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VISICORPTM CHAPTER 1 
VISICALC® Advanced Version INTRODUCTION 

INTRODUCTION 

ABOUT THIS MANUAL 

This manual teaches you the VisiC alc® Advanced Version program 
and gives you a fast and complete reference to any detail about the 
program. 

First , it teaches you the program in Chapter 2, The VisiCalc Tutorial. 
The nine lessons in Chapter 2 introduce you step-by-step to the 
commonly-used features of the program. As you progress, the lessons 
show you how to use the functions of the program to create worksheets 
and develop applications such as a budget calculator, an invoice, a sales 
report, an income variance report, and a financial calculator. In these 
lessons you will learn not only how to use the functions of the program, 
but also how to solve a few common real-life financial problems . 

Second, it gives you a complete reference in Chapter 3, The VisiCalc 
Command Reference. The Command Reference is organized 
alphabetically by command for easy retrieval of information . You can 
look up any detail or find an answer to a specific question easily. The 
Command Reference features a Command Structure Chart at the 
beginning, explanatory examples on the commands and functions of the 
program, numerous descriptive illustrations, and complete information 
on all aspects of the program. 
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INTRODUCTION 

How To Use This Manual 
Although you will use this manual primarily as a tutorial and 

reference, you can save yourself time and use it more effectively if you 
follow these suggestions: 

• If you are using VisiCalc for the first time, read this Introduction and 
Appendix A before proceeding to Chapter 2, The VisiCalc Tutorial. 
Read the lessons in Chapter 2 in order, and do them at the computer. 
By the end of Lesson 2 you should know enough of the program 
to begin experimenting on your own. If you get stuck, refer to the 
Help text in the program by pressing ? at any time, go to the 
lesson material, or go to the Reference for a complete and detailed 
explanation. 

• If you are familiar with the VisiCalc program (any version), you can 
use this manual in different ways to learn the new features: 

1. You can load your Advanced Version (see Appendix A) and start 
experimenting immediately. The Advanced Version operates like 
previous versions (moving the cursor, entering labels or values, 
and selecting and executing commands). Use the Help Facility in 
the program (type? at any time) and explore the new options. Try 
out the new Attribute command, the Keystroke Memory com
mand, the financial functions, and the Move, Insert and Delete 
commands on your own or with the help of the examples in the 
Reference. 

2. For a more systematic approach, skim this introductory chapter 
and Lesson l of the Tutorial and go directly to Lesson 2 . (If you 
need instructions on how to load the program, see Appendix A.) 
The new features of the Advanced Version are introduced through 
applications in the remaining lessons. You can use the Reference 
to read in depth about any command as you need it. 

There are two worksheets stored on your VisiCalc program diskettes. 
These two worksheets are the worksheets you are instructed to create in 
lessons Four and Five. By loading the first worksheet (named 
lnvoice2.VC), you can begin Lesson Five without first doing Lesson 
Four. By loading the second worksheet (named lnvoice3.VC), you can 
begin Lesson Six without first doing Lesson Five. 

The Appendices are for assistance on special topics, for example: 
Apple III basic operating instructions (Appendix A), using various 
printers (Appendix B), exchanging VisiCalc data files (Appendix C), 
and financial function formulas (Appendix D). 
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A separate Pocket Reference Booklet is included with this manual. You 
can use this Pocket Reference at all times to remind you of various com
mands and their options. 

Finally, a handy Glossary/Index is included at the end of this manual 
for defining all terms and finding all topics. 

Use this manual as a flexible, complete guide to the VisiCalc 
Advanced Version program. The program itself gives you an ingenious 
and practical business tool for analyzing and solving corporate financial, 
planning, and budgeting problems. 

ABOUT THE PROGRAM 

The VisiCalc program is a proven problem-solver. Hundreds of 
thousands of professionals have used the VisiCalc program to plan 
budgets, project sales, figure income taxes, do profit-and-loss 
statements, solve engineering problems, estimate costs, balance 
accounts, figure income statements, manage costs, and account for all 
aspects of a large or small business. 

The VisiCalc Advanced Version program lets you do more and lets you 
do it faster. You can now build your own often-used worksheets 
(templates) with a few "Keystroke Memory" sequences. You can store 
complex command sequences and use them any time for repetitive tasks 
to help you print or merge worksheets. You can format your worksheet to 
your taste with options such as variable column widths, variable decimal 
placements, entry protection, shielding entries, and centering entries. 
You can figure net present value, future value, internal rate of return, 
annuities and interest rates quickly. You can now move, copy, and 
reshape your worksheet with little effort. And you can use new 
arithmetic, calendar-figuring, or table lookup functions to meet your 
professional needs. 

1-3 
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The VisiCalc Advanced Version is as easy to use and understand as 
previous versions. The program is built on the observation that many 
problems are commonly solved with calculator, pencil, and paper. 
However, adding rows or columns of figures with a calculator, writing 
the numbers on a paper worksheet, checking, erasing and recalculating 
the worksheet are pure drudgery. The VisiCalc program is a worksheet 
with rows and columns, but without the drudgery! It does the calcula
tions automatically, using the power of the computer to do otherwise 
time-consuming tasks. It does much more; with the VisiCalc program, 
the computer screen becomes a window onto a large "electronic 
worksheet," as Figure 1-1 shows. 

K I 

To 63 columns wide 

" " " BH Bl BJ BK 0 

" 0 

" " 0 

" " 
0 

" 0 

" '" 
0 
0 
0 
0 

0 21 0 
0 22 c 
0 23 0 
0 24 0 
0 25 0 
0 26 c 
0 27 0 
0 28 
0 29 

c 
c 

0 30 0 

: c 31 
0 32 

0 
0 .... 0 33 

~ 0 34 
0 35 

0 
0 
G .. 0 

"' N 
0 

" 248 ,_ 0 249 
0 250 

0 
0 
0 

0 251 
0 252 
0 253 
0 254 
0 

0 
0 
O· 
0 
c 
0 
c 
0 
0 

010-001 

Figure 1-1. The Electronic Worksheet 
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Playing What-If 
The worksheet is organized as a grid of columns and rows . The 

intersections of the columns and rows define thousands of entry posi
tions, each identified by its row-column coordinates . At each position 
you can enter a value - a formula that consists of numbers, arithmetic 
operators, functions, and references to other locations - or a label that 
describes some part of the worksheet. 

By writing values on the worksheet you can set up charts, tables, and 
records; formatting commands let you control the appearance of each 
entry. You can make the VisiCalc worksheet look just like a checkbook 
register or a profit-and-loss statement. 

But the power of the VisiCalc program lies in the fact that the computer 
remembers the formulas and calculations you use while working through 
a problem. If you change a value on the worksheet, all related values 
change as the VisiCalc program recalculates the entire worksheet. 

Recalculation makes the VisiCalc program a powerful planning and 
forecasting tool. Not only can you easily correct mistakes, you can also 
explore alternatives. For example, suppose you're doing sales projec
tions using the VisiCalc program. You may want to know what the impact 
on your company will be if a specific project doesn't sell as well as you 
had anticipated . What if you sell only 200 units a month instead of 250? 
What if you sell 300? What if one of your sales representatives quits and it 
takes six weeks to bring a new person up to speed? What is the value of a 
training program that brings new sales representatives up to speed in two 
weeks? 

Playing what-if with the VisiCalc program is often a matter of changing 
a single value . If you enter a value at one location, you can copy it to any 
number of other positions . You can change, insert, delete, or move 
entire rows or columns . The worksheet is instantly restructured so that all 
relationships correspond to the changes. Doing the same thing with a 
calculator, pencil, and paper could take hours of erasing and 
recalculating. 
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The VisiCalc program can find the mm1mum, maximum, sum, 
average, and other calculations involving all or part of a row or column . 
Although the VisiCalc program automatically adjusts how values and 
titles are displayed to match your format commands, the full precision of 
values and length of titles remains in memory. 

Once you've set up the worksheet to solve a particular problem, you 
can save it on disk and use the same setup for repeated instances or 
similar problems. All or part of the worksheet can be printed for reports 
or permanent records. 
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THE VISICALC TUTORIAL 

Chapter Two, the VisiCalc Tutorial, introduces the major features of 
the VisiCalc program in nine step-by-step lessons. The lessons are a 
keystroke-by-keystroke guide to be used at the computer. They require 
an initialized diskette. 

NOTE: You cannot initialize a diskette while using the VisiCalc 
program. so you should intitialize at least one blank diskette before 
you begin the lessons. See your Apple Ill Owner's Guide for instruc
tions on how to initialize a diskette. 

The lessons show you how to enter and use several real-life VisiCalc 
applications . To be as clear as possible, the manual uses the following 
conventions : 

• When you are asked to type something, the exact characters you 
should type are printed in boldface type . "Type Sales->", for exam
ple, means type the word "Sales" followed by the right arrow key. 
However, type or press ESCAPE, RETURN, CONTROL, and TAB 
means press the ESCAPE key, the RETURN key, the CONTROL key, 
and the TAB key (do not type out these letters). 

• When the manual refers to something displayed on the screen, the 
exact characters are printed in Light type. "The edit line reads 
+ B1 -82", for example, means the characters"+ Bl - B2" appear on 
the edit line. 

NOTE: There are two worksheets stored on your VisiCalc program 
diskettes. These two worksheets are the worksheets you are instructed to 
create in lessons Four and Five. By loading the first worksheet (named 
Invoice2.VC), you can begin Lesson Five without first doing Lesson 
Four. By loading the second worksheet (named lnvoice3.VC), you can 
begin Lesson Six without first doing Lesson Five. 
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LESSON ONE 

The Screen 2-3 
The Status Area 2-4 
Other Screen Features 2-4 

VisiCalc Commands 2-4 
The Cursor 2-5 

Moving_ the Cursor 2-5 
Correcting Typing Errors 2-5 
Scrolling the Window 2-5 
Going Directly to a Cell 2-7 

The Help Command 2-8 
Correcting With the ESCAPE Key 2-8 
Writing on the Worksheet 2-9 

Formulas and Recalculations 2-10 
More on Labels and Values 2-12 
Erasing an Entry 2-13 
Using the Cursor to Refer to Cells 2-14 

VisiCalc Formulas 2-15 
Saving Your Work 2-16 

File Names 2-17 
Saving a Worksheet 2-17 
Loading a Worksheet 2-18 
Protecting Your Work 2-18 
Making Backup Copies 2-19 

Summary 2-19 

In this lesson, you will get acquainted with the basic features of the 
VisiCalc program. You will learn how to move the cursor over the entire 
worksheet, make worksheet entries, save your work on diskette, and load 
data from the diskette . Load the VisiCalc program (if you're not familiar 
with the operation of the Apple III computer, see "Appendix A: 
Operating the Apple III Computer" for instructions). If the VisiCalc pro
gram is already loaded, type /CAY to clear the screen. 
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THE SCREEN 

The screen is now a window into the computer's memory. The VisiCalc 
program has divided it into rows and columns, producing an electronic 
worksheet. Figure 2-1 shows the empty VisiCalc worksheet. Rows are 
numbered 1, 2, 3, etc ., and columns are lettered A, B, C, etc. Each 
intersection of a row and a column is a location or cell, referred to by its 
coordinates (Al, B3, Cl7, etc.) . You can write a label, a number, or a 
formula at any location on the worksheet. 

This electronic worksheet does many automatic calculations for you. It 
adds, subtracts, multiplies, divides, and performs more complex 
calculations at each location as you go. Both the number and complexity 
of calculations, and the layout and design of the worksheet are up to you. 

Figure 2-1. Empty Worksheet 
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The Status Area 
The light and dark bars at the top of the screen (just above the column 

letters) are the status area . The white bar is actually two lines: the top 
line is the entry line and the second line is the prompt line. The dark bar 
is the edit line. 

The entry line shows what is entered at the location highlighted by the 
cursor. Right now the entry line shows A1 , the location of the cursor. 

The prompt line usually tells you what the VisiCalc program expects 
you to type next. At the moment, it displays the VisiCalc version number. 
If you call or write to VisiCorp with a question about the VisiCalc 
program, we need to know the version number and the model of your 
computer. 

The edit line displays each character as you type it on the worksheet. 
You can change, or edit, this entry before you instruct the computer to 
write the label, number, or formula on the worksheet. 

Other Screen Features 
The screen displays some other useful information. The letter in the 

upper-right corner of the screen tells you whether the VisiCalc program 
calculates new values across the rows (R) or down the columns (C). As 
you will see, this is an important choice. The number below it tells you 
how much memory is available for your worksheet; as you write on the 
worksheet, this number decreases. (Your number may be different from 
the number in the photo.) 

Press the key marked RETURN and the version number disappears. 

VISICALC COMMANDS 

Type I. The prompt line displays the letters that represent the VisiCalc 
commands: 

Command A B C D E F G I K M P R S T V W -

Each letter represents a VisiCalc command. As you follow the lessons, 
the commands will become familiar and natural. For the moment, don't 
worry what all the letters mean. The lessons teach you the name and 
function of each command. Remove the command list by typing 
RETURN. 
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THE CURSOR 

The intersection of column A and row 1 is location (cell) Al. A white 
rectangle, the cursor, covers it. Think of the cursor as the point where 
your electronic pencil meets the electronic worksheet. It marks where 
you can write. To keep track of where you are, the VisiCalc program 
displays the cursor's coordinate in the upper-left corner of the screen. 
Right now it reads A 1 . 

Moving the Cursor 
You use the four arrow keys on your keyboard to move the cursor . The 

right-arrow key moves the cursor right one cell and the left-arrow key 
moves it left; the down-arrow key moves the cursor down and the 
up-arrow key moves the cursor up. 

Correcting Typing Errors 
If, while you are practicing, you make a typing error, words may 

appear on the prompt line, the edit line, or the worksheet. Don't worry. 
Just type CONTROL-C (hold down the key marked CONTROL, and type 
C). Try it. Type 100; now press CONTROL-C. The prompt and edit lines 
clear. The sound when you type CONTROL-C is the VisiCalc program's 
way of telling you that you canceled a command. 

You can erase any entry written on the worksheet by positioning the 
cursor on it and typing / B RETURN (do not type out RETURN; press the 
RETURN key). You can clear the entire worksheet by typing /CAY. These 
commands are explained in detail later in this lesson, but might come in 
handy if you accidentally type a wrong key. 

Scrolling the Window 
You can move the cursor to any location on the worksheet by scrolling. 

When you load the VisiCalc program, the cursor is at Al, the upper-left 
corner of the worksheet. Type --> until the cursor is at the right edge of 
the screen . Type --> again . The next column to the right comes into view, 
and column A disappears off the left edge . (You can verify this by watch
ing the column letters just above the worksheet.) 
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The window has scrolled to the right. Type --> a few more times, watch
ing more columns appear at the right edge of the window while others 
disappear at the left . 

The window also scrolls to the left. Type <--- until the cursor is at the left 
edge of the window. Now type <--- several more times; the columns that 
disappeared as you scrolled the window to the right come back into view. 
Type <--- until the cursor is back at Al. 

Type <--- once more. The sound is the VisiCalc program's way of telling 
you that you're bumping into an edge of the worksheet. Now type i . This 
time you hear the sound because you're bumping into the top edge of the 
worksheet. So far you have encountered the left edge and the top edge of 
the worksheet. There are two other edges. 

Type t until the cursor moves to the bottom of the window. Type t once 
more. The next row comes into view, while row 1 disappears off the top of 
the window. Type t a few more times. As you can see, the worksheet is 
much larger than a sheet of pd.per. 

You can scroll more quickly by using your computer's automatic 
repeat feature. To see this in action, first press the t key and hold it 
down. 

The cursor and window scroll downwards automatically. To make the 
cursor scroll more quickly, press t more firmly. Your computer's arrow 
keys have two automatic repeat speeds; pressing more firmly moves the 
cursor faster. Continue to hold down the arrow key until the cursor 
bumps into the bottom edge of the worksheet: it has reached location 
A254. 

To move the cursor to the right edge of the worksheet, hold down --> . 

The cursor scrolls to the right. Notice how succeeding columns are 
lettered: A through Z, then AA through AZ, and finally BA through BK. 
You are at the lower-right corner. 
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Going Directly to a Cell 
Even with automatic repeat, it takes a while to scroll to the lower-right 

corner. There's a much easier way to move the cursor to any cell: the Go 
To command. Type > (hold -down the [SHIFT] key, and press the key 
marked with a period and the greater-than sign). Two things happen: Go 
To Coordinate appears on the prompt line, and the edit cue (the small 
white square) appears directly below on the edit line. The screen should 
look like Figure 2-2. 

010-002/P 

Figure 2-2. Go To Command Prompt 

Each time you type a command, the prompt line tells you what it 
expects you to type next. In Figure 2-2, the prompt line recognizes the 
Go To command (>)and asks you to type the coordinate. Type B2. The 
edit line reads 82, followed by the edit cue. Nothing has happened yet. 
The VisiCalc program doesn't know yet whether you want to go to posi
tion B2, or B21, or B215. Press RETURN. Now the prompt and edit lines 
clear, and the cursor moves to B2. 
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THE HELP COMMAND 

The VisiCalc program includes a description of its commands, func
tions, and operating procedures. You can display this information any 
time by typing a question mark (?). The program displays information 
related to what you are doing at the moment, and gives you the option of 
displaying more information or returning to the worksheet. 

Try it. Type ? . The program reads the information from the diskette, 
and displays a description of what you can do now (at what it calls the 
"main level" of the program). After you read it, follow the prompts at the 
bottom of the screen. To get back to the worksheet, press ESCAPE. 

To see how the Help command displays information related to what you 
are doing, type >?.The > is the Go To command; after you type it, the 
program is ready for you to type the coordinate of where you want the 
cursor to be moved. The Help command now displays information about 
moving the cursor. When you are ready, press ESCAPE to return to the 
worksheet. Press ESCAPE again to cancel the Go To command. 

Whenever you aren't clear about what you should do next, or would 
like some information about a command, type ? to display the informa
tion. 

CORRECTING WITH THE ESCAPE KEY 

Earlier, you pressed CONTROL-C to cancel something you typed. 
The VisiCalc program has a less drastic way of correcting errors - the 
ESCAPE key, which functions like the backspace key on a typewriter. It 
is represented in this manual with ESCAPE. 

Type >Cll. Suppose you intended to move the cursor to position Cl, 
but accidentally typed 1 twice . The edit line now reads C11 , followed by 
the edit cue . Press ESCAPE. The edit cue backs up one character and 
erases the extra 1, leaving C1 . Now press RETURN. The cursor moves 
to Cl. 

In general, you can correct typing errors by backing up with ESCAPE; 
each time you press ESCAPE, the last character on the edit line is 
erased. Type >All. Now press ESCAPE twice, leaving just A; then type 
2 to get A2 and RETURN to end the command. The cursor moves to A2. 
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You can also cancel a command with ESCAPE. Type >BS. Suppose 
you change your mind and decide you don't want to move the cursor. 
Press ESCAPE, and the 5 disappears from the edit line. Press ESCAPE 
again; the B disappears from the edit line and Go To Coordinate disap
pears from the prompt line. You have canceled the Go To command by 
erasing everything on the edit line; this accomplishes the same thing as 
typing CONTROL- C . 

Before going on, spend a few minutes moving the cursor around with 
the arrow keys and the Go To command ( > ). Remember, in the remain
ing lessons, the entry instructions indicate with an arrow which way to 
move the cursor. 

WRITING ON THE WORKSHEET 

As you have seen, moving the cursor and scrolling the window are 
fairly easy, but so far your worksheet is (or should be) empty. To restore 
the worksheet to the same condition it was in when you first loaded the 
VisiCalc program, type /CAY (the Clear command). The Clear com
mand erases the worksheet, and positions the cursor at Al. 

For your first entry, type Sales (but not RETURN) . Look at the prompt 
line; it reads Label . A label is a worksheet entry that isn't used in 
calculating. The edit line reads Sales, followed by the edit cue. Sales 
also appears under the cursor at Al. 

Now press RETURN. The prompt and edit lines clear, and Al reads 
Soles. The entry line reads: 

A1 [LJ Sales 

The entry line describes the cell highlighted by the cursor: A 1 is the 
cell coordinate, [L] identifies the entry as a Label, and Sales is the entry. 

As you type a label, it appears both on the edit line and on the 
worksheet under the cursor. It is not actually written on the worksheet, 
however, until you press RETURN. If you cancel the entry before press
ing RETURN, what you have typed is not written on the worksheet. 
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Try it. Type XXX. The X's appear on the edit line and replace Sales at 
Al. Now cancel the entry by pressing CONTROL-C. The prompt and 
edit lines clear, and Sales reappears at Al because you never actually 
wrote XXX on the worksheet. 

Move the cursor to Bl (type --->),and type 100. The prompt line says 
Value, the Visicalc program's term for a number or formula . The edit 
line reads 100, but nothing appears at Bl. When you enter a value, 
everything happens on the edit line until you end the entry. Now press 
RETURN. The prompt and edit lines clear, and 100 appears at Bl. 

Again, the entry line (the top line of the screen) describes the cell 
highlighted by the cursor: 

B1 [VJ 100 

81 is the coordinate, [VJ means Value, and 100 is the entry. 

Try pressing ESCAPE. Nothing happens. Once you have written a 
value on the worksheet, you cannot change it with ESCAPE. You'll learn 
how to change an entry a bit later. 

Formulas and Recalculation 
Move the cursor to A2, and type Cost; then type --->. The cursor moves 

to B2, leaving Cost at A2. You can write an entry on the worksheet not 
only by pressing RETURN, but also by typing an arrow key. The entry is 
written on the worksheet, and the cursor moves to the next location (as 
determined by which arrow key you type). The key you use to end an 
entry depends on which way you want to move the cursor (if at all) after 
writing the entry. 

Assume that the cost of producing a product is 60 percent of sales. You 
need a formula at B2 that performs that calculation. Sales is 100 at Bl, so 
the required calculation is .6 times 100. Because sales might change, 
however, the VisiCalc program lets you refer to the location of sales 
rather than the absolute value. The VisiCalc symbol for multiplication is 
the asterisk(*); type .6*Bl. 
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The edit line reads .6 * 81 . (If it doesn't, use ESCAPE to correct any 
error.) The formula tells the VisiCalc program to multiply the value of 
the entry at Bl by .6. Now press RETURN. The prompt and edit lines 
clear, and the entry line reads 82 [VJ .6* 81. B2 reads 6 0 , the result of 
multiplying .6 times 100, the number at Bl. The screen should look like 
Figure 2-3. 

010-003/P 

Figure 2-3. An Automatic Recalculation 

To see the power of the VisiCalc program, move the cursor to Bl. What 
if sales increase to 200? Type 200 RETURN. The value of Cost is 
recalculated; B2 now reads 120, the result of multiplying . 6 times 200 . 
Whenever you change Sales at Bl, Cost at B2 changes to .6 times the 
new value of Sales. 

This automatic recalculation is one of the fundamental strengths of the 
VisiCalc program. You're not writing on paper, so you needn't worry 
about erasing entries that depend on other entries . You're not 
calculating by hand, so you needn't worry about making arithmetic 
errors or forgetting to change a figure that depends on another entry. 
The VisiCalc program does all this recalculation for you, automatically, 
whenever you change an entry on the worksheet. 
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More on Labels and Values 
You've calculated cost as a percentage of sales. What about income? 

That's sales minus cost, so you need a formula that subtracts cost (B2) 
from sales (Bl). 

First, label the row. Move the cursor to A3, and type I. The prompt line 
says Label. When you start typing, the VisiCalc program looks at the first 
character to determine whether you are typing a label, a value, or a 
command: 

• If you start with A through Z, as you did here, it assumes you are 
typing a label. 

• If you start with 0 through 9, a decimal point(.), a parenthesis((), or 
something that could begin a formula - such as a plus or minus sign 
( + or - ) - it assumes you are typing a value. 

• If you start with a slash (/), it assumes you are typing a command. 

Cancel what you have typed with CONTROL-C. 

What if you want to write a label such as 1983 Income or (Loss] ? Try to 
type 1983 Income. The VisiCalc program looks at the first character ( 1) 
and assumes you are typing a value. When you press the space bar after 
typing 1983, it beeps an error and refuses further input. You typed 
something that can't be part of a value (the space). Cancel this entry with 
CONTROL-C. 

You can begin a label with a number, or any other symbol that the 
VisiCalc program interprets as the beginning of a value, by typing a 
quotation mark(") as the first character (don't type it yet). The VisiCalc 
program takes the " to mean that you want to type a label regardless of 
what the next character is. The quotation mark is not displayed, and does 
not become part of the label. 

Now type". As soon as you type", the prompt line reads Label . Type 
1983 Inc. followed by --> to end the entry. The cursor moves to B3, leav
ing 1983 Inc. at A3 . 

You wanted a formula that subtracts cost from sales, so with the cursor 
at B3, type Bl-B2 RETURN. But B3 reads B1 -B2 , not 80 (the difference 
between Bl and B2). Look at the entry line: it reads B3 (L) B1 - B2 . The (L) 
means the entry is a label. Labels don't calculate anything; if the location 
of a label is referred to in a formula, its value is 0. B1 - B2 is a perfectly 
legitimate formula. What happened? 
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It begins with a letter. The VisiCalc program assumed you were enter
ing a label. 

Erasing an Entry 
Start over by erasing the label 81 - 82 . Type / B (the Blank command). 

The prompt line reads Blank. If you press RETURN or an arrow key, the 
entry B3 is erased; if you type anything else, nothing happens. Press 
RETURN. The entry under the cursor disappears, and the entry line 
clears except for the coordinate 83 . 

Remember that you used" to type a label when the VisiCalc program 
would otherwise have treated it as a value? You can use a similar tech
nique to make the VisiCalc program accept Bl - B2 as a value: start the 
formula with any character the VisiCalc program interprets as a value . 

The formula +Bl - B2 is the same as Bl - B2; type +. The prompt line 
reads Value, because the VisiCalc program treats the first character ( +) 
as a value . Complete the formula by typing Bl - B2 RETURN. Now B3 
reads 80 , the result of calculating +Bl - B2 ( + 200-120), and the entry 
line reads 83 [VJ + 81 - 82 . The screen should look like Figure 2-4. 
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Figure 2-4. Calculating a Formula 
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Using the Cursor to Refer to Cells 
As you wrote the formula for sales minus cost, you may have checked 

the screen to see if Bl and B2 were the correct locations. Imagine how 
much checking you could do on a worksheet filled with formulas. 

Keeping track of coordinates can be time-consuming and confusing. If 
you scroll columns A and B off the screen, you can't see those locations. 
This makes it difficult to write a formula that refers to cells in those 
columns. The VisiCalc program gives you an easy way to solve this 
problem: as you write a formula, you can include the coordinates of 
another cell by moving the cursor to the location. 

Type +. At this point you could type Bl, as you did before. Instead, 
move the cursor to Bl. The edit line reads + B1, the first part of the for
mula you want, just as if you had typed it. 

Type - (the hyphen, for a minus sign). The cursor moves back to B3, 
the location of the formula you're entering. The edit line reads + 81 - . 
As a rule, after moving the cursor to the cell to be included in a formula, 
continue the formula by typing an arithmetic operator ( +, - , *, etc .). 

Now move the cursor to B2. The edit line reads + 81 - 82 - exactly the 
same formula you typed before. To write the formula on the worksheet as 
it appears on the edit line, type RETURN. The entry line still reads 83 [VJ 
+ 81 -82. B3 reads 80, the result of subtracting B2 from Bl. Nothing has 
changed except the way you wrote the formula. 

What if sales are 300? Move the cursor to Bl and type 300 RETURN. B2 
changes to 180 (.6 times 300), and B3 changes to 120 (300-180). 

This technique of moving the cursor to enter coordinates in a formula, 
sometimes called pointing, is often the most effective way of using the 
VisiCalc program. Like other operating methods, it quickly becomes 
second nature. In many cases, you'll find that you don't even think in 
terms of coordinates; you can concentrate on the content of the 
worksheet, dealing with its elements in visual terms. 
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VISICALC FORMULAS 

You have written labels, numbers, and simple formulas on the 
worksheet. A label, as you have seen, is a series of characters that 
usually identifies some other entry or area of the worksheet. If it is 
referred to in a formula, its value is zero. A value consists of a number or 
a formula and is used in calculations. 

A formula can include numbers, arithmetic operators, references to 
other locations, and VisiCalc functions . (Functions perform additional 
arithmetic operations, special financial and scientific calculations, and 
are described later.) 

The arithmetic operators specify the calculations to be performed: 

+ Addition 
Subtraction 

* Multiplication 
Division 

/\ Exponentiation 

Arithmetic operations in a formula are performed from left to right; as 
in algebra, calculations in parentheses are performed first. The follow
ing are valid VisiCalc formulas: 

+F4 
+A20-B3+B4 
l/K5 
25-Cl5 
+ F3/\2 
+B5*B6*Hl 
+ B3-B4/Dl 
+ B3- (B4/Dl) 

The last two produce quite different results. If B3 contains 30, B4 con
tains 15, and Dl contains 5, the next to last formula yields 3, but the last 
one yields 27 because the value at B4 is divided by the value at Dl before 
the result is subtracted from the value at B3 . 

2-15 



VISICALC® Advanced Version APPLE Ill 
LESSON ONE TUTORIAL 

Try it yourself. Move the cursor to position B5 and enter a formula that 
expresses income as a percentage of sales. Write this formula on the 
worksheet just by moving the cursor and typing +, I, *, and RETURN. 
The screen should look like Figure 2-5. 
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Figure 2-5. Income as a Percentage of Sales 

Hint: the formula is income divided by sales, multiplied by 100, or 
+ B3/Bl * 100. 

SAVING YOUR WORK 

You can save the VisiCalc worksheet on an initialized diskette. 
Diskettes cannot be initialized from within the VisiCalc program. You 
will have to use one of the diskettes you prepared earlier. If you don't 
have any extra diskettes, you should still read the remainder of this 
lesson that describes how to save and load the worksheet. 
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File Names 
A saved worksheet is called a file . The name that identifies a file is 

called a file name. Because a diskette can hold many worksheets, you 
must give each worksheet on the same diskette a different file name. This 
way, you can find the worksheet later and load it into the computer. 

There are a few simple rules for creating a valid file name: 

• It can be up to 15 characters long. 

• It can include only letters, numbers, and periods. 

• The first character must be a letter. 

• It cannot include a space or RETURN. 

Your file name must have a prefix that specifies the number of the 
drive where you have placed your storage diskette. The prefix consists of 
a period( .), the letter D, the drive number, and a slash(/). To specify a 
file named BUDGET.VC in drive 2, for example, you would type 
. D2/BUDGET. VC. 

When you specify a drive with a prefix, the VisiCalc program uses that 
drive for all subsequent disk operations unless you specify another. If 
you save a file named .D2/BUDGET.VC then later save a file named 
FORECAST.VC, the VisiCalc program tries to save FORECAST.VC on a 
diskette in drive 2. To save it on a diskette in drive 3, you must specify the 
drive with a prefix: .D3/FORECAST.VC. 

NOTE: It doesn't harm anything to specify the diskette drive the 
VisiCalc program would use otherwise. If you save a file named 
.D2/BUDGET.VC and then save another a few minutes later with the 
name .D2/FORECAST.VC, everything works fine. Specifying the drive 
under these circumstances is merely redundant, not harmful. 

Saving a Worksheet 
To save the worksheet, type /S. The prompt line reads Storage L S D 

Q # C . Type S. The prompt line now reads Storage File for saving, and 
the edit cue is on the edit line. Put the initialized diskette in drive 2. 

The VisiCalc program is waiting for you to type the file name. Because 
this worksheet is an example, call it EXAMPLE. Type .D2/EXAMPLE to 
save the worksheet on the diskette in drive 2. 
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Now type RETURN. The disk drive begins whirring and the light comes 
on. After a moment the drive quiets down, the light goes off, and the 
prompt and edit lines clear. The worksheet is safely filed away on the 
storage diskette. 

Loading a Worksheet 
To reassure yourself that the example worksheet was really saved, 

clear the worksheet (type /CAY). Type /SL (the Load option of the 
Storage command). The prompt line reads Storage File to load. 

Type EXAMPLE RETURN. Again, the disk drive begins whirring and, 
in a few moments, your worksheet is back on the screen. It remains on the 
disk until you erase it or replace it by storing another worksheet with the 
same name. 

Protecting Your Work 
Have you ever worked out a problem or made some notes to yourself on 

a sheet of paper, only to find later that you lost the sheet or that someone 
accidentally threw it away? If you should lose power before you save the 
worksheet on a diskette, all the work you have done is lost. 

To protect yourself, you should periodically save the worksheet on 
diskette. As you work, think how long it has been since you last saved the 
worksheet. If you have spent more time than you would care to lose if 
something goes wrong, or if you have results which might be difficult to 
reconstruct, then it's time to save the worksheet. 

Printing the worksheet is another security measure. You can print not 
only the worksheet, but also the formulas and formats behind it. See 
"Print Command" and "Storage Command" in Chapter 3 for descriptions 
of how to print the content and structure of the worksheet. With printed 
copies of the worksheet and its underlying formats and formulas, you can 
reconstruct the worksheet without a disk file, if necessary. 
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Making Backup Copies 
Although a diskette is a safe and reliable medium for storing informa

tion, saving your work periodically is only the first step in protecting 
yourself. A diskette can be scratched or pick up grease and dust. It can 
be damaged by heat, exposed to a magnetic field, or accidentally 
initialized (which erases it). Eventually it wears out. The average lifetime 
of a diskette is about 40 hours of use (whenever the disk drive light is on, 
the diskette is in use). For complete protection, you should make backup 
copies of your files on separate diskettes. You can make a backup copy of 
an entire disk with the disk copy program on your Apple III Utilities Disk. 

Use the Storage command to make a backup copy of a file. Insert the 
diskette that contains the file you want to copy into drive 2 (or whatever 
drive you are currently using). Then use the Load option of the Storage 
command (/SL) to load the worksheet. Remove the diskette, insert an 
initialized diskette, and use the Save option of the Storage command 
(/SS) to save the same worksheet on the second (backup) diskette. 

SUMMARY 

This completes Lesson One. You may wish to experiment for a while, 
moving the cursor around and writing your own labels, numbers, and 
formulas.. Try writing some formulas by pointing the cursor to specify the 
coordinates. Use the Help command to refresh your memory if you forget 
a detail. 
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In Lesson One, you learned the basic operating techniques of the 
VisiCalc program. In this lesson you will create a typical budget - in 
this instance, for a branch office. Figure 2-6 is a printed copy of the 
budget. 

By the time you finish this lesson, you will know enough about the 
VisiCalc program to create some worksheets of your own. 

Budget 
1983 Es t . 

Sala ries 

Secreta ry 
Recept i o n ist 
Accts . Cl e r k 
Office Mgr . 

''" 
1000 

800 
850 

1250 

Fob .. , Moy 

1000 1000 1000 1000 
800 800 800 800 

'" 850 '" 850 
1250 1250 1 2 50 1250 

sop Dec Tota .\ 

1100 llOO 1100 1100 1100 1100 1100 12700 
800 800 800 800 800 800 600 9600 
650 850 650 850 0 0 0 7650 

1250 1 250 1250 1 250 1250 1250 1250 15000 
........ = .. = .... == .. == ...................... ,,"""'"""""'"'""'""'"'""""'""'"'"'"'""'"'"""'""""'""'"'"'"'"' ............... ,.,,,,,,,,,,,,,,,,,,, ..................................................................................... 

3900 3900 3900 4000 40 00 4000 4000 3150 3150 3150 44950 

Phys. Pl a n t ---------------------------------------------------------------------------------------------------------------------------------
Rent 1300 lJOO 1300 1300 1300 1300 1300 1500 1500 15 00 1500 1500 16600 
Ut ilities 200 200 200 200 200 200 160 160 160 160 160 160 2160 
I ns urance 400 400 400 400 400 400 400 400 400 400 400 400 4800 
Maintenance 150 150 150 150 1 50 150 150 150 150 150 1 50 150 1800 
Furniture 500 500 500 500 500 500 500 500 500 500 500 500 6000 .................................. ., ......................................................................................................................... 

2550 2550 2550 2550 2550 2550 2510 2710 271 0 2710 2710 2710 3136 0 

6 450 6450 6450 64 50 6550 6 510 61 10 6710 5860 5860 5860 7631 0 

010-002 

Figure 2-6. Branch Office Budget 
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ENTERING LABELS AS TITLES 

Start by clearing the screen (type /CAY). To put a title for the budget 
at the top of the worksheet, type the following (remember, the arrow 
indicates the direction in which to move the cursor): 

Budgett 
"1983 Est. RETURN 

You need the quotation mark (") because the second line of the title 
begins with a l; if you didn't type the ", the VisiCalc program would 
assume you were entering a value. 

Now enter the column headings: 

>AS RETURN 
Salaries -> Jan -> Feb -> Mar -> 

Apr -> May -> Jun -> Jul -> Aug -> Sep -> 

Oct _, Nov_, Dec _, Total RETURN 
>A7 RETURN 

If you make a typing mistake, use ESCAPE to erase the last character. 
If you write an incorrect entry on the worksheet, just retype the entry (or 
erase it with the Blank command) . 

You have written the title and column headings on the worksheet; the 
screen should look like Figure 2-7. 
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010-006/P 

Figure 2-7. Title and Column Headings of Budget 

You're ready to start entering budget line items. Each consists of a 
label in the first column (column A), and monthly figures in columns B 
through M. If the cursor isn't at A7, move it there, and enter the labels 
by typing: 

Secretary t 
Receptionist t 
Accts. Clerk t 
Office Mgr. RETURN 

A7 now reads Secretary, but AB reads Reception. The remainder of 
the label isn't lost; its full text is stored in the computer's memory. The 
VisiCalc program initially sets up all columns with a width of 9, and 
displays only the first 9 characters of any label wider than that. Move the 
cursor to AB (type i i) and check the entry line (at the upper left of the 
screen). It reads: 

A8 (L] Receptionist 

A8 is the location, [L] identifies the entry as a label, and Receptionist 
shows that the full text you entered is, in fact, stored in the computer's 
memory. 
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CHANGING THE WIDTH OF ONE COLUMN 

You can change the width of a column to display a wide label or value. 
Such a change is called a global change, because it affects more than a 
single location. Type /G (the Global command). 

The prompt line reads: Global A C 0 R F. The characters following 
Global. are options of the Global command. You want C, the column
width option. The other options are described later. 

Type C to set the global column width. The prompt line reads Global 
Column width #or C [Current width 9]. If you typed a number now, 
the width of all columns would be changed. You want to change the 
width of just one column, so type C. Now the prompt line reads Single 
column width #or D [Current w id th DJ . 

You can set individual columns to any width from 1to125. The longest 
label you entered has 12 characters, so type 12 RETURN. Now the entire 
label is displayed in Column A. The screen should look like Figure 2-8 . 

': ~ ·= ::: .. : ~. ;: !.,. 

I 

010-007/P 

Figure 2-8. Making One Column Wider 

Now to enter some values . Type the following to enter the January 
numbers : 

>B7 RETURN 
1000 l 925 l 850 l 1250 RETURN 
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CHANGING THE WIDTH OF ALL COLUMNS 

Besides changing the width of one column, you can change the width 
of all columns . It's often helpful to make the columns narrow so that more 
fit on the screen. To see this, type /GCS RETURN. 

PRECISION OF DISPLAYED VALUES 

The VisiCalc program displays a number to the greatest precision 
possible in the space available. It leaves the first space of a column blank 
to keep columns of numbers from running into each other, so the space 
available to display a value is I less than the column width. What if there 
isn't room to display all the digits of a number? 

Make the columns even narrower by typing /GC4 RETURN, and look 
at B7. Instead of IOOO, it reads 1E3 . This means "I times IO to the 3rd 
power," or IOOO. Even though there isn't room for all four digits of 1000, 
it displays the value. But look at BIO; instead of I250 it, too, reads 1 E3 . 
That is the maximum precision possible in 4-character columns, so 1000 
and I250 are both displayed as 1 E3 . 

What if there simply isn't room to display a number in the available 
space? If you specified that all these numbers were to be displayed as 
integers, it would require a column width of at least 5 to display them. 
Change the global format to Integer by typing /GFI. Now look at B7 and 
BIO. They read > > >. If the VisiCalc program cannot display a value 
because the columns are too narrow, it fills its location with greater-than 
signs ( >) to warn you. 
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The screen should look like Figure 2-9. 

oalaries Jan Feb nar ~pr Kay JlJn Jul Aug Sep Oct Nov Dec Tota 

010-008/P 

Figure 2-9. Columns too Narrow for Values 

Type /GFG/GC9 RETURN to return to the normal column width and 
set the global format to General. 

One last item completes the January entries: the monthly total. One 
way to do this is to add the numbers for each line item. Move the cursor to 
Bl2, and type the following: 

+ ii iii (cursor moves to B7) 
+ i i i i (cursor moves to BB) 
+ i i i (cursor moves to B9) 
+ ii (cursor moves to BIO) 
RETURN 

The entry line reads 812 [VJ + 87 + 88 + 89 + 810, and Bl2 reads 4025. 
Now Bl2 always contains the total of the January expenses, no matter how 
you change the numbers. What if the Receptionist's salary were BOO? 
Move the cursor to BB, and type 800 RETURN. The total at Bl2 changes 
to 3900. 
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Again, here is an example of the power of automatic recalculation. No 
matter how many times you change the line items in the January budget, 
the total remains accurate. 

But there are 12 months in the budget, and you have only entered the 
first month. You could enter each number for each month, but the 
VisiCalc program was designed to eliminate this sort of tedium. It gives 
you a much quicker way to write repetitive entries: the Replicate 
command. 

REPLICATING- THE KEY TO BUILDING A 
WORKSHEET 

Automatic recalculation of the worksheet has been described as one of 
the fundamental strengths of the VisiCalc program. The Replicate com
mand is another of those fundamental strengths. It replicates, or repeats, 
an entry or range of entries into as many other locations as you specify. 
The entry to be replicated can be any value or label. 

To see how the command works, you can replicate the secretary's 
salary figure across all the months of the budget. Move the cursor to B7 
and type /R. The prompt line reads Replicate [, Source range or 
RETURN. This means the VisiCalc program wants you to specify what is 
to be replicated (the source). The edit line reads 67; this means that 
the source of the replication is B7, which is what you want to replicate. 
Press RETURN. 

The edit line reads 67 67., meaning that you have defined the 
source as cell B7 only. The ellipsis ( . .. ) separates the beginning of a 
range from the end of a range. The prompt line reads Replicate Target 
range. This means the VisiCalc program now wants you to specify where 
you want the source replicated (the target) . 

Move the cursor to C7. The edit line reads 67 . . 67 • C7 . If you just 
wanted to replicate B7 to C7, you would type RETURN. But you want to 
replicate B7 to all the columns from C7 (February) through M7 
(December) . C7 is the start of the target range, so type a period (.) to 
specify C7 as the beginning of the range. The cursor jumps back to B7, 
and the edit line reads 67 . . 67 • C7 . 
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Now to define the end of the target range. Move the cursor to D7. The 
edit line reads 87 . . 87 • C7 .. D7. If you typed RETURN now, the 1000 
at B7 would be replicated to C7 and D7. You're after a larger range than 
that, so move the cursor to E7 and check the edit line. The target range 
on the edit line i$ C7 . . E7 . The screen should look like Figure 2-10 . 

. tl i . .. ... 1 vi .. . t., 

Jan 

1809 
888 
850 

1250 

3980 

Feb Kar (;pr May Joo - i .. 1 
~!.!Ji 

Figure 2-10. Replicate Command Prompt 

010-009/P 

As you move the cursor across the row, watch the end of the target 
range change. Move the cursor to M7 and press RETURN. 

The cursor jumps back to B7, and 1 000 appears in each visible column 
of row 7. Move the cursor across the row, from B7 to C7 to D7, etc . , con
tinuing all the way to M7 (the December column) . Each location in the 
row reads 1000, just as if you had typed it. 
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Replicating a Column 
You could use a Replicate command for each of the remaining line 

items to complete the salary expense portion of the budget. While that is 
much quicker than entering each item for each month, the Replicate 
command has more to offer. Remember, it asks for a source range. You 
can replicate all three remaining items with one command by including 
all of them in the source range. 

Move the cursor to BB and type /R. Now move the cursor to BIO. The 
prompt line reads Replicate (, Source range or Return, and the edit 
line reads 88 . .. 810. Do you want to replicate the entries at BB, B9, and 
BIO across their rows? Yes. Press RETURN. 

The cursor moves back to BB. Move the cursor to CB (under 1000). 
The prompt line reads Replicate Target range and the edit line reads 
88 ... 810 C8. If you pressed RETURN now, BB would be replicated to 
CB, B9 would be replicated to C9, and BIO would be replicated to ClO. 
CB is only the beginning of the target range to which the source range is 
to be replicated, so type a period (.) 

Move the cursor to DB. The edit line reads 88 . 810 C8 . . D8. If 
you typed RETURN now, BB would be replicated to CB and DB, B9 would 
be replicated to C9 and D9, and BIO would be replicated to ClO and 
DlO. Move the cursor to MB and press RETURN. The cursor jumps back 
to BB, and numbers appear in all the visible columns. The values for all 
three line items have been replicated across to column M (December). 

You can either use the cursor or type a coordinate to specify the source 
and target ranges in the Replicate command. In the previous Replicate 
command, it would have been quicker to type MB after typing the period 
rather than moving the cursor to MB. You'll find yourself doing it both 
ways, depending on the size of your worksheet and whether you know the 
coordinates of the source and target ranges. 
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Figure 2-11 illustrates the process of replication, using the source and 
target ranges of the last example. 

88 ... 810: C8 ... M8 

2 
3 
4 

7 

A 8 C D 

J 
G H K M J 

j Fl I I I I I I I I 11 I 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
'--

Source 
Range: 
88 ... 810 

Target 
Range 
C8 ... M8 

Figure 2-11. The Process of Replication 

Replicating References to Other Cells 

010·003 

The budget needs a total for each month; again, you can use the 
Replicate command. Move the cursor to Bl2. The entry line reads 612 (VJ 
+ 67 + 68 + 69 + 610, and Bl2 reads 3900 . Think about this formula. It 
adds each of the line items in column B (January). Cl2, the total for the 
February column, should add each of the line items for column C. Dl2, 
the total for the March column, should add each of the line items for 
column D, and so on through column M (December). 

The formulas to add these columns are identical except for the column 
letter: +C7+C8+C9+Cl0 in column C, +D7+D8+D9+Dl0 in 
column D, etc. The Replicate command can make this change for you 
automatically as it repeats the formula. 
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Type the following: 

/R RETURN ___. . Ml2 RETURN 

The program isn't through yet this time, because it needs to know how 
to treat the references to other locations in the formula. (In the previous 
Replicate commands you were replicating only numbers.) The screen 
should look like Figure 2-12. 

·Jan. Feb Mar ~pr ~a~ Jun Jul H119 

te.a-~ rn00 taae 1000 1000 1000 rnee rne0 
800 s~ see 800 800 see B00 see sse 350 850 350 850 sse 850 sse 

!250 1250 1250 me 1250 1250 1250 125g 
·7.;1 

01 0-0 10/P 

Figure 2-12. Replicating a Relative Reference 

The edit line reads B12 C1 2 ... M12 + 67 and the edit cue highlights 
+ 67. This gives you a complete picture of the Replicate command: it will 
replicate Bl2 (the source range) to Cl2 through Ml2 (the target range). 
The highlighting of + B7 is the VisiCalc program's way of asking you 
how it should treat the reference to B7 as it replicates the formula. You 
have two choices: N for No change, R for Relative. If you specify No 
change, each target location will refer to B7. If you specify Relative, the 
column letter will change in each target column: C7 in column C, D7 in 
column D, etc. 

You want the coordinate to change in each target location, so type R. 
Now + BS is added to the edit line, highlighted by the edit cue; you want 
this reference to be relative to the new location, too, so type R again. 
Each reference, in turn, is highlighted; each is to be relative, so type R 
for each one. 
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After you type the fourth R, the totals appear across the screen. The 
VisiCalc program is adding each column of numbers and displaying the 
total in row 12. 

This last operation better illustrates the power of the Replicate com
mand. You didn't simply copy the same number into several other loca
tions, you copied a formula that contained references to other locations. 
Those references were changed in each new location to perform the 
same calculations relative to the new location. No matter which of the 4B 
budget numbers you change, the monthly totals remain accurate. This is 
a much more powerful planning tool than the same budget written on a 
piece of paper. 

ADDING A SERIES OF VALUES 

To see how quickly you can add useful information to a worksheet, 
notice what is required to add yearly totals. Type > N7 RETURN to move 
the cursor to the yearly total position for the first line item. The monthly 
figures are in columns B through M, so the yearly total is the sum of B7 
through M7. You could type + B7 + C7 + D7 + ... and so on but, again, 
the VisiCalc program comes to your aid. 

In addition to commands, VisiCalc includes functions, a set of com
monly needed calculations that can be used in formulas. Each function 
has a name, and usually requires one or more arguments, values upon 
which the function operates. 

To add a series of locations, for example, there is the Sum function 
(typed @Sum; the name of each function starts with @). Its argu
ments specify what locations or values are to be added. @Sum(3,5), for 
example, yields B. @Sum(B7,BB) yields the sum of the values at B7 and 
BB. If the values of B7 and BB change, @Sum(B7,BB) always yields 
their sum. 

To make N7 (the yearly total) always contain the sum of B7 through M7 
(the monthly totals), type @SUM(B7. and look at the edit line. As soon as 
you type the period, the VisiCalc program displays the ellipsis, 
indicating that B7 is the beginning of a range (just like in the Replicate 
command). Complete the function by typing M7) RETURN. Almost 
immediately the yearly total for row 7 appears at N7: ~ 2000. 
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One Replicate command gives you all remaining yearly totals; type the 
following: 

/R RETURN t . t t t t t RETURN 

Now the formula appears on the edit line with B7 highlighted, asking 
whether the reference should be replicated with No change or Relative to 
the new locations. You want NB to be the sum of BB through MB, N9 to be 
the sum of B9 through M9, etc ., so the references should be relative. 
(Don't worry about row 11 being blank; a formula that yields 0 will be 
placed at Nll, but you'll get rid of it in a moment.) 

Type R, and when M7 is highlighted, type Ragain. In a most satisfying 
way, totals appear in all the rows, and you have completed the salaries 
portion of the budget. You have a dynamic document; no matter how you 
change the line items, the vertical (monthly) and horizontal (yearly) 
totals remain accurate. 

Try it. What if the secretary's salary (the first one) increases to $1200 in 
December? Move the cursor to M7 and type 1200 RETURN. The yearly 
total for that row changes to 12200, the monthly total for December 
changes to 4100, and the yearly total for all salaries changes to 47000 . 

DRAWING LINES ON THE WORKSHEET 

Lines are often used to separate column headings from the data. You 
could enter dashes all across the worksheet from A6 to N6, but the 
VisiCalc program gives you an easier way: the Repeating Label com
mand, which tells the VisiCalc program to repeat a character (or series 
of characters) across the cursor location. Move the cursor to A6 and type 
I- (the Repeating Label command). The prompt line reads Lobel 
Repeating , asking you what character (or characters) to repeat across 
the location. 

Type an asterisk(*) followed by RETURN. A6 now shows 12 asterisks. 
Type I - again, then * = RETURN. Now A6 reads * = * = * = * = * , 
because the pair of chararacters you typed is repeated. You can type as 
many characters as you wish; the combination is repeated as many times 
as it fits in the column. 
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Now type /- - RETURN. A6 fills with hyphens, making a line across 
column A. A6 contains more than 12 hyphens, however. It will always be 
filled with hyphens, no matter how wide or narrow the columns. Try it. 
Change the width of column A to 20 by typing /GCC20 RETURN. Sure 
enough, A6 is still filled with hyphens. Type /GCC12 RETURN to return 
the width of column A to 12. 

You can replicate a repeating label just as you can replicate a value. 
Type the following: 

/R RETURN ---. . N6 RETURN 

A line of dashes extends all across the worksheet. Scroll across to the 
totals (column N) if you want to verify it. Now draw a double line across 
the worksheet between the last line item and the monthly totals. Type the 
following: 

>All RETURN 
I-= RETURN 
/ R RETURN ---. . Nll RETURN 

This double line overwrites the unneeded formula at Nll that 
calculated the sum of a blank row . The screen should look like Figure 
2-13 . 

Jan Feb "ar Apr na~ Jun jul 
-----·--··--··-···----·-----

1801 1000 1800 1ee0 1000 1000 1080 
880 see 800 000 880 800 000 
858 850 850 850 858 850 858 

1258 1258 1258 1258 1250 1258 1250 ----
3988 3900 3908 3981 3900 3900 3900 

010-011/P 

Figure 2-13. Single and Double Lines on the Worksheet 
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You have created a fairly complex collection of numbers and labels 
with not very many keystrokes. To emphasize how few it took, now you'll 
add another, slightly larger section to the budget. Type the following, 
thinking what each entry will do and watching the results: 

>Al4 RETURN 
Phys. Plant t 
/--RETURN 
/R RETURN ---. .Nl5 RETURN t 
Rent t Utilities t Insurance t 
Maintenance t Furniture RETURN 
>BIS RETURN 
1300 t 200 t 400 t 150 t 500 t t 
@SUM(BIS. i ) RETURN 
>BIS RETURN 
/R.B22 RETURN---. .MIS RETURN RR 
>NIS RETURN 
@SUM(BIS.MIS) RETURN 
/R RETURN t .N22 RETURN RR 
>A21 RETURN 
I-= RETURN 
/R RETURN---. .N2l RETURN 

You've more than doubled the size of the budget. Now you have 9 line 
items in two categories, 108 monthly figures with automatically updated 
vertical and horizontal totals. The screen should look like Figure 2-14. 

!ee3 1000 me 1000 rnee 1000 1e~ 
sea SH SH 800 800 800 e-e0 
858 858 850 850 850 850 85~ 

1258 1258 1250 !258 !250 1250 125~ 

·oe,~t 1310 1300 1~ 1300 1300 me 13~~ 
Jtilities 200 200 200 200 280 2~0 
·1nS-!lfill!C! 403 400 480 400 480 40-0 480 
iaintenaiice 150 150 150 150 150 150 1sg 
rurniture 500 500 see 500 see 500 500 

-==--====-~:::::::::::::::::::::::::::::::-_:;-..:::::::-..:::: 

2550 2550 2550 2550 2sse 1550 2550 
010-012/P 

Figure 2-14. Expanded Budget 
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The final budget would have more entries, of course, but for the pur
poses of this lesson you have entered enough. A row of monthly grand 
totals completes this budget. Type the following: 

>A23 RETURN 
I-= RETURN 
/R RETURN __. .N23 RETURN __. t 
@SUM(Bl2. i i ) RETURN 
/R RETURN __. . N24 RETURN RR 

MORE ON THE SUM FUNCTION 

The Sum function at B24 specifies two locations (Bl2 and B22), rather 
than a range of locations like the earlier Sum functions. The locations are 
separated by a comma; a range of functions, remember, is separated by 
an ellipsis. The Sum function can take any number of arguments, 
separated by commas. Each argument can be a number, a location, a 
range of locations, another function, or a formula. The following are all 
valid Sum functions: 

@Sum(B7,B8,B9) 
@Sum(B7 . . . Bl2) 
@Sum(B7,B8, .03*B9) 
@Sum(B7,@Sum(F5 ... Fl0),B8 + 25 - C3) 

Your budget automatically calculates monthly and yearly totals. It 
shows how quickly you can enter a VisiCalc worksheet that puts the 
power of the computer at your command. 

CONTROLLING THE FORMAT OF ENTRIES 

The budget isn't as easy to read as it might be, because the column 
headings (Jan, Feb. Mar. etc.) don't line up with the numbers. The 
VisiCalc Format command lets you control how a label or value is 
displayed in the space available to it. Depending on the content of an 
entry, you can display it aligned with the left edge of the column, aligned 
with the right edge of the column, with two decimal places, with a dollar 
sign, a percent sign, or other qualities that make labels and values 
more readable. 
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Setting a Local For mat 
Move the cursor to B5, and look at the column heading. Jan is aligned 

with the left edge of the column; this is how all labels are displayed 
unless you specify otherwise. But look at the numbers below the heading. 
They are aligned with the right edge of the column; this is how values are 
displayed unless you specify otherwise. 

You can change this with the Format command. Type IF. The prompt 
line reads Format D G I L R S * - = . Each character following the colon 
(:) represents a different way of formatting data. L, for example, means 
display the value aligned with the left edge of the column; R means 
display it aligned with the right edge. This seems to offer a solution to the 
column-heading problem; type R to align Jan with the right edge of 
column B. 

NOTE: The Format and Attribute commands offer many additional 
ways to control the format of an entry. You can review all the options 
now, or any time you wish, by turning to "Attribute Command" and 
"Format Command" in the Reference. Read as much or as little as you 
choose. The Reference can be an excellent aid to learning the VisiCalc 
program, and is the source for all details not covered in the lessons . 

Replicating a Format 
Jan now lines up with the numbers beneath it, but it runs into Feb. 

Each monthly heading should be aligned with the right edge of its 
column. You could type /FR at each heading (C5 through M5), but the 
Replicate command lets you replicate just the format. 

Type /R . The prompt line reads Replicate [, Source Range or 
RETURN . For the first time you need to replicate a format. Type (; the 
prompt line reads Replicate Limit AC N R ] . Each character after Limit 
represents an option of the Replicate command. The C, for instance, 
specifies that you want only the contents of a cell or cells to be 
replicated, not any formats or attributes that may be set in the cell. 

The A, or Attribute, option specifies that you want only the format or 
attribute in a cell to be replicated, not the contents (data). Type A. The 
edit line reads [A] . Press RETURN. The edit line read [A]B5. Now only the 
format in B5 (/FR) will be replicated. 

After you specify a limit ·or option, the Replicate command works as 
before. Press RETURN to enter the source range on the edit line; the edit 
line reads [A]B5 ... B5 . Type ->,NS to specify the target range. The edit 
line reads [AJB5 .. B5 C5 ... N5. Press RETURN to complete the command. 
The column labels line up with the numbers beneath them. 
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CREATING A BUDGET CALCULATOR 

One last change makes the budget even more useful. You have written 
each entry as a number. What if the rent goes up to 1500 in May? To 
make that change, you would have to enter 1500 in Fl6 through Ml6. As 
usual, the Replicate command offers an easier way to.do this. 

In the rent row, each entry contains the number 1300. The entries for 
February through December could just as easily consist of a reference to 
the rent for the preceding month. The appearance of the worksheet 
wouldn't change, but there would be an important difference : any 
change you entered would affect all remaining months because of the 
references to previous entries. 

Try it. Move the cursor to Cl6; it reads 1300. Type +Bl6 RETURN. 
Cl6 still reads 1300, but move the cursor left to Bl6 and type 1500 
RETURN. Now both Bl6 and Cl6 read 1500. Dl6 still reads 1300 
because the entry there is 1300 . If you replicated the relative formula at 
Cl6 across the rent row, however, each location would depend on the 
previous entry; any value you enter affects all entries to the end of the 
year. Move the cursor to Bl6 and type 1300 RETURN. 

It takes only a few keystrokes to replicate this simple formula down and 
across the entire bottom half of the budget. Type the following: 

>Cl6 RETURN 
/R RETURN t . t t t t RETURN R 
/Rt t t t RETURN ...... Ml6 RETURN RRRRR 

The upper half is almost as easy: 

>C7 RETURN 
+B7 RETURN 
/R RETURN t . t t t RETURN R 
/R t t t RETURN ..... . M7 RETURN RRRR 

Each entry in the budget - except for the first month - now refers to 
the previous month's entry. You can quickly forecast salary increases, 
reductions in utilities due to energy conservation, or other changes that 
continue until another change or the end of the year. 
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You have more than a budget; you have a budget calculator that 
quickly answers what-if questions . Increase the secretary's salary to 
$1100 in June (type > G7 RETURN 1100 RETURN); the accounts clerk's 
position is being centralized in the district office, so change the salary to 
0 in October ( > K9 RETURN 0 RETURN); increase rent to 1500 in August 
(>ll6 RETURN 1500 RETURN); and lower the utilities bill to 160 in July 
(>Hl7 RETURN 160 RETURN). With each change, the monthly and 
yearly totals are revised. 

If proposing budgets is part of your responsibility, your productivity 
has just increased dramatically. You may find this budget form useful for 
later reference; save it by typing /SS.02/BUDGET.VC RETURN. 

NOTE: When you enter a number at a location, the number replaces 
the relative formula. If you enter a number then change your mind, 
remember to restore the entry to a reference to the previous month's 
entry. For example, if you increased the receptionist's salary to $B75 in 
April by entering B75 at EB, then decided to make the change in July 
instead, you would type not only B75 at HB, but also +DB at EB. 

PRINTING THE WORKSHEET 

If you have used your printer before, the following instructions should 
let you print this budget with little difficulty. (If you haven't printed with 
your printer yet, you might want to wait until printing is described in 
more detail later.) The following instructions are for a Silentype printer. 
For a complete description of printers and how to print a worksheet, see 
"The Print Command" in the Reference and "Appendix B: Configura
tions for the VisiCalc(A V) Program." 

To print the budget, move the cursor to Al and type /PP (the P option 
of the Print command). These entries are described later. The prompt 
line reads Print Lower right or "Setup. The VisiCalc program is waiting 
for you to specify the lower-right corner of the area you want to print. 

You can print the entire worksheet by specifying N24 (the yearly grand 
total); you can print a smaller portion by specifying its lower-right 
corner. To print the first 6 months, including all line items and totals, 
make sure the printer is turned on and has paper, then type G24 
RETURN (the grand total row for June). 

The printer should print the first six months of the worksheet. As you 
will see later, if your printer is large enough to print on 15" paper, or if it 
can print smaller characters, you can print the entire worksheet at one 
time. If your printer can't print enough columns, it's still a fairly simple 
matter to print the worksheet in sections and tape them together. 
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SUMMARY 

This lesson completes your introduction to the basic features of the 
VisiCalc program. You've learned how to write labels and value's, how to 
change entries after you've written them, how formulas can relate dif
ferent entries on a worksheet, and the key to building a worksheet: the 
Replicate command. 

You're ready to strike out on your own. Although the VisiCalc pro
gram has many more capabilities, the commands and features you have 
learned are enough to build useful worksheets. There are many good 
applications similar to the branch office budget you just entered, such as 
a sales forecast or manufacturing schedule. Subsequent lessons will 
teach you more capabilities of the VisiCalc program, and techniques that 
let you build worksheets quickly and easily. 
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In the previous lesson, you used the VisiCalc program to build a 
budget. The VisiCalc program lends itself naturally to financial time-line 
applications, such as sales forecasts, amortization schedules, manufac
turing schedules, cash flows, and many others. It can also be used for 
other types of applications that take advantage of recalculation, relative 
referencing, and other features. 

This lesson uses an invoice to introduce many more features of the 
VisiCalc program. Figure 2-15 is a printed copy of the invoice you will 
enter. Refer back to it as you do the lesson to check your entries or to see 
how one part fits into the entire invoice. 
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Bill to : 

Ranch Supply Co. 
2025 S. Main 
Longmont, CO 80310 

VISICALC® Advanced Version 

Midwest Hardware Supply 
327 E. Mountain Avenue 
Berthoud, CO 80513 

Ship to : 

SAME 

LESSON THREE 

No: 123 

Date : 10/ 1 6/ 83 

Terms : Net 30 Ship via: Truck Resale #: 1234567 Cust. #: 200 

Item 
Numbe r Desc . 

20416 Gloves 
20446 Glue 
21329 Hammer 
21377 Nails 

Quantity Quantity 
Ordered Shipped 

20 
36 
15 
50 

10 
36 
10 
50 

Retai l 
Price 

5.60 
1. 89 
6 . 95 
1.90 

Disc . 
Price 

4.15 
1.32 
4.17 
1.43 

Subtotal 
Ta x 

Total 
Amt. Rev. 

Amt. Due 

Figure 2-15. Invoice 

Total Back 
Price Ordered 

41.50 
47. 52 
41. 70 
71.50 

202.22 
14 . 1 6 

216.38 

216 . 38 

1 0 
0 
5 
0 

010·004 

An invoice is a bill from a seller to a buyer for goods or services pro
vided. The top part of an invoice includes the name of the seller, name of 
the buyer, invoice number, date, terms, and other information about the 
parties and terms of the transaction. The bottom part lists the items or ser
vices ordered, how many were delivered, price per item, total price for 
the quantity of each item, shipping charges, tax, and other information 
about the commodities of the transaction. 

Many of the entries are repetitive, and some offer opportunity for 
human error. If the price of the items must be looked up, the wrong price 
can be written on the invoice, or an error can be made multiplying the 
price of an item by the number of items shipped. In either case, the 
invoice will bill the buyer for too much or too little. The VisiCalc pro
gram helps in both these areas. 
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ENTERING A MULTI-COLUMN LABEL 

The name and address of the selling company is usually centered at the 
top of the invoice. They are too wide to fit in one column, unless you 
make the columns quite wide; if you make them wide enough for the 
name and address, however, they will be much wider than needed for the 
numbers that appear below. There is a simple solution; type the title in 
segments-exactly one column wide-in adjacent columns. 

Clear the worksheet (type /CAY). Move the cursor to D3 and type the 
following: 

Midwest H ---> ardware S ---> upply RETURN 

Although you entered the name in adjacent columns, it appears to be a 
single entry. You'll probably use this technique frequently in your 
worksheets. Remember, however, that if you later change the global 
column width - or the width of any individual column that contains a 
portion of the title - you'll have to reenter the title . To see the effect of 
this, change the global column width to 7 by typing /GC7 RETURN and 
look at the name. It's no longer readable. You would have to reenter it if 
you changed the column width permanently to 7. 

Change the column width back to 9 (type /GC9 RETURN) and enter 
the rest of the invoice title by typing the following: 

>D4 RETURN 
"327 E. Mo ---> untain Av ---> enue l <-- <

Berthoud. ___, "CO 80513 RETURN 

The quotation mark before 327 is needed to identify the entry as a 
label. The quotation mark before CO (the state abbreviation) is needed 
because a space is not recognized as the first character in a label. 
Type"; the prompt line reads Label . Now, each time you press the space 
bar, a blank is put in the label. Cancel this entry with 
CONTROL-C. 
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Enter the billing and shipping addresses by typing the following: 

>AS RETURN 
Bill to: i 
/--RETURN 
/R RETURN ___, . _, ___, RETURN i 
Ranch Sup ---> ply Co. i <-

"2025 S. M ---> ain i +-

Longmont. ___, "CO 80310 RETURN 
>FS RETURN 
Ship to: i 
/--RETURN 
/R RETURN ___, . ___, ___, RETURN i 
SAME RETURN 

The shipping addresses, like the titles, are entered in adjacent 
columns. Compare what you have entered to Figure 2-16. If there are 
any mistakes, erase them with the Blank command (/B) and retype them. 

To complete the top part of the invoice, enter the date, invoice 
number, terms, and other details of the transaction by typing the 
following: 

>G3 RETURN 
No: ___, 123 i i +-

Date: ___, "10/16/83 RETURN 
>Al4 RETURN 
/--RETURN 
/R RETURN ___, . Hl4 RETURN i 
Terms: -• Net 30 ---> 

Ship via: ---> Truck ---> 

Resale #: ---> 1234567 ---> 

Cust. #: ___, 200 RETURN 
>Al6 RETURN 
I-= RETURN 
/R RETURN ___, . HIS RETURN 
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The top part of the invoice is now complete. The screen should look 
like Figure 2-16. 

010-013/P 

Figure 2-16. Shipping Addresses of Invoice 

FORMATTING LEFT AND RIGHT 

As with the budget in Lesson One, the format of the entries needs to be 
adjusted a bit to make the invoice more readable. The labels and cor
responding values for invoice number, date, resale number, and 
customer number are a bit too far apart. Type the following: 

>G3 RETURN 
/FR l t /FR --> /FR 
>FIS RETURN 
/FL --> --> /FL 

You have aligned the date at H5 with the right edge of the column to 
leave a space between Date and the first character of the date 
(remember, the date is entered as a label, so it is aligned with the left 
edge of the column unless you specify otherwise). 
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The lower part of the invoice includes the column headings, item 
descriptions, quantities, price, shipping charges, and tax. Using the 
automatic recalculation feature of the VisiCalc command, the invoice 
lets you enter the item numbers, description, quantity, and price. It then 
calculates the total price and back order for each item, and the invoice 
totals. 

Begin by entering the column headings for the body of the invoice. 
Type the following: 

>Al7 RETURN 
Item _, --> Quantity --> Quantity _, Retail _, 
Disc. _, Total _, Back RETURN 
>Al8 RETURN 
Number _, Desc. _, Ordered _, Shipped _, 
Price _, Price _, Price _, Ordered RETURN 
>Al9 RETURN 
/--RETURN 
/R RETURN_, . Hl9 RETURN 

Compare your work to Figure 2-15. 

To enter the first item, type the following: 

t 20416 _, Gloves _, 20 _, 20 _, 5.60 _, 3.64 RETURN 

These are the six pieces of data you must enter for each item. Now 
you'll enter formulas so the VisiCalc program can calculate Total Price 
(Discount price multiplied by Quantity Shipped) and Back Ordered 
(Quantity Ordered less Quantity Shipped). Type the following: 

_, + ,__ * ,__ ,__ ,__ RETURN 
_, + ,__ ,__ ,__ ,__ ,__ - ,__ ,__ ,__ ,__ RETURN 

Both formulas start with a plus sign to tell the VisiCalc program that 
you're entering a value. If you just typed the left arrow, the VisiCalc pro
gram wouldn't know that you want to enter a value and would obligingly 
move the cursor without starting a formula. 

Now you have one complete row of items. At this point, you're entering 
more data than the VisiCalc program is calculating, but as you develop 
the worksheet the VisiCalc program will do more of the work for you. 
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Before entering any more items, see if there are any improvements you 
can make in the format of the worksheet. Look at the prices . Although 
you entered 5.60 for the retail price, it is displayed as 5.6; the calculated 
total price is 72.80, but it is displayed as 72.8 . The general format for 
numbers (if you don't specify otherwise) is to display the number with the 
greatest precision possible in the available space. It displays 5.60 as 5.6 
because the zero adds nothing to the precision. 

You can force the VisiCalc program to display a number with exactly 
two decimal places by using the Dollars-and-Cents format. Move the 
cursor to E20 and type IF (the Format command). The prompt line reads 
Format D GIL RS * - =.You previously used the L (Left) and R (Right) 
options. The following list explains all the options. 

D Default - This means display the location with the format last 
specified by a Global command. If no Global Format command has been 
issued, it means display the location with the General format. 

G General - This is the format in which labels and values are 
displayed unless otherwise specified. Labels are aligned with the left 
edge of the column. Values are displayed aligned with the right edge of 
the column to the maximum precision possible in the space available. 

I Integer - Displays a value as an integer. If the number has a decimal 
fraction, the fractional portion is removed, the number is truncated. 
(Applies only to values.) 

L Left - Aligns the entry with the left edge of the column. 

R Right - Aligns the entry with the right edge of the column. 

$ Dollars-and-Cents - Displays a value with exactly two decimal 
places . Integers are displayed with a decimal point and two zeros. Values 
with more than two decimal places are rounded. 

* Graph - Displays a value as a string of asterisks equal to the value (1 
is displayed as*, 2 as**, etc.). Values with decimal fractions are 
rounded to the nearest integer. If the column isn't wide enough to display 
the full value, the column is filled with asterisks (if the column width is 9, 
for example, all values greater than 9 are displayed as 9 asterisks). 
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- Repeating - Repeats a character or series of characters across a 
cell. Character(s) fill the cell regardless of column width. 

= User-defined - Lets you assign a format name to a series of 
attributes. After assigning a one-character format name, typing IF and 
the format name will assign the series of attributes to a cell. 

The S represents the Dollars-and-Cents format; type $. Now E20 (the 
retail price) reads 5 60 . You could format the other two prices (Disc. 
Price at F20 and Total Price at G20) by setting the global format to 
Dollars-and-Cents; type /GF$. 

Now the other prices are correct, but look at column H (Back Ordered) 
or column A (Part Number). They should be displayed as integers, not 
with two decimal places. You're going to have to set some local formats. 

Return the global format to General by typing /GFG. Change the 
other two price formats to Dollars-and-Cents by moving the cursor to F20 
and typing /F$ --> IF$. 

The numbers don't line up well with the headings (Item Number, 
Quanti ty Ordered, etc.), so use the Format command again to improve 
the appearance. Move the cursor to A20 and type the following: 

/FL __. __. /FL __. /FL 

The prices still aren't lined up, but you can't align them left. The 
VisiCalc program displays Dollars-and-Cents values aligned with the 
right edge of the column. If you try to align them with the left edge of the 
column, the Dollars-and-Cents format is canceled, and the format 
reverts to General. 

Try it. Move the cursor to E20 and type /FL. E20 reads 5.6, aligned 
with the left edge of the column . That's not the way numbers should look 
on an invoice, so return to the Dollars-and-Cents format by typing /F$. 

To correct the format of the price columns, move the headings to the 
right instead of the numbers to the left. Type the following: 

>El7 RETURN 
/FR __. /FR __. /FR __. /FR 
>EIS RETURN 
/FR __. /FR __. /FR __. /FR 

You moved the last heading (Bock Ord ered) to the right to keep it 
separated from the preceding heading (T otol, Price). 
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Now you have a complete, properly formatted entry line on the 
invoice. The screen should look like Figure 2-17. 

I ( l' ( ere 

ttidwest Hardware SUP?!Y 
!27 E. ~o•Jntain ~venue 
Bertho!ld, CO 88513 

Ship to' 

SR"E 

No= 123 

_,_ _______________________ _ 
'er!!S' !let 30 Ship via,Truck Resale t' 1234567 Cust. t' 2i0 

-==============~-=====--===--===== 
Quantity Quantity Retail Disc. Total Back 

------~~~~~-~~~!~---~~~=:.--~~~:!--~~=!!.~ 
20 5.60 3.64 72.80 

Figure 2-17. Entry Line of Invoice 

010·014/P 

Whenever you change Discount Price, Total Price changes. Whenever 
you change Quantity Shipped, both Total Price and Back Ordered 
change. Try it. Change Quantity Shipped to 15; Total Price changes to 
54.60 and Back Ordered changes to 5. 

SPLITTING THE SCREEN 

When you create a large worksheet, you sometimes find that you're 
entering values on one side of the worksheet but want to see labels or 
values on the other side. The VisiCalc program gives you a way to avoid 
scrolling the worksheet back and forth: you can split the screen, then 
control each window as if it were a separate worksheet. 

You can split the screen either vertically or horizontally. When the 
screen is split vertically, the division is just to the left of the cursor. Move 
the cursor to F20 and type /W. The prompt line reads Window H V 1 SU. 
The options are Horizontal, Vertical, 1 window (not split), Synchronized 
scrolling, and Unsynchronized scrolling (the last two options are 
described later). Type V. 
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The screen is divided by a white bar between columns E and F. The 
row numbers are repeated here, so that you can keep track of the cursor 
in either window as you scroll. The cursor is at E20 in the left window. 
The screen should look like Figure 2-18. 

ttidwest Hardware_~ ~pply 
327 E. ftountain i!v jenue 
Berthoud, CO 805q 

MO' 123 

Date 1M£iS3 

~ill to: 

e-----·----·-----------1 
ler~S' Net 30 Ship 'Jia' Truck Resale I' 
-===============~ 
~~~ Quantity Quantity Retail 
,,ullber Oesc_ Ordered Shipped Pricei ":---·-----·---------·------------

1234567 Cust _ t 2M 
!===--====--=====--=== 

Oise. Total Back 
Price Price· Ordered 

• 20416 Gloves 20 15 3.64 54.60 

Figure 2-18. Screen Split Vertically 

010-015/P 

Scroll to the left until the cursor reaches the left edge of the window; 
the right window doesn't move. 

The semicolon (;) moves the cursor to the other window. Type;. The 
cursor moves to F20 in the right window. Again, scroll left until the cur
sor reaches the left edge of the window. Only the right window moves. 

Type;. The cursor moves back to A20 in the left window. Type; again. 
The cursor moves to A20 in the right window. When the cursor moves to 
the opposite window, it returns to the last position it occupied. 

One way the split window can be useful is to see two distant parts of the 
worksheet at one time. Scroll the right window until columns G and H 
(Total Price and Bock Ordered) are visible. Move the cursor back to the 
left window, then to F20. Type 4.15 RETURN to change Discount Price, 
and watch Total Price change in the right window. Move the cursor to 
D20, and type 10 RETURN to change Quantity Shipped. Total Price 
changes to 41.50 and, if you haven't changed Quantity Ordered, Back 
Ordered changes to 1 0 . 

Change back to one window by typing /WI. 
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REPLICATING A ROW 

Enter three more items on the invoice by typing the following: 

>A21 RETURN 
20446 ___. Glue ---> 36 ---> 36 ---> 1.89 ___. 1.32 RETURN 
>A22 RETURN 
21329 ---> Hammer ___. 15 ___. 10 ---> 6.95 ---> 4.17 RETURN 
>A23 RETURN 
21377 ---> Nails ___. 50 ___. 50 ___. 1.90 __, 1.43 RETURN 

The VisiCalc program can't calculate Total Price or Back Ordered 
because there are no formulas on the worksheet in their rows. The 
calculations are the same as for the first item, so you can replicate the 
formulas you entered in the first row to take care of these additional rows. 
Type the following: 

> G20 RETURN 
/R ---> RETURN t . t t t RETURN RRRR 

The VisiCalc program asked you to specify No change or Relative four 
times: once each for the two location references in the formula for Total 
Price, and once each for the two location references in the formula for 
Back Order. 

You now have a fairly complete invoice. The screen should look like 
Figure 2-19. 

ill to: Shi? to 

.... -::-...::=========--====--=--= 
Quantity Quantity Retail Oise. Total .Back 
Ordered Shipped Price Price Price Craerea 

20 10 S.60 41~ rn 
36 36 189 u~ .: ·0 e 
IS 10 ' Q~ 4. li • U s b ... 
se se 1.9 143 7150 0 

010-016/P 

Figure 2-19. Invoice With Several-Items 
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The Quantity Ordered, Quantity Shipped, and Retail Price entries 
aren't formatted properly for these new items. Replicate the format from 
the first row by typing the following: 

>A20 RETURN 
/R(A RETURN 
• __. __. __. --> __.RETURN 
UH RETURN 

The invoice needs a totals block at the bottom. It includes subtotal, 
sales tax, total, amount received, and amount due. Type the following: 

>F29 RETURN 
Subtotal t Tax t t 
Total t Amt. Rev. t t Amt. Due RETURN 
>G29 RETURN 
/F$@SUM(G20. t ) t 
/F$.07 * t RETURN t t 
/F$@SUM( t t t . t ) t t t 
IF$+ t t t-t t RETUR.N 
>A28 RETURN 
/--RETURN 
/R RETURN __. .H28 RETURN 
>F31 RETURN 
I - - __. I - - RETURN 
>F34 RETURN 
I - = __. I - = RETURN 

The screen should look like Figure 2-20. 

Quantity Quantity Retail Disc. Totai Sack 
urdered Shipped Price Price Price urdered 

'!oves 20 10 S.60 4 '" .. ,v 41.50 1~ 
Gli.ie 36 35 1.89 132 47.52 i 
Ha!lller 15 10 us 417 41.70 < 
Nails se se 190 1.43 ?Ue ~ 

Subtotal 20222 
Tax 1416 

Total 2!6.38 
Ant. Rev. 

A;t~o~~~ 

Figure 2-20. Totals Block of Invoice 
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Save this version of the invoice by typing /SSINVOICE.VC RETURN. 

SUMMARY 

The invoice you entered in this lesson shows how the VisiCalc program 
can be used for applications that don't depend on a series of periodic 
entries (a time line). Techniques like splitting the screen and specifying 
formats for entries make your worksheets more useful. 

You can apply these techniques to similar applications, such as an 
inventory report or tax calculator. As you add more VisiCalc capabilities 
to your repertoire, the range of possible applications expands. 
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LESSON FOUR 

Displaying File Names 2-54 
Inserting Columns and Rows 2-54 
Deleting Columns and Rows 2-55 
Selecting the Largest of Several Entries 2-55 
Selecting a Value That Meets 

a Condition 2-56 
Describing a Comparison Condition 2-57 

Inserting Multiple Columns 2-59 
Looking Up Values in a Table 2-59 
Copying Columns With the Replicate 

Command 2-61 
Making a Worksheet More Flexible 2-64 
Changing an Entry on the Worksheet 2-65 
Editing a File Name 2-66 
Summary 2-66 

The invoice you entered in the previous lesson showed you how the 
VisiCalc program does routine calculations. In this lesson you expand 
the invoice so that the VisiCalc program looks up the prices and discount 
rates . Figure 2-21 is a printed copy of the invoice with the additions you 
will make. You can refer to it as you go through the lesson to check your 
entries or to see how one part fits into the entire invoice . 

Item Retail Quantity Percent 
Number Price ------------------

20 416 5.90 
20446 3 . 35 
21329 7 . 75 
21377 .85 

Tal! and Shipping 

Sales tax 
Ship\ 
Kin. Ship 

.07 

.05 
lS 

0 0 
1 20 

10 25 
25 30 
so 35 

100 40 
500 45 

1000 50 

Bill to: 

Ranch Supply co. 
2025 S . Main 
Longmont, CO 803 1 0 

Midwest Hardware Supply 
327 E. Mountain Avenue 
Berthoud, CO 80513 Date: 10/16/83 

Ship to: 

Net 30 Ship via:Truck Resale t: 1234567 Cust , t: 200 
,.., • ., ,.=••s="'"""' " • •••"" " " ""' "g"""'""'""' "= "'"" " """'"'"" "'"'= "'" "= ""' "= ••"""''""' " ""'"'"" "' "" 
Item Quantity Quantity Retail Oise. Total Back 
Nl!mber Desc. Orde r ed Shipped Price Price Price Ordered 
------------------------------------------------------------------------

20416 Gloves 100 
204 46 Glue 36 
21329 Hammer 100 
21377 Nails 50 

10 
36 
100 

" 

5.90 3.54 35 . 40 
3.35 2.35 84.4 2 
7 .75 4.6 5 465.00 

. 85 .55 27 . 63 

Subtotal 612.45 
Sh i pping 30.62 
TaJC .00 

Total 643.07 

..................... .... .. : ...... 

90 
0 
0 
0 

6 43 .07 010·005 

Figure 2-21. Invoice With Lookup Tables 
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If you're starting a new session, load the worksheet named 
INVOICE. VC you saved in the previous lesson. If you're continuing from 
the previous lesson and you didn't save the invoice, please go back and 
do so (see "Saving the Invoice" at the end of the lesson). 

DISPLAYING FILE NAMES 

To begin this lesson, clear the worksheet (/CAY) and type the Load 
option of the Save command: / SL. Instead of typing the file name, 
however, type --->. A file name appears on the edit line . Type __, again. If 
you have stored more than one file on the diskette, another file name 
appears on the edit line. 

Display the file names until the name you gave the invoice is on the 
edit line; then press RETURN. This is exactly the same as typing the file 
name and RETURN. The prompt line reads Storage Loading followed 
by the blinking asterisk (*) that tells you a worksheet is being loaded. 

The invoice you saved is ready to be used as it is. You enter the 
customer and transaction data, then the name, quantity, and price infor
mation for each item. The VisiCalc program calculates the total price for 
each item, sales tax, and invoice total, resulting in an invoice ready to be 
printed. 

But the VisiCalc program can do more for you. In this lesson, you will 
learn how to let the program select the largest of several values, select a 
value depending on a condition, look up item numbers and prices, 
calculate discounts , etc . 

INSERTING COLUMNS AND ROWS 

Sometimes you'll want to add something in the middle of a worksheet. 
It's not necessary to reenter the worksheet; you can insert rows or 
columns, then write the new entries in these blank rows or columns. (You 
can also, of course, insert a row or column simply to add blank space to 
the worksheet) . 

Suppose you decide to add shipping charges to the totals block of the 
invoice, just below Subtota l. Everything below Subtotal must move 
down one row. But the formula for Total (at G32) refers to Tax (at G30); 
references to G30 must be changed if the location of Tax changes. The 
VisiCalc program adjusts all references to locations when you insert rows 
or columns . 
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Try it. Insert a new row just below Subtotal . But first, move the cursor 
to G32 and look at the entry line. It reads G32 /FS (VJ 
@SUM(G29 . . G31 ), defining the total as the sum of Subtotal and Tax. 
Now move the cursor to G30 and type /I (the Insert command). The 
prompt line reads Insert RC or Range . You want to insert a row, so type 
R. A blank row appears at row 30 and all rows below it move down to 
make room. Move the cursor to F30 and type Shipping RETURN. 

Check the formula for Total (now at G33) again; the entry line reads 
G33 /FS (VJ @S UM(G29 G32]. The range of the Sum function has 
expanded to accommodate the new row for Shipping. Similarly, the 
formula for Amt. Due at G36 has changed from + G32 - G33 to 
+G33-G34 . 

DELETING COLUMNS AND ROWS 

You can also delete columns and rows. Again, the VisiCalc program 
corrects all references to cells that move 'as a result of the deletion. Be 
sure the cursor is still in row 30 (the row you just inserted) and type ID. 
The prompt line reads Delete RC or Range . Type R. 

Now the prompt line reads Delete Type Y To Confirm; the program 
requires you to confirm the deletion, minimizing the chance that you'll 
inadvertantly delete an entry. Type Y to confirm the deletion, and the 
row is gone. References to rows below the deletion (which moved up to 
fill the gap left when row 30 was deleted) have been adjusted. 

WARNING: If you delete a row that contains cells referenced 
elsewhere on the worksheet, all such references are changed to Error 
because the referenced cells no longer exist. 

With the cursor at F30, type /IRShipping RETURN to insert the row for 
shipping charges again. 

SELECTING THE LARGEST OF SEVERAL ENTRIES 

Now that you have room for shipping charges, what should the entry 
be? It's fairly common for shipping charges to be calculated as a per
centage of the charge for all items, but with some minimum charge to 
cover small orders. Stated another way, it is either a percentage of the 
total or some specific amount, whichever is greater: the maximum of 
those two values. The VisiCalc Maximum function makes that choice . 
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The Maximum function (entered @MAX) takes any number of 
arguments (a lL:;t), separated by commas. The value of the function is the 
value of the largest argument. Figure 2-22 shows several Maximum func
tions and their values. 

4 
5 

A 

10 

B c D 

60 .25 100 

6 I The value of @MAX IAJ, BJ) is 10 
The value of @MAX IAJ ... EJ) is 100 
The value of@MAX IAJ...CJ, DJ*EJI is 60 
The value of@MAX IDJ*EJ, 20) is 25 

G H 

Figure 2-22. Examples of Maximum Function 

010·006 

To set shipping charges to 5 percent of the invoice subtotal or $15, 
whichever is greater, move the cursor to G30 and type the following: 

/F$@MAX(.05* i ,15) RETURN 

Shipping is 15, because 5 percent of Subtotal is less than 15. Increase 
Subtotal by ordering 100 hammers: move the cursor to C22 and type 100 
--> 100 RETURN. Now move the cursor back to G30; Shipping is 28 .88, 
because 5 percent of Subtotal (577.52) is more than 15. 

SELECTING A VALUE THAT MEETS A CONDITION 

Sometimes you want the value of one location to depend on a condition 
involving the value of other locations. Consider sales tax, for example. 
The invoice should not add sales tax if the items are being purchased for 
resale . One of the items in the top half of the invoice is Resale # , a 
license issued by state government authorizing an individual or firm to 
sell products and collect sales tax. If a value is entered for Resale 
Number (at Fl5), the buyer should not pay sales tax. 
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The If function makes such a choice. It requires 3 arguments: the first 
argument describes a condition that is either true or false, the second is 
the value of the function if the condition is true, and the third is the value 
of the function if the condition is false. 

Describing a Comparison Condition 
A condition statement usually consists of two values separated by a 

comparison operator; it is either true or false. The table below shows 
some condition statements. 

Comparison 
Operator Meaning Example 

Equal to Bl=Cl 

> Greater than FlO>O 

< Less than A3+A4<C3 

>= Greater than or equal to 09> =E9 

<= Less than or equal to B3-7< = l 

<> Not equal to C5< >(Cl+ C2) 

NOTE: If the value on the right side of the comparison operator is 
more than a single element, it must be enclosed in parentheses, as is 
Cl+ C2 in the last condition statement. 

The value of a condition statement is one of the special VisiCalc values 
@True or @False (displayed as True or False). For example, 5=3 is 
obviously False; 125 > 7 is obviously True. But the value of Bl> B2 
depends on the values of Bl and B2 at the time the condition statement is 
evaluated; it can change as you change values on the worksheet. 

Like many VisiCalc features, it's easier to understand the If function 
when you see it. Figure 2-23 shows a portion of a worksheet with several 
If functions. 
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A B c D E F G H 

25 25 50 
4 
5 10 
6 20 
7 
8 The value of @IF IA5 > A6, DJ, EJ) is 50 

The value of@IF IA5+A6 > @SUM ICJ ... EJ ), .5* A6, 01 is 0 
The value of@IF 103-15 > =A5, A5 *D3, A5 *E3) is 250 
The value of@IF IDJ=EJ, 0, @IF IDJ> EJ , 03-EJ, EJ-03)) is 25 010-007 

Figure 2-23. If Function Examples 

This description of the If function all began with a discussion of when 
and how to charge sales tax. Following the general form of the VisiCalc If 
statement, the choice is described by the following words: 

If the customer has a resale number, there is no sales tax (sales tax is 
0), otherwise sales tax is Subtotal (G29) multiplied by the tax rate . 

Move the cursor to G31 (the formula for Tax), and type the If function 
that corresponds to the verbal description of the choice: 

@If(Fl5 > 0. 
0. 
t t * .07) RETURN 

Compare this with the verbal description; both say the same thing, 
line-for-line. 

Now the tax entry depends on the resale number; if there is a resale 
number (Fl5 is greater than 0), tax is not added; otherwise tax is added. 
Right now, Tax is 00 because Fl5 is 123456 7 . Move the cursor to Fl5 
and blank the entry . Tax (G31) changes to 40 .43 , and Total and Amt. 
Due change to 646.82. Change Fl5 back to 1234567; Tax, Total, and 
Amt. Due return to their former values. 

Other VisiCalc functions let you select alternative values for an entry. 
The Choose function, for example, lets you list several values in the 
arguments; the first argument, called the index, specifies which of the 
values listed in the subsequent a rguments is to be assigned to the func
tion. For a full description of these functions, see "Functions" in the 
Reference. 

2-58 



APPLE Ill VISICALC® Advanced Version 
TUTORIAL LESSON FOUR 

INSERTING MULTIPLE COLUMNS 

To make room for the new material to be added in this lesson, you need 
four new columns left of the invoice. Move the cursor to Al, and type /I 
(the Insert command). The prompt line reads Insert RC or Range. You 
can insert more than one row or column (a Range) by typing the number 
of rows or columns to be inserted, then either R for row or C for column. 

Type 4C. Four columns are inserted, moving the invoice over so it now 
begins in column E. (Inserting multiple rows works the same way .) 

The Delete command also lets you type a number before the R or C to 
delete more than one column or row. 

LOOKING UP VALUES IN A TABLE 

Although you have improved the invoice by letting it do routine 
chores, you can make it do even more . You still must look up item names, 
numbers, prices, and discount prices. You can make the invoice easier 
to use and less susceptible to error by adding a table that relates prices to 
the item number. The Lookup function does this . 

The Lookup function requires two arguments: a search value, which is 
the value the function looks for, and the coordinates of the search list, a 
series of values in successive locations. A second series of values parallel 
to the search list contains the value assumed by the Lookup function 
when it finds the search value in the search list. The search list and cor
responding values must be in adjacent columns or adjacent rows. The 
corresponding values must be below or to the right of the search list. 

This is much less complicated than it sounds. Figure 2-24 shows both 
horizontal and vertical tables that can be used to look up discount rates . 
The search lists represent quantity purchased, ranging from l to 1000; 
the corresponding discount rates range from 25 to 55. The horizontal 
search list is A3 through E3; the corresponding values are A4 through 
E4. The vertical search list is F7 through Fll; the corresponding values 
are G7 through Gll. The Lookup function is at Bl2, and the quantity 
purchased is at Bl l. 
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A B c D E F G H 

Horizontal Lookup Table 

50 250 500 1000 
4 1 25 35 40 45 55 
5 
6 
7 

""'~' l ,; 25 
8 35 
9 Lookup 250 40 

10 Table 500 45 
11 Oty: 100 1000 55 
12 Disc: +35 

The Value of @LOOKUP (811. A3 ... E3) is 35 010-008 

Figure 2-24. Horizontal and Vertical Lookup Tables 

The Lookup function compares the search value (the first argument) to 
each successive value in the search list (the second argument). It finds 
the largest value in the search list that is equal to or less than the search 
argument, and selects the corresponding value from the adjacent series. 

For example, the Lookup function at Bl2 in Figure 2-24 specifies Bll 
as the search value and A3 through E3 as the search list. The list of 
percentages, therefore, is assumed to be in A4 through E4. The value of 
Bll is 100, so the largest value in the search list that is equal to or less 
than the search argument is 50, at B3; the corresponding percentage is 
35 (at B4), so the value of the Lookup function is 35 (shown at Bl2) . If Bll 
is changed to 400, the value of the Lookup function changes to 40; if Bll 
is changed to 500, the value of the Lookup function changes to 45. 

The values of the Lookup function ill Figure 2-24 would be the same if 
the vertical search list (F7 .. . Fll) were specified rather than the horizon-
tal search list (A3 ... E3). . 

If the search value is less than the first value in the search list, the 
Lookup function evaluates to NA. This is a special value that means Not 
Available; the first value in the search list is greater than the search 
argument, so there is no corresponding value to assume. If the search 
value is greater than the highest number in the search list, the Lookup 
function evaluates to the last number in the list of corresponding values. 

WARNING: For the Lookup function to operate properly, the values 
in the search list must be entered in ascending order. 
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COPYING COLUMNS WITH THE REPLICATE COMMAND 

To use a lookup table for prices, you must enter the prices in a row or 
column adjacent to a list of the item numbers. Rather than reenter this 
data, you can copy it to the upper-left part of the worksheet with the 
Replicate command. Type the following : 

>E20 RETURN 
/R t t t RETURN A4 RETURN 

The item numbers appear both on the invoice and in the upper-left 
part of the worksheet. Add the retail prices and headings for the lookup 
table by typing the following: 

>B4 RETURN 
5.9 t 3.35 t 7.75 t .85 RETURN 
>Al RETURN 
Item --> Retail t Price +-- Number t 
/-- --> /-- t 
IF$ 
/R(A RETURN RETURN UH RETURN 

The screen should like Figure 2-25. 

~ 
7.75 
.85 

Bill to' 

Ranch SUflply Co. 
2825 S. ftain 
Lon~ont, CO 88318 

ttid>-est H 
327 E. ~o 
Bert~.-Oild, 

TerRS' Net 38 Ship via,Truck 
:::::::=::---==--=----= 
!ta Quantity Quantity 
Nul!ber Desc. Ordered Snipped 

20416 bloves 20 18 

Figure 2-25. Lookup Table for Retail Price 
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With the lookup table in place, you need a formula in the Retail Price 
column to look up the prices. The search value is the item number, and 
the search list is B4 through B7. Move the cursor to the retail price for the 
first item (120), and type the following: 

@Lookup{ <- .... <- <- .A4.A7) RETURN 

The retail price for gloves appears on the worksheet; the Lookup func
tion has searched the list of item numbers in the upper-left part of the 
worksheet looking for the largest value equal to or less than 20416, the 
item number for gloves . The first value in the search list - 20416 - is 
equal to 20416, so the Lookup function evaluates to 5 . 90, the 
corresponding value from the adjacent list of prices. 

Replicate the formula down the column of retail prices: 

/R RETURN t . t t t RETURN 

As usual, the VisiCalc program asks you how to replicate the 
references. You want the Lookup function to search for each item's part 
number, so that reference is Relative; the search table is the same for 
each part, however, so the beginning and ending references for the 
search table are replicated with No change. Type RNN to complete the 
command; the price of each item appears in the retail price column. 

But you still have to look up the discount price. The worksheet can take 
care of this, too. 

Discounts usually increase as the quantity purchased increases. You 
can add a lookup table for percent discount, similar to the examples in 
Figure 2-25. It consists of a list of quantities and a corresponding list of 
discount rates. Type the following: 

>Cl RETURN 
Quantity __, Percent <- t 
/-- __, /-- <- t 
0 t I t 10 t 25 t 50 t 100 t 500 t 1000 RETURN 
>D3 RETURN 
/FLO t /FL20 t /FL+ i + 5 RETURN 
/R RETURN t . t t t t t RETURN 
R 

This is the lookup table for percent discount. The screen should look 
like Figure 2-26. 
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Bill k 

Ranch Supp i y Co. 
2025 S Main 
Lon9110nt, CG 803!0 

nid~est Har~are S 
32? E. ~:JUi1tain ~~; 
Berth;;ud_, CO 88513 

ier"r Het 30 Ship via,Tn;ck Resale t 
:::::::::::::::::::::::::============--= 
Ito Quantity Quantity Retail 
HuKber Om. Ordered Shipped Price 

20416 Gloves 20 10 5.90 

010-019/P 

Figure 2-26. Lookup Table for Discount Percent 

This corresponds to the discount schedule shown below. The table on 
the worksheet has entries for 0 (at C3 and D3) so that a Quantity Ordered 
of zero results in a discount of 0 rather than a value of @NA (Not 
Available). 

Quantity Percent Discount 

1-9 20 

10-24 25 

25-49 30 

50-99 35 

100-499 40 

500-999 45 

1000+ 50 
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The percent discount is calculated with a Lookup function that 
specifies Quantity Ordered as the search value and C3 through ClO as 
the search list. Discount Price can be calculated by a formula that 
reduces the retail price by the percent discount. Type the following : 

>J20 RETURN 
+ <----(<---*(@Lookup( <--- <--- <--- .C3.C10)/100)) 
RETURN 

The formula says that Discount Price is Retail Price (120) minus Retail 
Price multiplied by the percent discount (the value of the Lookup func
tion divided by 100). Discount Price for 20 pair of gloves is 4 .43 . Move 
the cursor to G20, and change Quantity Ordered to 100; Discount Price 
changes to 3 54, because the discount for 100 pair of gloves is 40 
percent. 

Move the cursor back to 120, and replicate the formula for Discount 
Price down the column: 

/R RETURN 
L i ii 
RETURN 

The formula has five references to other locations that you must specify 
as Relative or No change to the Replicate command. Think about the 
references for a moment. The first two both refer to the retail price of the 
item and the third refers to the quantity ordered; these should all be 
relative. The last two are the coordinates of the search list for the Lookup 
function; the same table is used for each item, so these should not be 
changed. Type RRRNN. 

The invoice is now an automatic entry form . You enter Quantity 
Ordered and Quantity Shipped; the worksheet calculates Discount 
Price, Total Price, and Back Ordered. 

MAKING A WORKSHEET MORE FLEXIBLE 

The formula for Shipping at K30 specifies exact numbers for percent
age of Subtotal ( 05) and minimum amount ( ~ 5). Similarly, the formula 
for Tax (at K31) specifies the exact percentage ( 07). To change any 
of these values (to increase the minimum shipping charge to $20, for 
example), you must reenter the formulas . If you write these values as 
separate entries, however, and refer to their locations in the formulas, 
you can change the values without reentering the formulas. 
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Type the following: 

> Al 2 RETURN 
/-- ---> /-- <- t 
Tax and S ---> hipping +- t 
/-- ---> /-- <- t 
Sales tax t Ship % t Min. Ship i i ---> 

.07 t .05 t 15 RETURN 

LESSON FOUR 

These are the same values specified in the formulas for Shipping and 
Tax : the tax rate is 7 percent, shipping charge is 5 percent of the sub
total, and the minimum shipping charge is 15. Now you can change the 
formulas to refer to these locations. 

CHANGING AN ENTRY ON THE WORKSHEET 

You could reenter the formulas for shipping charges and sales tax, but 
the VisiCalc program lets you change, or edit, an existing entry without 
retyping it. Long labels or values are much easier to edit than to reenter . 

The Edit command puts the entry highlighted by the cursor on the edit 
line, just as if you had typed it; the edit cue (the small white box) is at the 
beginning of the line. You can move the edit cue with the arrow keys. 
Whatever you type is inserted to the left of the edit cue; whenever you 
type ESCAPE, the character to the left of the edit cue is erased. 

Try it. Move the cursor to K30 (the formula for Shipping) . It reads 
@MAX[ 05 * K29, 15). Type /E (the Edit command) . The formula appears 
on the edit line; the edit cue is at the beginning of the line. 

You want to replace 05 with a reference to the location that contains 
shipping percentage (Bl6). All edit actions take place just to the left of 
the edit cue, so move it until it highlights the asterisk. Press ESCAPE, 
and the 5 disappears. Press ESCAPE ESCAPE, and the left parenthesis is 
just to the left of the edit cue; you have erased .05 . Type BIS . 

Now the edit line reads @MAX[B16 * K29, 15). You want to change the 
15 at the end of the formula to Bl7 (the location that contains minimum 
shipping charge). Move the edit cue to the closing parenthesis and press 
ESCAPE ESCAPE Bl7 RETURN . 

The formula for Tax at K31 reads @IF[J15 > O,O,K29* 07) . To change it 
to refer to the tax rate at Bl5, type t / E, move the edit cue to highlight the 
asterisk, and press ESCAPE ESCAPE ESCAPE BIS RETURN. 
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This completes the additions to the invoice for this lesson. It has 
become quite a bit more useful. You need enter only Quantity Ordered 
and Quantity Shipped for each item, plus any amount received with the 
order; the worksheet looks up Retail Price and percent discount, 
calculates Total Price and Back Ordered for each item, then Subtotal, 
Shipping, Tax, Total, and Amt. Due for the invoice. 

EDITING A FILE NAME 

You will use this invoice in later lessons, so save it. Type / SS --> to 
display the first file name on the diskette. Continue to type --> until 
Invoice.Ve is on the edit line. 

You can edit this file name just as if you had typed it. Because this is a 
later version of the invoice you saved at the end of Lesson 3, you'll want 
to identify it as the second version of the invoice . The edit line now reads 
Invoice.Ve . Type ESCAPE ESCAPE ESCAPE2.VC to identify this file as 
a VisiCalc worksheet; then press RETURN to save the worksheet. 

SUMMARY 

The more advanced capabilities you learned in this lesson let you build 
more what-if capabilities into your worksheets. Features such as the Max
imum, If, and Lookup functions let you delegate routine, repetitive tasks 
to the computer. 

Now you can build a model of your business, and exercise the model to 
test alternative strategies. The power of the VisiCalc program is 
available to you to make the future less uncertain. 
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Hiding an Entry 2-68 
Setting Tab Positions 2-69 
Controlling the Type of Data That Can 

Be Entered 2-71 
Protecting Cells Against Change 2-72 
Displaying the Formulas of the 

Worksheet 2- 72 
Summary 2-74 

Unlike a budget worksheet that might be used once or twice during a 
planning period, the invoice you created in Lessons 3 and 4 might be 
used several times a day. It has fixed entries that change infrequently 
(labels, prices, and part numbers) and variable entries that change each 
time the invoice is used (quantity ordered and quantity shipped). 

The VisiCalc program gives you control over how an entry is 
displayed, what sort of data it can contain (label or value), whether it can 
be changed, even whether it is displayed. These characteristics are con
trolled by the Attribute command; this lesson shows you how to use the 
Attribute command to turn the invoice into a data-entry application to be 
used by someone else. 

Start by clearing the worksheet and loading the file you saved at the 
end of the previous lesson (it was suggested you save it as lnvoice2.VC). 
If you are starting this lesson without having completed Lesson Four, 
load the file named lnvoice2.VC from your VisiCalc program diskette. 
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HIDING AN ENTRY 

Sometimes you need a worksheet entry to do a calculation but the per
son using the worksheet doesn't need to see the result of the calculation. 
The tables in the upper-left part of the invoice worksheet, for example, 
are used by the VisiCalc program to look up the retail price and dis
count, but aren't part of the invoice itself. If the invoice, worksheet is used 
by someone else, it might be less confusing if the tables weren't 
displayed. 

The H (Hide) option of the Attribute command makes an entry invis
ible. Move the cursor to Al and type I A. The prompt line reads Attrib ute 
E HM TL VD. The letters EH MT L VD are options; they are described in 
in the following list. 

E Expression - displays all values as expressions (the numbers or 
formulas entered, not the calculated result). 

H Hide - makes the entry of this cell invisible. 

M Mode - specifies what type of data (label, value, or number only) 
can be entered in this cell. 

T Tab - defines this location as a tab stop. 

L Label - specifies how labels are to be displayed in this cell. 

V Value - specifies how values are to be displayed in this cell . 

D Default - reverts attribute settings to global defaults. 

Several of these options have further options of their own; attributes 
can be set locally (for one location only) or globally (for the entire 
worksheet). Some options are described in this lesson, others are 
described in later lessons. For a complete description, see "The 
Attribute Command" in the Reference. 

Type H. The prompt line reads Hide Y N D I and the edit line reads 
HD I followed by the edit cue. 

The Y means Yes, N means No, and D means Default. You want Yes, so 
type Y. The edit line changes to HY I. That's how you specify Attribute 
command options. The colon and exclamation point ( I) mark the end of 
the currently specified attributes; when you type a choice, the options to 
the left of the colon change. The attributes aren't actua lly assigned until 
you type RETURN; if you cancel the Attribute command with 
CONTROL-C, no change is made. 
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The I on the edit line puts attributes into effect in the cell as you specify 
them. This lets you see the effect of different combinations of attribute 
settings without entering your selections in memory. If you press 
RETURN after setting some attributes, your settings are entered into 
memory. 

If you type ! while the I is displayed on the edit line, attribute settings 
will not go into effect until you press RETURN, and the ! will disappear 
from the edit line. This is useful when setting global attributes, since it 
may take several seconds to re-format the worksheet each time you make 
an attribute setting. 

Press RETURN. The entry line reads A1 /A HY , showing the attributes 
assigned to the cell . The prompt line reads Attribute E H M T L V D, 
allowing you to select another attribute. Press RETURN again, and the 
prompt line clears. Now the entry line reads A1 /A [L) Item, telling you 
that attributes are assigned to the cell highlighted by the cursor and 
showing its contents (Item). 

Replicate the Hide attribute across the top row of the lookup tables by 
typing /R(A RETURN RETURN ---.. ---. ---. ---. RETURN. Now replicate this 
row down the lookup tables by typing /R(A RETURN ---> ---> ---> : t . Al2 
RETURN. The lookup tables are no longer visible. 

You change an entry that is hidden the same way you change any other 
entry; move the cursor to it and either edit or reenter the entry. The entry 
won't be displayed, however, unless you turn off the Hide attribute by 
typing I AHN RETURN RETURN. 

NOTE: If you hide an area of a worksheet, first save a copy of the 
worksheet with all entries visible. Then, hide the entries you don't want 
seen, and save this version with a different name. This way, you lessen 
the danger of forgetting where a particular entry is and searching 
around to find it. 

SETTING TAB POSITIONS 

Only certain entries on the invoice must be filled in. Rather than 
explaining to someone which entries must be filled out (or trying to 
remember yourself), you can direct the movement of the cursor to certain 
locations. This is similar to the use of the tab key on a typewriter. 
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In addition to RETURN and the arrow keys, you can move the cursor 
with the TAB key and back-tab key (SHIFT- TAB or CONTR01-B). 
Either key ends an entry and moves the cursor to the next location with 
the T (for Tab) attribute. The VisiCalc program searches across rows for 
the next Tab location. If there is no entry with the Tab attribute, the cur
sor doesn't move. 

To see how this works, move the cursor to 13 (the invoice number), the 
first location to be filled in. Type /ATY RETURN RETURN. The next 
location to be filled in is 15 (Date), down two rows. Move the cursor to 15, 
type /ATY RETURN RETURN, and move the cursor back to 13. You have 
assigned the Tab attribute to 15. 

Now type 201 TAB; 201 is written at 13 as the inv;oice number and the 
cursor moves to 15, ready for you to enter the date. If you assign the Tab 
attribute to each entry that must be filled in, anyone filling in the invoice 
can move quickly through the invoice by ending each entry with TAB. 

To assign the Tab attribute to each location to be filled in, type the 
following: 

>EIO RETURN 
I ATY RETURN RETURN 
---> I ATY RETURN RETURN 
>JIO RETURN 
I ATY RETURN RETURN 
>FIS RETURN 
/ATY ___, ___, /ATY ___, ___, /ATY ___, ---> /ATY RETURN RETURN 
>G20 RETURN 
/ATY ---> /ATY <-

/R(A ---> RETURN i . G23 RETURN 

Now you can move quickly to the next tab location by pressing TAB or 
to the previous tab location by pressing CONTR01- B or SHIFT- TAB 
(the TAB and shift keys simultaneously). When you press TAB at the last 
tab location on the worksheet, the cursor moves to the first tab location; 
when you press CONTR01-B or SHIFT-TAB at the first tab location, the 
cursor moves to the last tab location. 
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CONTROLLING THE TYPE OF DATA 
THAT CAN BE ENTERED 

LESSON FIVE 

In addition to defining a location as a tab stop, you can specify the type 
of data that can be entered at a location. The M (Mode) option of the 
Attribute command lets you specify whether an entry can be a label, a 
value, or a number. 

Move the cursor to L3, and type I AM. The prompt line reads Mode P 
UA L V # D I, and the edit line reads MD I. Each character of the Mode 
option is described in the following table. (The I does not set an attribute; 
it lets you show the effect of the attributes as you set them when a I is on 
the edit line, or it lets you not show the effect of the attribute when the I is 
not on the edit line.) 

P Protect (allows no changes). 

U Unprotect (allows changes). 

A All types (allows labels, values and numbers). 

L Label (allows labels only). 

V Value (allows values only). 

# Number only (allows numbers only). 

D Default (the global setting, if any). 

A number should always be entered at L3, so type # RETURN 
RETURN. Now try to type a letter. The computer beeps an error. Try to 
type a formula. It won't let you. All you can type is a number. 

The cells to be filled in include both numbers and labels: the invoice 
number, resale number, customer number, quantity ordered, and quan
tity shipped are all numbers; the date, customer name and address, and 
terms are labels. You have already specified the type of entry for the 
invoice number; type the following to specify the appropriate type at the 
remaining locations: 

TAB 
/AML TAB 
/AML TAB /AML TAB /AML TAB 
/AML TAB /AML TAB /AM# TAB /AM# TAB 
/AM# ___. /AM# +-

/ R(A ___. RETURN l . l l l RETURN 

The locations to be filled in will now accept only the type of data you 
have specified. 
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PROTECTING CELLS AGAINST CHANGE 

You have created a data-entry form that guides the user through it and 
accepts only the correct type of data at each cell. You can also protect all 
other cells against change. Again, you use the Mode option of the 
Attribute command. Start, however, with the Global command -
because you want to set an attribute for all cells on the worksheet that 
don't have a local attribute - then select the Attribute option . 

Type /G (the Global command) , then AM. As before, the prompt line 
reads Mode P UAL V # D. The P means Protect, and preve nts anyone 
from changing the entry. The U means Unprotect; if a cell has been pro
tected, you must use this option before you can change it. You want to 
protect the worksheet, so type P RETURN RETURN . 

Now move the cursor to any location other than one to be filled in and 
try to type an entry. You can't. You have protected the entire worksheet; 
only those locations to be filled in can be changed. The Global Protect 
option doesn't affect the locations to be filled in because they are con
trolled by local attributes. Local attributes take precedence over Global 
attributes. 

The invoice worksheet is ready for someone else to use . You need 
teach them only how to start the VisiCalc program, load this worksheet , 
fill out the locations, and save or print an invoice. You can h ave th e m fill 
out the worksheet with confidence that the worksheet itself will guide 
them through the entry procedure, provide some protection against 
incorrect data entry, and won't be damaged through inadvertant errors. 

Again, save this version of the worksheet. Type /SS, then --> , until 
INVOICE2 .VC is on the edit line. Save it with the file name 
INVOICE3.VC by typing ESCAPE ESCAPE ESCAPE ESCAPE 3.VC 
RETURN. 

DISPLAYING THE FORMULAS OF THE WORKSHEET 

Sometimes it's hard to remember just what formula you used at a par
ticular location . If you decide to change a worksheet some time after you 
create it, it can take quite a while to scroll a round and check each entry 
line, some times refe rring back and forth to compare rela ted formulas . As 
usual, there's a simpler way. 
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The Expression option of the Attrib ute command displays what was 
entered in each cell, not the calculated value . After adjusting the width 
of some columns to display the full length of all formulas, you can quickly 
see the structure of the worksheet. Printing the worksheet in this form 
gives you a permanent copy of the structure, either for backup or as an 
aid to changing it. 

Like all other attributes, the Expression option can be set globally . 
Type the following to see how wide th e widest fo rmula on your worksheet 
is : 

>II RETURN 
I GCC2 l RETURN ~ 
I GCC38 RETURN ~ 
/ GCC21 RETURN 

Now type the following to set the Exp ression op tion globally: 

/GAEY RETURN RETURN 

Cells that contain labels or numbers don't change; cells that contain a 
formula, however, display the formula rath e r than the value of the for
mula . Figure 2-27 is a printed copy of the formulas of the worksheet ; it 
represents the same worksheet whose values are shown in Figure 2-21. 

Ranch Supply Co . 
2025 s . Main 
Longmont , CO 80310 

Midwest Hardware S 
327 E, Mountain Av 
Ber t houd , CO 80513 

upply 

10/16/83 

Ship to: 

Net 30 Ship via:Truck Resale I : 1234567 Cust. t : 200 

"""""""'"'"""""""""'"""""="'"""""""'"""" """"""""""""""''""''"""=:==""""""""""""""""""""""""""""""""""""""""""""""""""'" """""""""""""""" 
Quantity Quantity Retail Disc . Total Back 

Number Oesc. Ordered Shipped Price Price Pric e Ordered 
-----------------------------------------------------------------------------------------------------------------------------

20416 Gloves 100 
20446 Glue 36 
21329 Hammer 100 
21377 Nails 50 

10 
36 
100 
50 

@LOOKUP{ E20 ,M., .A7) +120- ( 120 *(@LOOKUP (G20 ,CJ • • • ClOl /100) +J20 *H20 
@LOOKUP{ E21,A4 ••• A7) +121- ( 121 * (@LOOKUP(G2l , C3 ••• Cl0) /100) +J21 *H2l 
@LOOK OP( E22 ,A4 ••• A7) +122- ( 122 * ( @LOOKUP(G22 ,C3 ••• Cl0) /100) +J22 *H 22 
@LOOKUP( E23 ,A4 • • ,A7) +123- ( 123 * ( @LOO KUP(G23 ,CJ ••• Cl0) /100) +J2) *H23 

Subtotal 

~~!ppinq 

Total 

@SU H(K20 •• • K26) 
@MAX(B16•K29,Bl7) 
@IF(J15>0 , 0,Bl5*K29) 

@SU M(K29 ,, . J<32) 

+K33- K34 

Figure 2-27. Printing the Formulas of the Worksheet 
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This gives you a clear picture of the structure of the worksheet. You 
can print this version of the worksheet the same way you print the 
calculated values; such a copy is valuable both as a reference for making 
changes and the safest possible backup. 

SUMMARY 

By defining tabs and controlling the type of data that can be entered, 
you can set up data-entry applications to be used by others. More control 
over how entries are displayed and printed means you can tailor 
worksheets to meet specific needs, use them in presentations, or incor
porate them into formal reports . Displaying or printing the formulas lets 
you quickly modify or correct a worksheet, or save a printed copy for 
fail-safe backup. 

You have learned enough about the VisiCalc program to tackle a wide 
variety of applications, such as budgets, cash flow projections, invest
ment portfolio evaluations, and investment strategy evaluations. You can 
focus your efforts on analysis instead of mechanical or clerical work, 
significantly increasing your productivity. 
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LESSON SIX 

Saving a Portion of the Worksheet 2-76 
·Defining Your Own Commands 2- 78 
Saving a DIF File Using a Keystroke 

Memory Sequence 2-80 
Deleting a File 2-81 
Resolving Forward References 2-81 
Using a Worksheet as a Data-Entry Form 2-82 
Using DIF Files to C reate a Summary 

Report 2-84 
Calculating an Average 2-85 
Summary 2-87 

Now that you have a VisiCalc worksheet to prepare invoices, it seems 
only natural to look for other ways the VisiCalc program can improve the 
information flow in a business . Summary sales reports, for example, pro
vide a clear picture of the health of an enterprise. 

This lesson shows you how to save a portion of a worksheet as a 
separate file that can be loaded into another worksheet. You'll use this 
feature to create a sales report from several invoices. The lesson also 
shows you how to create your own command sequences that can be 
repeated without reentering the sequence . 

Figure 2-28 shows the entries to be added to the invoice. 
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Date 
Invoice Customer I nvoice Shipping To tal 
Number Number Total Charge s Items 

10/ 6/ 82 1024 191 205 . 70 15 . 00 76 
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Back 
Order ed 

90 

Figure 2-28. Invoice With Data Area To Be Saved 

Clear the worksheet and load the file you saved a:t the end of Lesson 
Five. If you are starting this lesson without having completed Lesson 
Five, load the file named lnvoice3 . VC from your VisiCalc program 
diskette. 

SAVING A PORTION OF A WORKSHEET 

An option of the Storage command saves all or part of a VisiCalc 
worksheet in a form that makes it accessible to other worksheets or even 
other programs (such as the VisiSchedule™ program) . This form is called 
DIF™, for Data Interchange Format. 

When you save a data file, the VisiCalc program uses the cursor posi
tion as the upper-left corner of the area to be saved and asks you to 
specify the lower-right corner (just as when you print a file). Only the 
label or numeric value at each location is saved; formulas, formats, and 
attributes are not saved. This makes it possible for other programs to use 
the data, but it also means that a DIF file cannot be loaded as a regular 
worksheet. 

To make it simple to save the data you want, you'll create a row of data 
that contains values from the invoice. For the sales report you'll create in 
a moment, you need the following items of data from the worksheet: 

• Date 

• Customer number 

• Invoice subtotal (goods only, not shipping or tax) 

• Shipping charges 

• Total number of items 

• Total back ordered 

You can use the space below the lookup tables for this row of data. 
Ente r the following: 
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/GAMD RETURN RETURN 
>B33 RETURN 
Invoice ---> Customer ---> Invoice ---> Shipping ---> Total ---> Back 
RETURN 
>A34 RETURN 
Date ---> Number ---> Number ---> Total ---> Charges ---> Items ---> 

Ordered RETURN 
>A35 RETURN 
/--RETURN 
/R RETURN ___. . ___. ___. ___. ---> ___. ___. RETURN l 
/FL@Label(LS) ___. /FL+L3 ___. /FL+LIS ___. /F$ + K33 ___. 
/F$+K30 ___. /FL@SUM(H20.H28) ___. /FL@SUM(L20.L28) RETURN 

Row 36 contains the data from the invoice you want to save for the sum
mary sales report. Type the following to fill in the invoice locations 
referenced in the data area: 

>L3 RETURN 
1024 TAB 
10/16/82 RETURN 
>LIS RETURN 
191 RETURN 
>G22 RETURN 
10 ___. 10 <- l 20 ___. 20 RETURN 

Type ! to recalculate the worksheet. The screen should look like Figure 
2-29. 

Date: 10/6/82 

ill to: Ship t-~ 

i~~M Cc. SR"E 
, co srne 

~Terns: ~t 39 Ship 1~•ia=Trijck Resale f: 1234567 Cust. t= 19! 

l~;-----====Q:a~it;·Q~~~~===·R~~1==·Di~===r~~!"~·~k 
,;lio>Oer Desc. Graered Shipped Pme Prne Price urderea ----·-------··--------···----··-----·----------··-·--------------

Giom 100 10 S.90 J .54 35. 40 90 
I I J.~ 2 .~ M.U 0 
10 10 775 5.81 58 . !3 0 
29 - .SS .64 !VS 0 

010·020/P 

Figure 2-29. Data Area To Be Saved as a Separate File 
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To save the data file, move the cursor to A36 (the upper-left corner of 
the area to be saved), and type/$# (the DIF option of the Storage com
mand). The prompt line reads Data Save Load; type$ . 

Now the prompt line reads Data save File for Saving. Data files are 
stored by the VisiCalc program in the Data Interchange Format (DIF™). 
You should always save data files with the extension ". DIF" so you can 
identify them easily. Type SLSl.DIF RETURN. SLSl identifies the file as 
the first of several you'll save for the sales report, and DIF distinguishes it 
from a worksheet file. 

The VisiCalc program must know the lower-right corner of the area to 
be saved. 

The prompt line reads: Data save Lower right. You can either move 
the cursor to the lower-right location, or type its coordinates; type G36 
RETURN. 

Finally, the prompt line reads Data save R, C or RETURN. The 
VisiCalc program must know whether to save the data by rows (R or 
RETURN) or by columns (C). Usually you will want to save by rows, so 
type R. The values of A36 through G36 (not the formulas) are saved as 
file SLSl.DIF. 

DEFINING YOUR OWN, COMMANDS 

You're going to save four more sets of invoice data for the sales report. 
In each case, you must enter the same sequence of commands. As you 
may have guessed, the VisiCalc program offers a quicker way to do this 
repetitive task. You can define any series of keystrokes as a command 
whose name is a single character, then use that single character for the 
entire sequence of keystrokes. 

Again, it's easier to do it than read about it. Type /K. The prompt line 
reads KS MEMORY = CE or RETURN. KS Memory (Keystroke Memory™) 
is the VisiCalc program's term for a command you define by entering a 
series of keystrokes . The characters following the colon are options; they 
are described below. 

Defines a sequence. 

C Clears, or erases, all sequence definitions. 

E Edits a sequence definition. 

RETURN Displays the sequence definitions . 
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Defining a sequence puts a series of keystrokes into the computer 
memory for recall at any time you need them. Type = to define a 
sequence. The prompt line reads Sequence Name A - Z; the VisiCalc 
program wants you to name the sequence you're about to define. The 
name can be any letter; type A. 

The prompt line now reads Sequence Definition, and the edit line 
reads A followed by the edit cue. You now can type the keystrokes that 
define the sequence named A . Because typing an arrow key or RETURN 
ends the definition, you must type the character combinations shown 
below to represent the arrow keys and RETURN. 

Character 
Combination Represents 

AU Up arrow 

AD Down arrow 

A< Left arrow 

f\> Right arrow 

AR RETURN 

A few other combinations are used in sequence definitions; see 
"Keystroke Memory Command" in the Reference for a complete descrip
tion and for an illustration on "Defining a Keystroke Memory Sequence." 

In general, a sequence definition can include any number, formula, 
label, or command. Try it by defining a simple sequence that moves the 
cursor to A25, writes the label Sales, moves one location to the right, and 
writes the value 100. Type the following: 

> A25AR 
Sales/\ > 
100/\R RETURN 

[Go to A25) 
[ Write Sales followed by a right arrow ) 
[Write 100 ] 

You have defined a sequence named A and it is now stored in memory 
ready to be used. To use a sequence, type CONTROL-K. The prompt 
line reads KS Memory Name # = . Type A (the name of the sequence 
you just defined). Watch the prompt line, edit line, and worksheet; it's as 
if you typed the keystrokes in the definition. 

Blank A25 and B25; then delete the sequence by typing /KCY. 
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Sequence definitions are saved with the worksheet, so define a 
sequence named S (Save) that saves the data area of the worksheet. Type 
the following: 

/K=S 

>A36AR 
/ S#S RETURN 

[ Recalculate ] 
[Go to A36] 
[ Save option of the Storage command ] 

NOTE: A different form of the Keystroke Memory command records 
keystrokes as you type actual commands and write on the worksheet; the 
commands are carried out and the keystrokes are recorded at the same 
time. This technique doesn't use character combinations to represent the 
arrow keys or RETURN. See "The Define Sequence Option" under 
"Keystroke Memory Command" in the Reference for more details. 

Testing the S sequence saves a data file with incorrect valqes, but 
you'll delete the file in a moment. Press CONTROL-K S. When the pro
gram asks for the file name, type TEST.DIF RETURN. The next prompt is 
Data Save. Lower right; type G36 RETURN . When the program asks 
whether to save by row (R) or column (C), type R or RETURN. After a few 
moments, the drive activity ceases and the prompt and edit lines clear. 

If the computer beeps an error, strange entries appear on the 
worksheet, or other symptoms indicate that the sequence didn't work 
right, you can either edit or reenter the sequence definition. To edit it, 
type /KES; the definition appears on the edit line, and you can edit it just 
as you would edit an entry . To reenter it, type / K= S; when the prompt 
line asks you Sequence exists Y to replace, type Y; then type the 
definition again. 

The S sequence completes the invoice worksheet. Save it by typing 
/SSINVOICE4. VC RETURN. 
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DELETING A FILE 

To delete a file, type /SD (the Delete option of the Storage command) . 
The prompt line reads Storage Fi le to Delete. Type TEST.DIF RETURN 
(the data file you saved a moment ago with the S sequence). The prompt 
line reads Delete File Type Y to confirm. Type Y; the file is deleted from 
the disk. 

Instead of typing the file name, you can also use --> to display the file 
names. When the name of the file to be deleted is on the edit line, type 
RETURN. 

RESOLVING FORWARD REFERENCES 

The worksheet is calculated from the upper-left corner downward and 
to the right; if a formula refers to a location below it or to its right, the 
value of the reference is calculated at the time the referring location is 
calculated; if the value of the referred-to location changes when it is 
calculated, the earlier reference won't be correct. Such a condition is 
called a forward reference . 

The S sequence starts with I to recalculate the worksheet, because the 
locations in the data area (A36 through G36) refer to invoice locations to 
their right. The data area won't show the correct values unless you 
recalculate the worksheet after the last change to the invoice. Take a 
moment to see the effect of a forward reference. 

Scroll the worksheet until row 36 is two or three rows above the bottom 
of the screen. Move the cursor to A32, and type /WH. A white bar 
between rows 31 and 32 divides the screen into two windows. The cursor 
is in the top window; type > K33 RETURN. Both the in voice total (in the 
lower-right corner of the top window) and the corresponding value in the 
bottom window (D36) read 205. 7 0 . 

Move the cursor to H22 (Quantity Shipped of hammers), and type 50 
RETURN. The invoice total in the top window changes to 444.35, but in 
the data area (bottom window) it still reads 205.70 . Now type !; the 
worksheet is recalculated, and the total in the data area changes to 
444 35. 

Forward references can be confusing. If a worksheet doesn't seem to 
be giving you correct results, check the formulas at the locations that are 
wrong; you'll often find a forward reference. You can usually correct the 
situation by moving some entries, changing the order of recalculation, or 
adding an intermediate value. 
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A forward reference can be dangerously misleading . But you can 
resolve the misleading calculation by manually recalculating the 
worksheet. Type ! to recalculate the worksheet as many times as 
necessary until no entry changes value and the worksheet is stabilized. 

With the cursor at H22, type /B RETURN !/WI to restore the 
worksheet . 

If someone else is going to fill in the invoices, the data area could be 
distracting. Type the following to hide the data area: 

>A33 RETURN 
I AHY RETURN RETURN 
/ R(A RETURN RETURN ___. . G33 RETURN 
/ R(A RETURN G33 RETURN l . l l l RETURN 

You can save this version to be used by someone else. (Remember, you 
earlier saved the worksheet with the tables visible, so you have a 
reference copy that shows all entries.) You may want to save this file 
under the name lnvoice5. VC . 

USING A WORKSHEET AS A DATA-ENTRY FORM 

Earlier you saved one data file (SLSl.DIF) from an invoice . Now enter 
several more invoices so you can save the summary data for each one. 
Ente r only those locations saved in the data file. Type the following 
entries : 

Second Data File 

.:. > L3 RETURN 
I025 RETURN 
> LIS RETURN 
I47 RETURN 
> G20 RETURN 
25 ---> 25 <- l l 
0->0+--1 
200 ___. ISO RETURN 
CONTROL-KS 
SLS2.DIF RETURN G36 RETURN 
R 
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Third Data File 

> 13 RETURN 
1026 RETURN 
>115 RETURN 
212 RETURN 
>G20 RETURN 
0 ---> 0 <-l 
75 ---> 75 <-- l 
20 ---> 20 <-- l 
350 ---> 0 RETURN 
CONTR01-K S 
S1S3.DIF RETURN G36 RETURN 
R 

Fourth Data File 

> 13 RETURN 
1027 TAB 
10/17/82 RETURN 
>115 RETURN 
147 RETURN 
> G20 RETURN 
10 ---> 10 <-- l 
25 ---> 25 <-- l 
10 ---> 10 <-- l 
75 ---> 75 RETURN 
CONTR01-K S 
S1S4.DIF RETURN G36 RETURN 
R 

Fifth Data File 

>13 RETURN 
1028 TAB 
10/18/82 RETURN 
> 115 RETURN 
223 RETURN 
> G20 RETURN 
0 ---> 0 <-l 
0 ---> 0 <-l 
0 ---> 0<- l 
50 ---> 40 RETURN 
CONTR01-K S 
S1S5.DIF RETURN G36 RETURN 
R 
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You have saved five data files, SLSl.DIF through SLS5 .DIF. Now you 
can create the sales report worksheet. You can load these files into this 
worksheet to create a summary report. 

USING DIF FILES TO CREATE A SUMMARY REPORT 

Figure 2-30 shows the sales report worksheet you will enter. 

Midwest Hardware Supply 
Sales Summary Report -- October 1982 

Date 
Invoice Customer Invoice Shipping Total 
Number Number Total Charges Items 

Back 
Ordered 

10/16/82 1024 
10/16/82 10 25 
10/16/82 1026 
10/17/82 1027 
10/18/82 1028 

Total 

Average 

191 
147 
212 
147 
223 

205.70 
279.17 
294.56 
217. 44 

37.10 

1033 .97 

206.79 

15 . 00 76 
15 . 00 211 
15 . 00 95 
15.00 120 
15 . 00 40 

75.00 542 

15 . 00 108 .4 

90 
50 
350 
0 
10 

500 

100 

Figure 2-30. Sales Report Worksheet for Data Files 
010·011 

The report consists of the title, column headings, format attributes for 
10 rows into which you can load the data files, and a row of totals and 
averages at the bottom. Clear the worksheet, and type the following to 
put the title and column headings on the summary report: 

>El RETURN 
Midwest H -> ardware S -> upply <- <- <- i 
Sales Sum -> mary Repo -> rt - - Oct -> ober 1982 RETURN 
>B4 RETURN 
Invoice -> Customer -> Invoice -> Shipping -> Total -> Back 
RETURN 
>AS RETURN 
Date ->Number-> Number-> Total-> Charges-> Items-> Ordered 
RETURN 
>AS RETURN 
/--RETURN 
/R RETURN__, .GS RETURN 
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The column headings match the items you saved from each invoice. 
You will load one data file per row beneath the column headings. The 
first row under the data rows totals the Invoice Totals, Shipping 
Charges, Tota l Items, and Back Order. The second row averages them. 

CALCULATING AN AVERAGE 

The Average function can be used to find the average value for each 
column. But first, the rows for the data files need to be formatted. Move 
the cursor to A7 and type the following: 

/GAV< RETURN RETURN___, ___, ___, IF$ ___, IF$ ._ 
/R(A RETURN ___, RETURN t. DIS RETURN 

Now enter the totals using the Sum function and enter the averages 
using the Average function. The Average function divides the sum of its 
arguments by the number of non-zero arguments. Type the following: 

>Al7 RETURN 
I-= RETURN 
/R RETURN ___, .Gl7 RETURN t 
Total ___, ___, ___, /F$@SUM(D6~DI7) ___, /F$@SUM(E6.El7) ___, 
@$UM(F6.Fl7) ___, @SUM(G6.Gl7) RETURN 
>Al9 RETURN 
/--RETURN 
/R RETURN ___, .Gl9 RETURN t 
AVERAGE ___, ___, ___, /F$@AVERAGE(D6.Dl7) ___, 
/F$@AVERAGE(E6.El7) ___, @AVERAGE(F6.Fl7) ___, 
@AVERAGE(G6.Gl7) RETURN 

The summary report is ready to have the invoice data loaded into it. 
Remember, when you save a data file, you must position the cursor at the 
upper-left corner of the rectangle to be saved, then specify both the 
lower-right corner and whether to save the data by rows or by columns. 
Similarly, to load a data file, you must position the cursor at the upper
left corner of the area into which it is to be loaded and specify whether to 
load by rows or columns. As when saving a data file, you load data by 
rows except in unusual circumstances. 

Before you begin loading data files, save the worksheet. This way, you 
will have a skeleton worksheet (called a template) that you can use many 
times as the basis for sales reports. Type /SSSalesrepo. VC RETURN. 
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Move the cursor to A7 to load the data file into row 7, and type the 
following: 

/S#L 
SLSI.DIF RETURN 
R 

The numbers appear in the first row of data. The screen should look 
like Figure 2-31. 

' .. :~ : : :.: .., 

Invoice CurlO!ler Invoice Shipping fotal Back 
N;Jl!ber NuRber Total Charges lteRS Ordered -ate 

liaHi11024 191 205.70 !S.00 76 

-10~1--========205~70==i5~;75====·~··== ----·-----·-·-------.. ·-·----·--........................ __________ _ 
:~·1era9e 205.70 lS.00 76 90 

Figure 2-31. Summary SalE'.s Report With One Data Row 

To load the remaining data files, type the following: 

t /S#L 
SLS2.DIF RETURN 
Rt 
/S#L 
SLS3.DIF RETURN 
Rt 
/S#L 
SLS4.DIF RETURN 
Rt 
/S#L 
SLSS.DIF RETURN 
R 

2-86 

010-021/P 



APPLE Ill VISICALC® Advanced Version 
TUTORIAL LESSON SIX 

The sales report now includes all the data files you saved from the 
invoices, and shows the totals and averages. It should look like Figure 
2-30. 

SUMMARY 

This lesson showed you how to move data back and forth between 
worksheets, and how to define your own commands to speed building a 
worksheet or make it easier for someone else to use your worksheet. 

Now you can design a set of worksheets that use common data. Dif
ferent departments can use the same basic worksheet, for example, to 
forecast next year's budget; a summary budget worksheet can be built 
from the totals row saved from each department budget. A purchasing 
forecast worksheet can be built from summary data saved from 
worksheets used by Sales, Service, Manufacturing, and Finance. Using 
Keystroke Memory sequences, you can also accumulate numbers in one 
part of a worksheet as you overlay different sets of data in another part of 
the same worksheet, and thus create the kind of summary reports you 
need for your business. 
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LESSON SEVEN 

Using Keystroke Sequences for Common 
Worksheet Features 2-88 

Editing a Sequence Definition 2-89 
Defining a Sequence Usable 

Anywhere on the Worksheet 2-89 
Building a Worksheet Fast With 

Keystroke Memory Sequences 2-91 
Replicating a Rectangular Area 2-91 
Moving Rows and Columns 2-92 
An Income Variance Report 2-93 
Setting Manual Recalculation 2-95 
Summary 2-97 

The last several lessons dealt with an invoice. This lesson shows how 
you can use Keystroke Memory commands to enter a worksheet quickly, 
once you have planned it, and introduces a new example - an income 
variance report - to show more features of the Replicate command. 

USING KEYSTROKE SEQUENCES FOR COMMON 
WORKSHEET FEATURES 

If you use a particular worksheet frequently, you can save yourself 
considerable time by using Keystroke Memory sequences to help you 
build the worksheet. First, define the sequence commands most fre
quently used. Then, save them on a blank worksheet. Finally, when you 
build the worksheet, load the worksheet that contains the sequence 
definitions, and use the sequences to build the worksheet. 

Consider a budget, for example. Usually, you write column headings 
for the name of the month, total, and a line of dashes to separate the 
column headings from the budget entries. 
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Clear the worksheet, and define the H (Headings) sequence by typing 
the following : 

/K=H 
A>/FR 
/RAR/\ > .N5AR 
Jan/\> Feb/\> Mar/\> Apr/\> May/\> Jun/\> Jul/\> 
Aug/\> Sep/\> Oct/\> Nov/\> Dec/\> Total/\R 
>ASAR 
/--AR 
/RARA > .N6AR RETURN 

Try it. Move the cursor to A5, and press CONTROL-K H. You now 
have a sequence command that labels the columns of a budget (or other 
time-line series based on months) . 

Editing a Sequence Definition 
The H sequence and the ones that follow are too long to correct 

conveniently by reentering. You can edit a sequence definition with the 
Edit option of the Keystroke Memory command. 

Type /KE; the prompt line reads Sequence name A- Z. Type H (the 
sequence you just defined), and the definition of the sequence appears 
on the edit line. The edit cue is at the first position. 

You edit a sequence like you edit a label. You can move the cursor with 
the arrow keys, erase the character immediately to the left of the edit cue 
with ESCAPE, and add characters to the left of the edit cue by typing 
them. When you're through editing the sequence definition, press 
RETURN. For more details, see "Keystroke Memory Command" and 
"Edit Command" in the Reference. 

For now, press CONTROL-C to cancel the command. 

Defining a Sequence Usable Anywhere on the Worksheet 
Another common feature of budget worksheets is to have each entry in 

the second and subsequent months refer to the previous month for its 
value. A change in one month's entry affects all remaining months in the 
year. Define the I (Item) sequence command by typing the following: 

/K=I 
ADA> A> +A < AR 
/RAR/\ > . /\ > /\ > /\ > /\ > /\ > /\ > /\ > /\ > /\ > /\ > ARRAR 
/\ < /\ < RETURN 
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This sequence command uses arrows to define the range of the 
Replicate command, rather than an absolute coordinate, so the sequence 
can be used anywhere on the worksheet. To test it, move the cursor to A6 
(the line of dashes), and press CONTROL-KI. When processing is com
plete, move the cursor to B7, and type 500 RETURN; the value should be 
carried out to December. Move the cursor to E7, and type 1000 RETURN; 
the change should be carried out to December. If the worksheet doesn't 
behave this way, correct the I sequence definition, and test it again. 

You also need yearly totals for each item. Define the Y (for Yearly 
totals) sequence by typing the following: 

/K=Y 
ADA>A>A>A>A>A>A>A>A>A>A>A> A> 
@SUM(/\</\</\< A< A< A< A< A</\< A< A< A< A<./\< )AR 
A< A< A</\< A< A< A< A< A< A< A</\< A< RETURN 

This sequence, too, can be used anywhere. To test it, move the cursor 
to A6, and type CONTROL-KY. The total of row 7 should appear under 
the Total column heading. 

Finally, the budget needs a row of double lines and monthly totals . 
Define the L (Line) sequence by typing the following: 

/K=L 
/-=AR 
/RARA > .A > A> /\ > A> A> A>/\> A> A> A> A> A> A> /\RAD 
RETURN 

Define the M (Monthly totals) sequence by typing the following: 

/K=M 
/RARA > .A> A> A> A> A> A> A> A> A> A> A> A> ARRRAR 
RETURN 

You have defined 5 sequences to help build a budget worksheet: H for 
the Headings, I for the Items, Y for the Yearly totals, L for a double Line, 
and M for the Monthly totals. By saving this worksheet, you will have a set 
of tools that make it quick and easy to build a powerful budget calculator. 

Type /CSY to clear any entries from the worksheet (be sure to include 
the S; otherwise you'll erase the sequence definitions). Now save the 
sequence definitions by typing /SSKSBUDGET.VC RETURN. 
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Building a Worksheet Fast With Keystroke Memory 
Sequences 

Another feature of keystroke sequences makes it possible to use them 
to build a worksheet fast: you can repeat a sequence by typing the 
number of times it should be carried out before typing the name of the 
sequence. For example, if you wanted sequence I to be repeated four 
times, you would type CONTROL-K 41. 

To demonstrate how much the sequences can speed your work, enter 
the branch office budget you entered in Lesson Two. Start by typing 
/CAY to clear the worksheet. 

Type the following to enter the first block of the budget: 

/SLKSBUDGET.VC RETURN 
>AS RETURN 
/GCC14 RETURN 
CONTROL-K H l 
Secretary l Accts. Clerk l Receptionist l Office Mgr. l 
CONTROL-K L --. 
@SUM(i iiii .i)RETURN 
CONTROL-KM 
>A6 RETURN 
CONTROL-K 41 
> A6 RETURN 
CONTROL-K 4Y 
>B7 RETURN 
l 000 l 850 l 800 l 1250 RETURN 

There's the first block of your budget; what about the second? Its struc
ture is the same as the first block. The labels and numbers are different, 
but those are easy to change. Not surprisingly, the Replicate command 
gives you a way to capitalize on this similarity and make your work 
easier. 

REPLICATING A RECTANGULAR AREA 

Just as you can replicate a single cell, a row, or a column, you can 
replicate a block of the worksheet by specifying the upper-left and lower
right corners as the source range . In this example, all references to other 
locations are to be replicated Relative to their new location. You can 
specify this by typing a left parenthesis after the /R to identify a replicate 
option, then R for Relative . (You can also, of course, replicate all 
references with No change by typing N after the left parenthesis.) 
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WARNING: Be sure that the area to receive the replication contains 
no other entries! The Replicate command does not insert rows or columns 
to accommodate the new entries. The entries being replicated overwrite 
any entries in the area. 

To create the second block of the budget, type the following: 

>AS RETURN 
/R(R RETURN .Nl2 RETURN AlS RETURN 
>Al4 RETURN 
Phys. Plant t t Rent t Utilities t 
Insurance t Maintenance RETURN 
>BIS RETURN 1300 t 200 t 400 t 150 RETURN 

And there's the second half of your budget. Compare this with Figure 
2-6. 

You could quickly add additional categories to this budget, then add 
the grand totals at the bottom of the sheet. With these few sequences, 
preparing an annual budget is easy. This is what computers are for, to do 
the mechanical work and let you concentrate on analysis. 

MOVING ROWS AND COLUMNS 

If you want to rearrange a worksheet, the Move command lets you 
move entire rows or columns. As when you insert or delete a row or 
column, all references on the worksheet to cells in the moved entries are 
corrected. 

Suppose you want to move the Maintenance row above the Utilities 
row, so that it follows the Rent row. Move the cursor to Al9 and type / M. 
The prompt line reads Move: From RC or Range. Type R. 

Now the edit line reads R , followed by the edit cue; the program is 
ready for you to specify where to move the row. The Move command 
moves a row above the destination, so move the cursor up to Utilities (you 
could also type Al7) and press RETURN. The row is moved. 

You can also move a range of rows. To move Receptionist and Office 
Mgr. to the top of the first block, type the following: 

>A9 RETURN 
/M2R i i RETURN 
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Moving columns works the same way. The moved columns are placed 
to the left of the destination you specify. 

You saved this budget in Lesson Two, and you saved the sequences 
earlier in this lesson. Clear the worksheet (but keep the sequence defini
tions) by typing / CSY. 

AN INCOME VARIANCE REPORT 

After you forecast income, you often need to track actuals against the 
forecast. The VisiCalc program makes it easy to record the forecast and 
actual income, then calculate the variance between them. 

Figure 2-32 shows the income variance report you will enter. 

Income Variance Report 
Date of forecast l/25/83 
Month of report: 7 

Apr May Aug Sep Total 
-------------------------------------------------------------------------------------------------------------------------------------
Wi lliams Realty 2,500 2 , 500 2,500 2,500 2,500 2 , 500 2,500 2 , 500 2,500 2,50 0 2,500 2,500 30 ,000 
St ate of Del . 1 ,200 l,200 1, 200 1,200 4,800 
ror tech Eng , 1,500 2,000 3,000 6,500 
Edgewater Lodge 1,000 1 , 000 
Se ll State Coll. 3 , 000 3,000 

Monthly Total 3, 700 2,500 5 , 000 5 , 700 5,500 2,500 J , 700 2,500 2,500 6, 70 0 2,500 2,500 
Cumulative Total 3, 700 6 ,200 11,200 16 ,900 22,400 24,900 28,600 31,100 JJ,600 40,300 42,800 45 ,300 45 ,300 

Ch ecks Received 

Williams Realty 2 ,000 2,200 2,500 2,500 2,500 2 , 500 2,500 16 ,700 
State of Del. 600 600 600 1 , 200 1,200 4 ,200 
Portech Eng. 2 ,000 2,000 2 ,500 2,500 9 ,000 
Edgewater Lodge 450 450 
Bell State Coll. 0 

Monthly Total 2,600 2 , 800 5 ,550 5,700 5,000 s,ooo 3 ,700 0 o o o o 
Cumula t ive Total 2,600 5, 400 10 , 950 16,650 21,650 26 , 650 30,350 30,350 30, 350 30,350 30,350 3 0, 350 30,350 

Variance 

Wil liams Rea lty 1500) 
St a t e o f Del . (600) 
Portech Eng . 0 
Edge.water Lodge 0 
Sell State Coll . 0 

Monthly Total (l,100) 
Cumulative Total (1,100) 

(JOO) 
600 

0 
0 
0 

300 
(800) 

0 
600 
500 

(550) 
0 

sso 
( 250 ) 

0 
( 250) 

0 0 
0 0 

(500) 2,500 
0 0 
0 0 

( 500 ) 2,500 0 0 0 0 0 0 

(800) 
600 

2,500 
(550) 

0 

(750) l ,7 50 1,750 1,750 1,750 1,750 1,750 1,750 1 ,750 

010-012 

Figure 2-32. Income Variance Report 

To ente r the titles, column headings, and row labels, type the follow
ing : 
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/GCCIS RETURN 
Income Variance ---> Report ---> " 1982 t <-- <

Date of forecast ---> " 1125/83 t <-

Month of report: ---> /FL7 t 

APPLE Ill 
TUTORIAL 

I AHY RETURN RETURN I ___. I AHY RETURN RETURN + <-- + I 
RETURN 
/R RETURN ___. .M4 RETURN R t <-- <

Forecast CONTROL-K H t 
Williams Realty t State of Del. t Fortech Eng. t 
Edgewater Lodge t Bell State Coll. t 
CONTROL-K L t 
Monthly Total ---> @Sum( i i i i i i i 
• i) RETURN 
CONTROL-K M t <-

Cumulative Total ---> + <-- + i RETURN 
CONTROL-KM 
> AS RETURN 
CONTROL-K SY 
>Nl4 RETURN 
/B RETURN 

Blanking the entry at Nl4 is needed because the Keystroke sequence 
creates a total entry for the year that you don't need. It's quicker to use 
the Keystroke sequence to replicate the monthly totals and erase this 
extraneous entry than it is to replicate the monthly totals without the 
yearly total. 

The entries in this block don't refer to the previous month's entry, 
because you will only enter income in the month you expect to receive it. 
There should be no entry in those months in which you expect no income 
from a given client. 

The next two blocks of the report have the same structure, but are used 
to enter checks received and calculate the variance. Type the following: 

>AS RETURN 
/R(R RETURN .NIS RETURN Al8 RETURN 
> Al7 RETURN 
Checks Received RETURN 
/R(R RETURN .N28 RETURN A31 RETURN 
> A31 RETURN 
Variance RETURN 

The worksheet should look like Figure 2-32. 
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SETTING MANUAL RECALCULATION 

Unless yoµ specify otherwise, the worksheet is recalculated 
automatically each time you write a value on the worksheet. Sometimes 
this can delay you, particularly if the worksheet contains many functions 
or lengthy formulas. The VisiCalc program lets you specify whether 
recalculation is automatic or manual. 

Type /GR (the Recalculate option of the Global command) . The 
prompt line reads Global Recalc A M (the options are Automatic and 
Manual). Type M to specify manual recalculation. Now the worksheet is 
recalculated only when you type an exclamation point (!). You can 
change back to automatic recalculation any time by typing /GRA. 

The worksheet needs the forecasted income and checks received in the 
top two blocks. Move the cursor to B7 and enter the numbers shown in 
Figure 2-32. (Don't enter the commas.) 

The third block needs a formula in each location to calculate the 
variance. In its simplest form, it subtracts actual income from forecasted 
income, month-by-month. Because each location contains the same 
formula, you need enter it only once; you replicate it down the column of 
clients, then replicate this column across the rows of months. Type the 
following: 

>B33 RETURN 
+Bl9-B7 RETURN 
/R RETURN l . l l l l RETURN RR 
/R(R RETURN l l l l RETURN _. . M33 RETURN 
/GAVL( RETURN RETURN 

The last entry specifies that all values are to be displayed as integers, 
with a comma marking thousands, and negative values enclosed in 
parentheses. Type ! to recalculate the worksheet, then scroll across and 
look at the numbers. Figure 2-33 shows the worksheet as you have 
entered it. 
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Income Variance Report 1982 
Date of forecast 1/25/63 
Month of repor t: 7 

M•y ,., Total 

Will i ams Realty 2 , 500 2 , 500 2 , 500 2 , 500 2 , 500 2 , 500 2 , 500 2,500 2 , 500 2 , 500 2 , 500 2,500 30 , 000 
S ta te of De l. l,200 1 , 200 1,20 0 1 , 200 
Fo r tech En g . 1 , 500 2 , 000 3 , 000 
Edgewater Lodge 1,000 
Bell State Coll . 3 , 000 

Mon thly Total J,700 2 , 500 s , ooo 5 , 700 5 , 500 2 , 500 J , 700 2 , 500 2 , 500 6 , 700 2,500 2 , 500 

4, 800 
6,500 
1 , 000 
3,000 

Cumulati ve Tot al 3 , 700 6 ,2 00 11 , 200 16 , 900 22 , 400 24 , 900 28 , 600 31,100 33 , 600 40,300 42,800 45 , 300 45 , 300 

Checks Received 

Will i a ms Realty 2,000 2 , 200 2 , 500 2,500 2,500 2,500 2,500 
Sta t e o f Del. 600 600 600 1,200 1,200 
For tech Eng . 2 , 000 2,000 2 , 500 2,500 
Edgewater Lodg e 450 
Bell State Coll. 

Mo n t h ly Total 2 , 600 2,800 5 , 550 5,700 5,000 5,000 3 ,700 0 0 0 0 0 

1 6 , 700 
4, 200 
9,000 

450 
0 

Cumulative Tot al 2 , 600 5 , 400 10 , 950 16,650 21,650 26,650 30,350 30,350 30,35 0 30,350 30,350 30, 35 0 30 , 350 

Va r ian ce 

Williams Rea lty (500) (300) 0 0 0 (2,500) (2 , 500) (2 , 500) (2,500) {2,500) (13,300) 
Sta te of De l. (600) 600 600 0 0 0 0 (l , 200) 0 0 (600) 
Fo r t e ch Eng . 0 0 500 (500) 2,500 0 0 0 0 0 2,500 
Edgewater Lodg e 0 0 (550) 0 0 0 0 0 0 0 (550) 
Be ll S tat e Coll. 0 0 0 0 0 0 0 (3 , 000) 0 0 (3 , 000) .... ,. ............. ........ ........................ .,,. .. ............ .. ........ ............................................ ,,., ....................... .. ........................................................... .. .. ...... ............ .. ., .. .. .,,, .. ., ...... 
Month l y To t al (1, 100) 300 550 0 (500) 2 , 500 0 (2 , 500) {2,500) (6 , 700) (2,500) {2,500) 
cumu lative Tota l (1,100) (800) ( 250) (250) (750) 1,750 1 , 750 1750) (3,250) (9,950) (12,450) ( 1 4 ,950) (14, 950) 

010-013 

Figure 2-33. Inaccurate Variance Report 

Things look pretty good until you get to July; then something goes 
wrong . Th -!o date of the report is July (month 7, entered at B3), so no 
income is entered in the following months . But the formula in the 
variance block continues to subtract forecasted income from actual 
income, producing negative variances in all entries where you 
forecasted income from August through December. This gives an inac
curate and bleak picture for the year, prevents the calculation of 
accurate year-to-date totals, and makes it difficult to pick out the year-to
date cumulative total (it's the Cumula tive Tota l entry for July). 

You need a formula that checks the current month against the month of 
the report, and calculates a variance only if the current month is equal to 
or less than the month of the report. The current month number is in row 
4 (hidden for aesthetic reasons), and the month of the report is at B3 . 

Move the cursor to B33, and type the following: 

@If(B4 < = B3.+ Bl9 - B7.0) RETURN 

You need to replicate this formula down the column, then replicate the 
column across the rows. Specifying whether each reference to another 
location is Relative or No change must be done individually for each 
reference. 
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When you replicate down the column, the references to the month of 
the report and the current month are unchanged (N); the references to 
actual and forecasted income are relative (R) . Type the following : 

/R RETURN l . l l l l RETURN NNRR 

The reference to the current month must be Relative, however, as you 
replicate across the columns of months. The sequence is RNRR for each 
of the five rows you're replicating; type the following: 

/R. l l l l RETURN _, . M33 RETURN 
RNRR 
RNRR 
RNRR 
RNRR 
RNRR 

Scroll across and check the numbers. All entries after July are 0 . The 
Total column (after December) contains accurate year-to-date 
numbers. The variance report is complete and accurate. 

SUMMARY 

Keystroke sequences, the Replicate command, and some planning can 
dramatically reduce the time it takes you to build a worksheet. Not only is 
the VisiCalc program powerful, it's fast. That's what personal computing 
means: the power of a computer, under your control, focused on your 
needs, subject to your priorities. The VisiCalc program gives you that 
control. 
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LESSON EIGHT 

Finding the Future Value of a Series 
of Payments 

Finding the Present Value of a Series 
of Payments 

Finding the Payment of a Loan 
Finding the Future Value of a Fixed 

Amount 
Finding the Interest Between Two Dates 
Finding the Present Value of Unequal 

Payments 
Finding the Internal Rate of Return 
Summary 
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2-100 

2-102 
2-103 

2-104 
2-105 

2-106 
2-107 
2-108 

Financial time-lines are common applications of the VisiCalc program 
- the original purpose, in fact, for which it was designed. Formulas, 
separate tables for looking up interest rates and expense ratios, the 
Replicate command, keystroke sequences, and other features of the pro
gram help you to quickly construct worksheets that handle budgeting, 
annuity, amortization, and other financial systems. 

But many financial calculations involve equal payments (or cash flows, 
or annuities, or other payments or receipts), and don't require an entry 
for each time period. For some problems, in fact, it is neither necessary 
nor practical to build a time line. Frequently all you're interested in is 
the future value or number of periods required. 

So the VisiCalc program includes a set of financial functions that solve 
equal-payment rate-term-value problems. Each function requires a value 
for only three of the four possible variables: interest rate, payment, term 
(number of periods), present value, and future value. When a financial 
function takes term (n) and/or interest rate (i) as arguments, they must be 
specified. 
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The financial functions calculate values to a greater precision than 
many calculators, however, so be aware that you may need to round your 
results to make them agree with those obtained with a calculator (see the 
section on "The Financial Functions" in the VisiCalc Reference, Chapter 
3). 

The following table lists the financial functions and the arguments they 
require . 

Function 

Present Value 

Future Value 

Rate 

Term 

Payment 

Notes: 
rate 

term 

payment 

present value 

future value 

Name and Arguments 

@PV(rate, term,payment,future value). 

@FV(rate, term,payment,present value) . 

@RATE(term,payment,present value,future 
value). 

@PERIODS( rate, payment, present value, future 
value). 

@PMT(rate, term, present value,future value). 

Interest rate per period. 

Number of periods. 

Amount of the payment. 

Present value of the transaction. 

Future value of the transaction. 

The VisiCalc program also includes two functions that solve financial 
problems for unequal payments: Net Present Value (@NPV) and Internal 
Rate of Return (@IRR). These are described later in this lesson . . 

In this lesson you will enter a worksheet that solves financial problems: 
payment required to amortize a loan, future value of a series of 
payments, present value of an annuity, etc. Figure 2-34 shows the 
worksheet you will enter. 
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500 
. l) 

24 

f'ut 1.1 re Value 13 ,621 

Payment 500 
Interest Rate .1 3 

24 

P r esent Value 10,517 
Sum of payments 12,000 

Alllount 5,000 
Interest Rate .1 8 
Term 36 

Payment 1 80 .76 

Initial Balance 5000 
Interest Rate . 135 

60 

Value 9,783 
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Revenue 
I nterest Ra te 

5000 5, 100 5 ,202 5 ,306 5 ,412 5,520 5 , 63 1 5 '7 43 5,858 5, 975 6 , 095 6 ,217 
.13 

Total Revenue 67 , 06 0 
Present Value 62, 409 

Deposit Withdr. 

Month ' 12 
O•y l 31 
~ear 1983 1983 

Amount 3000 
Interest Rate . 13 

Value 3132 . 09 

Initial Cost 50000 
s avings 10000 15000 15000 
I n t . Rate Re turn ll , 7% 

010-014 

Figure 2-34. Financial Calculator 

Appendix D describes the mathematics used to calculate the financial 
functions. 

NOTE: The financial functions for unequal payments are based on the 
assumption that payments are always negative. The effect of this assump
tion will become clear as you enter the functions on the worksheet. 

FINDING THE FUTURE VALUE OF A SERIES OF 
PAYMENTS 

The Future Value function tells you how much a series of deposits (or 
some other sort of payment) will be worth at some point in the future. It 
requires values for three of the following four arguments, in the order 
shown; the argument not provided is entered as @NA: 

l. Interest rate (for the period; if the period is a month, for example, the 
interest rate is 1/12 the annual rate; this argument must be specified). 
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2. Number of periods (this argument must be specified). 

3. Payment (always a negative value; this argument need not be 
specified if Present value is given). 

4. Present value of the payments (this argument need not be specified if 
Payment is given). 

Type the following: 

/CAY 
/GRM 
/GCC17 RETURN 
Deposit ---> 500 <--- t 
Interest Rate ---> .13 <--- t 
Term ---> 24 <--- t 
/-- ---> /-- <--- t 
Future Value ___, /AVI. RETURN RETURN 
@FV( i i i /12. 
ii. 
- ii ii. 
@NA) RETURN 

Because the interest rate is expressed in annual terms (13 percent), the 
first argument (rate) is divided by 12. You could enter the annual interest 
rate as .0108333333333 (the monthly equivalent of 13 percent annual in
terest) and not divide the rate argument by 12, but it's easier and usually 
more natural to enter annual interest rates on the worksheet. All the ex
amples in this chapter show annual rates on the worksheet; the financial 
functions convert to monthly equivalents, where required. 

Because payments are always negative, the value of the third argu
ment (payment) is preceded by a minus sign; this lets you enter the pay
ment as a positive number, making the worksheet read more naturally. 

As B5 shows, if you deposit $500 per month at 13 percent interest, after 
two years you will have $13,621. You might want to try some other values 
before going on; if you use some large numbers, you may have to make 
column B wider to display the future value. (The first thing you typed was 
/GRM, which sets manual recalculation, so remember to type ! to 
recalculate the worksheet after changing the values.) 
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FINDING THE PRESENT VALUE OF A SERIES OF 
PAYMENTS 

The Present Value function reverses the Future Value function: it tells 
you how much money in hand today is equivalent to a future series of 
payments. It requires values for three of the following four arguments, in 
the order shown; the argument not provided is entered as @NA: 

l. Interest rate (for the period; if the period is a month, for example, the 
interest rate is 1/12 the annual rate; this argument must be specified). 

2. Number of periods (this argument must be specified). 

3. Payment (always a negative value; this argument need not be 
specified if Future value is given). 

4. Future value of the payments (this argument need not be specified if 
Payment is given). 

Type the following: 

>AS RETURN 
Payment __, 500 <- t 
Interest Rate -> .13 <--- t 
Term -> 24 <--- t 
/-- -> /-- <--- t 
Present Value__, /AVI. RETURN RETURN 
@PV( i i i /12. 
i i. 
- i i ii. 
@NA) RETURN 

Again, the interest rate is divided by 12 and the payment is preceded 
by a minus sign . Now Bl2 shows you that 24 monthly payments of $500 
are worth $10,517 today. To see how these two functions give you a 
clearer picture of the time value of money, type the following: 

>Al3 RETURN 
Sum of payments -> 

I A VI. RETURN RETURN 
+ i i i * i i i i i RETURN 

Make sure the payment, interest rate, and term of the future value 
calculation are 500, .13, and 24, respectively. The screen should look 
like Figure 2-35 . 
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11621 

saa 
I" .J 
24 

10,S!? 
~ 
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Figure 2-35. Future Value and Present Value Calculations 

The sum of the payments is $12,000. If you deposit those payments at 
13 percent interest over two years, you'll have $13,621. If someone pays 
you $500 a month for two years, that's worth the same as paying you 
$10,517 today if you could i".lvest the money at 13 percent. 

FINDING THE PAYMENT OF A LOAN 

The Payment function tells you what payment is required to amortize a 
debt. It requires values for three of the following four arguments, in the 
order shown; the argument not provided is entered as @NA: 

1. Interest rate (for the period; if the period is a month, for example, the 
interest rate is 1/12 the annual rate; this argument must be specified). 

2. Number of periods (must be specified). 

3. Present value of the payments (not necessary to specify if Future 
value is given). 

4. Future value of the payments (not necessary to specify if Present 
value is given). 
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Type the following: 

>Al6 RETURN 
Amount __. I AVI. RETURN RETURN 
5000 <- i 
Interest Rate ---> .18 <- i 
Term ---> 36 <- i 
/-- ---> /-- <- i 
Payment ---> IF$ 
@PMT( i i i /12. 
ii. 
- ii ii. 
@NA) RETURN 
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Because the function solves for payment, the function itself is pre
ceded by a minus sign in this example so that the figure on the worksheet 
will be positive. If you want the figure to be negative, simply enter the 
function with no preceding minus sign. 

If you borrow $5000 at 18 percent interest and pay it back over three 
years, the monthly payment is $180.76 

The functions for finding interest rate (@RATE) and number of periods 
(@PERIODS) operate similarly; the table at the beginning of the lesson 
shows the arguments they require. 

FINDING THE FUTURE VALUE OF A FIXED AMOUNT 

You can find the value of a fixed amount that draws interest by specify
ing the term, present value, and interest rate, and setting the payment to 
@NA. To find out what $5000 will be worth at 13.5 percent interest in 5 
years, type the following: 

> A23 RETURN 
Initial Balance ---> 5000 <- i 
Interest Rate ---> 13.5% <- i 
Term ---> 60 <- i 
/-- ---> /-- <- i 
Value __. /AVI. RETURN RETURN 
@FV( i i i /12. 
i i . 
@NA. 
- i i i i ) RETURN 
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In this case, the present value is negative because it is considered to 
be a single payment made at the beginning of the term. To make the 
future value positive, the Present Value argument is preceded by a minus 
sign. The future value of this example is 9 ,783 . 

FINDING THE INTEREST BETWEEN TWO DATES 

The VisiCalc program includes several functions that calculate dates 
and time. January 1, 1979 is used as the base date by the VisiCalc pro
gram for all these calculations. One of these functions - MDY, for 
month-day-year - is described here. For a complete description of the 
calendar and time functions, see "Functions" in the Reference. 

The MDY function requires three arguments: month, day, and year. 
The value of the function is the number of days between the date 
specified by the arguments and the base date (January 1, 1979). The 
following examples show the value of several MDY functions: 

@MDY(l,2,1979) 1 
@MDY(l,1,1980) 365 
@MDY(l2,l,1978) -31 
@MDY(l,1,1979) 0 

As the last example shows, the value of the MDY function that specifies 
the base date itself is zero. Be sure to enter the full year, not just the last 
two digits. The value of @MDY(l,1,79) is - 693960, not 0, because 79 
means the year 79, not 1979, 

To calculate the interest on an amount based on the dates of deposit 
and withdrawal (rather than the number of periods), type the following: 

> A37 RETURN 
Deposit Date _, @MDY(9.Ll983) +- t 
Withdrawal Date -> @MDY(l2.3Ll983) +- t 
Amount -> 3000 +- t 
Interest Rate -> .13 +- t 
/-- -> / -- +- t 
Value _, @FV(B40/365.B38-B37. @NA. -B39) RETURN 

The term argument in the Future Value function is calculated by sub
tracting the earlier date (B37) from the later date (B38). The rate argu
ment in the Future Value function is divided by 365 because the unit of 
time of the MDY function is days, The Future Value function shows you 
that if you deposit $3,000 at 13 percent interest on September 1, 1983, it 
will be worth $3,132.09 on December 31, 1983. 
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Entering dates in this format can be a bit awkward; it's fairly simple to 
modify the worksheet so you can enter the date in a more convenient 
form and let the Future Value function convert the entries to the proper 
form. Type the following: 

>A37 RETURN 
/B __. /FRDeposit __. /FRWithdr. <- <- t 
/-- --> /-- --> /-- <- <- t 
/I4R 
Month --> 9 --> 12 <- <- t 
Day --> 1 __. 31 ,_ ,_ t 
Year __. 1983 __. 1983 RETURN 
>B46 RETURN 
IE 

This worksheet lets you enter the month, day, and year separately. The 
Future Value function is on the edit line; you must change it to calculate 
the date (the month, day, and year entries). Move the edit cue until it 
highlights the comma that follows 838- 837, type ESCAPE seven times 
to erase the term argument, then type the following: 

@MDY(C39,C40,C41 )-@MDY(B39,B40,B41) RETURN 

The MDY functions calculate the date from the separate entries; the 
earlier date is subtracted from the later one, just as it was before. The 
future value (at B46) is still 3132.09. 

FINDING THE PRESENT VALUE OF UNEQUAL 
PAYMENTS 

The functions that deal with a series of unequal payments use a dif
ferent technique for specifying the data. Rather than specifying each 
item of data as an argument, you provide only two arguments: one key 
item of data, and the range of locations that contains a series of payments 
(or receipts). 

The Net Present Value (@NPV) function, for example, requires the 
following two arguments: 

1. Discount rate (or interest, or cost of money, whichever term you 
prefer), expressed in terms appropriate to the length of the period . 

2 . The starting and ending locations of the range (either row or column) 
that contains the amounts. 
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Assume, for example, you forecast net revenue by month for the com
ing year. What is the net present value of that revenue? If each month's 
revenue is the sqme, you could use the Present Value (@PV) function . 
But what if the monthly revenues vary? Type the following: 

> A30 RETURN 
Revenue --> 
/ FISOOO __. I AVL RETURN RETURN + <-- * 1.02 RETURN 
/ R RETURN __. . M30 RETURN 
R<-<-t 
Interest Rate --> .13 <-- t 
/-- --> /-- <- t 
Total Revenue __. I AVL RETURN RETURN @SUM(B30.M30) <- t 
Present Value__. / AVI. RETURN RETURN 
@NPV( i i i / 12 .B30.M30) RETURN 

As usual, the interest rate is entered on the worksheet in annual terms, 
then divided by 12 to produce the monthly equivalent. The Net Present 
Value function doesn't assume that payments are negative, so no correc
tion is made . The formula that you replicated across 12 months increases 
revenue by 2 percent a month. This makes the twelfth month's revenue 
6.2P (at M30), compared to the original month's 5.000 (at B30). 

The Net Present Value function discounts the first period once by the 
specified rate, the second period twice, the third period three times, etc . 
The total revenue for the year is 67,060, equivalent to receiving $62,409 
at the beginning of the year (the net present value). 

FINDING THE INTERNAL RATE OF RETURN 

The Internal Rate of Return (IRR) function calculates the effective 
return on a capital purchase, development project, or other internal 
investment. It is a special case of net present value; the internal rate of 
return is the interest rate that discounts a series of unequal payments to a 
present value equal to the negative of the initial investment. This allows 
you to compare the return on the investment to the return available by 
investing the same amount of money at the prevailing interest rate . 

Suppose the Manufacturing division of your company proposes to 
install a $50,000 packaging machine. They estimate it will save $10,000 
the first year, and $15,000 a year for the next four years. What is the 
internal rate of return of the proposed investment? Type the following: 
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>A49 RETURN 
Initial Cost ---> 50000 <--- t 
Savings ___. 10000 ___. 15000 RETURN 
/R RETURN ___. . ___. ___. ___. RETURN 
>A51 RETURN 
Int. Rate Return___. /AVIF% RETURN RETURN 
@IRR( - B49.B50.F50) RETURN 

APPLE Ill 
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The initial cost is preceded by a minus sign in the IRR function 
because it is considered a single payment. The internal rate of return of 
this investment is 11 .7% . You can compare this figure to prevailing 
interest rates to help evaluate the proposed investment. 

Save this worksheet by typing /SSFINANCIAL.VC RETURN. 

SUMMARY 

The financial functions save hours of calculations or looking up values 
in a book of tables. The VisiCalc program makes it easy for you to incor
porate the time value of money into planning worksheets. With the 
increasing importance of interest rates, you needn't rely on others to pro
vide this information or make a possibly inaccurate approximation; you 
have direct control over the accuracy, availability, and use of that 
information. 
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A Cost-Estimating Worksheet 
Modulo Arithmetic 
Integer Arithmetic 

Drawing Bar Graphs 
Summary 

LESSON NINE 

2-111 
2-114 
2-114 
2-117 
2-118 

In addition to the financial functions, the If and Lookup functions, and 
the Sum function, the VisiCalc program includes more arithmetic func
tions that can be used in formulas to simplify your calculations. You can 
also use an option of the Format command to draw simple bar graphs on a 
worksheet. 

The table below lists the arithmetic functions and the arguments they 
require. 

This lesson uses a few examples of the arithmetic functions in a simple 
cost-estimating worksheet for material fabrication. For a more detailed 
description of the purpose and requirements of each function, see 
"Functions" in the Reference . 
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Function 

Absolute value 

Average 

Count 

Dot product 

Exponential value 

Integer part 

Natural logarithm 

Logarithm 

Minimum 

Maximum 

Modulo arithmetic 

Pi 

Square root 

Sum 

Sine 

Cosine 

Tangent 

Arcsine 

Arc cosine 

Arctangent 

NOTES: 

Name and Arguments 

@ABS( value) 

@AVERAGE(list) 

@COUNT(list) 

@DOTPROD(rangel,range2) 

@EXP( value) 

@INT( value) 

@LN(value) 

@LOGlO(value) 

@MIN(list) 

@MAX(list) 

@MOD( value, modulus) 

@Pl 

@SQRT( value) 

@SUM(list) 

@SIN( value) 

@COS( value) 

@TAN( value) 

@ASIN(value) 

@ACOS(value) 

@ATAN(value) 

1. value is any VisiCalc value. 

2. list is a series of values separated by commas. 
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3. range is the starting and ending location of a range of locations, 
separated by an ellipsis ( . .. ). 

4. The values for the trigonometric functions (Sine, Cosine, etc.) must 
be specified in radians. To convert degrees to radians, multiply by 
.0174533; to convert radians to degrees, multiply by 59.2578. 
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A COST-ESTIMATING WORKSHEET 

Suppose you have a machine shop that does custom fabrication, and 
specializes in turning out finished circles from sheet steel. Each time 
someone orders your product or asks you for a quote, you must calculate 
the material required, labor required, and tax on the materials . The 
arithmetic functions make it easy to handle this job with a VisiCalc 
worksheet. 

Figure 2-36 shows the cost-estimating worksheet you will enter in this 
lesson. It includes the following variables: 

• Diameter - the diameter of the finished circle . 

• Quantity - the number of circles ordered . 

• Wastage - the amount of raw material lost to waste, expressed as a 
percentage of the finished area . 

• Hourly Rate - the wage you must pay to produce finished goods. 

• Labor Factor - the average number of labor hours (or fraction 
thereof) required per square foot of finished material. 

• Stock Cost - your cost per unit of raw material. 

• Tax Rate - the sales tax rate. 

• Labor Margin - markup on Labor Cost. 

• Material Margin - markup on Material Cost. 

• Finished Area - the total area of all finished circles, calculated by 
multiplying Quantity, Pi, and the square of half of Diameter. 

• Raw Area - the amount of raw material required, calculated by 
adding Wastage to Finished Area . 

• Labor Cost - your cost of labor, calculated by multiplying Labor 
Factor, Finished Area, and Hourly Rate . 

• Material Cost - your cost of materials, calculated by multiplying 
Raw Area and Stock Cost. 

• Labor Charge - the amount you charge for labor, calculated by 
multiplying Labor Cost and Labor Margin. 

• Material Charge - the amount you charge for materials, calculated 
by multiplying Material Cost and Material Margin . 

• Tax - the sales tax, calculated by multiplying Tax Rate and Material 
Charge. 
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Diameter 3.25 
Quantity 3 

Wastage . 10 
Hourly Rate 9 . 75 
Labor Factor .75 
Stock Cost 3.85 
Tax Rate . 07 

Labor Marg in 1.00 
Material Margin .SO 

Finished Area 24.89 
Raw Area 27.3 8 

Labor Cost 181.99 
Material Cos t 105.40 

Total Cost 

Labor Charge 
Material Charge 
Tax 

Total Cha rge 

287 . 39 

363.98 
158 . 10 

11.07 

533.14 

Figure 2-36. First Cost-Estimating Worksheet 

Clear the worksheet and type the following: 

I GCC15 RETURN 
/GF$ 
Diameter t Quantity t t Wastage t Hourly Rate t 
Labor Factor t Stock Cost t Tax Rate t t 
Labor Margin t Material Margin t t Finished Area 
t Raw Area t t Labor Cost t Material Cost t 
/-- --> /-- <- t 
Total Cost t t Labor Charge t 
Material Charge t Tax i 
I-= _, I-= <- t 
Total Charge RETURN 

These are the labels for the worksheet. Compare to Figure 2-36. 

To enter the numbers and formulas, type the following: 

> Bl RETURN 
3.25 t /Fl3 t t .I t 9.75 t 
.75 t 3.85 t .07 t t I t .5 t t 
+B2*@Pl*(Bl/2A2) t 
+ i *(l+B4) t t 
+B5*B6*Bl3 t 
+B7*Bl4 t t 
+ i i i + i i RETURN i i 
+ iii i i*(l+BlO) t 
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+ ii i ii *(l+Bll)t 
+BS* i RETURN t t 
@SUM( ii i i . i )RETURN 
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The screen should look like Figure 2-37. 

2~.§~ 
2, .~~ 

18199 
10540 

28739 

abor. Charge 363 .98 
,a\em!Charge 158.10 

Ta:; 1107 

.~\~c~~~==-. 

Figure 2-37. First Cost-Estimating Worksheet 
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Tota I Charge should be S 53 3. 14 . The Pi function is used to calculate 
the area of the circle; you'll use a few more arithmetic functions in a 
moment. 

As long as the variables remain unchanged, estimating is simply a 
matter of entering the diameter and quantity of circles to be fabricated. 
You can add variables .such as a Lookup function to handle stock that 
varies in cost, or use other formulas to calculate the areas of other 
shapes. 
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If you hide all entries except the customer-supplied information 
(diameter, quantity, etc.) and charges (labor, materials, and tax), you 
could use such a worksheet in the office or on the shop floor for on-the
spot quotes . 

What if, once a sheet of material is cut, it cannot be reused? You must 
charge for the material by the sheet, not by the unit of area. That means 
you must know how many whole sheets the job requires. Any fraction of a 
sheet requires an additional sheet. You can change the worksheet to 
calculate this by using the Modulo Arithmetic (@MOD) and Integer Part 
(@ INT) functions. 

Modulo Arithmetic 
The Modulo Arithmetic function (@MOD) returns the remainder left 

after dividing the first argument as many times as possible by the second. 
For example: 

@MOD(5,4) 1 

@MOD(l2,5) 2 

@MOD(7,2) 1 

@MOD(45.34, 15) .34 

@MOD(20,5) 0 

As the last example shows, if the first argument is an even multiple of 
the second, the value of the function is 0. 

Integer Arithmetic 
The Integer Part function (@INT) returns the integer part of its argu

ment, ignoring any fractional part. The-. argument is truncated, not 
rounded. For example : 

@INT(l.999) 

@INT(9/2) 

@INT(l/2) 

1 

4 

0 

As the last example shows, the integer part of a fraction less than 1 is 0. 

You can use a combination of the Modulo Arithmetic and Integer Part 
functions to calculate how many sheets of material are required . A 
description of the calculation in words : 
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If the Raw Area divides evenly into the Sheet Size, the number of 
Sheets Required is the result of that division, otherwise it is one more 
than the result of that division. 

A formula that contains an If function, an Integer Part function, and a 
Modulo Arithmetic function performs that calculation. You must add 
entries for Sheet Size and Sheets Required, and change Stock Cost from 
a per-unit-of-area cost to a per-sheet cost. Type the following: 

> AS RETURN 
/IR 
Sheet Size ___, /FISO l l l 
192.S RETURN 
>Al6 RETURN 
/IR 
Sheets Needed ___, /FI 
@IF(@MOD( i .BS)=O. 
@INT( i/BS), 
@INT( i /BS)+ 1) l l l 
+ i i i *BS RETURN 

The screen should look like Figure 2-38. The number of sheets needed, 
at Bl6, is 1 . Total Charge has increased to 672.94. 
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'Figure 2-38. Second Cost-Estimating Worksheet 

Compare the formula for Sheets Needed (the three lines following 
Sheets Needed in the entry instructions) with the text description of the 
calculation. The two sets of three lines say the same thing, line-for-line. 

Move the cursor to B2, and type 6 RETURN. Sheets Needed increases 
to 2, because Raw Area is 54 75 and Sheet Size is 50 . Total Charge 
increases to 1345.88 . 

Save the worksheet by typing /SSCOST.ESTIMATE RETURN. 

The cost-estimating worksheet demonstrates how the arithmetic func
tions can be used, singly and in combination, to perform almost any 
calculation you need. The VisiCalc program includes many other func
tions. All the functions are described under "Functions" in the 
Reference. 
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DRAWING BAR GRAPHS 

An option of the Format command lets you represent values on the 
worksheet with a series of asterisks whose length is proportional to the 
value. A value of 1, for example, displays l asterisk; a value of 2 displays 
2 asterisks, etc. 

Try it. Clear the worksheet, and type IF* (the Graph option of the For
mat command). Now type 5 RETURN; Al reads ***** .Type 1 RETURN, 
then 8 RETURN, then 15 RETURN. If the value is greater than the column 
width, the column fills with asterisks. 

For an example of how to draw a graph, type the following: 

/CAY 
/GCC3 RETURN 
MO___, /FR 
I GCC6 RETURN 
Sales ---> 

/GCC15 RETURN 
"Pct of Year <- <- t 
/--RETURN 
/R RETURN ___, . ___, ___, RETURN t 
1 t + i + 1 RETURN 
/R RETURN t. Al4 RETURN R i ___, 
1300 t 1200 t 1200 t 1300 t 1400 t 1600 t 
1300 t 1200 t 1400 t 1600 t 1900 t 2500 t 
I-= t 
@SUM(B3. i ) RETURN 
>C3 RETURN 
IF* 
+ <- /Bl6*100 RETURN 
/R RETURN t . Cl4 RETURN RN 

This gives you a quick look at your yearly sales. The screen should 
look like Figure 2-39. 
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Figure 2-39. Graph of Monthly Sales 

SUMMARY 

This concludes the Tutorial. Because its purpose is to teach basic use 
of the VisiCalc program, the Tutorial doesn't cover all details. But you 
have used all the key features. Now that you have completed the lessons, 
you can use three additional sources for information about the program: 
the Help command, the VisiCalc Pocket Reference, and the Reference 
chapter of this manual. 

The Help command gives a brief description of each command, func
tion, and feature. You can use it any time by typing a question mark (?); 
the information is usually sufficient to refresh your memory about a detail 
you've forgotten, or to give you a quick introduction to a feature you 
haven't used. 

The VisiCalc Pocket Reference gives a brief summary of all the com
mands, functions, and features. Like the Help command, it aids your 
memory and gives a quick picture of a feature you haven't used . 
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The Reference chapter, however, gives a complete description of each 
command, function, or feature. It includes illustrations of the basic 
VisiCalc features (such as moving or replicating), examples of most com
mands and functions, and summaries of all options. To learn the details 
not covered in the Tutorial - all the options of the Attribute command, 
for example - turn to the appropriate topic in the Reference. The topics 
are listed alphabetically to make it easy for you to find what you're look
ing for. 

You're ready to build VisiCalc applications that give you access to 
information that might otherwise take days or weeks to obtain or, in some 
instances, simply not be available. The examples in the Tutorial should 
give you some ideas; you'll find that after you build a few applications, 
ideas will come quicker than you can implement them. 
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INTRODUCTION 

Chapter 3, the VisiCalc Command Reference, is a detailed 
alphabetical listing of each VisiCalc command and important topic. It 
answers any specific question you have about the VisiCalc program. 
While the Commands are listed alphabetically, the Command options 
are presented in the order they appear on the prompt line of the VisiCalc 
screen. Examples are used extensively to give the exact keystrokes 
needed to execute the command. 

Before you use the Reference section, turn to "The VisiCalc Command 
Chart" and the section on "The Screen." The VisiCalc Command Chart 
shows all VisiCalc commands and their options. Each command descrip
tion in the Reference begins with a simple diagram that shows all of its 
options. The section on "The Screen" introduces you to the key elements 
of the VisiCalc® Advanced Version screen. 

This Reference can be used in conjunction with the Tutorial or at any 
time you need to find a specific fact or detail about the VisiCalc 
program. 

Note: Pages 3-3/3-4 contain the Command Structure Chart which is 
packaged separately. 
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ATTRIBUTE COMMAND-/ A 

[[!~--------------' 

Expressmn: Y N 0 

Y Display all formulas in cells where they were entered. 

N Don't display formulas. Normal display, 
i.e., results of formulas displayed in cells. 

D Defaults to global setting. 

oo~------------' 

Hide: Y N 0 

Make cell contents invisible. 

Display cell contents. 

Oelaults _toglobalsetting. 

IMJ------------__J 
Modify: P U A l V # 0 

Protect cell contents from being altered. 

Allows cell contents to be altered. 

Allows labels and value in cell. 

Allows only labels in cell. 

Allows only values in cell. 

Allows only numbers in cell. 

Defaults to global setting. 

[!]~-------------' 

Tab: Y N 0 

Y Sets a tab stop. Cu1sor moves to next cell that has 
been assigned a tab stop when you press TAB. 
CONTROl-8 or SHIFT-TAB moves cursor back one tab 
stop.Cursor tabs: 

1. Across rows, then 
2. Down columns. 

Removes tab stop. 

Defaults to global setting. 

[]~------------~ 

label:<> LRFCD 

< Left align entry. 

Right align entry. 

lintll Leftgutlersetting. 

lint! R Righi gutter setting. 

label repeated across column width. 

Center label in cell. 

Delaults!oglobalsetting. 

t 
E (erase) ----, 

RETUR N or : _.j 
Erases attribu te setting. 
Global default lakes effect. 

3-5 

[JJ 
Toggle between immediate display of 
effectsofattributesanddelayed 
display, i.e .. after RETURN is pressed. 

DefaultsallattributestotheirDefaultsettings. 

Attribute: Default Fields: Y to Confirm 

Y Completes command. Any other key aborts command. 

Value: < > l R + - I C , • Z % $ G F I S * 0 

< left aligns value. 

Right aligns value. 

[intll Leftguttersetting. 

[inti R Right gutter setting. 

% 

Displayssignofvalue,positive(+)ornegativeH 

Displays"-" in front of value ii negative. If positive, display no sign. 

Displays negative numbers in parentheses. 

DisplaysCR(credit)toright valueifvalueis nega tive. 
Displays DR ldebit) if value is positive. 

Separate digits with commas, e.g., 1,D00.000. 

Displays values with decimal point. 

Suppresses trailing zeroes wi!h /AVF 

Multiplies value by 100 and displays"%". 

Displays"$" before value. 

General format. 

[int] specify number of decimals displayed. 

Integer display. 

Scientific Notation. 

Oisplaysintegervaluesasstarsfor bargraph. 

Defaults to global setting. 

RETURN or 
Enters attribute into 
memory; attribu te option list 
displayed on prompt line. 

RETURN or : __j 
Returns you to command level. 
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The Attribute Command sets characteristics for individual cells. To set 
attributes in a cell or to see which attributes are set, move the cursor to 
that cell, and type I A. When the cursor is in a cell that has attributes set, 
/A appears on the entry line . 

E 

H 

M 

T 

L 

v 
D 

The command has seven options: 

Option 

Expression format 

Hide 

Mode 

Tab 

Label 

Value 

Default 

What It Does 

Displays formulas in cells. 

Makes contents of a cell invisible . 

Defines whether or not data can be 
entered in a cell, and what kind of data 
(labels, values or numbers) can be 
entered . 

Sets tab in cell; cursor moves to next tab 
when the TAB key is pressed. 
CONTROL-B moves cursor to previous 
tab. 

Sets label display characteristics. 

Sets value display characteristics. 

Sets all attributes to their current global 
defaults. 

Some attributes control the cell display in much the same way as the 
Format command. In fact, the VisiCalc program actually converts for
mats into attributes, as Figure 3-1 demonstrates. 

IF$ 

A 

SALARIES 
OWNER 
SECTY 1 
SECTY 2 

IF$ /Al<:V2F: 

I I I I I I 0 1-1 o Io I I I I I I Io 1- 1 u I u I 
/F$ is a brief way of implementing /Al< :V2F: 
/Fl is a brief way of implementing /Al< :VI: 
(Note: /A allows you to add attributes to a cell; /F does not) 

J 1AV.$2F: 

A 

JAN FEB MAR SALARIES JAN 
I mo.oo I 2400.00 OWNER I 12.400.00 I 

910.00 910.00 SECTY 1 $9 10.00 
930.00 930.00 SECTY 2 $930.00 

FEB 
$2,400.00 
$910.00 
$930.00 

The /F command allows only one 
format in a cell. 

The /A command allows many 
attributes in a cell. 

MAR 

010·016 

Figure 3-1. Comparing the Format and Attribute Commands 
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The Attribute command allows you more detailed control over cell 
displays than the Format ~ommand. Several attributes may be set in a 
cell; only one Format may be set in a cell. Figure 3-2 shows all the 
display characteristics controlled by the Attribute command. 

Cell 

,. .. :=\ ~'.·· ,... ::.~, ..... ~ I::~~ ... 
~\,.\ /AV· '"'"'" vu DR'"'°'" 

I .. , Thr·/-1 · 1°''-1°1°-l · 1 °_;_1° 1-~ I: 11 E~,~:~ 
---1Av2L-->I IAV 2F 1---1Av2n--

IAL2L /AL2R 
left (Two decimal right 
gutter places) gutter 

, _____________ /GCC 15 115 Characters) _____________ , 

/AL< 
/AV< 
(left 
justify 
command) 

Notes: 
/AHY Hides local cell 
/AEY Displays formula 
/ALO Defaults label setting 
/AVD Defaults value settings 
/AVS Displays in scientific notation 

Figure 3-2. Attribute Settings 

/AV> 
/AL> 
!Right 
justify 
command) 

010-017 

To see what attributes are in effect in a cell, move the cursor to that cell 
and type /A. The attributes are listed on the entry line. Cell formats set 
with the Format command (IF) are converted into attributes. For exam
ple, if you set a cell to integer format (with /FI) and type I A while still in 
the cell, /AL < • VI appears on the Entry Line. The cell displays a value as 
an integer or a label as left-aligned. Any attribute setting which makes a 
previous setting impossible replaces the previous setting. 
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Attributes may be set globally for a window with the /GA option of the 
Global command. Setting an attribute in a single cell-called a local 
setting-overrides any global setting for the same attribute. Note that the 
other five attribute settings are still controlled by the global setting. 

When you save a worksheet, all local and global attributes are saved. 
Attributes do not affect values and labels in memory, only how they are 
displayed. Full precision values are always used in calculations. 

Attributes not set globally or locally retain their program startup set
tings. The program startup settings are listed in Figure 3-3. 

Figure 3-3 also shows the relationship between global and local 
attributes. 

"[!] 

Startup
Default settings 
(cannot be 
changed) 

/For 
IA 
Local (one cell) 
Setting over· 
rides Global 
Command. 

Local (one cell) 

Startup Setting 

/FD or 
/AD 
D- Defaults 
Cancels command 
and reverts to 
Global Command. 

A I c I D I R I F 

Attributes Column 

E =No 
H =No 
M=Unprotected 
T =No 
V =D 
L =D 

width 
Order of Recalculation Formats 
recalculation A M 

C (colul'Qn) Automatic labels-
Left align 

Values 
Right align 

/G C D [A~ O Defaults. 
~ Cancels command 

and reverts to 
startup setting. 

010-018 

Figure 3-3. Local. Global. and Startup Settings 
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When you are entering an option from the Attribute command, the 
current setting of that option is displayed on the edit line . If you are set
ting attributes for one cell {with /A), a"!" will also appear on the edit 
line. Attributes take effect as you specify them when "!" is displayed. 
This allows you to experiment with different attribute settings. Attributes 
are not entered into memory until you press RETURN. Pressing ESCAPE 
before pressing RETURN cancels the latest setting. If you want to keep 
attributes from taking effect immediately, type ! . The"!" will disappear 
from the edit line; an attribute setting will appear on the edit line as you 
specify it, but will not take effect until you press RETURN. 

When you are setting global attributes (with / GA), the "!" does not 
appear on the edit line at first and an attribute does not take effect until 
you press RETURN. (This is useful because large worksheets with many 
entries may take up to several seconds to re-format each time an attribute 
is specified). If you type ! , a"!" will appear on the edit line and attributes 
will take effect immediately . 

A "!" appears as the last item on the prompt line for each attribute. 
This is to remind you that you can switch between immediate re
formatting and delayed re-formatting. For instance, if you type /AE, the 
prompt line will read Expression Y ND 1. Y, N, and Dare the settings for 
the /AE option; the"!" is only a reminder, not a setting. 
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Deleting Attributes 
To delete cell attributes: 

REFERENCE 

1. Place the cursor in the cell, and type I A. 

2. Select the attribute you want to change (E, H, M, T, L, V, D). 

3. Then type E, for erase. Type the specific setting you want to delete. 

The following example shows how to delete an attribute setting. 

Example: 

Type: 

1. /CAY 

Result: 

The worksheet clears, and the cursor 
moves to Al. 

2. I AV .. + RETURN RETURN Values in cell Al will be separated every 
three digits by commas, will be displayed 
with a decimal point, and will be preceded 
by their arithmetic sign, + or - . 

3. /AVE Edit Line: V+ , l[ERASE] 
Program waiting for a specific setting to 
be selected for deletion. 

4. +RETURN RETURN The + setting is erased. Edit Line: V, I 

5. /AHY RETURN RETURN The Hide attribute has been set; contents 
of Al will be invisible. 

6. /AHE Edit Line: HY l[ERASE] 
Prompt Line: HIDE Y N DI 

7. Y The Y (Yes) setting is deleted. 
Edit Line: HD I 
Prompt Line: HIDE Y N DI 
You can enter a new setting now for the 
Hide option. 

The Expression Format Option-/AE 
The Expression Format option displays the expression (formula) in the 

cell. (Normally, the calculated result of the formula appears in a cell.) 
The Expression Format option is useful to examine the logic of a 
worksheet, because it lets you see which cells are referenced by each 
formula in a worksheet. 
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When you type /AE, the prompt line displays EXPRESSION Y N DI . 
(Remember, the ! is simply a reminder that you can switch between 
immediate and delayed re-formatting .) The three options are: 

Y Yes, display the formula in cell instead of the result. 

N Normal cell display, i.e., the result of the formula. 

D Set this cell to the global default last set with /GAE. 

The I AE option displays in the cell what you would see on the entry line 
if you moved the cursor to that cell. The following example shows how 
the /AE option works. 

Example: 

Type: 

1. /CAY 

2. 1 RETURN 

3. 12 RETURN 

4. l--> +Al/A2 RETURN 

5. IA 

6. E 

7. y 

8. RETURN RETURN 

Result: 

The worksheet clears, and the cursor 
moves to Al. 

Entry Line: A1 [VJ 1 

Entry Line: A2 [VJ 2 

Entry Line: 81 [VJ +A1/A2 
Cell Bl displays .5 . 

Prompt Line: Attribute E H M TL V D 

Prompt Line: Expression Y N DI 
Edit Line: ED I 

Edit Line: EY I 

Cell Bl displays + A1/A2 

The result of the formula in this cell is not 
displayed, since the cell is in expression 
format. 
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Setting this option globally, with /GAE, allows you to see every for
mula on the worksheet. Figure 3-4 shows a worksheet displayed in 
expression format. 

Bill to: 

Ranch Supply Co. 
2025 s. Main 
Longmont, CO 80310 

Midwest Hardware S 
327 E. Mountain Av 
Berthoud, CO 80513 

upply 
enue 

Ship to: 

201 

10/16/83 

Net 30 Ship via:Truck 1234567 200 
., ,., . .. .,,. .,.,=.,==c=======:=============="'•""""'"'"" "' """"""' ""'""" " ""'" "'"'====z=c==="=====""""""' """"'""""""'""' ""' ===""'" " '"""" "'"'"'"'"""""'"'" "' "'""" 
Item Quantity Quantity 
Number Desc. Ordered Shipped 

Retail 
Price 

Disc . 
Price 

Total Back 
Price Ordered 

20416 Gloves 100 
20446 Glue 36 
21329 Hammer 100 
21377 Nails 50 

10 
36 
100 
50 

@LOOKUP( E20 ,M , •• A7) +120- ( 120 * ( @LOOKUP(G20 ,CJ ., .ClO) /100) TJ20 *H20 
@LOOKUP ( E21,A4 ., . A7) +121 - ( 121 * ( @LOOKUP(G21,C) ••• ClO) /100) +J21 *H21 
@LOOKUP ( E22 ,A4 , •• A7) +122- ( 122 * ( @LOOKUP(G22 ,C3 ••• ClO) /100) +J22 *H22 
fllLOO!rnP ( E23 , A4 ,, .A7 l +I23 - ( 123 *{ llLOOKUP(G23 , C3 ••• ClO) /100) +J23 *H23 

Subto tal 
Shipping 
T•• 

llSUM(K20 • • • K28) 
llMAX(Bl6 *K29,Bl7) 
@IF(Jl5>0,0 , Bl5*K29) 

@SUM(K29 • •• K32) 

+K33-K3 4 

Figure 3-4. Worksheet Displayed in Expression Forma t 

To print a worksheet in expression format, follow these steps: 

+G20 - H20 
+G21-H21 
+G22-H22 
+G23 - H23 

010-009 

1. Type /GAE Y RETURN RETURN to put the entire worksheet in global 
display format. 

2. If any cells were set locally to non-expression format (with /AEN) , 
reset them to the global default (with /AED). 

3 . Make sure your columns are wide enough to display every term in 
every formula on the worksheet. 

4. Issue the normal print command for your printer . 
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The Hide Option - I AH 
The Hide option makes the contents of a cell invisible. 

When you type I AH, Hide Y N D! appears on the prompt line. The 
three option settings are: 

Y Yes, hide the contents of this cell. 

N No, don't hide the contents of this cell. 

D Set this cell to the default last set with /GAH 

The /AH option overrides /AV (Value) and /AL (Label). The /AE 
option, which displays formulas and expressions in cells, overrides I AH. 

The Mode Option- I AM 
The Mode option controls whether or not data can be entered in a cell, 

and what kind of data can be entered (labels, values or numbers). 

When you type I AM, this prompt appears: MODE P U A L V # DI . The 
settings for this attribute are: 

P Protects the contents of a cell from being changed; no entry is 
allowed in the cell. 

U Allows cell contents to be changed. 

A Allows you to enter all data types-numbers, formulas, and labels. 

L Allows you to enter only labels; numbers and formulas are not 
allowed. 

v Allows you to enter only numbers and formulas; labels are not 
allowed. 

# Allows you to enter only numbers; formulas and labels are not 
allowed. 

D Returns setting to global default last set with /GAM. 

(The ! switches between immediate and delayed re-formatting.) 

3-13 



VISICALC® Advanced Version APPLE Ill 
REFERENCE 

Figure 3-5 illustrates the various settings of the Mode option. 

·Settings Cell will accept Cell will not accept 

/AMV !only values) +B7/B24-A2 LABEL 1 
@SUM IA1...A10) "-GROSS-+@" 
55.7 

/AML !only labels) LABEL 3 +B14-A2 
"-GROSS-+@" 55.7 

/AM# !only numbers) 24.5691 +B7/B24-A2 
10 LABEL 3 

@SUM IA1 ... A10) 

/AMA !all) 55.7 
@SUM IA1...A10) 
" -GROSS-+@" 
LABEL 1 
24.5691 010·019 

Figure 3-5. Mode Option Settings 

The Mode option can save you time entering values and labels. When 
you have the Mode option set to L (labels only) you do not need to begin a 
label whose first character is non-alphabetic with a quotation mark("). 
For instance, if the label-only setting(/ AML) is in effect in a cell, you can 
type the first character in the label -NET- without typing" first. When the 
first character is a command character- /, ;, >, [SPACE] - you must 
type the quotation mark (") first, however. 

Likewise, if the Mode is set to /AMV (values only), you do not need to 
type + to begin a formula whose first character is a cell coordinate 
(Al/Bl - Cl). If you point to a cell with the cursor to enter a value, 
however, you must type the + first. 

WARNING: You can change attributes and formats in a protected 
(/AMP) cell, and you can replicate into a protected cell; I AMP protects 
only data entry. Replicating into a cell in which I AMP has been set will 
change that setting to whatever was replicated. This is also true where 
I AMA, I AML, I AMV or I AM# are in effect. 
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The Tab Option-/ AT 
The Tab option specifies what cell the cursor will move to next when 

you press TAB or CONTROL- B or SHIFT- TAB . You can set tabs at the 
places where data is to be entered, avoiding unnecessary cursor move
ment to find the next entry location. 

The following example demonstrates the Tab option. 

Example: 

Type: 

1. /CAY 

2. /A 
3. T 
4 . Y RETURN RETURN 
5. >AS RETURN 

6. I A TY RETURN RETURN 

7. >AlO RETURN 

8. I A TY RETURN RETURN 
9. > Cl 

10. I ATY RETURN RETURN 
11. >Al 

12. TAB 

13. TAB 
14. TAB 
15. CONTROL-B 

Result: 

The worksheet clears and the cursor 
moves to Al. 

Prompt Line: ATIRIBUTE. EH MT L V D 

Prompt Line: TAB Y N DI Edit Line: TD I 

Edit Line: TY I A tab is now set at Al. 

Cursor moves to A5. 

Tab is now set at A5. 

Cursor moves to AlO. 

Tab is now set at AlO. 

Cursor moves to Cl. 

Tab is now set at Cl. 

Cursor moves to Al. 

Cursor moves to Cl. Tabbing is always 
done across rows first, then down 
columns. 

Cursor moves to A5. 

Cursor moves to AlO. 

Cursor moves back to A5. Typing 
CONTROL- B moves the cursor to the last 
tab, in the reverse order. 

Pressing TAB at the end of a command executes the command and 
moves the cursor to the next tab-set cell. Pressing CONTROL-B or 
SHIFT-TAB (the TAB key while holding down the SHIFT key) executes 
the command and moves the cursor to the last cell with a tab set. 
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The Label Option - I AL 
The Label option controls how a label is displayed. When you type 

/AL, the prompt on the prompt line is: < > LR F C DI . The seven options 
are: 

< Left-aligns the label between gutters. 

> Right-aligns the label between gutters. 

L Determines the number of character spaces between the left edge of 
the cell and the beginning of the label (left gutter). 

R Determines the number of character spaces between the right edge of 
the cell and the end of the label (right gutter). 

F Repeats the label across the column between gutters; similar to the 
Repeating Label command (/ - ) . 

C Centers the label between gutters. 

D Returns the setting to the current global default. 

(The ! switches between immediate and delayed re-formatting.) 

Figure 3-6 shows how gutters and alignment interact. 

Alignment Gutters Cell Display 

Left gutter 121 

{ < 2L J U N E 
/AL 

I I I I I I I 

> 2R J u N E 
I I I I I I I I 

Right gutter 121 

1 

< 1L !default) 1 2 3 
I I I I I 

/AV < OL i 1, 2 I 3 I 

> 2R I 1 2 3 
I I I I I I I 010-0 20 

Figure 3-6. Gutters and Alignment in Cell Displays 

The I ALC option centers a label between the the left and right gutters. 
Thus, if the left gutter is larger than the right gutter, the label is not 
displayed in the center of the column. To insure that a label will be 
exactly centered: (1) do not set any gutters, or (2) set the left and right 
gutters to the same value. Labels with an odd number of characters can
not be exactly centered; the extra character space is to the right of 
center. 

The default setting for label gutters is OR OL, i.e., no gutters. 
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The Value Option-/ AV 
The Value option sets value display characteristics, such as aligning 

values right or left, putting decimal points in values, displaying the sign 
( + or - ) of a value, and others shown below. 

After typing I AV, the prompt line will show: 

VALUE <> LR+ -[C, Z% GFIS*DI 

The settings for this option are: 

< Left-aligns a value between gutters. 

> Right-aligns a value between gutters. 

L Sets the number of character spaces between the left edge of a cell 
and the beginning of a value. Takes an integer argument. If no 
integer is supplied, 1 is assumed. 

R Sets the number of character spaces between the right edge of a cell 
and the end of a value. Takes an integer argument. If no integer is 
supplied, 0 is assumed. 

+ Positive values are preceded with a plus sign ( + ), and negative 
values are preceded with a minus sign ( - ). 0 has no sign. 

Normal value display goes into effect; negative numbers are preceded 
with a minus sign; positive numbers and 0 have no sign. (Useful as local 
setting to suppress leading "+ 11 or " - 11 when I AV+ is set globally.) 

Negative numbers are displayed in parentheses, and positive 
numbers and 0 are displayed with no sign nor parentheses. 

C Positive numbers are displayed with the Debit symbol (DR), and 
negative numbers are displayed with the Credit symbol (CR). 
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Commas appear every three digits in numbers with four or more 
digits to the left of the decimal; e.g. , 1000 is displayed as 1,000 and 
-1000 is displayed as -1,000; does not affect numbers displayed in 
scientific notation. 

The decimal point is displayed whether or not any digits are to the 
right of the decimal point. For example, 3 is displayed as "3." 

Z All trailing zeroes are suppressed in cells with I A VF or I A VS settings. 

% Values are multiplied by 100 and displayed with percent sign ( % ) . 
. 23, for example, appears as 23% . 

$ Displays a value with the dollar sign. Unlike IF$, displays the full 
decimal precision of the value; 2 .345 appears as $2 .345. 

G General value display. Same as the initial program default for value 
displays. 

F Values are displayed in fixed format with the specified number of 
digits after the decimal point; trailing zeroes are displayed unless 
I A VZ is also in effect; this setting takes an integer argument , and if 
none is supplied, the general display takes effect. 

I Displays values in integer form . Overrides I AVZ . 

S Displays values in scientific notation . This setting overrides I AV. , 
/AV, etc. 

• Displays values in graph format; same as /F* (see "The Format Com
mand" later in this chapter). 

D Reverts to current global setting; set with /GAV. 

The best way to see if two settings work together, or to see how your 
display looks when two settings are in effect, is to try it out yourself. You 
can't harm your data, and you can always change the value settings back 
to their defaults . 
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The table below presents a few commonly-used formats and the attri
butes needed to obtain them. 

Attributes 

/AV.,+ 

/AV2F$ 

/AV( 

/AVC 

/AV4F 

/AV% 

Format Sample Display 

Values separated by commas, with + 1,000. 
decimal point, preceded by + 
or- sign. 

Two decimal places shown, including 
trailing zeroes; displayed with dollar 
sign. 

Negative numbers enclosed in paren
theses, accounting-statement style. 

Positive numbers displayed with Debit 
symbol (DR); negative numbers 
displayed with Credit symbol (CR). 

Number displayed with four digits after 
decimal point. 

Number (.10) multiplied by 100 and 
displayed with percent sign(%). 

$1000 .00 

(1000) 

lOOOCR 

1000.0000 

10% 

Note: Be aware that certain attribute settings cause values to be rounded 
for display. Only the displayed value is rounded; the p:r;ogram uses 
unrounded values for all calculations. 

The Default Option - I AD 
The Default option causes a cell to be displayed according to the cur

rent global settings. (Global settings are specified with the / GA option of 
the /G command; see "The /GA Option" for more information.) 

3-19 



VISICALC® Advanced Version 

BLANK COMMAND-/B 

[JJ [fil 

Blank 

t I • • or RETURN 
Erases contents of highlighted entry position, leaves 
format. Any other key aborts command. 

APPLE Ill 
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The Blank command irretrievably erases any label or value in the cell 
where the cursor rests. It does not affect local formats or attributes, if 
they were specified. /B does not work in cells where I AMP is set. 

Example: 

Type: 

1. Place the cursor on the 
entry to be erased. 

2. I 

3. B 

4. RETURN or an arrow 
key. 

Result: 

Prompt line: Command• ABC 
DEFGIKMPRSNW-
Prompt line: Blank 
The cell highlighted by the cursor clears. 
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CLEAR COMMAND-IC 

Y to Clear Sheet 

Y Erases all data, attributes, and column width 
settings. Printer settings, keystroke sequences and 
formats are retained. Any other key aborts command. 

Y to Clear Everything 

All attributes, formats, keystroke sequences, and data 
are erased. Any other key aborts command. 

The Clear command irretrievably erases all data on the worksheet and 
returns the cursor to position Al. If you want to save the worksheet (with 
/SS), be sure to do it before issuing the Clear command. You should 
always use the Clear command before starting or loading a worksheet. 

The command has two options: 

A Sets all worksheet characteristics to the same status as when the pro
gram is loaded. 

S Clears worksheet entries and attributes; formats, printer settings, and 
keystroke sequences are retained. 

The VisiCalc program is too big to fit in current memory. /CS keeps 
whatever commands were entered most recently in current memory, 
while /CA loads the Startup commands only. If you used /R recently, 
clearing the screen with /CS keeps the Replicate command in memory; 
the VisiCalc program does not have to go out to the program diskette to 
get the Replicate command. If you clear the screen with /CA, however, 
the program has to go out to the program diskette to get the Replicate 
command next time you type /R. 
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The Clear All Option - I CA 
The /CA option clears: 

• Labels and values 

• Keystroke Memory sequences (/K =) 

• Printer settings made with /PS 

• Formats and attribute settings 

• Column width settings 

• Titles settings 

• User-defined formats (IF=) 

The Clear Sheet Option- / CS 
The /C S option clears : 

• Labels and values 

• Formats and attribute se ttings 

• Column width settings 

• Title settings 

APPLE Ill 
REFERENCE 

/CS does not clear the following worksheet characteristics: 

• Printer settings made with /PS 

• Definitions of formats you designed yourself using IF= 

• Keystroke Memory sequences 

Example: 

Type: 

l. IC 
2. A 
2. y 

Result: 

Prompt Line: Clear A or S. 

Prompt Line: Type Y to confirm . 

The screen darkens for a moment, then 
reappears with no entries. The status area 
displays the copyright and version 
notices. 

If you type anything other than Y, the Clear command is canceled . 
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DELETE COMMAND- /D 

[!] or [!] or El or EJ Range 
Cursor motion enters range on edit line. 
Range within row deletes corresponding number of 
columns; range within column deletes corresponding 
number of rows. 

Erases second coordinate in range. 

!inti~ 
Deletes lint] columns starting with column that contains 
cursor. If no integer is entered, deletes one column. 

!inti [ill 
Deletes lint l rows starting with row that contains cursor. 
If no integer is entered, deletes one row. 

Delete: Type Y to Confirm 

Deletes specified rows or columns. 
Any other key aborts command. 

The Delete command irretrievably erases rows or columns. If rows are 
deleted, all rows below the deleted rows move up and fill the deleted 
rows; if columns are deleted, all columns to the right move left to fill the 
deleted columns. 

The VisiCalc program adjusts all references on the worksheet to cor
respond to the new coordinates that result when rows or columns are 
moved after the Delete command, then recalculates the worksheet. Cells 
that refer to a deleted row or column display ERROR. 

After you type /D, the Prompt Line reads: 

Delete R C or Range 
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At this point, you can : (1) Type R or C, which specifies one row or 
column to be deleted, starting with the row or column where the cursor 
is, (2) type an integer that specifies how many rows or columns are to be 
deleted, starting with the row or column where the cursor is, then type R 
or C, or (3) enter a range of columns or rows, either by moving the cursor 
or typing the first and last coordinates. Type Y in response to the Y TO 
OONFIRM to delete the rows or columns; any other key aborts the com
mand. 

Figure 3-7 shows how several columns are deleted. 

al Before Deleting 

100 200 300 400 500 600 700 800 
4 

With cursor on '"FEB'", type /D2C, meaning 
'"delete two columns starting here.'" Type Y to confirm. 

bl After Deleting 

4 
5 
6 

JAN MAY JUN JUL AUG 
100 400 500 600 700 800 

'"FEB'" and '"MAR'" columns disappear. 
Columns to the right close the gap. 

G 

Figure 3-7. Deleting Columns 

H 

010·021 

To specify a range of columns or rows to be deleted, place the cursor 
in the first row or column you want to delete, type /D, move the cursor to 
the last row or column you want to delete, and press RETURN. The 
deleted range will be from the first row or column to the last row or 
column. 

To delete columns, specify the range within any row. The ranges 
Al.. .DlO, AlOO . . . DlOO, and A254 ... D254 delete columns A-D. 

To delete rows, specify the range within any column. The ranges 
Al.. .AlO, Zl.. .ZlO, and BKl.. .BKlO delete rows 1-10. 
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Here is an example of how to use the Delete command. 

Example: 

Type: 

1. / CAY 

2. l --> 2 --> 3 --> 

l + Cl RETURN 

Result: 

The worksheet clears and the cursor 
moves to A l. 

The screen should look like Figure 3-8. 

010-026/P 

Figure 3-8. A Reference Before Deleting a Column 

3. > Bl RETURN 

4. ID 

5. c 

Cursor moves to Bl . 

Prompt Line: 
Delete R C or Range 

Prompt Line: 
Delete Type Y to Confirm 
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6. y 

7. --> 

REFERENCE 

The screen should look like Figure 3-9. 

010-027/P 

Figure 3-9. Reference After Deleting a Column 

Entry Line: C1 (VJ 1 + B1 

When column B was deleted, all columns 
to the right moved left to fill the gap. This 
formula has been changed from 1 +Cl to 
1 +Bl so that it still refers to the value you 
entered at Cl in step 2. 

Note: Use the Delete command with care . You cannot recover the 
information from a row or column after you have deleted it. The Insert 
command creates space for a row or column, but does not recover 
deleted information. 

If you delete an entry that is referenced in a formula at another loca
tion, all locations that refer to the deleted entry display ERROR. 
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EDIT COMMAND-IE OR CONTROL-E 

!Edit): Label or !Edit): Value 

Allows editing of highlighted cell. 

!any char) 

Inserts character 
toleftofeditcue. 

El El 

Go to last 
character on 
edit line. 

Deletes character 
to left of edit cue. 

Moves edit cue 
without changing 
entry. 

Go to beginning 
of edit line. 

The Edit command lets you change an entry without retyping the entire 
value or label. You can insert or delete characters anywhere in the entry; 
this is especially helpful when you must change a long or complex for
mula. Two forms of the Edit Command can be used: to edit something 
being typed on the edit line (use CONTROL-E); to edit an entry already 
written on the worksheet (use IE). 

After you type IE or CONTROL- E, the entry to be edited is on the edit 
line. If you type IE, the edit cue is at the beginning of the edit line; if you 
type CONTROL- E, the edit cue is at the end of the edit line. You can 
move the edit cue along the edit line without affecting the entry. Typing 
<- moves it left one character, --> moves it right; t moves it to the begin
ning of the line, and t moves it to the end. Typing ESCAPE erases the 
character to the left of the edit cue; typing any other character inserts 
that character to the left of the edit cue. 
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Type RETURN to end the edit command, or type CONTROL-C to 
cancel it. 

To edit the entry at the cursor location, type IE. To edit an entry being 
typed (not yet written on the worksheet), type CONTROL-E. 

Example: 

Type: 

1. /CAY 

2. misteak 

3. CONTROL-E 

5. +-- +--

6. ESCAPE 

7. t 

8. e RETURN 

Result: 

The screen clears and the cursor moves to 
Al. 

Prompt Line: Label Edit Line: misteak 
The edit cue follows the k. 

Prompt Line: [Edit] Label 
Edit Line: misteak The edit cue follows 
the k. 

The edit cue highlights the a . 
Edit Line: mistak The edit cue still 
highlights the a . 
Edit Line: mistak The edit cue follows the 
k. 

Entry Line: A1 [L] mistake 
Prompt Line: clear 
Edit Line: clear Al: mistake 
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FILE NAMES 

Each time you save a worksheet to a storage device, such as a diskette, 
you create a file. Every file on a diskette must have a unique name, 
known as its file name, to differentiate it from all other files on the 
diskette. If you do not use subdirectories (see "The Storage Command" 
in the Reference and below), the file name is called the local name. 
If you use subdirectories, you can use the same local name once per 
subdirectory. 

If you try to save a file under a local name that you've given to an 
earlier file, the contents of the more recent file will take the place of the 
contents of the earlier file, effectively erasing it. You should save to an 
existing file name only when you are updating the existing file. 

A valid local name or subdirectory name can include up to 15 
characters. The first character must be a letter. The rest of the name can 
include letters, numbers, and periods. No other characters, including 
the space character, are allowed in a local or subdirectory name. 

Thus, FILETWO.VC and FILE2.DIF are both valid. Two examples of 
invalid names are 1980ACCOUNTS (begins with a number) and 
MYDISKETTE NO.TWO/PF (includes a space, a slash, and is longer 
than 15 characters). 

Note the suffixes in the above local name examples- .VC, .DIF, and 
.PF. They represent the three types of files that VisiCalc can create. 
Their purpose is to help you and VisiCalc differentiate between the three 
file types. 

We recommend that you append .VC to any standard VisiCalc local 
name (one saved with /SS), .DIF to any DIF format local name (one saved 
with /S#S), and .PF to any Print Format local name (one saved with /PF) . 
See Part III, "The Storage Command" and "The Print Command" for 
further details. 
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PREFIXES AND PATHNAMES 

Whenever you format a diskette (see Appendix A), SOS (the Apple III 
Operating System) not only prepares the diskette to receive data, but 
also creates a directory known as the main or root directory. The direc
tory stores the file names and file addresses of all the files on its disk. 

Because the directory is a file, SOS gives it a name, the volume name. 
The formatting process creates the name /BLANK. With the Apple III 
Utilities Diskette, you can change the volume name on any diskette; i.e., 
/BUDGET, /MYDISKl, /SALES3, etc. In fact, it's a good idea to give 
each volume a unique name. See the Apple III Owner's Guide for details 
on how to rename a diskette directory. 

Besides naming a directory and recognizing directory names, SOS 
also recognizes device names. Every device connected to the Apple III 
has a name. For example, the built-in disk drive is .Dl. The other floppy 
drives are .D2, .03, and .D4. If you are using the ProFile hard disk, the 
device name is .PROFILE. The device name for the Corvus hard disk is 
.Cl. If you have connected a Silentype™ printer, SOS recognizes it as 
.PRINTER. 

Either a device name or a volume name can serve as a prefix to the 
local name of a file. Note that a device name always begins with a period 
(.) and a volume name always begins with a slash (/) . The slash also 
serves to separate either type of prefix from the local name . The prefix
slash-local name combination is known as a pathname. 

If you want to locate a file on a drive other than the default drive, you 
must use the pathname. As an example, let's say that the 
built-in drive was the default drive and that drive 2 contained a diskette 
with the volume name /SALES and a local file named FORECAST.VC. 
To load FORECAST.VC, you would first type /SL, followed by either 
. 02/FORECAST. VC or /SALES/FORECAST. VC. 

When you specify a device or volume with a prefix, SOS makes that 
prefix the default value. You won't have to specify a prefix again until 
you go to another device or volume. 
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SUBDIRECTORIES 

SOS also lets you create subdirectories with the /SC command (see 
" The Storage Command"). A subdirectory is a file that points to other 
files, even to other subdirectories. You don't have to store your files by 
subdirectories, but they are extremely handy for hierarchical structuring 
of data. 

Once you have created a subdirectory, it becomes the default 
reference for all storage commands. To gain access to other files and 
subdirectories, you must name them as part of a pathname. 

For example, let's say you have two subdirectories on a diskette, one 
named SUBl and the other named SUB2. Further, each of these sub
directories contains two files, FILEl and FILE2. If you are working with 
FILEl in SUBl and want to use FILEl in SUB2, you would type /SL, the 
Load command, followed by .D l/SUB2/FILE1. This assumes that the 
diskette containing these files is in the built-in drive . 

Note that after typing .Dl/SUB2/, you can scroll through the local 
names in SUB2 (see "Scrolling" below) . 

Subdirectories cannot be deleted until you have first deleted all the 
files that they point to . When this is done, you must use the regular SOS 
DELETE command. /SD will not delete subdirectories. For a thorough 
discussion of subdirectories, see the Apple III Owner's Guide and "The 
Storage Command" in this chapter. 

SCROLLING 

To find your files more quickly, VisiCalc allows you to scroll through 
the file names in a diskette directory . For example, if you want to load a 
file, scroll through the local names by typing /SL and pressing ---> . The 
drive whirs and displays the first file name it finds on the edit line. 

To view other file names, press ---> again. You can press ---> until you 
have scrolled through every file name in that directory . You can also 
scroll backwards by pressing <-- ; however, <-- works only after you have 
pressed ---> . To select a file for loading, scroll to the file name you want, 
and press RETURN. 
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If you are using subdirectories, scrolling operates a little differently. 
After you load the program, press /SS --> to put the names in the main 
diskette directory on the edit line. To enter a subdirectory, scroll to its 
name and press RETURN. You can then use --> and <- to scroll through 
the subdirectory names. When you reach the last name in the subdirec
tory, press --> to place the subdirectory name on the edit line. You can 
then type a new file name to add to the subdirectory. Typing--> again will 
cancel the storage command. 

When you enter a subdirectory, the prefix for that directory is set (see 
the Apple III Owner's Manual) . The next time you scroll through file 
names, the names in that subdirectory appear . If you wish to enter a dif
ferent directory, type a different directory prefix when you are prompted 
for the file name. You can also enter a different directory when a file 
name is on the edit line. Pressing i will move the edit cue back to the 
previous slash, deleting the characters in between. You can press i until 
you have deleted the subdirectory name and type in a new name, or you 
can press i once and press --> to scroll through names in the next higher 
directory. 

Note that you can scroll file names on the edit line with /SS, /SL, /SD, 
S#S, S#L, and /PF. 

You can also use scrolling to modify a file name already in the direc
tory-a handy technique for updating. For example, if you load and 
modify a file called SALES3.VC and want the update version to be called 
SALES4.VC, type /SS->. 

Continue to press --> until the name .Dl/SALES3.VC appears on the 
edit line. Then erase the 3 by using ESCAPE, replace it with 4, and reap
pend the .VC suffix (or use CONTROL-E to edit the file name). Press 
RETURN to save the current worksheet as . D l/SALES4. VC. 

If you want to modify a pathname, you can press i to jump the edit cue 
back to the previous slash. For example, if you have the pathname 
.Dl/SUBl/FILEl and you want to change SUB! to SUB2, you would press 
i ESCAPE ESCAPE, then type 2/FILEI. 
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FORMAT COMMAND-IF 

rn w 

ffil--------__J 
Defaults to global format of current 
window. 

cru-----------' 
General format. 

[[]------------' 
Integer display. 

[I] -------------' 
Left justify entry. 

CID-----------~ 
Right justify entry. 

w-----------_J 
Dollars and cents format. 

Displaysintegervaluesasstarforbar 
graphs. 

VISICALC® Advanced Version 

B 

!any char! 

t 
ITJ !any char! 

Formats cell according to IF · 
!any letter, 1, @, #, $, %, , &, ·, 1, 1, ",, 

user-designed format definition). 

Defines your own format using attributes. Any letter, 
shifted number!! .@. ti, $, %, , ", L )). "or' 

(defines format} .,.___J 

User Format· Name A-Z I @ # $ % • I I " ' 

Select attribute string to define your 
own format. 

RETURN __l 
Enter format in memory. User-defined G I L R $ * 
formats replace standard formats. 

El 
Repeats label across width of cell. 

The Format command controls how an entry is displayed or 
printed. It applies to one location on the worksheet; the effect is called 
a local format. With the format command, a cell may have only one for
mat assigned to it. 

Note: The Format option of the Global command controls how the en
tire worksheet is displayed; the effect is called the global format. A local 
format overrides the global format. When the VisiCalc program is loaded 
(or cleared with the Clear command) the global format is General, and 
displays values to the maximum precision. 
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Each cell on the worksheet can be assigned a local format. The label or 
value in a cell is not changed by the Format command; only their ap
pearance is affected. The entry line shows the value or label as it was 
entered. The full precision of a value is used in calculations. 

The entry line shows the local format. The local format is assigned to 
the cell contents, not the cell location; if the contents are moved to 
another location, the local format moves with it. Erasing the contents of a 
cell with the Blank command, however, does not remove a local format. 
Clearing the worksheet with the /CA or /CS options of the Clear com
mand removes all local formats. 

To assign a format to a row or column before writing on it, format the 
first entry and replicate the format with the Replicate command across 
the row or down the column. 

The following example is used to illustrate all the Format command 
options. To type this example and save it for future reference, follow 
these steps. 

Example: 

Type: 

l. /CAY 

Result: 

The worksheet clears, the cursor moves to 
Al, and the global format is set to 
General. 

2 . Label entry->l.23456789 One label and two values are displayed. 
-> 99.999 RETURN 

3. /SSformex RETURN The example is saved in a file named 
formex. 
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Default Format-/FD 
The Default format is the format last set with the Global command. If no 

global format is in effect, the Default is the General format, described 
later in this section. 

This example (1) uses the Global command to display all numbers with 
two decimal places (Dollars-and-Cents format), (2) uses the Format com
mand to set the local format at Cl to Integer, and (3) uses the Format 
command again to default to the Global Dollars-and-Cents format. 

Example: 

Type: 

1. Load or type the sample 
worksheet. 

2. /GF$ 

3. /Fl 

4. /FD 

Result: 

Entry Line: C1 [VJ 99.999 
Bl: 1.23 Cl : 100 00 

The worksheet is displayed in Dollars
and-Cents format. 

Entry Line: C1 /Fl [VJ 99.999 
Bl : 1 23 Cl: 100 

Cl is now displayed in integer format; Bl 
is unchanged. 

Entry Line: C1 [VJ 99.999 
Bl: 1 23 Cl: 100.00 

The Default format is Dollars-and-Cents 
because that was the last global format 
set. 

Even though the entry at Cl was displayed in three different formats, 
the actual value-as shown on the entry line-remained the same. The 
entry line value is used in calculations. 

3-35 



VISICALC® Advanced Version APPLE Ill 
REFERENCE 

General Format- /FG 
The General format is in effect when you load the VisiCalc program or 

clear the worksheet. In the General format: 

• Numeric values are displayed to the maximum precision and aligned 
with the right edge of the column. The leftmost position of each col
umn is always blank so that values won't run together across the 
worksheet. 

• Labels are displayed aligned with the left edge of the column. The 
label is displayed only to the right edge of the column, but the full 
label is kept in memory and displayed on the entry line. 

This example uses the Global command to change the global format to 
Integer, and the Format command to set the local format at Cl to 
General. 

Example: 

Type: 

1. Load or type the sample 
worksheet. 

2. /GFI 

3. /FG 

Result: 

Entry Line: C1 [VJ 99.999 
Bl: 1 Cl: 100 

The Integer format controls the entire 
worksheet and has rounded both entries. 

Entry Line: C1 /FG [VJ 99.999 
Bl: 1 Cl: 99.999 

The local format at Cl is General, so the 
value is displayed just as it was when the 
global format was General. Bl, however, 
is still controlled by the global Integer 
format. 
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Integer Format - / FI 

Integer format rounds all values to the nearest whole number and 
displays the rounded number. Values are stored with full precision in 
memory and full precision values are used in all calculations. 

Left-Aligned For mat - / FL 

The Left-aligned format aligns a label with the left edge of the cell, and 
aligns values with the second space from the left edge of the cell. Cells 
which contain values reserve the left-most character space to keep 
values from running together across the worksheet. 

This format displays values as in the General format (maximum preci
sion); decimal values cannot be displayed both as rounded integers and 
left-aligned using the Format command. For information on more detailed 
cell displays, see the section on "The Attribute Command" earlier in this 
chapter. 

Example: 

Type: 

1. Load or type the sample 
worksheet. 

2. / FL 

3. / FI 

4. / FL 

Result: 

Entry Line : C1 /FL [VJ 99.999 
Bl: 1 .234568 Cl: 99 .999 

The value at Cl moves to the left side of 
the entry position (the first character 
space remains blank). 

Entry Line: C1 /Fl [VJ 99 .999 
Bl: 1 .234568 Cl: 100 

The Integer format rounds the value at Cl 
to 100 and displays it aligned with the 
right edge of the column. 

Entry Line: C1 /FL [VJ 99.999 
Bl: 1 .234568 Cl: 99 .999 

The value at Cl is displayed just as it is in 
the General format (maximum precision) 
and moved to the left of cell Cl (the first 
character space remains blank) . 
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Right-Aligned Format-/FR 
The Right-aligned format displays a label or value aligned with the 

right edge of the cell. 

Example: 

Type: 

1. Load or type the sample 
worksheet. 

2. > A2 RETURN 

3. Label RETURN 

4. /FR 

5. >Al RETURN 

6. /FR 

7. /GC14 RETURN 

Result: 

Cursor moves to A2. 

Entry Line: A2 (L] Lobel 

Entry Line: A2 /FR (L] Label 

Label shifts to the right of cell A2. 

Entry Line: A1 [L] Lobel entry 
Al: Lobel ent 

Entry Line: A1 /FR (L] Label entry 
Al: Lobel ent 

Because the label fills all of cell Al, it 
can't move to the right. As the entry line 
shows, however, the Right-aligned format 
is assigned to the cell. 

Now the label is moved to be aligned with 
the right edge of the cell because the 
label is shorter than the column width and 
can be moved within the cell. 

Dollars-and-Cents Format- IF$ 
The Dollars-and-Cents format displays all values rounded to two 

decimal places; it adds two decimal places (.00) to integers and an extra 
0 to values with just one decimal place. A $ is not displayed. The com
mand has no effect on labels. 

Example: 

Type: 

1. Load or type the sample 
worksheet. 

2. IF$ 

Result: 

Entry Line: C1 /FS (VJ 99.999 
Cl: 100.00 
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Graph Format-IF* 
The Graph format displays the number of asterisks equal to the trun

cated (not rounded) integer value of the cell. A cell can display one 
fewer asterisk than the column width (the first character space is blank). 

Example: 

Type: 

1. /CAY 

2. U2t3t4t5 > BIRETURN 
3. IF* 
4. /RRETURNLBSRETURN 
5. + +-- RETURN 
6. /R RETURNt.BS 

RETURN R 

Result: 

The worksheet clears and the cursor 
moves to Al. 

Puts a column of numbers in column A. 

Sets the Graph format at Bl. 

The formula +Al sets Bl equal to Al. 

Replicating the formula with a relative 
reference to Al sets B2-B5 equal to 
A2-A5. Now the values are displayed as 
numbers in column A and a bar graph in 
column B. 

Any number typed at Al-A5 is displayed as a number in column A and 
a bar of asterisks in column B. (A number larger than the column width 
displays the maximum number of asterisks, one less than the column 
width.) See "Drawing Bar Graphs" in Lesson Nine for more detailed ex
amples of the graph function. 

Repeating Labels- /F-
Y ou can repeat a label character across a cell by typing IF - and the 

character. This works the same way as the Repeating Label command 
(I - ) . See the section below on "The Repeating Label Command" for 
more information. 
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Assigning Complex Formats Easily-IF= 
The IF= option allows you to use a letter, or shifted number to stand 

for a complex format that you specify with the options of the Attribute 
command. You can specify up to 37 formats, any one of which you can 
invoke by typing IF and the format character. 

You should follow these steps when defining your own format: 

1. With the cursor in any cell, type IF=. The following prompt will 
appear: 

User Format Name: A-Z l@#$% A*()"' 

2. Type a one-character format name. This name identifies the set of 
attributes you are about to enter as a format that can be invoked with 
IF. 

3. After you enter the format name, this prompt will appear: 

User Format E H M T L V D 0 

This prompt lists the same options as the Attribute command prompt, 
plus 0 . You can now select the attributes you want for this format the 
same way you select attributes in the I A command (for information on 
attributes, see the preceding section in this chapter, "The Attribute 
Command"). 

Note: A format does not automatically go into effect in the cell where 
the format was defined. To assign the format to the cell, type /F(format 
name). 

Whenever you type IF followed by the name of a format you defined, 
the attributes identified with the format na;me are assigned to the cell 
where the cursor is. 

You can name formats that you define with any letter (except D), or any 
shifted number, quote or apostrophe (!@#$% /\ *()" '). If you name a 
format G, I, L, R, $, *, be aware that for the purposes of the worksheet 
where you defined it, your format takes the place of the program's stan
dard format. If you name your format I, for instance, typing /FI will 
display the cell's contents according to your definition of I, not in integer 
format, as would usually be the case. 

If you name a format G, I, L, R, $, *, you can go back to the original 
program-supplied format by typing /F=(format name)OY. You can not 
name a format /FD, because this is the default format. If you want to clear 
a format that is named something other than G, I, L, R, $, *, type 
/F=(format name)OY. 
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If you want to clear a cell of all formats, put the cursor in the cell and 
type /FD . This works globally, also; just type / GFD. 

To review all the formats you have defined, type IF. The names of all 
the formats you defined on the current worksheet will appear on the edit 
line, under the normal Format command prompt. 

Format to Attribute Conversions 
Formats are converted into attributes by the VisiCalc program. If you 

type I F$ in a cell, for instance, and then type /A to see if that cell has any 
attributes set in it, the Prompt Line will read: 

/AL < V2F 

(The section on "The Attribute Command," particularly figure 3-2, 
describes these settings in detail.) 
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1.'HE FUNCTIONS-@ 

Functions .do complex calculations that would otherwise take a lot of 
time. Some functions save you the effort of typing frequently-used for
mulas (such as adding the values of a range of locations); some save you 
the time of using a reference table (such as trigonometric functions); 
some let you choose alternative values from tables (such as looking up 
tax rates from a table). 

A function can be used anywhere a formula can be used. It consists of 
the @ sign, the name of the function and an argument (or list of 
arguments) in parentheses. An argument is a value (formula or reference 
to other locations) that the function uses to calculate its own value . 

The @SUM function, for example, can take any number of arguments: 

@SUM(Bl,S2,A4* .23) 

This adds the value of Bl, S2, and .23 times the value of cell A4. 

The @SQRT function takes one argument: 

@SQRT(625) 

Its value is 25, the square root of 625. 

The @CHOOSE function selects one of several alternative values based 
on the value of the first argument: 

@CHOOSE(A4,17,8,23,44) 

The value of the @CHOOSE function depends on the value of its first 
argument, A4. If A4 is 1, the value is 17; if A4 is 2, the value is 8; and so 
forth. 

The @ starts a value entry (no preceding + is necessary). 
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The functions available in the VisiCalc program are listed in this sec
tion under five headings: 

• Arithmetic Functions 

• Calendar Functions 

• Financial Functions 

• Logic Functions 

• Trigonometric Functions 

Arguments 
The following table lists the various types of arguments required by the 

VisiCalc functions. 

Argument What it Means 

v A single value; either a cell reference, a number, or an 
expression that evaluates to a number. 

list A list of single values or ranges separated by commas. 

range A series of adjacent cells (Al. .. A5 and Al. .. Cl are ranges). 
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Arithmetic Functions 
The functions in the following table perform the listed arithmetic 

calculation on a single argument (specified by v in the table). 

Function 

@ABS(v) 

@EXP(v) 

@INT(v) 

@LN(v) 

@LOGlO(v) 

@SQRT(v) 

Result 

Absolute value of the argument. 

e (2 .71828 ... ) to the power specified by the 
argument. 

Integer portion of the argument. 

Natural log (base e) of the argument. 

Logarithm (base 10) of the argument. 
(Y = @LOGlO(X); X = 10 to the Y power.) 

Square root of the argument. 

ROUNDING FOR LESS PRECISION: @ROUND (v. precision) 

Because the VisiCalc program calculates and rounds to 11 (and 
sometimes 12) decimal places, differences of pennies and even dollars 
can occur between VisiCalc results and those produced by ordinary 
2-place precision calculations . This difference can cause problems when 
attempting to balance books and during audits. 

To solve this problem, you can use the @ROUND function to reduce 
the calculating precision to as many places before or after the decimal 
point as you want. The @ROUND function takes two arguments : the 
value you want rounded (v) and the number of decimal places you want it 
rounded to (the precision). The value argument can be a cell reference, 
a formula, or a any real number; the precision argument can be from 
-59 to 59. 

If the precision argument is zero o.r a positive number, it indicates how 
many decimal places the number is to be rounded to. For example, 
@ROUND(l23.456,l) equals 123.5; @ROUND(l23.456,2) equals 
123.46; @ROUND(l23.456,0) equals 123. 

If the precision argument is negative, it indicates how many places to 
the left of the decimal point the number is to be rounded to. For example, 
@ROUND( 123456, - 2) equals 123500. You can use the @ROUND func
tion in each cell to round numbers on a balance sheet or other worksheet 
to hundreds, thousands, or millions. 
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You can then divide every number on the worksheet by 10, 100, 1000, 
and so forth, to simplify the appearance of the worksheet. You might 
want to make a note such as "000 omitted" at the top of such a worksheet, 
so you will remember the true values of the numbers. 

Numbers rounded with @ROUND actually change in memory; the 
rounded values are used in all calculations. Numbers are rounded to the 
specified precision, but trailing zeroes are not displayed. (@ROUND 
(109.84499,4) equals 109.845, for example.) This is unlike cells with 
value display attributes, which affect only how numbers are displayed. 

THE MODULO FUNCTION- @MOD(n,m) 

The Modulo function takes two arguments; the function returns the 
remainder after the first argument (n) is divided by the second argument 
(m). Both arguments must be real numbers, but need not be integers. 
The second argument (m) may not be 0. The value returned has the same 
sign ( + or - ) as the second argument (m). 

THE DOT PRODUCT FUNCTION - @DOTPROD(rangeLrange2) 

The Dot Product function multiplies the contents of corresponding 
cells in two ranges and sums the products. For instance, 
@DOTPROD(Al. .. AS,Bl. .. BS) yields a value equal to 
(Al *Bl)+ (A2*B2) ... + (A5*B5). Ranges may be from either columns or 
rows; you can mix column and row ranges. There must be an equal 
number of items in each range, and labels in any range evaluate to 0. 

3-45 



VISICALC® Advanced Version APPLE Ill 
REFERENCE 

ARITHMETIC FUNCTIONS THAT USE A LIST OF ARGUMENTS 

The functions in the following table do calculations with a list of 
arguments (represented by "list" in the table). The list can have 
numerous elements. The arguments are separated with commas. 

Function 

@AVERAGE(list) 

@COUNT(list) 

@MAX( list) 

@MIN(list) 

@SUM(list) 

Result 

Arithmetic mean of the values in the list. The 
result is equivalent to @SUM(list) divided by 
@COUNT(list). The maximum number of 
elements in the list is 255. 

Number of non-blank entries in the list. The 
maximum number of elements in the list is 
255. 

Largest value in the list. 

Smallest value in the list. 

Sum of all values in the list. 
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ARITHMETIC FUNCTIONS WITHOUT ARGUMENTS 

Several arithmetic functions do not require an argument. 

@Pl: @Pl is the ratio of the circumference of a circle to its diameter, 
3.1415926536. 

@NA and @ERROR: @NA (Not Available) is used when a worksheet is 
set up before the data is written. Because a blank cell evaluates to 0, 
ERROR is displayed in each cell where zero appears as a denominator 
and incorrect or misleading values can be produced at other cells. 
Writing @NA in the blank cells causes the VisiCalc program to evaluate 
all entries that refer to those positions as f'JA. 

The result of an illegal calculation is displayed on the worksheet as 
ERROR. This can be caused several ways: (1) by a too-deep nesting of (or 
+ , such as + Al* ((B2 - (B3 + (B4 * (B5 - (B3/ (Bl + (Bl/(Dl - (B2 + (B7* 
(B9 + Bl0)/(B4* (B7 +(Bl - B2)))))))))))))); (2) by an error in writing a 
formula, or (3) by deleting a row or column that is referenced in a for
mula. ERROR is displayed in the cell that contains the error and in all 
locations that refer to it. 

The @ERROR function causes ERROR to be displayed at the location 
where it is entered and all locations that refer to it. 

@TRUE and @FALSE: @TRUE and @FALSE are used with the logic 
functions described later in this section . They cause TRUE or FALSE to be 
displayed at the locations where they are entered. The values TRUE and 
FALSE are also displayed when the comparison operators ( <, >, 
< =, > =, and <> )are used. 

FUNCTIONS THAT SELECT ALTERNATIVE VALUES AND LABELS 

Three functions can be used to select alternatives for calculations. 

@CHOOSE: The @CHOOSE function takes one of the values in its list 
of arguments. The first element in the list is the index to the following 
arguments. For example, in @CHOOSE(A4,17,6,33,39), A4 is 
evaluated first. If A4 is 1, the result is 17; if A4 is 2, the result is 6; and so 
on. @CHOOSE evaluates to NA if the first argument is zero or less, or if 
the value of the first argument is greater than the number of remaining 
arguments. 
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@LCHOOSE: The @LCHOOSE function works just like the 
@CHOOSE function, except that @LCHOOSE can return a label 
instead of a value. @LCHOOSE takes one of the values in its list of 
arguments. The first argument in the list is the index to the following 
arguments. For example, in @LCHOOSE(Al,B4,B5,B6), Al is 
evaluated first. If Al is 1, the result is the contents of cell B4; if Al is 2, 
the result is the contents of cell B5; and so on. @LCHOOSE evaluates to 
NA if the first argument is zero or less, or if the value of the first argument 
is greater than the number of remaining arguments. 

Note that @LCHOOSE always returns the contents of a cell, whether 
the cell is a label or a value. "@LCHOOSE(expression)" is the same as 
"@LABEL(@CHOOSE(expression))" (see the following section on 
@LABEL for details). 

@LOOKUP: @LOOKUP searches for a value in a range of locations 
and evaluates to a corresponding value from an adjacent range. The 
range to be searched can be in either a row or a column; the adjacent 
range must be in the column to the right of the range searched or in the 
row below the range to be searched. Values in the range must be in 
ascending order. 

The search value is compared to successive values in the search range 
until the largest value is found that is equal to or less than the search 
value (or until the end of the table is reached). The corresponding entry 
in the adjacent range is the value that the @LOOKUP function assumes . 
If the value being searched for is smaller than the first entry in the lookup 

· table, @NA is returned. If the value being searched for is larger than 
any value in the lookup table, the last value in the table is returned. 
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Two arguments are required: the first is the value to be searched for, 
and the second specifies the range that contains the table of values to be 
searched. 

Figure 3-10 shows several lookup tables. 

A B c D G H 

Horizontal Lookup Table 

1 50 250 500 1000 
4 25 35 40 45 55 
5 
6 
7 v~;"' I s~ 25 
8 35 
9 Lookup 250 40 

10 Table 500 45 
11 Qty: 100 1000 55 
12 Disc: +35 

The Value of @LOOKUP (811, A3 ... E3) is 35 010-008 

Figure 3-10. Lookup Tables 

THE @LABEL AND @VALUE FUNCTIONS 

@LABEL: @LABEL returns the expression it takes as its argument in 
the form of a label. The @LABEL function takes an expression as its 
argument. The expression can be simple (Al) or complex 
(@IF(Al > A3,@LOOKUP(Bl,B2 ... BS),DS)). Since @LABEL is a func
tion, and therefore a value entry, however, a cell that contains an 
@LABEL function is still a value cell. 

This type of "hybrid entry" lets you display the result of a function, 
such as @IF, in the form of a label. For instance, consider the formula 
@IF(l=2,Al,A2), which returns A2 since 1=2 is FALSE. If the label 
cat is in cell A2, the value of the formula would be 0, because normally a 
cell with a label in it has the value 0. However, if the formula was 
@LABEL(@IF(l =2,Al,A2)), the formula would return @LABEL(A2). 
In this example, the cell with the formula in it would display cat. If A2 
contained the mathematical expression "@SUM(Bl. . . BS)," 
@LABEL(A2) would return the sum of the values in Bl through BS. 
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When you use this function with @LOOKUP, you can achieve the 
effect of having @LOOKUP return a "hybrid entry" that looks like a 
label but is a value. Thus, in a lookup table that returns discount rates 
based on the amount of goods purchased, you could make the 
@LOOKUP function return "Five percent." 

@LABEL has several subtle qualities. First, a cell with an 
@LABEL(coordinate) function in it looks like a label cell if the cell 
referenced by coordinate contains a label. Since the cell with the 
@LABEL in it is a value cell, however, the cell is counted by functions 
such as @COUNT, @MAX, @AVERAGE, and @MIN. The @COUNT 
function, for example, does not count cells with labels in them; a cell 
containing @LABEL(Al) would be counted, however, even if Al con
tained a label. Second, @LABEL does not change a value into a label; 
1 + @LABEL(Al) is still 2 if Al contains the value 1. This is also true for 
the special values: @NA, @ERROR, @TRUE and @FALSE. 

@VALUE: The @VALUE function guarantees that a cell reference will 
return a "true value," and not a "hybrid entry" (see above). As mentioned 
above, @LABEL returns a "hybrid entry" that looks like a label but is a 
value; @VALUE allows you to insure that a "hybrid entry" does not 
creep into a formula . For instance, consider the formula given above: 
@LABEL(@IF(l = 2,Al,A2)). This formula always returns a "hybrid 
entry." If you change the formula to @LABEL(@IF(l =2,Al,@VALUE 
(A2)), however, a true value, as opposed to a hybrid entry, is returned. 
Note that even inside an @LABEL function, @VALUE guarantees that a 
true value is returned. 

Calendar Functions 
Calendar functions perform date arithmetic. You can use the calendar 

functions for simple applications, such as determining the date 20, 50, 
90, or 100 days from today. You can also use the calendar functions for 
more advanced applications, especially in conjunction with the financial 
functions. An example of an advanced application is determining the 
accrued interest on a bond, certificate of deposit, or commercial paper 
instrument. 
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CONVERTING CALENDAR DATES TO ABSOLUTE DATES-@VMDY 
AND @MDY 

You can convert calendar dates to absolute dates by using the 
@VMDY or @MDY functions. An absolute date is the number of days 
between the date you give and a fixed date. In the VisiCalc program, the 
fixed (base) date is Monday, January 1, 1979. Thus, @VMDY(l,1,1979) is 
O; @VMDY(l,2,1979) isl; @VMDY(l,3,1979) is 2; @VMDY(l,1,1980) is 
365, and so on. 

Both @VMDY and @MDY take leap years into consideration when 
doing calendar arithmetic. 

The Month-Day-Year Function-@MDY: @MDY returns the number 
of days since the base date of January 1, 1979. @MDY takes three 
arguments, which must be separated by commas(,). The arguments are 
presented in the following list, in the order you enter them in the func
tion: 

• Month. Must be an integer. Single-digit months do not have to be 
preceded by a zero. Negative integers refer to months in the previous 
year; for example, @MDY( -1,1,1982) returns the same number as 
@MDY(ll,1,1981)-1035. Likewise, @MDY(0,1,1982) returns the 
same number as @MDY(l2,l,1981). 

• Day. Can be any real number. Single-digit days do not have to be 
preceded by a zero. Decimal numbers refer to fractions of a day. 
Negative days refer to days in the previous month; for example, 
@MDY(2, - 1,1982) returns the same number as @MDY(l,30,1982). 
Likewise, @MDY(2,0, 1982) returns the same number as 
@MDY(l,31,1982). Also, dates that go past the last day in the month 
are carried over to the next month. @MDY(2,31,1982), for instance, 
is the same as @MDY(3,3,1982). 

• Year. Must be a positive integer. You cannot abbreviate the year; it 
must be typed 1981or1985, not 81or85. @MDY(l,1,79) returns the 
absolute date of January 1 in the year 79 A.D., while 
@MDY(l,1,1979) returns the absolute date of January 1, 1979. 
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@MDY has many interesting uses. It can be used to determine the 
number of days between two dates, or the day of the week of a particular 
date(when used with @MOD). For example, (@MDY(6,6,1945)- @MDY 
(12,7,1941)) returns the number of days in World War II . 
@MOD(@MDY(7,4,1776),7) returns the day of the week the Declaration 
of Independence was signed. (0 is Monday, 1 is Tuesday, etc.). 

@MDY can also be used in conjunction with @DAY, to obtain the 
calendar date of the last day in any month. The form is: 
@DAY(@MDY(N + 1,0,year), where N is the number of the month whose 
last calendar day you're trying to find. @DAY(@MDY(3,0,1984)), for 
instance, returns 29, which means that the last day in month 2 of 1984 is 
the 29th day in the month. (February is a leap year in 1984.) What you're 
really asking for is the 0th day in month 3 (March), which @MDY con
verts to the last day in month 2 (February). Thus 29 is returned. 

There are many other ways to use the calendar functions together; this 
is merely one application. 

The Valid Month-Day-Year Function-@VMDY @VMDY works the 
same as @MDY, except it takes only real dates as arguments. For 
example, @VMDY(-1,0,1979) returns ERROR. This is in contrast to 
@MDY, which is described in the previous section. 

@VMDY takes three arguments: 

• Month. Must be an integer, from 1 to 12. Single-digit months do not 
have to be preceded by a zero. 

• Day. Can be any real number, from 1 to 31. Single-digit days do not 
have to be preceded by a zero. Decimal numbers refer to fractions of 
a day. 

• Year. Must be a positive integer. The year cannot be abbreviated; 
you must type 1984 or 1981, not 84 or 81. @VMDY(l,1,79) is January 
1 in the year 79 A.O., while @VMDY(l,1 ,1979) is January 1, 1979. 

THE DAY FUNCTION- @DAY 

@DAY takes an absolute date as its argument. It returns the day por
tion of the calendar date corresponding to the absolute date given as the 
argument. For instance, @DAY(lOO) is 11, because 4,11,1979 is 100 
days after January 1, 1979 (the base date used for all calendar function 
calcula hons) . 
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THE MONTH FUNCTION- @MONTH 

@MONTH takes an absolute date as its argument. It returns the month 
portion of the calendar date corresponding to the absolute date given as 
the argument. For instance, @MONTH(lOO) is 4, because 4,11,1979 was 
100 days after January 1, 1979 (the base date used for all calendar func
tion calculations). 

THE YEAR FUNCTION-@YEAR 

@YEAR takes an absolute date as its argument. It returns the year por
tion of the calendar date corresponding to the absolute date given as the 
argument. For instance, @YEAR(370) is 1980, because 1,6,1980 was 370 
days after January 1, 1979 (the base date used for all calendar function 
calculations). 

THE HOURS, MINUTES, SECONDS FUNCTION- @HMS 

The time functions treat time as a fraction of a 24-hour day, counted 
from midnight. Thus, .25 represents 6:00 AM. 

@HMS converts a time argument (hours, minutes, seconds) into frac
tions of a day. @HMS(l2,0,0) returns .5, for example, since 12 hours, 0 
minutes and 0 seconds is one-half of a day. 

Hours are entered on the basis of a 24 hour day; 1 PM, for instance, is 
entered as 13. @HMS takes hour arguments larger than 24, converting 
into the appropriate number of days. For example, @HMS(36,0,0) 
returns 1.5, because 36 hours equals one-and-one-half days . @HMS also 
takes minute and second arguments larger than 60. 

Arguments do not have to be integers. For example, @HMS(l2.5,0,0) 
is the same as @HMS(l2,30,0). The third argument, seconds, is optional. 
If no argument for seconds is given, 0 is assumed. 

@HMS also takes negative numbers as arguments and converts them 
to valid times. For example, @HMS(23,60, - 60) is the same as 
@HMS(23,59,0)-both are equal to .993056, or about 99/lOOths of a day. 

@HMS can also be used with the trigonometric functions to convert 
Hours, Minutes, Seconds angle notation to radians. 
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THE HOUR FUNCTION - @HOUR 

@HOUR takes an absolute date and returns the hour portion of the 
correspondirig calendar date. For instance, @HOUR(l00.5) returns 12, 
because one-hundred and one-half days after January 1, 1979 (the base 
date for all absolute dates), it was 12 o'clock. 

THE MINUTE FUNCTION - @MINUTE 

@MINUTE takes an absolute date and returns the minute portion of the 
corresponding calendar date. For instance, @MINUTE(l00.52083) 
returns 30, because 100.52083 days after midnight, January 1, 1979, (the 
base date for all absolute dates), it was 12:30. 

THE SECOND FUNCTION - @SECOND 

@SECOND takes an absolute date and returns the second portion of 
the corresponding calendar date. For instance, @SECOND(l00.52135) 
returns 45, because 100.52135 days after midnight, January 1, 1979, (the 
base date for all absolute dates), it was 12:30:45 (three-fourths of a 
minute past 12:30). 

Financial Functions 
Financial functions perform financial calculations, such as Present 

Value, Future Value, and Internal Rate of Return. 

The following sections are necessarily brief; they do not teach the prin
ciples behind financial calculations. If you want to learn more about 
financial calculations, you might wish to consult a Finance or Account
ing textbook, for example: 

• Weston, J. Frederick, and Brigham, Eugene, MANAGERIAL 
FINANCE (Hinsdale, Illinois: The Dryden Press, 1981, Sixth Edition). 

• Viscione, Jerry A., FINANCIAL ANALYSIS (Boston, Massachusetts: 
Houghton Mifflin , 1977). 

• Davidson, Sidney; Stickney, Clyde P.; and Weil, Roman, FINAN
CIAL ACCOUNTING (Hinsdale, Illinois: The Dryden Press, 1981, 
Second Edition). 
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Financial functions take four arguments. Abbreviations for arguments 
to the Financial functions are presented in the following table. 

n Number of periods; must be an integer greater than zero. 

pmt Payment each period; can be positive or negative. 

Interest rate; must be in decimal form (e.g. 10% = .10); may be 
positive or negative but not zero. 

pv Present value of a series of payments. May be positive or negative 
but not a range. 

fv Future value of a series of payments. May be positive or negative 
but not a range. 

The Financial functions are presented in the table below (arguments 
are separated by commas). 

Function 

@RATE(n,pmt,pv,fv) 

@PERIODS(i,pmt,pv,fv) 

@PMT(i,n,pv,fv) 

@PV(i,n,pmt,fv) 

@FV(i,n,pmt,pv) 

@IRR(investment, range) 

@NPV(i,range) 

Result 

Interest or discount rate of the given 
arguments. 

Number of periods of the given arguments . 

Amount of each payment of the given 
arguments. 

Present Value of an even series of pay
ments. 

Future Value of an even series of pay
ments. 

Internal Rate of Return based on an initial 
investment and a range of even or uneven 
cash flows. Both arguments must be sup
plied. 

Net Present Value of a series of even or 
uneven cash flows (cfl ... cfn); this series is 
the range argument. 
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The formulas used in the Financial functions are listed in Appendix D. 

For the purposes of Financial functions, amounts (payments or 
investments) have a negative value and all amounts received (loans or 
investment income) have a positive value. Negative interest rates 
indicate deflation. 

When a financial function takes periods (n) and/or interest rate (i) as 
arguments, they must be specified. This is true for @RATE, @PERIODS, 
@PMT, @PV, @FV, and @NPV. The period (n) must be given as an 
integer value . For information on calculating payment (@PMT) or future 
value (@FV) with a fractional period, see Appendix D. 

Arguments must be values, formulas, or cell references. Of the 
arguments other than i and n, one can be @NA; all four may be entered 
if they are known. Two exceptions to this are the Internal Rate of Return 
Function and the Net Present Value function; both require only two 
arguments which must be supplied. 

The Financial functions calculate all values based on the end of the 
period. This is important for the @PMT, @PV, and @FV functions. To 
convert a result from payments made at the end of the period to payments 
made at the beginning of the period, multiply the result by (1 + i). 

INTEREST OR DISCOUNT RATE-@RATE 

The Interest or Discount Rate bnction calculates the interest rate (for 
loans) or discount rate (for annuities) based on the following arguments, 
in order: number of periods, payment each period, present value of the 
payments, future value of the payments. 

The periods argument (n) must be supplied. One of the following 
arguments may be entered as @NA if all other arguments are specified: 
payment (pmt), future value (fv), present value (pv). 

Acceptable combinations of arguments are : 

@RATE(n,pmt,pv,@NA) 
@RATE(n,pmt,@NA,fv) 
@RATE(n,@NA,pv,fv) 
@RATE(n,pmt,pv ,fv) 

3-56 



APPLE Ill VISICALC® Advanced Version 
REFERENCE 

NUMBER OF PERIODS-@PERIOD 

The Number of Periods function calculates n, the number of periods 
required to satisfy the arguments given to the function. Its arguments 
are, in order: interest rate in decimal form, payment, present value, 
future value. This function returns a real number. 

The interest rate argument (i) must be specified. One of the following 
arguments may be entered as @NA if all other arguments are specified: 
payment (pmt), future value (fv), present value (pv). 

Acceptable combinations of arguments are: 

@PERIODS(i,pmt,pv,@NA) 
@PERIODS(i, pmt,@NA,fv) 
@PERIODS(i,@NA,pv,fv) 
@PERIODS(i,pmt,pv,fv) 

PAYMENT -@PMT 

The Payment function calculates the payment that must be made each 
period to satisfy the requirements of the arguments given to the function. 
These arguments are, in order: interest rate in decimal form, number of 
periods, present value, future value. 

The period (n) and interest rate (i) arguments must be specified. The 
period (n) must be given as an integer value. For information on 
calculating payment with a fractional period, see Appendix D. One of 
the following arguments may be entered as @NA if the other argument is 
specified: future value (fv), present value (pv). 

Acceptable combinations of arguments are: 

@PMT(i,n,pv,@NA) 
@PMT(i,n,@NA,fv) 
@PMT(i,n,pv,fv) 
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FUTURE VALUE-@FV 

The Future Value function calculates the future value of a series of 
payments . Its arguments are, in order: interest rate in decimal form, 
number of periods, payment, present value. 

The period (n) and interest rate (i) arguments must be supplied. The 
period (n) must be given as an integer value . For information on 
calculating future value with a fractional period, see Appendix D. One 
of the following arguments may be entered as @NA if the other argument 
is specified: payment (pmt), present value (pv). 

Acceptable combinations of arguments are: 

@FV(i,n,pmt,@NA) 
@FV(i,n,@NA,pv) 
@FV(i,n,pmt,pv) 

PRESENT VALUE-@PV 

The Present Value function calculates the present value of a series of 
level payments. The present value of a series of payments is a single 
amount of money at the present time that is the economic equivalent of 
the entire series. 

The Present Value function takes as its arguments, in order: interest 
rate in decimal form, number of periods, payment, future value. 

The period (n) and interest rate (i) arguments must be supplied. One of 
the following arguments may be entered as @NA if the other argument is 
specified: payment (pmt), future value (fv) . 

Acceptable combinations of arguments are: 

@PV(i,n,pmt,@NA) 
@PV(i,n,@NA,fv) 
@PV(i,n,pmt,fv) 

INTERNAL RATE OF RETURN -@IRR 

The Internal Rate of Return function returns an interest rate at which a 
discounted series of payments equals an initial investment. This function 
is a special case of the @NPV function . The @IRR function returns an 
interest rate for which the net present value of the discounted payments 
is equal to the initial investment. Since the initial investment is usually a 
negative cash flow, it is entered as a negative value. 
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This function takes two arguments, in order: investment (beginning 
value), and range. The investment argument can be either a cell or a 
value; it represents the initial investment for which you are calculating 
the rate of return. The range argument is a range of cells that contain the 
payments. 

@IRR is the only financial function that can have multiple solutions. 
@IRR returns only the first rate at which NPV is 0, although there may be 
more than one. Appendix D, "Formulas Used to Calculate the Financial 
Functions," lists the formulas used to calculate the financial functions. If 
you get a different result from a financial calculator than you do with 
@IRR, the formulas being used may be different. 

In some cases @IRR returns a value of @ERROR. Check to see that the 
arguments are all correctly given. If the function still returns @ERROR, 
it means that the VisiCalc program cannot calculate this particular 
situation with the @IRR function. You need to use another method to get 
the answer. 

One alternative is to use the formula: 

initial investment + @NPV(rate, cfl ... cfn) 

Specify the initial investment (generally a negative value) and the 
range of cash flows (cfl ... cfn). Enter the rate as a cell reference. Then, 
change the rate in that cell until the formula comes close to or equals 
zero. That rate is the internal rate of return. 

NET PRESENT VALUE- @NPV 

The @NPV function calculates the net present value of future cash 
flows. It takes two arguments, in order: the discount rate (or cost of 
money used to discount the future cash flows), and a range of locations 
that includes the cash flows themselves . 

Logic Functions 
A logical value is one whose value is either TRUE or FALSE. A logic 

function is one that manipulates logical values. Logical calculations are 
similar to mathematical operations, but operate only on this special set of 
values. 

Comparison Operators: The comparison operators work on two 
numeric values and evaluate to a logical value. The equal ( =) and not 
equal ( < >) operators can be used to compare logical values. For exam
ple, the formula 4>1 (four is greater than one) evaluates to the logical 
value TRUE. The formula 5 = 3 (five is equal to three) evaluates to the 
logical value FALSE. 
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These comparisons can be used either as entries on the worksheet or 
arguments in a logic function. If used as entries on the worksheet, they 
should not be written at a location referenced by a function that does not 
use logic functions. If this happens, the value of such functions is 
ERROR. 

The following table lists the comparison operators (it assumes the 
operator is preceded by value] and is followed by value2). 

Operator 

< 
> 

<= 

>= 

<> 

Value 

TRUE if valuel is less than value2; FALSE if it is not. 

TRUE if value] is greater than value2; FALSE if it is not. 

TRUE if value] is equal to value2; FALSE if it is not. 

TRUE if value] is less than or equal to value2 ; FALSE if 
it is not. 

TRUE if value] is greater than or equal to value2; FALSE 
if it is not. 

TRUE if valuel is not equal to value2; FALSE if it is. 

@NOT: @NOT takes a single logical value as its argument (i.e., one 
whose value is TRUE or FALSE); the function's value is the opposite 
logical value. The value of @NOT(Al) is FALSE if Al is TRUE and TRUE 
if Al is FALSE. If the value of Al is @NA, the value of @NOT(Al) is also 
@NA. If the value of the argument is anything other than TRUE, FALSE, 
or @NA, the value of the @NOT function is ERROR. 

@AND: @AND takes any number of arguments, each of which must be 
a logical value or a range of logical values. Its value is TRUE if all the 
arguments are TRUE, FALSE if any of the arguments is FALSE. If any of 
the arguments is not logical or evaluates to ERROR, the value of @AND 
is ERROR. If any of the arguments evaluates to NA and all other 
arguments are TRUE or FALSE, the value of @AND is NA. 

@OR: @OR takes any number of arguments, each of which must be a 
logical value or a range of logical values. Its value is TRUE if any of the 
values is TRUE, and FALSE if all the values are FALSE. If any of the 
arguments is not logical or evaluates to ERROR, the value of @OR is 
ERROR. If any of the arguments evaluates to @NA and all other values 
are TRUE or FALSE, the value of @OR is NA. 

@IF: @IF takes three arguments. The first must be a logical value; the 
second and third can be any value. The function evaluates to the value of 
the second or third argument, depending on the value of the first. 
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Value of First 
Argument 

@TRUE 

@FALSE 

@NA 

Not logical or 
@ERROR 

VISICALC® Advanced Version 

Evaluates to ' 

Value of second argument 

Value of third argument 

@NA 

@ERROR 

For example, the value of @IF(D5,2,3) is 2 if D5 is TRUE and 3 if D5 is 
FALSE. The value of @IF(D5,El,E2) is the value of El if D5 is TRUE and 
the value of E2 if D5 is false. 

@ISNA and @ISERROR: @ISNA takes one argument. Its value is 
TRUE if the value of the argument is @NA, and FALSE if the value of the 
argument is anything else. 

@ISERROR takes one argument. Its value is TRUE if the value of the 
argument is ERROR, and FALSE if the value of the argument is anything 
else. 

@ISNA and @ISERROR are used to manipulate entries written as 
@NA or @ERROR and return a value that is not automatically 
designated NA or ERROR. 

Trigonometric Functions 
The functions in the following table perform the listed trigonometric 

calculation on a single argument. All angles are specified in radians (2 
pi radians = 360 degrees). 

Function Result 

@SIN(v) Sine of the argument. 

@COS(v) Cosine of the argument. 

@TAN(v) Tangent of the argument. 

@ASIN(v) Arc sine of the argument. 

@ACOS(v) Arc cosine of the argument. 

@ATAN(v) Arc tangent of the argument. 

Trig functions can also take arguments in hours, minutes, and seconds 
with the @HMS function. 
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GLOBAL COMMAND-/G 

Attribute: E H M T l V D Format: D G I l R $ * = 

!See /Fl Assigns global settings for an attribute 
to all cells without current setting for 
that attribute. !See /Al 

~----oo 
I]] (inti ..._ ___________ ___, 

Global: C or Column Width 

C lint] 
Type any number between 1 and 125; 
changes width of all columns on 
worksheet without local !column) 
settings to the number specified. 

[inti {Column Width) 
Changes width of all cells in column where cursor is. 

RETURN or : 

Recalc: A M 

A Recalculation proceeds automatically 
over whole sheet. 

M Recalculation of entire sheet must be manually 
commanded by pressing t. 

~-----..@] 

Reeva! Order: R C 

Sets recalculation by rows 
{A 1 to BK1, then A2 to BK2, etc.) 

Sets recalculation by columns 
IA 1 to A254, Bl to 9254, etc.I 

The Global command affects the entire display, unless the screen is 
split into two windows, in which case it affects the window that contains 
the cursor. The command has five options: 

A Attribute 

C Column width 

0 Order of recalculation 

R Recalculation priority (Automatic or Manual) 

F Format 
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Attributes-I GA 
The Attribute option assigns the specified attributes to each cell on the 

worksheet that has no local attributes. The Global attributes that can be 
assigned are the same as the local attributes in the section of this chapter 
on "The Attribute Command." 

If the screen is split into two windows, each window can have its own 
set of global attributes. 

The startup, local, and global settings are interrelated. Their relation
ship is shown in Figure 3-3 in the "Attribute Command" section of this 
chapter. 

Column Width-/GC 
The Column Width option changes the width of all columns in a win

dow. The minimum width is l; the maximum width is 125. Setting the 
column width to half the maximum or more removes vertical titles. 

Individual column widths are set with /GCC, which is described in the 
"Single Column Width" section below. 

As many columns as possible are displayed. 

Changing the column width changes the way some entries are 
displayed. Labels longer than the column width are truncated. Values 
can be affected in one of three ways: 

• Digits to the right of the decimal are rounded as necessary to fit in the 
cell. 

• Numbers are displayed in scientific notation if this allows greater 
precision. 

• A cell is filled with > signs if the number is too large to be 
represented. 

These changes affect only the way entries are displayed. Values and 
labels are unchanged in memory. The entry line displays the full value or 
label at the cursor location, regardless of how the entry is displayed. 
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To put the value appearing on the entry line onto the edit line, type #. 
The prompt line must be clear to do this. 

Example: 

Type: 

1. /CAY 

2. This line is too long. 
RETURN 

3. /G 

4. c 

5. 18 RETURN 

6. /GC22 RETURN 

Example: 

Type: 

1. /CAY 

2. 123456789 RETURN 

3. ___. 1.23456789 RETURN 

4. /GC3 RETURN 

Result: 

The worksheet clears, the cursor moves to 
Al, and the column width is set to 9. 

Entry Line: A1 (LJ This line is too long . 
Al:This line 

Prompt Line: Global A C 0 R F 

Prompt Line: Global C or Column 
width 

Entry Line: A1 (LJ This line is too long. 
Al: This line is too I 
The entire label is displayed. 

Result: 

The worksheet clears and the cursor 
moves to Al. Column width is 9. 

Entry Line: A1 (VJ 123456789 
Al: 1 . 2346E8 

The first character position is blank. The 
number is displayed in scientific nota
tion, with the final digit rounded. 

Entry Line: B1 (VJ 1.23456789 
Bl: 1.234568 

Entry Line: 81 (VJ 1 2345678 
Al: > > Bl: 1 

Al cannot display the number in any 
form. The number at Bl is rounded. 

3-64 



APPLE Ill VISICALC® Advanced Version 
REFERENCE 

Single Column Width-/GCC 
The Single Column Width option sets the width of all cells in a column. 

Column widths may range from 1 to 125 characters; every column on a 
worksheet may have a different width. If no local column width is 
specified in a cell, the width will be the global default width. If no global 
default width has been specified, the General default value of 9 will be in 
effect. 

To reset an individual column width to the current global default, type 
/GCCD. 

The following example demonstrates the use of columns with differing 
widths. 

Example: 

Type: 

1. /CAY 

2. /GCCIS RETURN 

3. This is a Label 
RETURN 

4. -+ /GCCI 
RETURN 

5. 3RETURN 

Result: 

The worksheet clears, the cursor moves to 
Al, and the column width is set to 9. 

Column width for column A changes to 
15. 

Entry Line: A1 [L] This 
is a Label 

Column width for column B changes 
to 1. 

Entry Line: 81 [VJ 3 

Columns that are less than 3 characters wide have these unusual 
display characteristics: 

• Any gutters that have been set will be ignored. 

• For column widths of 1, column headings beginning with AB, AC, 
and so on, will display only the latter letter, e.g., B will be displayed 
when you are in column AB. This can be confusing if you are using 
vertically split windows. 
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Order of Recalculation Option- I GO 
The Order of Recalculation option lets you recalculate the worksheet 

by rows or by columns. The order of recalculation is noted by the letter in 
the upper-right corner of the screen-C for Column, R for Row. When 
the VisiCalc program is loaded, or when a worksheet is cleared, the 
recalculation order is set to columns. 

When the VisiCalc program calculates in column order, it begins at 
Al and works down column A until it comes to the final entry in that 
column. Then, it moves to Bl and works its way down to the last entry in 
that column. It continues to calculate each column until all values are 
calculated. 

When the VisiCalc program calculates in row order, it begins at Al 
and calculates across row 1 until it comes to the final entry in that row. 
Then it moves to A2 and works its way across to the last entry in that row. 
It continues to calculate each row until all values are calculated. 

If the calculation at any cell is incorrect, you might have a formula that 
is calculated before the values it refers to are calculated (a condition 
called a forward reference). Order of calculation in formulas is described 
under "Values" in this chapter. "Forward and Circular References" in 
Lesson One describes these conditions and how to avoid them. 

Example: The following example requires column-order recalculation 
to produce correct results, and shows what happens when the 
worksheet is recalculated by rows. 

Type: 

1. /CAY 

2. 1 i +Al RETURN >Bl 
RETURN +A2 i +Bl 
RETURN 

Result: 

The worksheet clears, the cursor moves to 
Al, and column-order recalculation is 
set. 
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3. >Al RETURN 2 RETURN Al changes to 2 and 3, respectively, and 
3 RETURN the other values are recalculated. The 

screen should look like Figure 3-11. 

010-028/P 

Figure 3-11. Recalculation by Column (Correct Result) 

4. /GOR The order of recalculation indicator 
changes to R. 
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5. 4 RETURN The screen should look like Figure 3-12. 

0 10-029/P 

Figure 3-12. Recalculation by Rows (Incorrect Result) 

6. The forced recalculation corrects all 
cells. 

The values at Bl and B2 are incorrect. Bl and B2 should be the same as 
Al and A2, but they display a different value because Bl was calculated 

-before A2 was calculated. To get a correct result, you must force a 
recalculation by typing ! when the prompt line is blank. 

The ERROR value doesn't necessarily display when you create a for
ward or circular reference. If you save the worksheet and reload it, 
ERROR does display at each location that contains a forward or circular 
reference. In this case, you must also force a recalculation by typing ! as 
many times as necessary until values do not change on the worksheet. 

NOTE: Because forward and circular references can make it difficult 
to use a worksheet, you should avoid writing them, and correct them 
when you find them. Also, be aware that when you change the order of 
recalculation you can create forward references. If you load a worksheet 
and the ERROR value is displayed in any cell, check the formula in that 
cell for forward or circular references unless you know the ERROR value 
is caused by division by zero. 
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If your worksheet requires row-order recalculation to produce correct 
results, a column-order recalculation will produce incorrect results . 

Recalculation Priority Option - I GR 
The Recalculation Priority option specifies whether the VisiCalc pro

gram recalculates the worksheet each time a value is typed, or whether 
the worksheet is recalculated only when ! is typed. Manual recalculation 
speeds entry of columns or rows of figures by eliminating the automatic 
recalculation after each entry. 

In response to /GR, the prompt line reads Global Recolc AM The 
characters following Recolc are options: 

A Automatic 
M Manual 

To select manual recalculation, type /GRM. To restore automatic 
recalculation, type /GRA. 

Format Option- /GF 
The Format option assigns a format to every cell on the worksheet that 

does not have a local format. The global formats that can be assigned are 
the same as those for local formats; see "Format Command" in this 
chapter for their description. A brief summary of their keystrokes is: 
/GFG, /GFI, /GFL, /GFR, /GF$, /GF -, /GF*, /GF = , IGFO, and 
/GFD. 

If the screen is split into two windows, each can have a different global 
format. 

3-69 



VISICALC® Advanced Version APPLE Ill 
REFERENCE 

GO TO COMMAND-> 

Go To. Coordinate 

Enter entry coordinate. 

RETURN .___J 
Moves cursor to specified cell. 

The Go To command moves the cursor directly to a cell. It is invoked 
by typing >; the prompt line asks for the coordinate of the destination. 

Example: 

Type: 

l. > 

2 . B20 RETURN 

THE HELP FACILITY-? 

Result: 

Prompt Line: Go to 
Coordinate 
The cursor moves to location B20 (column 
B, row 20). 

You can get information about all commands in the VisiCalc program 
at any time by typing ?. The information displayed after you type ? 
describes your options from the point in the program where you asked for 
help. For example, if you are in the middle of replicating when you ask 
for help, the Help text displayed describes the replicate command. You 
can also use the Help Facility to find out where you are in the program. 

NOTE: If you want a question-mark (?) in a label on your worksheet, 
type CONTROL-Q. A "?" appears in the label where you typed 
CONTROL-Q. 
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Help Facility Options 
Options available in the Help Facility are listed at the bottom of all 

screens of Help text. Options are executed by typing one key. Not all 
options are available with every Help screen. All the Help Facility 
options and the keys that execute them are listed below. 

Option 
Key Option 

N NEXT 

p PREVIOUS 

T TOPICS 

ESCAPE SHEET 

CONTROL-C CANCEL 

RETURN SELECT 

ARROWS CURSOR 

? HELP 
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What it Does 

Displays the next screen of 
Help text. 

Displays previous screen of 
Help text. 

Displays a list of available 
Help topics . You use i and 1 to 
move the cursor up and down 
the list; press RETURN to 

. select the topic you need help 
with. 

Returns you to where you were 
on the worksheet when you 
asked for help. 

Cancels the command you 
were in when you asked for 
help. If you were not in a com
mand, you are returned to the 
worksheet. 

Selects the help topic on which 
the cursor rests in the list of 
topics . 

1 moves the cursor down the 
list of topics; i moves the cur
sor up the list of topics. 

Gives information on how to 
use the Help facility. 
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INSERT COMMAND-II 

OJ [I] 

[!) or [1J or EJ or EJ Range 

Cursor motion enters range on edit line. 
Range within rows inserts corresponding number 
of columns; range within columns inserts 
corresponding number of rows. 

RETURN __j 
Inserts rows or columns specified in range. 

!inti~ 
Inserts !inti columns left of cursor. 
If no integer is entered, 1 column is inserted. 

!inti [ID 
Inserts [inti rows above cursor. 
If no integer is entered, 1 row is inserted. 

APPLE Ill 
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The Insert command adds blank rows or columns to the worksheet. 

In response to /I, the prompt line reads Insert RC or Range. The R 
and C are options: 

R Insert Rows. 
C Insert Columns. 

As the prompt indicates, there are two ways to insert rows or columns: 
(1) by specifying the number of rows or columns to be inserted, or (2) by 
indicating a range where the rows or columns are to be inserted. 

To specify the number of rows to insert, type /l(integer)R. The integer 
you type is the number of rows that are inserted. Rows are inserted start
ing with the row that contains the cursor. 

To specify the number of columns, type /l(integer)C. The integer you 
type is the number of columns that are inserted. Columns are inserted 
starting with the column that contains the cursor. 

To insert rows or columns by indicating a range, type /I and point to 
the range with the cursor or type the beginning and ending coordinates. 
Ranges within a column indicate that rows are to be inserted; the range 
Al. .. A3, for example, inserts 3 rows (rows l, 2, and 3). Ranges within a 
row insert columns; for example, the range Al. .. Cl inserts 3 columns 
(columns A, B, and C). 
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Figure 3-13 shows how columns are inserted. Inserting rows is similar. 

a) Before Inserting 

A c D G H 
1 JAN MAR APR MAY JUN JUL AUG 
2 :~500 3 100 600 700 800 
4 
5 

i Cursor 
I 

6 I 
7 

Type II to invoke Insert command. 
Type 2C to insert two columns. 

b) After Inserting 

A B c D G H 

JAN 1~MAR APR MAY JUN 

100 1 1 •oo 300 400 500 600 I I 
4 I I Cursor 
5 I I 

6 
7 The two 

inserted 
columns. 010·022 

Figure 3-13. Inserting Columns 

If no integer precedes the R or C, one row or column is inserted. 

One cell cannot be inserted, only an entire row or column. 

When rows or columns are inserted into the range of an arithmetic 
function, the range is expanded to include the insertion. (Rows or 
columns cannot be inserted before the first location or after the last loca
tion of the range; the point of insertion must lie between the first and last 
locations.) 

Note: Because rows move down and columns move to the right to 
make space for an insertion, a row cannot be inserted if row 254 contains 
an entry; a column cannot be inserted if column BK contains an entry . To 
make an insertion, you must erase the contents of these cells (with the 
Blank command) or move them (with the Move command). You must then 
save the worksheet, clear the worksheet with /CAY, and then reload 
the worksheet. 
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Row Option - /IR 
The Row option inserts blank rows. All rows from the first row in the 

insert range to the bottom of the worksheet move down to make room for 
the new rows. 

All cell references in formulas on the worksheet are changed to corre
spond to the new coordinates of the rows that moved. For example, if a 
formula contains the coordinate C2 and one row is inserted above row 2, 
the coordinate in the formula is changed to C3. 

Example: 

Type: 

l. /CAY 

2. Value ---> l ---> 2 ---> 3 
RETURN > A2 RETURN 
Formula---> +Bl+Cl ---> 

+CI+Dl RETURN >A3 
RETURN Sum---. 
+B1+B2---. +c1+c2 
RETURN 

:_,. .-

Result: 

The worksheet clears and the cursor moves 
to Al. 

Entry Line:C3 [VJ +C1 +C2 

The screen should look like figure 3-14. 

010-030/P 

Figure 3-14. Worksheet Before Inserting Row 
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3. i 

4. /IR 

5. ii 

5 -

VISICALC® Advanced Version 

Cursor moves up to C2. 

Row 2 moves down (becoming row 3), 
creating a new blank row 2. 

Entry Line:C4 (VJ +C1 + C3 

The cell reference in the formula has 
changed from +Cl + C2 to + Cl + C3 
because of the inserted row. The screen 
should look like Figure 3-15. 

010·031/P 

Figure 3-15. Worksheet After Inserting Row 

6. ii /DRY i 

Column Option- /IC 

Entry Line: C3 (VJ + C 1 + C2 The new 
row is deleted, and the formula returns to 
its original value. 

The Column option inserts blank columns. All columns from the first 
column in the insert range to the right edge of the worksheet move to the 
right to make room for the new columns. 

All cell references in formulas on the worksheet are changed to corre
spond to the new coordinates of the columns that moved. For example, if 
a formula contains the coordinate C2 and a column is inserted to the left 
of column C, the coordinate is changed to D2. 
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KEYSTROKE MEMORY COMMAND-/K 

Sequence Scroll 

Scroll through all current sequences. • scrolls to the next 
sequence; sequences appear in the order they were defined. 

CTRL-E __j 
Aborts scrolling; places sequence last scrolled to on edit 
line. 

Sequence Name: A- Z 

Single character, A- Z 

[Edit!: Sequence Definition 

Edit a sequence using standard edit keys: ESCAPE, arrows, 
etc. 

Delete All Sequences: Y to Confirm 

All current sequences cleared from memory. 
Any other keystrokes cancels command. 

Sequence Name: A-Z 

Name and define a sequence. 
CTRL- K • performs keystrokes as sequence is defined. 
RETURN enters sequence in memory. 
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The Keystroke Memory command lets you create a one-character 
abbreviation for keystroke sequences. Instead of re-typing a long series 
of keystrokes, /K captures the keystrokes in memory and lets you give 
them a one-character name. Then, whenever you want to perform that 
sequence, you type CONTROL-K followed by the one-character name 
you assigned, and the VisiCalc program does the keystrokes for you. You 
can capture in memory 125 keystrokes. This feature of the VisiCalc pro
gram is a great time-saver for building worksheets and doing complex, 
repetitive tasks. 
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= 

c 
E 

The command has four options: 

Define a sequence 

Delete all sequences 

Edit a sequence 

RETURN Review all sequences 

The following figure illustrates how the Keystroke Memory command 
works. 

Sequence: A series of keystrokes that is assigned a 
one-character name. The keystrokes are performed 
automatically when you type CONTROL-K and the 
one-character name. 

CONTROL-K = A: /PP" CIK H1B H14 Cl132N R 

To define a sequence ___ .....J ~---- This series of keystrokes 
will now be performed and perform it. or 

/K= 

To define a sequence ___ .....JT 

whenever you type CONTROL- KA. 
(This sequence sends a printer 
setup string to a Centronics 
739 printer.) 

without performing 
it. 

Sequence name ----------' 
(Letters: A- ZJ 

Examples: 

Sequence 
Definition 

CONTROL-K -

/K= 

JK = 

Name Strings 

A: /PP"A CJKA H1 BA H14 A Cl132N A R 

B: JAN A> FEB A > MAR A> APR A > MAY AR 

C: 

Figure 3-16. Defining a Keystroke Sequence 
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The Define Sequence Option- /K = or CONTROL-K = 
The Define Sequence option lets you determine the series of keystrokes 

you want to put into memory for using later and lets you assign the series 
a one-character name. You can define sequences that enter data, move 
to other cells, and use several commands to consolidate worksheets. The 
only valid sequence names are the letters A-Z. 

There are two ways to define a sequence: /K =(sequence name) and 
CONTROL-K =(sequence name) . CONTROL-K = allows you to define a 
sequence as you enter it on the worksheet; the keystrokes you type are 
executed as normal VisiCalc keystrokes and saved as a sequence. This 
allows you to try out different keystroke combinations before storing a 
sequence in memory. /K= captures the keystrokes you type without 
executing them. 

A sequence can be defined at any time. After it has been defined and 
stored in memory, a sequence is invoked by typing CONTROL-K followed 
by its one-letter name. The only valid sequence names are the letters 
A-Z. Typing an integer after you type CONTROL-K but before you type 
a sequence name will execute the sequence that number of times. For 
example, CONTROL-K 5 B means you will execute the sequence named 
"B" 5 times. 

The maximum size of a sequence is 123 characters. Because some 
keystrokes are represented within sequences as more than one 
character, you might not be able to fit 123 keystrokes in a single 
sequence. Using the chain-to-another-sequence character (AK) in a 
sequence allows you to execute multiple sequences. With this feature, 
you can overcome any limitation (except memory size) on the length of a 
sequence. You can split a long sequence into two shorter sequences, and 
chain the second to the first , to get the same effect. You would chain the 
"A" sequence to your first sequence with a "AKA". You can refer to a 
sequence(s) from within another sequence. The primary sequence will 
execute the imbedded sequence(s) and then return to finish its own 
series of commands. You can also type an integer after /\Kand before the 
name of the sequence you are chaining. For example, typing "/\K5A" at 
the end of a macro loads the sequence named A and executes it 5 times. 

NOTE: A sequence can be used to load new worksheets. Make sure, 
however, that the new worksheets do not contain any sequence names 
used in the previous worksheet. If the first worksheet uses A, Band C, the 
oecond worksheet should not use these letters as sequence titles. 
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When defining a sequence using CONTROL-K =, keystrokes that can
not be represented with one character, such as cursor movements and 
RETURN, are translated into special characters in memory. If you edit a 
sequence (with /KE) that was defined by CONTROL-K =, keystrokes 
such as RETURN and the arrow keys are translated into these special 
characters. 

K will be displayed in the far right corner of the Entry Line while a 
sequence is being defined with CONTROL-K =. 

When defining a sequence using /K =, you must type special 
characters for RETURN and arrow keys . You must also do so when 
editing sequences with the /KE option. The following table shows the 
special characters and the keystrokes they represent. 

Characters What They Represent 

AA Caret (A) 

AU Up arrow (i) 

AD Down arrow ( l ) 

A< Left arrow ( <--) 

A> Right arrow ( --> ) 

A? Help 

A TF Tab forward to next cell with tab set 

A TB Tab backward to last cell with tab set 

AR RETURN 

AB ESCAPE (delete) 

AC CONTROL- C (break) 

AP Pause and display message during a sequence 

AK Chain current sequence to another sequence 
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The following example shows how to define a sequence using 
CONTROL-K =(sequence name). 

Example: 

Type: 

1. /CAY 

2. CONTROL-K 

3. = 

4. A 

5. JAN-+FEB 
-+MAR-+ APR-+ 
MAY-+ JUN-+ JUL-+ 
AUG -+ SEP-+OCT-+ 
NOV-+ DEC RETURN 
CONTROL-K 

6. CONTROL-K A 

./ 

Result: 

Entry Line: [A1] 

Prompt Line: KS MEMORY: NAM E # = 

You have chosen to interactively define a 
sequence; the other choice, NAME, 
executes a sequence. 
Prompt Line: SEQUENCE NAME A - Z 
The program is expecting a single letter 
to use as the sequence name for the 
keystrokes you are about to enter. 

Notice the K in the upper-right corner of 
the Entry Line; while you are defining a 
sequence using CONTROL-K =, this K 
will be displayed. 

Labels entered on worksheet as you type 
them. Pressing CONTROL-Kat the end 
enters the sequence into memory. 

Prompt and Edit Lines flash as sequence 
is executed . 
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Here is the same example using the /K = option: 

Type: 

1. /CSY 
2. /K=M 

3. JANA>FEBA>MARA> 
APR/\> MAY/\> JUN/\> 
JUL/\> AUG/\> SEPT/\> 
OCT/\> NOV/\> DEC/\ 
R RETURN 

4. CONTROL-K M 

5. iCONTROL-K M 

Result: 

Entry Line: (A1] 

Prompt Line: SEQUENCE DEFINITION 
Edit Line: M: 

You are going to define a sequence that 
enters column labels for a monthly 
budget, JAN-DEC. 

Edit Line: Reflects keystrokes as you type 
them. Pressing RETURN enters the 
sequence into memory. 

Prompt and Edit Lines flash as though you 
were typing the keystrokes very quickly. 
The column labels are entered on your 
worksheet in a fraction of the time it 
would have taken you to do it manually. 

The sequence is performed again. The 
month labels appear in columns L-W. 

You can delete a specific sequence using the Define Sequence option. 
Just type /K= followed by the sequence name. This prompt will appear: 

SEQUENCE EXISTS. Y TO REPLACE. 

Type Y, indicating that you want to replace the old sequence, then 
press RETURN. Because the most recently defined sequence supersedes 
old sequences of the same name, this re-defines the sequence as a 
sequence which does nothing. 

All sequences that you defined for a worksheet are saved with the 
worksheet. Sequences are cleared, along with printer settings, 
attributes, and formats, with the /CA option of the Clear command. 
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USING PAUSES (AP) IN SEQUENCES 

A pause in a sequence lets you display a message in the middle of a 
sequence. The message is displayed on the edit line until you type 
RETURN. After you type RETURN, the sequence continues. 

Pauses are useful in a file-save sequence to display a prompt that tells 
you when to change diskettes, in a print sequence to ask if your printer is 
properly set up, and in other sequences. 

Pauses in a sequence are specified when the sequence is being defined. 
If you are defining a sequence using CONTROL-K =(sequence name), 
you specify a pause by following these steps: 

l. Type CONTROL-P. This indicates that you want a pause. 

2. Type the message you want to display during the pause and end it 
with a colon (:). Use ESCAPE to change mistakes . The message is 
entered as a label when the sequence is defined, but is displayed on 
the prompt line until you press RETURN when the sequence is per
formed. 

3. Continue defining the sequence. 

Your message and [PRESS RETURN] are displayed when the pause is 
encountered in the sequence and the sequence stops. After you press 
RETURN, the sequence continues. 

The message displayed during a pause is a reminder to you, not an 
instruction to the VisiCalc program. The program does not check to see if 
an action called for in a prompt has been done. For instance, consider 
the case of a sequence that saves a file onto diskette. If this sequence 
contains a pause that asks you to switch diskettes in drive 1, the program 
does not check to see if you have actually switched diskettes. 

To put a pause in a sequence being defined with /K =, follow these 
steps (1) type AP - this indicates that you want a pause; (2) type the 
message you want displayed on the prompt line during the pause; (3) 
type a colon(:) to indicate the end of the message. 
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Here is an example of how to use a pause in a sequence. 

Example: 

Type: 

1. /CAY 

2. l 00 RETURN 
3. /K=A 

4. /SS.D2/FILE1 

5. AP 

6. CHECK DRIVE 2: 

7. AR RETURN 

8. CONTROL-KA 

Result: 

Screen clears and worksheet is reset; 
cursor goes to Al. 

Entry Line: A1 [VJ 100 

You're going to define a sequence called 
A. 

The keystrokes you type appear on the 
Edit Line. So far, sequence A saves a 
worksheet onto the diskette in drive 2 
under the name FILEl. 

Indicates that you want a pause in the 
sequence. 

This is the message that will appear 
during the pause. You must end the 
message with a colon (:). 

The last keystroke in the sequence is 
RETURN, which is represented by AR on 
the Edit Line. Pressing RETURN after 
typing AR puts the sequence in memory. 

Keystrokes in sequence A are performed 
until the pause is encountered; then your 
screen should look like the following 
Figure 3-17. 
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010-032/P 

Figure 3-17. A Pause in a Sequence 

The Clear Option - /KC 
The Clear option irretrievably clears all current sequences from 

memory. After you type /KC, this prompt appears on the prompt line: 
DELETE ALL SEQUENCES Y TO CONFIRM. Typing Y deletes all sequences 
currently in memory; typing anything other than Y cancels the command 
and returns you to the worksheet. 

The Edit Option- /KE 
The Edit option prompts for a sequence name and places the sequence 

you specify on the edit line. You can then edit the sequence, using the 
normal edit keys (ESCAPE, -->, <-, i, t); you can also change the 
sequence name. When you are finished editing a sequence, press 
RETURN. The edited sequence will then be stored in memory and can be 
invoked at any time. Keystroke Memory sequences are saved with 
worksheets. 
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The following example uses the /KE option. 

Example : 

Type: 

1. / CAY 

2. / K 

3. = 

4. A 

5. lOOOOO AR/ R: 
A> .A> A> A> AR 
RETURN 

6. CONTROL-K 

7. A 

8. UK 

9. E 

10.A 

11. ---> --->2 

12. RETURN 

13. CONTROL-K 

14. A 

Result: 

The worksheet clears, the cursor moves to 
Al, and the column width is set to 9. 

Prompt Line: KS Memory = C E o r 
RETURN 

Prompt Line : SEQUENCE NAME A- Z 
Define Sequence option of the Keystroke 
Memory command. 

Prompt Line : SEQUENCE DEFINITION 
Edit Line: A 

Edit Line shows keystroke sequence as 
you type it. Pressing RETURN puts the 
sequence in memory. This sequence 
enters the value 100,000 at Al and 
replicates it into Bl through Dl. 

Prompt Line: KS Memory Name # 

Prompt Line: flashes prompts that cor
respond to keystrokes in sequence. 

Prompt Line : KS Memory = C E or 
RETURN 

Prompt Line : Sequence Name A - Z 

Prompt Line: [Ed it] Sequence Defin ition 
Edit Line: A 1 OOOOOAR/R A > .A> A> A> 
AR 

Edit Line: A 100000 AR/R A> A> A> A> 
AR 

The sequence is altered: now the number 
2100000 will be entered and replicated . 

Prompt Line : KS Memory NAME # = 

Prompt Line: Flashes prompts that cor
respond to keystrokes in sequence; 
2, 100, 000 is entered and replicated. 
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You can delete a specific sequence using the Edit option. Just type /KE 
followed by the sequence name. Then delete all the characters in the 
sequence, but not the sequence name, using ESCAPE. It is cleared from 
memory. 

The Review Sequences Option - /K RETURN 
The Review Sequences option scrolls through all the current 

sequences. After you type /K RETURN, the first sequence and its 
keystrokes will appear on the Edit Line . Typing -> places the next 
sequence on the Edit Line. Sequences appear in the order they were 
created. 

If you type CONTROL-E while the sequence is on the edit line, [EDIT] 
will appear on the prompt line. You can use the regular edit keys 
(ESCAPE, -> , <- , etc.) to edit the sequence. 
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LABELS 

any letter or CJ 

~--------<• Type any character. 

Erases last character. 

ICONTROLI [] 

!See /El 
Allows editing of characters 
on edit line. 

Enterscharactersoneditline 
into cell; displays characters 
and format on entry contents 
line. 

El El El [I] 
Does RETURN then moves 
cursor. 

A label is an entry not intended to be used in calculations; it usually 
gives some information about the entries on the worksheet. A label can 
have any keyboard character. 

When the prompt and edit lines are clear, the VisiCalc program looks 
at the first character typed to determine whether the entry is a label or a 
value. If the character is not a number or arithmetic operator, the entry is 
a label. The prompt line reads Lobel and the edit line contains the 
character that was typed followed by the edit cue. As more characters 
are typed, they appear on the edit line. 
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The label is displayed in the cell as it is typed; it is not entered until 
RETURN or an arrow key is pressed . If any other characters are in that 
cell, the label replaces them. If the label is longer than the column width, 
it is truncated on the cell display, but the full label is kept in memory. 
When the cursor is in a cell that contains a label, the entry line contains 
the coordinate, followed by (L) and the full label. 

To display a column of long labels, use /GCC, the Single Column 
Width of the Global command, to make the column wider. 

To type a question mark (?) in a label, type CONTROL-Q. The ? on 
your keyboard always displays Help Facility information on your screen. 

If you make an error while typing a label, type ESCAPE to erase the 
error and continue typing. If you want to correct an error in an entry 
after it has been entered, use the Edit command (IE). 

If a formula references a cell that contains a label, the reference has a 
value of 0. 

Example: 

Type: 

1. >Al RETURN 
2. p 

3. eriod 

4. RETURN 

Result : 

The cursor moves to Al. 

Entry Line : A1 
Prompt Line : Lobel 
Edit Line: P Al: P 

Prompt Line: Lobel 
Edit Line: Period Al: Period 

Entry Line: A1 (L) Period 
Prompt Line: clear 
Edit Line: clear Al: Period 

If you press an arrow key to end the label, 
the cursor moves to the next location in 
the direction of the arrow. 
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Type" to start a label with a character that normally begins a value- a 
number, arithmetic operator, (,or@. The" is invisible and merely tells 
the VisiCalc program that the entry is a labeL The Mode option of the 
Attribute command (/AM) can be used to to specify that a cell may only 
contain labels; see the section on "The Attribute Command" for more 
information . 

Example: 

Type: 

1. >Bl RETURN 
2. " 

3 . . 575*B2 

4. RETURN 

Result : 

The cursor moves to Bl. 

Prompt Line: Lobel 
Edit Line: clear 

Prompt Line: Lobel 
Edit Line: .575*B2 
Bl: .575*B2 

Entry Line: B1 (L] .575*B2 
Prompt Line: clear 
Edit Line: clear Bl: . 57 5 * B2 

The (L] on the entry line identifies the en
try as a label. If the entry were a value, 
the entry line would contain (VJ and Bl 
would contain the calculated value of the 
formula. 
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[!] or [I] or EJ or B or Q Range 
Cursor motion or , enters range in edit line, beginning 
with coordinates of cell where the command was invoked. 
Must be within one row. 

ESCAPE ___J 
Erasesfirstcoordinateinrange. 

(inti [CJ --------------< 
Indicates that you wish to move [int] columns. 
It no [int] ls entered, 1 is assumed. 

(inti 00 -------------; 
Indicates that you wish to move [int] rows. 
If no [int) is entered, 1 is assumed. 

~ ~----------------~ 

;ii.fill·~ 
Cursor motion enters coordinates of cell 
being pointed at by cursor. 

Columns beginning at first coordinate 
move to left of column containing 
second coordinate. 

RETURN 

Entercoordinatesofcelljusttothe 
right of or just below where you want 
to move the rows or columns. 

Rows beginning at first coordinate move 
to row above second coordinate. 

The Move command moves rows or columns to another position on the 
worksheet. All cell references in formulas are changed to correspond to 
the new coordinates that result when the rows or columns are moved. 
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The Move command does the following: 

l . Removes one or more rows or columns from their place on the 
worksheet. 

2. Closes the space left vacant by moving rows upward or columns to the 
left. 

3 . Opens the space needed for inserting the removed rows by moving 
rows downward; opens space for removed columns by moving 
columns to the left. 

4. Inserts the removed rows in the opened space. 

In response to /M, the prompt line reads Move From RC or Range. 

Moving rows and columns takes two steps: (1) specifying the rows or 
columns you want to move, and (2) indicating where you want them moved 
to. 

Specifying the Rows or Columns to be Moved 
After typing /M, you can specify which rows or columns you want to 

move two ways: by indicating a range, or by typing an integer and R or 
c. 

You can specify a range of rows or columns to be moved by moving the 
cursor or typing the range coordinate. The coordinate of the cell where 
the command was invoked is the first coordinate in the range. Type a 
period (.) to display the ellipsis ( ... ); the last coordinate in the origin 
range can now be specified either by typing it or moving the cursor. 
Ranges within a column indicate that rows are to be moved; the range 
Al. .. A3, for example, specifies that 3 rows are to be moved. Ranges 
within a row indicate that columns are to be moved; for example, the 
range Al. .. Cl specifies that 3 columns are to be moved. 

After typing / M and moving the cursor or typing . , you can use 
ESCAPE to erase the coordinate on the edit line and either type the coor
dinates of the first row or column you want to move, or point to it with the 
cursor. You can then press . and type a coordinate or move the cursor to 
indicate the last row or column in the source range. 
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Alternatively, you can specify that you want to move a number of rows 
or columns by typing the number and R or C. /M4C, for example, says 
that the column where the cursor is and the three columns to the right are 
to be moved; /M4R says that the row where the cursor is and the three 
rows below it are to be moved . 

Indicating Where the Rows and Columns Are to be Moved 
After you type a number and R or C, you must indicate the first row or 

column in the destination range, either by pointing to it or by typing it. 

To complete the command, press RETURN. 

Moving a row or column can create a forward reference or circular 
reference, requiring extra manual recalculations ( ! ) or preventing the 
VisiCalc program from yielding accurate results. See "Order of 
Recalculation" (/GO) in the "Values" section of this chapter and 
"Resolving Forward References" in Lesson Six for details and informa
tion on how to avoid circular references. 

Moving Rows 
The Move command moves all rows below the origin up to fill the gap; 

then it inserts the rows by moving the destination and all rows below it 
down to create a gap. Placing the cursor while moving rows downward is 
different from moving rows upward. When you move rows down, specify 
the destination as the row below the last row you want the rows moved to; 
when you move a row up, specify the destination as the first row you want 
the rows moved to. 
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Figure 3-18 shows where to position the cursor when moving rows. 

I ~~J~! :r~~ ... To: R C or Range 
2R 

1) S~art ~ A B C D G H 
With --------------------~ 
cursor 1 111 111 111 111 111 11 1 111 111 
anywhere 2 222 222 222 222 222 222 222 222 
... ~ 2• 3 333 ,,m 333 ,,, ,,, 333 333 333 

! .. ::: .. :: : . ::: 1::: ••• ::: • . ::: •••• ::: • • ::: • • 
8 ' 9 Cursor - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ' 

10 ' 11 ~ 2) To move rows 2 and 3 to 
rows 7 and 8 respectively, 
type /M2R. Then. place 
the cursor anywhere in 
row 9, and press RETURN. 

3) Cursor ~ A B C D G H 
returns i --'"----"---~---"---'---~-~--~~ 
to row 2 111 111 111 111 111 111 111 111 
after 2 444 444 - -444- - - 444 - - -4-44 - - -444- - - 444 - - -444 - - ~ 

command 3 555 -555- - -555- - - -555 - - -5-55 - - -555- - - -555 - - -5-55 - - ·, 
is finished. 4 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ' 

5 

6f------------------------~ 
7 222 222 222 222 222 222 222 222 
8 333 333 333 333 333 333 333 333 
9 

10 
11 As rows 2 and 3 move to 

rows 7 and 8, the other rows 
move up. 

Figure 3-18. Moving Two Rows Downward 
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After the row is moved, the cursor returns to its original location. 

Figure 3-19 shows where to place the cursor when moving rows up the 
worksheet. 

11 Before 
moving 
rows 
upward. 

A B c D G H 
1 111 111 111 111 111 111 111 111 
2 444 444 444 444 444 444 444 444 
3 555 555 555 555 555 555 555 555 
4 
5 
6 
7 222 222 222 222 222 222 222 222 
8 333 333 333 333 333 333 333 333 
9 

10 
11 

ABC D G Hj 
1 111 111 111 111 111 111 111 111 
2~ :: : : - - -: :: : : : : : : :: : : : ::::: : : :: : : : : : : : : 

1 · · ::: :~R:m::: · · ::: · ::: · · ::: ~: 
1 222 222 222 :::_\\~ 222 222 222 222 222 I 
8 333 333 333 333 333 333 333 333 
9 

10 

v 2) To move rows 7 and 8 upward 
to rows 2 and 3, respectively, 
type /M2R. Then, place the 
cursor in row 2 and press 
RETURN. 

Figure 3-19. Moving Two Rows Upward 
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Moving a Column 
The Move command moves all columns to the right of the origin left to 

fill the gap; then it inserts the columns by moving the destination and all 
columns to the right of it to the right to create a gap. Moving columns to 
the right is different from moving columns to the left. When you move 
columns to the right, specify the destination as the column to the right of 
the last column you want the columns moved to; when you move a 
column to the left, specify the destination as the last column you want the 
columns moved to. 

Figure 3-20 shows how to move columns. 

I Move From ... To R C or Range 

2C: 

4 
5 
6 
7 
8 
9 

10 
11 

2 
3 
4 
5 
6 
7 
8 
9 

10 

v 

A 

A 

B c D 

111 111 
2 2 2 ::!:::::::=== 
33.3 I 333 I ===> 444 .,. ,' 4.44 
555 
666 
777 

B 

j Cursor I 

555 =+===> 666 
777 

To move Columns B and C to 
Columns F and G, respectively. 
type /M2C. Then, place the 
cursor anywhere in Column H 
and press RETURN. 

c D F 

1111 
222 

=::::: 333 
444 

G 

G 
111 
222 
333 
444 

f<== ••• 555 

::====:: 666 
777 

To move Columns F and G back to 
Columns B and C, respectively, 
type /M2C. Then, place the cursor 
anywhere in Column B and press 
RETURN. 

777 

Figure 3-20. Moving Two Columns 

H 

j Cursor I 

H J 

010-026 

After the column is moved, the cursor returns to its original location. 
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PRINT COMMAND- I P 

m-----~J 
Type file name or scroll directory. 

Print Lower Right or " Setup 

lower Right 
Enter coordinate of lower-right come1 ol area 
to be printed. 

RETURN ,______] 
Sends1oou1putdevice. 

Print Setup or RETURN 

Typeappropriatesetupstringsifany, foroutputdevice. 

RETURN ____J 

Setting linefeed after RETURN !Y) 

Y Insert linefeed after each RETURN while printing 
worksheet. This is the default . ----~ 

N Do not insert lineteeds. --------! 

RETURN or : 

· ~ 
Setting Break Into Pages (Y) 

Y Activates !PST, IPS#, IPSP and JPSF printer settings. 
Break worksheet into pages and number pages. 
This is the defaul t j 

N Print worksheet without breaking into pages; 
ignore !PST, /PS#, /PSP and /PSF printer settings. 

RETURN or : 

Setting Prmt with Titles (V) 

Y Print each page of worhheet with column 
and row 1i1les. Must !ix titles be!orehand with IT. 
This is the default. 

rn.-----~ 
RETURN 01 • 
Scroll throughcurrent printerseuings 
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i=:=.. 
Prrnt Setup Strmg 

Rep!aceuistingsatupstringo1entefanewone. 

RETURN ____J 

[Edit] Prrnt Setup Strmg 

Enter printer setup string 

RETURN 01: __j 
Setup string is saved along with worksheet and 
automalitallv sent to printer each time the worksheet 
isprintedtoprinterordisk. 

M 

Settrng Left Margm IOI 

lint! 
Number of spaces between left edge ol paper and 
beginning of printed worksheet. Can be from 0 to 255. 

RETURN or: _J 

Settrng Paper Length (661 

[int] 
Lengthofonepageofpaperonyourprint.Defaultis 
66: can be from 0 to 255. 

RETURN or : ___J 

N Print pages without titles. -------! '-------1~ w 

RETURN or : --------~ 

Settmg Number Pages (VJ 

Y Numberpageso!printout. Thisisthedefault._=J 

N Oono!numberpagesolprintout. J 
RETURN or : 

Setting Page Width (70) 

[int] 
Width of page. Pages can be from Oto 255 characters 
wide; the default is 70. 

RETURN or : 

Settrng Page Length (55) 

lintl 
length of area to be printed, in lines. Must be less 
thanorequaltopaperlength(Flsetting.Defaullis 
55 lines;canbe lromO 10 255. 

RETURN or : ___J 

The Print command produces an image of the worksh~et just as it 
appears on the screen . This image can be sent to one of several destina
tions: 

• A printer. 

• A diskette file. 
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You can print the normal worksheet with numerical entries or with 
your formulas on it. Use the Expression Format option of the Attribute 
command (/GAE) with the Print command to print the formulas behind 
your worksheet. See the following section on "Printing Worksheet For
mulas" for details. 

Printing on the Printer- /PP 
The Printer option of the Print command (/PP) sends the image of the 

worksheet to a printer. The upper-left corner of the rectangle to be 
printed is the location of the cursor when the command is entered; the 
program prompts you to enter the lower-right coordinate. 

If the screen is split when the command is entered, the windows are 
ignored; only the rectangle specified by the upper-left and lower-right 
coordinates is printed. Use the Go To command (>)if you want to move 
the cursor to an upper-left location that is fixed as a title and inaccessible 
with the arrow keys. 

Typing CONTROL- C stops the printer. 

The following example prints the area of the worksheet bounded by Al 
on the upper-left and Jl4 on the lower-right. 

Example: 

Type: 

1. >Al RETURN 

2. /P 

3. p 

4. Jl 4 RETURN 
5. CONTROL-C 

Result: 

The cursor moves to Al . This defines the 
upper-left corner of the rectangle to be 
printed. 

Prompt Line: Print File , Printe r, Se ttings 

Prompt Line: Print Lower rig ht or "setup 

Prompt is asking you to either give the 
coordinate of the lower-right corner of 
the area you want printed or give some 
printer setup information. 

Edit Line: clear 

The printer starts printing the worksheet. 

The printer stops and the status area 
clears. 
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Changing Printer-Setting Options- /PS 
The Printer-Setting options of the Print command let you control the 

appearance of printed worksheets. The following table shows the printer 
setting options along with a description of what each option does (default 
values are in parentheses). 

Setting Default 

L (Y) 

B (Y) 

T (Y) 

# (Y) 

p (55) 

w (70) 

F (66) 

M (0) 

s 

R 

What the option does 

Inserts a blank line at the end of every printed line. 
/PSLN does not insert blank lines. 

Breaks worksheet into pages. /PSBN causes worksheet 
to print without page breaks. 

Prints column and row titles on each page of 
worksheet. Titles must be fixed by IT command before 
printing. /PSTN keeps titles from printing. 

Numbers each page of the worksheet. /PS#N causes 
pages to print out without page numbers. 

Number of lines of text to be printed on each page; 
must be less than or equal to PAPER LENGTH option 
(/PSF). Can be from 0 to 255. To change, type an 
integer followed by RETURN or : . 

Width in characters of each page (0-255). To change, 
type an integer followed by RETURN or : . 

Length in lines of a page of printer paper on your 
printer (0-255). To change, type an integer followed 
by RETURN or : . 

Left margin, in characters; offset from left edge of 
page to beginning of text (0-255). To change, type an 
integer followed by RETURN or : . 

Edit setup string option. Setup string entered with 
/PSR appears on edit line; edit it with normal editing 
keys (ESCAPE, -. , ..- , etc.). 

Replace or enter setup string. Type characters in 
setup string for your printer; end with RETURN. 
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The settings affect printed worksheets as shown in Figure 3-21 . 

/PST 
(fixed titles 

on each page)\-------~ 

/PSF 
(Lines per 
page) 

Salaries 
Rent 
Insu rance 
Electric ill 
Medical 
Union Dues 

J .. 
$8,110 

5.000 
2,01 1 

785 
2,020 

500 

"' $ 8,001 
5,000 
J,778 

955 
2. 119 

456 

"" $ 8,770 
5.000 
3,965 

985 
2.4 56 

379 

$18,426 t20,J09 121,555 

/PSW 
(Width of 
text) 

/PSL Y or N adds or suppresses a linefeed. 
/PSB Breaks printout into pages. 

Salaries 
Rent 
Insurance 
Electrical 
Medical 
Union Dues 

,,, .. , J•• 
$8,110 $8,001 $8,770 

5,000 5,000 5,000 
2,011 3.778 3,965 

785 955 985 
2,020 2,119 2,456 

500 456 379 

118.426 $20,309 121,555 

2 

/PSP 
(Lines of 
text-not 
to exceed 
/PSF setting) 

'------ \~----/PS# 
(Numbers 
each page) 

010-027 

Figure 3-21. Printer-Setting Options 

To review a specific printer-setting option, type /PS followed by the 
option. The current setting of an option follows its prompt. If you press 
RETURN without changing an option, the default is still in effect. To 
change an option, enter the appropriate change (depending on the 
option you are changing) on the Edit Line and, press RETURN. 

To review all options, type /PS followed by --> . Step through the 
options by pressing RETURN or --> . To change an option, type /PS and 
the specific setting you want to change. Then type the option setting you 
want, followed by RETURN or --> . You can then review the remaining 
options. The last option is /PSR, the replace printer setup string option. 
To enter setup string, type /PSR and the setup string; end with RETURN . 

Printer settings in effect when a worksheet is saved are saved along 
with the worksheet. When a worksheet is loaded, the printer settings are 
also loaded; any current settings are overwritten. 
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PAGINATION 

Worksheets are printed by column first, then by row, as Figure 3-22 
shows . 

A 8 CD E F 

PAGEi 

ABC D E F 

ID 

11 

11 ,, 
14 

PAGE 2 

' '~ 
-----+------- -

1 
I 
I 
I 
I 
I 

~!~· 
Worksheet 10 

11 ~ 
Figure 3-22. Printer-Setting Pagination 

12 

,, 
14 

G H I J K L 

PAGE3 

G H I J K L 

PAGE4 

010-028 

NOTE: If the page-break option (/PSB) is set to N (no pagebreak), the 
Titles (/PST), page-number (/PS#), page length (/PSP) and paper length 
(/PSF) option settings are ignored. 

SENDING SETUP STRINGS 

A printer setup string is a series of instructions to your printer. The 
/PSS and /PSR Printer settings let you send a setup string to your printer 
each time you print a worksheet. After you type /PSR, you enter the setup 
string appropriate for your printer, followed by RETURN or : (see 
Appendix B for more information on printer setup strings). 
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Setup strings set with /PSR are saved along with the worksheet where 
they were typed. If you want to use the same setup string on several 
worksheets, you can type the setup string while a blank worksheet is 
displayed. One at a time, load each worksheet. Then load the blank 
worksheet with your setup string and save both together. Clear the 
screen with /CSY before loading the next worksheet. 

To change a setup string entered with the /PSR option, type /PSS. The 
setup string will appear on the edit line, with the edit cue highlighting 
the first character in the setup string. Use the normal VisiCalc edit keys 
(ESCAPE, -> , - , i, i, etc .) to edit the setup string. When you have 
finished editing the setup string, press RETURN. The new setup string 
will take effect; it will be saved with worksheet if you use the save 
command (IS). 

Setup strings sent with the /PP" option of the Print command are not 
saved in memory. If you type a setup string with /PSR and save it with the 
worksheet using /SS, then type another setup string when printing using 
/PP", the setup string sent with /PP" will be added to the setup string 
defined with /PSR. The /PSR setup string will still be in memory, 
however, and would still be saved with the worksheet. 

PRINTING THE WORKSHEET IN SECTIONS 

If all /PS printer-setting options are set to N, and if the rectangle to be 
printed is wider than the number of characters the printer can print on 
one line, the part of the line beyond the printer limit is printed on a 
separate line. For example, if your printer prints 80 characters per line, 
the Blst character starts the next row down. 

To reproduce a worksheet wider than the printer can print, print it in 
sections. Calculate how many columns of the worksheet can be printed at 
a time; then, divide the worksheet into the number of rectangles required 
to print the full width. The separate printed copies can be taped together 
to reproduce the worksheet. 

If the printer uses single sheets rather than continuous-form paper, the 
worksheet might have to be printed in sections to accommodate the 
length. 

You can also use the Printer Settings option of the Print command (/PS) 
to help you print your worksheet in sections. See the preceding section 
on "The Printer-Setting Options-JPS." 
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Creating a Print File-/PF 
The File option of the Print command (/PF) sends the image of the 

worksheet to a diskette file. A print file is a standard text file that contains 
exactly what is required to print the worksheet, including carriage 
returns and line feeds. It can be read by other programs, such as a word 
processor. 

You might find it useful to add the suffix .PRF to the file name you 
specify .. PRF identifies the file as a print file, rather than a worksheet 
file, which should be given the suffix . VC or a DIF file which should be 
given the suffix .DIF. Because the file contains only the titles and 
numbers displayed on the worksheet (not the formulas, formats, etc., used 
to set up the worksheet), this file cannot be loaded with the Load option of 
the Storage command. 

If you specify the name of a file that exists on the diskette, the VisiCalc 
program prompts you to make sure you want to replace the file: "File 
exists: Y to replace." If you type Y, the print file of the worksheet 
replaces the file with the same name on the diskette; if you type anything 
else, the Print command is canceled. 

DISKETTE FILES 

Specifying a diskette file saves the image of the worksheet on diskette. 
See "File Names" in this chapter for a description of file names and how 
to specify them. 

The following example shows how to save the area of the worksheet 
bounded by BIO at the upper-left and F20 at the lower-right in a print file 
named BUDGET.PRF on drive 1. 

Example: 

Type: 

1. >BIO 

2. /P 

3. F 

4. budget.PRF RETURN 

5. F20 RETURN 

Result: 

The cursor moves to BIO. 

Prompt line : Print Fi le, Print, Settings 

The upper-left corner of the rect
angle to be saved is defined as BIO. 

Prompt Line: Print Fi le name 

Prompt Line: Print Lower right or "setup 

Edit Line: F20 
The worksheet is saved as a print file. 
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Printing Worksheet Formulas 
The Printer option of the Print command (/PP) prints an image of the 

worksheet as it is displayed on the screen. Normally, the screen display is 
numerical. But how do you print the formulas behind the numbers? 

To print worksheet formulas, follow these steps: 

1. Type /GAEY to put the entire worksheet in global expression display for
mat. 

2. If any cells were set locally to non-expression format (with /AEN), move 
the cursor to those cells and reset them to the global default with /AED. 

3. Reset your column width, if necessary, to display every character in 
every formula on the worksheet. Move the cursor around the worksheet 
and compare the Entry Line to the cell display. If the cell display 
matches the Entry Line for each cell, your columns are wide enough. If 
not, make them wider with /GC or /GCC. 

4. Issue the normal print command for your printer. 

If you print worksheet formulas often, you might want to put a label in cell 
Al, or somewhere else on the worksheet, that tells what column width to set 
before printing. That way, you don't have to figure it out every time you 
print the worksheet. 

Printing Formats, Attributes, and Formulas 
The Save option of the Storage command (/SS) saves a record of all for

mulas, formats and attributes as they were written on the worksheet. Like the 
other options of the Storage command, this record can be sent to a diskette 
file or printer. The information is so complete the worksheet can be 
reproduced from it. 

To print a listing of each cell, including any formats, attributes, and for
mulas, follow these steps: 

1. Type /SS. 
2. Type .Printer. 

3. Type RETURN. 

The worksheet is printed cell-by-cell, from the lower-right cell to the 
upper-left cell, including format and attribute information. Each entry posi
tion takes one line, so a lot of paper is required to print a worksheet. 
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REPEATING LABEL COMMAND- I -

[I] El 
Label· Repeating 

Type lany charl 

RETURN __J 
Character sequence repeated across column width. 

The Repeating Label command fills a cell with characters. It is commonly 
used to draw a line across the worksheet to separate titles from columns of 
numbers or to separate areas of the worksheet. The cell is filled with the 
character regardless of the column width. 

A column filled with characters can be copied across a row (with the 
Replicate command) to draw a line of any length across the worksheet. 

Example: 

Type: 

1. /CAY 

2. Jan ---> Feb ---> Mar 
RETURN > A3 RETURN 
l ___. 2 ___. 3 RETURN 

3. >A2 RETURN/-

4. - RETURN 

5. /GC20 RETURN 

6. /GC9 RETURN 

7. /R RETURN 
---> . ->--->RETURN 

Result: 

The screen clears. 

The numbers are separated 
from the titles by a blank line. 

Entry Line: A2 
Prompt Line: Lobel Repeating 

The program prompts for the character that 
is to fill the cell. 

Entry Line: A2 /F- [L] -
A2 fills with hyphens. 

A2 is still filled with hyphens, even though 
the column is wider. 

The columns return to the normal width. 

The line of hyphens extends 
across the first three columns. 
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You can draw repeating labels with any character or combination of 
characters. You can use the hyphen to indicate a subtotal and the equal sign 
to indicate a total. You can draw decorative borders with combinations like 
< * > and*=. 

Figure 3-23 shows different repeating labels across the screen. 

i== ::--===:-..::::::::::::::::::::::::::::::::::====== 

~+M-M-M-M-l-M-M-M-M-M-M-i-M-i-M-M-M+H

;1)(i)\i!\nTW\ll(!)\li(i){i}<*J(l)!*J{!)mmmm'.i/i){l}\nT 

·iiiiilliili!l!!!llllilllllllllllliii!!ii!ll!illlill!ll!ii!!l!liil!i!Hii 

b ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

Figure 3-23. Repeating Labels 
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REPLICATE COMMAND-/R 

[I] (!] 

Eli"W*l*Mlii-1* 
i·-------------------~r~:;::::.~:;·~ .•.. ~ t ""'';";"'· 

[I] 

A Replic11e 1mibutn only. May combine wilh N0< R 

C R1plica1e conten!I lllily. Mil combine w1~h Nor R 

N Assume all formuln are to ~ replinled ou change 
May combine with A or C 

R Assum.e all !ormuln111 tobe1'pliu 1edrela1ive. May 
combine with A or C. 

) Endrtplica1eoption1 

I ESCAPE I ---------o 
Clursedi! line; 
enlersinglecoordin11e. 

Enter endingcoo111Wii11e homnme row 

RETUAN 01: __j 

Rephcete SourceRengeor RETURN 

Entersingle coordinale. 

RETURN or: __J 
CClllin nurcorow o...:e sm1ing1t w getcoordin11e 

En1erbegiMing ... 1ndiflg m getcoll'dinates !!om same 

:o~~::N or : _J 
Copin source row s.trtril !omes.beg.nn.ng u ch 
on 1arge1column 

Accep1s begirlning 
coordinateol soorct 

Enteren11Wigco0<dinmhom nmecolumn. 

RETURN or: __j 

Replicate Source Range or RETURN 

Enmsing!ecoordina1e 

RETURN or· __J 
Maku one copy otsou1cecolumnbeginning at mgei 
co01dinatt. 

Enter betinning ... endingcoordina1n from one row. 

RETURN or· __J 
Makn1ever1lcopinol 1ourtecolumn. beginning each 
one in large! row 

Enttr end;ng coo<d;nale trom ano1herrow ind cotumn 
lreplicatea blockl 

RETURN or: 
Entershighligh1edpo1itio!l u single source range. 

+ Enle!targetcoordin1tt 

RETURN oi : .._j 
Makn one copy of 
!l\eblGtk. Upper 
Jehcorne1 ol 
blocki1 a111rget 
co.ordinate 

t 
fnm m get range 
from tow or column 

RETURN OI · __j 
Mahsmultipllcopiu 
ofblock.betiMing 
1t fimco0<d;n1tt 
intarge11ange. An 
in1egrr numbei of 
copie1i11lw1y1 m1de. 

Replicate Target Range 

Entersingle cooulinatt . 

RETURN ot : __J 
Copin 1ource en11y conten11into11rg1tpo1i1ion 

En1e• beginning ..• 1ndingcootd;natn from one row. 

RETURN or: __J 
Copie11ou1ceconttn1sin1omget1ow. 

Enterbeginmng .•. tlldingcoordinales hom one column 

RETURN or . .__j 
Copies soorc1conten11ioto!lrge1cCllumn. 

The Replicate command copies a value, label, formula, blank entry, or 
the local format. It can create one copy of a single cell, multiple copies of a 
single cell, one copy of a range of cells, or multiple copies of a range of 
cells. It can also create one copy of a block of cells or multiple copies of a 
block. 

The Replicate command cannot copy a row into a column or a column into 
a row. (See the section on "The Save Command" for information on how to 
do this.) 

3-106 



APPLE Ill VISICALC® Advanced Version 
REFERENCE 

The Replicate command asks for the following information: 

• The source range (cell or cells to be copied). 

• The target range (cell or cells where the source range is to be copied) . 

• If the source range includes formulas that reference other cells, it asks 
whether each such reference should be copied with no change at each 
new location or relative to each new location. 

A source range can be: 

• One cell (for example, B5) 

• A series of contiguous cells across a row or down a column (for example, 
F9-Fl2 or B2-M2) 

• A block of cells in several rows and columns (for example, Al. .. ClO) . 

The range (B2 ... M2) is defined by the starting coordinate (B2), an elipsis 
invoked by typing a period ( ... ), and the ending coordinate (M2). If the 
range is a single location, the starting and ending coordinates are the same 
(for example, B2 ... B2). The coordinates can be specified by typing them or 
pointing to them with the cursor. 

If the beginning and ending source-range coordinates are identical (for 
example, B5 ... B5), only the specified cell is copied to the target range. If 
the letters are the same but the numbers are different (for example, 
B5 ... Bl5), a portion of a column is copied. If the numbers are the same but 
the letters are different (for example, B9 ... M9), a portion of a row is copied. 
If both letters and numbers are different (for example, A5 ... D25), a block 
consisting of portions of rows and columns is copied. 

To make one copy of a source range, the target range should consist of a 
single coordinate (for example, F9). To make more than one copy, the target 
range should consist of a range of locations (for example, F9 ... Fl5). 
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A colon separates the source range from the target range and is entered 
by typing either colon or RETURN. 

To copy one 
entry once 

Example: 

To copy one entry 
several times 

Example: 

To copy a row 
or column once 

Examples: 

To copy a row 
several times 

Example: 

To copy a column 
several times 

Example: 

To make one copy 
of a block 

Example: 

To make several 
copies of a block 

Examples: 

source 
coordinate 

Al...Al:Dl 

coordinate 

Al...Al 

row or 
column range 

Al...Gl 
Al...A9 

row range 

DlO ... LlO 

column range 

Bl.. .B9 

column and 
row range 

Al...B5 

column and 
row range 

Al...C5 
Al...C5 

target 
coordinate 

range in one 
row or column 

Dl.. .Gl 

starting 
coordinate 

AlO 
Bl 

range in one 
column 

Dll.. .Dl5 

range in one 
row 

Cl...Jl 

starting 
coordinate 

Dl 

range in one 
column or row 

AlO . .. FlO 
Al0 . .. Al5 

You can replicate cell contents only or cell attributes only by specifying 
an option of the Replicate command. See the following section on "Replicate 
Command Options" for details. 
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Copying a Single Cell 
To copy one cell, both the source and target range coordinates specify a 

single location. 

Example: 

Type: 

1. /CAY 

2. 100 RETURN 
3. /R 

4. RETURN 

5. DI 

6. RETURN 

Result: 

The worksheet clears and the cursor moves 
to Al. 

Entry Line: A1 [VJ 100 

Prompt Line: Replicate [ Source range or 
RETURN 
Edit Line: A1 

Al is assumed to be the source range 
because the cursor is at that cell when the 
Replicate command is typed. 

Prompt Line: Replicate Target range 
Edit Line: AL .A1 

The source range is the single location Al. 

Prompt Line: Replicate Target range 
Edit Line: AL .A1 D1 
Dl is the target range. 

The value at Al is copied to Dl. 
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You can also replicate one cell several times, as shown in Figure 3-24, but 
the target range is then a row range or column range and is not a single cell . 

] 
82 ... 82: C2 ... H2 

A 8 c D G H J 

L I l l l l l J 
1 
2 
3 
4 
5 
6 
7 
8 
9 

~~~~~~~~~~~~~~~ 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

1..--.J 

Source 
Range: 
82 

Target Range: 
C2 ... H2 

Figure 3-24. Replicating One Cell Across a Row 
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Creating a Column of Entries from One Entry 
To create a column by making several copies of one entry, specify the 

source range as the entry to be copied and specify the target range as the 
starting and ending coordinates of the portion of the column to receive 
the copy. 

Figure 3-25 illustrates how to replicate an entry down a column. 

C2...C2: C4 ... C11 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

.._ 

A B 

J 
c D G H J 

c=J l Source: 
C2...C2 

.-----

Target Range: 
C4 ... C11 

Figure 3-25. Replicating One Cell Down a Column 
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Making One Copy of a Column 
To make one copy of a column, the source range is specified as the top 

and bottom locations (for example, Al. .. A32) . The target range is specified 
as the coordinate of the top cell of the new column. 

The cursor need not be located at the beginning of the source range. You 
can erase the starting source-range coordinate from the edit line with 
ESCAPE and type both the source and target ranges. 

Example: 

Type: 

1. /CAY 

2. 1 i 2 i 3 i 
4 RETURN 

3. /R 

4. ESCAPE 
5. Al 
7. A4 RETURN 

8. C4 
9. RETURN 

Result: 

The worksheet clears and the cursor moves 
to Al. 

A column of numbers in column A. 

Prompt Line: Replicate [, Source range 
or RETURN 
Edit Line: A4 

Erases the first source coordinate. 

Edit Line: A1 

Prompt Line: Replicate Target range 
Edit Line: AL .A4 

Edit Line: AL .A4 C 4 

Column A (Al-A4) is copied to column C 
(C4-C7). 
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Making Several Copies of a Column 
To make several copies of a column, specify the top and bottom coor

dinates of the source range, and specify the target range as a range of cells 
across a row. The column is copied starting at each cell in the target range. 

Figure 3-26 illustrates how to replicate a column several times. 

82 ... 811: C2 ... G2 
A 8 c D G H 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 __., 
13 Source Target Range: 
14 Range: C2 ... G2 
15 82 ... 811 

16 
17 
18 
19 
20 

010·031 

Figure 3-26. Replicating a Column Several Times 
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Making Several Copies of a Row 
To make several copies of a row, specify the beginning and ending coor

dinates of the source range row, and specify the target range as a range of 
cells down a column. The row is copied starting with each cell in the target 
range. 

83 ... F3: 010 ... 015 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

'----

A 

[ 

B c 0 

I I I 
Source Range: B3 ... F3 

Target 
Range: 
010 ... 015 

J 
G H J 

I ] 

Figure 3-27. Replicating a Row Several Times 
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Replicating a Block Once 
A block is a rectangle of cells identified by the upper-left and lower-right 

coordinates, for example, Al...B2, D5 ... G30, and B2 ... C254. 

To make one copy of a block, specify the source range as the upper-left 
and lower-right coordinates of the area to be copied (for example, Al.. .C5). 
Specify the target as the coordinate of the upper-left comer of the area to 
receive the copy. 

Figure 3-28 illustrates how to make one copy of a block of cells. 

B2...C6: F2 

4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
~ 

A B 

Source 
Range: 
B2...C6 

c D G 

TargetjLJ Range: 
F2 

Only the upper 
left corner of 
the target is 
needed when 
making one copy 
of a block of 
cells. 

Figure 3-28. Replicating a Block Once 
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Replicating a Block Several Times 
To make several copies of a block, specify the source range as the upper

left and lower-right coordinates of the area to be copied (for example, 
Al ... CS). Specify the target range as a range within one row or column, not 
as a block range. The last copy of the block will end in the row or column 
given as the second coordinate in the target range. An integer number of 
copies is always made, however. For instance, if you give Al. .. AS as the 
target range when replicating a two-row block, three copies of the block will 
be made; the three copies are entered into rows 1and2, rows 3 and 4, and 
rows S and 6. Replicating blocks into columns follows the same rule. 

Figure 3-29 shows how to make multiple copies of a block. 

82...C4: 811 ... 819 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

'--

A 8 c D 

I } Source 
,__ _ __._ _ ___. Range: 
...._ _ _._ _ __, 82 ... C4 

Target Range: 
811...819 

Makes three copies 
of the block. 

J 
G H l 

Figure 3-29. Replicating a Block Several Times 

3-116 

010-034 



APPLE Ill VISICALC® Advanced Version 
REFERENCE 

Replicating Formulas 
When the Replicate command copies a formula that contains one or more 

references to another cell (for example, .6*B5-A21), it either copies the 
references with No change (N) or Relative (R) to the new location. The pro
gram prompts for an N or R for each reference in the formula being 
replicated. 

If you want all cells to be replicated with No change, you can type (N 
RETURN after typing /R. If you do so, the program will not prompt for each 
reference in the formula. The formula will be replicated as if you had 
responded to all the prompts by typing N. 

If you want all cells to be replicated Relative to their new location, you 
can type (R RETURN after typing /R. If you do so, the program will not 
prompt for each reference in the formula. The formula will be replicated as 
if you had responded to all the prompts by typing R. 

Example: 

Type: 

1. /CAY 

2. 2 t +AI+2 RETURN 
/R RETURN 

3. A3.A6 RETURN 

Result: 

The worksheet clears and the cursor moves 
to Al. 

Entry Line: A2 [VJ+ A1 +2 
Prompt Line: Replicate Target range 
Edit Line: A2 . .A2 

The RETURN after /R tells the VisiCalc pro
gram that the source range is a single loca
tion (A2). 

Prompt Line: Replicate N=No change, 
R=Relative 
Edit Line: A2 A3 . . A6 +A1 

The edit cue over +Al indicates that the 
program is asking whether to copy the 
reference to location +Al unchanged (the 
same in each position in the target range) 
or whether it is to be copied relative to each 
new position. 
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The reference to location Al is copied with 
No change. The screen should look like 
Figure 3-30. 

010-034/P 

Figure 3-30. Formula Replicated No Change 

Move the cursor down the column. Each copy of the formula contains the 
reference to A2, just as the source location does. This is the result of 
choosing No Change instead of Relative. 

The next example chooses Relative and compares the results. 

Example: 

Type: 

1. >Bl RETURN 

2. 2 i +Bl+2 RETURN 
/R RETURN 

Result: 

The cursor moves to Bl. 

Entry Line: B2 [VJ + 81 + 2 
Edit Line: B2 .. . B2 
Prompt Line: Replicate Target range 

The RETURN after /R tells the VisiCalc pro
gram that the source range is a single loca
tion (A2). 

3-118 



APPLE Ill 
REFERENCE 

3. B3.B6 RETURN 

4. R 

~ 
4 8 
4 le 
4 !2 

VISICALC® Advanced Version 

Prompt Line: Replicate N =No change, 
R=Relotive 
Edit Line: B2 BJ .. .B6 + B1 
The edit cue highlights +Bl. Again, it 
wants to know whether to copy the 
reference to location Bl unchanged (N) or 
relative (R) to the target locations. 

The reference to location Bl is copied 
relative to each target location; that is, it 
becomes B2 in the formula at B3, B3 in the 
formula at B4, etc. The screen should look 
like Figure 3-31. 

010·035/P 

Figure 3-31. Formula Replicated Relative 

The formulas behind columns A and Bare quite different. Move the cur
sor down column B to see how the formula changes on each line. Now move 
down column A; each formula copied from A2 is the same. 
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If a formula contains more than one reference to another cell, the 
VisiCalc program asks how to copy each reference. 

Example: 

Type: 

1. >Cl RETURN 

2. +Bl/Al RETURN 

3. /R RETURN 

4. C2.C6 RETURN 

5. R 

6. N 

Result: 

The cursor moves to Cl. 

Entry Line: C1 [VJ + 81/A1 

The formula references two locations (Bl 
and Al). 

Edit Line: C1 .C 1 • 
Prompt Line: Replicate Target range 

Edit Line: C1 • C2 .. C6 + 81 
Prompt Line: Re plicate N = No c hange, 
R = R e la t ive 

The edit cue is on the reference to Bl, 
asking how to copy that reference. 

Edit Line: C1 C2 ... C 6 + 81 /A 1 
Prompt line :Replica te N= No c hange, 
R= Relative 

The edit cue is on the reference to Al, 
asking how to copy that reference. 

The formula is replicated No change. 

Move the cursor down column C to see how the dividend changes in each 
cell, but the divisor remains the same. To experiment further, replicate this 
formula with both dividend and divisor relative and with both No change. 
See "Replicating References to Other Cells" in Lesson Two for more 
examples of the Replicate command. 

It is possible to replicate a formula to a position so that invalid relative 
value references are assigned. If you insert a new column at A and replicate 
the formula at Cl to Al, the relative position of the value references Al and 
Bl are off the worksheet to the left. The VisiCalc program assigns the value 
ERROR to locations that contain such a reference. 

Also be careful not to create forward or circular references or incorrect 
calculation order when you replicate formulas. See "Resolving Forward 
References" in Lesson Six, "Setting Manual Recalculation" in Lesson Seven 
and "Values" in this chapter for a description of these conditions and ways to 
avoid them. 
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Options of the Replicate Command 
You can specify one or two options of the Replicate command by typing 

/R(, one or two letters, and RETURN or : . Type ( to display the prompt 
Repl icate LIMIT AC N R ). The options are described in the following list. 

Option 

A 

c 
N 

R 

What it Does 

Replicates attributes or format only; cell contents are not 
replicated. 

Replicates cell contents only; attributes are not replicated. 

Replicates all cell references in a formula with No change. 

Replicates all cell references in a formula Relative to their new 
position. 

Ends Limit option; you can begin specifying source range. 

You can select A or C, not both; and you can select Nor R, not both. You 
can specify A, C, N, or R individually or in these combinations only: AN, 
AR, CN or CR. For instance, if you want to replicate all cell references in a 
formula with No change and you want to replicate only the contents of the 
cell (but not its attributes), type /R(NC RETURN or /R(CN RETURN before 
entering the source and target ranges . An option that conflicts with a 
previous option replaces the previous option; typing /R(NR is the same as 
typing /R(R, since the N is replaced. 

REPLICATING CELL REFERENCES IN FORMULAS: ALL RELATIVE OR 
ALL NO CHANGE-(R and (N 

The following example shows how to replicate all cell references in a for
mula with No change. This example uses the examples in the section on 
"Replicating Formulas ." 

Example: 

Type: 

1. > Cl RETURN 

2. + Bl / Al RETURN 

3. / R 

Result: 

The cursor moves to Cl. 

Entry Line: C1 [VJ +81/A1 
The formula references two locations (Bl 
and Al). 

Prompt Line: Replicate [, source Range 
or RETURN 
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4. Prompt Line: Replicate LIMIT AC N R) 

5. N RETURN Prompt Line: Replicate Source range or 
RETURN 

6. RETURN Edit Line: [N)CL .C1 

7. C2.C6 Edit Line: [N)CLC1 C2 .. C6 

8. RETURN Both references are replicated No change. 

Repeat the example, typing R RETURN in step 5 to see how to replicate all 
cell references Relative to their destination. 

REPLICATING ATTRIBUTES OR CELL CONTENTS-(A. (C 

The following example shows how to replicate both cell contents and 
attributes with /R (no options); how to replicate attributes only with /R(A; 
and how to replicate cell contents only with /R(C. 

Example: 

Type: 

1. /CAY 
2. /AV<+ 

RETURN RETURN 

3. 100 RETURN 
4. /R 

5. 

6. A) 

7. RETURN --. RETURN 

8. /R( 

9. C) 

10. RETURN t RETURN 

11. i/R 

Result: 

Worksheet clears; cursor goes to Al. 

Cell Al is assigned Value attributes that 
display values with + or - sign and align 
values with the left gutter of the cell. 

Entry Line: A1 /A (VJ 100 

Prompt Line: Replicate [, Source range 
or RETURN 

Prompt Line: Replicate LIMIT AC N R) 

The A (Attribute) option specifies that only 
the attributes in Al are to be replicated. 

The attributes from Al are now assigned to 
Bl as well. 

Prompt Line: Replicate LIMIT AC N R) 

The C (Content) option specifies that only 
the contents of the cell are to be replicated. 

The value 100 appears in cell A2. If you 
move the cursor to A2, you will see that 
there is no I A on the Entry Line; the 
attributes were not replicated. 

Prompt Line: Replicate 
[, Source range or RETURN 
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No option specifies that both the contents 
and the attributes in a cell are to be 
replicated. 

The value 100 appears in cell A3; the 
attributes in effect in cell Al are now also in 
effect in cell A3 as well . 

You cannot replicate some cell attributes and not others; all attributes in 
effect in a cell are replicated with /R(A. 

THE SCREEN 

010-036/P 

Figure 3-32. Startup Screen 

The screen includes the status area (the top three lines), the column 
and row borders, and the cells (locations) that make up the window 
through which you view the electronic worksheet. 
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Status Area 
The three lines of the status area are (from the top down) the entry line, 

the prompt line, and the edit line. The entry line and the prompt line 
share the wide white bar at the top; the edit line is the dark bar just below 
the white bar. 

Entry Line 

The entry line is the top line of the status area. It can display as many 
as seven items of information about an entry position: 

1. The coordinate of the cursor location. This is always displayed. 

2. The local format, if one is assigned to the cell. 

3. IA if there are any attributes assigned to the cell. 

4. The type of entry,"L" for Label or "V" for Value, if the cell contains 
an entry. 

5. The entry just as it was written, if the cell contains an entry. 

6. A character that indicates the order of recalculation ("C" for column
order, "R" for row-order). An exclamation point is displayed next to it 
when the worksheet is being recalculated. 

7. A "K" if a Keystroke Memory sequence is being defined with 
CONTROL-K =. 

Prompt Line 

The prompt line is the middle line of the status area. It displays a 
prompt on the left that describes the options of a command sequence, 
and a number at the right side that tells how much memory is available 
(in Kilobyte units of 1024 characters). 

Edit Line 

The edit line is the bottom line of the status area. It displays each 
character as it is typed, or the coordinate to which the cursor is pointing. 
The edit cue (a small white blinking block) appears after the last 
character entered. 

The characters on the edit line can be edited by erasing them with the 
ESCAPE key and retyping the correct characters. The VisiCalc program 
also uses this line to confirm or clarify your information before it carries 
out a command. 

3-124 



APPLE Ill VISICALC® Advanced Version 
REFERENCE 

The Window and Worksheet 
The VisiCalc window is that portion of the screen beneath the column 

border and to the right of the row border. The window can be scrolled 
with the arrow keys to show any portion of the worksheet. 

The column border extends across the top of the worksheet and labels 
63 columns, A through BK. The row border extends down the left side 
and labels rows 1 through 254. 

Cells (Locations) 
The intersection of each column and row defines a cell or location. 

Each cell or location is identified by a column letter followed by a row 
number (A5, for example). This identifier is the coordinate of the cell or 
location. 

The Cursor 
Each time the VisiCalc program is loaded or cleared with the Clear 

command, a column-wide white rectangle covers cell Al. This rectangle 
is the cursor. 

The cursor marks the cell (location) on the worksheet where entries are 
written or commands are carried out. The coordinate of the cursor loca
tion is displayed at the left side of the entry line. You can move the cursor 
with the arrow keys. 

Moving and Pointing the Cursor 
The arrow keys ( +- --> i t ) move the cursor in the indicated direction to 

any position on the worksheet. Typing an arrow key moves the cursor one 
cell at a time. Holding down an arrow key moves the cursor in the direc
tion of the arrow. Pressing harder while holding down an arrow key 
moves it faster. The cursor cannot move upward from row 1, downward 
from row 254, to the left of column A, or to the right of column BK. These 
are the edges of your worksheet. 

When the cursor is at the edge of the screen, further cursor movement 
in the same direction causes the window to move over the worksheet, or 
scroll, until it reaches the edge of the worksheet. The Go To command 
moves the cursor directly to a location without scrolling. 

If a command requires the coordinate of a cell, the coordinate can be 
entered in the formula by pointing to it with the cursor. As the cursor 
moves, the coordinate on the edit line changes. If a command does not 
require the coordinate of a cell, typing one of the arrow keys will end the 
command,and move the cursor to the next entry position. 
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Typeahead 
If you type faster than the VisiCalc program can accept the characters, 

it stores the characters and catches up as soon as it can. If you type too 
fast, it cannot save any more characters and your computer makes a 
sound. 

Correcting Mistakes 

You can correct mistakes several different ways (CONTROL-C, 
IB,typing over, CONTROL-E, and IE). CONTROL-C cancels a com
mand or entry. The Blank command erases an entry from the worksheet. 

An existing entry can be replaced by moving the cursor to the cell and 
typing a new entry. The new entry replaces the old one when it is 
accepted with RETURN or an arrow key. If the new entry is canceled with 
CONTROL-C before it is accepted with RETURN, the old entry is 
unchanged. The edit line shows the new entry as it is typed; the entry line 
shows the old entry until the new one is accepted. 

The Edit command changes the contents of the edit line; it is used to 
correct an entry while it is being put on the worksheet (press 
CONTROL-E). You can use IE also to edit an entry after it is entered in a 
cell. With CONTROL-E, the edit cue is at the end of the Edit Line; with 
IE the edit cue is at the beginning of the Edit Line. The edit cue can be 
moved back and forth over the entry: --> and <- move it one character 
right or left; i moves it to the beginning of the edit line and t moves it to 
the end. To erase the character to the left of the edit cue, press ESCAPE; 
to insert a character to the left of the edit cue, simply type the letter. To 
end the Edit command and write the entry on the worksheet, press 
RETURN. 
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STORAGE COMMAND- / $ 

[I]~---1 
Storage File to load 

Type file name or scroll directory. 

RETURN ___J 
loadsspeci!iedtilelinthe"'shee1torma1"1ordisolayserro1 
message on edit lin e. 

Storage Create Subdirectory • 

Enter subdirec!Oly name by typing or scrolling directory 

RETURN __j 
Crea tes subd irmory wi th specij ied name. 

Starage Fiie for Saving 

Type file name or SCIOll direc1ory. 

RETURN ___J ~·~~-·-------~·~ · 
Writes fil e onto dis kette in "sheel 1ormar· un der specif;ed 
file name or displays an error message 

!ID ~-----------' 

Storage File to Delete 

Type file name or sc roll directory 

RETURN ____J 

Delete File Type Y to Confirm 

V Re mo ves 1ile horn diskene. 
Anyorherkeysrrokescancelscommand 

IID~---------__J 

Quit Type V to Confirm I 

Leaves VisiCa lc prog ram and erases contenls of memory. 

Data Save File for Savrng 

Type !ile name or moll dirt ctoiy 

RETURH__.j 

Data Save Lower Right 

~~~~~-coo rdinate of l~wer rig ht hand comer of arn to be 

RETURN~ 

Data Save R, C or RETURN 0 

A or RETURN 
Wri1e fil e onto diske tte by rows beg inning at pos11 ion held 
by cursor when storing command initiated: uses DIF™ with 
specit ied file name 

c 
Write file on1odosh11e by columns beginning al pos111o ns 
he ld by cu rsai wh en s1orage command ini tiat ed: uses DIF™ 
w11 h specofied !ile na me. 

The Storage command has five options: 

L Load a previously saved worksheet. 

S Save the VisiCalc worksheet on diskette. 

D Delete a file from the storage diskette. 

Q Quit the VisiCalc program. 

# Load or save a file in DIF format. 

C Create a Subdirectory. 

Data Load File to Load 

En ter name of DI F' ~ fi le by lyping or sc roll ing direc tory. 

RETURN ___J 
Data Load R C or RETURN 

A or RETURN 
Loads tile by rows beginning at cursor 

c 
Loads fi le by columns beginn in g al cu rsor 

When you save the worksheet, the Storage command records the for
mulas, formats, attributes, printer settings, Keystroke Memory 
sequences and other instructions that produce the worksheet (not the 
image of the worksheet that appears on the screen, which is saved by the 
Print command). This record can be sent to: 

• A printer. 

• A diskette file . 

NOTE: A diskette must be formatted before anything can be written 
on it. See your Apple III Owner'.s Manual for instructions on how to for
mat a diskette. 
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Load Option - /SL 
The Load option loads a worksheet that was saved with the Save option. 

When a worksheet is loaded, it is displayed exactly as it was saved. If it 
contains forward or circular references, those cells display ERROR. (If 
ERROR appears while the file is loading, ignore it.) 

If one worksheet is on the screen when a second one is loaded, the first 
does not clear and the second worksheet loads over the first. If a cell is 
filled on both worksheets, the entry on the second worksheet replaces the 
entry on the first. If a cell on the second worksheet is blank, the 
corresponding cell on the first is not erased. This makes it possible for 
one worksheet to be combined with another. If you do not want to com
bine the two worksheets, clear the screen (with the Clear command) 
before the second worksheet is loaded. 

Keystroke Memory sequences defined for the first worksheet will be 
replaced by sequences with the same name defined on the second 
worksheet. 

A sequence that loads a worksheet executes completely, even if the 
worksheet being loaded includes a sequence with the same name as the 
loading sequence. 

The following example shows how to load a worksheet named 
"budget.VC" from drive 1: 

Example: 

Type: 

1. /S 
2. L 

3. budget.VC RETURN 

Result: 

Prompt Line: Storage L S D Q # C 

Prompt Line: Storage File to load 
During the loading process, the prompt line 
reads Storage Loading followed by a 
flashing asterisk. When the worksheet is 
loaded, it appears on the screen just as it 
did when it was saved (including any split 
windows, fixed titles, and global format) . 
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Instead of typing in the file name, you can display the name of each file on 
the diskette by typing ---> and select the one you want by pressing RETURN. 
Type -> instead of "budget. VC" at step 3 in the preceding example. The 
name of the first file on the diskette is displayed on the edit line. Type -> 

again. Each time you type -> the file name of each file on the diskette is 
displayed. (If you type -> again, the Storage command is canceled.) When 
the file name you want is on the edit line, press RETURN, and the VisiCalc 
program loads the worksheet. After the first time you type ---> , typing <

displays the name of the preceding file. 

These file names can be edited. To edit the file name on the edit line, type 
CONTROL-E or ESCAPE, and edit the line as described in "Edit 
Command" in this chapter. When the name is correct, press RETURN. This 
feature is useful when, for example, you have forgotten a file name. The 
name "projfeb", for example, might remind you that the file you want is 
called "projaug". · To change the file name from "projfeb" to 
"projaug", press ESCAPE to back up the edit cue until you've deleted "feb"; 
then type aug RETURN. The worksheet saved in the file named "projaug" is 
loaded. 

If the VisiCalc program cannot find the file you tell it to load, the prompt 
line reads ERROR Not found. This could mean you misspelled the name, 
the wrong diskette is in the drive, or the wrong drive is being searched. Cor
rect the name, put in the proper diskette, or add the proper drive number 
(preceded by a period(.) and followed by a slash(/)) to the beginning of the 
file name. 

NOTE: If you hear many beeps when loading a file, the file is full of 
circular and/or forward references. If you see EOD in Al, you are trying 
to load a data (DIF) file with /SL instead of /S#L. 

Save Option - / SS 
The Save option of the Storage command (/SS) saves a record (stored 

image) of the worksheet. The record can be sent to a file or a printer. 

See "Print Command" in this chapter for a description of how to 
specify a printer. See "File Names" for a description of how to specify a 
file name. 
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If you specify the name of a file that is already on the diskette, the 
VisiCalc program prompts you to make sure you want to replace the 
existing file: Storage File exists. Y to replace. If you type Y, the file you 
are saving replaces the file with the same name; if you type anything 
else, the Storage command is canceled. 

The ability to display the names of the files on a diskette makes it easy 
to name files as new versions of existing files. For example, you could 
modify a file called "sales5" and, instead of replacing it with the new 
version, display the file name, press ESCAPE to erase the 5, then type 6. 
The result: a new version named "sales6"; "sales5" is still on the diskette. 

Although a diskette has enough room to hold many worksheets, it still 
has a finite amount of space. If the disk fills while a worksheet is being 
saved, Error Disk full appears on the edit line; the VisiCalc program 
saved only part of the worksheet. If this happens, delete the incomplete 
file from the disk (see "Delete Option" below) and save the worksheet on 
a diskette with enough room. 

The following example saves the worksheet in a file named 
"budget. VC". 

Example: 

Type: 

l. IS 
2. s 
3. budget.VC RETURN 

Result: 

Prompt Line: Storage: LSD Q # C 

Prompt Line: Storage Fi le for saving 

The status area clears, the drive 
activates, and the worksheet in the file 
named "budget" is saved. 
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Delete Option-/SD 
The Delete option of the Storage command (/SD) irretrievably erases a file 

from the diskette. 

The following example deletes a file named "budget" from the diskette in 
drive 1: 

Example: 

Type: 

1. /SD 
2. budget 

or 
.Dl / -> 

3. RETURN 

4. y 

Quit Option-/SQ 

Result: 

Prompt Line: Storage File to Delete 

Edit Line: budget 

Edit Line: The name of the first file on the 
diskette in drive 1. 

Each subsequent -> causes the next file 
name to be displayed. Continue until the 
name of the file you want is displayed (if 
you type -> after the last file name is 
displayed, the Storage command is 
canceled). 

Prompt Line: Delete file Type Y to con
firm. 

The file is deleted from the diskette. If you 
type anything other than Y, the Storage 
command is canceled. 

The Quit option of the Storage command (/SQ) returns control to your 
computer's operating system. It first prompts Quit: Type Y to confirm. If you 
want to quit the program and start another program, type Y. If you don't 
want to start another program, simply remove the diskettes and turn the 
computer off. 
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DIF™ Options-S#S and S#L 
The DIF™ options- S#S and S#L- are used to save and load worksheets 

stored in the DIF format. With these options, you can exchange files with 
other programs. For a complete description of the DIF format data structure, 
see Appendix C. 

Save DIF™ Option-/S#S 
The Save DIF option of the Storage command (/S#S) saves the worksheet 

in the DIF format. You might find it useful to add" . DIF" to the file name so it 
can be recognized as a worksheet saved as a DIF file. 

Values are saved to their full precision. This precision might cause the 
saved worksheet to differ from the displayed version. To save the worksheet 
with all values calculated to the same precision as the version on the screen, 
use the @ROUND function (see "Using @ROUND to Round for Less Preci
sion" in the "Functions" section of this chapter), or save the file with the File 
option of the Print command (/PF) and convert it to the DIF format with a 
separate program, e.g., in BASIC. 
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The VisiCalc program saves and loads a DIF-file worksheet by row or 
by column. The VisiCalc program prompts you to specify the row or 
column option by typing R or C. Specify R or C or press RETURN when 
saving a worksheet to be loaded later by the VisiCalc program. 

The following example saves the area of the worksheet whose upper
left boundary is Al and lower-right boundary is 114 in a file named 
BUDGET.DIF on the disk in drive 1: 

Example: 

Type: 

1. >Al RETURN 
2. IS# 

3. s 
4. budget.DIF RETURN 

5. Jl4 RETURN 

6. R RETURN 

Result: 

The cursor moves to Al. 

Prompt Line: Data . Save Load 

Prompt Line: Doto save File for Saving 

Prompt Line: Data save Lower right 
Edit Line clears. 

Prompt Line: Data save RC or RETURN 

Or you can move the cursor to 114. 

The prompt line clears and the drive 
activates, saving the sheet as a DIF file. 
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Load DIF™ Option-/S#L 
The Load DIF option of the Storage command (/S#L) loads a worksheet 

stored on a diskette in the DIF format. The file can be one saved with the 
Save DIF option of the Storage command, or it can be created by another 
program. 

A normal worksheet is loaded into the same position it occupied when 
it was saved. In contrast, a DIF worksheet is loaded starting at the posi
tion where the cursor is when the Storage command is invoked. 

The following example loads the worksheet stored in a file named 
BUDGET.DIF on the diskette in drive 1 starting at cell ClO: 

Example: 

Type: 

1. /CAY 

2. >CIO RETURN 

3. /S#L 

4. budget.DIF RETURN 

5. R 

Result: 

The worksheet clears, and the cursor 
moves to Al. 

The cursor moves to ClO. 

Prompt Line: Doto load File to Load 

Prompt Line: Doto load R C or RETURN 

The worksheet appears. Cell ClO is in the 
upper-left corner. 

You can display the names of the files on thE ::liskette by typing ---> in 
response to the File to load prompt. 

To load across rows instead of down columns, type C instead of R at 
step 5. A worksheet saved in the column format can be loaded in row 
format by typing R at this point. 
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Creating Subdirectories: The /SC Command 
You might want to create a subdirectory to group together related files. 

A subdirectory is just like a file in the main directory, except that it con
tains one or more files or subsubdirectories. 

A subdirectory is listed in the directory just like a file, except that its 
name ends with a slash. The files in the subdirectory are not listed in the 
directory- instead, they are listed in the subdirectory. Each subdirec
tory can have its own subsubdirectories, and their names are listed in the 
subdirectory just like files, except that they also end with slashes. 

Insert your storage diskette in drive 2. 

Example: 

Type: 

1. /SC.02/ 

2. ---> 

3. SUBDIRl RETURN 

Result: 

Prompt Line: Storage Create subdirec
tory 

Edit Line: .D2/ 

The prompt and edit lines clear; your 
subdirectory named SUBDIRl has been 
added to the directory. 

To add a file to the subdirectory, first add information to a sheet so the 
file wop't be blank (this makes it easier to verify that the procedure 
worked). 

Exam pl~: 

Type: Result: 

l. /CAY SUBDIRl RETURN Clears the worksheet, and puts SUBDIRl 
at Al. 

2. /SS ___, Saves the file. Edit Line: D2/SUBDIR1/ (If 
something else is on the edit line, press ---> 

until .D2/SUBDIR1/ appears.) 

3 . FILEl. VC RETURN The drive whirs, and the prompt line 
clears. 
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To load the file just created: 

Type: 

1. /CAY 
2. /SL ---. 

3. RETURN 

Result: 

Clears the worksheet. 

Edit Line: D2/SUBDIR1/ FILE1 .VC 
The drive whirs, and the file loads. Posi
tion Al: SUBDIR1 

To create a second subdirectory: 

Type: 

1. /CAY 
2. SUBDIR2 RETURN 
3. /SC ---. 

4. ESCAPE ESCAPE 
5. 2 RETURN 

Result: 

Clears the worksheet. 

Position Al: SUBDIR2 

Edit Line: D2/SUBDIR1/ 
When you scroll through the directory 
after entering / SC, only subdirectory 
names are displayed. 

Edit Line: D2/SUBDIR 

Creates a subdirectory with the name 
SUBDIR2. 

To edit names on the edit line another way, at step 4 above, press t. 
When you are scrolling through a directory, pressing t backs up the edit 
cue to the previous slash (in this case, the slash after .D2). This option is 
particularly useful if you want a completely different subdirectory name . 
You can also type CONTROL-E to edit more extensively. 

Now save the worksheet by typing: 

/SS ---. FILE2. VC RETURN 

To retrieve a file from a subdirectory: 

Type: 

1. /SL -> 

2. Press RETURN 

Result: 

Scroll with ---> until the edit line reads 
.D2/SUBDIR2/ 
Edit Line: D2/SUBDIR2/ FILE2.VC 
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Pressing RETURN when the edit line displays a subdirectory initiates 
scrolling through the subdirectory. If more files are in the subdirectory, you 
can get them by pressing ---> . If you want to leave the subdirectory, type t t to 
return to the prefix .D2/, and continue from there. 

For the purposes of illustration, the examples above explored all the 
different ways of entering a file name on the edit line. Other ways exist: 

1. You can just type the desired file name. In this case, the name must be 
exactly right; use scrolling if you can't remember the exact name. 

2. You don't have to enter the default prefix. If the default prefix applies to 
the file name you want, type the local file name without the prefix. 
Again, if you can't remember the exact name, use scrolling. 

The following is a summary of the effect of pressing various keys during 
the scrolling process: 

---> Causes the next entry in the current directory to be 
displayed on the edit line. In the /SC command, it 
displays the next subdirectory name. 

Causes the previous entry in the current directory to 
be displayed on the edit line. In the /SC command, it 
displays the previous subdirectory name . 

t Backs up the edit cue to the previous slash, deleting 
characters in between. 

RETURN If the edit line contains a complete pathname, press
ing RETURN accepts the name for the current com
mand. If the edit line contains a subdirectory name, 
pressing RETURN enters that subdirectory . 

ESCAPE Backs up the edit cue one character. 

CONTROL-E Enters the Edit command to allow editing of the file 
name. Pressing RETURN accepts the name if it is a 
complete pathname, or enters the subdirectory if it is 
a subdirectory name . 
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rn rn 

Negates all title fixing. 

Fixes rows and columns in both 
windows. 

Fixes all columns (vertical) in window 
from cursor left. 

~----[[] 

Fixes all rows {horizontal) in window 
from cursor up . 

APPLE Ill 
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The Titles command fixes rows and columns to remain in view as the 
window scrolls over the worksheet. !fhe position of the cursor at the time 
the Titles command is entered determines which column(s) and/or row(s) 
are fixed. 

In response to IT (the Titles command), the prompt line displays Ti t les: 
H V B N. The characters following Titles: are options: 

H Fixes Horizontal titles . 

V Fixes vertical titles . 

B Fixes Both horizontal and vertical titles. 

N No titles (unfixes all titles on the worksheet). 

The Titles command does not change the appearance of the worksheet. 
The effect of title fixing becomes apparent when the window scrolls; the 
columns and rows that are not fixed move across the screen, but the fixed 
titles do not move. 

You cannot use the arrow keys to move the cursor into a fixed-title row 
or column. The cursor beeps when it bumps into a fixed title. However, 
you can use the Go To Command (>)to move to a cell in a fixed-title row 
or column. 

If vertical titles are fixed and the column width is increased so that only 
one column can be displayed, the VisiCalc program cancels the fixed 
vertical title settings. If the column width is later reduced, vertical titles 
must be fixed again. 
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Horizontal Option - /TH 
The Horizontal option of the Titles command fixes all rows at and above 

the row that contains the cursor. To fix rows 1 and 2 as titles, place the 
cursor anywhere in row 2. To fix only row 1, place the cursor in row 1. 

Vertical Option - /TV 
The Vertical option of the Titles command fixes all columns at and to 

the left of the column that contains the cursor. To fix columns A and B, 
place the cursor anywhere in column B. To fix only Column A, place the 
cursor in column A. 

Both Option - /TB 
The Both option of the Titles command fixes Both rows and columns at 

the same time. The rows are fixed at and above th~ row that contains the 
cursor, and the columns are fixed at and to the left of the column that 
contains the cursor. To fix row 1 and column A, place the cursor at loca
tion Al. To fix rows 1 and 2 and columns A and B, place the cursor at 
location B2. 

None Option-/TN 
The None option of the Titles command unfixes all fixed titles on the 

worksheet. The cursor can be anywhere when the command is entered. 
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Digit 10-91 + - I • @ 

[!] 
Places the value in highlighted cell 
on the edit line. 

Digit, value reference, 
---------~- + I ' @ I · I /\ 

Erases last character. Replaces immediately 
preceding entry 
coordinate with 
current value on 
edit line. 

I CONTROL I [[] 
!See /El 
Allows editing of 
characters on edit 
line. 

El El [!] [!] 
Replaces formula 
with its numerical 
value on edit line. 

RETURN 
Stores formula in memory; 
displays value in current 
cell. 
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~ 
Divide value by 
100 and display 
with decimal 
point. 

A value is an entry on the worksheet used in calculations. The VisiCalc 
program evaluates the first character of the entry as a value or a label; if 
the entry begins with any of the following characters, it is a value: 

0-9 The digits zero through nine . 

+ Plus sign. 

Minus sign. 

@ The beginning of a function name. 

( Left parentheses (start an inner portion of a formula). 

# Value at cursor location. 

A formula is a value that consists of one or more of the following: 

• A number: 1, -11, 25.5, 3.4E4. 

• A reference to the coordinates of another location: A5, 123. 

• A range of such references: B2 ... B2, F5 ... FO. 

• An arithmetic operator: + , - , = , *, I, f\. 

• A function: @SUM(M2 ... M2), @PI (all functions begin with @). 
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All typed references to other cells or formulas must be entered by typ
ing + before the first letter of the reference ( + B2); otherwise the pro
gram accepts the reference or formula as a label (B2). 

When the first character of an entry is recognized as a value, the word 
Value appears on the prompt line, and the typed character appears on 
the edit line. Each subsequent character appears on the edit line as it is 
typed until the value is written on the worksheet (by pressing RETURN or 
an arrow key) or canceled (by pressing CONTROL- C). 

If you set the Mode option of the Attribute command to restrict cell 
contents to values only (/ AMV), you do not need to type + to begin a 
formula whose first character is a cell coordinate (e.g., Al/Bl-Cl). If 
you point to the cell coordinate with the cursor, however, you must type 
the + first. See the section on "The Attribute Command" in this chapter 
for more information on /AMV. 

If you make a typing error while typing a value, press ESCAPE or 
CONTROL- E to erase the mistake, and type the correct character(s). 
The Edit command (IE) can be used to correct a value after it is written on 
the worksheet. 

When a formula is written on the worksheet, its calculated value is 
displayed. The formula itself appears on the entry line of the status area. 
You can see the formula in its cell by typing I AEY. 

References to Other Cells 
The value of another cell can be used in a formula by including the 

coordinates of the other cell. The value changes whenever the entry in 
the other cell changes. 

When the first element of a formula is a reference to another cell, the 
formula must begin with a character that starts a value such as +. If it 
begins with a letter, the VisiCalc program assumes the entry is a label 
with a value of zero (see "Labels" in this chapter). 
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If the last character typed is an arithmetic operator ( + , - , = , *, I, 
<, >),typing an arrow key does not complete the formula nor write it on 
the worksheet. The formula can be completed by pointing the cursor to 
another cell and pressing RETURN. When you point the cursor to 
another cell, the edit line displays the coordinates of the cell. Pressing 
RETURN returns the cursor to the cell with the original formula, accepts 
the value of the cell to which the cursor was pointing, writes the coor
dinates of the cell into the formula, and writes the formula onto the 
worksheet. 

For example, if 1 + is on the edit line and the cursor is moved to A5, 
the formula on the edit line is 1 + A5. Typing an arrow key at this point 
does not write the formula on the worksheet; it moves the cursor and 
changes A5 to the new coordinate of the cursor. RETURN must be typed 
to complete the formula. 

If the formula is to be 1 + A5- B5, typing - after moving the cursor to 
A5 returns the cursor to the formula cell. Now the cursor can be moved to 
B5, which makes the formula on the edit line 1 + A5- B5; RETURN com
pletes the formula. 

The VisiCalc program does not allow an illegal formula to be entered 
(such as one that ends with an arithmetic operator) . It beeps an error and 
waits for the formula to be completed. To continue after an illegal entry 
of this type, the formula must be edited or canceled. A valid formula that 
creates an illegal calculation (such as dividing by zero) displays the 
special value ERROR at the formula cell and at all cells that reference the 
formula cell. 

The complexity of a formula (the number of references to other loca
tions, arithmetic operators, parentheses, and memory available) deter
mines the maximum length of a formula. If a formula becomes too com
plex, the VisiCalc program beeps an error and stops displaying addi
tional characters on the edit line. Only the formula up to that point can 
be written on the worksheet. 
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Precision of VisiCalc Values 
The VisiCalc program stores all values in base 10 with either 11 or 12 

significant digits. The largest number the VisiCalc program can 
accurately calculate is . 999999999999E62. The smallest is 
9.999999999E-66. The E62 means "times 10 to the 62nd power," and E-66 
means "times 10 to the negative 66th power." When a number is 
displayed in the General format (see "Format Command" in this 
chapter), the VisiCalc program shifts between conventional and scien
tific notation as required to display the value with the greatest precision. 

In scientific notation with a column width of 9, the number 1234568923 
is displayed as l.235El0. Non-significant zeros are dropped, except 
when fixed-display formats and attributes, such as Dollars-and-Cents 
format, are in effect. 

If the columns are too narrow to display numbers even in scientific 
notation, the VisiCalc program fills its cells with > signs. The display 
format (Integer, Dollars-and-Cents, etc.) and column width do not 
change the number stored in memory, only the way it is displayed. 

Order of Calculation in Formulas 
The VisiCalc program performs formula calculations in the order it 

encounters each operator from left to right. No operator takes 
precedence over another. However, parts of a formula in parentheses 
are calculated first. If there are parentheses within parentheses, the 
VisiCalc program calculates the innermost first. For example, 5 + 6/2* 4 
evaluates to 22, but 5 + ((6/2) * 4) evaluates to 17. 

Calculating Values on the Edit Line 
You can do separate calculations on the edit line as you build a 

worksheet. The edit line becomes a calculator; any valid formula can be 
typed and evaluated using the ! , then cleared with CONTROL-C. 
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Typing an exclamation point (!) at the end of a formula causes the 
calculated value to replace the formula on the edit line. Typing a crosshatch 
(#)immediately after a reference to another location causes the value of that 
location to replace the reference to it on the edit line. Typing percent(%) 
causes the value of the cell to be divided by 100 and displayed on the edit 
line. If you press RETURN, the value divided by 100 is entered in the cell. 

The following example shows the # and ! features. 

Example: 

Type: 

l. /CAY 

2. 1 -> 2 -> 3 <- <-

3. t + i + i 
--> + f->-> 

4. # 

5. 

6. CONTROL-C 

The entry is canceled. 

Result: 

The worksheet clears and the cursor moves 
to Al. 

Three values in row 1. 

Entry Line: A2 
Edit Line: +A1 +B1 +C1 

Edit Line: + A1+B1+3 

The reference to Cl is replaced by the 
value of Cl. If RETURN is pressed now, the 
formula on the edit line is written at A2. 

Edit Line: 6 

The entire formula on the edit line is 
replaced by the calculated value of the for
mula. If RETURN is typed now, the value 6 
is written at A2 . 

Entry Line: clear 
Edit Line: clear 
A2: clear 

The # can be used to copy the number (not the formula) from one cell to 
another. With the cursor at the destination cell, type +, move the cursor to 
the cell that is to be copied (or type its coordinate), and type# RETURN. The 
value of the cell is calculated and written at the destination. The value of the 
destination cell does not change when the value of the origin cell changes 
because the value of the origin was copied, not the coordinate. 
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Recalculation Order 
Recalculation order determines in what order the cells on the worksheet 

are calculated. This has implications for forward references and the 
accuracy of the calculated values on a worksheet. 

A formula can have as many references to other locations as the complex
ity of the formula allows. Unless manual recalculation is specified (with 
/GRM), the worksheet is recalculated each time an entry is written on the 
worksheet. Recalculation always starts at location Al. 

When first loaded, the VisiCalc program is set to calculate column-by
column, from left to right. It calculates the value at Al, then A2, then A3 to 
the end of column A. Then it calculates Bl, B2, B3 to the end of column B; 
then Cl, C2, C3 and so on. The C in the upper-right comer of the screen 
indicates that the order of recalculation is by column. 

The Global command (/GO) changes the order of calculation from 
column-by-column to row-by-row and changes the C in the upper-right cor
ner of the status area to an R. Row 1 is calculated from left to right, starting 
at Al; row 2 is calculated from left to right, starting at A2, and so on. 

Forward and Circular References 
The worksheet formulas should be arranged so that all formulas with 

references to other cells are located after the referenced cells are 
calculated. When the VisiCalc program recalculates by columns, the cursor 
cell should refer only to cells in columns to the left or in the same column 
above the cursor cell. When the VisiCalc program recalculates by rows, the 
cursor cell should refer to cells in rows above or in the same row to the left of 
the cursor cell. 

Figure 3-33 (a and b) illustrates forward references. 
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a) Forward references when recalculating by column. 

C4 IVJ 

; ---" + 

l '""" -

~;:::::,~:.Wl •••••••• :: 1:~~~:'.01~;~ ~ ~ Sii 
returns to 
beginning of 
next column) . .________~ 

bl Forward references when recalculating by row. 

Figure 3-33 a, b. Forward References by Column and Row 
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If the worksheet formulas are not arranged in this way, a formula contain
ing a reference to another cell is recalculated before the new value of the 
referenced cell is calculated. After the worksheet is recalculated, it displays 
the old value of the referenced cell. The referenced cell itself, however, 
displays its new value. This condition is a forward reference. 

Such forward references are often difficult to diagnose. If you suspect the 
worksheet contains a forward reference, type ! . This forces another 
recalculation. Sometimes it is necessary to type ! several times before the 
worksheet is correct. 

Watch the cell whose value is incorrect. If its value changes, look for 
forward references; the worksheet should be redesigned to eliminate them. 
(It is possible to not change the forward reference and type ! to force an 
extra recalculation; but this can be inconvenient, especially if there are for
ward references to other forward references, a situation that requires 
several forced recalculations to produce a correct result.) 

Forward references are frequent when column totals are placed at the 
top of the page. 

NOTE: If a worksheet that includes forward references is saved and 
later loaded from diskette, cells containing forward references display 
ERROR. A recalculation must be forced (by typing !) to eliminate the 
ERROR values and display correct results. The forward references 
should be eliminated by reorganizing the worksheet. 

A circular reference is a formula that refers to its own cell, such as 
1 +Al in cell Al. Each time the worksheet is recalculated, the value of 
this formula changes even if no other change is made to the worksheet. A 
circular reference prevents accurate results and is particularly difficult 
to diagnose. 
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© 1982 Software Arts, Inc. X.XX 

Displays copyright notice and version 
number on prompt line, clears 
automatically with next keystroke. 
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The Version command displays in the status area the version number of 
the VisiCalc program. It does not affect the worksheet. To enter the Ver
sion command, type /V. The version number identifies your VisiCalc 
program and must any accompany any inquiries to the dealer or 
manufacturer. 
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WINDOW COMMAND-/ W 

Stops synchronized scrolling. 

Initiates horizontal or verlical 
synchronized scrolling. 

Expands window containing cursor to 
fill screen. 

~---- [YJ ----------, 
Splits window vertically at cursor. 

~----[i!J -------------< 
Splits window horizontally at cursor. 

Jumps cursor between window. 

The Window command (/W) splits the screen vertically or horizontally 
so that the worksheet can be viewed through two windows simul
taneously. Two windows can display rows or columns that are too far 
apart to be viewed through a single window. You can not print a split 
worksheet as it appears on your screen. 

When the screen is split, the windows are scrolled independently or 
together. Worksheet cells can be displayed in different formats in each 
window. To move to the other window, type:. 

Any VisiCalc command can be entered in either window. With three 
exceptions, the effect of a command on the worksheet is shown in both 
windows. The three exceptions are the Column, Attribute and Format 
options of the Global command, which are set in one window at a time. 
Single column widths are unaffected by the Window command. 

Horizontal Option - /WH 
The Horizontal option of the Window command (/WH) splits the window 

just above the row that contains the cursor. A horizontal border separates 
the two screens. When the command is executed, the cursor moves up one 
row into the upper window. For example, typing /WH when the cursor is at 
A4 places the horizontal border between A4 and A3 and moves the cursor to 
A3. 

3-149 



VISICALC® Advanced Version APPLE Ill 
REFERENCE 

/WH cannot work if the cursor is in row 1 - there's no "between" and 
nowhere to put the cursor. The following example shows the horizontal win
dow option: 

Example: 

Type: 

1. /CAY 

2. __. 2 __. 3 __. 4 RETURN 

3. >Al RETURN 

4. One t Two t Three t 
Four t 

5. >C3 RETURN 

6. /W 

7. H 

Result: 

The screen clears and the cursor moves to 
Al. 

A row of numbers in row 1. 

A column of words in column A. 

Cursor moves to C3. 

Prompt Line: Window H V 1 S U 

The screen should look like Figure 3-34. 
(note the position of the cursor and the 
horizontal bar). 

010·037/P 

Figure 3-34. Horizontal Windows 
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Each window now shows the worksheet independently. The cursor can 
move around the worksheet in the top window. Move the cursor to Al to 
highlight One in the top window. Type : to move the cursor to the bottom 
window. Typing: moves the cursor to its last position in the other window. In 
this case, that cell was C3. Type : again. The cursor returns to Al, the last 
cell it rested on before it moved to the lower window. 

Move to the bottom window with : and remove the horizontal window by 
typing / WI. There is now one window, the window where the cursor was 
when /Wl was typed. This window has the format options of the window that 
contained the cursor when the Window command was entered. 

The screen can be split into two windows only when one window is 
displayed (you can't change directly from horizontal windows to vertical 
windows or vice versa). The size of each window is determined by the posi
tion of the cursor at the time the Window command is entered. 

Vertical Option - / WV 
The Vertical option of the Window command (/WV) splits the window ver

tically to the left of the column that contains the cursor. A vertical border 
separates the windows. For example, typing /WV when the cursor is at B3 
places the vertical border between A3 and B3 and moves the cursor left to 
A3. 

To make room for the additional row border, the columns in the right win
dow might be slightly narrower than those in the left window. As a rule , the 
VisiCalc program narrows the right window by one space if the narrowing 
preserves a column on the screen. 

The behavior of vertical windows- cursor movement, effect of com
mands, formats, etc.-is the same as horizontal windows. 
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If the previous example is not on the screen, type steps 1 through 4 from 
the horizontal window example before continuing. 

Example: 

Type: 

1. > B3 RETURN 

2. /W 

3. v 

J 1 ree 

Result: 

The cursor moves to B3. 

Prompt Line: Window H V 1 SU 

The screen should look like the Figure 3-35 
(note the position of the border and cursor). 

010·038/P 

Figure 3-35. Vertical Windows 
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One Window Option- / WI 
The One Window option of the Window command (/Wl) displays a single 

window. If the command is entered while the screen is split, the global for
mat and column width settings of the window that contains the cursor apply 
to the single window. 

Synchronized Scrolling Option - / WS 
The Synchronized Scrolling option of the Window command (/WS) syn

chronizes horizontal scrolling in horizontal windows or vertical scrolling in 
vertical windows. If the window that contains the cursor is scrolled, the other 
window also scrolls. 

Unsynchronized Scrolling Option - / WU 
The Unsynchronized Scrolling option of the Window command (/WU) 

cancels synchronized scrolling . 

NOTE: The last three options of the Window command (/Wl, /WS, and 
/WU) can only be used when the screen is split. 
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VISICORP™ APPENDIX A 
VISICALC® Advanced Version 

OPERATING THE APPLE III 

WHAT YOU NEED 

The VisiCalc® Advanced Version program runs on the Apple III com
puter with at least 128K memory and the built-in disk drive . At least one 
external drive or hard disk is required. You can use either a floppy disk 
or a hard disk for storing your worksheets. You'll need a printer, unless 
you don't want to print your worksheets. 

You also need the VisiCalc Advanced Version Loader and Program 
diskettes. If you want to use a floppy disk drive for storing your 
worksheets, you'll need at least one initialized diskette. The diskette 
must be initialized before you load the VisiCalc (AV) program. See the 
Apple III Owner's Guide for information on how to initialize a diskette . If 
you want to use a hard disk unit for worksheet storage, create at least one 
subdirectory for that purpose. See the section "Make a Subdirectory" in 
Chapter 5 of the Apple III Owner's Guide for directions . 

THE KEYBOARD 

Figure A-1 shows the keyboard. Most of the keys are self-explanatory, 
but a few need further description. Note the keys that are shaded; you 
will use them a great deal. 

The keys marked with arrows move the cursor on the screen . 

The RETURN key ends commands and worksheet entries. 

The ESCAPE key backspaces to correct typing errors. 

Holding down the CONTROL key and typing C cancels an entire entry 
or command; it also stops the printer or diskette drive when printing or 
saving a worksheet. 
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The Shift key works just like it does on a typewriter. 

7 8 9 

4 5 6 

1 2 3 

0 

- ENTER 

009·001 

Figure A-1. Apple III Keyboard 

HANDLING DISKETTES 

A diskette is a small, magnetically coated plastic disk, sealed in a protec
tive square plastic cover. Through the oval cutout in the square cover, you 
can see the magnetic surface of the actual diskette. 

Never touch the exposed magnetic surface with your fingers or any 
implement; you could lose data. Protect the diskette from dust by storing it 
in the paper sleeve it comes in. Keep it at least six inches from magnetic 
fields such as those generated by a TV. Extremes of temperature (such as in 
a car trunk on a warm day) can damage a diskette, destroying valuable data 
or your VisiCalc program. Don't bend, staple, or write on the square plastic 
cover with a hard pen or pencil (use only a soft felt-tip pen). 
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LOADING THE VISICALC PROGRAM 

First, make sure you have at least one freshly initialized diskette available. 
Follow the directions under "Formatting Blank Diskettes" in the Apple III 
Owner'.s Guide. If you are using a hard disk unit for storing your 
worksheets, create a subdirectory on the hard disk. See the section "Make a 
Subdirectory" in Chapter 5 of the Apple III Owner's Guide for directions. 

As you face the front of the computer, the power switch is at the rear of the 
left side. With the power switch off, open the built-in diskette drive door. If 
you are using an external floppy disk drive for storing your worksheets, 
open that disk drive door, too. If a diskette is in either drive, remove it. With 
the drive door(s) open and the power off, follow this procedure: 

1. Remove the VisiCalc Loader diskette from its paper sleeve and hold it by 
the label edge with the label side up. Carefully insert the diskette into 
the built-in drive with the label edge entering last (see Figure A-2). 
Gently push the diskette all the way in and close the drive door. 

009·001/P 

Figure A-2. Inserting a Diskette 

2. Turn on the power switch. The drive motor whirs, and a copyright 
notice appears on your screen. Then the VisiCalc screen appears. 
The prompt line reads Program file missing. Switch disks and press 
RETURN. 

3. Remove the VisiCalc Loader diskette from the built-in drive and put it 
back in its paper sleeve. Repeat step 1 with the VisiCalc Program 
diskette . 
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4. Press the RETURN key. After a few seconds, the VisiCalc copyright 
information appears on the screen. The screen should look like 
Figure A-3. 

010·036/P 

Figure A-3. The VisiCalc Screen 

If the screen doesn't look like Figure A-3, remove the VisiCalc Program 
diskette from the drive. Turn off the computer and go through the load pro
cedure again. If, after several tries, the VisiCalc program does not load, see 
your dealer for help. 

5. After you have loaded the program successfully, keep the VisiCalc Pro
gram diskette in the built-in drive until you are finished using the 
program. 

6. If you are using an external floppy disk drive, insert the initialized 
diskette into that drive and close the door. You are ready to use the 
VisiCalc program. 
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CONFIGURATIONS FOR THE VISICALC 
PROGRAM 

Every diskette you use to start up (boot) your Apple III must contain soft
ware programs called device drivers. The drivers enable your Apple to send 
data to and from disk drives, printers, the console, and other peripheral 
devices . 

The drivers are in a file called SOS.DRIVER in each boot diskette. A 
diskette will not boot the Apple III if it does not contain a properly con
figured SOS.DRIVER file. The SOS.DRIVER file must contain a device 
driver for each peripheral you want to use. 

The SOS.DRIVER file on the VisiCalc boot diskette (the Loader diskette) 
is supplied with device drivers to support: 

• The built-in screen and keyboard (.CONSOLE); 

• The Apple Ill's built-in speaker (.AUDIO); 

• An Apple Silentype™ printer (.PRINTER); 

• A Qume™ Sprint 5/45 printer (.QUME); 

• A ProFile hard disk (.PROFILE). 

The driver parameters are set up to allow for the built-in disk drive and an 
external floppy disk drive. 

Using the System Configuration Program (SCP) on your Apple III Utilities 
diskette, you can reconfigure your VisiCalc diskette in order to: 

• Change the number of disk drives; 

• Add other printer drivers or modify a driver for another printer; 

• Add other peripheral devices. 

To reconfigure your diskette, boot the Apple III System Utilities diskette. 
Use SCP to edit the system configuration on your VisiCalc Loader diskette . 
See Chapter 2 of your Apple III Standard Device Drivers Manual for 
information on how to do this. 

Be very careful when reconfiguring your VisiCalc Loader diskette! If you 
don't do it properly, you may render your VisiCalc diskette unusable- and 
because it's copy-protected, you can't make a backup copy first to protect 
yourself. Follow the directions on SCP in the Apple III Standard Device 
Drivers Manual closely and carefully. 
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For the VisiCalc program to operate properly, the system configura
tion on your VisiCalc diskette must contain at least the console and audio 
drivers . You may include any number of other drivers, but if they are 
active, they will take up some of the memory available to the VisiCalc 
worksheet. For this reason, we recommend that you have active only the 
drivers that you need to use the VisiCalc program. This will give you the 
maximum amount of space in the VisiCalc worksheet. For further infor
mation on active and inactive drivers and how to activate and deactivate 
them, see the section "Driver Status" in Chapter 2 of the Apple III 
Standard Device Drivers Manual. 

The driver for the printer you wish to use as your standard printer 
should be named .PRINTER. The driver for the Silentype is named 
.PRINTER, but you can specify another printer by first deleting the 
.PRINTER driver and loading the new printer driver and renaming it 
.PRINTER. This is the driver that will be used when you type the VisiCalc 
command /PP. To learn how to change a driver name, refer to the section 
"Editing Driver Parameters" in Chapter 2 of the Apple III Standard 
Device Drivers Manual. 

You may also include other printer drivers in your VisiCalc system 
configuration with different names. If they are active, you can use them 
for printing by typing /PF.NAME, where NAME is the name of the 
printer driver you wish to use. 

The following printers were tested and performed satisfactorily with 
the program: 

• Apple® Silentype™ 

• Centronics® 737 and 739 

• IDS Paper Tiger™ 440, 445, 460, and 560 

• Epson MX-80 and MX-100 

• NEC Spinwriter™ 5520 and 5530 

• Qume® Sprint 5/45 and 9/55 

These printers were tested with the port (Port A or Port C, as 
appropriate) or interface card shown in Table B-1. An X in the table 
means the combination was tested satisfactorily, an F means it failed the 
test, and a blank means it was not tested. 
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Table B-1. Printer and Interface Card Tests 

Printer 

Apple Silentype 

Centronics 737 
Centronics 739 

IDS Paper Tiger 440 
IDS Paper Tiger 445 
IDS Paper Tiger 460 
IDS Paper Tiger 560 

Epson MX-80 
Epson MX-100 

NEC Spinwriter 5520 
NEC Spinwriter 5530 

Qume Sprint 5/45 
Qume Sprint 9/55 

Port A 

x 
Port C 

x 
x 
x 
.x 

x 

x 
x 

X = Tested with satisfactory results. 
F = Tested and does not operate with the program 

Not tested 
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Universal Parallel 
Interface Card 

x 
x 
x 
x 
x 
x 
x 
x 

x 
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COPYING PROGRAM FILES TO YOUR 
PROFILE™ HARD DISK 

APPLE Ill 
APPENDIX B 

If you have a ProFile™ hard disk, you can copy the files on your 
Program Diskette to your hard disk, which speeds up overlay and help
text loading. This also saves time when you boot the program, because 
you do not have to switch diskettes. To make VisiCalc work on your hard 
disk, follow these steps: 

1. Check to make sure that your SOS.DRIVER file includes the 
.PROFILE driver (see preceding section for details). 

2. Boot your Apple III Utilities Diskette, and select Fi le Handling from 
the main menu. 

3. When the File Handling menu appears, select M-Make a New Sub
d irectory. 

4. An entry prompt appears inside brackets at the bottom of your 
screen. Type .profile/avc2 RETURN. 

5. When the prompt with enough space for (251 files appears, type 05 
RETURN. The red light on your hard disk will blink as the sub
directory is being created. 

6. Press ESCAPE to get back to the File Handling menu. 

7. Select C-Copy Files from the File Handling menu . 

8. If you have two floppy disk drives, put your Program Diskette in 
drive 2, and type .d2/=RETURN. If you have only one floppy disk 
drive, take out the utilities disk, put in your program disk, and type 
.dl/=RETURN. 

9. When the copy fi les to prompt appears, type .profile/avc2/ 
=RETURN. 

10. The files VISICALC.OVL, HELP.TEXT.FILE, INVOICE2.VC and 
INVOICE3.VC should now be on your hard disk. 

NOTE: Remember that your tutorial worksheet files (lnvoice2 .VC and 
lnvoice3.VC), which allow you to start lessons 5 and 6 without first doing 
lessons 4 and 5, are in the A VC2 subdirectory. 

11. Load the VisiCalc program. With the cursor in cell Al of the empty 
worksheet, type ".profile/avc2 RETURN. 
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12 . Pick up the Loader diskette. On the right edge of the diskette, near 
the top, is a thin piece of plastic with an adhesive backing, called a 
write-protect tab. (It looks like a piece of electrical tape .) Carefully 
peel the tab off and put it on your desk or someplace handy. Don't 
throw it away or stick it to anything; you will replace it on the diskette 
in just a minute. Try not to bend the diskette when peeling off the 
tape; you could damage it if you a re not carefu l. 

13 . Type / S#S .dl / vcswappath.dif. Do not type RETURN yet. 

14. Take the Program diskette out of the built-in drive (drive 1). 

15. Put the Loader diskette (with the write-protect tab removed) into the 
built-in drive (drive 1) and close the drive door. 

16. P ress RETURN . The program prompts for the lower-right coordinate 
of the data area to be saved; type Al RETURN. The program will 
respond with Progra m file m issing. Switch disks and p ress RETURN. 
Remove the Loader disk and put the Program disk into the built-in 
drive . Press RETURN . The next prompt will ask you to Restore user 
disk to drive; remove the Program disk and replace the Loader disk . 
Press RETURN . The last prompt will read Data save RC o r RETURN . 
Press RETURN. The Dlf file will be saved on your Loader diskette . 

17 . Carefully replace the write-protect tab on the Loader diskette . 

18. Put the Program diskette back in the built-in drive (drive 1) . 

Now all you have to do to load VisiCalc is turn on your Profile™ and 
put the Loader diskette in drive l. The program automatically looks for 
the overlay files on the Profile. 
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EXCHANGING FILES WITH DIF™ (DATA 
INTERCHANGE FORMAT) 

The DIF™ format is a standard file format that allows programs to share 
data. 

• Within the VisiCalc program, you may use it to manipulate sections of 
the worksheet and to transfer sections of one worksheet to another. 
This allows data consolidation for purposes such as corporate or 
annual calculations. You can use the DIF format this way, regardless 
of previous computer experience. 

• The VisiCalc program also saves data in text files that can be read by 
other DIF-supporting programs. Thus, a file created by the VisiCalc 
program can be saved and read by other programs that support DIF. 
Files created by other programs can be loaded by the VisiCalc pro
gram. These programs can be written (in BASIC, for example) so that 
data generated by the VisiCalc program can be integrated into a 
broader set of personal computing tools. Use of the DIF format in this 
way is recommended for experienced programmers only. 

This appendix describes the VisiCalc commands that save and load 
DIF files and how the files can be used within the VisiCalc program. It 
then describes the format itself and lists three sample programs in BASIC 
that read and write DIF files. 

Additional information about DIF™ is available through the DIF Clear
inghouse. The DIF Clearinghouse is set up to: 

• Coordinate and distribute information about DIF format. 

• Maintain and distribute DIF Technical Specification. 

Information about the DIF Clearinghouse can be obtained by writing 
to: 

DIF Clearinghouse P.O. Box 527 Cambridge, MA 02139 

DIF™ is a trademark of Software Arts, Inc. 
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THE SAVE DIF™ OPTION - /S#S 

The Save DIF option of the Storage command (/S#S) saves the 
worksheet in the DIF format. You may want to add the extension ". DIF" to 
any DIF files you save so they can be recognized later as DIF files. 

The VisiCalc DIF option saves and loads a worksheet in one of two 
ways-by row or by column. The VisiCalc program prompts you to 
specify the orientation by typing R or RETURN or C. R or RETURN save 
worksheets by rows; C saves by columns. Specify R or press RETURN 
when saving a worksheet to be loaded later by the VisiCalc program. 

When a worksheet is saved in the DIF format, all formulas are con
verted to their resultant values. Repeating labels are converted to the 
initial label without repetitions. 

LOAD DIF™ OPTION - /S#L 

The Load DIF option of the Storage command (/S#L) loads a worksheet 
stored on a diskette in the DIF format. The file can be one saved with the 
Save DIF option of the Storage command, or created by another 
program. 

Unlike a worksheet saved in the normal fashion-which is loaded into 
the same position it occupied when it was saved-the upper-left corner of 
a worksheet loaded in the DIF format is the position of the cursor when 
the Storage command is typed. 

As with the other options of the Storage command, you can display the 
names of the files on the diskette by typing ~ in response to the File to 
load prompt. 

The VisiCalc DIF option loads a worksheet in one of two ways-by row 
or by column. The VisiCalc program prompts you to specify the orienta
tion by typing R or RETURN or C. 
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USING THE DIF™ FORMAT WITHIN THE VISICALC 
PROGRAM 

The DIF format can be used to save rectangular portions of the 
worksheet and load them back in another place on the same or a different 
worksheet. The cursor position indicates the upper-left coordinate of the 
portion to be saved. You are prompted to enter the lower-right coor
dinate. When you reload the file, the upper-left corner of the saved por
tion is placed at the current cursor position. 

Saving files in the DIF format converts all formulas to values. If you 
have a section of a worksheet containing formulas and wish to convert the 
formulas to values, save that section in the DIF format with a new file 
name and reload it again in the same place on the worksheet . All 
repeating labels will be converted to the initial labels without repetitions. 

The DIF format allows transposing of rows and columns. A worksheet 
or section of a worksheet might be saved in the DIF format with R or 
RETURN to specify row orientation. When the worksheet is loaded, 
column orientation can be specified. The rows will then be displayed as 
columns and the columns as rows. Likewise, data may be saved by 
columns and loaded in rows. 

For example, this file, 

Al Bl Cl 

A2 B2 C2 

A3 B3 C3 

is saved by rows in the DIF format with Al as the upper-left coordinate 
and C3 given as the lower-right coordinate. When the file is loaded with 
the cursor at Al, column orientation is specified. The result is: 

Al A2 A3 

Bl B2 B3 

Cl C2 C3 
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THE DIF™ FORMAT 

The following information is provided for experienced programmers. 

The DIF format stores the worksheet in a form accessible to programs 
other than the VisiCalc program. To accommodate a wide range of 
languages in which such a program might be written, several simplifying 
techniques have been used: 

• Information about the size of the file is provided at the beginning. 

• Records are kept as short as possible. 

• The data type (string or number) of each value is explicitly defined. 

• Strings are stored one per line. 

• Strings that contain special characters are enclosed in quotation 
marks . 

• The file ends with an explicit End-Of-Data record. 

The following table shows a sample worksheet used to describe the for
mat and the programs that work with the DIF format. 

Year 

Sales 

Cost 

Profit 

1980 
100 

80 
20 

1981 
110 

88 
22 

Sample Worksheet 

1982 
121 

97 

24 

The format stores the worksheet in a series of slices; the worksheet can 
be sliced either horizontally (by rows) or vertically (by columns). Each of 
these slices is called a tuple; each slice along the other axis is called a 
vector. In the following table, for example, if the worksheet is saved by 
rows, the first vector is Vear 1980 1981 1982 and the first tuple contains 
Vear, - (one hyphen), Sales, Cost, and Profit; the entire worksheet is 
stored in four tuples of five values each. 

If the worksheet in the following table is stored by columns, the first 
vector is Vear-Sales Cost Profit and the first tuple contains Vear 1980 
1981 1982; the entire worksheet is stored in five tuples of four values 
each. 

A DIF file consists of a series of header records that describe the file, 
followed by one set of data records for each tuple, and ends with a pair of 
End-Of-Data records. 
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HEADER 

The header consists of four sets of three records that give information 
about the entire file: 

TABLE 
0,1 
\\ 

VECTORS 
o,v V is the number of vectors in the file. 
\\ 

TUPLES 
O,T T is the number of tuples in the file. 
\\ 

DATA 
0,0 
\\ 

DATA RECORDS 

The data records consist of a pair of header records that identify the 
beginning of a tuple, and a pair of records for each value in the tuple: 

-1,0 
BOT Beginning Of Tuple records. 
Tl,Nl 
stringl First value of tuple. 
T2,N2 
string2 Second value of tuple. 
_!3J!3 
string3 Third value of tuple. 

Tn,Nn 
stringn Last (nth) value of tuple . 

END-OF-DATA RECORDS 

The End-Of-Data records mark the end of the file: 

~ 
~ 
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PROGRAMS THAT WORK WITH THE DIF™ FORMAT 

The following three programs demonstrate how BASIC programs 
might be written and used with the DIF format. These are sample pro
grams that must be typed in exactly or developed by programmers. 
These programs perform the following functions: 

• Dump a DIF file just as it is stored, record by record. 

• Print a worksheet from a DIF file. 

• Create a DIF file by prompting for the worksheet entries. 

DUMPING A DIF™ FILE 

This program prints the DIF file just as it is stored, record by record. It 
asks for the name of the file, and whether to print it. If not instructed to 
print the file, the program displays the file on the screen. 

100 REM ********************** 
110 
120 
130 
140 
150 
160 
440 
450 
460 
470 
480 
490 
500 
510 
520 
530 
540 

REH* 

REH **'"*'"**'"***'"*'"**'"'"**'"'" 
NULS•CHRS(34) + CHRS(34} 
FAL SE•O 
TRUE•! 
P NTS• " . SILENTYPE" 
REH 
REH 

REM **'"'"'" *'"'"*'"***'"**'"*** 
REH 
GOSUB 1000 : REH ** PROMPT FOR ORDERS *• 
GOS US 1200 :REM ** P RIN T HEADER ** 

l 400 :REH ** PRINT DATA RECORDS ** 
1 600 : REH ** E ND-OF-PROGRAM CLEANUP 

940 RU! 
950 REM 

960 REH "************************ 
970 REH * PROHPT FOR ORD ERS * 
980 REH *********************•**• 
990 
1000 HOtIE 
1 010 lNPUT"File came: ",F I LENAM E$ 
1020 IF RIGHT$(FILENAHES,4)<> " .Dlf" THEN FlL ENAHES•FlLENA HES+" .OI F" 
1 030 I NPUT"Prin l the f ile (Y or N): ",REP LY$ 
1 040 IF REPLYS"' "Y" OR R EPLYS •"y" THEN HARDCOPY • TRUE:OPENl2 AS OUTPUT , PNTS 
1050 OPEN#! AS INPUT ,FlLENAHES 
1060 IF NOT HARDCO PY THEN HOME 
1070 IF HARDCOPY THEN PRlNTf2;FILENAHE$ PR l NTn;" ": PRINT 42; " " :ELSE PRIN T F lLENAHES:PRINT:PRINT 
1080 RETURN 
11 40 REH 
1150 REM 

1160 REH ******************** 
ll 70 REH * PRINT HEADER 

1 1 80 RE H ******************** 
1190 REM 
1 200 I NPUTl l ;TITLES 
1210 I NPUT# ! ; T YPE,NUHBER 
1220 INPUT#! ;STRNGS 
l 2JO IF llARDCOPY THEN PR INT l 2;TlTLES PRINTl2;TYPE; " ,";NUHBER:ELSE PRINT TlTLES:PRINT TYPE ;",";NUtiBER 
1 240 IF STRNGS•"" TH E N tr HARDCDPY THEN PRlNTi2;NUL$;ELSE PRINT NULS:ELSE IF HARDCDPY THEN PRINT#2;STRN GS ; E LSE PRIHT 
STRNGS 
1250 lF TlTLES<>"DATA " THEN 1200 
1 260 IF NOT HARDCOPY THEN GOSUB 2000 
1270 
1 340 REM 
1350 REH 

I J60 REM ************************** 
137 0 REH * PRINT DAT A RECORDS 

IJ80 REH ************************** 
1390 RE H 
1400 I NPUT#! ;TYPE , NUHBER 
1410 I NPUTill ;STRNGS 
1420 IF VPOS>20 AND NOT HARDCOPY THEN GOSUB 2000 
14JO IF 1\AR DCOPY THEN PR1NTl2;TYPE; " ,";NUHBER PRINT l2;STR NGS ELSE PRINT TYP E ;" , "; NUH BER:PRINT STRNGS 
1440 IF STRNGS<>"EOD " THE N 1400 
1450 
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1530 
1 540 RE H 

1 550 REM ******•**"************ 
1 560 REH * END - OF - PROGRAM 
1 5 70 REH * CLEANUP 
1 580 
1 590 
1600 
16 10 
1920 
1930 
1 940 
1950 
1960 
1970 
1980 
1990 
2000 
2010 
2020 
2030 
20 4 0 

REM ***•*****••*********** 
REH 

CLOS El l : I F HARDCOPY THEN CLOS E#2 
RE T URN 
REH 
REH 

REH * 
JI. EH* 
REH * 

PRINT 
"RETURN FOR HORE" 
ME SSAGE AT BOTTO !! 

R EH ***********"'************* 
REH 
VP05"'24 :H POS•l 
PRI NT"Re t u r n for more " ; 
GET REPLYS:REH ** WAIT UNT IL ANY KEY IS PRESSED ** 
HOME 
RET URN 

PRINTING A WORKSHEET FROM A DIF™ FILE 

The following program prints the worksheet as it would appear on the 
screen. It asks for the name of the file in which the worksheet was saved 
in the DIF format, the width of columns to be printed, and whether the 
worksheet was saved by rows or by columns. 

60 REH ********************** 
70 RE M * I NI TIALIZAT I ON 

80 REH ********"'************* 
90 REH 
1 00 DI M WORKSHEETS(S0 , 50) 
11 0 FAL SE•O 
1 20 TRUE• -1 
1 30 BYROWS• FAL SE 
1 40 PRNTS• ". S lL ENTYPE" 
440 REM 
4 50 
460 
470 
480 
490 
500 
510 
520 
530 
540 
550 
940 
950 
960 
970 

REM ******************** 
REH * HAIN ROUTI NE 
REH ******************** 
REM 
GOSUB I OOO:REH ** PROMPT FOR ORDERS * * 
GOSUB 1 200:REM ** 11.EAD HEADER ** 
GOSUB 1400:REK ** READ DATA RECORDS ** 
IF NOT f lL EBAD TKE N GOSUB l600 : REH **PRINT THE WORKSHEET* * 
GOSUB 1 800: REK ** END - OF - PROGRAM CLEANU P ** 
END 

REH ************************* 
REH* PROMPT FOR ORDERS 

980 REH*********** ************** 
990 REM 
1 000 l:IOME 
1010 INPUT"fil e 1u111e: " ,F ILENAMES 
1 020 I f RIGHTS(flLENAHES,4)<>".DlF" THEN flLENAMES•f lLENAMES+".DIF" 
1030 INPUT " Coluain width: " , COLU HNWIDTH 
1040 INPUT " Saved by ro.., or co luain (R or C) : ",REPLY$ 
105 0 IF REPLYS ,. " R" OR REPLY S•"r" THEN BYROWS•TRUE 
1 060 INPUT " P r i nt t he ..,orksheet (Y or N) ; ",REPL YS 
10 7 0 IF REPLYS• " Y" OR REPLYS• " y " THEN HARDCOP Y•TRU E :OPE Nl2 AS OUTPUT , PR NT$ 
1080 OPEN# ! AS lNPUT,flLENAHES 
1090 RETURN 
1140 
1150 
11 60 
11 70 
1 1 80 
11 90 
1200 
12 1 0 
1 220 
1230 
1240 
1250 
1 260 
1 340 
1 350 
1360 
1 370 
1 380 
1 390 

REH ******************* 
REM * READ HEADER 
REM ******************* 
REH 
INPUT# ! ;TITLES 
INPUTtl ;TYPE, NUMBER 
INPUT#! ;STRNGS 
IF TI T L ES• " YE CTORS " THEN YECTOR S• NUMBER 
If T ITLES• "TUPL ES " THEN TUPLES • NUMB ER 
lF TlTL ES• "DATA" THEN RETURN 
GOTO 1 200 
REH 

REH ********************** *** 
REH * REA D DATA RECOROS 
ttEH ************************* 
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1400 FOR ROW • l TO TUPLES 

1410 lNP UT#l ; TYPE,NUMBER 
1420 INPUT#! ;STRNG$ 
1430 IF TYPE<> - 1 OR STRNGS<>"BOT" THEN GOSUB 2000 
1 440 FOR COL • l TO VECTORS 
1450 INPUT # ! ;TYPE,HUHBER 
1 460 I NPUT#l ;STRNG$ 
1 4 70 I F TYPE<>O AND T YPE<> ! THEN GOSUB 2000:RETURN 
1 480 IF BYROWS THEN IF TYPE • O THEN WORKSHEETS(COL , ROW) • STRS(NUHBER) ·ELSE WORKSHEETS(COL , ROW) • S TRNGS:ELSE IF 

TYPE•O THE N WORKSHEETS(ROW,COL) • STRS(NUHBER) ELSE WORKSHEETS(ROW , COL)•STRNG$ 
1490 NEXT COL 
ISOO 
1 510 
1540 
1 55 0 
1 560 RE H *************************** 
1570 REH * PRINT THE WORKSHEET 

1580 REH *************************** 
H90 
1600 IF BYROWS THEN WDTH '" TUPLES:DEPTH • VECTORS ELSE WDTH • VECTORS:DEPTH • TUPLES 
16 1 0 FOR ROW • ! TO DEPTH 
1 620 FOR COL "' l TO WDTH 
1 630 IF HARDCOPY THEN PRINT l 2;WORKSHEET$(ROW,COL); TAB(COL*COLUMNWIDTH);:ELSE PRINT WOR KSHEET$(ROW , COL); 

TAB ( COL*CO LUHNWIDTH); 
1 640 NEXT COL 
1 650 IF HARDCOPY THEN PRINTl2;" " :ELSE PRINT 
1 660 NEX T ROW 
1 670 RETURN 
1 730 RE H 
1 7 4 0 
1 7 50 REH ********************** 
1 760 REH * END - OF - PROGRAM * 
17 7 0 REH * CLEA NUP 
1 7 80 REH ********************** 
1 790 RE H 
1800 CLOSEl l :IF HARDCOP Y THE N CLOSE # 2 
1 8 1 0 RE T UR N 
1940 REM 
1 950 
1 960 REH ********************* 
1970 REM * ERROR IN FILE * 
1 980 REH ************** * ****** 
1990 
2000 PRINT 
2010 PRINT" ERROR IN F I LE., •• " 
2020 PRINT TA8 ( 5); " TY PE "' " ; TYPE 
2030 PRINT TAB(5); " NUM8ER • "; NU HBER 
2040 PRINT TAB(5) ;"STRI NC • "; S TRNG$ 
20 50 F ILESAD•TRU E 
206 0 

CREATING A DIF™ FILE 

The following program prompts for worksheet entries (by row-column 
coordinate), then writes the entries on a diskette in a DIF file. Either a 
string or number (integer or real) can be entered. To enter a label that 
starts with a number, type a quotation mark (") as the first character of 
the label. To end a row, type ESC-D RETURN; to end the worksheet, type 
ESC-D ESC-D RETURN . 

The program assumes the coordinate of the lower-right corner of the 
worksheet is the row-column coordinate of the location immediately to 
the left of the coordinate where ESC-D ESC-D is typed, so the last row 
should be at least as wide as all preceding rows. The worksheet is saved 
by rows . 

60 REH '****'******* * ********'* * 
70 REH * I NI TIAL IZ ATION * 
80 REH ***** ***************** 
90 REH 
1 00 escS • CH.R$(27) 
11 0 l a stinrow$ " eseS 
120 las t onsbe e tS • ea e$+ese$ 
lJO quote$•CH.R$(3 4 ) 
140 nu l S•quo t eS + quot e S 
1 50 r ow• l 
1 6 0 eol •l 
1 70 f a l 1e • O 
1 80 t rue• - 1 
190 leftsrro w$•C HR$(8) 
200 erS"CHR${13) 
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DIH worksheetS(S0 , 50) 

'" '" REH ********************** 
REM • HAIN ROUTlNE 

REH **'**"***************** 
REH 

VISICALC® Advanced Version 

400 
440 
450 
460 
470 
480 
490 
500 
51 0 
520 
530 

GOSUB I OOO : REM 
1200 : REM 

GOSUB 1400 :REM 
GOSUB 2000 :Rl:M 
ENO 

* prompt f or ord e r s 
* prompt for entries 
*writ e fi le 
* end of program cleanup 

'" 940 REH 
950 REH 

960 REH ***•**•******"******** 
970 REH * PROMPT FOR ORDERS * 
980 
990 
1000 

REH ••••••• ********"*'****• 

HIPUT"Wr i te the f i le (Y or N): ",repl y$ 
IF replyS•"Y" OR replyS•"y" THEN diskcopy•tr u e 
IF NOT diskeopy TH EN RETURN 
I NPUT"Fil e name; " , filenam es 

1010 
1020 
1030 
1040 
10 50 
1060 
11 40 
1 150 
1 160 

IF RlGliTS(f il enameS , 4)<>" . DIF" THEN filenameS•fi l enameS +" .Olf" 
RETURN 
REH 

REH * P ROMPT FOR ENTRIES * 

REH 
l:IOHE 
work&heetS(row,eol)• " " 
PRINT"Row";ROW;", Column " ;Cl:IR$(64+eol);": 
GET rep l yS 
IF replyS<>leforro ... s THEN 1240 
lF LEN{wo r ksheetS( row,eolll•O THE.N 1230 
PRINT leftarrowS; " " ;l eftarrowS; 

1170 
1180 
1190 
1200 
12 10 
12 20 
1230 
1232 
1233 
1234 
1236 
1238 
1239 

IF LEN(workshe e tS(row,eol l>•l THEN worksheetS(row,eol )•"":GOTO 1230 
wor ksheetS(row , eol )•LEFT S(worksheetS(row,col) ,LE N(vorksheetS( row , eol) )-1) 
GOTO 1230 

1 240 tr replyS<>erS THEN PRINT replyS; :worksheet$ (row, eo l) •worksheet$ (row, eol) +reply S: GOTO 1230 
1250 PRINT 
1260 I F worlr. $hee tS(row,col ) • l a& to11 1heetS THEN wdt h•co l -1 :deptb•rov:RETURN 
1 270 IF wo r lr.&heetS(row,col) • la s tin r owS THEN row•row+ l :eol• l:PRlNT:GOTO 1210 
1280 eol • co l+l 
1290 GOTO 1 2 1 0 
13 10 RE H 
1 320 RE H 
1 330 REH ********************** 
1340 REH * 
1 350 REH********************** 
1360 
1 370 REH-------------- - -------
1380 REH HEADER 
1390 REH -- - -------------------
1400 IF NOT diskcopy THEN RETURN 
1404 OPEN#l AS OU TPUT,fil en.ameS 

~g~ ~=~~i:t ;~.~~~:~ ~ 
1430 Pll.I NT#l;nu l S 
1440 PRINT#! i "VECTORS " 
1450 Pll.INT# l ;O; " , " ;deptb 
1 460 Pll.INT# l ;nulS 
1470 PRI NT # l; " TUPLES" 
1480 PR.INT#l ;O; ", " ;wdth 
1 490 Pll.INT#l ;11ulS 
1500 PRINT# ! ; " DATA" 
1 5 10 PiINT#l ;O ; ", " ;O 
1520 PRIHT#l ;nulS 
1540 REH 
1550 R.EH - -------------- -------
1560 R.EH DATA RECORDS 
1570 R.EH - - ---- ----------------
1580 FOR eol • l TO wdtb 
1 590 PRINT#! ; -1; " , " ;O 
1600 Pll.IHT#l; "BOT" 
1 610 FOii. ro\l• l TO dep th 
1620 IF VAL (work1heetS (row, eo l) )>0 OR LEFTS(work1heetS(row , eoll, l ) • "-" OR LEFTS (work1 heet$(row, eo l), l )'"''O" THEN 
PRINT# l ;O", ";VAL( worktheetS(row , eol) ) :PR INT # ! i "V":GOTO 1660 
1630 I F LEFT$( wo r k1heet $ ( r ov, col) , l )"'quot e$ THEN wo r k.s he e t$ (row, eol) •H I DS(worksheet $( r ow, col) , 2) 
1640 Pi l HT#l; I ;", " ; O 
1 650 Pll. l HT#l ;quot e$ ; wo r k•heetS(row , eol) ;quote$ 
1660 NEXT row 
1 670 NEXT col 
1 680 II.EH 
1 690 REH ----------------------
1 700 REH END-OF - DATA 
1 710 REH ----------------------
1 720 Pll.IHT# l ;;-1 ;", " ;0 
1730 Pll.I HT#l ; "EOD" 
1 740 ltETU ltN 
1930 II.EH 
1940 
1 95 0 II.EH *'***************'**'*'** 
1960 II.EH '* END-OF-PROGRAM 
1970 II.EH* CLEANUP 
1 980 RE H *****'*****'*'*******'*** 
1 990 II.EH 
2000 CLOSE #I 
2010 RETURN 
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FORMULAS USED TO CALCULATE THE 
FINANCIAL FUNCTIONS 

Financial functions perform financial calculations, such as Present 
Value, Future Value, and Internal Rate of Return . 

The Financial functions are presented in the table below (arguments 
are separated by commas). 

Function 

@RATE(n,pmt,pv,fv) 

@PERIODS(i,pmt,pv,fv) 

@PMT(i,n,pv,fv) 

@PV(i,n,pmt,fv) 

@FV(i,n,pmt,pv) 

@IRR(investment,range) 

@NPV(i,range) 

Result 

Interest or discount rate of the given 
arguments. 

Number of periods of the given argu
ments . 

Amount of each payment of the given 
arguments. 

Present Value of an even series of pay
ments. 

Future Value of an even series of pay
ments. 

Internal Rate of Return based on an initial 
investment and a range of even or uneven 
cash flows. Both arguments must be 
supplied. 

Net Present Value of a series of even or 
uneven payments; this series is the range 
argument. 

The formulas used in the financial functions are listed in Appendix C. 

For the purposes of Financial functions, money paid out (payments or 
investments) has a negative value and all money received (loans or 
investment income) has a positive value. Negative interest rates indicate 
depreciation. 
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Values returned by the financial functions depend on the formulas 
used in the functions. In certain cases, a financial function must choose 
between two solutions of its formula. This might cause values on your 
worksheet to differ from values returned by a calculator or annuity table. 
In such a case, you might want to know the formula used to calculate a 
function. For this reason, the financial functions are listed below. 

NOTE: Abbreviations for the arguments used by the Financial func
tions are listed below. 

n Number of periods; must be an integer greater than zero. 

pmt Payment each period; can be positive or negative. 

Interest rate; must be positive or negative but not zero. 

pv Present value of a series of payments. May be positive or negative 
but not a range. 

fv Future value of a series of payments. May be positive or negative 
but not a range. 

THE RATE FUNCTION-@RATE 

When payment (pmt) is not equal to zero, @RATE is solved for i using 
an iterative method: 

0 = pv * (i + l)u + pmt * (1- (i + 1) - v) Ii + fv * (i + 1)( -v) 

where u is the fractional part of n and v is the integer part of n. 

If pmt is 0, the following formula is used : 

i = (fv I - pvP In) -1 

THE PERIODS FUNCTION-@PERIODS 

n = ln ((fv * i) - pmt) I ( - pv*i - pmt)) I ln (i + 1) 

THE PAYMEMT FUNCTION-@PMT 

pmt = fv * i I (l - (i + l)n) + pv * i * (i + l)n I (l - (i + l)n) 

THE PRESENT VALUE FUNCTION-@PV 

pv = ( -pmt * (1- (i + 1)( - n)) Ii + fv I (i + l)n) 
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THE FUTURE VALUE FUNCTION-@FV 

Iv = pmt * (1- (i + l)n) I i - pv * (i + l)n 

NET PRESENT VALUE FUNCTION-@NPV 

@NPV takes two arguments: interest or discount rate (i) and a range of 
cash flows (ell, cf2, cf3 ... elk). 

npv = cfl I (I + i)1 + cf2 I (I + i)2 + cf3 I (I + i)3 
... + cfn I (I + i)n 

where ell is the first cash flow in the range and cfn is the last cash flow in 
the range. 

THE INTERNAL RATE OF RETURN FUNCTION-@IRR 

@IRR takes two arguments: value at time 0 (e) and a range of cash 
flows (ell, cf2, cf3 ... efn). 

The value at the beginning (e) is the initial investment and is typically 
a negative value. 

This function is solved for i using an iterative method: 

0 = cfl I (I + i)1 + cf2 I (I + i)2 + cf3 I (I + i)3 ... + cfn I (I + i)n + c 

where ell is the first cash flow in the range and cfn is the last cash flow in 
the range. 

CALCULATING @FV AND @PMT WITH PARTIAL 
PERIODS 

Some situations require calculating payment or future value for a frac
tion of a period. For example, if a loan is taken out on the 22nd of the 
month, and the payment is due the first day of the month, the first period 
is 8 days instead of a full month. 

The @PMT and @FV functions should not be used with non-integer 
periods. Instead, you should calculate the future value of the loan on the 
first payment date (the first of the next month); then calculate payment or 
future value using the previous future value as the new present value. 
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For example, assume you have a loan for $5000, over 5 years, at 12% 
annual interest rate . Payments for the loan are due on the first of the 
month . The loan is taken out on the 22nd of the month. Making calcula
tions on annual terms (360 days for simplicity), the first partial period is 
.02222222 years . 

FV Future value of a sum of dollars 
PV Present value of a sum of dollars 

interest rate for one period 
n number of periods 
FV PV(l + i)n 

To calculate the future value for $5000 dollars after 5 years and 8 days: 

Step 1: calculate the future value at 8 days. (Interest is not com
pounded for the first 8 days). 

FV 5000 plus the interest due for 8 days 
5000 + ( ( ( .12/360) * 8) * 5000) 
5000 + 13.33333 ... 
5013.33 

Step 2: calculate the future value 5 years later using the future value 
from step 1 as the present value for this calculation. 

FV 5013.33(1 + .12)5 
8835.21 (rounded display) 
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Entries are capitalized as they appear in text. When more than one 
page is referenced, the Primary reference is listed first. 

Special Characters 
(exclamation point) 
attribute re-display, 2-68, 

3-9 
evaluate formula, 3-144 
recalculate worksheet, 

2-95, 2-118, 3-147 
% (percent sign), 3-144 
> (greater than sigh) 

GoTo command, 2-7, 3-70 
arithmetic symbol, 2-58, 

3-59 
< (less than sign), 3-59 

(quotation mark), 2-12, 
3-89 

# (crosshatch) 
displaying formula's value 

on edit line, 3-144 
/PS# printer option, 3-98 

$ (dollar sign), 3-18 
( (left parenthesis) 

options of replicate 
command, 3-122 

(right parenthesis), 
options of the replicate 

command, 3-122 
(semicolon), 2-49, 2-149 to 

2-151 
? (question mark), 1-2, 2-8, 

3-70 to 3-71 
@ (at sign), 2-31, 3-42 
I (slash) 

commands, 2-4, 3-3 
division operator, 2-15 
(asterisk) 
multiplication operator, 

2-10 
graph format, 2-117 to 

2-118, 3-39 
+ (plus sign), 2-15 

displaying, 3-7, 3-17 
- (minus sign), 2-15 

displaying, 3-7, 3-17 

INDEX-1 

(period or decimal point), 
2-12 

displaying, 3-7, 3-17 
(colon), 3-3, 3-106, 3-108 

A (carat), 2-79 to 2-80, 3-77, 
3-79 

CR (credit symbol), 3-7, 3-17 
DR (debit symbol), 3-7, 3-17 
@ABS, 3-44 
@ACOS, 3-61 
@AND, 3-60 
@ASIN, 3-61 
@ATAN, 3-61 
@AVERAGE, 3-46 
@CHOOSE, 3-47 
@COS, 3-61 
@COUNT, 3-46 
@DAY, 3-52 
@DOTPROD, 3-45 
@ERROR, 3-47 
@EXP, 3-44 
@FALSE, 3-47, 3-60 to 3-61 
@FV, 2-104, 3-55, 3-58 
@HMS, 3-53 
@HOUR, 3-54 
@IF, 3-60 to 3-61 
@INT, 2-114, 3-44 
@IRR, 2-107, 3-55, 3-58 to 

3-59 
@ISERROR, 3-61 
@ISNA, 3-61 
@LCHOOSE, 3-48 
@LN, 3-44 
@LOG, 3-44 
@LOOKUP, 2-59 to 2-60, 3-48 
@MAX, 3-46 
@MDY, 2-105, 3-51 to 3-52 
@MIN, 3-46 
@MINUTE, 3-54 
@MOD, 2-114, 3-45 
@MONTH, 3-53 
@NA, 3-47 
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@NOT, 3-60 
@NPV, 3-55, 3-59 
@OR, 3-60 
@PERIODS, 3-55, 3-57 
@Pl, 3-47 
@PMT, 2-103, 3-55, 3-57 
@PV, 3-55, 3-58 

series of equal payments, 
2-102 

series of unequal payments, 
2-106 

@RATE, 3-55, 3-56 
@SECOND, 3-54 
@SIN, 3-61 
@SQRT, 3-44 
@SUM, 2-31, 2-35, 3-46 
@TAN, 2-61 
@TRUE, 3-47, 3-60 to 3-61 
@VMDY, 3-51 to 3-52 
@YEAR; 3-53 

A 
@LABEL and @VALUE 

Functions, The, 3-49 
A Pause in a Sequence 

(figure), 3-84 
A Reference After Deleting a 

Column (figure), 3-26 
A Reference Before Deleting a 

Column (figure), 3-25 
About the Program, 1-3 
About This Manual, 1-1 ' 
absolute dates (calendar 

functions), 3-51 
Absolute Value 

function-@ABS, 3-44 
accounting 

display attributes, 3-17 to 
3-18 

textbooks, 3-54 
Adding a Series of Values, 

2-31 
alignment, 3-7, 3-16 
And function-@AND, 3-60 

APPLE Ill 
INDEX 

Appendix A: Operating the 
Apple III, A-1 

Appendix B: Configurations 
for the VisiCalc Program, 
B-1 

Appendix C : Exchanging Files 
with DIF™ (Data 
Interchange Format), C-1 

Appendix D: Formulas Used to 
Calculate the Financial 
Functions, D-1 

Apple III Keyboard (figure), 
A-2 

Arccosine function-@ACOS, 
3-61 

Arcsine function-@ASIN, 
3-61 

Arctangent function-@ATAN, 
3-61 

Arguments, 3-43 
Arithmetic Functions, 3-44 
Arithmetic Functions That Use 

a List of Arguments, 3-46 
Arithmetic Functions Without 

Arguments, 3-47 
arithmetic operator: A symbol 

that represents one of the 
calculations possible with 
the VisiCalc program: 
+ (addition), - (subtrac
tion), * (multiplication), 
I (division), and 
/\ (exponentiation). 

argument: A value or label 
that a function needs to 
calculate its own value. 

Assigning Complex Formats 
Easily-IF= 

attribute: A cell characteristic; 
more than one attribute is 
allowed in a cell. 

Attribute Command - I A, 3-5 
Attribute Settings (figure), 3-7 
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Attributes - /GA, 3-63 
automatic recalculation, 3-69 

recalculate worksheet, 2-95, 
2-118, 3-147 

Automatic Recalculation, An 
(figure), 2-11 

Average function
@AVERAGE, 3-46 

B 
backup: To duplicate on a 

second diskette the data 
stored on a first diskette to 
protect against possible 
data loss on the first 
diskette. 

backup copies of diskettes, 
2-19, 

back TAB, 2-70, 3-15 
base date (calendar functions), 

3-51 
Blank Command- /B, 2-13, 

3-20 
blank entry, 3-47 
block: A rectangular set of 

cells. 
block, replicating a, 2-91, 

3-108, 3-115 to 3-116 
Both Option - /TB, 3-139 
Branch Office Budget (figure), 

2-20 
budget application, 2-37 
Building a Worksheet Fast with 

Keystroke Memory 
Sequences, 2-91 

c 
Calculating a Formula (figure), 

2-13 
Calculating an Average, 2-85 
C alculating Values on the Edit 

Line, 3-143 

VISICALC® Advanced Version 

Calendar Functions, 3-50 
cell: The unit on the worksheet 

into which you can enter 
values or labels; a cell is 
identified by its column
row coordinate, e.g., Al. 

cell 
alignment, 3-7, 3-16 
blanking, 2-13, 3-20 
displays, 2-35, 3-5, 3-33 
formats, 2-35 to 2-36, 3-33 to 

3-41 
gutters, 3-7, 3-16 to 3-18 
hiding, 2-68, 3-13 
protecting, 2-13, 3-13 to 3-14 
setting TAB stops in, 2-69, 

3-15 
cell contents: The data in a 

cell; a label or value. 
cell attributes: Cell 

characteristics that deter
mine how the cell is dis
played, what kind of data 
can be entered in it, 
whether it is hidden, and 
more. 

Cells (Locations), 3-125 
centering labels, 3-16 
Changing an Entry on the 

Worksheet, 2-65 
Changing the Width of All 

Columns, 2-24 
Changing the Width of One 

Column, 2-23 
Changing Printer-Setting 

Options - /PS, 3-98 
characteristics, cell, 3-5 to 

3-19 
Choose function

@CHOOSE, 3-47 
circular references, 3-145 
Clear All Option - /CA, 2-21, 

3-21 to 3-22 
Clear Command- IC, 3-21 
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Clear Option - /KC, 3-84 
Clear Sheet Option - /CS, 3-21 

to 3-22 
column 

"hanging width of all , 2-24, 
3-63 

changing width of one, 2-23, 
3-65 

deleting, 2-55, 3-23 to 3-26 
inserting, 2-54, 3-72 to 3-73, 

3-75 
moving, 2-92, 3-90 to 3-92, 

3-95 
- replicating, 2-26 to 2-29, 

3-106 to 3-122 
Column Option - /IC, 3-75 
Column Width- /GC, 3-63 
Columns Too Narrow for 

Values (figure), 2-25 
comma(,), 2-31, 2-35, 3-43 
Command Structure Chart, 3-3 

to 3-4 
command: An instruction to 

the VisiCalc program. You 
begin a command by 
typing slash (/) . 

-commands 
Attribute, 3-5 
Blank, 3-20 
Clear, 3-21 
Delete, 3-23 
Edit, 3-27 
Format, 3-33 
Global, 3-62 
Go To, 3-70 
Help, 3-70 
Insert, 3-72 
Keystroke Memory, 3-76 
Move, 3-90 
Print, 3-96 
Repeating Label, 3-104 
Replicate, 3-106 
Storage, 3-127 
Titles, 3-138 
Version, 3-148 
Window, 3-149 
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Comparing the Format and 
Attribute Commands 
(figure), 3-6 

comparison operators, 2-57, 
3-59 

complex formats, assigning, 
3-40 

condition statements, 2-57, 
3-59 

consolidating worksheets, 2-84, 
2-87 

CONTROL keys, 2-5, A-2 
CONTROL-C, 2-5, 2-12, 

2-42 
CONTROL-E, 3-27, 3-87 
CONTROL-K, 3-76 to 3-80 
CONTROL-Q, 3-88 

Controlling the Format of 
Entries, 2-35 

Controlling the Type of Data 
That Can Be Entered, 2-71 

CoILverting Calendar Dates to 
Absolute Dates- @VMDY 
and @MDY, 3-51 

coordinate: The intersection of 
a column and a row on the 
worksheet; identified by 
its column letter and row 
number. 

Copying a Single Cell, 3-109 
Copying Columns With the 

Replicate Command, 2-61 
Correcting Mistakes, 2-8 
Correcting Typing Errors, 2-5 
Correcting With the ESCAPE 

Key, 2-8 
Cosine function-@COS, 3-61 
Cost-Estimating Worksheet , A, 

2-111 
Count function-@COUNT, 

3-46 
Creating a Budget Calculator, 

2-37 . 
Creating a Column of Entries 

from One Entry, 3-111 
Creating a DIF File, C-8 
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Creating a Print File - /PF, 
3-102 

Creating Subdirectories: The 
/SC Command, 3-135 

credit symbol (CR), 3-7, 3-17 
Cursor, The, 2-5, 3-125 
cursor: A white rectangle on 

the screen that indicates 
the cell where you can 
enter values and labels on 
the worksheet. 

cumulative worksheets, 2-87 

D 
Data Area To Be Saved as a 

Separate File (figure), 2-77 
Data Records (of DIF file), C-5 
data storage diskette: A 

diskette that has been 
formatted or initialized so 
that it can store 
worksheets. 

Day Function-@DAY, 3-52 
debit symbol (DR), 3-7, 3-17 
decimal places 

displaying, 3-7, 3-17 
rounding to, 3-44 
separating with commas, 3-7, 

3-18 
default: The setting that the 

program has when it is 
loaded, also known as the 
startup setting . You can 
change this setting or 
revert to the startup 
setting. 

decimal point, 2-12, 3-7, 3-18 
Default Format- /FD, 3-35 
De fa ult Option - I AD, The, 

3-19 
Define Sequence Option - /K = 

or CONTROL-K =, 3-78 
Defining a Keystroke Sequence 

(figure), 3-77 

VISICALC® Advanced Version 

Defining a Keystroke Sequence 
Usable Anywhere on the 
Worksheet, 2-89 

Defining Your Own 
Commands, 2-78 

Delete Command - ID, 3-23 
Delete Option - /SD, 3-131 
Deleting a File, 2-81 
Deleting Attributes, 3-10 
Deleting Columns (figure), 

3-24 
Deleting Columns and Rows, 

2-55 
Describing a Comparison 

Condition, 2-57 
device drivers, B-1 to B-2, B-4 
device names, B-1 to B-3 
DIF: Abbreviation for Data 

Interchange Format. A 
format for storing data in a 
diskette file that permits 
data to be exchanged 
among VisiCalc work
sheets or other programs, 
such as VisiSchedule ™. 

DIF file 
creating, 2-76, 2-80, 3-132, C-2 
dumping, C-6 
format, C-4 
printing a worksheet from, 

C-7 
DIF Format, The, C-4 

data records, C-5 
end-of-data records, C-5 
header, C-5 

DIF™ Options - S#S and S#L, 
3-132 

discount rate (financial 
functions), 2-99, 3-55, 3-56 

disk drives, 2-16, B-1 
disk full error, 3-130 
diskette 

INDEX-5 

preparing for data storage, 
2-1, 2-16, A-3 

handling, A-2 
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Diskette Files, 3-102 
display characteristics, 

controlling, 2-44 to 2-46, 
3-5 to 3-21 

displaying 
accounting symbols, 3-7, 

3-17 to 3-18 
asterisks (graph format), 

2-117 to 2-118, 3-18, 
3-39 

dollar sign($), 3-7, 3-17 
labels, 3-16, 3-33 to 3-40 
parentheses, 3-7, 3-17 
percent sign(%), 3-7, 3-17 
values, 3-7, 3-17 

Displaying File Names, 2-54 
Displaying the Formulas of the 

Worksheet, 2-72 
Dollars-and-Cents Format -

IF$, 3-38 
dollar sign($), 3-7, 3-17 
Dot Product function

@DOTPROD, 3-45 
Drawing Bar Graphs, 2-117 
Drawing Lines on the 

Worksheet, 2-32 
drivers 

device, B-1 to B-4 
printer, B-1 to B-3 

Dumping a DIF™ File, C-6 

E 
edit: To modify a worksheet 

entry. 
Edit Command - IE, 3-27 
edit cue: A small white rect

angle that marks where 
changes can be made on 
the edit line. 

edit line: The line just above 
the column letters that dis
plays what is typed on the 
worksheet, or items that 
can be modified. 
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Edit Line, 3-124 
Edit Option - /KE, 3-84 
Editing a File Name, 2-66 
Editing a Sequence Definition, 

2-89 
Electronic Worksheet, The 

(figure), 1-4 
Empty Worksheet (figure), 2-3 
End-of-Data Records (of DIF 

file), C-5 
Entering Labels as Titles, 2-21 
Entering a Multi-Column 

Label, 2-42 
entry: A label or value written 

on the worksheet. 
entry line: The top line of the 

screen that describes the 
contents of the cursor cell. 

Entry Line, 3-124 
Entry Line of Invoice (figure), 

2-48 
EOD message, 3-129, C -5 
Erasing an Entry, 2-13 
Error function- @ERROR, 3-47 
ERROR messages 

disk full, 3-130 
1/0, see 3-127, A-2, B-1 

to B-4 
Volume not found, see 

3-127, B-1 to B-4 
Examples of Maximum Func

tion (figure), 2-56 
Expanded Budget (figure), 

2-34 
Exponential Value Function 

-@EXP, 3-44 
expression format, 2-72, 3-10 
Expression Format Option 

-JAE, 2-72, 3-10 
expressions 

displaying on screen, 2-72, 
3-10 

printing, 2-72 to 2-73, 3-11 
to 3-12 
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F 
False function-@FALSE, 

3-47, 3-60 to 3-61 
file: A collection of data stored 

on a diskette. As it 
pertains to the VisiCalc 
program, it is either a 
worksheet or a data file 
stored in the DIF format. 

file name: The name of a file 
stored on a diskette. 

File Names, 2-17, 3-29 
finance textbooks, 3-54 
Financial Calculator (figure), 

2-100 
Financial Functions, 3-54 
Financial Functions for Equal 

Payments, 2-106 
Finding the Future Value of a 

Fixed Amount, 2-104 
Finding the Future Value of a 

Series of Payments, 2-100 
Finding the Interest Between 

Two Dates, 2-105 
Finding the Internal Rate of 

Return, 2-107 
Finding the Payment of a Loan, 

2-103 
Finding the Present Value of a 

Series of Payments, 2-102 
Finding the Present Value of 

Unequal Payments, 2-106 
First Cost-Estimating Work

sheet (figure), 2-112 
First Cost-Estimating Work

sheet (photo), 2-113 
format: A cell display 

characteristic; only one 
format is allowed in a cell. 

format a diskette: Prepare a 
diskette to receive data for 
storage. 

Format Command-IF, 3-33 

VISICALC® Advanced Version 

Format Option- /GF, 3-69 
Format to Attribute 

Conversions, 3-41 
formats 

default, 3-35 
dollars-and-cents, 3-38 
graph, 2-117 to 2-118, 3-39 
integer, 3-37 
left-aligned, 2-36, 3-37 
repeating, 3-39 
right-aligned, 2-36, 3-38 
user-defined, 3-40 

formatting diskettes, 2-1, 2-16, 
A-3 

Formatting Integers and 
Dollars-and-Cents, 2-46 

Formatting Left and Right, 2-44 
formula : A mathematical state

ment that calculates a 
number and can consist of 
numbers, arithmetic oper
ators, coordinates, or 
functions. 

Formula Replicated No Change 
(figure), 3-118 

Formula Replicated Relative 
(figure), 3-119 

Formulas and Recalculations 
2-10 f 

Formulas Used to Calculate the 
Financial Functions, D-1 
to D-3 

Formulas, VisiCalc, 2-15 
formulas 

displaying on screen 2-72 
3-10 to 3-12 ' ' 

printing, 2-72 to 2-73, 3-10 
to 3-12, 3-103 

Forward and Circular 
References, 3-145 to 3-147 

Forward References by 
Column and Row (figure), 
3-146 
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function: A special VisiCalc 
statement that begins with 
an @ sign, uses argu
ments, and performs a 
common or complex 
calculation. 

Functions 
Absolute Value (@ABS), 

3-44 
And (@AND), 3-60 
Arccosine (@ACOS), 3-61 
Arcsine (@ASIN), 3-61 
Arctangent (@ATAN), 3-61 
Average (@AVERAGE), 

3-46 
Choose (@CHOOSE), 3-47 
Cosine (@COS), 3-61 
Count (@COUNT), 3-46 
Day (@DAY), 3-52 
Dot Product (@DOTPROD), 

3-45 
Error (@ERROR), 3-47 
Exponential Value (@EXP), 

3-44 
False (@FALSE) , 3-47, 3-60 

to 3-61 
Future Value (@FV), 2-104, 

3-55, 3-58 
Hour (@HOUR), 3-54 
Hours-Minutes-Seconds 

(@HMS) , 3-53 
If (@IF), 3-60 to 3-61 
Integer Part (@INT), 2-114, 

3-44 
Internal Rate of Return 

(@IRR), 2-107, 3-55, 
3-58 to 3-59 

Is Errror (@ISERROR), 3-61 
Is Not Available (@ISNA), 

3-61 
Logarithm Base 10 (@LOG), 

3-44 
Lookup (@LOOKUP), 2-59 

to 2-60, 3-48 
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Maximum (@MAX), 3-46 
Minimum (@MIN), 3-46 
Minute (@MINUTE), 3-54 
Modulo Arithmetic (@MOD), 

2-114, 3-45 
Month (@MONTH), 3-53 
Month-Day-Year (@MDY), 

2-105, 3-51 to 3-52 
Natural Logarithm (@LN), 

3-44 
Net Present Value (@NPV), 

3-55 
Not (@NOT), 3-60 
Not Available (@NA), 3-47 
Or (@OR), 3-60 
Payment (@PMT) , 2-103, 

3-55, 3-57 
Periods (@PERIODS), 3-55, 

3-57 
Pi (@Pl), 3-47 
Present Value (@PV), 3-55, 

3-58 
Rate (@RATE), 3-55, 3-56 
Second (@SECOND), 3-54 
Sine (@SIN), 3-61 
Square Root (@SQRT), 3-44 
Sum (@SUM), 2-31, 2-35, 

3-46 
Tangent (@TAN), 2-61 
True (@TRUE), 3-47, 3-60 to 

3-61 
Valid Month-Day-Year 

(@VMDY), 3-51 to 3-52 
Year (@YEAR) , 3-53 

Functions That Select Alter
native Values and Labels, 
3-47 

Future Value - @FV, 2-104, 
3-55, 3-58 

Future Value and Present 
Value Calculations 
(figure), 2-103 
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G 
General Format- /FG, 3-36 
global: A command, format, or 

attribute setting that 
applies to all cells that do 
not have a local setting. 

global 
attribute settings, 3-8, 3-63 
formats, 3-8, 3-69 

Global Command- /G, 3-62 
Go To Command, 3-70 
Going Directly to a Cell, 2-7 
Graph Format- /F*, 3-39 
Graph of Monthly Sales 

(figure), 2-118 
gutter: The character spaces 

between the right or left 
edge of a cell and the 
label or value displayed. 

Gutters and Alignment in Cell 
Displays (figure), 3-16 

gutters, 3-16, 3-17 to 3-18 

H 
Handling Diskettes, A-2 
hard disks, B-1 to B-4 
header record (of DIF file), 

C-5 
Help Command, The, 2-8, 3-70 
Help Facility Options, 3-71 
Help Facility, The, 2-8, 3-70 
Hide Option - I AH, 3-13 
Hiding an Entry, 2-68 
Horizontal and Vertical Lookup 

Tables (figure), 3-49 
Horizontal Option - /TH, 3-139 
Horizontal Option - /WH, 

3-149 
Horizontal Windows (figure), 

3-150 
Hour Function-@HOUR, 3-54 
Hours, Minutes, Seconds 

Function-@HMS, 3-53 
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I 
If function-@IF, 3-60 to 3-61 
If Function Examples (figure), 

2-58 
Inaccurate Variance Report 

(figure), 2-96 
Income as a Percentage of 

Sales (figure), 2-116 
Income Variance Report 

(figure), 2-93 
Income Variance Report, An, 

2-93 
Indicating Where the Rows and 

Columns Are to be Moved, 
3-92 

initialize: Prepare a diskette to 
receive data for storage. 

initializing a VisiCalc storage 
diskette, 2-1, 2-16, A-3 

Insert Command- /I, 3-72 
Inserting a Diskette (figure), 

A-3 
Inserting Columns (figure), 

3-73 
Inserting Columns and Rows, 

2-54 
Inserting Multiple Columns, 

2-59 
Integer Arithmetic, 2-114 
Integer Format- /FI, 3-37 
Integer Part function-@INT, 

2-114, 3-44 
integrating worksheets 

(consolidating worksheets), 
2-84, 2-87 

interest rate (financial 
functions), 3-55, 3-56 

Interest or Discount 
Rate-@RATE, 3-55, 3-56 

Internal Rate of Return 
function-@IRR, 2-107, 
3-55, 3-58 to 3-59 

Introduction, 1-1 
Invoice (figure), 2-41 
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Invoice With Data Area To Be 
Saved (figure), 2-76 

Invoice With Lookup Table 
(figure), 2-53 

Invoice With Several Items 
(figure), 2-50 

Is Error function-@ISERROR, 
3-61 

Is Not Available 
function-@ISNA, 3-61 

J 
justification, see alignment 

K 
Keyboard, The, A-1 
Keystroke Memory™ 

command: A command 
that lets you save a series 
of keystrokes (called a 
sequence) that can be 
invoked by typing 
CONTROL-K and its 
single-character name. 

Keystroke Memory Command 
- /K, 3-76 

keystroke memory sequences 
chaining, 3-78 

L 

clearing, 3-84 
defining, 2-78, 2-89, 3-78 
editing, 2-89, 3-84 
erasing, 3-84 
examples, 2-79, 2-80, 2-89, 

2-90, 3-77 
naming, 2-79, 3-77, 3-78 
pauses in, 3-82 
using, 2-78, 3-77 to 3-79 

• 
label: An entry that has no 

numeric value, usually 
used to identify other 
entries (such as a column 
heading). 

Label Option- / AL, 3-16 
label function - @LABEL, 3-49 
Labels, 3-87 
leap years in calendar 

functions, 3-51 
Left-Aligned Format- /FL, 3-37 
left alignment in cell, 2-44, 

3-7, 3-17, 3-18, 3-37 
listing files, 2-54, 3-129 
listing sequences - /K 

RETURN, 3-86 
load: To put a program or data 

into computer memory. 
Load DIF™ Option - /S#L, 

2-86, 3-134, C-2 
Load Option - /SL, 3-128 
Loader diskette, A-3 
Loading a Worksheet, 2-18 
Loading the VisiCalc Program, 

A-3 
Local, Global and Startup 

Settings (figure), 3-8 
local: Settings that are 

assigned to a cell and that 
override global settings. 

local name, see file names 
local settings, 2-36, 3-8, 
3-33, 3-63, 3-69 

location: see cell. 
Logarithm Base 10 function-

@LOG, 3-44 
Logic Functions, 3-59 
logical value, 2-57, 3-47, 3-59 
Looking Up Values in a Table, 

2-59 
Lookup function- @LOOKUP, 

2-59 to 2-60, 3-48 
Lookup Table for Discount 

Percent (figure), 2-63 
Lookup Table for Retail P rice 

(figure), 2-61 

INDEX-10 
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M 
macro see Keystroke Memory TM 

command 
Making Backup Copies, 2-19 
Making One Column Wider 

(figure), 2-23 
Making One Copy of a 

Column, 3-112 
Making Several Copies of a 

Column, 3-113 
Making Several Copies of a 

Row, 3-114 
Making a Worksheet More 

Flexible, 2-64 
manual recalculation, 3-69 
Maximum function-@MAX, 

3-46 
merging worksheets 

(consolidating worksheets), 
2-84, 2-87 

Minimum function-@MIN, 
3-46 

Minute function-@MINUTE, 
3-54 

Mode Option - I AM, 3-13 
Mode Option Settings (figure), 

3-14 
Modulo Arithmetic, 2-114 
Modulo Arithmetic function

@MOD, 2-114, 3-45 
Month function-@MONTH, 

3-53 
Month-Day-Year function

@MDY, 2-105, 3-51 to 3-52 
More on Labels and Values 

2-12 f 

More on the Sum Fu,nction, 
2-35 

Move Command - /M, 3-90 
Moving a Column, 3-95 
Moving and Pointing the 

Cursor, 3-125 
Moving Columns and Rows 

2-92 I ' 

Moving Rows, 3-92 
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Moving the Cursor, 2-5 
Moving Two Columns (figure), 

3-95 
Moving Two Rows Downward 

(figure), 3-93 
Moving Two Rows Upward 

(figure), 3-94 

N 
names 

device, B-1 to B-4 
file, 2-17, 3-29 
subdirectory, 3-135 
volume, B-1 to B-4 

naming files, 2-17, 3-29 
naming subdirectories, 3-135 
Natural Logarithm function-

@LN, 3-44 
Net Present Value function

@NPV, 3-55 
None Option-/TN, 3-139 
Not Available function-@NA, 

3-47 
Not function-@NOT, 3-60 
notation, scientific, 3-7, 3-18, 

3-143 
Number of Periods

@PERIOD, 3-55, 3-57 

0 
One Window Option-/Wl, 

3-153 
operating system, Apple III, 

A-3 
option: One choice of instruc

tion to the VisiCalc 
program. 

options - see Commands 
Options of the Replicate 

Command, 3-121 
Or function-@OR, 3-160 
Order of Calculation in 

Formulas, 3-143 
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Order of Recalculation 
Option - !GO, 3-66 

Other Screen Features, 2-4 
overlays, 3-21, B-4 
overlaying worksheets 

p 

(consolidating worksheets), 
2-84, 2-87 

Pagination, 3-100 
parentheses 

in functions, 3-43 
options of replicate 

command, 3-122 
pathnames, 3-30 
Payment function-@PMT, 

2-103, 3-55, 3-57 
percentage sign(%), 3-7, 3-17 
Periods function-@PERIODS, 

3-55, 3-57 
Pi function-@PI, 3-47 
Playing What-If, 1-5 
precision, rounding to, 3-44 
Precision of Displayed Values, 

2-24, 
Precision of VisiCalc Values, 

3-143 
Prefixes and Pathnames, 3-30 
preparing data diskettes, 2-1, 

2-16, A-3 
Present Value function- @PV, 

3-55, 3-58 
Print Command - IP, 3-96 
printer drivers, B-1 to B-3 
Printer-Setting Options-/PS, 

3-98 
Linefeed option - /PSL, 3-98 
Page Break option - /PSB, 

3-98 
Titles option - /PST, 3-98 
Page Number option - /PS#, 

3-98 
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Page Length option - /PSP, 
3-98 

Page Width option - /PSW, 
3-98 

Paper Length option - /PSF, 
3-98 

Margin option - /PSM, 3-98 
Edit Setup String 

option - /PSS, 3-98 
Replace Setup String 

option - /PSR, 3-98 
Printer-Setting Pagination 

(figure), 3-100 
Printing a Worksheet from a 

DIF™ File, C-7 
Printing Formats, Attributes, 

and Formulas, 3-103 
Printing on the Printer - !PP, 

3-97 
Printing the Formulas of the 

Worksheet (figure), 2-73 
Printing the Worksheet, 2-38 
Printing the Worksheet in 

Sections, 3-101 
Printing Worksheet Formulas, 

3-103 
ProFile™ hard disk, B-1 to B-2, 

B-4 
Program diskette, A-3 to A-4 
Programs that Work With the 

DIF™ Format, C-6 
Creating a DIF File, C-8 
Dumping a DIF File, C -6 
Printing a Worksheet from a 

DIF File, C-7 
prompt line: The second line of 

the screen; describes what 
can be typed next. 

Prompt Line, 3-124 
Protecting Cells Against 

Change, 2-72 
Protecting Your Work, 2-18 
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Q 
question mark (?) 

Help command, 3-70 
Putting "?" in a label, 3-88 

Quit Option - /SQ, 3-131 

R 
range: A series of adjacent 

cells in a row or column, 
specified by the coor
dinate of the first cell, an 
ellipsis, and the coordinate 
of the last cell. 

Rate function-@RATE, 3-55, 
3-56 

recalculation: The process of 
returning the value of 
each formula on the 
worksheet. 

Recalculation by Column (Cor
rect Result) (figure), 3-67 

Recalculation by Row (Incor
rect Result) (figure), 3-68 

Recalculation Order, 3-145 
Recalculation Priority 

Option - / GR, 3-69 
records, DIF files, C-1 to C-8 
references, circular, 3-145 
references, forward, 3-145 
References to Other Cells, 

3-141 
repeat-action on the Apple III 

keyboard, 2-6 
Repeating Label Command -

!- , 3-104 
Repeating Labels (figure), 

3-105 
Repeating Labels - IF - , 3-39 
replicate: The process of copy

ing an entry or range of 
entries to another part of 
the worksheet. 

Replicate ·Command- /R, 3-106 
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Replicate Command Prompt 
(figure), 2-27 

replicating 
block, 2-91, 3-115, 3-116 
column, 3-112, 3-113 
format, 2-36, 3-121 
formulas , 3-117 
rectangle, 2-91, 3-115, 3-116 
reference to other cells, 

2-29, 3-121 
row, 3-114 

Replicating-The Key To 
Building a Worksheet, 
2-26 

Replicating a Block Once, 
3-115 

Replicating a Block Once 
(figure), 3-115 

Replicating a Block Several 
Times, 3-116 

Replicating a Block Several 
Times (figure), 3-116 

Replicating a Column, 2-28 
Replicating a Column Several 

Times (figure), 3-113 
Replicating a Format, 2-36 
Replicating a Rectangular 

Area, 2-91 
Replicating a Relative 

Reference (figure), 2-30 
Replicating a Row, 3-114 
Replicating a Row Several 

Times (figure), 3-114 
Replicating Attributes or Cell 

Contents - (A and (C, 
3-122 

Replicating Cell References in 
Formulas: All Relative or 
All No Change - (N and 
(R, 3-121 

Replicating Formulas, 3-117 
Replicating One Cell Across a 

Row (figure), 3-110 
Replicating One Cell Down a 

Column (figure), 3-111 
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Replicating References to 
Other Cells, 2-29 

Resolving Forward References, 
2-81 

reverse TAB, 2-70, 3-15 
Review Sequences Option - /K 

RETURN I 3-86 
Right-Aligned Format- /FR, 

3-38 
right alignment in cell, 3-7, 

3-17, 3-18 
Rounding for Less Precision: 

@ROUND(v, precision), 
3-44 

rounding numbers, 3-44 
Row Option (Insert) - /IR, 3-74 
rows 

s 

deleting, 2-55, 3-23 to 3-26 
inserting, 2-54, 3-74 
moving, 2-92, 3-92 
replicating, 3-114 

Sales Report Worksheet for 
Data Files (figure), 2-84 

sample files on Program 
diskette, 1-2, 2-1, 2-67, 
2-76 

Save DIF™ Option-/S#S, 
3-132 

Save Option - /SS, 3-129 
Saving a DIF File Using a 

Keystroke Memory 
Sequence, 2-80 

Saving a Portion of the 
Worksheet, 2-76 

, Saving a Worksheet, 2-17 
- saving data on diskette-see 

Storage command 
Saving Your Work, 2-16 
scientific notation, 3-7, 3-18, 

3-143 

INDEX 

screen: The display device of 
the computer on which the 
worksheet is viewed. 

Screen Features, Other, 2-4 
Screen Split Vertically 

(figure), 2-49 
Screen, The, 3-123 
scrolling: The appearance of 

moving the window left, 
right, up, or down to view 
off-screen parts of the 
worksheet. 

scrolling printer-setting 
options, 3-99 

scrolling sequences - /K 
RETURN, 3-86 

Scrolling the Window, 2-5 
Second Cost-Estimating 

Worksheet (figure), 2-116 
Second function-@SECOND, 

3-54 
Selecting a Value that Meets 

a Condition, 2-56 
Selecting the Largest 

of Several Entries, 2-55 
self-defined formats, 3-40 
Sending Setup Strings, 3-100 
setting 

attributes, 3-5 to 3-21 
formats, 3-33 

Setting a Local Format, 2-36 
Setting Manual Recalculation, 

2-95 
Setting Tab Positions, 2-69 
sequence: A series of 

keystrokes that can be 
invoked by typing its 
single-character name. 
See also Keystroke 
Memory command. 
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sequences, Keystroke Memory 
clearing, 2-78, 2-79, 3-84 
chaining, 3-78 
defining, 2-78, 2-89, 3-78 
editing, 2-89, 3-84 
erasing, 3-84 
examples, 2-79, 2-80, 2-89, 

2-90, 3-77 
naming, 2-79, 3-77, 3-78 
pauses in, 3-82 
using, 2-78, 3-77 to 3-79 

setup string: A series of 
instructions to your 
printer. 

Shipping Addresses of Invoice 
(figure), 2-44 

Silentype™ printer, B-1 
Sine function-@SIN, 3-61 
Single and Double Lines on the 

Worksheet (figure), 2-33 
Single Column Width- /GCC, 

3-65 
SOS (operating system), A-3 
source range: The cell or 

range of entries to be 
copied (replicated) to 
another part of the 
worksheet . 

special keys 
in sequences, 2-79, 3-79 

Specifying the Rows or 
Columns to be Moved, 
3-91 

Splitting the Screen, 2-48 
Square Root function

@SQRT, 3-44 
starting out 

initializing diskettes, 2-1, 
2-16, A-3 

loading, A-3 
Startup Screen (figure), 3-123 
startup settings, 3-8 
Status Area, 2-4, 3-124 

VISICALC® Advanced Version 

status area: The top three lines 
of the screen, divided into 
the entry line, prompt 
line, and edit line . 

Storage Command- /S, 3-127 
store: To save a worksheet on a 

data diskette for later 
retrieval. 

Subdirectories, 3-135, B-4 
suffixes, 3-29 
Sum function-@SUM, 2-31, 

2-35, 3-46 
Summary Sales Report With 

One Data Row (figure), 
2-86 

suppressing 
immediate recalculation, 

2-95, 3-69 
immediate re-display of 

attribute, 2-69, 3-9 
zeroes in value displays, 

3-18 
Synchronized Scrolling 

Option- /WS, 3-153 

T 
TAB key, 2-69 to 2-70, 3-15 
Tab Option-/AT, 3-15 
tab stops, 2-69 to 2-70, 3-15 
Tangent function-@TAN, 2-61 
target range: The cell or range 

of cells into which the 
other cells are copied 
(replicated) . 

template: A structured 
worksheet for entering 
data . 

term (financial functions), 
2-99, 3-55, 3-57 

textbooks, accounting and 
finance, 3-54 
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The @LABEL and @VALUE 
Functions, 3-49 

The Clear All Option - /CA, 
3-22 

The Clear Option - /KC, 3-84 
The Clear Sheet Option - /CS, 

3-22 
The Cursor, 2-5, 3-125 
The Day Function-@DAY, 

3-52 
The Default Option -/AD, 3-19 
The Define Sequence 

Option - /K = or 
CONTROL-K =I 3-'.ro 

The DIF Format, C-4 
Data Records, C-5 
End-of-Data Records, C-5 
Header, C-5 

The Dot Product Function, 3-45 
The Edit Option - /KE, 3-84 
The Electronic Worksheet 

(figure), 1-4 
The Expression Format 

Option - I AE, 2-72, 3-10 
The Functions-@, 3-42 
The Help Command, 2-8 
The Help Facility, 3-70 
The Hide Option-/AH, 3-13 
The Hour Function-@HOUR, 

3-54 
The Hours, Minutes, Seconds 

Function-@}IMS, 3-53 
The Keyboard, A-1 
The Label Option-/AL, 3-16 
The Minute Function-

@MINUTE, 3-54 
The Mode Option-/AM, 3-13 
The Modulo Function, 3-45 
The Month Function-

@MONTH, 3-53 
The Review Sequences 

Option - IK RETURN, 3-86 
The Save DIF™ Option - /S#S, 

3-132 
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The Screen, 3-123 
The Second Function-

@SECOND, 3-54 
The Status Area, 2-4, 3-124 
The Tab Option-/AT, 3-15 
The Value Option-/AV, 3-17 
The VisiCalc Pocket 

Reference, 1-3 
The VisiCalc Screen (figure), 

A-4 
The VisiCalc Tutorial, 2-1 
The Window and Worksheet, 

3-125 
The Year Function- @YEAR, 

3-53 
time functions, 3-50 
Title and Column Headings of 

Budget (figure), 2-22 
Titles Command- IT, 3-138 
transferring data between 

worksheets with DIF™ , 
2-76, 2-80, 3-132, C -2 

Totals Block of Invoice 
(figure), 2-51 

Trigonometric Functions, 3-61 
True function- @TRUE, 3-47, 

3-60 to 3-61 
tuple, C-4 to C-5 
tutorial files on Program 

diskette, 1-2, 2-1, 2-67, 
2-76 

Tutorial, The VisiCalc, 2-1 
Typeahead, 3-126 
type-checking functions, 3-49 

u 
user-defined formats, 3-40 
Unsynchronized Scrolling 

Option- /WU, 3-153 
Using a Worksheet as a Data

Entry Form, 2-82 
Using DIF Files To Create a 

Summary Report, 2-84 
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Using Keystroke Memory 
Sequences for Common 
Worksh~et Features, 2-88 

Using Pauses (AP) in 
Sequences, 3-82 

Using the Cursor To Refer to 
Cells, 2-14 

Usi:lg the DIF™ Format within 
the VisiCalc Program, C-3 

v 
Valid Month-Day-Year 

function-@VMDY, 3-51 
to 3-52 

Value Option-/AV, 3-17 
value function

@VALUE, 3-49 
value: A worksheet entry used 

in calculations; the entry 
can be a number, a refer
ence, a formula, or a 
function . 

value, logical, 2-47, 3-57, 3-59 
Values, 3-140 
Version Command - IV, 3-148 
Vertical Option (Titles 

command) - /TV, 3-139 
Vertical Option (Window 

command)-/WV, 3-151 
Vertical Windows (figure), 

3-152 
VisiCalc Commands, 2-4, 3-3 

to 3-4 
VisiCalc Formulas, 2-15 
VisiCalc Pocket Reference, 1-3 
VisiCalc Screen, The (figure), 

A-4 
volume names, B-1 

VISICALC® Advanced Version 

w 
What You Need, A-1 
width, column, 2-23, 3-24, 3-63 

to 3-65 
window: That portion of the 

worksheet visible on the 
screen. 

Window and Worksheet, The, 
3-125 

Window Command - /W , 3-149 
worksheet: A grid of rows and 

columns on which labels 
and values are written. 

worksheet 
changing, 2-65, 3-27 
loading, 3-128 
printing, 3-96 
saving, 3-129 
writing on, 2-9 

Worksheet After Inserting Row 
(figure), 3-75 

Worksheet Before Inserting 
Row (figure), 3-74 

Worksheet Displayed in 
Expression Format 
(figure), 3-12 

Writing on the Worksheet, 2-9 

XYZ 
Year Function- @YEAR, 3-53 
zeros, suppressing display with 

/AVZ, 3-18 
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