2,1,1,4]=1alphap[2,1,5,4]=1alphap[2,2,5,4]=1alphap[2.,3,1,4]=1alphap[2,3.,4,4]=1
alphap[2,3,5,4]=1alphap[1,1,1,5]=1alphap[1,1,2,5]=1alphap[1,1,4,5]=1alphap[1,2,1,5]=1
alphap[1,2,3,5]=1alphap[1,2,5,5]=1alphap[2,1,1,5]=1alphap[2,1,4,5]=1alphap[2,1,5,5]=1
alphap[2,2,4,5]=1alphap[2,3,1,5]=1alphap[2,3,3,5]=1alphap[2,3,4,5]=1alphap[2,3,5,5]=1

alphap[p,s,m,t]

betap[1,2]=1betap[3,2]=1betap[4,2]=1betap[5,2]=1betap[1,3]=1betap[2,3]=1betap[3,3]=1
betap[m,t] betap[4,3]=1betap[5,3]=1betap[1,4]=1betap[2,4]=1betap[3,4]=1betap[4,4]=1betap[5,4]=1
betap[2,5]=1betap[3,5]=1betap[4,5]=1betap[5,5]=1

i alphap[p,s,jt] % ap,, .
betap[j,t] » ﬁpi.t

141




44.2 ¥ fb%#‘i#l}

r‘ﬁﬁ42%iiéﬁﬁmaﬁ43ﬂ e I Y
Ll L p%ﬁ&ﬁf' GRETEAE
> ffgrnF

% 4-56 5 I 422 § BRI £ 4-20043.1 $ A4 B BRI E
4-38 82 432 E PS4l A 4-52 2 REPER o TP T Faeo BT L
Fl A REAH G LRI B RBERT AR A A1l
ARAR G 2 F B TR RABAF TR 920% dpd T e H R
/I) ":;:F ;1; o

71'\'} ’;Li-t ’ é"ii f‘?lié#’kﬁi,:ﬁ( “fu%é ’ %”ﬁ —g»(‘_—v‘_!:i ji_L'?K;_S"‘—ZTE , ‘:EE'-

&

I+ f/mﬁﬁa‘j‘/% X7

wirH 2 T fo RBET AP 2 ARG A fET N > T
AP 2 PREEFTREFRTH IR DT EEEA N LR E LR
A4l B BTG 2 AR (G R e R RST H

F4- 56 AR ] A
£ EARBIS ] | AR el | £ AR
F i 920 0.17 # 11.84

4.4.3 % SufCHR
4.4.3.1 5 EBEHE P

AY Wz 2 ARBE 41 S4pk 0 50 FEIRA 4 A PR k2 R
[ho #ers £ BT TE S RBIPFITA] D A S B~ TR R ALE
B TR B E A F T RE AT HRLFR P L TE 2
i
Fﬁ’

Y EEET (Trh2 HUR BRI F R BSR4 AR AR B % R
B DRGSR FIREERT RIS § 0 5 WL S
AZBE  Bufpegri iz AW RELA 0 FEY ey s Y
GO 10 BF o RIS S e 1 2 PR f 0 2 B AR 2 B o K

142

”Q



FuP Hofs 1 i'xb2 %3 ;2 P #-r2 Family-based Scheduling Rule (FSR) k i&

Al s BEL T2 PO ERPRPAHFL v BT ’%ﬁtb

B ATY o AR ANE CEF o £ ek IR F AT
BAARYPRFRTE AR S LT RN B2 A8 e 02 R
Lo HIRBREY EZFHANEZEFEL P RFEA 0 NP EE

£ Lo 2 A k2 A NEFTE

RerHz g8 BEE g Tap % F2 dpih > MR E R Fabd A7
T AL FIFEMSZ IR G o TR LA N2 T304 FFHPEF L7 EUE
A8 Ry TR F & E KR e W AR

Wiz A5 7 F@idd iz pik e

O o h
E X 5 E9T% A o g IR A FE R F R
; TR T e 100%ﬂ@£¢u§u
Lom Ao E R0 TR RGBS BRI R T AR E L ARK
4odp & ) o
> £ B TExE2 I K
% 4-58 L E L1 (TR A L2 I Kol AT dvo e 0 G5 ok 2
A F AR T 89% B LR SBE 2 AL H T X
5 79% > BB GRS F S 0 5 52.6% o FI R AR ARG
B FE A EF AR PR L o
> L% AXPER

54 4-57 ¥ (¥4 > HPS @Az A 5T 354 P e & 16 )
%+ > ODF @A 5394 A3 PEFAF R A 6 B L+ o ODF
Hlipeng 8 4 A k8 PR g HPS #2043 & %Jﬁé’ﬂ&aa%%%

2 2dg R AR T HpF o ¥ RL 2 ODF flfechd &2 & > KB XA E -
143



% 4-57 A & L ARFIA N E 0 ik

t=1 251 | 244 | 97.2% | 300 | 300 | 100% 437 | 434 | 993% | 360 | 350 | 97.5%
t= 27 27 100% | 192 | 190 | 99.0% 300 | 100% | 63 60 |953% | 125 | 116 | 92.8%
t=3 5 5 100% | 216 | 200 | 92.6% 194 | 98.5% 126 | 120 | 95.2%
t= 11 11 100% | 164 | 164 | 100% 50 | 94.3% 270 | 270 | 100%
=5 275 | 275 | 100% A ;' 50 | 100% 250 | 250 | 100%

T 3oy

19:03:25 16:28:20 15:05:11 15:52:51 16:05:14
Hp B R
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15:06:42 15:01:57 6:16:56 7:20:22

Hp p
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‘t4%— ~ I-LOG OPL Studio 5.3.1 £jZ42 "5

11378 e B #5

/7

int time_Num-=...;//t

I/ 4§ )

range time 1..time Num;//t
enum process{pl,p2};

enum size{sl,s2,s3};
enum liquid{11,12,13};
enum work {k1,k2 k3.k4,k5,k6,k7,k8};
E S <32
int+  stfwork]=...;
int+  b[work]=...;
int+  d[size,liquid,time]=...;
int+ dp[process,size,liquid,time]=...;
int+ tc[work,time]=...;
int+ pf[process,size,liquid]=...;
int+ pt[size,liquid,work]=...;
int+ m[work]=...;
var int+ rc[work] in 0..1000000000;
/174K % erd
var int+ I[process,size,liquid,time] in 0..10000000;
var int+ Istfwork,time] in 0..10000000;
var int+ bstl[size,work,time]1n.0..10000000;
var int+ bst2[liquid,work,time] in 0..10000000;
var int+ bst3[size,liquid,work,time] in'0..10000000;
var int+ load[work] in 0..1000000000;
var int+ L[work,time] in 0..1000000000;
var int+ V[size,liquid,work,time] in 0..10000;
maximize// P &3¢
sum(p in process,s in size,l in liquid,t in time)(I[p,s,l,t]*pf[p,s,1])
subject to{
forall(p in process,s in size,l in liquid,t in time)
I[p,s,L,t]>=dp[p,s,Lt];
forall(s in size,l in liquid,t in time)
sum(p in process)I[p,s,l,t]=sum(p in process)dp|p,s,l,t]+d[s,Lt];
forall(k in work)
sum(t in time)L[k,t]=rc[k];
forall(t in time)
L[k1,t]+sum(s in size,l in
liquid)(I[p2,s,Lt]/b[k1])*pt[s,Lk1]+Ist[k1,t]*st[k1]=tc[k1,t];
forall(t in time)
L[k2,t]+sum(s in size,l in
liquid)(I[p2,s,Lt]/b[k2])*pt[s,],k2 ] +1Ist[k2,t]*st[ k2 ]=tc[k2,t];
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forall(t in time)

L[k3,t]+sum(s in size,l in
liquid)(I[p2,s,Lt]/b[k3])*pt[s,],.k3 ] +Ist[k3,t]*st[ k3 ]=tc[k3,t];

forall(t in time)

L[k4,t]+sum(s in size,l in liquid)I[p1,s,Lt]*pt[s,l,k4]+Ist[k4,t]*st[k4d]=tc[k4.,t];
forall(t in time)

L[kS5,t]+sum(s in size,l in liquid) V[s,Lk5,t]*pt[s,LLk5]+1st[k5,t]*st[k5]=tc[k5,t];
forall(t in time)

L[k6,t]+sum(s in size,l in liquid) V[s,L,k6,t]*pt[s,],k6]+Ist[k6,t]*st[k6]=tc[ko,t];
forall(t in time)

L[k7,t]+sum(s in size,l in liquid) V[s,Lk7,t]*pt[s,L.k7]+1st[k7,t]*st[k7]=tc[k7,t];
forall(t in time)

L[k8,t]+sum(s in size,l in liquid)V[s,Lk8,t]*pt[s,l,.k8]+1st[k8,t]*st[k8]=tc[k8,t];
forall(s in size,l in liquid,t in time)

I[pL,s,Lt][<=V[s,k4,t]*b[k4];

forall(s in size,l in liquid,t in time)

I[pL,s,Lt][<=V[s,k5,t]*b[k5];

forall(s in size,l in liquid,t in time)

I[pL,s,Lt]<=V[s,k6,t]*b[k6];

forall(s in size,l in liquid,t in time)

I[pl,s,Lt]<=V[s,Lk7,t]*b[k7];

forall(s in size,l in liquid,t ifr time)

I[pL,s,Lt]<=V[s,k8,t]*b[k8];

forall(s in size,l in liquid,t in time)

I[pL,s,Lt]>=(V[s,l,k4,t]-1)*b[k4];

forall(s in size,l in liquid,t in time)

I[pL,s,Lt]>=(V[s,lk5,t]-1)*b[k5];

forall(s in size,l in liquid,t in time)

I[pL,s,Lt]>=(V[s,l.k6,t]-1)*b[k6];

forall(s in size,l in liquid,t in time)

I[pL,s,Lt]>=(V[s,k7,t]-1)*b[k7];

forall(s in size,l in liquid,t in time)

I[pl,s,Lt]>=(V[s,Lk8,t]-1)*b[k8];

forall(k in work)

load[k]=sum(t in time)L[k,t];

forall(s in size,t in time)

bstl[s,k4,t]*tc[k4,t]>=sum(l in liquid)I[p1,s,L,t]*pt[s,l.k4]*m[k4];

forall(s in size,l in liquid,t in time)
bst3[s,Lk5,t]*tc[kS5,t]*b[kS]>=I[p1,s,Lt]*pt[s,LkS]*m[k5];

forall(s in size,l in liquid,t in time)
bst3[s,l,k6,t]*tc[ko6,t]*b[k6]>=I[p1,s,Lt]*pt[s,].k6]*m[k6];

forall(s in size,l in liquid,t in time)
bst3[s,,k7,t]*tc[k7,t]*b[k7]>=I[p1,s,Lt]*pt[s,].k7]*m[k7];

forall(s in size,l in liquid,t in time)
bst3[s,Lk8,t]*tc[k8,t]*b[k8]>=I[p1,s,l,t]*pt[s,],.k8]*m[k8];

forall(l in liquid,t in time) /
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bst2[Lk1,t]*tc[k1,t]>=sum(s in size)l[p2,s,Lt]*pt[s,Lk1]*m[k1];
forall(s in size,t in time)
bstl[s,k2,t]*tc[k2,t]>=sum(] in liquid)I[p2,s,L,t]*pt[s,].k2]*m[k2];
forall(s in size,t in time)
bst1[s,k3,t]*tc[k3,t]>=sum(] in liquid)I[p2,s,l,t]*pt[s,],k3]*m[k3];
forall(t in time:t>1)
Ist[k2,t]=sum(s in size)bst1[s,k2,t]-m[k2];
forall(t in time:t>1)
Ist[k3,t]=sum(s in size)bst1[s,k3,t]-m[k3];
forall(t in time:t>1)
Ist[k4,t]=sum(s in size)bst1[s,k4,t]-m[k4];
forall(t in time:t>1)
Ist[k1,t]=sum(l in liquid)bst2[1,k1,t]-m[k1];
forall(t in time:t>1)
Ist[k5,t]=sum(s in size,l in liquid)bst3([s,l,k5,t]-m[k5];
forall(t in time:t>1)
Ist[k6,t]=sum(s in size,l in liquid)bst3(s,l,k6,t]-m[k6];
forall(t in time:t>1)
Ist[k7,t]=sum(s in size,l in liquid)bst3[s;l;k7,t]-m[k7];
forall(t in time:t>1)
Ist[k8,t]=sum(s in size,l in liquid)bst3[s,l;k8;t]-m[kS];
Ist[k2,1]=sum(s in size)bst1|s,k2,1};
Ist[k3,1]=sum(s in size)bstl[s,k3,1];
Ist[k4,1]=sum(s in size)bstl|s,k4,1];
Ist[k1,1]=sum(l in liquid)bst2[1,k1,17;
Ist[k5,1]=sum(s in size,l in liquid)bst3[s,Lk5,1];
Ist[k6,1]=sum(s in size,l in liquid)bst3[s,Lk6,17;
Ist[k7,1]=sum(s in size,l in liquid)bst3[s,Lk7,1];
Ist[k8,1]=sum(s in size,l in liquid)bst3[s,,k8,1];
3

1-2 € 8L ieabtfe REFH00
/1% &
int Q=...;
int work2 Num=...;
/I* %
int time_Num=...;
/I %t
enum process{pl,p2};
enum size{s1,s2,s3};
enum liquid{11,12,13};
enum machinep {ml,m2,m3,m4,m5};
enum machineh{h1,h2,h3,h4,h5,h6,h7,h8 h9};
enum machineo{o1,02,03,04,05};
enum demand{d1,d2,d3,d4,d5};
range work?2 l1..work2 Num;
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range time 1..time Num;

/e % Hic

int+ pt[size,liquid,work2]=...;

int+ ppt[process]=...;

/| 5B

int+ cap[machinep,time]=...;

int+ dp[process,size,liquid,time]=...;

int+ d[size,liquid,time]=...;

int+ caph[machineh,time]=...;

int+ capo[machineo,time]=...;

/iR % BaerL

var float+ L[machinep,time] in 0..1000000;

var float+ Lh[machineh,time] in 0..1000000;

var float+ Lo[machineo,time] in 0..1000000;

var int+ P[process,size,liquid,machinep,demand,time] in 0..1000;
var int+ U[process,size,liquid,time] in 0..100000;
var int+ alphap[process,size,machinep,time] in 0..1;
var int+ gammap[process,size,machinep,time] in 0..1;
var int+ yp[machinep,time] in 0..1;

var int+ betap[machinep,time] in 0..1;

var int+ V[size,liquid,machineh,time] in 0..200;

var int+ B[size,liquid,machineh,time] in 0..1000;
var int+ alphah[size,liquid;machineh,time] in 0..1;
var int+ gammah(size,liquid,machineh,time] in 0..1;
var int+ yh[machineh,time].in 0..1;

var int+ betah[machineh,time] in 0..1;

var int+ O[size,liquid,machineo,time]-in.0::1000;
var int+ alphao[liquid,machineo,time]'in 0..1;

var int+ gammao|liquid,machineo,time] in 0..1;

var int+ yo[machineo,time] in 0..1;

var int+ betao[machineo,time] in 0..1;

minimize// p & 3\

sum(p in process,s in size,j in machinep,t in time)(alphap|[p,s.j,t])-sum(j in
machinep,t in time)betap|j,t]
subject to{

forall(j in machinep)
betapl[j,1]=0;

forall(j in machineh)
betah[j,1]=0;

forall(j in machineo)
betao[j,1]=0;

forall(j in machinep)
yplj,11=0;

forall(j in machineh)
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yh[j,1]=0;

forall(j in machineo)

yo[j,1]=0;

forall(p in process,s in size,j in machinep)

gammapl|p,s.j,1]=0;

forall(s in size,l in liquid,j in machineh)

gammabh[s,l,j,1]=0;

forall(l in liquid,j in machineo)

gammao[l,j,1]=0;

forall(p in process,s in size,j in machinep,t in time)

sum(l in liquid,d in demand)P[p,s,l,j,d,t]<=alphap|p,s,j,t]*Q;
forall(p in process,s in size,j in machinep,t in time)

sum(]l in liquid,d in demand)P|[p,s,L,j,d,t]>=alphap|p.,s.j,t];
forall(p in process,s in size,l in liquid,j in machinep,t in 1..4)
P[p,s,l,j,d1,t+1]=0;

forall(p in process,s in size,l in liquid,j in machinep,t in 1..3)
P[p,s,l,j,d2,t+2]=0;

forall(p in process,s in size,l in liquid,j in machinep,t in 1..2)
P[p,s,l,j,d3,t+3]=0;

forall(p in process,s in size,l in liquid,j in machinep,t in 1..1)
P[p,s.l,j,d4,t+4]=0;

forall(s in size,l in liquid,t in time)

sum(p in process)U[p,s,l,t]|=d[s;Lt];

forall(p in process,s in size,l in liquid)

sum(j in machinep)P[p,s,l,j,d1,1]=dp[p,s,L,1]+U[p,s,L1];
forall(p in process,s in size,lin liquid)

sum(p in process,j in machinep)P[p,s.l,j,d1,1]=sum(p in
process)dp[p.s,l, 1]+d[s,1,1];

forall(p in process,s in size,l in liquid)

sum(j in machinep,t in 1..2)P[p,s,l,j,d2,t]=dp[p,s,,2]+U[p,s,l,2];
forall(p in process,s in size,l in liquid)

sum(p in process,j in machinep,t in 1..2)P[p,s,l,j,d2,t]=sum(p in
process)dp[p,s,l,2]+d[s,L2];

forall(p in process,s in size,l in liquid)

sum(j in machinep,t in 1..3)P[p,s,l,j,d3,t]=dp[p,s.l,3]+U[p,s,l,3];
forall(p in process,s in size,l in liquid)

sum(p in process,j in machinep,t in 1..3)P[p,s,l,j,d3,t]=sum(p in
process)dp[p,s,l,3]+d[s,1,3];

forall(p in process,s in size,l in liquid)

sum(j in machinep,t in 1..4)P[p,s,l,j,d4.t]=dp[p,s,],t4]+U][p,s,l,4];
forall(p in process,s in size,l in liquid)

sum(p in process,j in machinep,t in 1..4)P[p,s,l,j,d4,t]=sum(p in
process)dp[p,s,L,4]+d[s,L4];

forall(p in process,s in size,l in liquid)

sum(j in machinep,t in 1..5)P[p,s,l,j,d5,t]=dp[p,s,,5]+U[p,s,l,5];
forall(p in process,s in size,l in liquid)
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sum(p in process,j in machinep,t in 1..5)P[p,s,L,j,d5,t]=sum(p in
process)dp[p,s,L,5]+d[s,L,5];

forall(j in machinep,t in time)

L[j,t]+sum(p in process,s in size,l in liquid,d in demand)(P[p,s,L,j,d,t]*ppt[p])
+(sum(p in process,s in size)alphap|[p,s.,j,t]-betap[j,t]) *9000=cap[j,t];
forall(j in machinep,t in time)

sum(p in process,s in size)alphap[p,s.j,t|<=1+yp[j,t]*Q;

forall(j in machinep,t in time)

sum(p in process,s in size)alphap[p,s,j,t]>=2-(1-yp[j,t]) *Q;

forall(p in process,s in size,j in machinep,t in 2..5)
alphap(p,s,j,t-1]+alphap(p,s,j,t]<=1+yp[j,t]+gammap[p,s,j,t]*Q;
forall(p in process,s in size,j in machinep,t in 2..5)
alphap([p,s,j,t-1]+alphap[p,s,j,t}>=2-(1-gammap[p,s,},t]) *Q;

forall(p in process,s in size,j in machinep,t in 3..5)
gammap[p.s,j,t-1+gammap|p,s,j,t]<=2-yp[j,t-1];

forall(j in machinep,t in time)

sum(p in process,s in size)gammap|[p,s,j,t]<=betap[j,t]*Q;

forall(j in machinep,t in time)

sum(p in process,s in size)gammap[p,s,j,t|>=betap[j,t];

forall(s in size,l in liquid,j in machineh,t in time)
B[s,l,j,t]|<=alphah[s,L,j,t]*Q;

forall(s in size,l in liquid,j ih-machineh;t in time)
B[s,l,j,t]>=alphah[s,l,j,t];

forall(s in size,l in liquid,j in machineh;t in time)
B[s,Lj,t]<=V[s,l,j,t]*6;

forall(s in size,l in liquid,j in'machineh,t in time)
B[s,Lj,t]>=(V[s,Lj,t]*6-1);

forall(s in size,l in liquid,t in 1..5)

sum(j in machinep,d in demand)P[p1,s,l,j,d,t]=sum(j in machineh)B][s,l,j,t];
forall(j in machineh,t in time)

Lh[j,t]+sum(s in size,l in liquid)(V[s,l,j,t]*pt[s,1,1])

+(sum(s in size,l in liquid)(alphah[s,L,j,t])-betah[j,t])*600=caph[j,t];
forall(l in liquid,j in machineo,t in time)

sum(s in size)O[s,l,j,t]<=alphao[l,j,t]*Q;

forall(l in liquid,j in machineo,t in time)

sum(s in size)O[s,l,j,t]>=alphaol[l,j,t];

forall(s in size,l in liquid,t in 1..5)

sum(j in machinep,d in demand)P[p2,s,L,j,d,t]=sum(j in machineo)O[s,l,j,t];
forall(j in machineo,t in time)

Lo[j,t]+sum(s in size,l in liquid)(O[s,l,j,t]*pt[s,L,2])

+(sum(l in liquid)(alphao[l,j,t])-betao[j,t])*3600=capo[j.t];

forall(j in machineh,t in time)

sum(s in size,l in liquid)alphah[s,l,j,t]<=1+yh[j,t]*Q;

forall(j in machineh,t in time)

sum(s in size,l in liquid)alphah(s,l,j,t]>=2-(1-yh][j,t])*Q;

forall(s in size,l in liquid,j in machineh,t in 2..5)
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alphah[s,l,j,t-1]+alphah[s,l,j,t]|>=2-(1-gammabh[s,1,j,t])*Q;
forall(s in size,l in liquid,j in machineh,t in 2..5)
alphah([s,l,j,t-1]+alphah[s,l,j,t]<=1+yh[},t]+gammah(s,l,j,t]*Q;
forall(s in size,l in liquid,j in machineh,t in 3..5)
gammah(s,l,j,t-1]+gammah(s,l,j,t]<=2-yh[j,t-1];

forall(j in machineh,t in time)

sum(s in size,l in liquid)gammah(s,l,j,t|<=betah[},t]*Q;
forall(j in machineh,t in time)

sum(s in size,l in liquid)gammabh[s,l,j,t|>=betah[],t];
forall(j in machineo,t in time)

sum(l in liquid)alphao[l,j,t]<=1+yo[},t]*Q;

forall(j in machineo,t in time)

sum(l in liquid)alphao[L,j,t]>=2-(1-yo[j,t])*Q;

forall(l in liquid,j in machineo,t in 2..5)
alphao[l,j,t-1]+alphao[l,j,t]>=2-(1-gammao[l,j,t])*Q;
forall(l in liquid,j in machineo,t in 2..5)
alphao[l,j,t-1]+alphao[l,j,t]<=1+yo[j,t]+gammao[l,j,t]*Q;
forall(l in liquid,j in machineo,t in 3..5)
gammaoll,j,t-1]+gammaol[l,j,t]<=2-yol[jst-1];

forall(j in machineo,t in time)

sum(] in liquid)gammao[l,j,t]<=betao[j;t]*Q;

forall(j in machineo,t in time)

sum(l in liquid)gammao[l,j,t|>=betao[},t];

3

YA

1-3 % SR AR 1 H2

/% e

it Q=...;

int time_Num-=...;//t

I/ 8§

enum size{s1,s2,s3};

enum liquid{11,12,13};

enum machineh{h1,h2,h3,h4,h5h6,h7,h8h9};
enum machineo{o1,02,03,04,05};

range time 1..time Num;//t

IS <53

int+ ash[size,liquid,machineh,time]=...;

int+ aso[liquid,machineo,time]=...;

/i35 % e

var int+ gammabh|[size,liquid,machineh,time] in 0..1;
var int+ yh[machineh,time] in 0..1;

var int+ gammao|[liquid,machineo,time] in 0..1;
var int+ yo[machineo,time] in 0..1;

var int+ betao[machineo,time] in 0..1;

var int+ betah[machineh,time] in 0..1;
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maximize

sum(j in machineh,t in time)betah[j,t]+sum(j in machineo,t in
time)betaol[j,t]
subject to{
forall(s in size,l in liquid,j in machineh)
gammabh[s,L,j,1]=0;
forall(s in size,l in liquid,j in machineo)
gammaoll,j,1]=0;
forall(j in machineh,t in time)
sum(s in size,l in liquid)ash[s,L,j,t]<=1+yh[j,t]*Q;
forall(j in machineh,t in time)
sum(s in size,l in liquid)ash[s,Lj,t]>=2-(1-yh[j,t])*Q;
forall(s in size,l in liquid,j in machineh,t in 2..5)
ash[s,Lj,t-1]+ash[s,l,j,t]|>=2-(1-gammabh(s,1,j,t])*Q;
forall(s in size,l in liquid,j in machineh,t in 2..5)
ash[s,l,j,t-1]+ash[s,l,j,t]|<=1+yh[j,t]+gammabh[s,1,j,t]*Q;
forall(s in size,l in liquid,j in machineh,t in 3..5)
gammabh(s,l,j,t-1]+gammah(s,l,j,t]<=2-yh[j,t-1];
forall(j in machineh,t in time)
sum(s in size,l in liquid)gammah[s,l,j,t|<=betah(j,t]*Q;
forall(j in machineh,t in time)
sum(s in size,l in liquid)gammah(s;Lj,t|>=betah[],t];
forall(j in machineo,t in time)
sum(l in liquid)aso[L,j,t]<=1+yo[},t]*Q;
forall(j in machineo,t in time)
sum(l in liquid)aso[L,j,t]>=2<(1-yo[j,t])*Q;
forall(l in liquid,j in machineo,t in-2..5)
aso[l,j,t-1]+aso[l,j,t]>=2-(1-gammao[l,j,t])*Q;
forall(l in liquid,j in machineo,t in 2..5)
aso[l,j,t-1]+aso[l,j,t]<=1+yo[j,t]+gammaoll,j,t]*Q;
forall(l in liquid,j in machineo,t in 3..5)
gammao[l,j,t-1]+gammaol[l,j,t]<=2-yo[j,t-1];
forall(j in machineo,t in time)
sum(l in liquid)gammao[l,j,t]<=betao[j,t]*Q;
forall(j in machineo,t in time)
sum(] in liquid)gammao[l,j,t]>=betao[j,t];

}s

1-4 773 & € #3
I
int time Num=...;
enum demand{d1,d2,d3,d4,d5};
ZE3T:
enum process{pl,p2};
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enum size{s1,s2,s3};

enum liquid{11,12,13};

enum work2 {wl,w2};

enum work {k1,k2.,k3};

enum machinep {m1,m2,m3,m4,m5};
enum machineh{h1,h2,h3,h4,h5h6,h7,h8 h9};
enum machineo{o1,02,03,04,05};

range time 1..time Num;
RS :'d

int+ ppt=...;

int+  bmax=...;

int+ Q=...;

E S ;&5 8

int+ st{fwork]=...;

int+ pt[size,liquid,work2]=...;

int+ patp[process,size,liquid,time]=...;
int+ atp[size,liquid,time]=...;

int+ ctp[machinep,time]=...;

int+ ctph[machineh,time]=...;

int+ ctpo[machineo,time]=...;

int+ as[process,size,machinep,time]=...;
int+ ash[size,liquid,machineh,time]=...;
int+ aso[liquid,machineo;time]=...;

int+ betap[machinep,timel=...;

int+ betah[machineh,time]=...;

int+ betao[machineo,time]=...;

/i % % e

var int+ L[machinep,time] in 0..10000000;

var int+ Lh[machineh,time] in 0..10000000;

var int+ Lo[machineo,time] in 0..10000000;

var int+ P[process,size,liquid,machinep,demand,time] in 0..10000;
var int+ U[process,size,liquid,time] in 0..1000000;
var int+ B[size,liquid,machineh,time] in 0..10000;
var int+ O[size,liquid,machineo,time] in 0..10000;
var int+ V[size,liquid,machineh,time] in 0..10000;
var int+ alphap[process,size,machinep,time] in 0..1;
var int+ alphao[liquid,machineo,time] in 0..1;

var int+ alphah[size,liquid,machineh,time] in 0..1;

minimize// p & ;%
sum(j in machinep,t in 1..4)(sum(p in process,s in
size)(alphap[p.s.j,t]*(1-as[p,s.j,t])*(1tbetap(j,t] *betap[j,t+1])))
+sum(p in process,s in size,j in machinep,t in
5. 5)(alphap [pasaj:t] *( 1 _as[pasaj at]))
subject to{
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forall(p in process,s in size,l in liquid,j in machinep,t in 1..4)
P[p,s.l,j,d1,t+1]=0;

forall(p in process,s in size,l in liquid,j in machinep,t in 1..3)
P[p,s,l,j,d2,t+2]=0;

forall(p in process,s in size,l in liquid,j in machinep,t in 1..2)
P[p,s,l,},d3,t+3]=0;

forall(p in process,s in size,l in liquid,j in machinep,t in 1..1)
P[p,s,l,j,d4,t+4]=0;

forall(j in machinep,t in 1..4)

L[j,t]+sum(p in process,s in size,l in liquid,d in
demand)P[p,s,l,j,d,t]*ppt+sum(p in process,s in
size)(alphap[p,s.j,t]*(1-as[p,s.j,t])*(1+betap[j,t]*betap[j,t+1])) *st[k1]=ctp[j,t];
forall(j in machinep,t in 5..5)

L[j,t]+sum(p in process,s in size,l in liquid,d in
demand)P[p,s,l,j,d,t]*ppt+sum(p in process,s in
size)(alphap([p,s,j,t]*(1-as[p,s.j,t])) *st[k1]=ctp(j.t];

forall(j in machineh,t in 1..4)

Lh[j,t]+sum(s in size,l in liquid)V[s,Lj;t]*pt[s,l,w1]+sum(s in size,l in
liquid)(alphah([s,Lj,t]*(1-ash[s,L;j,t])*(betahfj,t]*betah[j,t+1]))*st[k2]=ctph][j,t];
forall(j in machineh,t in 5..5)

Lh[j,t]+sum(s in size,l in liquid) V{s,l.j,t] *pt[s,l,w1]+sum(s in size,l in
liquid)(alphah[s,1,j,t]*(1-ash[s;Lj,t]))*st[k2]=ctph;.t];

forall(j in machineo,t in 1..4)

Lo[j,t]+sum(s in size,l in liquid)Q[s.Lj,t]*pt[s,l,w2]+sum(l in
liquid)(alphao[L,j,t]*(1-aso[Lj,t]) *(betao[j,t]*betao[j,t+1]))*st[k3]=ctpo[j,t];
forall(j in machineo,t in 5..5)

Lo[j,t]+sum(s in size,l in liquid)O[s,Lj,t]*pt[s,],w2]+sum(] in
liquid)(alphao[l,j,t]*(1-aso[1,,t]))*st[k3]=ctpo[],t];

forall(s in size,l in liquid,t in time)

sum(p in process)U[p,s,l,t]=atp[s,l,t];

forall(p in process,s in size,l in liquid)

sum(j in machinep)P[p,s,l,j,d1,1]=patp[p,s,],1]+U][p,s,L,1];

forall(p in process,s in size,l in liquid)

sum(j in machinep,t in 1..2)P[p,s,l,j,d2,t]=patp[p,s,,2]+U[p,s,l,2];
forall(p in process,s in size,l in liquid)

sum(j in machinep,t in 1..3)P[p,s,l,j,d3,t]=patp[p,s,L,.3]+U[p,s,.3];
forall(p in process,s in size,l in liquid)

sum(j in machinep,t in 1..4)P[p,s,l,j,d4.t]=patp[p,s,,4]+U[p,s,l.4];
forall(p in process,s in size,l in liquid)

sum(j in machinep,t in 1..5)P[p,s,l,j,d5,t]=patp[p,s,l,5]+U[p,s,L,5];
forall(s in size,l in liquid)

sum(p in process,j in machinep,t in 1..5)P[p,s,l,j,d5,t]=sum(p in
process)patp[p,s,l,5 | +atp[s,1,5];

forall(p in process,s in size,j in machinep,t in time)

sum(l in liquid,d in demand)P|p,s,l,j,d,t][<=alphap|p,s.,},t]*Q;
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forall(p in process,s in size,j in machinep,t in time)

sum(l in liquid,d in demand)P|[p,s,L,j,d,t]>=alphap|p,s.j,t];

forall(s in size,l in liquid,t in 1..5)

sum(j in machineh)BJs,l,j,t]=sum(j in machinep,d in demand)P[p1,s,L,j,d,t];
forall(s in size,l in liquid,t in 1..5)

sum(j in machineo)O[s,l,j,t]=sum(j in machinep,d in demand)P[p2,s,l,j,d,t];
forall(s in size,l in liquid,j in machineh,t in time)
B[s,l,j,t]<=alphah[s,l,j,t]*Q;

forall(s in size,l in liquid,j in machineh,t in time)

B[s,L,j,t]>=alphah[s,1,j,t];

forall(l in liquid,j in machineo,t in time)

sum(s in size)O[s,l,j,t]<=alphao[l,j,t]*Q;

forall(l in liquid,j in machineo,t in time)

sum(s in size)O[s,l,j,t]>=alphao[l,j,t];

forall(s in size,l in liquid,j in machineh,t in time)
(V[s,Lj,t]-1)*6<=Bf[s,1,,t];

forall(s in size,l in liquid,j in machineh,t in time)

V[s,l,j,t]*6>=B|s,1,,t];

¥
1-5 € A ficst

/I A
int time_Num=...;
enum demand{d1,d2,d3,d4,d5};
I3
enum process{pl,p2};
enum size{s1,s2,s3};
enum liquid{11,12,13};
enum work2 {w1,w2};
enum work {k1,k2 k3};
enum machinep{ml,m2,m3,m4,m5};
enum machineh{h1,h2,h3,h4,h5,h6,h7,h8 h9};
enum machineo{o1,02,03,04,05};
range time 1..time_Num;
/e i
int+ ppt=...;
int+ bmax=...;
int+ Q=..;
int+ au=...;
E S <38
int+  stfwork]=...;
int+ pt[size,liquid,work2]=...;
int+ patp[process,size,liquid,time]=...;
int+  atp[size,liquid,time]=...;
int+ ctp[machinep,time]=...;
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int+ ctph[machineh,time]=...;

int+ ctpo[machineo,time]=...;

int+  as[process,size,machinep,time]=...;
int+ ash[size,liquid,machineh,time]=...;
int+ aso[liquid,machineo,time]=...;

int+ betap[machinep,time]=...;

int+ betah[machineh,time]=...;

int+ betao[machineo,time]=...;

/73K % e

var int+ L[machinep,time] in 0..10000000;

var int+ Lh[machineh,time] in 0..10000000;

var int+ Lo[machineo,time] in 0..10000000;

var int+ P[process,size,liquid,machinep,demand,time] in 0..10000;
var int+ U[process,size,liquid,time] in 0..1000000;
var int+ B[size,liquid,machineh,time] in 0..10000;
var int+ O[size,liquid,machineo,time] in 0..10000;
var int+ V[size,liquid,machineh,time] in 0..10000;
var int+ alphap[process,size,machinep,time] in 0..1;
var int+ alphao[liquid,machineo,time] in 0..1;

var int+ alphah[size,liquid,machineh,time} in 0..1;
var float+ ul[machinep,time] in 0..1;

var float+ u2[machinep,time] in 0..1;

minimize// P & 3¢

sum(j in machinep,t in time)(ul[j,t]+u2[j,t])subject to{
forall(p in process,s in size,l in'liquid,j in machinep,t in 1..4)
P[p,s,l,j,d1,t+1]=0;
forall(p in process,s in size,l in liquid,j in machinep,t in 1..3)
P[p,s.l,j,d2,t+2]=0;
forall(p in process,s in size,l in liquid,j in machinep,t in 1..2)
P[p,s,l,j,d3,t+3]=0;
forall(p in process,s in size,l in liquid,j in machinep,tin 1..1)
P[p,s.l,j,d4,t+4]=0;
forall(j in machinep,t in time)
ul [j,t]—u2[j,t]=((cap[j,t] 'Lﬁat])/cap[jat])'au;
forall(j in machinep,t in 1..4)
L[j,t]+sum(p in process,s in size,l in liquid,d in
demand)P[p,s,l,j,d,t]*ppt+sum(p in process,s in
size)(alphap[p,s.j,t]*(1-as[p,s.j,t])*(1+betap[j,t]*betap[j,t+1])) *st[k1]=ctp[j,t];
forall(j in machinep,t in 5..5)
L[j,t]+sum(p in process,s in size,l in liquid,d in
demand)P[p,s,l,j,d,t]*ppt+sum(p in process,s in
size)(alphap([p.s.j,t]*(1-as[p,s.j,t])) *st[k1]=ctp(j.t];
forall(j in machineh,t in 1..4)
Lh[j,t]+sum(s in size,l in liquid)V[s,Lj,t]*pt[s,l,w1]+sum(s in size,l in
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liquid)(alphah[s,L,j,t]*(1-ash[s,l,j,t])*(betah[j,t]*betah[j,t+1]))*st[k2]=ctph][j,t];
forall(j in machineh,t in 5..5)

Lh[j,t]+sum(s in size,l in liquid)V[s,l,j,t]*pt[s,Lw1]+sum(s in size,l in
liquid)(alphah[s,l,j,t]*(1-ash[s,l,j,t]))*st[k2]=ctph[j,t];

forall(m in machineo,t in 1..4)

Lo[m,t]+sum(s in size,l in liquid)O[s,],m,t]*pt[s,l,w2]+sum(l in
liquid)(alphao[l,m,t]*(1-aso[l,m,t])*(betao[m,t]*betao[m,t+1]))*st[k3]=ctpo[m,
t];

forall(m in machineo,t in 5..5)

Lo[m,t]+sum(s in size,l in liquid)O[s,],m,t]*pt[s,l,w2]+sum(l in
liquid)(alphao[l,m,t]*(1-aso[l,m,t]))*st[k3]=ctpo[m,t];

forall(s in size,l in liquid,t in time)

sum(p in process)U[p,s,l,t]=atp[s,l,t];

forall(p in process,s in size,l in liquid)

sum(j in machinep)P[p,s,l,j,d1,1]=patp[p,s,],1]+U][p,s,l,1];

forall(p in process,s in size,l in liquid)

sum(j in machinep,t in 1..2)P[p,s,l,j,d2,t]=patp[p,s,,2]+U[p,s,l,2];
forall(p in process,s in size,l in liquid)

sum(j in machinep,t in 1..3)P[p,s,l,j,d3.t]=patp[p,s,l,3]+U[p,s,L,3];
forall(p in process,s in size,l in liquid)

sum(j in machinep,t in 1..4)P[p;s,l,j,d4;t]=patp[p,s;L,4]+U[p,s,1.4];
forall(p in process,s in size,l'in liquid)

sum(j in machinep,t in 1..5)P[p;s,L,j,d5,t|=patp[p;s.1,5]+U[p,s,L,5];
forall(s in size,l in liquid)

sum(p in process,j in machinep,tin1..5)P[p,s,l.j,d5,t|=sum(p in
process)patp[p,s,l,5]+atp[s,1;5];

forall(p in process,s in size,j in‘machinep,t in-time)

sum(l in liquid,d in demand)P|p,s,l,j,d,t]<=alphap|p,s.},t]*Q;

forall(p in process,s in size,j in machinep,t in time)

sum(l in liquid,d in demand)P[p,s,l,j,d,t]>=alphap[p,s.j,t];

forall(s in size,l in liquid,t in 1..5)

sum(j in machineh)B[s,l,j,t]=sum(j in machinep,d in demand)P[p1,s,L,j,d,t];
forall(s in size,l in liquid,t in 1..5)

sum(j in machineo)O[s,l,j,t]=sum(j in machinep,d in demand)P[p2,s,l,j,d,t];
forall(s in size,l in liquid,j in machineh,t in time)
B[s,L,j,t]<=alphah[s,1,j,t]*Q;

forall(s in size,l in liquid,j in machineh,t in time)
B[s,Lj,t]>=alphah[s,l,j,t];

forall(l in liquid,m in machineo,t in time)

sum(s in size)O[s,l,m,t]<=alphao[l,m,t]*Q;

forall(l in liquid,m in machineo,t in time)

sum(s in size)O[s,l,m,t]>=alphao[l,m,t];

forall(s in size,l in liquid,j in machineh,t in time)
(V[s,L,j,t]-1)*6<=B[s,1,j,t];

forall(s in size,l in liquid,j in machineh,t in time)
V[s,Lj,t]*6>=B[s,L,j,t];
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gammap[1,2,1,2]=1
gammap[1,2,1,3]=1
gammap[1,2,1,4]=1
gammap[1,2,1,5]=1
gammap[1,3,2,2]=1
gammap[1,3,2,3]=1
gammap[1,3,2,4]=1
gammap[1,3,2,5]=1
gammap[2,3,3,2]=1
gammap[2,3,3,3]=1
gammap[2,1,3,4]=1
gammap[2,1,3,5]=1
gammap[1,1,4,2]=1
gammap[1,1,4,3]=1
gammap[1,1,4,4]=1
gammap[1,1,4,5]=1
gammap[2,1,5,2]=1
gammap[2,2,5,3]=1
gammap(2,2,5,4]=1
gammap[2,2,5,5]=1
yp[5,2]=1
yp[3,3]=1

betap[1, 2] 1

alphah([2,1,3,3]=1
alphah[2,3,3,3]=1
alphah[3,2,3,3]=1
alphah[3,3,3,3]=1
alphah([2,1,4,3]=1
alphah([2,1,5,3]=1
alphah[3,2,5,3]=1
alphah[3,3,5,3]=1
alphah[1,2,6,3]=1
alphah[3,2,6,3]=1
alphah[2,3,7,3]=1
alphah[3,2,7,3]=1
alphah[1,2,8,3]=1
alphah[1,3,8,3]=1
alphah[2,1,8;3]=1
alphah[2,1,1,4]=1
alphah[3,2,1,4]=1
alphah[1,2,2,4]=1
alphah[1,3,2,4]=1
alphah[2,3,2.4]=1
alphah[1,3,3.4]=1
alphah{2,3,3,4]=1
alphah[1.1,4,4]=1
alphah[1,3,4.4]=1
alphah[2,1,4,4]=1
alphah([2,3,4,4]=1
alphah[3,2,4,4]=1
alphah[3,3,4,4]=1
alphah[1,1,5,4]=1
alphah[1,2,5,4]=1
alphah[1,3,5,4]=1
alphah([2,1,5,4]=1
alphah[2,3,5,4]=1
alphah[3,2,5,4]=1
alphah[1,2,6,4]=1
alphah[1,3,6,4]=1
alphah[2,1,6,4]=1
alphah[2,3,6,4]=1
alphah[3,2,6,4]=1
alphah([2,1,7,4]=1
alphah[1,2,8,4]=1
alphah[1,3,9,4]=1

yh[5,5]=1
yh[8,5]=1
betah[1,2]
betah[3,2
betah[4,2
betah[2,3
betah[3,3
betah[4,3
betah[2,4
betah[8,4
betah[4,5]=
alphao[2,2,1]=1
alphao[3,3,1]=1
alphao[1,4,1]=1
alphao[3,5,1]=1
alphao[1,1,2]=1
alphao[2,1,2]=1
alphao[1,2,2]=1
alphao[2,2,2]=1
alphao([3,2,2]=1
alphao[1,3,2]=1
alphao[2,3,2]=1
alphao[3,3,2]=1
alphao[1,4,2]=1
alphao[2,4,2]=1
alphao[3,4,2]=1
alphao[1,5,2]=1
alphao[2,5,2]=1
=1
=1
=1
=1
=1
=1
=1
=1
=1
=1
=1
=1
=1
=1
=1

I_II_II_II_ITI_II_II_I
ek ek ek e ek ek e ek

alphao(3,5,2
alphao[1,1,3
alphao[2,1,3
alphao[3,1,3
alphao[3,2,3
alphao[1,3,3
alphao(3,3,3
alphao[2,4,3
alphao(3,4,3
alphao[1,5,3
alphao[3,5,3
alphao[1,1,4
alphao([2,1,4
alphao[3,1,4
alphao[1,2,4
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alphah[1,3,1,1]=1
alphah[2,3,2,1]=1
alphah[1,1,3,1]=1
alphah[3,2,4,1]=1
alphah[2,2,5,1]=1
alphah[2,2,6,1]=1
alphah[3,3,7,1]=1
alphah[3,3,8,1]=1
alphah[1,2,9,1]=1
alphah[1,1,1,2]=1
alphah[1,2,1,2]=1
alphah[1,3,1,2]=1
alphah[2,1,1,2]=1
alphah[2,2,1,2]=1
alphah[3,1,1,2]=1
alphah[3,2,1,2]=1
alphah[3,3,1,2]=1
alphah[1,1,2,2]=1
alphah[1,2,2,2]=1
alphah[2,3,2,2]=1
alphah[3,1,2,2]=1
alphah[3,2,2,2]=1
alphah[3,3,2,2]=1
alphah[1,1,3,2]=1
alphah[1,2,3,2]=1
alphah[1,3,3,2]=1
alphah[2,2,3,2]=1
alphah[2,3,3,2]=1
alphah[3,1,3,2]=1
alphah[3,2,3,2]=1
alphah[1,3,4,2]=1
alphah([2,1,4,2]=1
alphah[3,2,4,2]=1
alphah[2,2,5,2]=1
alphah[2,3,5,2]=1
alphah[2,1,6,2]=1
alphah[1,3,8,2]=1
alphah[1,1,9,2]=1
alphah[2,1,9,2]=1
alphah[3,1,9,2]=1
alphah[3,2,9,2]=1
alphah[3,3,9,2]=1
alphah[1,2,1,3]=1
alphah([2,3,1,3]=1
alphah[1,3,2,3]=1
alphah[3,3,2,3]=1

alphah[2,1,9,4]=1
alphah([2,3,9,4]=1
alphah[1,3,1,5]=1
alphah[2,3,1,5]=1
alphah[1,1,4,5]=1
alphah[1,3,4,5]=1
alphah[2,3.,4,5]=1
alphah[1,1,5,5]=1
alphah[1,3,5,5]=1
alphah[3,3,5,5]=1
alphah[1,1,6,5]=1
alphah[2,3,7,5]=1
alphah[1,1,8,5]=1
alphah[1,3,8,5]=1
alphah[3,3,8,5]=1
gammah[1,1,3,2]=1
gammah[1,3,1,2]=1
gammah[3,2,4,2]=1
gammah[2,1,4,3]=1
gammah(3,2,3,3]=1
gammah|3,3;2,3]=1
gammahf1,2,8,4]=1
gammah[1,3,2,4]=1
gammah[1,1,4,5]=1
gammah(2,3,4,5]=1
yh[1,2]=1
yh[2,2]=1

alphao[2,2,4]=1
alphao[3,2,4]=1
alphao[1,3,4]=1
alphao[2,3,4]=1
alphao[3,3,4]=1
alphao[1,4,4]=1
alphao[2,4,4]=1
alphao[3,4,4]=1
alphao[1,5,4]=1
alphao[2,5,4]=1
alphao[1,1,5]=1
alphao[2,1,5]=1
alphao[1,2,5]=1
alphao[2,2,5]=1
alphao([3,2,5]=1
alphao[1,3,5]=1
alphao[2,3,5]=1
alphao[1,4,5]=1
alphao[2,5,5]=1
gammaol[1,4,2]=1
gammao[2,2,2]=1
gammao|3,3,2]=1
gammao[1,1,3]=1
gammao[1,3,3]=1
gammao[2,4,3]=1
gammao[3,2,3]=1
gammao[1,5,4]=1
gammao[2,1,4]=1
gammao|3,1,4]=1
gammao|3,3.,4]=1
gammao|3,4,4]=1
gammao[1,4,5]=1
gammao[2,5,5]=1

o

© C O
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alphah[1,1,3,3]=1

yh[4,5]=1

yo[2,5]=1

yo[3,5]=1

betao[2,2]=1
betao[3,2]=1
betao[4,2]=1
betao[1,3]=1
betao[2,3]=1
betao[3,3]=1
betao[4,3]=1
betao[1,4]=1
betao[3,4]=1
betao[4,4]=1
betao[5,4]=1
betao[4,5]=1
betao[5,5]=1
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22 A rEpAd ks

L[1,1]=360
L[1,2]=576
L[1,3]=2736
L[1,4]=2736
L[1,5]=76320
L[2,1]=13536
L[2,2]=576
L[2,3]=864
L[2,4]=18000
L[2,5]=82368
L[3,1]=4392
L[3,2]=576
L[3,3]=792
L[3,4]=720
L[3,5]=720
L[4,1]=360
L[4,2]=576
L[4,3]=720
L[4,4]=720
L[4,5]=720
L[5,1]=360
L[5,2]=648
L[5,3]=720
L[5,4]=720
L[5,5]=184248
Lo[5,2]=53280
Lo[5,3]=39520
Lo[5,4]=321820
Lo[5,5]=116820

=234200
11780
8320
12420
=4320
10200

Lh[1,1]=
Lh[1,2]=
Lh[1,3]=
Lh[1,4]=
Lh[1,5]=
Lh[2,1]=
Lh[2,2]=9280
Lh[2,3]=5120
Lh[2,4]=30520
Lh[2,5]=328320
Lh[3,1]=261600
Lh[3,2]=5680
Lh[3,3]=12020
Lh[3,4]=34920
Lh[3,5]=328320
Lh[4,1]=11900
Lh[4,2]=15980
Lh[4,3]=4320
Lh[4,4]=217120
Lh[4,5]=34320
Lh[5,11=631200
Lh[5,2]=329880
Lh[5,3]=12020
Lh[5,4]=191520
LK[5,5]=12820
Lh[6,1]=10200
Lh[6,2]=5880
Lh[6,3]=273120
Lh[6,4]=25720
Lh[6,5]=8520
Lh[7,1]=11900
Lh[7,2]=384480
Lh[7,3]=56920
Lh[7,4]=314220
Lh[7,5]=17220
Lh[8,1]=752900
Lh[8,2]=199280
Lh[8,3]=127020
Lh[8,4]=49020
Lh[8,5]=25920
Lh[9,1]=155200
Lh[9,2]=10580
Lh[9,3]=328320
Lh[9,4]=2720

Lo[1,1]=726300
Lo[1,2]=475380
Lo[1,3]=620
Lo[1,4]=220
Lo[1,5]=168820
Lo[2,1]=65700
Lo[2,2]=880
Lo[2,3]=289220
Lo[2,4]=6260
Lo[2,5]=315020
Lo[3,1]=335600
Lo[3,2]=1380
Lo[3,3]=1020
Lo[3,4]=177120
Lo[3,5]=321820
Lo[4,1]=384600
Lo[4,2]=448780
Lo[4,3]=321620
Lo[4,4]=132120
Lo[4,5]=79120
Lo[5,1]=17200
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Lh[9,5]=328320

B[1,2,7,2]=43
B[1,1,8,1]=18
B[1,1,1,2]=6
B[1,1,2,3]=6
B[1,2,5,1]=2
B[2,3,1,1]=8
0[1,2,4,11=5
0[2.3,1,1]=63
0[2,3,1,3]=52
0[2.,3,2,3]=25
0[2,3,2,2]=1
0[2.,3,3,3]=1
U[1,1,2,4]=45
U[1,2,3,2]=8
U[2,2,3,2]=42
U[2,1,2,4]=5
V[1,2,7,21=8
V[1,1,8,1]=3
V[1,1,1,2]=1
V[1,1,2,3]=1
V[1,2,5,1]=1
V[2.,3,1,1]=2

alphap[1,1,2,4]=1
alphap[1,1,4,1]=1
alphap[1,1,4,2]=1
alphap[1,1,4,3]=1
alphap[1,1,5,5]=1
alphap[1,2,1,1]=1
alphap[2,1,5,2]=1
alphap([2,2,2,1]=1
alphap[2,2,2,3]=1
alphap(2,2,5,3]=1
alphah[1,1,1,2]=1
alphah[1,1,2,3]=1
alphah[1,1,8,1]=1
alphah[1,2,5,1]=1
alphah[1,2,7,2]=1
alphah[2,3,1,1]=1
alphao[2,4,1]=1
alphao[3,1,1]=1
alphao[3,1,3]=1
alphao[3,2,2]=1
=1
=1

alphaof3,2,3
alphao[3.3,3
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23 E B RELEE

L[1,1]=360 Lh[1, 1]=113100 Lo[1,1]=404100
L[1,2]=576 Lh[1,2]=80 Lo[1,2]=487380
L[1,3]=720 Lh[1,3]=7920 Lo[1,3]=275120
L[1,4]=19008 Lh[1,4]=40020 Lo[1,4]=220
L[1,5]=18936 Lh[1,5]=4320 Lo[1,5]=20
L[2,1]=360 Lh[2,1]=10200 Lo[2,1]=0
L[2,2]=1584 Lh[2,2]=10280 Lo[2,2]=175380
L[2,3]=23904 Lh[2,3]=5320 Lo[2,3]=328320
L[2,4]=23904 Lh[2,4]=247520 Lo[2,4]=3220
L[2,5]=22968 Lh[2,5]=8520 Lo[2,5]=174620
L[3,1]=432 Lh[3,1]=29500 Lo[3,1]=558000
L[3,2]=360 Lh[3,2]=6280 Lo[3,2]=175080
L[3,3]=1584 Lh[3,3]=12420 Lo[3,3]=2520
L[3,4]=12816 Lh[3,4]=68820 Lo[3,4]=220
L[3,5]=1728 Lh[3,5]=287820 Lo[3,5]=326820
L[4,1]=360 Lh[4,1]=1600 Lo[4,1]=397200
L[4,2]=576 Lh[4,2]=385280 Lo[4,2]=102980

L[4,3]=19872
L[4,4]=23904
L[4,5]=23904
L[5,1]=360
L[5,2]=648
L[5,3]=23904
L[5,4]=720
L[5,5]=20952

Lh[4,3]=320
Lh[4,4]=190920
Eh[4,51=7720
Lh[5,1]=644700
Lh[5,21=248230
Lh[5,3]=12020
[h[5,4]=300720
Lh[5,5]=26720
Lh[6,1]=10200
Lh[6,2]=6480
Lh[6,3]=190920
Lh[6,4]=67820
Lh[6,5]=328320
Lh[7,1]=11900
Lh[7,2]=315180
Lh[7,3]=2520
Lh[7,4]=328320
Lh[7,5]=3920
Lh[8,1]=792800

=

I=

1=

1=

=

I=

1=

=

Lh[8,2]=7480
Lh[8,3]=154420
Lh[8,4]=13220
Lh[8,5]=39820
Lh[9,1]=155200
Lh[9,2]=12380
Lh[9,3]=272720
Lh[9,4]=274120

Lo[4,3]=146220
Lo[4,4]=1220
Lo[4,5]=320
Lo[5,1]=337200
Lo[5,2]=680
Lo[5,3]=1120
Lo[5,4]=222820
Lo[5,5]=116820
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Lh[9,5]=287220

B[1,1,3,1]=250
B[1,1,2,5]=144
B[1,3,8,4]=135
B[1,1,4,5]=132
B[1,3,7,2]=32
B[1,1,3,5]=18
B[1,3,3,4]=17
B[1,1,7,5]=6
B[1,3,3,3]=6
B[1,3,3,1]=3
B[2,2,6,2]=216
B[2,3,4,3]=126
B[2,3,8,2]=83
B[2,2,1,2]=48
B[2,2,2,2]=18
B[2,2,9,2]=18
B[2,3,6,3]=18
B[2,3,7,2]=18
B[2,3,9,3]=16
B[2,3,5,3]=12
B[2,3,7,3]=12
B[2,3,4,1]=8
B[2,3,3,3]=6
B[2,3,8,3]=6
B[2,3,1,3]=2
B[2,1,9,3]=1
B[3,2,3,2]=108
B[3,3,3,1]=84
B[3,2,1,1]=57
B[3,2,4,1]=48
B[3,3,3,4]=46
B[3,2,5,2]=36
B[3,3,6,3]=14
B[3,3,2,3]=6
B[3,2,4,2]=1

O[1,1,5,3]=152
0[1,3,1,1]=152
O[1,1,4,3]=129
O[1,1,1,5]=119
O[1,1,4,5]=108
0[1,1,3,2]=64
0[1,3,4,4]=56
0[1,3,2,1]=48
O[1,1,1,1]=5
0[1,1,2,5]=3
0[1,3,3,4]=1
0[2,3,3.2]=125
0[2,1,3.4]=117
0[2,3,4,4]=104
0[2,1,1,1]1=78
0[2,3,5,4]=64
0[2.3,1,1]=49
0[2.,3,1,3]=31
O[2,1,2.41=2
0[2.1,5,4]=2
0[3,3.4.2]5217
0[3.3,4,5]=106
0[3.3,2,5]-86
0[3,3/5,2]=37
O[33,1,1]=4

U[1,1,3,4
U[1,3,3,4
U[1,2,3,2
U[1,1,1,5

=19

=15

]

]
U[1,2,1,4]

]

]

]

=5

3
0

0
9
3

U[2,1,1,5
U[2,2,1,4
U[2,2,3.2
U[2,1,3,4

1
1
27
20
1
2
1
1

3
9
7
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L[1,1]=360
L[1,2]=576
L[1,3]=720
L[1,4]=19008
L[1,5]=18936
L[2,1]=360
L[2,2]=1584
L[2,3]=23904
L[2,4]=23904
L[2,5]=22968
L[3,1]=432
L[3,2]=360
L[3,3]=1584
L[3,4]=12816
L[3,5]=1728
L[4,1]=360
L[4,2]=576
L[4,3]=19872
L[4,4]=23904
L[4,5]=23904
L[5,1]=360
L[5,2]=648
L[5,3]=23904
L[5,4]=720
L[5,5]=20952

Lh[1,1
Lh[1,2
Lh[1,3
Lh[1,4
Lh[1,5
Lh[2,1
Lh[2,2]=10280
Lh[2,3]=5320

= 113100
|=8
1=
1=
I=
1=
-

Lh[2,4]=247520
I=
1=
1=
I=
1=
1=
1=
I=

7920
=40020
=4320
10200

Lh[2,5]=8520
Lh[3,1]=29500
Lh[3,2]=6280
Lh[3,3]=12420
Lh[3,4]=68820
Lh[3,5]=287820
Lh[4,1]=1600
Lh[4,2]=385280
Lh[4,3]=320
Lh[4:4]=190920
Lh[4,5]=7720
Eh[5,1]=644700
Lh[5,2]=248280
Lh[5,3]=12020
Lh[5,4]=300720
Lh[5,5]=26720
Lh[6,1]=10200
Lh[6,2]=6480
Lh[6,3]=190920
Lh[6,4]=67820
Lh[6,5]=328320
Lh[7,1]=11900
Lh[7,2]=315180
Lh[7,3]=2520
Lh[7,4]=328320
Lh[7,5]=3920
Lh[8,1]=792800
Lh[8,2]=7480
=
=
=
=
=
=
=
=

Lh[8,3]=154420
Lh[8,4]=13220
Lh[8,5]=39820
Lh[9,1]=155200
Lh[9,2]=12380
Lh[9,3]=272720
Lh[9,4]=274120
Lh[9,5]=287220

Lo[1,1]=404100
Lo[1,2]=487380
Lo[1,3]=275120
Lo[1,4]=220
Lo[1,5]=20
Lo[2,1]=0
Lo[2,2]=175380
Lo[2,3]=328320
Lo[2,4]=3220
Lo[2,5]=174620
Lo[3,1]=558000
Lo[3,2]=175080
Lo[3,3]=2520
Lo[3,4]=220
Lo[3,5]=326820
Lo[4,1]=397200
Lo[4,2]=102980
Lo[4,3]=146220
Lo[4,4]=1220
Lo[4,5]=320
Lo[5,1]=337200
Lo[5,2]=680
Lo[5,3]=1120
Lo[5,4]=222820
Lo[5,5]=116820
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alphap[1,1,1,5]=1
alphap[1,1,4,1]=1
alphap[1,1,4,2]=1
alphap[1,1,4,3]=1
alphap[1,1,4,4]=1
alphap[1,1,4,5]=1
alphap[1,2,1,1]=1
alphap[1,2,1,2]=1
alphap([1,2,1,3]=1
alphap[1,3,2,1]=1
alphap[1,3,2,2]=1
alphap[1,3,2,3]=1
alphap[1,3,2,4]=1
alphap[2,1,2,5]=1
alphap[2,1,3,3]=1
alphap[2,1,3,4]=1
alphap(2,1,3,5]=1
alphap[2,1,5,1]=1
alphap[2,1,5,2]=1
alphap([2,2,1,4]=1
alphap([2,2,3,1]=1
alphap[2,2,5,2]=1
alphap[2,2,5,3]=1
alphap[2,3,3,1]=1
alphap[2,3,3,2]=1
alphap[2,3,5,5]=1

alphah[1,1,2,5]=1
alphah[1,1,3,1]=1
alphah[1,1,3,5]=1
alphah[1,1,4,5]=1
alphah[1,1,7,5]=1
alphah[1,3,3,1]=1
alphah[1,3,3,3]=1
alphah[1,3,3,4]=1
alphah[1,3,7,2]=1
alphah[1,3,8,4]=1
alphah([2,1,9,3]=1
alphah[2,2,1,2]=1
alphah[2,2,2,2]=1
alphah[2,2,6,2]=1
alphah[2,2,9,2]=1
alphah([2,3,1,3]=1
alphah[2,3,3,3]=1
alphah[2,3,4;1]=1
alphah|[2.3,4,3]=1
alphah[2,3,5;3]=1
alphah{2.3,6,3]=1
alphah[2,3,7,2]=1
alphah([2,3,7.3]=1
alphah[2.3,8,2]=1
alphah(2.3,8,3]=1
alphah[2,3,9,3]=1
alphah[3.2,1,1]=1
alphah[3,2,3,2]=1
alphah[3,2,4,1]=1
alphah[3,2,4,2]=1
alphah[3,2,5,2]=1
alphah[3,3,2,3]=1
alphah[3,3,3,1]=1
alphah[3,3,3,4]=1
alphah[3,3,6,3]=1

alphao[1,1,1]=
alphao[1,1,5]=
alphao[1,2,4]=

bt}

[

[

[

alphao[1,2,5]=
alphao[1,3,2]=1
alphao[1,3,4]=1
alphao[1,4,3]=1
alphao[1,4,5]=1
alphao[1,5,3]=1
alphao[1,5,4]=1
alphao[3,1,1]=1
alphao[3,1,3]=1
alphao[3,2,1]=1
alphao[3,2,5]=1
alphao[3,3,2]=1
alphao[3,3,4]=1
alphao[3,4,2]=1
alphao[3.,4,4]=1
alphao[3.,4,5]=1
alphao[3,5,2]=1
alphao[3,5,4]=1
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