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Mathematical Model:
Parameters –
i ɛ 1,2  (I is index for Location 1 and Location 2)
j ɛ 1,2,3….12  (j is index for 12 events) 
[bookmark: _GoBack]Cij : Unit cost to deliver a packet of balloon from location I to event j.
Pi : Production cost at location i.
Dj : Demand at event j.
M : Maximum number of packets of balloons that can be delivered from each location to each event; M = 1000
Zi : Production capacity at location i.

Decision Variable –
Xij : Number of packets of balloons to be delivered from location i to event j.

Objective –
Minimize the total cost = 

Constraints –
          (Non-Negative Constraint)
        (Production Capacity Constraint)
          (Demand Constraint)
               (Location to Event Supply Constraint)

Optimal Solution:
As we can see from the image attached below that the minimized cost comes out to be $955,650. Also the number of packets of balloons to be delivered from each location to each event is calculated by the solver keeping in mind the demand of each event and production capacity of each location.  
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Sensitivity Analysis:
The analysis made from the sensitivity report obtained is as follows:
1) The reduced cost column tells us that if we deliver 1 packet of balloon from a particular location to a particular event then how much the total profit will increase or decrease.
2)  Show Price column tell us how much change will be incurred in the profit if the value in the constraint R.H side column increases by a unit.
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Variable Cells

Final Reduced Objective Allowable Allowable

Cell Name Value Cost _Coefficient Increase Decrease
$C$21 Location 1 Event1 120 0 88 1E+30 0
$DS$21 Location 1 Event2 890 0 86 9 1E+30
SES21 Location 1 Event3 970 0 83 7 1E+30
$F$21 Location 1 Event4 930 [ 88 0 3
$G$21_Location 1 Event 5 60 0 90 1E+30 6
$HS21 Location 1 Event6 930 0 83 6 1E+30
$IS21 Location 1 Event7 320 0 95 1E+30 4
$J$21_Location 1 Event8 1000 6 85 6 1E+30
$KS21 Location 1 Event9 960 0 86 4 1E+30
$L$21 Location 1 Event 10 850 0 83 7 1E+30
$MS$21_Location 1 Event 11 [ 2 94 1E+30 2
$NS21 Location 1 Event 12 950 0 93 3 1E+30
$C$22 Location 2 Event 1 1000 [ 66 0 1E+30
$D$22 Location 2 Event 2 0 9 73 1E+30 9
SES22 Location 2 Event 3 [ 7 68 1E+30 7
$F$22 Location 2 Event 4 50 [ [ 3 0
$G$22 Location 2 Event5 1000 6 62 6 1E+30
$HS22 Location 2 Event 6 [ 6 67 1E+30 6
8822 Location 2 Event7 1000 4 69 4 1E+30
$J822 Location 2 Event 8 50 0 69 1E+30 6
$KS22 Location 2 Event 9 0 4 68 1E+30 4
$L$22 Location 2 Event 10 [ 7 68 1E+30 7
$MS$22 Location 2 Event 11 900 0 70 2 1E+30
$NS$22_Location 2 Event 12 [ 3 74 1E+30 3
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Constraints

Final Shadow Constraint Allowable Allowable

Cell Name Value Price RH.Side Increase Decrease
$0821 Location 1 Total out 7980 0 8500 1E+30 520
$0822 Location 2 Total out 4000 22 4000 930 50
$C$27 Totalin <= 1120 88 1120 520 120
$D$27 Totalin <= 890 86 890 110 890
SES27 Totalin <= 970 83 970 30 970
$F$27_Totalin <= 980 88 980 70 930
$G$27 Totalin <= 1060 90 1060 520 60
$HS27 Totalin <= 930 83 930 70 930
$IS27  Totalin <= 1320 95 1320 520 320
$J$27_Totalin <= 1050 91 1050 50 50
$KS27 Totalin <= 960 86 960 40 960
$L$27 Totalin <= 850 83 850 150 850
$MS$27 Totalin <= 900 92 900 50 900
SN$27 Totalin <= 950 93 950 50 950





