Solving Linear and Non Linear Programming Models in Excel

 Excel is among the numerous software packages available for solving operations research problems.  From personal experience, I find it to be easy to use for simpler, run of the mill problems but find that it is unable to handle larger problems that one might encounter in real life management or operational situations.

The name of Excel's LP solution program is called Solver and can be found in Tools on the Excel Toolbar.  If you are unable to find Solver, find out how you can install it.

From this point on, it is assumed that you have installed the Solver Add-In and have basic knowledge of performing calculations in Excel.  The ability to perform rudimentary calculations such as addition, multiplication and subtraction are essential to being able to solve LP's in Excel.

The LP solution process in Excel begins with entering the LP problem into a spreadsheet.  Consider the problem problem:

Max     35.7x1 + 29.2x2 + 25x3
St.         A:   29x1 + 35x2 + 5x3 <= 1000

             B:   x1 -2x2 <= 0

             C:   x1+ x2 + x3 <= 200

                    x1, x2, x3 >= 0

 

Start by "reserving" cells in excel for the decision variables, then enter the objective function and constraints into cells as well.
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In the figure above, cells C4, D4 and E4 will contain the levels of variable x1, x2 and x3 respectively.  Cell C5, D5 and E5 contain the objective function coefficient for the respective variables.  Constraints have been similarly entered into the spreadsheet with the difference that cells F7, F8 and F9 contain the RHS for constraint A, B and C respectively.

IMPORTANT: here cells G5, G7, G8 and G9 are extremely important.  They contain the value of Z and then values of the LHS of constraint A, B and C respectively.  It is these cells that will eventually be entered into Excel's Solver.

Once the LP has been entered, call Excel's Solver by going to tools and clicking on it.  The following screen should appear:
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Here, the target cell refers to the cell where the objective function is stored (G5 in our case).  You are also given a choice of three objectives for the problem, in this case we will choose Max.  

The field titled By changing cells refers to the cells which contain the decision variable(s) (C4, D4 and E4 in our example)

The Add, Change and Delete constraint buttons will let you do just that... Once you're done. the above screen should look something like this:
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You might notice that the constraints above do not include the non-negativity constraint.  This is because Excel gives the user the option to implement non-negativity without entering it as a specific constraint.  This can be done by clicking the Options button on the above screen:
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The two important options are the Assume Linear Model and Assume Non-Negative.  Once they have been checked, click OK and then Solve.  If the problem is feasible, the following screen should appear:
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Choose the reports that you want and click OK, the optimal solution will then be appear in the cells reserved for them.

Click here for the Excel file used in the example above.

The Electro-Poly Make vs. Buy Decision problem has also been implemented in Excel. The problem description and formulation are available in post script and pdf formats. The Electro Poly excel file is also available. 

