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Submission:
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A . 1  I N  E X C E L
1.  Set up the parameters table with two columns:  Clam Chowder and Seafood Chowder, and rows for each: Prep Time

(min per gallon), Cook Time (min per gallon), Clams required (ounces per gallon)
2.Create a Per-gallon profit row and calculate profit for each Clam/Seafood Chowder by multiplying the profit per serving

× 8 servings.
3.Create a Decision variables (gallons to produce) section, and include two columns: Clam and Seafood. Enter an initial

guess of 0 for each.
4.Create an Objective function (profit maximization) cell. Use a SUMPRODUCT formula that multiplies: the per-gallon

profit row by the row of decision variables (Clam, Seafood). This formula returns the total daily profit from the two
chowders.

5.Build the constraints table:
Clams (Ounces)

Left-hand side: SUMPRODUCT of clams per gallon × decision variables for both clam & seafood chowder
Relation: ≤
Right-hand side: total ounces available (convert 25lb * 16 =400 lb 400 ounces)

Prep Time (min)
LHS: SUMPRODUCT of prep time per gallon × decision variables for both clam & seafood chowder
Relation: ≤
RHS: total minutes available (convert 4 hours *60 = 240 mins)

Cook Time (min)
LHS: SUMPRODUCT of cook time per gallon × decision variables for both clam & seafood chowder
Relation: ≤
RHS: total minutes available (convert 5 hours *60=300 mins )
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7.Launch Solver and set the objective:
a.Go to the Data tab → choose Solver.
b. In Solver, set the Objective to the cell with the objective function.
c.Choose Max to maximize total profit.
d.Set the By Changing Variable Cells field to the row of decision variables.
e.Add each constraint
f.Click Solve using Simplex LP, and keep the solution

8.Part (b): Identify binding constraints:
A constraint is binding if the left-hand side equals the right-hand side, Slack = RHS − LHS.

9.Create a copy of the sheet and add a new constraint below the original three:
 Rule (clam ≥ 2 × seafood) so 

LHS = Clam decision variable − 2 × Seafood decision variable
Relation: ≥
RHS = 0

Return to Solver and add the new mix constraint.
Solve again using Simplex LP.
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1.  Set up the parameters table with two columns: Facility 1 and Facility 2, and rows for each: Operating Cost (per hour),
Output of Regular Detergent (ounces per hour), Output of Concentrate Detergent (ounces per hour)

2.Create a Decision variables (hours to operate) section, and include two columns: Facility 1 and Facility 2. Enter an initial
guess of 0 for each.

3.Create an Objective function (total operating cost): Use a SUMPRODUCT formula that multiplies: the operating cost
per hour row by the row of decision variables.

4.Build the constraints table:
Regular Detergent Demand (ounces)

Left-hand side: SUMPRODUCT of regular detergent output per hour × decision variables for both facilities
Relation: ≥
Right-hand side: total ounces required (4,500 ounces)

Concentrate Detergent Demand (ounces)
LHS: SUMPRODUCT of concentrate detergent output per hour × decision variables for both facilities
Relation: ≥
RHS: total ounces required (5,200 ounces)

5.Use Solver to minimize the total operating cost:
Objective: the Objective function cell 
By Changing: the decision variables 
Add the Constraints
Use the Simplex LP method, and click Solve, and generate the Sensitivity Report (for part b) 



6.A constraint is binding when the Left-hand side = Right-hand side exactly.
7.Shadow Price: For each binding constraint, read the Shadow Price from the Sensitivity Report. 

The shadow price shows how much the minimum operating cost would change if the demand increased by one unit, within
the allowable range.

8.Range of Feasibility: identify the Allowable Increase and Allowable Decrease. 
Compute the feasible range: 

Lower bound: RHS − Allowable Decrease
Upper bound: RHS + Allowable Increase

Within this interval, the shadow price remains valid and the optimal solution structure does not change.

9.In the Parameters table, update the operating cost for Facility 2 from $220/hour to $200/hour.
10.Reset the decision variables (hours for both facilities) back to 0 in the Decision Variables section.
11.Run Solver and keep all settings the same as in part (a), click Solve and record the new optimal solution.
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Malak
make a copy of your sheet
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Thank you!


