/. Spreadsheet

Introduction

Spreadsheet is atable consisting of rows and columns. It is a number-crunching software that allows
you to calculate the numbers and make predictions or “what if” analyses. The intersection of rows
and columns makes cells in which you insert data. The data can be either numbers or letters. If itisa
number or aformula, spreadsheet calsit value; if itisletters, itiscalled label.

Each cell has an address, or location, indicated by its column and row headings. For example, the
cell in the upper left corner of a spreadsheet, at the intersection of column A androw 1, isAl. The
cell totheright of A1isB1, the cell immediately beneath Al is A2, and so on. Rows are numbered
from top to bottom, 1 through 65,635. Columns are identified with letters from A to Z, then AA to
ZZ, and on through IV, from left to right. Works spreadsheets have a theoretical limit of 65,635
rows and 256 columns (16,777,216 cells), based on memory available.

Entering and Editing Worksheet Data
People use spreadsheets primarily to store data and perform calculations. This chapter discusses the
various types of datathat you can enter into Excel.

Types of Worksheet Data
Asyou know, an Excel workbook can hold any number of worksheets, and each worksheet is made
up of cells. A cell can hold any of three types of data:

A value
Text
A formula

The worksheet also can hold charts, maps, drawings, pictures, buttons, and other objects. These
objects actually reside on worksheet’ s draw layer, which isan invisible layer on top of each
worksheet.

Values

Values, also known as numbers, represent a quantity of some type: sales, number of employees,
atomic weights, test scores, and so on. Values that you enter into cells can be used in formulas or
provide the data used to create a chart. VValues also can be dates (such as 4/11/00) or times (such as
3:24 am.), and you'll see that you can manipulate these types of values quite efficiently

Text

Most worksheets also include non-numeric text in some of their cells. You can insert text to serve as
labels for values, headings for columns, or to provide instructions about the worksheet. Text that
begins with a number is still considered text. For example, if you enter an address such as 1425 Main
St into acell, Excel considers thisto be text rather than a value.



Introduction to Computers and Application Software

Formulas

Formulas are what make a spreadsheet a spreadsheet - otherwise, you' d just have a strange word
processor that was good at working with tables. Excel lets you enter powerful formulas that use the
values (or even text) in cells to calculate aresult. When you enter aformulainto acell, the formula's
result appearsin the cell. If you change any of the values used by aformula, the formula recal cul ates
and shows the new resullt.

Entering Values

Entering valuesinto a cell is quite easy. Just move the cell pointer to the appropriate cell (this makes
it the active cell), enter the value, and press Enter. The valueis displayed in the cell, and it also
appearsin Excels formulabar. Y ou can, of course, include decimal points when entering values and
dollar signs; plus signs, minus signs, and commas also are allowed. If you precede avalue with a
minus sign or enclose it in parentheses, Excel considersit to be a negative number.

Note: Sometimes, the value that you enter won't be displayed exactly as you enter it. More
specifically, if you enter alarge number, it may be converted to scientific notation. Notice, however,
that the formula bar displays the value that you entered originally. Excel ssmply reformatted the
value so that it would fit into the cell. If you make the column wider, the number is displayed as you
entered it.

Entering Text

Entering text into acell isjust as easy as entering a value: activate the cell, type the text, and press
Enter. A cell can contain a maximum of about 32,000 characters. The 32,000 character limitin acell
isadramatic increase over the maximum previous versions, 255 characters. To give you an idea of
how much text can fit into asingle cell, consider the fact that this entire chapter has approximately
32,000 characters! If you type an exceptionally long text entry into a cell, the characters appear to
wrap around when they reach the right edge of the window, and the formula bar expands so that the
text wraps around.

What happens when you enter text that’ s longer than its column’s current width? If the cellsto the
immediate right are blank, Excel displaysthetext in its entirety, spilling the entry into adjacent cells.
If an adjacent cell is not blank, Excel displays as much of the text as possible (the full text is
contained in the cell; it’sjust not displayed). If you need to display along text string in acell that’s
adjacent to anon-blank cell, you can edit your text to make it shorter, increase the width of the
column, use asmaller font, wrap the text within the cell so that it occupies more than one line, or use
Excels new “shrink to fit” option

Dates and Times

Often, you need to enter dates and times into your worksheet. To Excel, adate or atimeis simply
treated as avalue - but it's formatted to appear as a date or atime. If you work with dates and times,
you need to understand Excels date and time system. Excel handles dates using a serial number
system. The earliest date that Excel can understand is January 1, 1900. This date has a serial number
of 1. January 2, 1900, has a serial number of 2, and so on. This system makes it easy to deal with
datesin formulas. For example, you can enter aformulato calculate the number of days between two
dates. Most of the time, you don’t have to be concerned with Excels serial number date system. You
can simply enter adate in afamiliar date format, and Excel takes care of the details behind the
scenes.
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Hereis asampling of the date formats that Excel recognizes. After entering a date, you can format it
to appear in adifferent date format.

Entered into a Cel | Excels Interpretation
6-1-99 June 1, 1999

6-1-1999 June 1, 1999

6/1/99 June 1, 1999

6/1/1999 June 1, 1999

6-1/99 June 1, 1999

June 1, 1999 June 1, 1999

Jun1 June 1 of the current year
June 1 June 1 of the current year
6/1 June 1 of the current year
6-1 June 1 of the current year

Asyou can see, Excel israther smart when it comes to recognizing dates that you enter into a cell.
It's not perfect, however. For example, Excel does not recognize any of the following entries as
dates: June 1 1999, Jun-1 1999, and Jun-1/1999. Rather, it interprets these entries as text. If you plan
to use dates in formulas, make sure that the date you enter is actually recognized as a date;
otherwise, your formulas will produce incorrect results.

Tip:  After you enter adate, check the formulabar. If the formula bar displays exactly why you
entered, Excel didn’t interpret the date you entered as a date. If the formula bar displays your entry in
aformat like mm/dd/yyyy, that means Excel correctly interpreted your entry as a date.

Working with time values

When working with times, you simply extend Excels date serial number system to include decimals.
In other words, Excel works with times by using fractional days. Here are some examples of time
formats that Excel recognizes.

Entered into a Cell Excels Interpretation
11:30:00 am 11:30 am
11:30:00 AM 11:30 am

11:30 pm 11:30 pm

11:30 11:30 am

The preceding samples don’t have a day associated with them. Y ou also can combine dates and
times, however, as follows:

Entered into a Cell Excels interpretation

6/1/97 11:30 11:30 am. on June 1, 1997

Changing or Erasing Values and Text

It should come as no surprise that you can change the contents of a cell after the fact. After you enter

avalue or text into a cell, you can modify it in a number of ways:
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Erase the cell’ s contents.
Replace the cell’ s contents with something else.
Edit the cell’ s contents.

Erasing the contents of a cell

To erase the value, text, or formulain acell, just activate the cell and press Delete. To erase more
than one cell, select al the cells that you want to erase, and then press Delete. Pressing the Delete
key removes the cell’ s contents but doesn’t remove any formatting (such as bold, italic, or adifferent
number format) that you may have applied to the cell.

For more control over what gets deleted, you can use the Edit > Clear command. This menu item
leads to a submenu with four additional choices (fig. ). These choices are described as follows:

All: Clears everything from the cell

Formats: Clears only the formatting and leaves the value, text, or formula
Contents: Clears only the cell’ s contents and |eaves the formatting
Comments: Clears the comment (if one exists) attached to the cell

Replacing the contents of a cell
To replace the contents of a cell with something else, just activate the cell and type in your new
entry. It replaces the previous contents. Any formatting that you applied to the cell remains.

Editing the contents of a cell

If the cell contains only afew characters, it’'s often easier to simply replace it by typing in new data.
But if the cell contains lengthy text or acomplex formula and you need to make a slight
modification, you probably want to edit the cell rather than reenter information.

When you want to edit the contents of a cell, you can use one of three ways to get into cell edit
mode:

Double-click on the cell. Thislets you edit the cell contents directly in the cell.

Press F2. Thislets you edit the cell contents directly in the cell.

Activate the cell that you want to edit, and then click in the formulabar. Thislets you edit the cell
contents in the formula bar.

Editing a cell’ s contents works pretty much as you might expect. When you begin editing a cell, the
cursor changesto avertical bar, and you can move the vertical bar by using the direction keys. You
can add new characters at the cursor location. After you're in edit mode, you can use any of the
following keys to move through the cell contents:

Left/right arrow: Theleft- and right-arrow keys move the cursor left and right one character,
respectively, without deleting any characters.

Ctrl+left/right arrow: Moves the cursor one group of charactersto the left and right, respectively.
A group of charactersis defined by a space characters.

Backspace: Erases the character to the immediate left of the cursor.

Delete: Erasesthe character to the right of the cursor, or al selected characters.

Insert: When you’ re editing, pressing the Insert key places Excel in OVR (Overwrite) mode. Rather
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than add charactersto the cell, you overwrite, or replace, existing characters with new ones,
depending on the position of the cursor. If the cursor is above a character and you typein OVR
mode, Excel replaces the old character with the character you type.

Home: Moves the cursor to the beginning of the cell entry.

End: Movesthe cursor to the end of the cell entry.

Enter: Acceptsthe edited data.

While editing a cell, you can use the following key combination to select characters in the cell.
Shift+left/right arrow: Selects charactersto the left or right of the cursor.

Shift+Home: Selects all characters from the beginning of the cell to the cursor.

Shift+End: Selects all characters from the cursor to the end of the cell.

Tip: You also can use the mouse to select characters while you're editing a cell. Just click on and
drag the mouse pointer over the characters that you want to select.

Formatting Values

Valuesthat you enter into cells are normally unformatted. In other words, they simply consist of a
string of numerals. In many cases, you want to format the numbers so that they are easier to read or
are more consistent in terms of the number of decimal places shown.

Automatic number formatting

Excel is smart enough to perform some formatting for you automatically. For example, if you enter
12.2% into a cell, Excel knows that you want to use a percentage format and appliesit for you
automatically. If you use commas to separate thousands (such as 123,456) Excel applies comma
formatting for you. And if you precede your value with adollar sign, the cell will be formatted for
currency.

Formatting numbers

The Formatting toolbar, which is displayed by default, contains severa buttons that let you quickly
apply common number formats. When you click on one of these buttons, the active cell takes on the
specified number format. Y ou aso can select arange of cells (or even an entire row or column)
before clicking on these buttons. If more than one cell is selected, the number format is applied to all
the selected cells.

o +.0 00
B 25 5 o 4.0
Formatting toolbar buttons perform the following:
Button Name Formatting Applied
Currency Style Adds a dollar sign to the left, separates thousands with a
comma, and displays the value with two digits to the right
of the decimal point

Percent Style Displays the value as a percentage with no decimal places

Comma Style Separates thousands with a comma and displays the value
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with two digits to the right of the decimal place

Increase Decimal increases the number of digits to the right of the decimal
point by one

Decrease Decimal Decreases the number of digits to the right of the decimal
point by one

In some cases, the number formats accessible from the Formatting toolbar (or using the shortcut key
combination) are just fine. More often, however, you want more control over how your values
appear. Excel offersagreat deal of control over number formats.

There are several ways to bring up the Format Cells dialog box. Start by selecting the cell or cells
that you want to format, and then

Select the Format -> Cells command.
Right-click and choose Format Cells from the shortcut menu.
Press the Ctrl+1 shortcut key.

Format Cells
I"-.Iuml:uer ..... | Aligrimnent | Fant: | Border | Patterns I Praotection |
Cateqaory: ample
" & cut
Murnber Zopy
Currency
: Paske
Accounting General Format cells have no E - :
[rate specific number Farmat, Paste Special...
Time
Percentage Insert, .,
Fraction
Scientific Delste...
Text Clear Conkents
Special
fustom j U3 Insert Comment
Eormat Cells. ..
Pick Fraom List, ..
Right click brings the menu up.

(] 4 I Cancel |

The Number tab of the Format Cells dialog box displays 12 categories of number formats from
which to choose. When you select a category from the list box, the right side of the panel changesto

display appropriate options

The Number category has three options that you can control: the number of decimal places
displayed, whether to use a comma for the thousand separator, and how you want negative numbers
displayed. Notice that the Negative Numbers list box has four choices (two of which display
negative valuesin red), and the choices change depending on the number of decimal places and your
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choice for acomma. Also, notice that the top of the panel displays a sample of how the active cell
will appear with the selected number format. After you' ve made your choices, click on OK to apply
the number format to all the selected cells.

Hereisalist of the number format categories, along with some general comments.

General: The General number format is the default format. It displays numbers asintegers,
decimals, or in scientific notation if the value is too wide to fit in the cell.

Number: Thisformat lets you specify the number of decimal places, whether to use acommato
separate thousands, and how to display negative numbers (with aminus sign, in red, in parentheses,
or in red and in parentheses).

Currency: Thisformat lets you specify the number of decimal places, whether to use adollar sign,
and how to display negative numbers (with aminus sign, in red, in parentheses, or inred and in
parentheses). This format always uses a commato separate thousands.

Accounting: Thisformat differs from the Currency format in that the dollar signs alwaysline up
vertically.

Date: This category lets you choose from 11 date formats.

Time: This category lets you choose from six time formats.

Per centage: This category lets you choose the number of decimal places and always displays a
percent sign.

Fraction: This category lets you choose from among nine fraction formats.

Scientific: Thisformat always displays with an E. Y ou can choose the number of decimal placesto
display.

Text: Applying the Text number format to a value causes Excel to treat the value as text (even if it
looks like avalue). Thisfeature is useful for items such as part numbers.

Special: This category contains four additional number formats (Zip Code, Zip Code +4, Phone
Number, and Social Security Number).

Custom: This category lets you define custom number formats that aren’t included in any of the
other categories. | describe custom number formatsin the next section.

Note: If the cell displays a series of pound signs (such as ###HH#HH#HH), it means that the column is
not wide enough to display the value using the number format that you selected. The solution is
either to make the column wider or to change the number format.

Basic Cell Formatting

The preceding section discussed number formatting. This section discusses some of the basic
stylistic formatting options available to you. These formatting techniques apply to values, text, and
formulas. The options | discussin this section are available from the Formatting toolbar. Complete
formatting options are available in the Format Cells dialog box, which appears when you choose the
Format->Cells command. It’simportant to remember that the formatting you apply works with the
selected cell or cells. Therefore, you need to select the cell (or range of cells) before applying the
formatting.

Alignment

When you enter text in acell, it's normally left-justified in the cell. Values, on the other hand, are

displayed right-aligned in the cell. To change the alignment of a cell’ s contents, select the cell and
then click on the appropriate button on the Formatting toolbar. The relevant buttons are as follows:
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e Align Left: Alignsthe text to the left side of the cell. If the text is wider than the cell, it spills
over to the cell to theright. If the cell to the right is not empty, the text is truncated and not
completely visible.

e Center: Centersthetext inthe cell. If the text iswider than the cell, it spills over to cellson
either sideif they are empty. If the adjacent cells aren’t empty, the text is truncated and not
completely visible.

e Align Right: Alignsthe text to the right side of the cell. If the text is wider than the cell, it spills
over to the cell to the left. If the cell to the left is not empty, the text is truncated and not
completely visible.

e Mergeand Center: Centersthe text in the selected cells and also merges the cells into one cell.

Font and text size

To change the font and the size of the contents of a cell or range, select the cells and then use the
Font and Font Size tools on the Formatting toolbar. These tools are drop-down lists. Click on the
arrow on thetool to display alist of fonts or font sizes Then choose the font or size that you want.

Arial 10 -~ B I 1

Attributes

The Formatting toolbar also has buttons that let you make the selected cells bold, italic, or
underlined. Asyou might expect, clicking on the appropriate tool makes the change. These buttons
actualy are toggles. So, if the cell isaready bold, clicking on the Bold button takes the bold off.

Borders

Another type of formatting is borders - lines drawn around all or part of selected cells or ranges.
When you click on the Borders button on the Formatting toolbar, it expands to display 12 border
choicesin aminiature toolbar. Y ou can drag the toolbar’ s title bar and move it anywhere you want.
The Borders tool on the Formatting toolbar can be dragged anywhere on-screen.

To add aborder to the selected cell or cells, just click on the icon that corresponds to the type of
border you want. The upper-left icon removes all borders from the selected cells. Normally, Excel
displays gridlines in the worksheet to delineate cells. If you add border formatting, you probably
want to turn off the gridline display. To do so, chose the Tools->Options command, click on the
View tab, and uncheck the gridlines check box. This makes it easier to see the effects of borders.
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Colors

The Fill Color tool lets you quickly change the background color of the cell, and the Font Color tool
lets you change the text color. These tools are similar to the Borders tool and also can be moved to a
different location.

=, Al

Mo Fill || | Automatic
EENEEEERER HEEEEEEER
EEEEEEEN EEEEEENRDE
HEOOEECONENEN BECOCENENENEN
WO O NN HOCOECNNOC
OO L] OO B L]
Fill color Font color

Moving the cell pointer

Depending on how Excel is configured, pressing the Enter key after entering datainto a cell may
automatically move the cell pointer to another cell. Some users find this annoying; otherslikeit. To
change this setting, choose the Tools->Options command and click on the Edit tab. The check box
that controls this behavior islabeled Move Selection after Enter. Y ou can also specify the direction
in which the cell pointer moves (down, left, up, or right). Thisalso is controlled in the Edit panel of
the Options dialog box.

Y ou can use any of the arrow keysinstead of Enter. And, not surprisingly, these direction keys send
you in the direction that you indicate. For example, if you' re entering datain arow, pressthe
right-arrow key rather than Enter. The other arrow keys work as expected, and you can even use

PgUp and PgDn.

Automatic decimal points

If you' re entering lots of numbers with afixed number of decimal places, you may beinterested in
thistip that makes Excel work like some adding machines. Select the Tools->Options command and
click on the Edit tab. Check the check box labeled Fixed Decimal and make sure that it’s set for two
decimal places. When the Fixed Decimal option is set, Excel suppliesthe decimal points for you
automatically. For example, if you enter 12345 into acell, Excel interpretsit as 123.45 (it adds the
decimal point). To restore things back to normal, just uncheck the Fixed Decimal check box in the
Options dialog box. Changing this setting doesn’t affect any values that you have already entered.

Text Wrap

If you have lengthy text in acell, you can force Excel to display it in multiple lines within the cell.
Use Alt+Enter to start anew linein acell. When you add a line break, Excel automatically changes
the cell’ s format to Wrap Text. Another method of text wrap isto choose Format > Cells. From the
Format Cells dialog box (see the next page figure), select Alignment tab and check the Wrap Text
checkbox then click Ok..
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Format Cells
Mumber -':'-|II;|I'|I‘I‘|EI‘||: Fonkt I Border | Patterns | Prokection |
Text alignment —orientation

Horizontal: Indent: * .
IGeneraI j IU ﬂ *.
T .
Wertical: Bl Tet —e
X .
IEh:uttu:um j k .
*
Text control .
[T Wrap bexk
shrink ko Fit |'3' =] pegrees
[ mMerge cells
Ok I Cancel

Format Cell dialog box.

Working with Cells and Ranges

Asyou know, acell isasingle addressable element in a worksheet that can hold avalue, text, or a
formula. A cell isidentified by an address, which is made up of its column letter and row number.
For example, cell D12 isthe cell in the fourth column and the twelfth row.

A group of cellsiscalled arange. Y ou designate arange address by specifying its upper-left cell
address and its lower right cell address, separated by a colon.

Here are some examples of range addresses:

Al:B1 Two cellsthat occupy one row and two columns

C24 A range that consists of asingle cell

A1:A100 100 céllsincolumn A

A1:D416 cells(four rows by four columns)

C1:C65536 An entire column of cells; thisrange also can be expressed as C:.C
A6:1V6 An entire row of cells; thisrange aso can be expressed as 6:6
Al:1V65536 All cellsin aworksheet

Selecting ranges

To perform an operation arange of cellsin aworksheet, you must select the range of cellsfirst. For
example, if you want to make the text bold for arange of cells, you must select the range and then
click on the Bold button on the Formatting toolbar (or, use any of several other methods to make the
text bold).
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When you select arange, the cells appear in reverse video. The exception is the active cell, which
remainsits normal color. You can select arangein several ways:

» Click on the mouse and drag to highlight the range. If you drag to the end of the screen, the
worksheet will scroll.

* Pressthe Shift key while you use the direction keys to select arange.

* Press F8 and then move the cell pointer with the direction keysto highlight the range. Press F8
again to return the direction keys to norma movement.

» Usethe Edit->Go To command (or press F5) and enter arange’' s address manually into the Go
To dialog box. When you click on OK, Excel selects the cellsin the range that you specified.

Y ou can select entire rows and columns much as you select ranges. There are several waysto do
this:

* Click on therow or column border to select asingle row or column.

» To select multiple adjacent rows or columns, simply click on arow or column border and drag to
highlight additional rows or columns.

» To select multiple (nonadjacent) rows or columns, press Ctrl while you click on the rows or
columns that you want.

» Press Ctrl+spacebar to select a column. The column of the active cell (or columns of the selected
cells) will be highlighted.

* Press Shift+spacebar to select arow. The row of the active cell (or rows of the selected cells) will
be highlighted.

» Click on the Select All button (or Ctrl+Shift+spacebar) to select all rows. Selecting all rowsis
the same as selecting all columns, which is the same as selecting all cells.

Selecting noncontiguous ranges

Most of the time, the ranges that you select will be contiguous - a single rectangle of cells. Excel
aso lets you work with noncontiguous ranges. A noncontiguous range consists of two or more
ranges (or single cells), not necessarily next to each other. Thisis also known as a multiple selection.
If you want to apply the same formatting to cellsin different areas of your worksheet, one approach
isto make a multiple selection. When the appropriate cells or ranges are selected, the formatting that
you select is applied to them al. You can select a noncontiguous range in several ways:

* Hold down Ctrl while you click the mouse and drag to highlight the individual cells or ranges.

» From the keyboard, select arange as described previously (using F8 or the Shift key). Then press
Shift+FS to select another range without canceling the previous range selections.

» Usethe Edit->Go To command and enter arange’ s address manually into the Go To dialog box.
Separate the different ranges with acomma. When you click on OK, Excel selectsthe cellsin the
ranges that you specified.

Annotating a Cell

Excel’s cell comment feature lets you attach a comment to acell. Thisfeature is useful when you
need to document a particular value. It’s a'so useful to help you remember what a formula does. In
previous versions of Excel, cell comments were known as cell notes. Excel 97 not only changed the
name of this feature, but added quite a bit of new functionality.
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To add acomment to acell, select the cell and choose the 1 nsert->Comment command (or Shift+F2).
Excel inserts acomment that points to the active cell. Initially, the comment consists of your name.
Enter the text for the cell comment, and then click anywhere in the worksheet to hide the comment.
Cellsthat have acomment attached display a small red triangle in the upper-right corner. When you
move the mouse pointer over acell that contains a comment, the comment becomes visible.

Note: Use the Tools->Options command (View tab) to control how cell comment indicators are
displayed. Y ou can turn these indicators off if you like.

If you would like all cell commentsto be visible (regardless of the location of the

Tip cdl pointer), use the View->Comments command. This command is atoggle; select it again to
hide all cell comments. To edit acomment, activate the cell, right-click, and choose Edit Comment
from the shortcut menu

To delete acell comment, activate the cell that contains the comment, right-click, and choose Delete
Comment from the shortcut menu.

Deleting Cell Contents
To erase the contents of a cell or range, select the cell or range and press Delete. Or you can use the
Edit->Clear command, which provides additional options.

Tip To erase cellsusing only the mouse, select the cell or range to be deleted. Then click on the
fill handle - the small square at the lower right of the selection indicator. When you move the mouse
pointer over the fill handle, the pointer changesto a cross. Asyou drag up and/or to the left, Excel
grays out the selection. Release the mouse button to erase the contents of the grayed selection.

Copying a Range
Copying the contents of a cell isavery common operation. Y ou can do any of the following:

» Copy acell to another cell.
» Copy acell to arange of cells. The source cell is copied to every cell in the destination range.
» Copy arange to another range. Both ranges must be the same size.

Note: Copying acell normally copiesthe cell contents, any formatting that was applied to the
original cell, and the cell comment (if it has one). When you copy acell that tams aformula, the cell
references in the copied formulas are changed automatically to be relative to their new destination.
More on thisin the next chapter.

Copying consists of two steps:

1. Select the cell or range to copy (the source range) and copy it to the Windows Clipboard.

2. Movethe cdll pointer to the range that will hold the copy (the destination range) and paste the
Clipboard contents.

When you paste information, Excel overwrites - without warning - any cellsthat get in the way. If
you find that some essential cells were overwritten by pasting, execute the Edit->Undo command (or
press Ctrl+2Z).
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Because copying is used so often, Excel provides many different methods. | discuss each method in
the following sections.

Pasting all
Selecting the All option in the Paste Special dialog box is equivalent to using the Edit->Paste com-
mand. It copies the cell’ s contents, formats, and data validation.

Pasting formulas as values

Normally, when you copy arange that contains formulas, the formulas get copied, and Excel auto-
matically adjusts the cell references. The Values option in the Paste Special dialog box lets you copy
the results of formulas. The destination for the copy can be a new range or the original range. In the
latter case, the original formulas will be replaced by their current values.

Pasting cell formats only

If you' ve applied formatting to acell or range, you can copy only the formatting and paste it to
another cell or range. Use the Formats option in the Paste Specia dialog box. This can save a great
deal of timeif you've applied lots of formatting to a cell and want to duplicate the formatting else-
where.

Pasting cell comments
If you want to copy only the cell comments from acell or range, use the Comments option in the
Paste Special dialog box. This option doesn’t copy cell contents or formatting.

Pasting validation criteria

If you' ve created validation criteriafor a particular cell (by using the Data -> Validation command),
you can copy the validation criteriato another cell or range. Use the Validation option in the Paste
Special dialog box.

Creating and Using Formulas

Formulas are what make a spreadsheet so useful. Without formulas, a spreadsheet would be nothing
more than aword processor with avery powerful table feature (and not much else). A worksheet
without formulasis essentially dead. Using formulas adds life and lets you calculate results from the
data stored in the worksheet. This chapter introduces formulas and helps you get up to speed with
this important element.

Introducing Formulas

To add aformulato aworksheet, you enter it into acell. You can delete, move, and copy formulas
just like any other item of data. Formulas use arithmetic operators to work with values, text,
worksheet functions, and other formulas to calculate a value in the cell. Values and text can be
located in other cells, which makes changing data easy and gives worksheets their dynamic nature.
For example, Excel recalculates formulasif the valuein acell used by the formula changes. In
essence, you can see multiple scenarios quickly by changing the datain aworksheet and letting
formulas do the work.

A formulaentered into acell can consist of any of the following elements:

* Operators such as + (for addition) and * (for multiplication)
* Cell references (including named cells and ranges)
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* Values
» Worksheet functions (such as SUM or AVERAGE)

A formulacan consist of up to 1,024 characters. After you enter aformulainto acell, the cell dis-
plays the result of the formula. The formulaitself appearsin the formulabar when the cell is acti-
vated, however.

Here are afew examples of formulas:

=150*.05 Multiplies 150 times .05. This formula uses only
valuesand isn't al that useful.
=A1+A2 AddsthevauesincellsAl and A2.

=Income-Expenses Subtracts the cell named E x p e n se sfrom the cell
named Income.

=SUM(A1:A12) Adds the valuesin the range Al:A12.

=A1=C12 Compares cell A1 with cell C12. If they areidentical,
the formulareturns TRUE, otherwise it returns
FALSE.

Note: Notice that formulas always begin with an equal sign. Thisis how Excel distinguishes formu-
las from text.

Operators used in formulas

Excel letsyou use avariety of operators in your formulas. The following table lists the operators that
Excel recognizes. In addition to these, Excel has many built-in functions that let you perform more
operations.

Operator Name

+ Addition

Subtraction

Multiplication

Division

Exponentiation

Concatenation

logical comparison (equal to)

Logical comparison (greater than)

Logica comparison (lessthan)

Logical comparison (greater than or equal to)
Logical comparison (less than or equal to)
Logica comparison (not equal to)

AV Il g >~ %1

A
\

Y ou can, of course, use as many operators as you need (formulas can be quite complex). The for-
mula =(B2-B3)* B4 subtracts the value in B3 from the value in B2 and then multiplies the result by
the value in B4. If the worksheet had names defined for these cells, the formulawould be alot more
readable. Here' s the same formula after naming the cells:

=(Income-Expenses)* TaxRate
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Operator precedence

In an earlier example, | used parentheses in the formulato control the order in which the calcul ations
occur. The formula without parentheses would look like this:

=Income-Expenses* TaxRate

If you enter the formula without the parentheses, you' Il discover that Excel computes the wrong
answer. To understand why thisis so, you need to understand a concept called operator precedence.
Thisisbasically the set of rulesthat Excel usesto perform its calculation. The following table lists
Excel’ s operator precedence. This table shows that exponentiation has the highest precedence (that
is, it's performed first) and logical comparisons have the lowest precedence.

Y ou use parentheses to override Excel’ s built-in order of precedence. Returning to the previous
example, the formulathat follows doesn’t use parentheses and is therefore evaluated using Excel’s
standard operator precedence. Because multiplication has a higher precedence, the Expense cell is
multiplied by the TaxRate cell. Then this result is subtracted from Income. Thisisn’'t what was
intended.

=Income-Expenses* TaxRate

The correct formula, which follows, uses parentheses to control the order of operations. Expressions
within parentheses are a\ways evaluated first. In this case, Expenses is subtracted from Income and
the result is multiplied by TaxRate.

=(Income-Expenses)* TaxRate
Symbol Operator Precedence

Exponentiation
Multiplication
Division
Addition
Subtraction
Concatenation
Equal to
Lessthan
Greater than

+ =~ * >
OB WWNN R

V A Il !

Y ou can also nest parentheses in formulas. Nesting means putting parentheses inside of parentheses.
If you do so, Excel evaluates the most deeply nested expressions first and works its way out. The
following formula shows an example of aformulathat uses nested parentheses.

=((B2*C2)+(B3*C3)+(B4*C4))*B6
Thisformula has four sets of parentheses - three sets are nested inside the fourth set. Excel evaluates

each nested set of parentheses and then adds up the three results. This sum is then multiplied by the
valuein B6.
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It'sagood ideato make liberal use of parentheses in your formulas. | often use parentheses even
when they aren’t necessary to clarify the order of operations and make the formula easier to read. For
example, if you want to add 1 to the product of two cells, the following formulawill do it:

=1+A1*A2
It is much clearer, however, to use the following formula (with superfluous parentheses):
=1+(A1*A2)

Every left parenthesis, of course, must have a matching right parenthesis. If you have many levels of
nested parentheses, it can sometimes be difficult to keep them straight. If the parentheses don’t
match, Excel pops up a message telling you so and won't let you enter the formula. Fortunately,
Excel lends a hand in helping you match parentheses. When you' re entering or editing a formula that
has parentheses, pay attention to the text. When the cursor moves over a parenthesis, Excel momen-
tarily makesit and its matching parenthesis bold. Thislasts for less than a second, so be dert.

In some cases, if your formula contains mismatched parentheses, Excel may pose a correction to
your formula. using the Formula AutoCorrect feature. It s tempting to simply accept the proposed
correction, but be careful. In many cases the proposed formula, although syntactically correct, isn’'t
the formulathat you want!

Excel’s built-in functions

Excel provides a bewildering number of built-in worksheet functions that you can use in your formu-
las. These include common functions (such as SUM, AVERAGE, and SQRT) as well as functions
designed for special purposes such as statistics or engineering. Functions can greatly enhance the
power of your formulas. They can simplify your formulas and make them easier to read; in many
cases, functions let you perform calculations that would not be possible otherwise. If you can’t find a
worksheet function that you need, Excel even lets you create your own custom functions.

Pazte Function
Funckion category: Function name:

Most Recently Used e jpg ———

All | |AVERAGE

Financial IF

Date & Time HYPERLIMNE

Math & Trig COUMT

Skatistical Fel

Lookup & Reference SInM

Database SIIMIF

Texk | PMT

Logical STDEY

Infarmation LI ;I

SUM{numberl,numberz,...}

#dds all the numbers in a range of cells,

@I | (04 I Cancel

Ecel's built-in functions options.
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Functions are built-in formulas for simple or complex calculation. Formulas are treated as values. To
activate a built-in formula, you must first place the cursor in an empty cell where you want to see the
result, then type = (equal sign). This symbol puts Works in avaue mode.

Functions consist of the = (equal sign), followed by the name of the function which is abbreviated.
The argument should follow, enclosed in parentheses. Suppose you want to add the values or num-
bersincellsA2, A3, A4, A5, A6, and A7. Theformulafor thiscalculationis=SUM(A2:A7). SUM
is an arithmetic function and the information in the parentheses is the argument. A2 is argument 1,
and A7 isargument 2, all together in arange. Asaresult, functions follow this format:

=FUNCTION (argument1:argument2)

Notice that there is no space after any entry.
Excel has nine types of built-in functions: Financial functions, Data & Time functions, Math & Trig
functions, Statistical functions, Look & Reference functions, Database functions, Text functions,
Logical functions, and Information functions. In addition, it has User defined functions in which the
users create their own functions. Some of the major function by subject category are:
Mathematical Functions

Abs(number)
Absolute value of number

Rand()
Random number between O and |

Round(number,number-of-digits)
Number rounded to number-of-digits

Statistical Functions

Average(values-], values-2, . . .)
Average of valuesin values

Count(values- I, values-2, . . .)
Count of valuesin values

Max(vaues- I, values-2, .. .)
Maximum value in values

Min(values-| \values-2, .. .)
Minimum value in values

StDev(values-| ,values-2, . . .)
Standard deviation of values
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Sum(values|, values-2, . . )
Sum of values

Var (values| ,values-2, .. .)
Variance of values

Trigonometric Functions

Cos(number)
Cosine of number

Sin(number)
Sine of number

Tan(number)
Tangent of number

Logical Functions

And(values, values-2, . . .)
| (TRUE) if all values are non-zero (TRUE); otherwise, O (FALSE)

Choose(index, value-l, value-2, . . .)
Usesindex to select a value from the values

If (number, value-if-true, value-if-false)
Value-if-true if number is non-zero (TRUE); value-if-false if number

Or(values, values-2, . . .)
Financial Functions

FV (rate, nper, pnt, pv, type)
Future value of investment

NPV (rate, values-l,values-2)
Net present value of values

Pmt(rate, nper, pv,fv, type)
Periodic payment of investment

PV (rate, nper,pmt,fv,type)
Present value of investment

Date and TimeFunctions

Date(year, month, day)
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Returns serial number of the specified date

Day(serial number)
Converts serial number to a day of the month

Hour (serial number)
Converts serial number to an hour of the day

Minute(serial number)
Converts serial number to a minute

Month(serial number)
Converts serial number to a month of the year

Now( )
Returns serial number of current date and time

Second(serial number)
Converts serial number to a second

Time(hour, minute,second)
Returns serial number of the specified time

Weekday(serial number)
Converts serial number to aday of the week

Y ear (serial number)
Converts serial number to a year

Special-purpose Functlons

L ookup(lookup-value, compare-range, result-range)
Valuein atable selected by lookup-value

M atch(lookup-value, compare-range, type)
Number of avalue selected by lookup-value

NA()
Returns the value N/A

Examples:

=ABS(value) Presents the absolute value of the argument. This function argument must be
numeric. Thefunction displaysthe positive value of the argument. Example: =ABC(5) =5, =ABC(0)
=0, =ABC(-5) =5.

=AVG(argumentl.argument2) Calculates the mean of al the valuesincluded in the argument.

=COUNT (argumentl:argument2) Thisfunction calculatesthe number of non-blank cells given
in the argument or range.
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=INT (value) Presentsthe integer portion of the argument.

=M AX(argumentl:argument2) Displaysthe largest value in the range.
=MIN(argumentl:argument2) Presentsthe smallest value of the range.

=SQRT (value) The function calculates the square root of the given value.
=SUM (argumentl:argument2) Calculatesthe sum of the all valuesin the range.

Logical functions eval uate values based on the results of the conditional statement. The result of
the evaluation or comparison is either TRUE or FAL SE.

If the condition istrue, Works operates the first set of values; if the condition isfalse, the second
set of valueswill beevaluated. For example, youwould liketo design an automated grade book for your
class. Assumethat students, total scoresisinthecell G6, and thetotal possible pointsis100. Y ouwould
liketoassign A or 4for thescoresbetween 90 - 100 and B or 3for thescoreslessthan 90. Y oumay instruct
theprogramif thetotal scoreis>=90 (greater than or equal to), print 4, if not, then print 3. Inthisexample
you would like to put the result in cell H6. Place the cursor in cell H6, type the following formulafor
this operation, and then press RETURN:

=1F(G1>=90,4,3)
The structure of the logical statement is:
=l F(condition, argument if true, argument if false)

Entering Formulas

As| mentioned earlier, aformula must begin with an equal sign to let Excel know that the cell
contains aformularather than text. There are basically two waysto enter aformulainto a cell: enter
it manually or enter it by pointing to cell references.

Entering formulas manually

Entering aformula manually involves, well, entering aformulamanually. Y ou simply type an equal
sign (=) followed by the formula. Asyou type, the characters appear in the cell aswell asin the
formulabar. You can, of course, use al the normal editing keys when entering aformula.

Entering formulas by pointing

The other method of entering aformula still involves some manual typing, but you can simply point
to the cell references instead of entering them manually. For example, to enter the formula=Al+A2
into cell A3, follow these steps:

1. Movethe cell pointer to cell A3.

2. Type an equal sign (=) to begin the formula. Notice that Excel displays Enter in the status bar.
3. Pressthe up arrow twice. Asyou press this key, notice that Excel displays afaint moving border
around the cell and that the cell reference appearsin cell A3 and in the formula bar. Also notice

that Excel displays Point in the status bar.
4. Typeaplussign (+). The faint border disappears and Enter reappears in the status bar.
5. Press the up arrow one more time. A2 is added to the formula.
6. Press Enter to end the formula.
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Pointing to cell addresses rather than entering them manually is usually more accurate and less
tedious.

Excel includes the Formula Palette feature that you can use when entering or editing formulas. To
access the Formula Palette, click on the Edit Formula button in the edit line (it has an image of an
equal sign). The Formula Palette lets you enter formulas manually or use the pointing techniques
described previously. The advantage is that the Formula Palette displays the result of the formulaas
it's being entered. Fig. shows the Formula Palette at work. The Formula Palette normally appears
directly below the edit line, but you can drag it to any convenient location.

IF
Logical_test I :k_j =
Malue_if_true ik_] =
Yalue_if_False I :k_j =

Returns one walue if a condition wou specify evaluates to TRIJE and another walue if it
evaluates to FALSE.
Logical_test is any value or expression that can be evaluated to TRUE or FALSE,

@ | Farmula result = | (8.4 I Cancel |

The Formula Palette displays the result of the formula asit’s being entered.
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