Linear Programming Using Excel

Subject: Linear Programming using Excel
Application: Microsoft Excel 2007
Task: Solving a Linear Program Using Excel

Tutorial Date: 25th February, 2010 by Nathan Smith

Install the Solver Add-In

Excel Options E| IXI

Popular N ) X . K ‘
i View and manage Microsoft Office add-ins.
Formulas
Proofing Add-ins
Save Name Location Type Lo
Advanced Active Application Add-ins
Acrobat PDFMaker Office COM Addin C:\... 8.0\PDFMaker\Office\PDFMOfficeAddin.dll COM Add-in
Customize
Inactive Application Add-ins
“Add-Ins —— Analysis ToolPak analys32.xll Excel Add-in
Analysis ToolPak - VBA atpvbaen.xlam Excel Add-in
Trust Center Conditional Sum Wizard sumif.xlam Excel Add-in
Custom XML Data C\..iles\Microsoft Office\Office12\OFFRHD.DLL Document Inspector
Resources Date (Smart tag lists) C\...iles\Microsoft Shared\Smart Tag\MOFL.DLL  Smart Tag
Euro Currency Tools eurotool.xlam Excel Add-in X
Financial Symbol (Smart tag lists) C\...iles\Microsoft Shared\Smart Tag\MOFL.DLL  Smart Tag r
Headers and Footers C\..iles\Microsoft Office\Office12\OFFRHD.DLL Document Inspector
Hidden Rows and Columns C\..iles\Microsoft Office\Office12\OFFRHD.DLL Document Inspector
Hidden Worksheets C\..iles\Microsoft Office\Office12\OFFRHD.DLL Document Inspector
Internet Assistant VBA C\..icrosoft Office\Officel2\Library\HTML.XLAM  Excel Add-in
Invisible Content C\..iles\Microsoft Office\Office12\OFFRHD.DLL Document Inspector
Lookup Wizard lookup.xlam Excel Add-in
Person Name (Outlook e-mail recipients) C\...es\Microsoft Shared\Smart Tag\FNAME.DLL  Smart Tag
Solver Add-in solver.xlam Excel Add-in
Document Related Add-ins -
™
Add-in: Solver Add-in
Publisher:
Location: solver.xlam
Description: Tool for optimization and equation solving
Manage: I Excel Add-ins v ‘ Go... l
[ OK ] [ Cancel ] |

1. In the Microsoft Office button, go to excel options to click Add-ins
2. In the Add-Ins box, select Solver Add-In and click Go...
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Install the Solver Add-In (continue)

Add-Ins

Add-Ins available:

[ ] Analysis ToolPak oK
[ ] Analysis ToolPak - VBA
[ ] conditional Sum Wizard —
E Euro Currency Tools

Internet Assistant VBA

B ---

[ ] Lookup Wizard Srowse
o | Solver Add-i
tdlSolver .l Automation...

Solver Add-in
Tool for optimization and equation solving

3. In the Add-Ins available box, check the Analysis ToolPak and then OK
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Setting Up the Problem on the Spreadsheet

(=™ [ R s New Microsoft Office Excel Worksheet.xlsx - Microsoft Excel
= ‘ Home ‘ Insert Page Layout Formulas Data Review View Acrobat
__] * = lA‘ A'l IE _ E'l?_' = General £ Conditional Formatting

EE o o |'$ ~ % o ||| 5 Format as Table

Paste (B 7z U -|[B-||&- A E= =|EE | g ) Cell Styles

Clipboard ™ Font F Alignment F Number = Styles
SUM v (‘ X « Jfx | =SUMPRODUCT(ES:F5,E6:F6)
A B C D E F G H l J

1

2

3

4 Variables X Y

5 Coefficients 6 7

6 Solutions | |

7 zZ =SUMPRODUCT(ES:F5,E6:F6)

8

9 Constraints 1 2 6 = 10

10 Constraints 2 5 3 >= 10

11

12 LHS RHS

13 Constraints 1 0 10

14 Constraints 2 0 10

15

16

17

18

Example

Min Z=6X+7Y

st 2X+ 6Y a%o¥ 10
5X + 3Y a%o¥ 10
X,Y a%o¥ 0
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(continued)

(On) d 2
. - Home Insert Page Layout Formulas Data Review View Acrobat
& [A" a7 \E = E"@ ' = j! Conditional Formatting 52 Insé
33 — [ $ % 9 ||| 5% Format as Table = Dell
pajte 7 B 2 U -l |2 A== E|EiE o <0 oo ) Cell Styles i For
Clipboard ™ Font Alignment Number Styles Cel
SUM v " XV ﬁrl =SUMPRODUCT(E9:F9,5ES6:5FS6)
A B C D E F G H | J K
1
2
3
4 Variables X Y
5 Coefficients 6 7
6 Solutions
7 z 0
8
9 Constraints 1 2 6 >= 10
10 Constraints 2 5 3 >= 10
11
12 LHS RHS
13 Constraints 1 =SUMPRODUCT(E9:F9,SES6:SFS6)
14 Constraints 2 0 10
15
16
17
18

1. Enter the coefficients of the objective function Z i.e., (6, 7) in cells E5 and F5.
2. Enter the coefficients of the Constraint-1 i.e., (2,6) and RHS value 10 in cells E9, F9 and H9

respectively
3. Enter the coefficients of the Constraint-2 i.e., (5,3) and RHS value 10 in cells E10, F10 and H10

respectively
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(continued)

o

: Home Insert Page Layout Formulas Data Review View Acrobat
&b o || == E“@' ‘ =; _ﬂ Conditional Formatting
53 — [ $ % 9 ||| 4% Format as Table

s s B £ U I -2~ A ||| = =|iE iE|| = (<0 o] Cell Styles

Clipboard Font Alignment Number Styles
SUM v X v ﬁr‘ =SUMPRODUCT(E10:F10,5ES6:5F56)
A B e D E F G H | J

1

2

3

4 Variables X Y

5 Coefficients 6 7

6 Solutions

7 zZ 0

8

9 Constraints 1 2 >= 10

10 Constraints 2 5 3 >= 10

11

12 LHS RHS

13 Constraints 1 0 10

14 Constraints 2 =SUMPRODUCT(E10:F10,5ES6:5FS$6)

15

16

17

18

1. For the Objective function value, enter the formula for computing Z = SUMPRODUCT(E5:F5,E6:F6).
This formula uses the coefficient values and also the solution values for variables X and Y, which are

supposed to be solved.

2. Similarly enter the formula for LHS of the Constraints 1 & 2 i.e., SUMPRODUCT(E9:F9,$E$6:$F$6)

& SUMPRODUCT(E10:F10,$E$6:$F$6) respectively
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| @\ D)+

Home Insert Page Layout Formulas ‘ Data l Review

View Acrobat

New Microsoft Office Excel Worksheet.xlsx - Microsoft Excel

z i“)] Connections 4] S r ‘& Clear EQ% |24 Data validation ~ | & Group ~  “#= 3» Solvei|
5 =] -
21 Properties AL fy Reapply === [¥& Consolidate ~@ Ungroup ~ =
Get External | Refresh - ﬂ' Sort Filter Textto Remove .
Data - All~ =2 Edit Links ‘ Y Advanced ‘ Columns Duplicates =P What-If Analysis ~ | & subtotal
J Connections J Sort & Filter | | Data Tools Outline G| Analysis
F13 - £ | 10
A | 8 | c | o | e [Eay e [ w | a1 [ 3 | L v |

1
2

3 Solver Parameters |

4 Set Target Cell: SEST { Solve ]

5 Equal To: OMax @®mMn Ovalueof: |0
— ' = = = ’ Close

6 By Chanaing Cells:
7 | 53 | Guess

8
T Subject to the Constraints:

10 Add
u

12 Reset All
1

13

14
15

16

17

18

Now Excel Solver will be used, in the Data tab click Solver.

The solver box appears as follows.

(continued)

Solver Parameters

Set Target Cell: SES7 3
EualTo:  OMax @Mn Ovaleof: [0 |
By Changing Cells:
| SES6:F 56 [ Guess |
Subject to the Constraints:
SES13:8ES14 »>= SFS13:5FS14 Add
SES6:8FS6 >=0

Options

Reset All

1. Set the Target Cell for the Objective Function Z value i.e., $E$7

2. Check the Equal to Min i.e., Minimum Option.

3. For Changing Cell, select the solution values of the variables X & 7 i.e., $E$6:$F$6
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4. For subject to the constraints, LHS >=RHS i.e., click on the Add option and select $E$13:$E$14 >=
$E$13:$E$14

5. Also all the solution values needs to be positive, select $E$6:$F$6 >=0

6. Now click the Solve button.

(continued)

Solver Results | X [
Solver found a solution. All constraints and optimality
conditions are satisfied. Reports
: Sensitivity
() Keep Solver Solution St
(O Restore Original Values

‘ OK | Cancel Save Scenario... Help

After selecting the solve button the solver results appears a window, the default option has a keep
solver solution and click on the Answer in the Reports Section on the Right hand side. Finally click the
the OK Button to get the results.

(continued)

| Variables ! X Y
Coefficients 6 7
Solutions 1.25 1.25
z 16.25
Constraints 1 2 6 >= 10
Constraints 2 5 3 >= 10
LHS RHS
Constraints 1 10 10
Constraints 2 10 10

Finally the Excel Solver gives the solution values for variables X & Y and for the objective function Z.
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