MATH 1324
LAB 4 DUE:
Maximization and Minimization

You can find the maximum or the minimum of a function using the Solver option in
Excel.

EXAMPLE: Maximize profit if P(x) =—x*+110x —1000.

Recall that we can create a table of values, and use the table to generate a graph of the
function. Remember to enter the function in each cell to calculate the profit. Use ~ (above
the 6 key on your keyboard) for exponents. For this profit function you would enter

= _ ((B3)"2) +110*B3 - 1000

(assuming the x value is in the cell A3). Note that you must put the (B3)*2 in another
parentheses before we use the — to change the sign on that term. Enter in the values 0,
10, 20, 30, . . ., 110 for x. Highlight the two columns of values and select the Chart
Wizard. Because the graph of this function is a curve, rather than a straight line, select the
option in the second row first column of XY ( Scatter).

Chart Wizard - Step 1 of 4 - Chart Type

Standard Types | Custom Types

Chart type: Chart sub-type:
M Colurmn S

E Bar ~
|ﬁ Line & +
¥ ) Pie

‘ Area

2 Doughnut

@r Radar

@ Surface

oy Bubble "

Scatter with data points connected by
smoothed Lines.

[ Press and Hold to View Sample ]
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A | B | ¢ | o | E | F [ & | H | 1 1T J 1 K [ L

1
| 2| X P(x)=x"2+110x-1000
E 0 -1000
| 4 | 10 0 Profit Analysis
| 5 | 20 800

6 30 1400

7 40 1800 2500
|8 | 50 2000 2000 o=
Ex 60 2000 1500 / \
10 70 1800 — P .

11 80 1400
= = Z « st -
|13 100 0 0 ; ; ;
14| 110 -1000 500 / 40 B0 B 10b_ 130
15
Ea -1000 o
| 17 ] -1500

18
19 g
| 20|

To find the maximum or minimum value of a function we must use the Solver. First, go
to Tools, and check to see if the Solver is one of the available options.

Tools | Data Window Help
¥ speling... F7
é\l Research...  Alt+Click
‘@) Error Checking...

Shared Workspace. ..
Share Warkboaok. ..
Protection 3

Online Collaboration *

Goal Seek. ..

Formula Auditing *

Solver... l}._. |

Add-Ins...

Customize. ..

Options...

w
W

If the Solver is not one of the options, we must tell Excel to include it as an option in the
Tools. Go to Tools and select Add-Ins..., in the menu box, scroll down until you find the
Solver Add-in. Check the box beside Solver Add-in by clicking on the box, then select
OK. The Solver is now an option in Tools.



MATH 1324
LAB 4

Add-Ins

Add-Ins available:

[ ] Analysis ToolPak oK
[ ] Analysis ToolPak - VBA
[ | conditional Sum Wizard

Cancel
[ | Euro Currency Tools
[ ]iInternet Assistant VBA
Brow
[ | Lookup Wizard Erowse
b | Solver Add-in

Automation...

D

Solver Add-in

Tool for optimization and equation solving
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To find the maximum profit, copy and paste the formula for the profit into an empty cell
in the profit column. Click to highlight the cell, then go to Tools and select Solver. The
first entry, Set Target Cell should have the location of the profit cell we have highlighted.
To find the maximum, click on the button to the left of Max. Enter the location of the cell
of the x-coordinate of the maximum that we are trying to find.

A [ B | z [ b [ E [ F [ 6 | H | [ J K | L
1
| 2 | X P(x)=-x*2+110x-1000
| 3| 0 -1000
4 10 0 3
Z 20 800 Solver Parameters rz|
% jg :]“algg Set Target Cell: Solve
| Equal To: ®Max OmMin  Ovalueof: |0 a
% gg gggg By Changing Cells:
10| 70 1800 sBs1s
1 80 1400 . o -
E 90 500 Subject to the Constraints: £|
| 13| 100 0 Add
14 110 -1000
T I Change
B ]
L] Delete
[17] ==
18
19
20

Then click on Solve, and the solver will find the x- and y-coordinates of the maximum.
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Solver Results

X

Solver found a solution. All constraints and optimality

conditions are satisfied. Reports
Answer
{(%)eep Solver Solution: Ei?nriltssmww
(") Restore Original Values
[ o4 ] [ Cancel ] [ Save Scenario... ] [ Help
I
Click OK on the Solver Results box.
A | B | C | D
1
2 X P(x)=-x*2+110x-1000
3 0 -1000
4 10 0
5 20 a0n
) a0 1400
7 40 1800
8 50 2000
9 G0 2000
10 70 1800
11 al 1400
12 90 a0n
13 100 0
14 110 -1000
15 1 | 202 5!
16

The maximum profit is $2,025 when x is 55.
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1.

The profit function for a firm making widgets is P(x)= —x*+88x—-1200. Use

Excel and create a table of at least 5 values, and use these values to graph the
function. Be sure to label your graph. Use the Solver to determine how many
widgets should be produced and sold to maximize the profit? What is the
maximum profit?

Suppose a company has fixed costs of $28,000 and variable costs of 2x* + 222x

dollars, where x is the total number of units produced. Suppose further that the
selling price is 1250—-2x dollars per unit. Find the Cost, Revenue, and Profit

functions. Use Excel and create a table of at least 5 values, and use these values to
graph the function. Be sure to label your graph. Use the Solver to determine how
many widgets should be produced and sold to maximize the profit? What is the
maximum profit?



