Excel for Algebra*

Lesson 1. Basic Concepts and “Button-ology”

What's a “spreadsheet”? What does “cell” mean?

A spreadsheet consists of a table of cells. Columns of the spreadsheet are named: A, B,
C, and so on. Rows of the spreadsheet are numbered: 1, 2, 3, and so on. Cells are
identified by their row name and column number, such as G6 for the cell in column G,
row 6.

Every cell contains exactly one of:

e a number (examples: 12 and -15.3)

e a string, or text, consisting of letters and other characters (examples: Radius and Area
from radius)

¢ a formula, starting with an equals sign (examples: =10*(-3/4) and =PI()*G6"2 ).

Any cell that contains a formula also has a numeric value that results from evaluating that
formula, given the values of any other cells that it refers to. The formula value is kept
updated by re-evaluating the formula whenever there is a change to any cell that the
formula references.

Fractional representation (say, ¥4 = 0.75) cannot be used except inside a formula. If you
enter just 3/5 in a cell, Excel will think you mean a date: 5-Mar (March 5™). To get the
fraction meaning, you have to write =3/5.

Internally, all arithmetic is done using “floating point binary” numbers. For almost all
purposes, you can think of numbers as decimal fractions that have around 15 digits of
accuracy.

By default, numbers are displayed as integers (123) or decimals (1.23), or in scientific
notation if they’re very large or small (0.00000000045 = 4.5x107'° displays as 4.5E-10).
You can select other formats, such as fractions or percentages. If you enter a percentage,
say 30%, then Excel will store the equivalent decimal value (0.30) and will set the
display format for that cell to Percentage. Any decimal value can also be displayed as a
Percentage — it just means “for display purposes, multiply by 100 and add a percent sign
at the end”.

! Copyright 2009, Rik Littlefield, all rights reserved. For updates and/or permission to copy, please contact
the author by email at rj.littlefield@computer.org . This is draft material, dated 8/11/2009, for Excel 2003.
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Those formulas don’t look like the ones I'm used to. What's up?

Excel and most other computer applications use a mathematical notation that is different
from standard algebra. An algebra book will list the formula for area of a circle

as A= zr’. In Excel, that formula might appear as =PI()*G6"2 , where the radius r is
stored in cell G6 and the formula itself is typed into any other cell.

Following are some common differences that you need to be aware of:

Concept Standard Algebra Notation Excel Notation
variable single letter e column/row reference to
or another cell
words or multi-letter names e named reference to
or another cell: 3 or more
occasionally, multi-word letters, thjona]]y
phrases followed by any
combination of digits,
underscores (), periods,
and/or more letters
multiplication not explicitly indicated * (asterisk)
(V=Iwnh), or any of several
special symbols: - X & .
division fraction bar, division bar, or | / (forward-slash)
division operator +
raising to an integer power (expression)3 (expression)™3 (carat)
or or
(expression)'4 (expression)”(-4)
raising to any real power (expression)™’ (expression)™4.5
(non-negative base only)
square root NG SQRT(5)
N-th root /64 647(1/6)
(non-negative base only)
odd root of negative number | 3/_g (-8)\(1/3), but doesn’t
work in some versions
absolute value l-13] ABS(-13)
floor function — largest |_— 4,5J gives -5 INT(-4.5)
integer not greater than See footnote® about notation.
standard constant: pi T PI()
standard constant: e e EXP(1)

? This very useful function highlights the importance of knowing what various notations mean.
http://mathworld.wolfram.com/FloorFunction.html notes that “in many older and current works...the

symbol [x] is used”. In Excel, the FLOOR function is something different; FLOOR(-4.5) is not even
defined. And in many other computer languages and applications other than Excel, the function named
“INT” will turn -4.5 into -4, not -5, and some different name is required to get the floor function.
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How do | enter and see formulas?

Ce__9

To enter a formula, just click on a cell to select it, type an (equal sign), then any
arithmetic expression. In the expression, if you want to refer to the value in another cell,
just click on that cell and Excel will enter the name of that cell for you. When you hit the
“Enter” key, the formula itself becomes hidden, and the corresponding value appears
instead. The formula is still there, however — you just can’t see it at the moment.

To see formulas, the key combination ctrl-" switches the entire spreadsheet between
displaying values and displaying formulas. (ctrl-" means to hold down the Ctrl key, then
press the grave-accent key. If you have trouble finding the grave-accent key, look for the
tilde ~. They are usually on the same key, at upper left of keyboard.)

Now, about names... Every cell has at least one name — the combination of its column
name and its row name. C9 means the cell in column C, row 9. It’s possible to define
your own “friendly” names, but this is an advanced topic and is not recommended
because it almost always causes problems in the long run. There is also another notation
you may run into if you receive spreadsheets from someone else — see footnote’.

To repeat, it’s generally best to refer to cells by their column-row names, like C4.

This allows, for example, to easily make a table of box measurements in which column C
contains a number of different widths, columns D and E contain the corresponding
lengths and heights, and column F contains a series of formulas that give the volume
(volume = width*length*height). For example (assuming that ctrl-" has been pressed so
that formulas are displayed):

& | B C D E F
1 Width Length Height wolume
2
3 a 10 15 =C3*D3*E3
4 11 =CA*DAYES
] ] 2 12 =C5*D5*ES
E 12 12 12 =CEe*DE*ER
7 a 10 15 =C7T*DT*ET

3 Excel also supports another notation, called “R1C1”, in which cells are referenced by names like R14C5
meaning “row 14, column 5”, or RC[-2] meaning “same row, 2 columns to the left”. You can switch back
and forth between R1C1 notation and the notation used in this document, by going in the menu system to
Tools > Options, selecting the tab named General, then checking or un-checking the box labeled “R1Cl1
reference style”.
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A table like this can be constructed quickly by entering the formula in just one cell (at F3,
enter =C3*D3*E3). Then, “stretch” the formula by selecting its cell, placing your cursor
over the little box at lower right corner, then press-and-dragging to stretch the box over
multiple cells. For example:

| F | | F | | F

Yalurne Wolume Yolume
- * x|

_ECTDES | SCIDIES JFCFDES

=C4 D4 E4

=C5"Da"ES

=CE"DE™EE

=/ DTES

stretched : gives "t

Notice that cell references inside the formula are modified so that new copies of the
formula refer to different cells. Stretching vertically changes the row numbers, as in this
case. If you stretched horizontally, the column names in the formula would change.

You can move cells, or blocks of cells, by selecting and dragging them. You can cut or
copy, then paste cells or blocks of cells by using ctrl-X or ctrl-C, then ctrl-V, or by using
the Edit menu.

Important: cell references that use column names and row numbers may change any
time you move a formula, or copy and paste it, or stretch it. Whether this happens
depends on whether the column name and/or row number is preceded by a dollar sign
“$”. The dollar sign prevents updating. For example, if you move a formula 2 columns
to the right and 4 columns down, then:

e =C4 becomes =E8 (both row and column updated: C—E, 4—8)

e =$C4 becomes =$C8 (only row updated, 4—8)

e =C$4 becomes =E$4 (only column updated, C—E)

e =3$C%$4 becomes $C$4  (no change)

This feature can be very powerful, but also very dangerous. It is easy to end up with a
formula that is incorrect after it has been moved or stretched, because a cell reference was
modified when it should not have been, or vice versa. You should check that your
formulas remain as you intended, anytime you move or stretch one.
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Using names like C5 make my formulas hard to read.
How can | be sure the references are what | intended?

Cell references can be visualized in two ways. First, whenever you have a formula
selected, the formula and corresponding cells are highlighted and color-coded to match:

| ¢ [ b [ E | P
YWidth Length  Height “olume

5 10 15 =C3"D3"E3
7 3 11 =C4"D4"E4
i I5 Tiz ECE D Es
12 12 12 =C6*DE*ER
5 10 15 =C7"D7"E7

Second, you can use the Formula Auditing toolbar to have Excel draw arrows from the
referenced cells into the formula cell. To do that, select the formula cell, then click the
Trace Precedents button:

| ¢ [ o | E | F |
Width Length Height “olume
= o oo |
“:' % | A4 3 10 15 =C3*D3ES
Trace Precedents 7 H 11 =C4"D4"E4
bt b ]
12 12 12 —CE*DE*ER
g 10 15 =CTD7E?

gives

If you can’t find the Trace Precedents button, be sure that the Formula Auditing Toolbar
is displayed. To do that, click into the menu system View > Toolbars, and be sure there
is a checkmark next to Formula Auditing.

When you start Trace Precedents, you can only have one formula selected. However, if
your formulas form a chain or a tree, you can get arrows that show various steps in the
chain or tree by clicking the Trace Precedents button again and again. In this case,
arrows will be drawn for all cells at the same step, no matter how many there are.

You can make the arrows go away by clicking

2 <2 @] © @&

Femove Al .ﬁ.rrcuws|
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How can | make my spreadsheet prettier?

Here are some easy things that help:
e Set text size, font, and attributes (color, bold, italics)

¢ Adjust column width and/or row height by sliding the separators:
width: 2,56 (50 pixels) |

Height: 28,50 {35 pixels) |
cC T D E 12 12 12

AL 15 or LE 5 10 15

e Make text “wrap” within a cell. To do this, use Format > Cells > Alignment tab, and
check the “Wrap text” box.

Mumber P-Iignmentl Fork I

Text alignment

Harizontal:

IGeneraI VI

Yerkical:

IBDttUm j

I~ Justify distributed
Texkt col

I

i
# This iz a long label
# This iz a long label C D | E |
C D | E | This is a
LThis is a londHere is another long label long label WHere is another long label

rink to Fit

becomes

How about controlling printouts?

There are options to print column and row headings, to print gridlines, to adjust page
layout (portrait versus landscape), and to force printouts to fit on a certain number of
pages. All of these options can be accessed through Print Preview, by clicking Page
Setup. This will bring up a dialog as shown below. The dialog has four tabs; the options
you care about are on the Sheet and Page tabs.

Page Setup 2lx| Page Setup 21|
Page | Margins I Header/Footer Sheetl PEGEI Margins I Header Faater I Shest |
Print area: | Eﬂ Orientation
Print titles  Partrait % Landscape
Rows to repeat at top: I Eﬂ ‘ \
Columns to repeat at left: | Eg Scaling
PrIRE 1 adjust to: IIUU E‘ % natmal size
¥ gridines * Comments: I(Nune) 'I = Bt tor Il E FEEEE) HER I1 E tal
["" Black and white - ‘. ‘
Cell errors as: Idlsplayad 'I
I et el Paper sige: ILettEr j
¥ Row and column headings * =
Prink quality: IMedium j
First page numbet: | Auto

Page 6 of 6



