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Min Z, = 50X, + 70X, + 230X3 + 70X, + 200X5 + 100X
st:
95X + 143X, + 105X 3 + 54X, + 43X + 28X > 840
8/37X 1 + 5/32X, + 7/22X 3 + 7/97X 4 + /14X + 3/1X >52/75
X>017
X>2/1
Min Z, = 50X1 + 70X, + 230X 3 + 70X4 + 200X5 + 100X
st:
95X; + 143X, + 105X 3 + 54X 4 + 43X + 28X > 210
8/37X 1 + 5/32X, + 7/22X 3 + 7/97X 4 + 1/14X s + 3/1X 5 >12/84
X4>5
Excel WinQsb DS
DS
Linear Programming
X1 X2 X3 X4 X5 X6 RHS DUAL
Minimize 50 70 230 70 200 100
Constraint 1 95 143 105 54 43 28 | >= 1230 -0.46261
Constraint 2 8.37 5.32 7.22 7.97 1.14 3.1 >= 84.1 -0.72306
Constraint 3 0 0 0 1 0 0 >= 1.5 -39.2563
Constraint 4 0 0 0 0 1 0 >= 3 -179.283
Solution-> 6.364731| 2.90455 0 15 3 0 $1,226.56
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Ranging( )
Variable Value Reduced Cost Original Val Lower Bound Upper Bound
X1 6.364731 0 50 46.5035 81.84555
X2 2.90455 0 70 31.78017 75.26316
X3 0 176.2054 230 53.7946 Infinity
X4 15 0 70 30.74373 Infinity
X5 3 0 200 20.71655 Infinity
X6 0 84.80543 100 15.19457 Infinity
Constraint Dual Value Slack/Surplus Original Val Lower Bound Upper Bound
Constraint 1 -0.462611 0 1230 990.0328 2057.307
Constraint 2 -0.723055 0 84.1 53.32185 105.2424
Constraint 3 -39.25627 0 15 -2.38E-07 6.66321
Constraint 4 -179.2834 0 3 0 10.98269
( )
Solution List
X1 Basic 6.364731
X2 Basic 2.90455
X3 NONBasic 0
X4 Basic 15
X5 Basic 3
X6 NONBasic 0
surplus 1 NONBasic 0
surplus 2 NONBasic 0
surplus 3 NONBasic 0
surplus 4 NONBasic 0
Optimal Value (2) 1226.555
( 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 6.3647 50 318.2365 0 basic 46.5035 81.8456
2 X2 2.9045 70 203.3185 0 basic 31.7802 75.2632
3 X3 0 230 0 176.2054 at bound 53.7946 M
4 X4 15 70 105 0 basic 30.7437 M
5 X5 3 200 600 0 basic 20.7166 M
6 X6 0 100 0 84.8054 at bound 15.1946 M
Objective  Function (Min.) = 1,226.56
Left Hand Right Hand Slack Shadow Allowable | Allowable
Constraint Side Direction Side or Surplus Price Min. RHS | Max. RHS
1 C1 1,230.00 >= 1,230.00 0 0.4626 990.0328 | 2,057.31
2 c2 84.1 >= 84.1 0 0.7231 53.3219 | 105.2424
3 C3 15 >= 15 0 39.2563 0 6.6632
4 C4 3 >= 3 0 179.2834 0 10.9827
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DS
Linear Programming
X1 X2 X3 X4 X5 X6 RHS DUAL
Minimize 50 70 230 70 200 100
Constraint 1 95 143 105 54 43 28 >= 840 -0.462611
Constraint 2 8.37 5.32 7.22 7.97 1.14 3.1 >= 52.75 |-0.723056
Constraint 3 1 0 0 0 0 0 >= 0.7 0
Constraint 4 0 1 0 0 0 0 >= 2.1 0
Solution-> 4.445995 | 2.920493 0 0 0 0 $426.73
Ranging( )
Variable Value Reduced Cost Original Val Lower Bound Upper Bound
X1 4.445995 0 50 46.50349 81.84554
X2 2.920493 0 70 31.78017 75.26316
X3 0 176.2054 230 53.7946 Infinity
X4 0 39.25626 70 30.74374 Infinity
X5 0 179.2834 200 20.71655 Infinity
X6 0 84.80543 100 15.19457 Infinity
Constraint Dual Value Slack/Surplus Original Val Lower Bound Upper Bound
Constraint 1 | -0.4626108 0 840 772.2128 1326.916
Constraint2 | -0.7230555 0 52.75 34.63536 58.72241
Constraint 3 0 3.745995 0.7 -1.52E+01 4.445995
Constraint 4 0 0.820493 2.1 -15.19457 2.920493
( )
Solution List
X1 Basic 4.445995
X2 Basic 2.920493
X3 NONBasic 0
X4 NONBasic 0
X5 NONBasic 0
X6 NONBasic 0
surplus 1 NONBasic 0
surplus 2 NONBasic 0
surplus 3 Basic 3.745995
surplus 4 Basic 0.8204929
Optimal Value (2) 426.73425
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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 4.446 50 222.2997 0 basic 46.5035 81.8456
2 X2 2.9205 70 204.4345 0 basic 31.7802 75.2632
3 X3 0 230 0 176.2054 at bound 53.7946 M
4 X4 0 70 0 39.2563 at bound 30.7437 M
5 X5 0 200 0 179.2834 at bound 20.7165 M
6 X6 0 100 0 84.8054 at bound 15.1946 M
Objective  Function (Min.) = 426.7343
Left Hand Right Hand Slack Shadow Allowable | Allowable
Constraint Side Direction Side or Surplus Price Min. RHS | Max. RHS
1 C1 840 >= 840 0 0.4626 772.2128 | 1,326.92
2 c2 52.75 >= 52.75 0 0.7231 34.6354 58.7224
3 C3 4.446 >= 0.7 3.746 0 -M 4.446
4 C4 2.9205 >= 2.1 0.8205 0 -M 2.9205
DS
Linear Programming
X1 X2 X3 X4 X5 X6 RHS DUAL
Minimize 50 70 230 70 200 100
Constraint 1 95 143 105 54 43 28 >= 210 0
Constraint 2 8.37 5.32 7.22 7.97 1.14 3.1 >= 12.84 0
Constraint 3 0 0 0 1 0 0 >= 5 -70
Solution-> 4.445995 | 2.920493 0 0 0 0 $350.
Ranging ( )
Variable Value Reduced Cost Original Val Lower Bound Upper Bound
X1 0 50 50 0 Infinity
X2 0 70 70 0 Infinity
X3 0 230 230 0 Infinity
X4 5 0 70 0 Infinity
X5 0 200 200 0 Infinity
X6 0 100 100 0 Infinity
Constraint Dual Value Slack/Surplus Original Val Lower Bound Upper Bound
Constraint 1 0 60 210 0 270
Constraint 2 0 27.01 12.84 0 39.85
Constraint 3 -70 0 5 3.89E+00 Infinity
Solution List( )
X1 NONBasic 0
X2 NONBasic 0
X3 NONBasic 0
X4 Basic 5
X5 NONBasic 0
X6 NONBasic 0
surplus 1 Basic 59.99998
surplus 2 Basic 27.01
surplus 3 NONBasic 0
Optimal Value (2) 350
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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 0 50 0 50 at bound 0 M
2 X2 0 70 0 70 at bound 0 M
3 X3 0 230 0 230 at bound 0 M
4 X4 5 70 350 0 basic 0 M
5 X5 0 200 0 200 at bound 0 M
6 X6 0 100 0 100 at bound 0 M
Objective  Function (Min.) = 350
Left Hand Right Hand Slack Shadow Allowable | Allowable
Constraint Side Direction Side or Surplus Price Min. RHS | Max. RHS
1 C1 270 >= 210 60 0 0 270
2 c2 39.85 >= 12.84 27.01 0 0 39.85
3 C3 5 >= 5 0 70 3.8889 M
WinQsb DS Linear Programming
(Xs) (Xa) [ (X)) (X1) /
(Slack =0)
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/ /
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DS
Linear Programming
X1 X2 X3 RHS DUAL
Maximize 317420 | 115007 | 262890
Constraint 1 374.4 156.6 188.1 | <= 100000 0
Constraint 2 150.3 125.1 1314 | <= 275000 0
Constraint 3 414 157.8 0 <= 120000 0
Constraint 4 252 86.4 92.7 <= 75000 0
Constraint 5 1 1 1 <= 150 317420
Constraint 6 0 1 0 >= 40 -202413
Constraint 7 1 0 0 >= 36 0
Solution-> 110 40 0 $39,516,480.
Ranging ( )
Variable Value Reduced Cost Original Val Lower Bound Upper Bound
X1 110 0 317420 262890 Infinity
X2 40 0 115007 -317420 317420
X3 0 54530 262890 -317420 317420
Constraint Dual Value Slack/Surplus Original Val Lower Bound Upper Bound
Constraint 1 0 52552 100000 47448 Infinity
Constraint 2 0 253463 275000 21537 Infinity
Constraint 3 0 68148 120000 51852 Infinity
Constraint 4 0 43824 75000 31176 Infinity
Constraint 5 317420 0 150 76 290.3633
Constraint 6 -202413 0 40 0.00E+00 114
Constraint 7 0 74 36 -110 110
Solution List( )
X1 Basic 110
X2 Basic 40
X3 NONBasic 0
slack 1 Basic 52552
slack 2 Basic 253463
slack 3 Basic 68148
slack 4 Basic 43824
slack 5 NONBasic 0
surplus 6 NONBasic 0
surplus 7 Basic 74
Optimal Value (2) 39516480




5L002 :

(Slack=0)

[l 15
( 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 C1 47,448.00 <= 100,000.00 | 52,552.00 0 47,448.00 M
2 C2 21,537.00 <= 275,000.00 |253,463.00 0 21,537.00 M
3 C3 51,852.00 <= 120,000.00 | 68,148.00 0 51,852.00 M
4 C4 31,176.00 <= 75,000.00 43,824.00 0 31,176.00 M
5 C5 150 <= 150 0 317,420.00 76 290.3633
6 C6 40 >= 40 0 -202,413.00 0 114
7 C7 110 >= 36 74 0 -M 110
Objective Function (Max.) = 39,516,480.00
Left Hand Right Hand Slack Shadow Allowable | Allowable
Constraint Side Direction Side or Surplus Price Min. RHS | Max. RHS
1 C1 47,448.00 <= 100,000.00 | 52,552.00 0 47,448.00 M
2 C2 21,537.00 <= 275,000.00 |253,463.00 0 21,537.00 M
3 C3 51,852.00 <= 120,000.00 | 68,148.00 0 51,852.00 M
4 C4 31,176.00 <= 75,000.00 43,824.00 0 31,176.00 M
WinQsb DS Linear Programming
(Ranging) -
( )
Slack _
Slack
(Slack=0)
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Exce WinQsb Ds
DS
Linear Programming
X1 X2 X3 RHS DUAL
Maximize 149060 -45640 163012
Constraint 1 374.4 156.6 188.1 <= 100000 0
Constraint 2 150.3 125.1 131.4 <= 275000 0
Constraint 3 414 157.8 0 <= 120000 0
Constraint 4 252 86.4 92.7 <= 75000 0
Constraint 5 1 1 1 <= 150 163012
Constraint 6 0 1 0 >= 40 -208652
Constraint 7 1 0 0 >= 36 -13952
Solution-> 36 40 74 $15,603,450.
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Ranging ( )
Variable Value Reduced Cost Original Val Lower Bound Upper Bound
X1 36 0 149060 -Infinity 163012
X2 40 0 -45640 -Infinity 163012
X3 74 0 163012 149060 Infinity
Constraint Dual Value Slack/Surplus Original Val Lower Bound Upper Bound
Constraint 1 0 66338.2 100000 33661.8 Infinity
Constraint 2 0 254861.6 275000 20138.41 Infinity
Constraint 3 0 98784 120000 21216 Infinity
Constraint 4 0 55612.2 75000 19387.8 Infinity
Constraint 5 163012 0 150 76 502.6752
Constraint 6 -208652 0 40 0.00E+00 114
Constraint 7 -13952 0 36 0 110
Solution List( )
X1 Basic 36
X2 Basic 40
X3 Basic 74
slack 1 Basic 66338.2
slack 2 Basic 254861.6
slack 3 Basic 98784
slack 4 Basic 55612.2
slack 5 NONBasic 0
surplus 6 NONBasic 0
surplus 7 NONBasic 0
Optimal Value (2) 15603448
(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 36 149,060.00 | 5,366,160.00 0 basic -M 163,012.00
2 X2 40 -45,640.00 |-1,825,600.00 0 basic -M 163,012.00
3 X3 74 163,012.00 |12,062,890.00 0 basic 149,060.00 M
Objective  Function (Max.) = 15,603,450.00
Left Hand Right Hand Slack Shadow Allowable | Allowable
Constraint Side Direction Side or Surplus Price Min. RHS | Max. RHS
1 C1 33,661.80 <= 100,000.00 | 66,338.20 0 33,661.80 M
2 c2 20,138.40 <= 275,000.00 |254,861.60 0 20,138.41 M
3 C3 21,216.00 <= 120,000.00 | 98,784.00 0 21,216.00 M
4 C4 19,387.80 <= 75,000.00 55,612.20 0 19,387.80 M
5 C5 150 <= 150 0 163,012.00 76 502.6752
6 C6 40 >= 40 0 -208,652.00 0 114
7 Cc7 36 >= 36 0 -13,952.00 0 110

WinQSb DS

Linear Programming
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