[bookmark: _GoBack]Cells, Ranges, Formulas and basic Functions
A workbook is an Excel file in which related data can be entered and stored. A worksheet (or spreadsheet) is a rectangular grid of cells on a single "sheet" where you keep and manipulate the data. Figure 1 below shows Sheet1 as the active worksheet in the workbook.
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Figure 1. A workbook with worksheet Sheet1 active

Tabs at the bottom left also show Sheet2 and Sheet3 and you can create additional worksheets and you may rename a worksheet. The grid of cells consists of columns identified by letters on top and rows identified by numbers on the left. The columns have labels A-Z, followed by AA-AZ, then BA-BZ, and so forth with a final column label of XFD. The rows are numbered from 1 to 1,048,576. That is one large rectangular grid!, 
Each cell is identified by its column and row. For example, C5 is the address of the cell in column C and row 5. We'll use the term range to describe a collection of contiguous cells on a worksheet. An example of a row range is given by or denoted by C6:T6; a sample column range is given by B2:B8. And a rectangular block range is described by the cell in the upper left, followed by a ":", and the the cell in the lower right, for example C4:G12. 
In any cell you can enter a number, text, a formula, or a function. To alert Excel that you are entering a formula or a function you first type =. To create a formula to add the numbers in the cells B3 and B4 together and to place the answer in B5, place the cursor in B5 and type =B3+B4. The basic arithmetic operators are + (add), - (subtract), * (multiply), / (divide), and ^ (exponentiation). The precedence of these operations is the usual: 
 	Level 1: ^
 	Level2: * and /
 	Level 3: + and -
   
In case of ties the evaluation works left to right. So the formula = B4 - B5 + B9 would because of the tie in hierarchy first subtract the number in B5 from the number in B4 and then add to that the number in B9. As in mathematics parentheses can be used to alter the precedence rules. For example, =(B4 + B5) * B9 would cause the addition to take place before the multiplication. 
Occasionally the result of a computation will require more space than is provided in the default cell size. In such cases the cell will fill with ###########. To see the actual results of the computation you need to widen the cell. 
Widening a cell - move the cursor to the column header portion of the worksheet (the columns are indicated by the letters just above row 1) and move toward the right (or left) boundary of the cell. Near the cell boundary the cursor changes from a solid down arrow to a crosshair. Pressing the left mouse button drag the crosshair slowly to the right. 
Once the cell is wide enough the pounds sign disappears and the value appears.
Some basic statistical functions:
Let's begin with the =sum() function. The argument for an Excel function is typically a range; for example, a column of numbers. Such an example would be =sum(B4:B9) which would calculate the sum of the values in the cells B4 through B9. The argument list could contain a collection of ranges and even individual cells or constants, =sum(B4:B9, D4, E11, C3:C15, 3). Some other useful statistical functions: 
· =average() - computes the average of the numbers in cells in the argument list
· =max() - finds the largest of the numbers in cells in the argument list
· =min() - finds the smallest of the numbers in cells in the argument list
· =median() - finds the middle value of the numbers in cells in the argument list when values are ordered from smallest to largest - and averages to middle two numbers for an even number of values since there are an even number of numbers in the range
· =count() - counts the number of cells in the in the argument list that contain numbers
· =counta() - counts the number of cells in the argument list that are not empty
· =stdev() - estimates the standard deviation based upon the sample in the argument list (the function ignores logical values and text in the sample)
· =stdevp() - calculates the standard deviation based upon the population given as arguments (the function ignores logical values and text)
Modeling a simple sales report
The XYZ Corporation wants its quarterly sales report presented on an Excel worksheet. The sales figures for the third quarter for each of XYZ's departments are provided below. 
 Auto - in July 17,750, in August 16,350 and in September 20,500
 Sports - in July 28,150, in August 24,000 and in September 22,700
 Men's Clothing - in July 12,400, in August 19,500 and in September 22,600
 Women's Clothing - in July 31,100, in August 37,600 and in September 32,500
 Garden - in July 16,000, in August 14,800 and in September 12,700
 Household Goods - in July 13,800, in August 11,500 and in September 17,400
 
Both department and monthly sales totals need to be computed and labeled on the report.
Assuming the report is at least somewhat formal it should have headings that include the company name, the report type (in this case that the report represents sales from the third quarter) and headings (row and column) for the departments and months. 
The computations for the report can be done either using a formula, something like =B10 + C10 + D10, or a function, =sum(B10:D10). Note that the "=" indicates that the cell content is not simply text. 
Our model in Excel is shown below in Figure 2.

[image: http://csci106.cs.rmc.edu/Cells2.jpg]
Figure 2. Sales report worksheet 
The formula for this worksheet are given below in Figure 3. The entry =SUM(B5:D5) was made and copied down the column. The entry =SUM(B5:B10) was made and copied across the row. To toggle between the worksheet and its model (the one containing the functions and formula) use CNTL-~. 
We could have interchanged the labels so that the months were in a column and the departments in a row. But, given the title to the model, using the months as row labels seemed the better choice.
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Figure 3. Sales report worksheet with formulas 
A Payroll and Sales Report Model
The data for this problem is quite straight-forward so the general format of the model is provided in Figure 4 below. Note that there are two assumptions: the amount of the base salary for each salesperson and the commission rate from which the commission (commission rate * sales amount) awarded to each salesperson will be computed. The gross earnings for each salesperson is the sum of the base salary and the commission they earned. 
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Figure 4. Sales report to be completed 
The total, average, and median of the sales amounts, the commissions, and the gross earnings are included in the report. To complete the model the formula for the commission and the gross earnings must be entered for Bill Adams and copied for the other members of the sales force. Note that since the base salary and commission rate are provided as assumptions, indicating they may change in subsequent months, they should be referred to using an absolute cell reference in any formula in which they are required (assuming the formula is to be copied). The three functions that make up the statistical summary for the sales need to be entered and then copied for commissions and gross earnings. 
The calculation model is shown below. Enter these formulas in the downloaded workbook and complete the report by using additional formatting as necessary to give the workbook a nice appearance.
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Figure 5. Sales report with formulas 
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February Sales Report Base Salary 1000
Commission Rate 0.04

3 ‘mploy Sales Commission Gross Earnings
4_Bill Adar 25000 =B4'5G52 =C4+5G51

5 Ken Phil 37500 B5'5G52 C5+5G51

6 lIrene Gre33750 =86'5G52 =C6+5G51

7 Kathy M 45763 =B7'5G52 =C7+5G51

8 Gertrude 42350 =88'5G52 =C8+5G51

9 Sally Be 64500 =B9'5G52 =C9+5G51

10  Cahin 028650 =B10'5G52 =C10+5G51

1

12 Total  =SUM(B4:B10) =SUM(C4:C10) =SUM(D4:D10)

13 Average =AVERAGE(B4:B10) =AVERAGE(C4-C10) =AVERAGE(D4:D10)
14 Median =MEDIAN(B4:B10) =MEDIAN(C4:C10) =MEDIAN(D4:D10)
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XYZ Corporation

Third Quarter Sales

Jul
17,750
28,150
12,400
31,100
16,000
13,800

$119,200

Aug
16,350
24,000
19,500
37,600
14,800
11,500

$123,750

sep
20,500
22,700
22,600
32,500
12,700
17,400

$128,400

Total
$ 54,600
$ 74,850
$ 54,500
$101,200
$ 43,500
$ 42,700
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12 Total

Third Quarter Sales

Jul
17,750
28,150
12,400
31,100
16,000
13,800

=SUM(85:810)

c
XYZ Corporation

Aug
16,350
24,000
19,500
37,600
14,800
11,500

=sum(cs:c10)

sep
20,500
22,700
22,600
32,500
12,700
17,400

=SUM(D5:D10)

Total
=SUM(B5:D5)
=SUM(B6:D6)
=SUM(B7:07)
=SUM(B8:D8)
=5UM(B9:D9)
=SUM(B10:D10)
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Base Salary 1000

Commission Rate 0.04

Employee Sales CommissionGross Earnings

Bill Adams 25,000    

Ken Phillips 37,500    

Irene Green 33,750    

Kathy Marks 48,763    

Gertrude Miller 42,350    

Sally Beane 64,500    

Calvin Oggins 28,650    

Total

Average

Median

February Sales Report


