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Filter Contractors
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Abstract

Color filter (CF) is one of the five critical components for the
thin-film-transistor liquid-crystal-display (TFT-LCD), The CF-specialized
factory adopts flow shop manufacturing and takes various orders from
customers. It thus must consider the characristics of sequence dependent setup
time in mask allocation and machine scheduling problems. Besides, material
saving, including glasses and photoresists, can also be considered in scheduling.
This thesis considers above characteristics and proposes a mechanism
regarding to master production schedule (MPS)for deciding schedules.

This mechanism classifies orders by due dates so as to solve schedules for
each planning period. The mechanism consists of two modules. First, "capacity
estimation module” checks the available capacity of machines and the quantity
of masks to see if the capacity and masks can satisfy the demand of orders.
Then, for maximizing delivery rate, “master production schedule module”
constructs a mixed integer programming model to solve the scheduling
problem with consideration of sequence dependence setup time and the
available units of masks. For cost reduction, this module further proposes two
models for photoresists savings and for minimizing tardy jobs by glasses
substitution respectively.

Experimental studies reveal that suitable production schedules can be
found with the proposed mechanism. When the CF-specialized factory lacks of
capacity, it will apply the glasses substitution model to reduce tardiness of
orders. On the contrary, when it has enough capacity, the saving of material

cost can be derived on the premise of satisfying due dates of all orders by



running photoresists saving model. Moreover, this mechanism proposed can be
used to determine the optimal product mix under the restriction that the total
number of product types are fixed so as to make the suggestion in order taking
for the specialized factories. Thus, this thesis proposameahanism that is
practical in effectively cost reduction and in raising the competitiveness for the

CF factories.

Keywords: Color Filter Specialized factory, Flow shop, Sequence dependent
setup time, Mixed integer programming, Mask resource, glasses substitution,

photoresist
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X[8,1,3]=18000.0 |y[9,4,1,3]=1y[4,8,1,3]=10[2,1,2]=1X[1,2,3]=13282.7 |y[9,2,2,3]=1y[1,7,2,3]=15[2,2,3]=1X[6,3,3]=12363.0 |y[9,5,3,3]=1y[5,1,3,3]=1c[1,3,3]=1
. X[7,1,3]=6782.0 |y[4,8,1,3]=1y[8,7,1,3]=1a[4,1,3]=1X[3,2,3]2221 737 [y[2:1,2,3]=1y[2.1,2,3]=1a[1,2,3]=1/X[2,3,3]=2782.3 |y[5,6,3,3]=1y[5,2,3,3]=10[2,3,3]=1
BG[4,1,3]=1 v[8,7,1,3]=1 o[7,1,3]=1X[7,2,3]=1018.0 “ly[1,3,2,3]=1y[2,3,2,3]=10[2,2,3]=1X[1,3,3]=4817.3 |y[6,2,3,3]=1y[5,6,3,3]=10[5,3,3]=1
FG[7,1,3]=1 v[7,9,1,3]=1 a[8,1,3]=1BG[2,2,3]=1 ¥[3,7:2;31=1y[2,7,2,3]=1¢[3,2,3]=1BG[5,3,3]=1 v[2,1,3,3]=1y[6,1,3,3]=1c[6,3,3]=1

FG[7,2,3]=1 v[7,9,2,31=1y[3,7,2,3]=10[7,2,3]=1FG[1,3,3]=1 v[1,9,3,3]=1y[6.,2,3,3]=1

X[3,1,4]=10526.3 |p[7,3,1,4]=1 5[2,1,4]=1/X[6,2,4]=10337.0 |B[7,6,2,4]=1 8[1,2,4]=1X[2,3,4]=10417.7 |B[1,2,3,4]=1 8[1,3,4]=1
4 |BG[3,1,4]=1 v[9,3,1,4]=1 [3,1,4]=1BG[6,2,4]=1 v[9,6,2,4]=1 8[2,2,4=1BG[2,3,4]=1 v[9,2,3,4]=1 [2,3,4]=1

FG[3,1,4]=1 v[3,9,1,4]=1 FG[6,2,4]=1 v[6,9,2,4]=1 a[6,2,4]=1|FG[2,3,4]=1 v[2,9,3,4]=1

i Xlim,s] =X, .., BGlms]=BG,,, FGlms]=FG ,, Bli.’\ms]=8 ¢ YLI'MmSI=V; . YLIMSI=Y .
ofr, ms] =0, . oli, msl=a;, ., Yi.Imsl=Y;. ., GLiims]=GL,,
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THEBRELH SR | R
L 4-14 5 5 ILOG OPL StudioRf#is #ri8 2 53t 5 » £ 4-15% &
2 AT 0 & 4-16

\EN- S

T

g 0 4 415 5 LA &u2 ia’“"ﬂ~%'.-1“'\

BAEREE £ 41T SRR o d & 4167 v ARG 1
Ros2t AR 1IFAAEASS kg 191065 0 A At
53 AR AFNAR 8 T 100 B FtERL A Ak
8,744,650~ " 3 8,538,580~ » i i 111 %k & £ 2,010,633.3% -

Yo

[ e T
Zifx

+
T~
.

@
ﬂ)‘&

PR (R |l k(558 H () N A | R E (RERER (1)

8,538,580 | 6,527,946.72,010,633.3 11,131 4,863 708.1
4 4-15Casel : "Rt 22408
@ - ,_;i_ R E @ - ,_?;,;_ SRR
> 1 2 3 4 L 1 2 3 4
1] o | o] © 0 1177004 0 [18100.( O
> 0 | o| 0 [102164 |,[8526.4 0 |2380.1 O
3l o | o © 0 a0 | o] o 0
4 o | o [120004 0 40| o] o 0
M=o 0 [ o | o | 1000™9 5 1910.47910.414300.0 0
sl 0 | o h3155¢ O sl o | o] o 0
- 19575.37924.13793.1 0 o] o] o 0
5/8605.7 0 |7583.0 O gl o | o] o 04174
10 o | o] o 0
5175734 o | o | 7036
3| o | o j32700( o
41104000 0 | o 0
™l o | o o 0
sl 0o | o o [o5441
21 o | o |4006.9 o
g| 100.0[7895.¢ o 0
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% 4-16 Casel : " g3 425 M i05¢

2
[

B SAE SR

A 5w PRI PRI 221 3L 4

1 0 0 0 0

2 0 0 0 0

3 0 0 0 0

4 0 0 0 0

5 1910.6 0 0 0

6 0 0 0 0

7 0 0 0 0

8 100 0 0 0

4 4-17Casel : " BRAEF AN (&2 B2 2 N2 7H 2 &
REEH 1 RHEH 2 RA1EH 3 HHEH 4
A &5 2 iR iR iR
28T |FRE 28T |FRE 28T |FRE AhE |\FRE

i i e e
1 7,700|7,700 O 0 0 0 | 18,10018,100 O 0 0 0
2 | 16,100 7,400 O 0 8,700 0 2,380.1 O 0 |10,919.23,300 O
3 0 0 0 0 0 0 | 32,70017,900 O 0O (14,800 O
4 110,400 O 0 0O 110,400 O | 12,00012,000 O 0 0 0
5 1191046 O 0 {7,910.210,50(0679.2 14,300, O 0 100 | 14,400 O
6 0 0 0 0 0 0 |13,155/20,000 O |9,544.112,700 O
7 19,575.38,300 0 |7,924.79,2000 O | 7,800|7,800 O 0 0 0
8 |8,705.16,800 0 (7,895.810,00098.5 7,583 | O 0 | 10,41718,000 O
3+ 54,391.680,200 0 [23,730.7%8,80(877.7108,01965,800 0 | 30,98173,200 O
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% 4-18 Casel : " .

AT A PSS

$el B2 #e3
A AN y L ANE y Lw ANE y Lw
K2 BRI B R R A= 18 A A 55 AR s WA 18 % A& 55 AR =
X[8,1,1]=8605.7 |B[0,8,1,1]=1y[8,7,1,1] = 15[2,1,1]=1yX[2,2,1]=8526.6 |B[0,2,2,1]=1y[1,5,2,1] = 15[1,2,1]=1{X[2,3,1]=7573.4 |B[0,2,3,1]=1 |5[1,3,1]=1
X[7,1,1]=9575.3 |y[9,8,1,1]=1 o[7,1,1]=1X[1,2,1]=7700.0 |vy[9,2,2,1]=1y[2,1,2,1] = 10[1,2,1]=1X[4,3,1]=10400.0y[9,2,3,1]=1 |5[2,3,1]=1
BG[8,1,1]=1  |v[8,7,1,1]=1 a[8,1,1]=1X[5,2,1]=1910.6 [y[2,1,2,1]=1y[2,5,2,1] = 1a[2,2,1]=1X[8,3,1]=100.0 |y[2,4,3,1]=1 |a[2,3,1]=1
L [FO7LL=1 117.9,1,11=1 GL[1,521]=1 [y[1,5,2,1]=1 o[5,2,1]=16L[4,8,3,1]=1 [v[4,8,3,1]=1 |0[4,3,1]=1
BG[2,2,1]=1  [y[5,9,2,1]=1 BG[2,3,1]=1  [v[8,9,3,1]=1 |o[8,3,1]=1
FGI[5,2,1]=1 FGI[8,3,1]=1 y[2,4,3,1] =1
y[2,8,3,1] =1
v[4,8,3,1] = 1
X[7,1,2]=7924.7 |B[7,7,1,2]=1 8[2,1,2]=1X[5,2,2]=7910.2 |B[5,5,2,2]=1 §[1,2,2]=1X[8,3,2]=7895.8 |8[8,8,3,2]=1 |5[1,3,2]=1
2 |BG[7,1,2]=1  [y[9,7,1,2]=1 [7,1,2]=1BG[5,2,2]=1 — [4[5,9,2,2]=1 [5,2,2]=1BG[8,3,2]=1  [y[9,8,3,2]=1 [§[2,3,2]=1
FG[7,.1,2]=1  [7[7.,9.1,2]=1 FG[5,2,2]=1  [¥[9,5,2,2]=1 FG[8,3,2]=1  [v[8.9,3,2]=1 |0[8,3,2]=1
X[4,1,3]=12000.08[7,4,1,3]=1y[4,6,1,3] = 15[1,1,3]=1{X[1,2,3]=18100.08[5,1,2,3]=1y[1,2,2,3] = 15[1,2,3]=1/X[3,3,3]=32700.08[8,3,3,3]=1 |5[2,3,3]=1
X[6,1,3]=13155.9[9,4,1,3]=1y[4,7,1,3] = 15[2,1,3]=1X[5,2,3]=14300.0y[9,1,2,3]=1y[1,5,2,3] = 10[1,2,3]=1/X[7,3,3]=4006.9 [v[9,3,3,3]=1 |0[3,3,3]=1
5 XI8.13]=7583.0 1[4,6,1,3]=1y[4,8,1,3] = 1o[4,1,3]=1X[2,2,3]-2380.1y[1,5.2.3]=1y[5,2.2,3] = 10[2.2,3]=1BG[3.3.3]-1  [v[3.7.3.3]=1 |o[7,3,3]-1
X[7,1,3]=3793.1 |y[6,8,1,3]=1y[6,7,1,3] = 10[6,1,3]=1BG[1,2,3]=1  5,2,2,3]=1 a[5,2,3]=1FG[7,3,3]=1  [y[7.9.3,3]=1
BG[4,1,3]=1  |v[8,7,1,3]=1y[6,8,1,3] = 10[7,1,3]=1FG[2,2,3]=1  }[2,9,2,3]=1 v[3,7,3,3] = 1
FG[7,1,3]=1 v[7,9,1,3]=1y[8,7,1,3] = 10[8,1,3]=1
X[5,1,4]=100.0 |B[7,5,1,4]=1y[5,2,1,4] = 15[1,1,4]=1X[8,2,4]=10417.08[2,8,2,4]=1 8[2,2,4]1=1X[2,3,4]=703.6 |B[7,2,3,4]=1 |5[1,3,4]=1
X[2,1,4]=10216.3y[9,5,1,4]=1 a[2,1,4]=1BG[8,2,4]=1 v[9,8,2,4]=1 a[8,2,4]=1X[6,3,4]1=9544.1 y[9,2,3,4]=1 |a[2,3,4]=1
4 |BGI[5,1,4]=1 v[5,2,1,4]=1 a[5,1,4]=1FG[8,2,4]=1 v[8,9,2,4]=1 BG[2,3,4]=1 v[2,6,3,4]=1 |a[6,3,4]=1
FG[2,1,4]=1 v[2,9,1,4]=1 FGI[6,3,4]=1 v[6,9,3,4]=1
y[2,6,3,4] =1
i X[ims] =X, .., Bdim,s] =BG, ,, FGli,m,s] =FG, ., B[, m,;s] =5, VLI:msS| =)o, YL'ms]=y, ..o, o ms]=9 .,
afi, msl=a; .., YI.irms]=Y, . o, GLi,ims]=GL;.,, PRARBE N

%% © Y[1,5,2,1] = 1910.6, Y[4,8,3,1] = 100.0 -




4.3.2 ~ Case2 :

R H AR

FHgSF 1 (Tab B EHN | % GRP

Mg I A 4-20 A SN2

34 4230 d £ 4-23F BB £G4

Ak Ol R RP THIFL RS LR
A ea R T RS o R R A A o &

&bz 37 H FiAc £ 4-19 %757 o

6 memH BN

12 ILOG OPL Studiogic #8 f<f# (s 2 e3> T 520 4 4-20 > £ 48 5 2

ANEE2 BTN E 422 BRREE T
dprde s 12 0 KRR S A G

134,000~ » w2t BgcR & 2 0 wd 7 [ ho] R IR AR o

# 4-19 Case2 : :7H F 31
, : A &5 o
TH SR HE () Wz RE(H)
1 2 3 4 5 6 7 8
1 4 0 0“1 660Q.7600( O .| 3700 4800f O 22700
2 10 1200010900 O 15600 -0 {8200, O (11400 58100
3 22 0 152013900 O 2170018300 0O (28600 97700
4 28 12600 -0 ({14500 0 0 0O [17200 O 44300
EAESS g 2460026100350002320021700302002200040000 222800
% 4-20 Case2 : Mig@p 1 1e bRz it | s T
PE (~) SETENCE 'S %8B RfrpE R (£5)
0 8,059 3326 1.14
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# 4-21Case2 : sggp1 iTxp it ) 25420
¥ (A A lEH # |3 SO IS
A" 2 3 4 | 7% 1 2 3 4
1l o 0 0 [12600 [1| O |34332] 0 0
2| 0 0 |2575.8] 0 2| 0 [10900.q12624.7 0O
3| 26463 | 0 0 0 3| 3953.7| 0O 0 0
4| 76000 | 0O 0 0 4l 0 0 0 0
M=o 0 0 o ™A o 0 [21700. O
6/ 0 [6610.9(18300.0 0 6| 2253.8|1589.1] o0 0
71 o 0 0 0 7| 48000 | 0 0 (172000
g| 0 [11400.015026.7 0 gl o 0 0 0
1| 85668 | 0 0 0
s 0 0 0 0
3l 0 0 |13900.014500.q
4| 0 |15600.0 O 0
M= o 0 0 0
6| 14462 | 0 0 0
210 0 0 0
gl o 0 |13573.3 0

4. 4-22Case2 : "y L s | LA Fuz A NEETH TR

3] 2 (s)
1 2 3 4
A &5
ANE |FRE ANE|FRE ANEFFRE ANE\FRE
£ £ £

1 [8,566.8§ O 0 | 3,433.212,000 O 0 0 0 | 12,60012,600
2 0 0 0 | 10,90010,900 O |15,20015,200 O 0 0
3 6,600 | 6,600 O 0 0 0 | 13,90013,900 0 |14,50014,500
4 7,600 7,600 O | 15,600/15,600 O 0 0 0 0 0
5 0 0 0 0 0 0| 21,70@1,700 O 0 0
6 3,700| 3,700 O | 8,200| 8,200 O ]18,30018,300 O 0 0
7 4,800 | 4,800 O 0 0 0 0 0 0| 17,2007,200Q
8 0 0 0| 11,40011,400 O |28,60028,600 O 0 0

31,266.822,700 0 (49,533.258,100 O |97,70097,700 O |44,30044,300
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#. 4-23 Case2 : "sg§p 1 iTspfics | 2 et %

weol w2 #®eo3
ol ANE B8P 13 P 3 S * ¥ 20T B8P 1 3 S £E 2% s ¥
AR A Hi 1 & A 54 WA A A &B]| R
X[4,1,1]=7600.0 B[0,4,1,1]=1y[4,3,1,1]=16[2,1,1]=1/X[7,2,1]=4800.0 |B[0,7,2,1]=1y[3,6,2,1]=15[1,2,1]=1X[1,3,1]=8566.8 |p[0,1,3,1]=15[1,3,1]=1
X[3,1,1]=2646.3 |y[9,4,1,1]=1 a[3,1,1]=1X[3,2,1]=3953.7 [y[9,7,2,1]=1y[7,3,2,1]=18[2,2,1]=1/X[6,3,1]=1446.2 |y[9,1,3,1]=1a[1,3,1]=1
1 |BG[4,1,1]=1 v[4,3,1,1]=1 a[4,1,1]=1X[6,2,1]=2253.8 [y[7,3,2,1]=1y[7,6,2,1]=10[3,2,1]=1BG[1,3,1]=1 v[1,6,3,1]=10[6,3,1]=1
FG[3,1,1]=1 v[3,9,1,1]=1 BG[7,2,1]=1 v[3,6,2,1]=1 a[6,2,1]=1FG[6,3,1]=1 v[6,9,3,1]=1
FG[6,2,1]=1 v[6,9,2,1]=1 o[7,2,1]=1 y[1,6,3,1]=1
X[8,1,2]=11400.4B[3,8,1,2]=1y[8,6,1,2]=16[1,1,2]=1/X[6,2,2]=1589.1 |p[6,6,2,2]=1y[2,1,2,2]=15[1,2,2]=1X[4,3,2]=15600.(p[6,4,3,2]=15[2,3,2]=1
X[6,1,2]=6610.9 |y[9,8,1,2]=1 8[1,1,2]=1X[2,2,2]=10900.(y[9,6,2,2]=1y[6,1,2,2]=10[1,2,2]=1BG[4,3,2]=1 v[9,4,3,2]=10[4,3,2]=1
2 |BG[8,1,2]=1 v[8,6,1,2]=1 a[6,1,2]=1X[1,2,2]=3433.2 [y[6,2,2,2]=1y[6,2,2,2]=10[2,2,2]=1FG[4,3,2]=1 v[4,9,3,2]=1
FG[6,1,2]=1 v[6,9,1,2]=1 a[8,1,2]=1BGJ6,2,2]=1 v[2,1,2,2]=1 a[6,2,2]=1
FG[1,2,2]=1 v[1,9,2,2]=1
X[8,1,3]=15026.1p[6,8,1,3]=1y[6,2,1,3]=16[1,1,3]=1X[2,2,3]=12624.18[1,2,2,3]=1y[2,5,2,3]=15[1,2,3]=1X[3,3,3]=13900.(B[4,3,3,3]=15[2,3,3]=1]
X[6,1,3]=18300.(y[9,8,1,3]=1y[8,2,1,3]=158[2,1,3]=1X[5,2,3]=21700.(y[9,2;2,3]=1 a[2,2,3]=1X[8,3,3]=13573.3y[9,3,3,3]=1a[3,3,3]=1
3 |X[2,1,3]=2575.8 [y[8,6,1,3]=1y[8,6,1,3]=1a[2,1,3]=1BG[2,2,3]=1 v[2,5,2,3]=1 a[5,2,3]=1BG[3,3,3]=1 v[3,8,3,3]=10[8,3,3]=1
BG[8,1,3]=1 v[6,2,1,3]=1 a[6,1,3]=1FG[5,2,3]=1 v[5,9,2,3]=1 FG[8,3,3]=1 v[8,9,3,3]=1
FG[2,1,3]=1 v[2,9,1,3]=1 a[8,1,3]=1 y[3,8,3,3]=1
X[1,1,4]=12600.(p[2,1,1,4]=1 58[1,1,4]=1iX[7,2,4]=17200.4B[5,7,2,4]=1 58[2,2,4]=1X[3,3,4]=14500.(B[8,3,3,4]=15[1,3,4]=1]
4 BG[1,1,4]=1 v[9,1,1,4]=1 a[1,1,4]=1BG[7,2,4]=1 v[9,7,2,4]=1 a[7,2,4]=1BG[3,3,4]=1 v[3,9,3,4]=1§[2,3,4]=1
FG[1,1,4]=1 v[1,9,1,4]=1 FG[7,2,4]=1 v[7,9,2,4]=1 FG[3,3,4]=1 v[9,3,3,4]=10[3,3,4]=1

zx @ X[im,s] =X

o[r, m,s] =0,

im,s’

r,m,s’

BG[i,m,s] :BG|,m,s’

OC[i, m,S]:a,i,mysl Y[ili,!mls]:Yi,i '‘m,s’?

FG[i,m,s] =FG ;.
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M) ib sk pe g A5 |

F blp

.Y B

™2 ILOG OPL Studiof-j%# 3¢ -
Bk AN o ppEATE 2 W FRE2 P HRE 5 156,000 5 T g

S K 2 A28 o

aﬁ%: ;

i&-ﬁ}% FEB2Z V7375 28K

ﬁfjg.—‘yg{‘ 7t '}'5 %—»
Studio.

PR P A& 4-25475% o
MR STH Z RFT A 4270 AR % 4

WV & 4-24 5 ﬂ\ﬁﬁ?fi}\

e

2 st

FRTHY 143 8 X2 E 7 6 KR
156,000~ *# 1 90,000~ -

GREFHZ PP L

‘Av\/z‘ Ilﬁ‘rﬁ'—rl}

2 FiEAR e B

Jy EL
g

P 2_

# 4-24 Case2 11 fi |iit e A5 | 34 (742
PEHR| KE Rpgp R |k A | H ARG
1 156,000 | = 63.42 134,000 -
5 78,000 | * 37,723.98 - stop
3 117,000 349 112,000 -
4 97,500 416.07 90,000 -
5 84,000 34225.4 - stop
6 87,750 36425.6 - stop
v 88,875 31040.2 - stop
8 89,438 30,070 - stop
9 90,000 | 10,034.70 90,000 -
% 4-25Case2 : " & ] it Re 50 | ST
FiE (~) L3 K RS KRR ()
90,000 8,059 3,327 10034.7
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4. 4-26Case2 : N v kpegramfict | 2 408
T il # A il E W
eolE 1 2 3 4 e | 2 3 4
1/100.00 O 0 100.0 1| O [11900.0 0O |12500.0
2/ 0 0 0 0 2 0 |3302.915200.0 O
31453.00 O 1069.4 O 316147.0 O 0 0
m:147600'0 0 0 0 m=2 4 0 0 0 0
50 0 0 0 95 0 0O |18754.9 O
6/641.6/8200.0 O 0 6/ O 0 100.0, O
7/ O 0 0O |17200.0 714800.0 O 0 0
811427.69972.428500.0 O 8/ O 0 0 0
1, O 0 0 0
275971 O 0 0
3| O 0 [12830.44500.0
_44| 0 |15600.0 O 0
m=
5 0 0 29451 O
6(3058.4 0 (18200.0 O
7/ O 0 0 0
8 0 0 100.0f ~ O
4 4-27Case2 : " & it et ) L A Nul2 A W2 7H 3R
RH1E ()
1 2 3 4
A &
1 B 1t B 1t 1t B
ANE |G RE AN (R RE ANE|F RE ANE| R RE
#wE #wE " #wE
1 100 0 0 | 11,900| 12,000 O 0 0 0 (12,600 12,600, O
2 (75971 O 0 [3,302.9/10,900, 0 |15,200| 15,200/ O 0 0 0
3 6,600 | 6,600 0 0 0 0 | 13,900( 13,900 0 |14,500 14,500 O
4 7,600 | 7,600| O |15,600| 15,600 O 0 0 0| O 0 0
5 0 0 0 0 0 0 |21,700( 21,700/ O 0 0 0
6 3,700 | 3,700| O | 8,200 | 8,200| O |18,300| 18,300/ O 0 0 0
7 4,800 | 4,800 0 0 0 0| O 0 0 [17,200/ 17,200, O
8 [1,4276 O 0 [9,972.4 11,400, O |28,600| 28,600 O 0 0 0
%2+ |31,824.122,700, 0 |48,975.158,100, O |97,700/ 97,700, O |44,300| 44,300 O
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# 4-28 Case2 : & /] (v ke e 30 | Bapid %

weol w2 #®eo3
3] ANE o ANE » o ANE y -
ﬁjﬁ A=l & A 55 BHARP#A % a8 & A 55 SRR S % RS BEALR P AL Bk
X[1,1,1]=100.0 |B[0,1,1,1]=1|y[1,6,1,1]=15[1,1,1]=1/X[3,2,1]=6147.0 |B[0,3,2,1]=1y[3,7,2,1]=15[2,2,1]=1X[6,3,1]=3058.4 |B[0,6,3,1]=1y[6,2,3,1]=15[1,3,1]=1
X[3,1,1]=453.0 |y[9,1,1,1]=1 |y[1,8,1,1]=18[2,1,1]=1/X[7,2,1]=4800.0 |[9,3,2,1]=1 a[3,2,1]=1X[2,3,1]=7597.1 |y[9,6,3,1]=1 [2,3,1]=1
X[8,1,1]=1427.6 |y[1,3,1,1]=1|y[3,4,1,1]=1¢[1,1,1]=1BG[3,2,1]=1  [y[3,7.2,1]=1 [7,2,1]=1BG[6,3,1]=1  [y[6,2,3,1]=1 a[6,3,1]=1
X[4,1,1]=7600.0 y[3,8,1,1]=1 |y[3.6,1,1]=1¢[3,1,1]=1FG[7,2,1]=1  [y[7.9,2,1]=1 FG[2,3,1]=1  [v[2,9,3,1]=1
1 (X[6,1,1]=641.6 [y[8,4,1,1]=1|y[3,8,1,1]=1a[4,1,1]=1
BG[1,1,1]=1  |y[4,6,1,1]=1|y[4,6,1,1]=10[6,1,1]=1
FG[6,1,1]=1  [y[6,9,1,1]=1|y[8,4,1,1]=10[8,1,1]=1
y[1,3,1,1]=1|y[8,6,1,1]=1
y[1,4,1,1]=1
X[6,1,2]=8200.0 |B[6,6,1,2]=1|y[6,8,1,2]=15[1,1,2]=1/X[1,2,2]=11900.08[7,1;2;2]=2y[1,2,2,2]=15[1,2,2]=1 X[4,3,2]=15600.(B[2,4,3,2]=1 §[2,3,2]=1
, [X[8.1,2]=9972.4419,6,1,2]=1 8[2,1,2]=1/X[2,2,2]=3302.9 [¥[9,1,2,2]=1y[2,5,2,3]=10[1,2,2]=1BG[4,3,2]=1  [Y[9,4,3,2]=1 a[4,3,2]=1
BG[6,1,2]=1  [y[6,8,1,2]=1 [6,1,2]=1BG[1,2,2]=1 " |y[1,2,2,2]=1y[2.6.2,3]=10[2,2,2]=1FG[4,3.2]=1  |v[4,9,3,2]=1
FG[8,1,21=1  [y[8,9,1,2]=1 a[8,1,2]=1FG[2,2,2]=1  |v[2,9,2,2]=1y[6,5,2,3]=1
X[8,1,3]=28500.4p[8,8,1,3]=1|y[8,3,1,3]=15[2,1,3]=1X[2,2,3]=15200.08[2,2,2,3]=1y[2,5,2,3]=15[1,2,3]=1X[8,3,3]=100.0 |B[4,8,3,3]=1y[5,3,3,3]=15[1,3,3]=1
X[3,1,3]=1069.4 |y[9,8,1,3]=1 a[3,1,3]=1X[6,2,3]1=100.0 {y[9,2,2,3]=1 [2,2,3]=1X[6,3,3]=18200.(v[9,8,3,3]=1y[6,3,3,3]=15[2,3,3]=1
5 [BO[B13F1 B33 a[8,1,3]=1/X[5,2,3]=18754.4Y[2,6,2,3]=1 a[5,2,3]=1/X[5,3,3]=2945.1 |y[8,6,3,3]=1y[6,5,3,3]=1a[3,3,3]=1
FG[3,1,3]=1  [y[3,9,1,3]=1 BG[2,2,3]=1  [y[6,5,2,3]=1 a[6,2,3]=1/X[3,3,3]=12830.6y[6,5,3,3]=1y[8,3,3,3]=1a[5,3,3]=1
FG[5,2,3]1=1  |v[5,9,2,3]=1 BG[8,3,3]=1  [v[5,3,3,3]=1y[8,5,3,3]=1a[6,3,3]=1
FG[3,3,3]=1  [v[3,9,3,3]=1y[8,6,3,3]=1c[8,3,3]=1
X[1,1,4]=100.0 |B[3,1,1,4]=1 §[1,1,4]=1X[1,2,4]=12500.(B[5,1,2,4]=1 8[1,2,4]=1X[3,3,4]=14500.4p[3,3,3,4]=1 5[2,3,4]=1
4 [X[7:141=17200.0419,1,1,4)=1 5[2,1,4]=1BG[1,2,4]=1  [y[9,1,2,4]=1 o[1,2,4]=1BG[3,3,4]=1  [y[9,3,3,4]=1 [3,3,4]=1
BG[1,1,4]=1  |y[1,7.1,4]=1 a[1,1,4]=1FG[1,2,4=1  [y[1,9,2,4]=1 FG[3,34]=1  [y[3,9,3,4]=1
FG[7,1,4=1  [y[7.9,1,4]=1 a[7,1,4]=1
i X[i,m,s] =X, .., BQlms]=BG,,, FG[ims]=FG ., Bi.Ims]=8;, YL'\msI=y, .o YiL.iMmsI=Y i
ofr, ms] =0, s, ali, ms]=a,, ., Yii.ms]=Y;. . ., GLiims]=GL;,, i S LR
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# 4-30 % fa A S PR %

Bl w2 #ec3
A&

ANE B [Hp P SR A g B/ s A g B8 [Hp P SR
X[1,1,1] = 18281.0 p[0,1,1,1] = 1| X[1,2,1] = 5719.0 B[0,1,2,1] = 1|X[3,3,1] = 18213.4 [0,3,3,1] =1
2 v[9,1,1,1] =1 | X[3,2,1] =5786.6 v[9,1,2,1]=1 v[9,3,3,1] = 1
v[1,9,1,1] =1 v[1,3,2,1] =1 v[3,9,2,1] = 1

v[3,9,3,1] = 1
X[3,1,1] = 18281.0 p[0,3,1,1] = 1| X[1,2,1] = 5786.6 B[0,5,2,1] = 1|X[1,3,1] = 18213.4 f[0,1,3,1] =1
v[9,3,1,1] = 1 | X[5,2,1] = 7628.8 v[9,5,2,1] = 1 v[9,1,3,1] =1
3 v[3,9,1,1]=1 v[5,1,2,1] =1 v[1,9,3,1]=1

v[1,3,2,1] =1

v[3,9,2,1]=1
X[1,1,1] =5786.6 B[0,5,1,1] =1 [X[3,2,1] = 14435.1 p[0,3,2,1] = 1 |X[1,3,1] = 18213.4 B[0,1,3,1] =1
X[3,1,1] = 8582.3 [9,5,1,1] =1 | X[7,2,1] = 4364.0 v[9,3,2,1]=1 v[9,1,3,1] =1
4 |X[5,1,1]=4364.0 y[51,1,1]=1 v[3,7,21]=1 v[1,9,3,1]=1

v[1,3,1,1]=1 717,9.2,1]1=1

v[3,9,1,1]=1

X[2,1,1] = 18241.0 B[0,2,1,1] = 1+{X[1;2,1] = 14435.1 B[0,1,2,1] = 1 |X[3,3,1] = 14401.8 p[0,3,3,1] =1
. v[9,2,1,1] = 1| X[5,2,1] = 4364.0 v[9,1,2,1] = 1| X[7,3,1] =4364.0 v[9,3,3,1]=1
v[2,9,1,1] = 1 y[1,5,2,1] =1 v[3,7,3,1] =1
v[5,9,2,1] = 1 v[7,9,3,1] = 1
X[2,1,1] = 14428.9 p[0,2,1,1] = 1 |X[1,2,1] =14435.1 B[0,5,2,1] = 1|X[3,3,1] = 14401.8 B[0,7,3,1] =1
5 X[6,1,1] = 4364.0 v[9,2,1,1] =1 | X[5,2,1] =4364.0 v[9,5,2,1] =1 | X[7,3,1] =4364.0 v[9,7,3,1]=1
v[2,6,1,1] =1 v[5,1,2,1] =1 v[7,3,3,1]=1
v[6,9,1,1] =1 v[2,6,1,1] = 1 v[3,9,3,1]=1
X[2,1,1] = 14428.9 B[0,6,1,1] = 1 |X[1,2,1] = 14435.1 B[0,1,2,1] = 1| X[3,3,1] = 9927.3 B[0,4,3,1]=1
X[6,1,1] = 4364.0 v[9,6,1,1] =1 | X[5,2,1] = 4364.0 v[9,1,2,1] =1 | X[4,3,1] =4364.0 v[9,4,3,1]=1
7 v[6,2,1,1] = 1 v[1,5,2,1] = 1| X[7,3,1] = 4364.0 v[4,3,3,1] =1
v[2,9,1,1]=1 v[5,9,2,1] = 1 v[3,7,3,1]=1
v[7,9,3,1] = 1
X[1,1,1] = 14468.9 B[0,5,1,1] = 1 |X[2,2,1] = 14395.1 B[0,2,2,1] = 1| X[3,3,1] = 6115.2 B[0,8,3,1]=1
X[5,1,1] = 4364.0 v[9,5,1,1] =1 | X[6,2,1] = 4364.0 v[9,2,2,1] =1 | X[4,3,1] = 4364.0 v[9,8,3,1]=1
g v[5,1,1,1] = 1 v[2,6,2,1] = 1| X[7,3,1] = 4364.0 v[8,4,3,1]=1
v[1,9,1,1] =1 v[6,9,2,1] = 1| X[8,3,1] = 4364.0 v[4,3,3,1] =1
v[3,7,3,1] = 1
v[7,9,3,1] = 1

o Xims]= X, Bli.im,s] = ,8” msr YLMS] = Vi
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