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Minimize Z =3x(M¢i+Meo+Mez) + 5x(My;+Mps+Mys)
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Minimize Z =3x(M¢1+Mecy+Meg) + 5x(My+ My, +Mys)

Minimize Z =3x (X1 + X5+ X3) + 5x(X 4+ Xg+Xg)

3X3+4Xg>12

6X,>21

6X,> 27

3X2+4X5+4X62 33

3X1+3X2 +4X42 438

3X+4X,+4X5+4X52 60

3X,+4X,+4X 5 +6Xg > 65

3X;+4X,+4X+8Xg > 67.5

3X;+4X,+6X5+8Xg>77.5
) 3X,+4X,+8X5+8Xg>90
) 3X,+6X,+8X+8Xs>105
) 3X;+8X,+8X+8X4>125

N~ N N e N N N N

Minimize Z :3><(X1+X2+X3) + 5x(X4+X5+X6)

3X3+4X5212

6X,> 21

6X,227
3X,+4Xg+4Xg> 33
3Xq+3Xy +4X 2 48

3X +4X,+4X5+4X 52 60
3X+4X,+4X5+6Xg 265
3X1+4X,+4X5+8Xg 2675
3X1+4X,+6X5+8Xg277.5

S~ N N N N N N N N
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) 3X,;+4X,+8X5+8Xs>90
) 3X;+6X,+8X5+8X4>105
) 3X;+8X,+8X5+8Xg>125

) X3-2Xg=0
) X,-2X5>=0
) Xi-2X,20

Minimize Z =3x(Xq + X9+ Xg) + 5x(X4+ Xg+Xg)

3X3+4Xg>12

6X,>21

6X,> 27

3X2+4X5+4X62 33

3X1+3X2 +4X 2 48

3X,+4X, +4X5+4X s> 60

3X,+4X,+4X 5 +6Xg > 65

3X,+4X,+4X;+8Xg > 67.5

3X;+4X 4 +6X5+8Xg>77.5
) 3X,;+4X,+8X5+8Xg>90
) 3X;+6X,+8X5+8X¢>105
) 3X;+8X,+8X5+8Xg>125

N~ N N e N N N N

) X;—X,>0
) X,-X3>0
) X4—X5>0
) Xg— Xg>0

Minimize Z =3x(X1+X2+X3) + 5x(X4+X5+X6)

) 3Xg+4Xg>12
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Minimize Z =2xXq +3x (X5 + Xg) + 5x(X4+ X5+ Xg)

N~ N N e N N N N

)

6X,>21

6X,2 27
3X2+4X5+4X62 33

3X1 43Xy +4X 42> 48

3X +4X,+4X5+4X5> 60
3X,+4X,+4X5+6Xg > 65

3X, +4X ,+4X5+8Xg > 67.5

3X +4X,4+6X5+8Xg277.5
3X1+4X,+8X5+8Xg52 90
3X;+6X,+8X5+8Xg2105
3X,+8X,4+8X5+8X 52125

X3—2Xg 20
X,—2X5 20
X;—2X, 20

X,— X,>0
X,— X5>0
X,— X520
X5— X2 0

3X3+4Xg212

6X,>21

6X,218

3X o +4Xg +4X62 33
3X1+3X 5 +4X 4239
3Xq+4X 4 +4Xg5+4X 5251

3Xq +4X 4 +4X5+6Xg 2 56

3X1+4X 4 +4X5+8Xg 2585

3X1+4X4+6X5+8X626&5

3X1+4X 4 +8X5+8Xg2 81

2(4P+3P+2P)+3(4P+3P)=39P
3(4P)+ 2(4P+3P+2P)+3(4P+3P)=51P
2.5(2P)+51P=56P
2.5(P)+56P=58.5P
2.5(4P)+58.5P=68.5P
2.5(5P)+68.5P=81P
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) 3Xq+6X,+8Xg+8X529%6

) 3X;+8X,+8Xg+8Xg2116

) X3-2Xg=0
) X,-2Xg>0
) X;-2X,>0

2.5(6P)+81P=96P
2.5(8P)+96P=116P

) Xi—X,>0

) X,—X3>0

) X4—-Xg>0

) Xg—Xg>0

(
Linear Programming
X1 X2 X3 X4 X5 X6 RHS DUAL
Minimize 3 3 3 5 5 5
Constraint 1 0 0 3 0 0 4 12 0
Constraint 2 0 6 0 0 0 0 21 -0.5
Constraint 3 6 0 0 0 0 0 27 -0.1875
Constraint 4 0 3 0 0 4 4 33 0
Constraint 5 3 3 0 4 0 0 48 0
Constraint 6 3 0 0 4 4 4 60 0
Constraint 7 3 0 0 4 4 6 65 0
Constraint 8 3 0 0 4 4 8 67.5 0
Constraint 9 3 0 0 4 6 8 77.5 0
Constraint 10 3 0 0 4 8 8 90 0
Constraint 11 3 0 0 6 8 8 105 0
Constraint 12 3 0 0 8 8 8 125 -0.625
Solution-> 45 3.5 0 .625 3 $93.69
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( ) Ranging
Variable Value Reduced Cost | Original Val | Lower Bound | Upper Bound
X1 4.5 0 3 1.875 Infinity
X2 35 0 3 0 Infinity
X3 0 3 3 0 Infinity
X4 8.3125 0 5 1 5
X5 2.625 0 5 5 5
X6 3 0 5 5 9
Constraint | Dual Value | Slack/Surplus | Original Val | Lower Bound | Upper Bound
Constraint 1 0 0 12 0 22.5
Constraint 2 -0.5 0 21 11.75 24.5
Constraint 3 | -0.1875 0 27 20 160
Constraint 4 0 0 33 31.25 42.25
Constraint 5 0 9.25 48 -Infinity 57.25
Constraint 6 0 9.25 60 -Infinity 69.25
Constraint 7 0 10.25 65 -Infinity 75.25
Constraint 8 0 13.75 67.5 -Infinity 81.25
Constraint 9 0 9 77.5 -Infinity 86.5
Constraint 10 0 1.75 90 -Infinity 91.75
Constraint 11 0 3.375 105 -Infinity 108.375
Constraint 12 -0.625 0 125 121.5 Infinity
( )
Solution List
X1 Basic 4.5
X2 Basic 3.5
X3 NONBasic 0
X4 Basic 8.3125
X5 Basic 2.625
X6 Basic 3
surplus 1 NONBasic 0
surplus 2 NONBasic 0
surplus 3 NONBasic 0
surplus 4 NONBasic 0
surplus 5 Basic 9.25
surplus 6 Basic 9.25
surplus 7 Basic 10.25
surplus 8 Basic 13.75
surplus 9 Basic 9.000001
surplus 10 Basic 1.75
surplus 11 Basic 3.375
surplus 12 NONBasic 0
Optimal Value (2) 93.6875
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( WinQsb )
Decision | Solution |Unit Cost or Total Reduced Basis Allowable | Allowable
Variable | Value Profit c(j) | Contribution Cost Status Min. c(j) Max. c(j)
1 X1 4.5 3 135 0 basic 1.875 M
2 X2 3.5 3 10.5 0 basic 0 M
3 X3 0 3 0 3 at bound 0 M
4 X4 8.3125 5 41.5625 0 basic 1 5
5 X5 2.625 5 13.125 0 basic 5 5
6 X6 3 5 15 0 basic 5 9
|Objective Function  (Min.) = 93.6875 (Note: Alternate Solution  Exists!!) |
Decision | Solution |Unit Cost or Total Reduced Basis Allowable | Allowable
Variable | Value Profit c(j) | Contribution Cost Status Min. c(j) Max. c(j)
1 C1 12 >= 12 0 0 0 22.5
2 Cc2 21 >= 21 0 0.5 11.75 24.5
3 C3 27 >= 27 0 0.1875 20 160
4 C4 33 >= 33 0 0 31.25 42.25
5 C5 57.25 >= 48 9.25 0 0 57.25
6 C6 69.25 >= 60 9.25 0 0 69.25
7 Cc7 75.25 >= 65 10.25 0 0 75.25
8 Cc8 81.25 >= 67.5 13.75 0 0 81.25
9 C9 86.5 >= 77.5 9 0 0 86.5
10 Ci10 91.75 >= 90 1.75 0 0 91.75
11 C11 108.375 >= 105 3.375 0 0 108.375
12 Ci12 125 >= 125 0 0.625 1215 M

Slack =0
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( Dud Value)
0 = Slack
Slack Slack
Slack Original Value
( - )
DS
Linear Programming
X1 X2 X3 X4 X5 X6 RHS DUAL
Minimize 3 3 3 5 5 5
Constraint 1 0 0 3 0 0 4 >= 12 -0.28286
Constraint 2 0 6 0 0 0 0 >= 21 0
Constraint 3 6 0 0 0 0 0 >= 27 0
Constraint 4 0 3 0 0 4 4 >= 33 -0.47143
Constraint 5 3 3 0 4 0 0 >= 48 0
Constraint 6 3 0 0 4 4 4 >= 60 0
Constraint 7 3 0 0 4 4 6 >= 65 0
Constraint 8 3 0 0 4 4 8 >= 67.5 0
Constraint 9 3 0 0 4 6 8 >= 77.5 0
Constraint 10 3 0 0 4 8 8 >= 90 0
Constraint 11 3 0 0 6 8 8 >= 105 0
Constraint 12 3 0 0 8 8 8 >= 125 -0.78571
Constraint 13 0 0 1 0 0 -2 >= 0 -2.15143
Constraint 14 0 1 0 0 -2 0 >= 0 -1.58571
Constraint 15 1 0 0 -2 0 0 >= 0 -0.64286
Solution-> | 13.26286 5.64 2.4 6.631429 2.82 1.2 $117.17
( ) Ranging
Variable Value Reduced Cost | Original Val | Lower Bound | Upper Bound
X1 13.26286 0 3 1.875 7.125
X2 5.64 0 3 0.6428573 6.535714
X3 2.4 0 3 1.585714 Infinity
X4 6.631429 0 5 -4.25 8.000001
X5 2.82 0 5 0.2857146 10.28572
X6 1.2 0 5 2.171429 12.17143
Constraint | Dual Value | Slack/Surplus | Original Val | Lower Bound | Upper Bound
Constraint 1 [-0.2828571 0 12 0 38.75
Constraint 2 0 12.84 21 -33.84 33.84
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Constraint 3 0 52.57714 27 -79.57715 79.57715
Constraint 4 [-0.4714285 0 33 22.3 109.675
Constraint 5 0 35.23429 48 -83.23428 83.23428
Constraint 6 0 22.39429 60 -82.39429 82.39429
Constraint 7 0 19.79429 65 -84.79429 84.79429
Constraint 8 0 19.69429 67.5 -87.19429 87.19429
Constraint 9 0 15.33429 77.5 -92.83429 92.83429
Constraint 10 0 8.474289 90 -98.47429 98.47429
Constraint 11 0 6.737144 105 -111.7371 111.7371
Constraint 12|-0.7857143 0 125 117.14 Infinity
Constraint 13| -2.151429 0 0 -6 4
Constraint 14| -1.585714 0 0 -5.35 9.400001
Constraint 15(-0.6428573 0 0 -9.886666 30.94667
( )
Solution List
X1 Basic 13.26286
X2 Basic 5.64
X3 Basic 2.4
X4 Basic 6.631429
X5 Basic 2.82
X6 Basic 1.2
surplus 1 NONBasic 0
surplus 2 Basic 12.84
surplus 3 Basic 52.57714
surplus 4 NONBasic 0
surplus 5 Basic 35.23429
surplus 6 Basic 22.39429
surplus 7 Basic 19.79429
surplus 8 Basic 19.69429
surplus 9 Basic 15.33429
surplus 10 Basic 8.474286
surplus 11 Basic 6.737146
surplus 12 NONBasic 0
surplus 13 NONBasic 0
surplus 14 NONBasic 0
surplus 15 NONBasic 0
Optimal Value (2) 117.1657162
( WinQsb )
Decision | Solution |Unit Cost or Total Reduced Basis Allowable | Allowable
Variable | Value Profit c(j) | Contribution Cost Status Min. c(j) Max. c(j)
1 X1 13.2629 3 39.7886 0 basic 1.875 7.125
2 X2 5.64 3 16.92 0 basic 0.6429 6.5357
3 X3 2.4 3 7.2 0 basic 1.5857 M
4 X4 6.6314 5 33.1571 0 basic -4.25 8
5 X5 2.82 5 14.1 0 basic 0.2857 10.2857
6 X6 1.2 5 6 0 basic 2.1714 12.1714

|Objective Function (Min.) = 117.1657|
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Decision | Solution [Unit Cost or Total Reduced Basis Allowable | Allowable

Variable | Value Profit c(j) | Contribution Cost Status Min. c(j) Max. c(j)
1 C1 12 >= 12 0 0.2829 0 38.75
2 C2 33.84 >= 21 12.84 0 -33.84 33.84
3 C3 79.5771 >= 27 525771 0 -79.5771 79.5771
4 C4 33 >= 33 0 0.4714 22.3 109.675
5 C5 83.2343 >= 48 35.2343 0 -83.2343 83.2343
6 C6 82.3943 >= 60 22.3943 0 -82.3943 82.3943
7 c7 84.7943 >= 65 19.7943 0 -84.7943 84.7943
8 C8 87.1943 >= 67.5 19.6943 0 -87.1943 87.1943
9 (01°] 92.8343 >= 77.5 15.3343 0 -92.8343 92.8343
10 Cc10 98.4743 >= 90 8.4743 0 -98.4743 98.4743
11 Cl1 111.7371 >= 105 6.7371 0 -111.737 | 111.7371
12 C12 125 >= 125 0 0.7857 117.14 M
13 C13 0 >= 0 0 2.1514 -6 4
14 Cl4 0 >= 0 0 1.5857 -5.35 9.4
15 Ci15 0 >= 0 0 0.6429 -9.8867 30.9467

% /
( / /
/
Slack =0

0 = Slack
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DS
Linear Programming
X1 X2 X3 X4 X5 X6 RHS DUAL
Minimize 3 3 3 5 5 5
Constraint 1 0 0 3 0 0 4 >= 12 0
Constraint 2 0 6 0 0 0 0 >= 21 -0.5
Constraint 3 6 0 0 0 0 0 >= 27 -0.1875
Constraint 4 0 3 0 0 4 4 >= 33 0
Constraint 5 3 3 0 4 0 0 >= 48 0
Constraint 6 3 0 0 4 4 4 >= 60 0
Constraint 7 3 0 0 4 4 6 >= 65 0
Constraint 8 3 0 0 4 4 8 >= 67.5 0
Constraint 9 3 0 0 4 6 8 >= 77.5 0
Constraint 10 3 0 0 4 8 8 >= 90 0
Constraint 11 3 0 0 6 8 8 >= 105 0
Constraint 12 3 0 0 8 8 8 >= 125 -0.625
Constraint 16 1 -1 0 0 0 0 >= 0 0
Constraint 17 0 1 -1 0 0 0 >= 0 0
Constraint 18 0 0 0 1 -1 0 >= 0 0
Constraint 19 0 0 0 0 1 -1 >= 0 0
Solution-> 45 3.5 0 6 4.9375 3 $93.69
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( ) Ranging
Variable Value Reduced Cost | Original Val | Lower Bound | Upper Bound
X1 4.5 0 3 1.875 Infinity
X2 35 0 3 0.00E+00 Infinity
X3 0 3 3 0.00E+00 Infinity
X4 6 0 5 5 6.5
X5 4.9375 0 5 2 5
X6 3 0 5 5 9
Constraint | Dual Value | Slack/Surplus | Original Val | Lower Bound | Upper Bound
Constraint 1 0 0 12 7.75 15.875
Constraint 2 {-0.5000001 0 21 11.75 25.25
Constraint 3 | -0.1875 0 27 21 32.66666
Constraint 4 0 9.25 33 -Infinity 42.25
Constraint 5 0 0 48 45.875 55.75
Constraint 6 0 9.25 60 -Infinity 69.25
Constraint 7 0 10.25 65 -Infinity 75.25
Constraint 8 0 13.75 67.5 -Infinity 81.25
Constraint 9 0 13.625 77.5 -Infinity 91.125
Constraint 10 0 11 90 -Infinity 101
Constraint 11 0 8 105 -Infinity 113
Constraint 12| -0.625 0 125 117 133.5
Constraint 16 0 1 0 -Infinity 1
Constraint 17 0 3.5 0 -Infinity 3.5
Constraint 18 0 1.0625 0 -Infinity 1.0625
Constraint 19 0 1.9375 0 -Infinity 1.9375
( )
Solution List
X1 Basic 4.5
X2 Basic 3.5
X3 NONBasic 0
X4 Basic 6
X5 Basic 4.9375
X6 Basic 3
surplus 1 NONBasic 0
surplus 2 NONBasic 0
surplus 3 NONBasic 0
surplus 4 Basic 9.25
surplus 5 NONBasic 0
surplus 6 Basic 9.25
surplus 7 Basic 10.25
surplus 8 Basic 13.75
surplus 9 Basic 13.625
surplus 10 Basic 11
surplus 11 Basic 8
surplus 12 NONBasic 0
surplus 13 or 16 Basic 1
surplus 14 or 17 Basic 3.5
surplus 15 or 18 Basic 1.0625
surplus 16 or 19 Basic 1.9375
Optimal Value (2) 93.68750177
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( WinQsb )
Decision | Solution |Unit Cost or Total Reduced Basis Allowable | Allowable
Variable | Value Profit c(j) | Contribution Cost Status Min. c(j) Max. c(j)
1 X1 4.5 3 135 0 basic 1.875 M
2 X2 3.5 3 10.5 0 basic 0 M
3 X3 0 3 0 3 at bound 0 M
4 X4 7.9375 5 39.6875 0 basic 3 5
5 X5 3 5 15 0 basic 5 9
6 X6 3 5 15 0 basic 5 9
|Objective Function  (Min.) = 93.6875 (Note: Alternate Solution  Exists!!) |
Decision | Solution |Unit Cost or Total Reduced Basis Allowable | Allowable
Variable | Value Profit c(j) | Contribution Cost Status Min. c(j) Max. c(j)
1 C1 12 >= 12 0 0 11.25 15.875
2 c2 21 >= 21 0 0.5 18 27
3 C3 27 >= 27 0 0.1875 21 106
4 C4 34.5 >= 33 15 0 0 34.5
5 C5 55.75 >= 48 7.75 0 0 55.75
6 C6 69.25 >= 60 9.25 0 0 69.25
7 Cc7 75.25 >= 65 10.25 0 0 75.25
8 Cc8 81.25 >= 67.5 13.75 0 0 81.25
9 C9 87.25 >= 77.5 9.75 0 0 87.25
10 Ci10 93.25 >= 90 3.25 0 0 93.25
11 C11 109.125 >= 105 4,125 0 0 109.125
12 Ci12 125 >= 125 0 0.625 1195 M
13 C16 1 >= 0 1 0 -119.5 1
14 C17 3.5 >= 0 3.5 0 -3.5 3.5
15 Ci18 4.9375 >= 0 4,9375 0 -4.9375 4.9375
16 C19 0 >= 0 0 0 -0.375 1.9375
/
Slack =0

Origina Vaue
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0 = Slack
Slack
Slack
( - )
DS
( )
Linear Programming
X1 X2 X3 X4 X5 X6 RHS DUAL
Minimize 3 3 3 5 5 5
Constraint 1 0 0 3 0 0 4 >= 12 -0.28286
Constraint 2 0 6 0 0 0 0 >= 21 0
Constraint 3 6 0 0 0 0 0 >= 27 0
Constraint 4 0 3 0 0 4 4 >= 33 -0.47143
Constraint 5 3 3 0 4 0 0 >= 48 0
Constraint 6 3 0 0 4 4 4 >= 60 0
Constraint 7 3 0 0 4 4 6 >= 65 0
Constraint 8 3 0 0 4 4 8 >= 67.5 0
Constraint 9 3 0 0 4 6 8 >= 77.5 0
Constraint 10 3 0 0 4 8 8 >= 90 0
Constraint 11 3 0 0 6 8 8 >= 105 0
Constraint 12 3 0 0 8 8 8 >= 125 -0.78571
Constraint 13 0 0 1 0 0 -2 >= 0 -2.15143
Constraint 14 0 1 0 0 -2 0 >= 0 -1.58571
Constraint 15 1 0 0 -2 0 0 >= 0 -0.64286
Constraint 16 1 -1 0 0 0 0 >= 0 0
Constraint 17 0 1 -1 0 0 0 >= 0 0
Constraint 18 0 0 0 1 -1 0 >= 0 0
Constraint 19 0 0 0 0 1 -1 >= 0 0
Solution-> | 13.26286 5.64 2.4 6.631429 2.82 1.2 $117.17
( ) Ranging
Variable Value Reduced Cost | Original Val | Lower Bound | Upper Bound

X1 13.26286 0 3 1.875 7.125

X2 5.64 0 3 6.43E-01 6.535715

X3 2.4 0 3 1.59E+00 Infinity

X4 6.631429 0 5 -4.250002 8.000001

X5 2.82 0 5 0.2857146 10.28572
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X6 1.2 0 5 2.171428 12.17143
Constraint | Dual Value | Slack/Surplus | Original Val | Lower Bound | Upper Bound
Constraint 1 [-0.2828572 0 12 0 23.57143
Constraint 2 0 12.84 21 -Infinity 33.84
Constraint 3 0 52.57715 27 -Infinity 79.57715
Constraint 4 [-0.4714285 0 33 22.3 57.25455
Constraint 5 0 35.23429 48 -Infinity 83.23428
Constraint 6 0 22.39429 60 -Infinity 82.39429
Constraint 7 0 19.79429 65 -Infinity 84.79429
Constraint 8 0 19.69429 67.5 -Infinity 87.19429
Constraint 9 0 15.33429 77.5 -Infinity 92.83429
Constraint 10 0 8.474289 90 -Infinity 98.47429
Constraint 11 0 6.737144 105 -Infinity 111.7371
Constraint 12|-0.7857143 0 125 117.14 -Infinity
Constraint 13| -2.151428 0 0 -3.857143 4
Constraint 14| -1.585714 0 0 -5.349999 5.400001
Constraint 15(-0.6428573 0 0 -9.886663 17.78667
Constraint 16 0 7.622858 0 -Infinity 7.622858
Constraint 17 0 3.24 0 -Infinity 3.24
Constraint 18 0 3.811429 0 -Infinity 3.811429
Constraint 19 0 1.62 0 -Infinity 1.62
Solution List( )
X1 Basic 13.26286
X2 Basic 5.64
X3 Basic 2.4
X4 Basic 6.631429
X5 Basic 2.82
X6 Basic 1.2
surplus 1 NONBasic 0
surplus 2 Basic 12.84
surplus 3 Basic 52.57714
surplus 4 NONBasic 0
surplus 5 Basic 35.23429
surplus 6 Basic 22.39429
surplus 7 Basic 19.79429
surplus 8 Basic 19.69429
surplus 9 Basic 15.33429
surplus 10 Basic 8.474286
surplus 11 Basic 6.737142
surplus 12 NONBasic 0
surplus 13 NONBasic 0
surplus 14 NONBasic 0
surplus 15 NONBasic 0
surplus 16 Basic 7.622858
surplus 17 Basic 3.24
surplus 18 Basic 3.811429
surplus 19 Basic 1.62
Optimal Value (2) 117.1657161
(WinQsb )
Decision | Solution |Unit Cost or Total Reduced Basis Allowable | Allowable
Variable | Value Profit c(j) | Contribution Cost Status Min. c(j)
X1 13.2629 3 39.7886 0 basic 1.875
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2 X2 5.64 3 16.92 0 basic 0.6429 6.5357
3 X3 2.4 3 7.2 0 basic 1.5857 M
4 X4 6.6314 5 33.1571 0 basic -4.25 8
5 X5 2.82 5 14.1 0 basic 0.2857 10.2857
6 X6 1.2 5 6 0 basic 2.1714 12.1714
|Objective Function  (Min.) = 117.1657 |
Decision | Solution [Unit Cost or Total Reduced Basis Allowable | Allowable
Variable | Value Profit c(j) | Contribution Cost Status Min. c(j) Max. c(j)
1 C1 12 >= 12 0 0.2829 0 23.5714
2 Cc2 33.84 >= 21 12.84 0 -33.84 33.84
3 C3 79.5771 >= 27 52.5771 0 -79.5771 79.5771
4 C4 33 >= 33 0 0.4714 22.3 57.2545
5 C5 83.2343 >= 48 35.2343 0 -83.2343 83.2343
6 C6 82.3943 >= 60 22.3943 0 -82.3943 82.3943
7 Cc7 84.7943 >= 65 19.7943 0 -84.7943 84.7943
8 C8 87.1943 >= 67.5 19.6943 0 -87.1943 87.1943
9 C9 92.8343 >= 77.5 15.3343 0 -92.8343 92.8343
10 C10 98.4743 >= 90 8.4743 0 -98.4743 98.4743
11 C11 111.7371 >= 105 6.7371 0 -111.737 | 111.7371
12 C12 125 >= 125 0 0.7857 117.14 M
13 C13 0 >= 0 0 2.1514 -3.8571 4
14 C14 0 >= 0 0 1.5857 -5.35 5.4
15 Ci15 0 >= 0 0 0.6429 -9.8867 17.7867
16 C16 7.6229 >= 0 7.6229 0 -7.6229 7.6229
17 C17 3.24 >= 0 3.24 0 -3.24 3.24
18 Ci18 3.8114 >= 0 3.8114 0 -3.8114 3.8114
19 C19 1.62 >= 0 1.62 0 -1.62 1.62

Slack =0
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0 = Slack
( )
Slack
( - )
DS
Linear Programming
X1 X2 X3 X4 X5 X6 RHS DUAL
Minimize 2 3 3 5 5 5
Constraint 1 0 0 3 0 0 4 >= 12 -0.35143
Constraint 2 0 6 0 0 0 0 >= 21 0
Constraint 3 6 0 0 0 0 0 >= 18 0
Constraint 4 0 3 0 0 4 4 >= 33 -0.58571
Constraint 5 3 3 0 4 0 0 >= 39 0
Constraint 6 3 0 0 4 4 4 >= 51 0
Constraint 7 3 0 0 4 4 6 >= 56 0
Constraint 8 3 0 0 4 4 8 >= 58.5 0
Constraint 9 3 0 0 4 6 8 >= 68.5 0
Constraint 10 3 0 0 4 8 8 >= 81 0
Constraint 11 3 0 0 6 8 8 >= 96 0
Constraint 12 3 0 0 8 8 8 >= 116 -0.64286
Constraint 13 0 0 1 0 0 -2 >= 0 -1.94571
Constraint 14 0 1 0 0 -2 0 >= 0 -1.24286
Constraint 15 1 0 0 -2 0 0 >= 0 -0.07143
Constraint 16 1 -1 0 0 0 0 >= 0 0
Constraint 17 0 1 -1 0 0 0 >= 0 0
Constraint 18 0 0 0 1 -1 0 >= 0 0
Constraint 19 0 0 0 0 1 -1 >= 0 0
Solution-> | 11.97714 5.64 2.4 5.988572 2.82 1.2 $98.12
( ) Ranging
Variable Value Reduced Cost | Original Val | Lower Bound | Upper Bound

X1 11.97714 0 2 1.875 7.125

X2 5.64 0 3 7.14E-02 7.392858

X3 2.4 0 3 1.24E+00 Infinity




3L003

)

I 27
X4 5.988572 0 5 -2.250001 5.333333
X5 2.82 0 5 -0.8571429 9.142859
X6 1.2 0 5 1.485714 11.48571
Constraint | Dual Value | Slack/Surplus | Original Val | Lower Bound | Upper Bound
Constraint 1 {-0.3514286 0 12 0 23.57143
Constraint 2 0 12.84 21 -Infinity 33.84
Constraint 3 0 53.86286 18 -Infinity 71.86285
Constraint 4 (-0.5857143 0 33 22.3 53.16364
Constraint 5 0 37.80572 39 -Infinity 76.80572
Constraint 6 0 24.96571 51 -Infinity 75.96571
Constraint 7 0 22.36572 56 -Infinity 78.36571
Constraint 8 0 22.26572 58.5 -Infinity 80.76571
Constraint 9 0 17.90572 68.5 -Infinity 86.40572
Constraint 10 0 11.04572 81 -Infinity 92.04572
Constraint 11 0 8.022858 96 -Infinity 104.0229
Constraint 12|-0.6428572 0 116 106.64 -Infinity
Constraint 13| -1.945714 0 0 -3.857143 4
Constraint 14| -1.242857 0 0 -5.349999 5.400001
Constraint 15(-0.0714286 0 0 -11.09 14.78667
Constraint 16 0 6.337143 0 -Infinity 6.337143
Constraint 17 0 3.24 0 -Infinity 3.24
Constraint 18 0 3.168572 0 -Infinity 3.168571
Constraint 19 0 1.62 0 -Infinity 1.62
Solution List ( )
X1 Basic 11.97714
X2 Basic 5.64
X3 Basic 24
X4 Basic 5.988572
X5 Basic 2.82
X6 Basic 1.2
surplus 1 NONBasic 0
surplus 2 Basic 12.84
surplus 3 Basic 53.86286
surplus 4 NONBasic 0
surplus 5 Basic 37.80572
surplus 6 Basic 24.96571
surplus 7 Basic 22.36571
surplus 8 Basic 22.26571
surplus 9 Basic 17.90572
surplus 10 Basic 11.04572
surplus 11 Basic 8.022856
surplus 12 NONBasic 0
surplus 13 NONBasic 0
surplus 14 NONBasic 0
surplus 15 NONBasic 0
surplus 16 Basic 6.337143
surplus 17 Basic 3.24
surplus 18 Basic 3.168571
surplus 19 Basic 1.62
Optimal Value (2) 98.117144
( WinQsb )
Decision | Solution |Unit Costor|  Total  |Reduced | Basis | Allowable | Allowable |
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Variable | Value Profit c(j) | Contribution Cost Status Min. c(j) Max. c(j)
1 X1 11.9771 2 23.9543 0 basic 1.875 7.125
2 X2 5.64 3 16.92 0 basic 0.0714 7.3929
3 X3 24 3 7.2 0 basic 1.2429 M
4 X4 5.9886 5 29.9429 0 basic -2.25 5.3333
5 X5 2.82 5 14.1 0 basic -0.8571 9.1429
6 X6 1.2 5 6 0 basic 1.4857 11.4857

|Objective Function  (Min.) = 98.1171 |

Decision | Solution [Unit Cost or Total Reduced Basis Allowable | Allowable

Variable | Value Profit c(j) | Contribution Cost Status Min. c(j) Max. c(j)
1 C1 12 >= 12 0 0.3514 0 23.5714
2 C2 33.84 >= 21 12.84 0 -33.84 33.84
3 C3 71.8629 >= 18 53.8629 0 -71.8629 71.8629
4 C4 33 >= 33 0 0.5857 22.3 53.1636
5 C5 76.8057 >= 39 37.8057 0 -76.8057 76.8057
6 C6 75.9657 >= 51 24,9657 0 -75.9657 75.9657
7 Cc7 78.3657 >= 56 22.3657 0 -78.3657 78.3657
8 C8 80.7657 >= 58.5 22.2657 0 -80.7657 | 80.7657
9 C9 86.4057 >= 68.5 17.9057 0 -86.4057 86.4057
10 C10 92.0457 >= 81 11.0457 0 -92.0457 92.0457
11 C11 104.0229 >= 96 8.0229 0 -104.023 | 104.0229
12 C12 116 >= 116 0 0.6429 106.64 M
13 C13 0 >= 0 0 1.9457 -3.8571 4
14 C14 0 >= 0 0 1.2429 -5.35 5.4
15 C15 0 >= 0 0 0.0714 -11.09 14.7867
16 C16 6.3371 >= 0 6.3371 0 -6.3371 6.3371
17 C17 3.24 >= 0 3.24 0 -3.24 3.24
18 C18 3.1686 >= 0 3.1686 0 -3.1686 3.1686
19 C19 1.62 >= 0 1.62 0 -1.62 1.62

Slack =0
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