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min 04,
S.t.

24X1 + 30X, + 24X3 + 8X4 + 16Xs5 + 4Xg + 32X7 + 16Xg + 35Xg + 25X10 + 25X11 + 12X12 + 15X13 + 6X14

+ 50X15 + 4X16 < 24 04,

24 X1 + 10X, + 24X3 + 4X4 + 4X5 + 4Xg + 32X7 + 4Xg + 10Xg + 25X10 + 25X11 + 4Xqo + 10X13 + 2X46

<240,

16X; + 16X, + 48X3 + 16X4 + 32X5 + 16Xg + 64X7 + 32Xg + 40Xg + 200X19 + 200X11 + 32X12 + 40X13

+ 16X14 + 80X15 + 8X16 < 16 04,

132500000x; + 1119000000x, + 33200000x3 + 235000000xs + 85600000xs + 28900000xs +
425000000x; + 85600000xs + 95000000x9 + 18480000x10 + 18480000x;; + 39500000x1, +
132490000x13 + 96750000x14 + 259600000%15 + 194900000x16 = 132500000,

X1+ X2+ X3+ Xg+ X5+ Xe + X7 + Xg + Xg + X0 + X11 + X12+ X13 + X14 + X15 + X16 = 1,

X1,X2,...,X16 =0,

min 65,
s.t.

24x1 + 30Xy + 24X3+ 8X4 + 16Xs5 + 4Xg + 32X7 + 16Xg + 35Xg + 25X10 + 25X11 + 12X12 + 15X13 + 6X14

+ 50X15 + 4X16 < 30 05,

24 X1 + 10X, + 24X3 + 4X4 + 4X5 + 4Xg + 32X7 + 4Xg + 10Xg + 25X10 + 25X11 + 4X12 + 10X13 + 2X16

<100,

AY



16X1 + 16Xo + 48X3 + 16X4 + 32X5 + 16Xg + 64X7 + 32Xg + 40Xg + 200X19 + 200X11 + 32X15 + 40X13

+ 16X14 + 80X15 + 8X16 < 16 05,

132500000x; + 1119000000x, + 33200000x3 + 235000000xs + 85600000xs + 28900000xs +
425000000x; + 85600000xg + 95000000xy + 18480000x;19 + 18480000x1; + 39500000x1, +
132490000x13 + 96750000x14 + 259600000x%15 + 194900000x16 = 1119000000,

X1+ X+ X3+ Xg+ X5+ Xe + X7 + Xg + Xo + X0 + X11 + X12+ Xq3 + X14 + Xg5 + X16 = 1,

X1,X2,...,X16 =0,

min 03,

s.t.

24x1 + 30X, + 24X3+ 8X4 + 16Xs5 + 4Xg + 32X7 + 16Xg + 35Xg + 25X10 + 25X11 + 12X12 + 15X13 + 6X14

+ 50X15 + 4X16 < 24 03,

24 X1 + 10X, + 24X3 + 4X4 + 4X5 + 4Xg + 32X7 + 4Xg + 10Xg + 25X10 + 25X11 + 4X1o + 10X13 + 2X16

< 24 03,

16X; + 16X, + 48X3 + 16X4 + 32X5 + 16Xg + 64X7 + 32Xg + 40Xg + 200X19 + 200X11 + 32X12 + 40X13

+ 16X14 + 80X15 + 8X16 <48 03,

132500000x; + 1119000000x, + 33200000x3 + 235000000xs + 85600000xs + 28900000xs +
425000000x; + 85600000xs + 95000000x9 + 18480000x10o + 18480000x;; + 39500000x1, +
132490000x13 + 96750000x14 + 259600000%15 + 194900000x16 = 33200000,

X1+ X2+ X3+ Xg+ X5+ Xe + X7 + Xg + Xg + X109 + X11 + X12+ X13 + X14 + X15 + X16 = 1,

X1,X2,...,X16 =0,

AD



min Oq,
s.t.

24X, + 30X, + 24X3 + 8X4 + 16Xs5 + 4Xg + 32X7 + 16Xg + 35Xg + 25X10+ 25X11 + 12X15 + 15X13 + 6X14

+ 50X15 + 4X15 < 8 04,

24 X1 + 10X + 24X3 + 4X4 + 4X5 + 4Xe + 32X7 + 4Xg + 10Xg + 25X10 + 25X11 + 4X12 + 10X13 + 2X16

< 40y,

16X1 + 16X + 48X3 + 16X4 + 32X5 + 16Xg + 64X7 + 32Xg + 40Xg + 200X19 + 200X11 + 32X12 + 40X13

+ 16X14 + 80X15 + 8X16 < 16 04,

132500000x; + 1119000000x, + 33200000x; + 235000000x4 + 85600000xs + 28900000xs +
425000000x; + 85600000xs + 95000000xe + 18480000x10 + 18480000x1; + 39500000%1, +
132490000x13 + 96750000X14 + 259600000x15 + 194900000%16 = 235000000,

Xy + Xo+ X3+ Xg + X5+ Xg + X7+ Xg + Xo + X10 + X113 + X12+ X13 + X34 + X135 + X136 = 1,

X1,X2,...,X16 =0,

(F LY slacdbd) Jol ogw 35 50 lacadled sl sgame molo cow codled loy J8las paess Jow
el oal dlgeyd 5 O )js0d

min @4,

s.t.

24X, + 30X, + 24X3 + 8X4 + 16X5 + 4Xg + 32X7 + 16Xg + 35Xg + 25X10 + 25X11 + 12X12 + 15X13 + 6X14

+ 50X15 + 415 < 24([)1,

24 X1 + 10X, + 24X3 + 4X4 + 4X5 + 4Xe + 32X7 + 4Xg + 10Xg + 25X10 + 25X11 + 4X12 + 10X13 + 2X16
< 24,

16X1 + 16X, + 48X3 + 16X4 + 32X5 + 16Xg + 64X7 + 32Xg + 40Xg + 200X19 + 200X11 + 32X12 + 40X13

+ 16X14 + 80X15 + 8X16 < 16,

AF



132500000x; + 1119000000x, + 33200000x3 + 235000000xs + 85600000xs + 28900000xs +
425000000x; + 85600000xs + 95000000xe + 18480000x10 + 18480000x;; + 39500000%1, +
132490000x13 + 96750000x14 + 259600000%15 + 194900000x16 = 132500000,

X1+ Xo+ X3+ Xg+ X5+ Xe + X7 + Xg + Xo + X0 + X11 + X12+ Xq3 + X14 + Xg5 + X16 = 1,

min ¢,
s.t.

24x1 + 30X, + 24X3+ 8X4 + 16Xs5 + 4Xg + 32X7 + 16Xg + 35Xg + 25X10 + 25X11 + 12X12 + 15X13 + 6X14

+ 50%15 + 4X16 < 3002,

24 X1 + 10X + 24X3 + 4X4 + 4X5 + 4Xe + 32X7 + 4Xg + 10Xg + 25X10 + 25X11 + 4X12 + 10X13 + 2X16

< 10,

16X1 + 16X5 + 48X3 + 16X4 + 32X5 + 16Xg + 64X7 + 32Xg + 40Xg + 200X19 + 200X11 + 32X12 + 40X13

+ 16X14 + 80X15 + 8X16 < 16,

132500000x; + 1119000000x, + 33200000x3 + 235000000xs + 85600000xs + 28900000xs +
425000000x; + 85600000xs + 95000000xe + 18480000x10 + 18480000x1; + 39500000%1, +
132490000x13 + 96750000x14 + 259600000x%15 + 194900000x16 = 1119000000,

X1+ X2+ X3+ Xg + X5+ Xg + X7 + Xg + Xg + X109 + X11 + X12+ X13 + X14 + X15 + X16 = 1,

AY



min @5,
S.t.

24X, + 30X, + 24X3 + 8X4 + 16Xs5 + 4Xg + 32X7 + 16Xg + 35Xg + 25X10+ 25X11 + 12X15 + 15X13 + 6X14

+ 50X15 + 4X16 < 243,

24 X1 + 10X + 24X3 + 4X4 + 4X5 + 4Xe + 32X7 + 4Xg + 10Xg + 25X10 + 25X11 + 4X12 + 10X13 + 2X16

< 24,

16X1 + 16X + 48X3 + 16X4 + 32X5 + 16Xg + 64X7 + 32Xg + 40Xg + 200X19 + 200X11 + 32X12 + 40X13

+ 16X14 + 80X15 + 8X16 < 48,

132500000x; + 1119000000x, + 33200000x; + 235000000x4 + 85600000xs + 28900000xs +
425000000x; + 85600000xs + 95000000xe + 18480000x10 + 18480000x1; + 39500000%1, +
132490000x13 + 96750000x14 + 259600000x15 + 194900000x%16 = 33200000,

X1+ X2+ X3+ Xg + X5+ Xg + X7 + Xg + Xg + X109 + X11 + X12 + X13 + X14 + X15 + X16 = 1,
p320

X1,X2,...,X16 =0,

min @y,
s.t.

24x1 + 30X, + 24X3+ 8X4 + 16Xs5 + 4Xg + 32X7 + 16Xg + 35Xg + 25X10 + 25X11 + 12X12 + 15X13 + 6X14

+ 50X15+ 4X16 < 8([)4,

24 X1 + 10X, + 24X3 + 4X4 + 4X5 + 4Xe + 32X7 + 4Xg + 10Xg + 25X10 + 25X11 + 4X12 + 10X13 + 2X16

<4,

16X1 + 16X, + 48X3 + 16X4 + 32X5 + 16Xg + 64X7 + 32Xg + 40Xg + 200X19 + 200X11 + 32X12 + 40X13

+ 16X14 + 80X15 + 8X16 < 16,

AA



132500000x; + 1119000000x, + 33200000x3 + 235000000xs + 85600000xs + 28900000xs +
425000000x; + 85600000xs + 95000000xe + 18480000x10 + 18480000x;; + 39500000%1, +
132490000x13 + 96750000x14 + 259600000%15 + 194900000x16 = 235000000,

X1+ Xo+ X3+ Xg+ X5+ Xe + X7 + Xg + Xo + X0 + X11 + X12+ Xq3 + X14 + Xg5 + X16 = 1,
@420

X1, X2, ...,X16 =0,

Jol o9 35 0 sl i Joe Gl ag o (s3luosly Dliad g (Slail (69505 (595 2 Sdme parass Joe (Jl>
el o algad b 2y G oSl il e =5lol § 6,215

min (i + x7 + x5 +x71) + (x + x2 + x3 +x2)

s.t.

24X11 + 30X12 + 24X13 + 8Xq14 + 16X15 + 4X15 + 32X17 + 16X15 + 35X19 + 25X110 + 25X111+ 12X110+

15X113 + 6X114+ 50X115 + 4X116 < X7,

24 X171 + 1OX12 + 24X13 + 4X14 + 4X15 + 4X16 + 32X17 + 4X18 + 10X19 + 25X110 + 25X111 + 4X112 +

10X113 + 2X116 < X,

16X11 + 16X1o + 48X13 + 16X14 + 32X15 + 16X15 + 64X17 + 32X18 + 40Xq9 + 200X710 + 200X111 +

32X112 + 40X113 + 16X114 + 80X115 + 8X116 < 16,

132500000x11 + 1119000000x1, + 33200000X13 + 235000000x14 + 85600000x15 + 28900000X16
+ 425000000x,7 + 85600000x1g + 95000000%19 + 18480000110 + 18480000x111 + 39500000x%112
+ 132490000x%113 + 96750000x114 + 259600000x115 + 194900000x116 = 132500000,

X11 + X12 + X13 + X14 + X15 + X16 + X17 + X18 + X19 + X110 + X111 + X112 + X113 + X114 + X115 + X116 = 1,

24X51 + 30X00 + 24X03 + 8Xo4 + 16Xo5 + 4Xog + 32Xo7 + 16Xog + 35Xog + 25X010 + 25X011+ 12X010+

15Xp13 + 6Xa14+ 50X215 + 4X216 < X7,
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24 X1 + 10X9o + 24X03 + 4Xos + 4Xo5 + 4Xog + 32Xo7 + 4Xog + 10Xog + 25X510 + 25X211 + 4Xo10 +

10X213 + 2X216 < xé,

16Xo1 + 16X9o + 48Xo3 + 16X04 + 32Xo5 + 16X05 + 64Xo7 + 32X0g + 40Xo9 + 200X510 + 200X211 +

32X212 + 40X213 + 16X214 + 80X215 + 8X216 < 16,

132500000x%2; + 1119000000x,, + 33200000x23 + 235000000x24 + 85600000%25 + 28900000x26
+ 425000000x,7 + 85600000x%28 + 9500000079 + 18480000X210 + 18480000x211 + 39500000X212
+ 132490000x213 + 96750000%214 + 259600000x215 + 194900000%216 = 1119000000,

Xo1 + Xo2 + Xo3 + Xo4 + Xo5 + Xop + Xo7 + Xog + Xog + X210 + X211 + X212 + X013 + X214 + X215 + X216 = 1,

24X31 + 30X3p + 24X33 + 8X34 + 16X35 + 4X35 + 32X37 + 16X35 + 35X39 + 25X310 + 25X311+ 12X310+

15X313 + 6X314+ 50X315 + 4X316 < X7,

24 X371 + 10X3p + 24X33 + 4X34 + 4X35 + 4Xze + 32X37 + 4Xzg + 10X39 + 25X319 + 25X311 + 4X312 +

10X313 + 2X316 < X3,

16X31 + 16Xz + 48X33 + 16X34 + 32X35 + 16X35 + 64X37 + 32X35 + 40X39 + 200X310 + 200X311 +

32X312 + 40X313 + 16X314 + 80X315 + 8X316 < 48,

132500000x3; + 1119000000x3, + 33200000x33 + 235000000x34 + 85600000x35 + 28900000xX36
+ 425000000x37 + 85600000x35 + 95000000%39 + 18480000310 + 18480000x311 + 39500000%312
+ 132490000x%313 + 96750000x%314 + 259600000x315 + 194900000x316 = 33200000,

X31 + X32+ X33 + X3a + X35 + X36 + X37 + X3g + X39 + X310 + X311 + X312 + X313 + X314 + X315 + X316 = 1,

24X41 + 30X4n + 24X43 + 8Xag + 16Xas + 4Xag + 32Xa7 + 16X4g + 35Xag + 25X410 + 25Xa11+ 12Xa10+

15X413 + 6X414+ 50415 + 4Xa16 < X7,

24 X1 + 1OX42 + 24X43 + 4X44 + 4X45 + 4X46 + 32X47 + 4X48 + 10X49 + 25X410 + 25X411 + 4X412 +

10X413 + 2X416 < Xa,

16X41 + 16X4p + 48X43 + 16Xas + 32Xs5 + 16Xag + 64Xsa7 + 32Xag + 40Xag + 200X410 + 200X411 +

32X412 + 40X413 + 16X414 + 80X415 + 8X416 < 16,



132500000x%41 + 1119000000x42 + 33200000x43 + 235000000x44 + 85600000%45 + 28900000x46
+ 425000000x47 + 85600000x45 + 95000000x49 + 18480000X410 + 18480000x411 + 39500000X 412
+ 132490000X413 + 96750000X414 + 259600000X415 + 194900000x416 = 235000000,

Xa1 + Xaz + Xa3 + Xaa + Xa5 + Xag + Xa7 + Xag + Xag + Xa10 + X411 + Xa12 + Xa13 + X414 + X415 + Xa16 = 1,
x{ +xf +x + x5 < 86,
Xe +xZ +x3 + x5 <62,

X5=0 s=1,2,...4 & j=1,...,16

5 obe o9t by Jlosel ameis o LacJld SIS polie (s oI5 b5, Joe 2 b 5T 5o
O yg0d Jol 09w 35 0 slacdlad (sl cJas cnl il oo Comsdy Dl g Slusl (9,05 Same Larass

el 00l dlg0 3 1
min 64,

s.t.

2.7193x; + 30X, + I1X3 + 1X4 + 1.7568x%5 + 1xg + 10.4743%X; + 1.7568xg + 1.9497Xg + 25X19 + 25X11
+ 12X15 + 15X13+ 1.9856X14 + 5.8204X 15 + 4X16 < 2.7193 04,

1.3597 X1 + 105 + 1X3 + 1X4 + 1X5 + 1Xg + 3.9919%7 + 1Xg + 1Xg + 25X10 + 25X11 + 4X1o + 10X13 +

2X15 < 1.3597 04,

8x1 + 16X, + 8.0016xX3 + 8.3472X4 + 7.3152Xs5 + 8Xg + 9.9904X7 + 8Xg + 8Xg + 8X1p + 8X11 + 8X1»

+ 8X13 + 8X14 + 8.56X15 + 8X15 < 8 01,

132500000x; + 1119000000x, + 33200000x; + 235000000x4 + 85600000xs + 28900000xs +
425000000x; + 85600000xs + 95000000x9 + 18480000x10 + 18480000x1; + 39500000x1, +
132490000x13 + 96750000X14 + 259600000x15 + 194900000%16 = 132500000,

)



X1+ X2+ X3+ Xg+ X5+ Xg + X7 + Xg + Xo + X109 + X11 + X12+ X13 + X14 + X15 + X16 = 1,

X1, X2, ...,X16 =0,

min 0,,

s.t.

2.7193x1 + 30X, + 1X3+ 1X4 + 1.7568X5 + 1Xg+ 10.4743X7 + 1.7568%g + 1.9497Xg + 25X10 + 25X11
+ 12X15 + 15X13+ 1.9856X14 + 5.8204X 15 + 4X16 < 30 05,

1.3597 X1 + 10X, + 1X3 + 1X4 + 1X5 + 1Xg + 3.9919%7 + 1Xg + 1Xg + 25X10 + 25X11 + 4X12 + 10X43 +
2X16 <10 62,

8X1 + 16X, + 8.0016x3 + 8.3472X4 + 7.3152X5 + 8Xg + 9.9904%7 + 8Xg + 8Xg + 8X1g + 8X11 + 8X1»

+ 8X13 + 8X14 + 8.56X15 + 8X16 < 16 05,

132500000x; + 1119000000x, + 33200000x3 + 235000000xs + 85600000xs + 28900000xs +
425000000x; + 85600000xs + 95000000x9 + 18480000x10 + 18480000x;; + 39500000x1, +
132490000x13 + 96750000x14 + 259600000x%15 + 194900000x16 = 1119000000,

X1+ X2+ X3+ Xg+ X5+ Xe + X7 + Xg + Xg + X0 + X11 + X12+ X13 + X14 + Xg5 + X16 = 1,

X1,X2,...,X16 =0,

min 03,

S.t.

2.7193x; + 30X, + IX3 + 1X4 + 1.7568x%5 + 1xg + 10.4743%X; + 1.7568xg + 1.9497Xg + 25X19 + 25X11
+ 12X10 + 15X13+ 1.9856X14 + 5.8204X 15 + 4X16 < 1 03,

ay



1.3597 X1 + 10X, + 1X3 + 1X4 + 1X5 + 1Xg + 3.9919%7 + 1Xg + 1Xg + 25X10 + 25X11 + 4X1o + 10X13 +

2X16 <1 93,

8X1 + 16X, + 8.0016x3 + 8.3472X4 + 7.3152X5 + 8Xg + 9.9904X7 + 8Xg + 8Xg + 8X1p + 8X11 + 8X1»
+ 8X13 + 8X14 + 8.56X15 + 8X16 < 8.0016 05,

132500000x; + 1119000000x, + 33200000x; + 235000000x4 + 85600000xs + 28900000xs +
425000000x; + 85600000xs + 95000000x9 + 18480000x1o + 18480000x;; + 39500000x1, +
132490000x13 + 96750000x14 + 259600000x15 + 194900000x%16 = 33200000,

X1+ X2+ X3+ Xg + X5+ Xg + X7 + Xg + Xg + X109 + X11 + X12+ X13 + X14 + X15 + X16 = 1,

X11X27"')X1620’

min 0,

s.t.

2.7193x1 + 30Xy + 1X3+ 1X4+ 1.7568X5 + 1Xg+ 10.4743X7 + 1.7568x%g + 1.9497Xq + 25X10 + 25X11
+ 12X15 + 15X13+ 1.9856X14 + 5.8204X 15 + 4X16 < 1 04,

1.3597 X1 + 10X, + 1X3 + 1Xs + 1X5 + 1Xg + 3.9919%7 + 1Xg + 1Xg + 25X19 + 25X11 + 4X1o + 10X13 +

2X15 <10,

8x1 + 16X, + 8.0016x3 + 8.3472X4 + 7.3152Xs5 + 8Xg + 9.9904X; + 8Xg + 8Xg + 8X1o + 8X11 + 8X12
+ 8X13 + 8X14 + 8.56X15 + 8X16 < 8.3472 04,

132500000%; + 1119000000x, + 33200000x3 + 235000000x, + 85600000xs + 28900000xs +
425000000x; + 85600000xs + 95000000x9 + 18480000x10 + 18480000x1; + 39500000x1, +
132490000x13 + 96750000x14 + 259600000%15 + 194900000x16 = 235000000,

X1+ X2+ X3+ Xg+ X5+ Xe + X7 + Xg + Xg + X109 + X11 + X12+ X13 + X14 + X15 + X16 = 1,

X1, X2, ...,X16 =0,

qy



S35 = 99 (arass Jas Ll (asine aS A5 Hles ylojan O jgod 1(535,9 Same arass by,

Sl Jeme 3ol 5 (651050)l5T) Jsl 09— 55 50 sl Joo gl il 5o 90,5 (o0 Jlosl (59955 4 52
el 00l dgo B 1) O g (G5 oK)

min 0.25(x{ + x{ + x7 + x1) + 0.25(x% + xZ + x3 + x¥) + 0.5(x¢ + xZ + x3 + x¢)

s.t.

24Xq1 + 30X1p + 24Xq13 + 8Xqa + 16X15 + 4Xq6 + 32X17 + 16X15 + 35X19 + 25X110 + 25X111+ 12Xq10+

15X113 + 6X114% 50X115 + 4X116 < X]

24 X171 + 1OX12 + 24X13 + 4X14 + 4X15 + 4X16 + 32X17 + 4X13 + 10X19 + 25X110 + 25X111 + 4X112 +

10X113 + 2X116 < Xé,

16X11 + 16X12 + 48X13 + 16X14 + 32X15 + 16X16 + 64X17 + 32X13 + 40X19 + 200X110 + 200X111 +

32X112 + 40X113 + 16X114 + 80X115 + 8X116 < X%,

132500000x11 + 1119000000x12 + 33200000x13 + 235000000x14 + 85600000%15 + 28900000x16
+ 425000000x,7 + 85600000x1g + 95000000%19 + 18480000x110 + 18480000x111 + 39500000112
+ 132490000x%113 + 96750000%114 + 259600000x115 + 194900000116 = 132500000,

X11 + X12 + X13 + X14 + X15 + X6 + X17 + X18 + X19 + X110 + X111 + X112 + X113 + X114 + X115 + X116 = 1,

24X51 + 30X00 + 24X03 + 8Xos + 16Xo5 + 4Xog + 32Xo7 + 16X0g + 35Xog + 25X010 + 25X011+ 12X010+

15X213 + 6X214+ 50X215 + 4X216 < X7,

24 Xo1 + 10Xoo + 24X23 + 4Xos + 4Xo5 + 4Xog + 32X07 + 4Xog + 10X09 + 25X219 + 25X011 + 4Xo10 +

10X213 + 2X216 < Xg,

16Xo1 + 16X9o + 48Xo3 + 16X04 + 32Xo5 + 16X05 + 64Xo7 + 32Xog + 40Xo9 + 200X510 + 200X011 +

32X212 + 40Xp13 + 16X214 + 80X215 + 8Xp16 < XZ,

132500000x2; + 1119000000x2, + 33200000x23 + 235000000x%24 + 85600000x25 + 28900000x26
+ 425000000x27 + 85600000x2¢ + 95000000x29 + 18480000X210 + 18480000x211 + 39500000X212
+ 132490000x%213 + 96750000%214 + 259600000X215 + 194900000x216 = 1119000000,

a¥



Xo1 + Xo2 + X3 + Xo4 + Xo5 + Xop + Xo7 + Xog + Xog + X210 + X211 + X212 + X013 + X214 + X215 + X216 = 1,

24X31 + 30Xz + 24X33 + 8Xas + 16X35 + 4X36 + 32X37 + 16X3g5 + 35X39 + 25X310 + 25X311+ 12X310+

15X313 + 6X314+ 50X315 + 4X316 < X7,

24 X313 + 10X3p + 24X33 + 4X3s + 4X35 + 4Xz6 + 32X37 + 4Xzg + 10X39 + 25X319 + 25X311 + 4X312 +

10X313 + 2X316 < X2,

16X31 + 16X3, + 48X33 + 16X34 + 32X35 + 16X35 + 64X37 + 32Xz + 40X3g9 + 200X319 + 200X317 +

32X312 + 40X313 + 16X314 + 80Xa15 + 8X316 < X7,

132500000x3; + 1119000000x3, + 33200000X33 + 235000000x34 + 85600000x35 + 28900000X36
+ 425000000x37 + 85600000x35 + 9500000039 + 18480000310 + 18480000x311 + 39500000x%312
+ 132490000x%313 + 96750000x%314 + 259600000x315 + 194900000x%316 = 33200000,

X31 + X32 + X33 + X34 + X35 + X3 + X37 + X3g + X39 + X310 + X311 + X312 + X313 + X314 + X315 + X316 = 1,

24X41 + 30X4o + 24X43 + 8Xag + 16Xas + 4Xag + 32X47 + 16X4g + 35Xag + 25X410 + 25Xa11+ 12Xa10+

15X413 + 6X414+ 50415 + 4X416 < X{,

24 X1 + 1OX42 + 24X43 + 4X44 + 4X45 + 4X46 + 32X47 + 4X48 + 10X49 + 25X410 + 25X411 + 4X412 +

10X413 + 2X416 < X,

16X41 + 16X4p + 48X43 + 16Xas + 32Xs5 + 16Xag + 64Xsa7 + 32Xag + 40Xag + 200X410 + 200X411 +

32X412 + 40X413 + 16Xa14 + 80X415 + 8Xa16 < X,

132500000x41 + 1119000000x42 + 33200000x43 + 235000000x44 + 85600000%45 + 28900000x46
+ 425000000x47 + 85600000x4s + 95000000x49 + 18480000X410 + 18480000x411 + 39500000X 412
+ 132490000x%413 + 96750000x%414 + 259600000xX415 + 194900000x416 = 235000000,

Xa1 + Xa2 + Xa3 + Xaa + Xa5 + Xag + Xa7 + Xag + Xag + Xa10 + Xa11 + Xa12 + X413 + Xa14 + Xags + Xa16 = 1,
Xt +xf +x7 +x < 86,

x:+x2 +x3 +x¢ <62,

a0



xi +x2 + x3 + x¢ < 96,

X5=0 s=1,2,...4 & j=1,...,16

o= Dgii oo oolazu! (e ‘_,’4“1)15 ‘-,;al,{)')| Jowe 31398 g,y Jles! 56 ‘5{|)l5 Qo)ﬂ Cawdds Sz o>

ol 0as dlge B 05 & )goty Jol S 5 10 slacalad sl Joe

min 04,
S.t.

3.5523x1 + 30X, + 1X3+ 1X4 + 2.2949%5 + 2.2949X%6 + 11.3941X; + 2.2949x%g + 2.5469Xg + 25X40 +
25X11 + 12X12 + 15X13 + 2.5938x%14 + 6.9598X 5 + 4X15 < 3.5523 04,

1.1841 x; + 10x, + IX3 + 1X4 + 1X5 + 1Xg + 3.798%X7 + 1Xg + 1Xg + 25X10 + 25X11 + 4X12 + 10Xy3 +
2X16 <1.1841 01,

1.8945x; + 16X, + 1X3 + 1X4 + 1X5 + 1Xg + 6.0768x7 + 1.2239%g + 1.3584xq + 200X19 + 200%471 +
32X12 + 40X13 + 1.3834X14 + 3.7119x15 + 8X15 < 1.8945 04,

132500000x; + 1119000000x, + 33200000x3 + 235000000xs + 85600000xs + 28900000xs +
425000000x; + 85600000xs + 95000000x9 + 18480000x10o + 18480000x;; + 39500000x1, +
132490000x13 + 96750000x14 + 259600000%15 + 19490000016 = 132500000,

X1+ X2+ X3+ Xg+ X5+ Xe + X7 + Xg + Xg + X0 + X11 + X12+ X13 + X14 + X15 + X16 = 1,

X1,X2,...,X16 =0,

min 65,

S.t.

a5



3.5523x; + 30X, + 1X3+ 1X4 + 2.2949%5 + 2.2949x%6 + 11.3941%; + 2.2949x%g + 2.5469Xg + 25X 10 +
25X11 + 12X + 15X13 + 2.5938x%14 + 6.9598X% 5 + 4X15 < 30 05,

1.1841 X1 + 10X5 + 1X3 + 1X4 + I1X5 + 1Xg + 3.798X7 + 1Xg + 1Xg + 25X10 + 25X11 + 4Xq1o + 10X13 +
2X16 < 10 6,

1.8945x; + 16X, + 1X3 + 1X4 + 1X5 + 1Xg + 6.0768%7 + 1.2239Xg + 1.3584Xg + 200X19 + 200X, +
32X12 + 40X13 + 1.3834X14 + 3.7119X15 + 8X15 < 16 05,

132500000x; + 1119000000x, + 33200000x; + 235000000x4 + 85600000xs + 28900000xs +
425000000x; + 85600000xs + 95000000xe + 18480000x10 + 18480000x1; + 39500000%1, +
132490000x13 + 96750000x14 + 259600000x15 + 194900000%16 = 1119000000,

X1+ X2+ X3+ Xg + X5+ Xg + X7 + Xg + Xg + X109 + X11 + X12 + X13 + X14 + X15 + X16 = 1,

X1, X2, ...,X16 =0,

min 03,

s.t.

3.5523x1 + 30X, + 1X3+ 1X4 + 2.2949%5 + 2.2949X6 + 11.3941X7 + 2.2949x%g + 2.5469Xg + 25X40 +
25X11 + 12X12 + 15X13 + 2.5938X%14 + 6.9598X% 15 + 4X15 < 1 O3,

1.1841 xq + 10Xp + 1X3 + 1X4 + 1Xs5 + 1Xg + 3.798X7 + 1Xg + 1Xg + 25X10 + 25X11 + 4Xqo + 10X13 +

2X16 <1 93,

1.8945x; + 16X5 + 1X3 + 1X4 + 1X5 + 1Xg + 6.0768%7 + 1.2239Xg + 1.3584Xg + 200X19 + 200X, +
32X12 + 4OX13 + 1.3834X14 + 3.7119X15 + 8X16 < 103,

132500000x; + 1119000000x, + 33200000x3 + 235000000x, + 85600000xs + 28900000xs +
425000000x; + 85600000xs + 95000000x9 + 18480000x10 + 18480000x1; + 39500000x1, +
132490000x13 + 96750000x14 + 259600000%15 + 194900000x16 = 33200000,

ay



X1+ X2+ X3+ Xg+ X5+ Xg + X7 + Xg + Xo + X109 + X11 + X12+ X13 + X14 + X15 + X16 = 1,

X1, X2, ...,X16 =0,

min Bq,

s.t.

3.5523x1 + 30X, + 1X3+ 1X4 + 2.2949%5 + 2.2949%6 + 11.3941X; + 2.2949x%g + 2.5469Xg + 25Xg +
25X11 + 12X12 + 15X13 + 2.5938X%14 + 6.9598X% 15 + 4X15 < 1 04,

1.1841 X1 + 10x, + IX3 + 1X4 + 1X5 + 1Xg + 3.798%X7 + 1Xg + 1Xg + 25X10 + 25X11 + 4X12 + 10X43 +

2X16 < 164,

1.8945x; + 16X, + 1X3 + 1X4 + 1X5 + 1Xg + 6.0768x7 + 1.2239%g + 1.3584x9 + 200X19 + 200%471 +
32X1p + 40X13 + 1.3834X14 + 3.7119X 15 + 8X16 < 104,

132500000x; + 1119000000x, + 33200000x3 + 235000000xs + 85600000xs + 28900000xs +
425000000x; + 85600000xs + 95000000x9 + 18480000x10 + 18480000x;; + 39500000x1, +
132490000x13 + 96750000x14 + 259600000%15 + 19490000016 = 235000000,

X1+ X2+ X3+ Xg+ X5+ Xe + X7 + Xg + Xg + X0 + X11 + X12+ X13 + X14 + Xg5 + X16 = 1,

X1,X2,...,X16 =0,

aA
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Project management based on the decentralized profit-center
business model using data envelopment analysis (DEA)

Abstract

Today, in a changing and highly competitive world market technology,
organizations are increasingly using business models for profit centers. Dividing a
business into independent divisions, called profit centers, means that the decision-
making power of central management is transferred to other management levels.
For this purpose, activities are used to allocate resources optimally, reduce the cost
and time of the project, and finally, get the most out of the profit of each profit
center, which maximizes the total project profits. The optimal use of available
resources and facilities will increase efficiency then will be a major issue in project
planning and management.

In this research, a centralized approach is needed to reallocate inputs to better
utilize them in a centralized decision-making environment. In order that, DEA is
used for project management and planning, performance evaluation, measure the
relative efficiency of activities and reallocate inputs to better utilize them in a
centralized decision-making environment (each of profit centers). Applying the
models and concepts of this research in reconstruction, assembly and disassembly
project of Aliabad Gas Power Plant station will reduce the time of activities and
disposable resources and the amount of resource utilization required and, as a
result, reduced costs, this cost reduction also improves the efficiency of profit

centers and increases the profitability of the project.

Keywords: Decentralized profit-center business model, Data envelopment analysis (DEA),
Efficiency, Reallocation, Hararat Gostar Behshahr Company.
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