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Preface

Atis book is written for owners of the Commodore 64 computer interested in using Muitiplan or those
owners who are considering the purchase of Multiplan for their Commodore 64; likewise, for people
who have seen or used Multiplan at work or on an expensive computer, who may be considering buying
the Commodore 64 in order to use Multiplan at home.

Multiplan®, a second generation spreadsheet program, makes the Commodore 64 as easy to use
as a calculator, yet gives you far more power than a calculator. This book shows you how to use Mul-
tiplan effectively. It is designed so those with no previous experience with computers, as well as expe-
rienced users, can learn to use Multiplan effectively. Even experienced users may find new ways of doing
things, as well as ideas for new applications.

The first chapter sketches the types of uses in which Multiplan excells. The next chapter shows
you how to start using the Commodore 64 computer. Then we start looking at the specifics of using
Multiplan. Although it is easier to read the chapters in order, you can often skip ahead to look into some
feature of special interest to you. The table of contents and a comprehensive index will help you find
your way.

Most of Multiplan’s features are presented while solving a sequence of realistic problems, such as
evaluating the accumulation in an IRA (Individual Retirement Account). Some of these problems are
solved a second time, so you can better appreciate the contrast between approaches.

Almost everyone has to come to grips with numbers, lots of them, at one time or another. Multiplan
is such a powerful assistant in helping you manage numeric information that you should seriously con-
sider equipping yourself with this tool. Perhaps this book will help you decide.

Although the book contains detailed instructions on how to do everything shown, an optional dis-
kette may be used to reduce the typing which would otherwise be required. See Chapter 15 for further
information. It is assumed that you have Multiplan for the Commodore 64 computer . If not, this book
will give you a good idea of the things you can do with Multiplan.



Why Use Multiplan?

~Electronic computers have been in use for more than 30 years. Why is it that Multiplan and similar
programs are among the best selling computer software packages since the beginning of the computer
age? These programs offer a friendly and straightforward set of commands that allows you to manip-
ulate complex formulas and data. The tables you create can be easily changed by the computer following
your commands. The greatest appeal of these programs is how easily they can be applied to a wide
variety of problems from personal finances to real estate calculations to business planning analysis.

W hat is it about Multiplan that sets it apart from ordinary computer programming languages?
There can be no doubt that any solution Multiplan can produce can also be produced by writing a
computer program to generate that solution. As a matter of fact, computer programs using languages
such as BASIC, COBOL, or PASCAL can be written to solve most anything. However, you need to
become an expert programmer before you can even approach the solutions which Multiplan can provide.
After all it took many programmers, many man-years to write Multiplan.

When you use Multiplan, you dont have to write a program. You enter the relevant data, by either
typing it directly or reading it in electronically. There is no way to avoid data entry, no matter what
you are using. You then specify how the data items are related by writing formulas, which are in essence
a program. Then you specify what answers you want calculated. At this point, the computer expert
might object: “This is the same as writing a program.” Theoretically that may be true; in practice,
it makes all the difference in the world. Writing computer programs can be very tricky and time-
consuming, and that is after you have invested your time and effort in learning the programming lan-
guage.

When you solve a new problem using a computer, you usually have to write a program to solve
that problem using one of the programming languages we mentioned earlier. That usually means you
also have to use some kind of editing program just to prepare the program you need. Then you may
have to prepare a data file, with the help of the editing program.

The data file is considered input to the program you wrote, and the results produced by your
program are called its output. We often depict the input as flowing into the program which has been
placed into the computer’s memory, and show the results produced by your program as flowing out from
it, as we see in Figure I.1.



Figure 1.1 Input, program, and output relationships
After you examine the output of your program, you may come to one of several conclusions:

1 Great—let’s stop computing.
2. Oops!—there must be a “bug” in the program; try to find it and fix it.
3. It’s ok, but what if. . . ?

Case 3 might involve wondering what would happen if some data item had a slightly larger value, or
what would happen if the formula in the program was just a little different.

With Multiplan, you are more likely to get the first conclusion quickly. “Bugs” are much less
probable, simply because Multiplan won’t let you request many ridiculous computations. Multiplan
really shines in the “what if” situation. You simply change the desired number or formula, and you
immediately see the consequences. You don’t have to fool with an editing program, or even request that
your program be rerun.

With the conventional approach, the input data is laid out for the convenience of the computer
program (or whoever wrote the program). The actual layout of the input data may have little or no
spatial relationship to the results. With Multiplan, you begin by putting the numbers where they should
be at all times. Then you decide where the results should appear, in relationship to the other input. If
you should change your mind, it is a simple and painless matter to move things around. If you then
decide to change a number, you simply locate its old value where you expect to find it (not at some
strange location chosen for a program’s convenience). As soon as you change that number, all the other
outputs depending on that number immediately change.

A Brief Example

The following simple example will give you a better idea of the difference between solving a problem
using Multiplan versus solving a problem using the conventional computer approach.

Suppose you were a budding author and had just had your manuscript accepted by a publisher.
The publisher might have proposed that you be paid royalties based upon the following sliding schedule:

Earn 5% of selling price, for the first 3,000 copies.
Earn 7% of selling price, for the next 4,000 copies.
Earn 8% of selling price, for the next 5,000 copies.
Earn 10% of selling price, for all additional copies.

With Multiplan, you would lay out the essential data in the form of a table, as we see here in
Table 1.1.

Table 1.1 Raw Data

Rate Copies
5 3,000
7 4,000
8 5,000
10 ?
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You would then make an educated guess as to what number to use for the ? in Table 1.1. You
might like to project your potential income (before taxes) if the book sold, say 50,000 copies, assuming
that it sells for $1 per copy. So the ? is replaced by 50,000-(3,000 + 4,000 + 5,000), giving us $38,000.
You then ask Multiplan to work out the product (rate multiplied by copies) for each line, which results
in Table 1.2, since our rate figures are actually percentages.

Table 1.2 Projected Income

Rate Copies Income
5 3,000 150
7 4,000 280
8 5,000 400
10 38,0 00 3,800

Of course, what you really want is a running total, so you ask Multiplan to produce another col-
umn, headed “Total,” which is to show, for each row, the sum of the current and all preceding income
figures. That being done, you now see the results in Table 1.3.

Table 1.3 Projected Total Income

Rate Copies Income Total
5 3,000 150 150
7 4,000 280 430
8 5,000 400 830
10 38,000 3,800 4,630

This may seem like much ado about nothing at this point. You could have done the same thing
with a calculator, or merely with paper and pencil. True, but having gone this far, you can now begin
the “what if. . .” phase. As the budding author, you might want to negotiate a better royalty schedule.

So you begin by thinking, “What if my first book is not a terrific success? | should ask for a higher
percentage for the first few thousand sold, just to be safe.” Suppose you settled on 6, 8, and 9, in place
of the 5, 7, and 8 that was offered; you don’t want to be greedy. You can now proceed to replace the
5, 7, and 8 by the 6, 8, and 9 and, 10 and behold, you immediately see the consequences, as shown in
Table 1.4.

Table 1.4 Projected Total Using New Rates

Rate Copies I ncome Total
6 3,000 180 180
8 4,000 320 500
9 5,000 450 950
10 38,000 3,800 4,750

You might think about these totals for a while, and because you are now convinced you have a
best-seller on your hands, perhaps it would be better to focus on negotiating a better top rate than
the 10 offered. After all, the other rates will make little difference if you sell 100,000 copies. So you
change the 10 to 20 (dreamer) and you decide to increase the 38,000 by 50,000. The results are shown
in Table 1.5.

Why Use Multiplan ? 3



Table 1.5 New Projected Totals

Rate Copies Income Total
6 3,000 180 180
8 4,000 320 500
9 5,000 450 950
20 88,000 17,600 18,550

If you were in the publisher’s shoes, you would also like to be able to juggle figures. As the author,
you have much less experience with the consequences of manipulating either the rates, the sales thresh-
olds, or the number of steps in the schedule. The publishers can probably do it mentally; you could use
a little help.

You could, of course, have written a computer program to perform these calculations. The data
file for this program could very well look like the following list (using the first set of rates and copies):

5,3000,7,4000,8,5000,10,380 00

which is awkward to read and change. It might have looked like

05 3000 or 05070810

07 4000 03000 04000 05000 38000
08 5000

1038000

where you must place leading zeroes or leading blanks in the data. This is because the programming
language may require input to be in specific columns, with precise spacing between these numbers,
depending upon the programming language used in writing the program. You could easily provide data
which looks correct to the naked eye, but which the program takes to be 10 times larger (or 10 times
smaller) than what you had in mind.

The data file
5 3000
7 4000

8 5000
10 38000

seems to have the right numbers, even though the alignment for the 4000 and the 10 is a little sloppy.
Some computer programs would interpret this 4000 as if you had written 40,000 because the actual
position of the number on the line was critical. This is much less of a problem with Multiplan. You
immediately see what Multiplan thinks you just typed. If it is not what you intended, you can change
it right away.

What about Big Problems?

Suppose you had a really big problem to solve. Could Multiplan handle it? Suppose you were going to
be a real estate tycoon and were working out a 10 year projected statement of cash flow. Such a state-
ment is a table with at least 10 columns of numeric data and some 33 rows, depending upon how much
detail you want to include in projecting your cash disbursements. Then you also need some labels to
keep track of things. If each column is to hold numbers as large as 8 digits, and we leave a little space
between columns for ease of reading, the cash flow table will be about 120 characters wide. Since most
computer video display terminals (VDTs) can display only 24 or 25 rows of 80 characters at one time,
you would be hard pressed to squeeze all of the cash flow table onto the VDT screen at once.

4 Chapter 1



Figure 1.2 VDT Window into a Large Table

With Multiplan, you can construct and display tables with as many as 63 columns (each 8 char-
acters wide) and 255 rows, and you can “browse” over parts of the table very easily. If the whole table
won’t fit on your screen, Multiplan treats your VDT screen as if it were a “window.” Your screen window
lets you see any part of the table you wish getting as much of it as will fit on your screen at one time.
Trying to do this with a conventional computer program would be far more difficult. Figure 1.2 illus-
trates the idea of a window.

Coming Up

Specifics on using Multiplan: How do you tell Multiplan to do something? W hat if you make a mistake?
W hat if you are in the middle of filling out a worksheet and have to leave suddenly: How can you save
worksheets and recall them later? These and many other features of Multiplan will be described, dis-
cussed, and illustrated as we proceed. It goes without saying that you will learn more, faster, and better
if you can be using Multiplan and trying the things we are discussing. We hope, however, to provide
sufficiently detailed examples so that you can follow what is going on even if you don’t have immediate
access to a computer equipped with Multiplan.

Summary

O Multiplan is data oriented, very much like a calculator. You begin with your own raw data,
laying it out on what amounts to an electronic worksheet and using your VDT’s screen as an easily
erasable worksheet. Then you begin specifying the relationships between your data and the desired
results. You build up to the desired end product in a step-by-step fashion, seeing the results at every
step. You always see your input data in the natural spatial relationship intended with respect to any
computed results.

0O Problem solving with computers, using the conventional approach, is program oriented
rather than data oriented. Most people who are not computer experts feel more at ease with the data
they know well than with unfamiliar computer programming languages. Most people are familiar
with the everyday use of a simple worksheet. Multiplan combines the ease of using a calculator and
the familiarity of a worksheet with the power of a computer. It follows that most people will find that
Multiplan provides a natural, user-friendly way to make the computer work.

Why Use Multiplan? 5
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Getting Acquainted with
the Commodore 64

Anis chapter deals with the operation of Muitiplan on the Commodore 64. No previous experience
with computers is required to use Multiplan with it. Here the rudiments of turning the computer on
and setting it up so you can use Multiplan effectively will be described. If you are already familiar with
this computer, you might want merely to skim most of this chapter and proceed to the next (you should
read the section on preparing a Multiplan working diskette, to make it possible to manipulate large files
and store them without having to swap diskettes).

Physical Components of a Commodore 64

Every Commodore 64 consists of a central processing unit (CPU) built into the keyboard. It can be
hooked to your television screen or another display device. In order to use Multiplan, a diskette drive
is also required. The computer can have optional devices, such as a printer, as well as a second disk
drive (which is also called a floppy disk drive, or simply a drive).

Figure 2.1 shows the printer, a floppy disk drive, and the keyboard. The Commodore 64’s disk
drive, the VIC 1541, also referred to as the 1541, can hold a standard five-inch diskette. Each diskette
can record approximately 175,000 characters of information (174,848 to be exact). Some of these char-
acters may be used to represent computer programs, such as Multiplan, and some of them are used to
represent your data. The word “byte” is often used in place of the word “character”; for our purposes,
these words are equivalent.

The Commodore’s disk drive is designed so that you can add additional devices to it. Up to five
disk drives and a printer can be attached to your computer via the 1541 disk drive. If you have two
1541 disk drives on the Commodore 64, you can have immediate access to almost one-third of a million
characters of information. The Commodore 64 can also be attached to the 4040 dual disk drive or other
drive. In this book we will assume that your computer has one disk drive, the 1541. We refer to this
drive as drive 8. This is the device number affixed to it in the factory. Should your system have a different
drive, refer to your User’s Manual for that drive.

If you should add a second drive we recommend that you place it to the right of drive 8. Moreover
you would have to have your dealer change its designation to drive 9. Occasionally we mention a second
drive and will refer to it as drive 9. You may, of course, already have the Commodore’s Dual-Drives,
in which case, the above is known to you as drives 1 and 0.



Figure 2.1 The Commodore 64. (Courtesy of Commodore Electronics Limited)

Using Diskettes

Diskettes are normally stored in protective jackets or sleeves, and they should be kept in an upright
position. When you are about to use a diskette you should remove its protective jacket. This will reveal
a rigid black, square protective envelope. The envelope has an oval slot through which you can see the
diskette. Never touch this open area in the square envelope. The disk drive’s read and write mechanism
uses this opening to record on, and read from, the diskette. The envelope is shown below.

label

If you see a small notch on the edge to the right of the label, the information on that diskette can
be changed and new information added. In such a case, we say that this diskette is “write-enabled.” If,
on the other hand, you see a piece of tape in the same position covering the notch, then the computer
will refrain from changing any information on that diskette; the diskette is said to be “write-protected.”

If you are inserting your one and only Multiplan diskette into the diskette drive, make sure its
write-protect notch is covered. That will prevent accidental overwriting of your master copy. Your Mul-
tiplan diskette is then identified as being “write-protected.”

When inserting the diskette into the disk drive, the label side should be facing up and away from
the drive’s door; the edge furthest from the label must be inserted into the drive first. Gently push the
diskette through the drive door slot. Then, push the drive door down.

Each Commodore 1541 disk drive has two indicator lights, a green one and a red one. The green
light is lit as soon as you turn the drive on. It will have a steady glow under normal conditions. If the
green light blinks, it means that something is wrong; check your manual. Some common errors include:
no diskette in the drive, diskette positioned wrong, attempting to write on a write-protected diskette, or
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trying to read a file which does not exist. Normally, the green will stay lit until the power is turned off.
Always turn the drive on before inserting a diskette. Likewise, take the diskette out before turning it
off.

The red indicator light is located just below the disk drive slot. This red indicator light will glow
whenever the disk drive is being used by the computer. You should not attempt to insert or extract a
disk when this light is glowing. Doing so could destroy the diskette and damage the disk drive. If it
seems that the indicator light won’t ever stop glowing, it would be better to turn off the computer to
perform this operation.

Some Preliminaries

Multiplan is very easy to start up and use, but we are in a situation similar to the one faced by the
purchaser of unpainted furniture. We have some one-time setup work to do (e.g., sanding, priming, and
painting) before we can use the furniture. Before we can proceed with this work, which we need to do
only once, we must learn to use another tool, the Commodore 64 Disk Operating System (DOS), which
is stored on a chip in the 1541 disk drive. The 1541 user manual has nearly 60 pages. Don’t be alarmed!
We can discuss what we need to know about DOS in just a few pages.

The computer program managing all the computing resources used on or by the Commodore 64
is called the Disk Operating System (DOS). We will use it to prepare blank diskettes so they can be
used to store and recall Multiplan worksheets; this operation is called formatting. We will also discuss
a few more DOS facilities that will make our use of Multiplan more productive.

Operation of the Commodore 64

We will walk through the steps required to start computing, and we will discuss the purpose of these
steps in case you are wondering about what is going on.

1 Turn on the display monitor or TV. Next, turn on the Commodore 64 by pushing the recessed
on/off switch up. It is located on the right side of the system unit towards the rear.

As soon as the above is done, your display screen should greet you with a message similar to this:

**** COMMODORE 64 BASIC V2 ****
64K RAM SYSTEM 3891 1 BASIC BYTES FREE
READY.

Immediately below the “READY.” display you will notice a small blinking square, called a cursor.
This indicates that the computer is ready for your instructions and also shows where the next character
will be typed.

2. At this point you should turn on the disk drive (drives) (a recessed switch is in the back, opposite
the drive’s opening). The two indicator lights will glow, and the red light will stop glowing after
a few seconds.

Figure 2.2 shows you the keyboard we will be working with. It is very much like a typewriter
keyboard, plus a few extra keys that will prove to be very useful as we go on.

Try typing something, such as abed; as soon as you type it, it appears on the screen, but nothing
else happens. Next, follow it with a press of the RETURN key, which is located on the right-hand side.
The RETURN key is the large key beneath RESTORE. As soon as you press RETURN, what you
typed is displayed on the screen. Notice that the Commodore 64 instantly responds with a message of
its own, followed by the “READY.” sign which we observed earlier. Your Commodore 64 evaluates
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Figure 2.2 Commodore 64 keyboard

everything you type as soon as you press RETURN. If what you typed has meaning for your Com-
modore 64, the computer will do what you asked—print, calculate, display data, or some other oper-
ation. If what you typed does not mean anything, the Commodore will indicate that by

7SYNTAX ERROR
READY.

This means that what you typed does not match the Commodore 64’s vocabulary. Alternatively, if you
want to tell the computer to PRINT (that is to display whatever follows it) as in:

PRINT 443+ 8790

the computer will evaluate the sum and display the answer 9233, followed by its READY, prompt. On
the other hand, if you made a mistake in the order in which you keyed PRINT so that PRITN 443+ 8790
was keyed in, the Commodore 64 will display the 7SYNTAX ERROR message.

You can correct an error while typing a response by pushing the INST/DEL key located on the
top row of the keyboard, immediately to the right of the key marked with CLR/HOM E. Do not confuse
this with the left-arrow key, which is in the left-hand corner of the top row. If you push the INST/DEL
key it will erase the last character you typed. You can then type the correct information.

You have to push the RETURN key to cause your computer to examine your response, but as a
general rule no special character will be displayed at the point you pushed the RETURN key. (Note:
Whenever you see the word RETURN included among other items to be typed, simply push the RE-
TURN key—do not type the 6 letters R, E, T, U, R, and N.)

The “READY.” prompt indicates that your Commodore 64 is waiting for you to issue a command.
When you type in a statement or a command line (always end it by pushing RETURN), the Commodore
64 will perform the command and indicate it is ready for more work by displaying another “READY.”
prompt.

Getting Acquainted with the Commodore 64 9



Using Files

As mentioned earlier, the 1541 disk drive has an “operating system” which manages operations and
computing resources. The 1541 disk operating system (DOS, for short) provides an umbrella under
which other computer programs such as Multiplan can function.

Almost anything you do with DOS involves using “files.” A file is a body of information to which
you have assigned a name and which you have recorded on a diskette. DOS keeps track of which files
are where by maintaining a directory of file names on each diskette. The diskette’s directory contains
the names of all files on that diskette and other information about these files. You can examine a dis-
kette’s directory by placing it in drive 8, closing the drive door, and typing the DOS command

LOAD“$”,8

in response to the “READY.” prompt we saw earlier. The screen will display the following 3 lines:
SEARCHING FOR $
LOADING

READY.

The directory is now in the Commodore’s memory. By loading it you copied the directory’s contents
from the diskette to the computer’s memory. To view it on the screen, type

LIST

A typical directory of a master Multiplan diskette is shown below:

0 "Multiplan 1.06 " RP  2A
1 "MP" PRG
81 "MP.CODE" SEQ
26 "MP.DATA" SEQ
45 "MP." PRG
2 "MP/COPY" PRG
1 "ASCI | TO C64" PRG
1 "C64 TO ASCI I PRG
4 "MP.COPY" PRG
97 "MP.SYS" REL
152 "MP.HLP" REL
9 "MPC" PRG

224 BLOCKS FREE

This directory shows the eleven files listed on the distribution diskette, the one sold by HesWare,
the company which licensed Multiplan from Microsoft so as to adapt it for the Commodore 64. The
first (top) row of the directory shows the name of the diskette and its ID number. This line is always
displayed in reverse video (i.e., the characters appear in background color within squares which take
on the color of the characters which are not in reverse video mode). The directory also shows the amount
of remaining free space in blocks (on the last line) and Multiplan’s version number (1.06 in the above
example) on the first line. The 2A identifies the version of DOS on the disk drive used to format the
diskette.

A diskette can hold as many as 144 files provided their sizes do not exceed a total of 160,000 bytes.
If you are running out of space on a diskette, look for the largest file you no longer need and erase or
delete it. We will see how Multiplan lets us delete files which you no longer require. You can also delete
files using the DOS command, S, for SCRATCH. For instance, typing

OPEN 1,8,15
PRINT#1, “SO: EXAMPLE.MSG” (Note zero following S.)
CLOSE1
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would “erase” file EXAMPLE.MSG and free space on the diskette. Every once in a while it is a good
idea to examine a diskette’s directory to see if the diskette is filling up, and perhaps delete files that are
no longer needed. Be careful, however, not to erase your Multiplan programs. KEEPING THE WRITE-
PROTECT TAB WOULD PREVENT THAT.

If you accidentally erase any of the Multiplan programs you will appreciate not having used the
original program disk, which can now be used to run Multiplan while the damaged diskette is mailed
back to HesWare for replacement. IT IS A GOOD IDEA TO IMMEDIATELY MAIL IN THE REG-
ISTRATION CARD AS WELL AS A REQUEST FOR THE BACKUP COPY AS SOON AS YOU
OPEN THE MULTIPLAN PACKAGE. That way you will not be stuck without the Multiplan Pro-
gram in case of accidental erasure.

You can print a diskette’s directory by turning your printer’s POWER switch on. After doing this,
you must open a channel to it by using the OPEN statement. The printer is device number 4 (just as
the disk drive was assigned the number 8). So you type the DOS command

OPEN 14
which allows you to send all print commands to the printer as in
PRINT1, “SEE JANE RUN”

The printer would print SEE JANE RUN and advance one line.
To get a directory listing, you must first load the directory, by typing

LOAD“$”,8

if you have been prompted with “READY.” Remember that every DOS command line must be ended
by pushing the RETURN key. Your directory is now in the computer’s memory. Next you must open
the printer by typing

OPEN 14
CMD 1
LIST

If nothing is printed, your printer is not set up properly for the Commodore 64. Check your Commodore
64 Users Manual, the printer’s manual as well as the interface’s manual for details.

Formatting Diskettes

Formatting is an operation which permits you to prepare blank diskettes so they can be used to save
Multiplan worksheets and other files for repeated use. Formatting diskettes is done using DOS. When
a diskette is formatted, it gets a name and a number. The diskette ID (name and number) is loaded
into the Commodore 64’s memory. Whenever a diskette is accessed (to load files or save them) the
number in memory is matched with the one in the diskette’s directory. Only if the two match will the
operation be carried out. This way the Commodore 64 assures you proper disk management and guards
against mistakes.
You can format a diskette by using the following commands:

OPEN 18,15
PRINT#1“NEW:DISKNAME,ID”
CLOSE1

You cannot format a diskette if it is write-protected. Furthermore, the process of formatting a

diskette will erase any information that was previously recorded on it. The format program takes about
a minute or two to complete. It will prompt you when it finishes.
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Creating a Multiplan Work Disk

The original disk supplied with Multiplan is not intended to be used as the working copy of the Multiplan
program. You will need more space on the diskette than is available on the master copy which came
with the program. In order to match Multiplan to your Commodore 64’s capabilities, you must carefully
follow the instructions provided by the HesWare Company in the Multiplan User’s Guide and Reference
Manual, which is supplied with the program. We shall first explain the steps and then list them here.

The master diskette contains several programs, in addition to the Multiplan programs. The ad-
ditional programs include a copy utility (MP/COPY), two conversion programs (from ASCII to C64
and from C64 to ASCII), as well as a screen color program (MPC). The roles of these will become
apparent as we proceed.

At this point, we will need only the copy utility, which will be used to copy two Multiplan files,
MP.HLP and MP.SYS, to working diskettes. Once this is completed, the master diskette will only be
used to load the Multiplan program to the computer’s memory. After this is done, we can replace the
master diskette with the working diskette, which contains the MP.HLP and MP.SYS files. This will
allow us to store and retrieve files as well as use Multiplan’s on-screen HELP without having to swap
diskettes.

To accomplish all that, we need to go through several steps. First, you should format several dis-
kettes. As we saw earlier this is done by typing the following lines:

OPEN 1,8,15
PRINT#1,“NO:DATADISK,ID” (Follow with RETURN.)
CLOSE1

Second, we must copy the two files called MP.SYS and MP.HLP to your newly formatted work diskette.
You should insert the master diskette (the one containing Multiplan) into the drive, close the door, and

type

LOAD“MP/COPY”8 (Follow with RETURN.)
The next time you see the READY, prompt, type

RUN (Follow with RETURN.)

The program will prompt you for the name of the file you wish to copy. Type

MP.HLP (Follow with RETURN.)
and watch for the message:

INSERT SOURCE DISKETTE. PRESS RETURN

Since the source diskette is already in the drive, pressing RETURN is all that is required. The
copy utility will take over and read the MP.HLP program off the diskette. The Commodore 64 will
display dots on the screen as it reads. Once this is done you will be prompted to remove the source
diskette and insert the destination diskette. This time insert the formatted diskette you just made and
press RETURN. The copy utility will display a message followed by the now familiar dots on the Com-
modore 64’s screen.

Once the writing is done, READY, will be displayed. Repeat the process and copy the MP.SYS
program. After this is done you will have prepared the stage for us to begin using Multiplan. It will be
both pleasant and useful.
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Summary
We have had a brief look at the Commodore 64 system hardware and its disk operating system, DOS.
O Starting the Commodore 64 involves:

1. pushing the POWER switches of the computer, disk drive, and the television or display device to
the ON position.

2. inserting the correct diskette, oval slot first, label side facing up.

3. responding to the Commodore 64’s “READY.” prompt by typing any valid DOS command and
pushing the RETURN key.

O Use of the Commodore 64 revolves around the creation and processing of entities known as
files. We will see how to create, process, and delete them when we begin using Multiplan. When in
the disk operating mode we can find out which files are present on a diskette by typing the DOS
command

LOAD “$”8 (Follow with RETURN.)
This loads the directory to memory. To view it we must type

LIST (Follow with RETURN.)
We can obtain a printout of a diskette’s directory by using the command

OPEN 14
CMD 1

LIST (Follow with RETURN.)
CLOSE1

O An installed work copy of the Multiplan disk should be prepared using the directions in the
Multiplan Users Guide and Reference Manual. This will provide you with a disk that is self-loading.
O New diskettes must be initialized before they can be used to store files. This is done using

the following commands

OPEN 1,8,15

PRINT#1“NO:DATADISK,ID” (Follow with RETURN.)
CLOSE1
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3

Using Multiplan: Some
Preliminaries

IB e fore embarking on solving complete problems using Multiplan, it is better to deal with a few basic
concepts and operations which will be used over and over again. It is better to deal with these sooner
rather than later. Entering Multiplan and keyboard use are among them.

Entering Multiplan

There are two ways to load Multiplan. The first is by loading Multiplan itself (MP), and the second is
by loading an auxiliary program called Multiplan Color (MPC). Both are on your Multiplan master
diskette. The MPC program is useful only if you have a color monitor or television and if you don’t like
the colors shown on your display. (The Commodore 64 uses a cyan border, a blue inner field, and light
blue letters or text.) We found white letters to be better since it was easier to read the text. We will first
explain how to enter Multiplan directly. If you have a color display, you may wish to use MPC. We shall
describe both methods.

The following steps describe the first method: loading Multiplan directly. They are almost the same
ones we used in Chapter 2 to load the directory. The main difference is that we should insert the Mul-
tiplan diskette and this time load Multiplan.

The steps involved in loading Multiplan are as follows:

1. Turn on the power switches for the computer, disk drive, television (monitor), and, if you have a
printer, turn its power on. If the computer was on, turn it off then on again.

2. When you see the “READY.” prompt, type

LOAD*“MP”38
then press RETURN.

3. The Commodore 64 will respond with:
SEARCHING FOR MP
LOADING
READY.

4. At this point you should respond with RUN then press RETURN.
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After a pause, a fresh Multiplan worksheet will be displayed. Now replace the MULTIPLAN
diskette with the WORKING DISKETTE you formatted and onto which you copied MP.HLP and
MP.SYS. See Chapter 2for details.

To use MPC, the steps are similar. Repeat step 1, but in step 2 load MPC rather than MP. This
will allow you to select the colors which will be used on the display screen. Once you have made this
selection, MPC will load Multiplan for you. Specifically, the steps involved in loading Multiplan using
MPC are

1. Turn on the power switches for the computer, disk drive, television (or monitor), and, if you have
a printer, turn its power on. If the computer was on, turn it off then on again.
2. When you see the “READY.” prompt, type

LOAD“MPC”,8

then press RETURN.
3. The Commodore 64 will respond with:

SEARCHING FDR MPC
LOADING
READY.

4. At this point you should iespond with RUN then press RETURN.
5. The screen will be filled with lines reading:

MULTIPLAN FROM: HESWARE

MULTIPLAN FROM: HESWARE
MULTIPLAN FROM: HESWARE

This will fill the screen, go through a color change demonstration and display the next screen:

MULTIPLAN SCREEN COLOR
SELECTION MENU

1 BLACK 9 ORANGE

2 WHITE 10 BROWN

3 RED 11 LIGHT RED

4 CYAN 12 GRAY 1

5 PURPLE 13 GRAY 2

6 GREEN 14 LIGHT GREEN
7 BLUE 15 LIGHT BLUE
8 YELLOW 16 GRAY 3

PRESS SPACE TO CHANGE BACKGROUND COLOR
PRESS RETURN TO LOCK IN YOUR CHOICE

Follow the instructions by going through the different colors, and lock in the one you feel best
suits your monitor or television. (We found either black or blue to be the best with white text,
which is selected in step 6.) Press RETURN after having selected the right color.

6. Now the screen will remain the same, but the last two lines will be replaced by:

PRESS SPACE TO CHANGE BORDER COLOR
PRESS RETURN TO LOCK IN YOUR CHOICE

Using Multiplan: Some Preliminaries 15



This will then change to prompt you about the text color:

ENTER THE NUMBER OF THE COLOR TEXT YOU
WANT AND PRESS RETURN
TEXT COLOR?

The program allows you to change your mind even after you have made a selection. Haying
made a selection and after pressing RETURN you will see the next prompt:

IF YOU WISH TO CHANGE ANY OF THE COLORS
PRESS SPACE
IF YOU ARE SATISFIED WITH YOUR SELECTION PRESS RETURN

Assuming you like your selection, press RETURN. After a pause, a fresh Multiplan worksheet
will be displayed. Now replace the MULTIPLAN diskette with the WORKING DISKETTE you for-
matted and to which you copied MP.HLP and MP.SYS. See Chapter 2for details.

The blank Multiplan worksheet displayed looks like the following:

*1 1 2 3 4
<cell pointer cursor)

1
2
3
4
5
6

19

You will see numbers from 1 to 19 displayed on your screen.Multiplan uses a very large cursor,
the big white rectangle you see in the top left corner (under thecolumn headed 1, in row 1), just after
you load Multiplan. The cell pointer cursor indicates where on the worksheet a number you type will
be placed.

You can move the cell pointer cursor by using the arrow keys which are located on the bottom
row, right-hand side. They are marked CRSR (short for cursor) and each has two arrows. There is a
key which controls horizontal movement, and a key controlling vertical movement. The very last key
lets you move right, or left (with the help of the SHIFT key):

—>Move the cell pointer cursor to the right one column.
Move the cell pointer cursor to the left one column.

The key to the left of the horizontal cursor key allows you to move up (with the SHIFT key) and
down:

| Move the cell pointer cursor up one row.
| Move the cell pointer cursor down one row.

The CLR/HOME key, located next to the INST/DEL key, can move the cell pointer cursor to
position R1C1 (upper left-hand corner) from anywhere in the spreadsheet. The Home key can be thought
of as a cell pointer cursor arrow key. Pushing it moves the cell pointer cursor immediately back to the
top left of the worksheet. With a fresh worksheet this left-hand side cell is at position R1C1.

Multiplan also provides two alternate methods for moving the cell pointer cursor. The first uses
the control key, the second uses the Goto command. The first is done by pressing the control key (the
large key on the left-hand side labeled CTRL, next to the Q key) at the same time as one of four specific
keyboard keys arranged in a diamond shape on the keyboard.
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Control with e or E: Move cell pointer cursor up.

Control with d or D: Move cell pointer cursor to the right.
Control with s or S: Move cell pointer cursor to the left.
Control with x or X: Move cell pointer cursor down.

These cell pointer cursor control keys are sometimes called a “diamond” and can be used to move
the cell pointer cursor. Additionally, many of the better selling word processing programs make use of
a similar diamond to move their cursor, which makes it easier to become comfortable with both Mul-
tiplan and these word processors. Finally, some people are more comfortable with using the alphabetic
keys to move the cell pointer cursor. A little experimentation will allow you to discover which you prefer.
However, for convenience we will refer only to the arrow keys in this book.

If you hold any cursor key down you will keep moving the cell pointer cursor repeatedly. If you
should happen to move the cell pointer cursor right, beyond column 4, you will see the missing part of
the worksheet come into view. As column 5 appears on the right, column 1 will disappear from the left.
You could go as far right as column 63, the last column.

You can return to the original screen appearance by repeated use of the arrow cursor motion
key <— However, you may find it more convenient to use what is known as the Goto command.

The letter G (the first letter of the command “Goto”) is a Multiplan command to be followed by
the coordinates of the worksheet cell on which you wish to place the cell pointer cursor. The coordinates
are specified by designating the row number, immediately followed by the column number. Thus, when
you push “G”, the command lines (the first two lines below the 20th row of the worksheet) change to
show you the subcommands of the Goto command. It now reads:

GOTO: Name Row-col Window

You can also activate this command by moving the command cursor to the Goto command (so
that it is positioned over the command, on the first line) and then pressing RETURN. The same prompt
will appear. Multiplan provides two ways to get the command cursor to the Goto command. You can
press the space bar and watch the command cursor move. You can also use FI, preprogrammed by
Multiplan to move the cursor. Either of the two command cursor moving methods will move it over to
the Goto command and generate the above prompt, as soon as you press RETURN.

Keying in R (the first letter of the subcommand Row-col) or moving the cursor one place to the
right and following with RETURN generates the next prompt, which now displays the options of the
subcommand:

GOTO row: column:
Enter a number

These row and column options (also called option fields in Multiplan) will show the current cell
pointer cursor location following the colon. Keying in a row number, followed by RETURN, indicates
to Multiplan which row you wish to go to. The column address must also be indicated, and to do that
you must tab to the column field.

To do that you must press the FI key which is used by Multiplan as a [TAB] key. The FI key is
located on the extreme top right, just to the right of the standard keyboard. Let’s try that and key in 1
for the column number. Follow that with a press of RETURN and watch how the cell pointer cursor
immediately returns to the top left corner of the worksheet (also called window) and causes the top-left
part of the worksheet to be displayed. If you were near the bottom row (say 250), you could press either
of two other function keys, also located to the right of the keyboard. Specifically, you could use F5 (page
up) or F7 (page left) to return to R1C1.

In this case, you could have used the Home key instead. Home always returns the cell pointer
cursor to the top, left-most corner of the screen. Since this is the first screen, also called page, R1C1 is
its top left cell. The Goto command lets you specify where you want to place the cell pointer cursor.
Your screen’s view of the worksheet will be adjusted so the cell pointer cursor always remains visible.

Using Multiplan: Some Preliminaries 17



If you look down the worksheet, by pushing the cursor-down arrow key j often enough, you will
get to see the bottom row, which is row 255. You could also get there directly by typing

G (Starts GOTO command.)
R (Selects the row subcommand.)
255 (Indicates row to jump to, given current column.)

RETURN (Uses current column address, activates command.)

Have we skipped the column designation? Yes, indeed. Multiplan is trying to anticipate your needs
and provide default answers for the various options. Whenever we like the options presented by Mul-
tiplan, all we need to do is respond with RETURN, as if we keyed in the default option. As we go along,
many such occasions will arise.

Moving the cell pointer cursor so that some information disappears from view as other information
comes into view is called scrolling. Moving the cell pointer cursor down far enough causes a vertical
scroll, with the screen acting as a window into the 255-row by 63-column worksheet. You can scroll
up or down, left or right, as desired, using the cursor arrow keys. Scrolling does not ever cause you to
lose any information. Information may disappear from view, but it will be recalled if you scroll back to
it. You can return to R1C1 by using either the Goto command, repeated presses of cursor arrow keys,
one press of the CLR/HOME key, or the combination CTRL and S keys.

Keyboard Use

Many keys take on a special meaning in Multiplan, as you probably noted above. It is a good idea to
familiarize yourself with the Commodore 64 keyboard. You may avoid problems in the future by spend-
ing a few minutes to learn which keys, or key combinations, have a special use in Multiplan.

The “> ” key should be clearly distinguished from the cursor arrow key — Since the “> ” shares
the keycap with the period you must also push the SHIFT key to evoke the “> ” . Many keys have
arrows of one kind or another etched on them. The CRSR keys, the keys to the right of the right-hand
side SHIFT key, have two arrows each on them. As noted earlier, we use the SHIFT key to activate
the top arrow direction. There are two big SHIFT keys, one on each side of the board. We need these
to get at symbols for typing “(” or “)”, when we start using arithmetic expressions. We will frequently
use the INST/DEL key, which we met earlier in this chapter (at times referred to as Backspace) and,
of course, the large key on the right-hand side of the second row is our frequently used RETURN key.

The function keys (FI through F8) on the right side of the keyboard allow you to move quickly
(and in that capacity they are called action keys). Some function keys allow you to perform quick editing
operations (and are called edit keys). To avoid confusion, we will list the meanings of the action keys
here and postpone explanation of several edit keys until Chapter 5. Don’t worry, we will use and mention
all the keys so that you will become comfortable with using them.

The function key FI lets you tab to the next command, subcommand, subcommand’s field, etc.
{Relax, we will be explaining each of these terms later in this chapter.) You can use the CTRL and I,
or CTRL and A key combinations to do the same thing. That means that you have a choice of three
key presses to tab to where you want to be. Throughout this book we shall use the [TAB] designation
to indicate a tab operation.

F2 is an editing key. To use F2, which shares the FI key, you must press the combination SHIFT
and FI. This lets you move to the word on the left, when in edit mode. (We will see what that means
later.) F8 (which also requires SHIFT, and shares the F7 key) has the opposite editing function: word
to the right.

F3 is the Multiplan “delete” key. It lets you delete whatever is covered by the command or edit
cursor at the moment. You should use it with care, if you wish to avoid excessive retyping.

F4 is similar to F2, in that it is an editing key, as well as one requiring a key pressing combination
(with SHIFT). When SHIFT and F3 (with which F4 shares a key) are pressed, F4 is activated, moving
the edit cursor one character to the left. F6 (which also requires SHIFT, and shares the F5 key) has
the opposite editing function: character to the right.
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Figure 3.1 Commodore 64 Keyboard (Courtesy Commodore Electronics Limited)

Function keys F5 and F7 allow you to move faster. F5 moves one page up, whereas F7 moves you
one page left. F5 shares the key with F6 while F7 shares its key with F8. Both functions, (i.e., page up
and page left) can be performed by alternate key combinations. To move up one page, press the com-
bination CTRL and R, release them, then follow with a press of the up arrow key. To move one page
to the left (for which F7 is one alternative) you press the CTRL and R combination, release them and
follow with the left arrow key press.

That may sound confusing at first, but it will prove rather useful; there are no function keys to
move you to the page down or to the page right positions. This is where the CTRL-R combination with
the appropriate arrow key comes in handy. Page right with CTRL-R followed by the right arrow, and
page left with CTRL-R followed by the left arrow.

There are several more key combinations worth noting. CTRL and F lets you move to the next
unlocked cell (we will see what that means later). This can be also accomplished by pressing the SHIFT
and INST/DEL key. This was referred to earlier as the backspace key. The exclamation mark (!) forces
Multiplan to recalculate values, which will be extremely valuable with complicated worksheets. This
key is accessed with SHIFT and the ! (which shares the number 1 key) combination.

The CTRL and C combination serves as an “escape” key, and will frequently get you out of trou-
ble. The key on the left of the third row, marked RUN STOP serves the same purpose. This is the key
to push whenever in trouble: it stops every Multiplan command and cancels it. Both alternatives for
cancelling commands are identical, and we shall refer to them as Cancel in this book.

The last key which you will, no doubt, find most helpful is the question mark (?). Pressing this
after any command generates a command SPECIFIC HELP SCREEN. Depending on the command
highlighted on the screen just before you ask for help, the help screen can be used to assist and explain
everything on the screen at the moment-Note that there isalso a GENERAL HELP SCREEN, which
can be accessed by using the HELP command. This too will be addressed later.

Figure 3.1 identifies the keys we have been discussing. Notice the diamond arrangement of the
keys E,S,D, and X. To recap, four function groups can be performed.
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1. Action: Up, Down, Left and Right (arrow keys); Next window (CTRL-W); Next unlocked
cell (CTRL-F or INST)

2. Edit: Delete (F3 or CTRL-Y); Character left and right (F4 and F6, respectively); Word left
and right, (F2 and F8); Backspace (DEL)

3. Execute: Do command (RETURN); Next command (Space bar or Fl); Tab to next field (FI or
CTRL-A or CTRL-I) Help (?); Recalculate (!); Cancel/Escape (CTRL-C or RUN
STOP); Previous command (DEL)

4. Window: Up, Down, Left and Right (CTRL-R, release and follow with appropriate arrow key);
Home (HOME)

The Command Lines
Examine the following screen display, which should look similar to yours:

# 1 1 2 3 4

18
19
COMMAND: AlphaBlank CopyDel Edit Form
Go Help Ins Lock Move Name Opt Print
Quit Sort Transfer Value Window Xtern
Select option or type command letter
R1C1 100X TEMP

The first three lines, immediately following the worksheet itself, are the command lines. The three
lines are preceded by the word COMMAND and a total of 20 commands. You can type the first letter
of the desired command to access that command. An alternative method is to move the command cursor
over the command and, once it is there, follow with RETURN. The command cursor can be moved by
either the space bar or the FI function key. These move the command cursor to the command on the
right, across the first line, and then across the second line. The DEL key moves the command cursor to
the left. The alternate methods of moving the cursor are identical in their result so you can choose
whichever one you prefer.

Once the RETURN key has been pushed, or the first letter of the command’s name pressed, the
command line changes and displays the command you requested and the subcommand alternatives. For
example, try to enter the Delete command; you may use the FI key, or the space bar followed by RE-
TURN, or simply push the letter D. Now watch the command line. It changed to:

DELETE: Row Column

As you might suspect by now, Multiplan always positions the cursor over the first option, in fact,
if row deletion was what you needed, go ahead and press RETURN, or “R”. You are next prompted
by Multiplan to select from a set of options. If you selected Row, followed by RETURN, the command
line now changes to the next prompt, which displays the following options:

DELETE ROW * of rows: 1
starting at: 1
between columns: 1 and: 63

Again, you should select the relevant row numbers and follow with RETURN. Note again that
the cursor is over the number 1 in the first field. To use this default, if you like the rest of the options,
press RETURN and the command will be executed. If, however, you want to delete a single row, be-
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ginning at row 9, you would have to use a [TAB] key (press either FI or CTRL-1 combination or
CTRL-A combination). Pressing [TAB] will move you to the next field, e.g., from “# of rows:” to
“starting at:” . Now you could enter the number 9 and follow with RETURN if you like the rest of the
options on the next two fields.

If you want to delete only a section of a row, you would have to enter [TAB] to get to the next
field (“between columns:”) and follow with the column range you want to delete. The same rationale
applies to all commands. Each can be activated by pressing the first letter. Each has several options
displayed in fields. To get from one field to the next you need a [TAB] key. Some of the commands have
subcommands activated like the original commands (e.g., by keying in the first letter or moving the
cursor over the subcommand and pressing RETURN). Don’t be overwhelmed, we shall continue and
explain each step as we come to it.

Let us go back to the DELETE command for a moment. W hat if you wanted to delete a column?
Let’s try again. First press one Cancel key. (Remember, that means either a CTRL-C combination or
a press of the RUN STOP key.) Watch how the command line reverts to its original position, displaying
the 20 commands. Now move the cursor to the right using the FI key. Watch the cursor land over the
Delete command and press RETURN. You now see the next prompt asking whether you wish to delete
a row or a column. Next use FI to move the cursor one place to the right from Row to Column. Follow
with RETURN. The prompt now reads:

DELETE COLUMN # of columns: 1
starting at: 1
Between rows: 1 and: 255

Enter a few numbers to delete one or more columns or press Cancel to revert to the original menu.
The same procedure applies to all the commands entered on the command line.

The Message Line
The next line just below the command lines is the message line. When no commands are used it displays:
Select option or type command letter

As soon as a command letter is pressed, it changes to guide you further. For example, after exe-
cuting the Delete command, the command line reverts to displaying the subcommands while the message
line retains the same message (e.g., select option or type letter). After you select row or column deletion,
it follows with:

Enter a number

Additional information is displayed at other times.

The Status Line

Look at the bottom line of the worksheet. This is the status line. The status line, the last row, shows the
location of the current active cell (the one highlighted by the cell pointer cursor). Now press the 1 arrow
and follow with several additional presses. With each push, the cell pointing cursor moves down one
row. If you wish to move in another direction simply press the appropriate arrow key. You can find your
location directly from the status line rather than trying to estimate it from the worksheet. Try pushing
arrow keys and watch the current active cell change as the cell pointer cursor moves. Now change
direction and move the cell pointer cursor again. Watch the new address of the cell pointer cursor being
displayed on the status line. Multiplan calls this address “reference.”

If the current active cell is empty, nothing else is displayed. If the cell is not empty, the status line
will display its current contents, e.g., whatever was keyed in at an earlier time, either values, formulas,
or labels (Alpha).
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Values or formulas
Labels (Alpha)

(Contents of current active cell for values and formulas.)
(Contents of current active cell for labels.)

If you have any text or labels material in the cell, it will be displayed between quotation marks.
If you have numbers they will be displayed as they appear in the cell. As with the cell’s address, when
you move to a different cell, the cell contents area will change to reflect the new contents.

If you have an empty worksheet, the contents area is blank and the next piece of information
indicates the amount of memory (in percentages) still available for your worksheet. A new worksheet
usually shows “100% Free”, which is the space available to Multiplan when you start with a fresh work-
sheet.

This percentage does not tell you how much space you have remaining in absolute terms. Mul-
tiplan, however, has provided you with an easy way to find that out as well. Select the Options command
(type O, or use FI to tab to Options) and follow with RETURN. The amount of memory available will
be displayed on the message line, as soon as you press the RETURN key once more. The amount of
workspace available to you will be about 21KB. In addition to the amount of memory, Multiplan also
displays its version number:

Multiplan Ver 1.06 Bytes: 21044

Important From now on, we will usually display only the top nine rows of a worksheet, since most
ofour examples willfit in that sized worksheet. We will learn how to handle very large worksheets
later. On the other hand, we will display eight columns ofinformation, per spreadsheet, so that you
can better understand the more complex relationships. Since your screen only displaysfour columns,
you will have to press CTRL-R, release it, then press the right arrow to see the four columns on the
right (5 through 8).

Getting Help on Line

As you may have noticed, and as we mentioned earlier, Multiplan has a Help command on the command
line. Try using it. There are two ways to access Multiplan’s on-line Help facility:

1. For information on a specific command on the on-line Help text, move to the command menu
(press Cancel), then move to the desired command (with keys FI and DEL or the space bar) and
press the question mark. You may press the question mark (SHIFT and ?) key at any time. The
Help text that appears applies to the command active at the time you asked for help. When you
resume your work (by pressing “R” for RESUME), it will be exactly as you left it.

2. To access all the Help information from the command menu, press the “H”, for Help, or position
the command cursor over the Help command from the command menu. The entire on-line Help
facility is now available, and you can read it page by page. Press N for “Next” or P for
“Previous” to move through the Help screens.

Multiplan’s Help addresses several areas: Applications, Commands, Editing, Formulas, and Key-
board. If you asked for the Applications Help, your screen will show:

Applications

The fol lowing table provides
an index to the commands and help
topics applying to common questions.

Ifyouneedto: You should consult:
Enter data: Value, Lock, Help Keyboard
Enter text: Alpha
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These are just the top few lines. Try to access Help and familiarize yourself with it. It will be
handy at times, especially when you cannot recall an operation, option, or command.

Writing on the Worksheet

With the cell pointer cursor situated at position R1C1, try typing in a number such as 345 or —765.
While you are typing it, no change takes place in cell R1C1, but you see what you are typing displayed
below the worksheet, near the bottom right of the screen. This is on the entry line.

If you made an error in typing, and notice it right away, you can correct it by erasing characters.
Use the Backspace key (the one labeled INST/DEL) to erase characters that have just been typed. Do
not try to erase characters by using the cursor arrows: this will simply move you to other cells!

The information displayed on the entry line will be copied into the location the cell pointer cursor
is sitting on when you push the RETURN key. To move the cell pointer cursor one cell in the direction
of your choice, you must instruct the computer to do so by pushing the cursor arrow of the direction of
your choice— either down the column or to the right. You can achieve the same effect and save yourself
a keystroke by pressing the cursor arrow key directly. This will both put your entry into the desired cell,
as well as move the cell pointer cursor to the next cell location.

Once a workspace entry has been set, you can change it in two ways. For the time being, you can
do it by typing a new value and pushing RETURN, provided the cell pointer cursor was positioned at
the desired entry. The edit command, which we will see in Chapter 5, provides a nicer way to correct
errors or make changes.

Try typing some numbers into location R1C1.

1. Be sure the cell pointer cursor is in position R1C1 either by pushing the cursor arrow keys, or by
typing

G R 1 [TAB] 1 RETURN

2. Type the desired value (perhaps correcting with the Backspace key while typing).

Push RETURN and see the new value at position R1C1.

4. Watch the cell pointer cursor move to a new location after you push the correct cursor arrow key
and observe the change on your status line. Note that Multiplan will not let you scroll “off” the
screen (up or left) when in cell R1C1.

w

Leaving Multiplan
If you want to stop using Multiplan, you can just turn the computer off. If you had anything of value
on the screen, you could print it by using the Print command. (More on the Print command in Chapter

4.) If you want to save what is on the screen for later use, then keep reading until we discuss saving
worksheets.

Returning to the Commodore 64’s DOS
You can leave Multiplan and return to Commodore 64’s DOS by using the Quit command. As you
probably recall by now, you can get there by pressing the space bar or FI or by typing Q (for Quit).
Whenever you are using Multiplan, the current status of your dialogue is reflected in the command line.
It will now read:

QUIT:
and the message line would read:

Enter Yto confirm
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If you type Y (for Yes), you will see your worksheet disappear, and in a second or two, you will
see the DOS prompt line:

****  COMMODORE 64 BASIC V2 ****
64K RAM  SYSTEM 38911 BASIC BYTES FREE
READY.

Going from Commodore 64’s DOS to Multiplan
If you are using DOS and you decide to switch to Multiplan, it is not necessary to turn the computer
off. Respond to a “READY.” DOS prompt by inserting the Multiplan diskette into drive 8, and typing
the load command

LOAD“MP”8 (Follow with RETURN.)
or

LOAD“MPC”8 (Follow with RETURN.)

After a few seconds, you can type in RUN, and follow the procedure described at the beginning
of this chapter. In a few additional seconds you will see a fresh Multiplan worksheet on your screen.
Other Commands

The meanings of all of the letters and symbols displayed on your command lines are shown below. Each
one of these commands will be discussed one at a time as we proceed.

A Alpha Used to enter text or labels.

B Blank Erase value/label.

C Copy Copy one or more cells to another location.

D Delete Delete a partial row or column.

E Edit Modify an entry without retyping it.

F Format Formats an entry.

G Goto Allows jumping to any cell on the worksheet.

H Help Provides on-screen help to the user.

t Insert Inserts a row or column.

L Lock Protects cells from unintentional change.

M Move Moves one or more rows or columns.

N Name Allows naming a cell or a group of cells.

o} Options Turns certain Multiplan features on or off.

P Print Prints all (or segment) of worksheet.

Q Quit Exits Multiplan, discards all data not saved.

S Sort Sorts worksheet rows in desired sequence.

T Transfer Moves files from disk to memory and vice versa, as well as renaming
and deleting files.

\ Value Used to enter a number or a formula.

W  Window Splits screen operations, displays several
worksheets.

X Xternal Defines relationships between current worksheet and other worksheet
files.
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Saving a Worksheet

Suppose we have just returned to DOS and we immediately reload Multiplan. When the worksheet is
displayed, our numbers have disappeared. That was why we were asked earlier to confirm if we wanted
to leave Multiplan. Leaving Multiplan means losing what we have typed onto the worksheet, unless we
take care to save a copy. You can save a copy of a worksheet on your Multiplan disk by leaving it in
drive 8, WHICH WE DO NOT RECOMMEND, or, if you wish to save it on some other diskette, by
placing a formatted diskette with the MP.HLP and MP.SYS files on it into drive 8 or 9 and issuing the
Transfer command we just saw. When it gives you the subcommands’ menu:

TRANSFER Load Save Clear Delete Options Rename

you can ask to save a copy of your worksheet on the diskette by keying in the letter s or S. You can
move the cursor to the right one space (it is over the first option, Load, when this prompt appears),
using either the cursor arrow or Fl key. The next prompt will display:

TRANSFER SAVE filename: TEMP

Multiplan will display the current worksheet’s name, and await your response. If you wish to retain
the name displayed, simply press RETURN. If you wish to rename the file, respond by typing the file
name with up to eight characters (Multiplan will accept file names in either capital or lowercase letters).
This will direct the file to disk drive 8.

If you inadvertently provide a name already in use when attempting to save a worksheet you will
see the prompt:

Overwrite existing file?

If you respond with Y ory, the old file will be replaced by your worksheet. If you enter N or n,
you will be allowed to change your file name to something new.
Retrieving a Worksheet

Suppose we have just loaded Multiplan. Once again we get a blank worksheet. We can retrieve the
worksheet we called TEMP by issuing the Transfer command we just saw. When it gives you the prompt:

TRANSFER Load Save Clear Delete Options Rename
the cursor will cover the first option, Load. Press RETURN; the next prompt will display:
TRANSFER LOAD filename:

If you respond with the name of your file TEMP, you will see the worksheet appear before you
in an instant. If you forgot your file name, press the right arrow key to view the directory of files on
your logged drive (normally 8).

Once the directory is displayed, you can use the cursor arrow keys to move the cursor covering
the top left-hand side file name. The cursor will move from one file name to another in the direction of
the cursor arrow key. When the cursor covers the desired file name, press RETURN, and it will be
loaded onto the worksheet.

If you misspelled TEMP, say as TAMP, Multiplan will be unable to load it and you will see the
following:

Enter Yto retry access to filename
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If you press y before correcting the misspelled name, you will see the same message again. You
may prefer to view the directory to avoid misspellings. You may respond to the above prompt by pressing
either the left or right arrow. This will result in the diskette’s directory on the display. You will return
to Multiplan by pressing any key.

Panic Button

W hat if we typed a command and did not get the prompt we expected? You can use one of two “Esc”
keys which will stop whatever operation was in progress and provide you with a blank prompt line so
you can type in a fresh command or a new entry value. Either the RUN STOP or the combination
CTRL-C will serve this purpose.

Using the RETURN Key

Is there any rhyme or reason with regard to using the RETURN key? Fortunately there are some simple
rules that will help reduce any confusion. Whenever Multiplan can reasonably anticipate that your entry
or response is complete, you do not push the RETURN key. For instance, if you are trying to use a
command, you can do so by typing a single character “A” whenever the command line is ready. Without
pushing the RETURN key, you immediately see the prompt line:

Alpha:

If you had typed “AONE” without spacing between the “A” and the “ONE,” the preceding prompt
would be immediately overwritten by the following:

Alpha: ONE

This might happen so rapidly that you might not even have noticed the earlier prompt. If you
typed “Q” you would see the prompt

Quit:

Responding with the letter Y (or y) will return you to DOS. You could have typed “QY” all at
once and gotten the same effect. You may wish to do it in two stages; “Q?” first, then “Y” next, so that
you have a final chance to reconsider. Should you change your mind and wish to cancel the Quit, you
can do so by pushing a Cancel key, instead of Y.

In all of the above situations, we did not use the RETURN key even once. The specific situations
we were in made it possible for Multiplan to correctly anticipate what we were up to. That is not the
case in the following situations. When we type

GR1

Multiplan does not know whether we intend a “Goto Row 1” or whether we are simply pausing before
finishing the entry, say as in

GR 11

Even then, Multiplan does not know whether we intend a “Goto R 11” or whether we will continue
with

G R 111
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At this point, Multiplan should know that we cannot go any further (there are only 255 possible
row numbers). However, to be consistent, each use of the “Goto” requires that you push RETURN or
some other special key.

The rule can be made even more widely applicable: Whenever you are providing a coordinate by
typing in the column and row coordinates, you must signal that it is complete by using some special
key. So far we have been using RETURN for this purpose. Later we will see what other special keys
could be used to our advantage.

In the following chapters we will be typing information that varies in length. These items may be
numbers, such as 12345, or names or labels such as September or Date. It follows that since Multiplan
can’t reasonably be expected to know what we have in mind, the completion of each entry of a variable-
length item requires a signal from us. That signal will often be provided by using the RETURN key,
as we saw in the Goto situation.

Summary

O Enter Multiplan by turning the system on, and inserting the Multiplan diskette into the
drive. Type LOAD“MP”,8 and follow with RETURN. When the computer has loaded the program,
type RUN and press RETURN.

O Initiate a command by using the FI and DEL keys followed by RETURN, or by pressing
the key for the first letter of the command.

O Leave Multiplan by typing Q Y.

0O Save a worksheet (before leaving Multiplan) by inserting a formatted working diskette (see
Chapter 2for instructions) in the drive. Then type T S and provide a new file name directed to
either drive ,8 (,8:filename) or to drive ,9 (,9:filename).

O Retrieve a saved worksheet by typing T L and providing an existing file name, or viewing
the directory on either drive.

O Position the cell pointer cursor, either by using the cursor arrow keys, the keyboard
“diamond” (control e,s,d,x), or by typing the G for “Goto” followed by the row and column
coordinates of the desired entry.

O Correct an entry using the Backspace key, provided the entry is still on the entry line.

O Correct a worksheet entry by positioning the cell pointer cursor over it and retyping the
entire correct entry, followed by RETURN.

O Use the RUN STOP or CTRL-C combination as a Cancel key if you change your mind
and wish to discontinue a particular operation.
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4

Solving a Simple
Problem

In this chapter we will begin working with labels, simple formulas, printing, erasing (clearing) the
screen, and a very powerful technique called Copy. To make things easier for us, we will reexamine a
familiar problem, the author-income problem from Chapter 1. Then, just to be certain that these new
ideas are well understood, we will apply them to estimating an IRA’s value.

Text and Numbers

As you begin typing an entry, Multiplan attempts to classify the entry into one of three categories:

1. A number or formula.
2. A command (begins with A,B, . . . W,X, on the command line)
3. A label or text (must begin with the Alpha command).

A value is a number or an arithmetic expression. It begins with a numeric digit or any one of the
following characters: + , = , —, (, or a period. A label or text, also called a title, must begin with the

Alpha command. Multiplan will record the text the way you type it. Some typical labels as you would
enter them are Rate, Total, Cost.

Using the Cursor Arrow Keys

We will continue to use the following symbols to represent the cursor arrow keys:

—» Move right.
<~ Move left.
} Move up.
| Move down.

Try typing the labels RATE, COPIES, and INCOME (you may use either capital or lowercase
letters) at positions R1C1, R1C2, and R1C3. Using the technique we saw in Chapter 3, you would type

G (Starts the Goto command.)
R (Selects the row subcommand.)
1 [TAB] (Omit 1if the cursor was already at R1C1.)

1RETURN (Omit 1if the cursor was already at R1C|, or if you use the arrow keys.)



RETURN (Signals to Multiplan that you are beginning to enter labels. You could have
pressed A to get the same result.)

RATE RETURN
— (Moves cursor to R1C2.)
COPIES RETURN

INCOME RETURN

Notice how the cursor jumps to the next cell in the direction of the cursor arrow after you press
the cursor arrow. If you forget the Alpha command before labels, you will get an error message on the
lower left-hand side of the screen. Reenter the label following a RETURN, for Alpha first, or you will
end up in a command you do not want. Let’s clear the screen for the next examples.

We know that returning to DOS and reentering Multiplan will clear our screen. There is a much
faster way; type

T (For Transfer.)
and see the command line change to display six subcommands:

TRANSFER: Load Save
Clear Delete Options Rename

Move the cursor two spaces to the right, so it covers the Clear option, then press RETURN. See
the new prompt:

TRANSFER CLEAR:
Enter Yto confirm

If you type Y, the screen will be blanked out or cleared and a fresh worksheet will be displayed.
All the previous information you had keyed in will be lost. Clearing the screen has no effect on work-
sheets that have been saved on diskettes. If you change your mind before typing the Y, you can get back
to the worksheet by typing N (or n) or pressing any key excepty or Y.

We had the following on the screen:

#1 1 2 3 4 5 6 7
1 RATE COPIES INCOME
2
3
4
5
6
7
8
9

Pressing T C Y clears the whole worksheet; in particular, it leaves us with the labels of row 1
erased. The cursor will always be left in position R1C1 after you clear the screen with the TCY com-
mand. Now we can retype our labels a little faster by using the cursor arrow keys, omitting the RE-
TURN, so that the cursor will jump in this direction following entry of the labels:

RETURN (Cursor was over Alpha, starts text.)

RATE — (Enters RATE into R1C1, moves cursor to R1C2.)
COPIES —* (Enters COPIES to R1C2, moves cursor.)
INCOME —* (Enters INCOME to R1C3, moves cursor.)
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This leaves the cursor at R1C4, since RATE went into R1C1, COPIES went into R1C2, and
INCOME went into R1C3. You don’t have to go from left to right; the following would work just as
well, but the cursor must be directed toward the left.

= 0O

[TAB]

3

RETURN
RETURN
INCOME <
COPIES

RATE
RETURN

(Starts Goto command.)

(Selects row subcommand.)

(Enters row 1 as target.)

(Moves to next field, column option.)
(Selects column 3.)

(Activates command.)

(Starts Alpha.)

(Enters INCOME, moves cursor to R1C2.)

This places INCOME in R1C3, COPIES in R1C2, and RATE in R1C1, as desired. Notice that
when RATE is copied into position R1C1, and you are trying to force the cursor left of R1CI, by using
the <— key, nothing bad happens. Position R1C1 is filled in with the label RATE, and the cursor stays
at position R1C1. You will find that Multiplan is very forgiving in those situations. Moreover, to alert
you, an audible ring will sound. This audible ring will sound whenever you try to force Multiplan to do
something it cannot do. Don’t be intimidated; there is a way to turn this alarm off. More on that in later

chapters.

Let us now proceed to type in the data from Table 1.1. We want the rates 5, 7, 8, and 10 in column
1. Position the cursor at R2C1, either by using the G command or by pushing the cursor arrow keys.

Once there, type

\%
51
71

81
10 RETURN

(Starts the Value command.)
(Enters number, moves cell.)

That takes care of column 1. You are now at location R6C1. To get to location R2C2, key in (we’ll

skip the explanation here)

G
R

2
[TAB]

2
RETURN

Then type

\Y

3,000 RETURN

(If you made a mistake entering the row number, tab again to
return to the row field.)

(Start values.)

The prompt and message line will show you that such a number is unacceptable by displaying
“Error in formula” on the lower left-hand side of the screen. You have to leave the comma out. So type

3000 1
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You are ready to type the 4000 in row 3. Row 4 can have 5000 keyed in. Similarly, you can type
38000 in row 5. Follow the 38000 with a RETURN to return to the command line. Our table now looks
like:

#1 1 2 3 4 5 6

1 DATE COPIES INCOME

2 5 3000

3 7 4000

4 8 5000

5 10 38000

6

7

8

9

Note Whenever you see a notation like <C4A> at the bottom right of a worksheet, it identifies the
worksheet as one which is available on the optional diskette. This particular worksheet has the name
<C4A>, as shown within the <. . .> braces. So by typing T, L, C4A RETURN, you could load
this worksheetfrom the optional diskette ifyou prefer not to construct itfollowing the detailed steps
we have just been through, or ifyou want to examine the contents o fany other worksheet in the book.

We have our titles in place and the raw data has been entered. Now we want the computer to do
some work for us.

Having Multiplan Compute

We would like to get the rate at R2C1 multiplied by the number of copies at R2C2, and have the result
stored at R2C3. We can do this by first placing the cursor where we want the result to be placed; here
we can type

G R 2 [TAB] 3 RETURN

or use the cursor arrow to move the cursor to R2C3. Then we type in an arithmetic expression depicting
the formula we just described. The rate at R2C1 is represented by the coordinates R2C1. You use an
asterisk * to indicate multiplication. So we can type

\%
R2C1*R2C2 RETURN

As soon as we do that, the blank entry at R2C3 is filled in with the number 15000, which is the product
of 5 (from R2C1) multiplied by 3000 (from R2C2). This is not quite what we wanted. You can’t expect
Multiplan to read your mind; it does not know that you are using percentages for your rates. So we
should revise our formula slightly. Using parentheses to group parts of the formula, we can type

\%
(R2C1*R2C2) .01 RETURN

and you will be surprised to see that it is rejected. All multiplications have to be spelled out using an
*. S0 we try again, typing

(R2C1*R2C2)*.01 RETURN
and we immediately see the result at R2C3: 150. We could have typed (R2C1*R2C2)/100 (the / means

division). You can also use + and — for addition and subtraction. The symbol A is used for exponen-
tiation, as in 2A 3, for 2 raised to the power 3.
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Our table now shows:

# 1 1 1 2 3
1 RATE COPIES INCOME
2 5 3000 150
3 7 4000
4 8 5000
5 10 38000
6
7
8

We can now finish specifying the relationships for the items of row 3. If your cursor is not already
at R3C3, send it there by typing

G R 3 [TAB] 3 RETURN V
(R3C1 *R3C2)*.01 RETURN

Similarly, we can specify the formula for R4C3

G R 4 [TAB] 3 RETURN V
(R4C1 *R4C2)*.01 RETURN

and R5C3 is computed using (R5C1*R5C2)*.01. Our table now looks like:

#1 1 2 3
1 RATE COPIES INCOME
2 5 3000 150
3 7 4000 280
4 8 5000 400
5 10 38000 3800
€
7
8
9 <C4B>

This is such an achievement that we want to record it for posterity. How do we print this table?

Printing Worksheets

The Print command is used to print worksheets. Before you type it though, verify that your printer is
on, and, if it has an on-line/off-line switch, that it is in the on-line position. Type

P (Initiate Print.)
See the command line change to display the subcommands:

PRINT Printer File Margins Options
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Select Printer by pressing RETURN. The use of the other subcommands and options will be discussed
later. If nothing is printed, the printer is not set up correctly. If the printer is not available, is not set
up properly, or is turned off, you will see a message:

Printer error
If we typed Margins in response to Print, rather than Printer, we would see the following:

PRINT MARGINS: left 5 top: 6
print width: 70 print length: 54
page length: 66

These are the default settings. Unless you change them, the output will be printed on the paper according
to the above specifications, which assume 8.5- by 11-inch paper.

Suppose you wish to print only a portion of the worksheet. In this case you would select the Options
subcommand, following the Print command. You will see the prompt:

PRINT OPTIONS: area:

setup:

formulas: Yes (No) row-col: Yes (No)
Enter reference to cell(s)

Let us choose a group of cells, say

R1C1:R7C5 (R1C1 defines the top-left corner and R7C5 defines the bottom-
right corner.)

This gets typed immediately following the “area:” option. Leaving the other options for later discussion,
we should get a printout like this:

RATE COPIES INCOME
5 3000 150
7 4000 280
8 5000 400
10 38000 3800

We can now reap the fruit of our efforts by seeing new results computed immediately, merely by
typing in either a new rate value, or a new copies value, or both. Since we are also interested in the total
income, we should add a new column entitled TOTAL. Type

G

R

1 [TAB]

4 RETURN

RETURN (Start Alpha.)
TOTAL

Your cursor should be at location R2C4, move it there. We want location R2C4 to be computed
using the total income to date; this is simply the income figure found at location R2C3. So try typing

\Y
R2C3 RETURN
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Our worksheet now has the following appearance:

#1 1 2 3 4
1 RATE COPIES INCOME TOTAL
2 5 3000 150 150
3 7 4000 280
4 8 5000 400
5 10 38000 3800
6
7
8
9

The formula for the next entry in the TOTAL’Scolumn, R3C4, is the sum of the current income
R3C3, plus the previous total R2C4. So we can type

GR3

[TAB] 4

RETURN (To place the cursor at R3C4.)

\ (To start the Value command.)
R3C3+ R2C4 ] (Formula for R3C4, move cursor.)

As we are typing each formula, we see its result as soon as we push the RETURN key (or cursor
arrow key) which causes the formula to be both recorded and evaluated. You can examine a previous
formula by moving the cursor to its location. The formula will be displayed on the status line of the
worksheet, below the command and message lines.

Proceeding in this fashion our table looks as follows:

# 1 1 2 3 4 5 6
RATE COPIES INCOME TOTAL
5 3000 150 150
7 4000 280 430
8 5000 400 830
10 38000 3800 4630

©CO~NOU AWN R

<C4cC>

We can now proceed to change any of the rate or copies entries, and the consequences will be
immediately computed and displayed. You should not, of course, try to change the entries in the income
or totals columns, unless you want to change the formulas.

There Must Be a Better Way: The Copy Command

You don’t mind typing in some formulas, if there are only a few involved. But even then it’s very easy
to make a mistake which you might not notice until it is too late. Some mistakes will be detected by
Multiplan. Others will not. If we had typed in the formula R3C3 + R2C4 for location R4C4, instead
of R4C3 + R3C4, Multiplan would have no way of knowing that we had made a mistake.

So we have two needs: reducing unnecessary typing, and reducing the chance of errors. The Copy
command addresses itself to both of these needs.
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When we were defining the INCOME formulas, we had in mind:

Put (R2C1*R2C2)*.01 in R2C3.
Put (R3C1*R3C2)*.01 in R3C3.
Put (R4C1 *R4C2)*.01 in R4C3.
Put (R5C1 *R5C2)*.01 in R5C3.

You would imagine there must be some way of saying: “My formula is (Xm*Yn)*.01, and | want it
copied into locations R2C3 through R5C3, replacing the “Y” and “X” each time with the corresponding
row and column numbers.” This is almost, but not quite, how it is done in Multiplan.

Multiplan addresses cells in one of three ways. We have seen the first one, known as absolute
reference, just a paragraph ago. However, when the need to copy arises, we need a more general ref-
erence, called relative reference. A relative reference describes cell locations (addresses) in terms of
their relationship to the active cell. This relationship is defined by the arithmetic operators “+ ” and
“—” A + means right or down. A — means left or up. Let us give an example to clarify what we
mean.

In our income example we needed to put (R2C1*R2C2)*.01 into cell R2C3. Using the receiving
cell as the anchor (the current active cell), Multiplan has to move two columns to the left (to R2C1),
take the value of that cell, and hold it for a moment. Next Multiplan needs to move one column to the
left (of the active cell) and multiply that value (from R2C2) times the value it took earlier from cell
R2C1. The product still has to be multiplied by .01 and the result recorded in the active cell (the one
into which the formula is inserted).

Let us see how Multiplan records these relative references. Although it seems very complicated,
relax. Multiplan does most of the work. All you have to do is just point to the right cell. Let us do it
step by step. First you move into the active cell. You can either use arrow keys or type

G R 2 [TAB] 3

RETURN (Goto the active cell.)

\Y (Activate Value.)
(Move cell pointer one cell to the left. WATCH the relative cell
reference change to RC[—1].)
(You arrived at your destination. NOTICE relative reference
RC[—2])
(Asterisk, for multiplication. WATCH the cursor move back to
active cell.)
(Move to left, WATCH relative reference change to RC[—1].)
(Multiply, WATCH cursor move back.)

.01 (End of formula.)

RETURN (Activate formula, enter into cell.)

You now see the active cell display 150, and the contents of the cell (bottom line) are shown as:

RC[-2]1*RC[- 1]*.01

In this case you don’t need parentheses (as shown earlier) since we are only dealing with multi-
plication. It is, however, advisable to use parentheses for ease of reading. The formula in cell R2C3 can
now be duplicated; we call on the copy command

C

You will see the three subcommands:

COPY: Right Down From
Select option or type command letter
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You want to copy one thing, the formula located at R2C3 into the next few cells below it. Enter
D (for down) and see the next prompt:

COPY DOWN number of cells: starting at: R2C3
Enter a number

Notice how Multiplan anticipates your needs (“starting at:” is already right where you wish).
Since you want the formula copied into the next three cells, enter the number 3. Since the cursor is at
R2C3, you need only push RETURN. If the cursor were elsewhere, you would have to press [TAB] or
F1 to get to the next field (starting at:), and there could type R2C3. There is no need to do it here since
Multiplan correctly anticipated our needs.

Now, just sit back and watch Multiplan copy into locations R3C3, R4C3, and R5C3. The default
number of cells to copy into is the number of cells used the last time the copy command was activated.
The way of specifying this request is to respond to the “number of cells:” option by pressing RETURN.

The formula will be entered in R3C3, R4C3, and R5C3. Remarkably, copying is a very powerful
tool. You can use it for all kinds of things. We will be looking at other uses of it later. For the present,
how could we have used it to also generate the formulas for the TOTAL income? Recall that these
formulas and their intended homes were

Put R2C3 in R2C4.
Put R3C3 + R2C4 in R3C4.
Put R4C3 + R3C4 in R4C4.
Put R5C3 + R4C4 in R5C4.

It seems we can’t use the formula from R2C4 as the target for copying. However, we certainly
can duplicate the formula from cell R3C4. If we want to duplicate we need relative references which
would be

Put RC[—1]+ R[—1]C into location RC.

RC, of course, denotes the current active cell. We now start

G R 3 [TAB] 4 RETURN . (Goto the active cell))

\ (Activate formula.)

<~ (Move one cell to the left. WATCH the relative cell
reference.)

+ (WATCH cursor return to RC.)
(Move to the empty cell before RC.)

RETURN (Complete command, insert formula.)

Then we can copy it into locations R4C4 and R5C4 by making sure that we are at location R3C4 and
by typing

o (Invoke the Copy command.)

D (Select the copy down option.)

2 (Replaces the default 3 from the previous copy command with 2.)
RETURN (Selects current cell, R3C4, as source.)

W hat we have seen here involves replicating from one row to others. We can also copy from one
column to others, as well as perform some rather complex copying operations; we will be doing so soon.
For the time being, let us summarize briefly the relative addresses and their meanings.

R Current row.
C Current column.
RC Current active cell.
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R[+ n] The row n rows below R.

C[+n] The column n columns to the right of C.
R[—n] The row n rows above R.

C[-n] The column n columns to the left of C.
RC[—I] A single cell, just to the left of the current cell.
R[-1]C A single cell, just above the current cell.

Estimating the Value of an IRA

Recent changes in the tax laws now permit any wage earner to participate in a tax-sheltered Individual
Retirement Account (IRA). A wage earner can contribute a maximum of $2,000 per year to such an
account; a married wage earner whose spouse is not a wage earner can contribute up to $2,250 per year.
These accounts are attractive in that the contributions may be deducted from one’s income, thereby
deferring taxes on them (and their earnings) until retirement. Each bank, savings and loan, and other
approved institution can provide a different kind of IRA investment, ranging from guaranteed rate cer-
tificates to equity funds. For that reason, it is generally not possible to say what the payout on an IRA
will be; rates may change from time to time. But can you project what the payout might be, based on
some clearly stated assumptions?

We can set up a worksheet as follows. An assumed yearly rate of return and its label “Rate,” can
be placed in positions R1C1 and R2C1. We can create a “Years” column in column 1. Column 2 starting
in row 3 can be used to record the anticipated annual contribution. We should plan to make it early in
each calendar year, to get the full benefit of interest earnings. The next column, column 3, can display
the total accumulation earned to date.

Our worksheet begins as follows:

*\ 1 2
1 Rate 12
2 Year Contr Va lue
3 1 2000
4
We can use the copy command to fill in the numbers 2, 3, . . ., for as many years as we wish.

Suppose we only set it up here for 20 years.

G R 4 [TAB] 1RETURN

\Y (Starts formula.)
(Enters relative reference R[—1]C.)
+ (Formula for R4C1, cursor to RC.)
1 (Completes formula.)
RETURN (Enters formula at R4C1.)
C (For Copy.)
D (Copy R4CI’s formula, downward.)
18 (Copy into R5C1, R6C1, . . ., R22C1))
RETURN (Use current cell as source.)

Assuming that we want to deposit $2000 in each year, we can copy that amount through the
remainder of column 2 as follows

G R 3 [TAB] 2 RETURN

C

D (From R3C2.)

19 (Into R4C2, R5C2, . . R22C2.)
RETURN (Use current cell as source.)
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All that remains is to provide a formula for the desired accumulation. At an interest rate i, a
year’s deposit d would be worth d+ (i*d) after one year. If the interest rate iis given as a whole number
rather than a fraction (i.e., 12% instead of .12), then we can correct the formula to read d*(l +i/100).
The formula for the first year would then be (R3C2)*(1 +(R1C2/100)). Then the formula for the
second year would take year I’s results (in R3C3) and compound that with year 2’s contribution (from
R4C1), using the formula (R4C2+ R3C3)*(1 +(R1C2/100)). Subsequent years follow a similar pat-
tern.

(R3C2)*(1+(R1C2/100)) for R3C3.
(R4C2+R3C3)*(1+(R1C2/100)) for R4C3.
(R5C2 + R4C3)*(1+(R1C2/100)) for R5C3.

(R22C2 + R21C2)*(1 +(R1C2/100)) for R22C3.

Now it is a simple matter to type in the formula for R3C3 and copy the formula from R4C3, into
R5C3, R6C3,. . ., R22C3. However, we must be careful since we want the reference to the rate shown
in R1C2 not to be adjusted as we copy from R4C3 to R22C3. This cell reference would have to be
absolute, rather than relative, to ensure that.

We start of course by keying in the first year’s accumulation. Next, we enter the formula for years
2 through 20, using relative references and copying them. So we type

G R 3 [TAB] 3 RETURN (Goto R3C3))

\Y (Starts formula.)
(Enters relative reference RC[—1].)
(Multiplication sign.)
(Opens first parentheses.)

+ (Numeral.)
(Opens second parentheses.)
R1C2 (Absolute reference to cell with rate.)
(Division sign.)
00 (Numeral, convert rate to percentage.)

(Close second parentheses.)

(Close first parentheses.)

(Enter formula, move to R4C3.)

(Start formula with first parentheses.)

(Enters relative reference RC[—1].)
+ (Addition, cell pointer returns to RC.)

(Enters relative reference R[—1]C.)

(Closes parentheses, pointer to RC.)

(Multiplication sign.)

(Opens second parentheses.)

(Numeral.)

+ (Addition sign.)
(Opens third parentheses.)

R1C2 (Absolute reference to rate cell.)
(Division sign.)

00 (Numeral, convert rate to percentage.)

(Close third parentheses.)
(Close second parentheses.)

RETURN (Enters formula at R4C3.)

C (For Copy.)

D (Copy R4C3’s formula, downward.)

19 (Copy into R5C3, R6C3, . . ., R22C3))
RETURN (Use current cell as source.)
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This leads to the following IRA table (except for some format changes that can be handled later).

# 1 1 2 3 4 5 6
1 Rate 12
2 Year Contr Value
3 1 2000 2240
4 2 2000 4748.8
5 3 2000 7558.656
6 4 2000 10705.69 <C4D>

You can now easily evaluate the impact of a new rate, simply by placing it in position R1C2.

You can make it easier to compare the effect of different rates by having their consequences placed
side by side. Suppose we use column 5 to display the values computed using a different rate. We can
set up column 5 by typing

G R 1[TAB] 5 RETURN (Goto R1C5.)

14 (Enters new rate.)

| (Enters rate and moves down to R2C5.)
Value (Activates Alpha, title of column.)

| (Moves down to R3C5.)

\Y (Activates formula.)

f

(Enters relative reference RC[—3].)
(Multiplication sign.)

(Opens first parentheses.)

(Numeral.)

(Addition sign.)

(Opens second parentheses.)

(Absolute reference to cell with rate.)
(Division sign.)

(Numeral, convert rate to percentage.)
(Close second parentheses.)

(Close first parentheses.)

(Enters formula, moves to R4C5.)
(Initiates Formula, opens parentheses.)

~ T~ + B %
=
(@)
ol

— N~
o
o

—~

* (Enters relative reference RC[—3]C.)
+ (Addition, cursor to RC.)

(Enters relative formula R[—1]C.)
(Closes parentheses.)

(Multiplication sign.)

(Opens second parentheses.)
(Numeral.)

(Addition sign.)

(Opens third parentheses.)

(Absolute reference to cell with rate.)
(Division sign.)

(Numeral, convert rate to percentage.)
(Close third parentheses.)

) (Close second parentheses.)
RETURN (Enters formula at R4C5.)

C (For Copy.)

il R R T
s
0
ol

—~
o
o
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D (Copy R4C5’s formula, downward.)
19 (Copy into R5C5, R6C5, . . ., R22C5))
RETURN (Use current cell as source.)

:now have the following table:

1 2 3 4 5

1 Rate 12 14
2 Year Contr Value Va lue

3 1 2000 2240 2280
4 2 2000 4748.8 4879.2
5 3 2000 7558.656 7842.288
6 4 2000 10705.69 11220.208
7 5 2000 14230.38 15071.037
8 6 2000 18178.02 19460.983

Note how easy it is to make comparisons now. Of course there are many other factors to be taken
into account in setting up an IRA; getting a good rate of return is just one of these factors.

Summary
O You can complete entries and advance the cursor to the next location by using the cursor
arrow keys.

O Numbers and formulas begin with digits or the special characters +, —, (, and the period.
They can also begin with cell locations, provided you first pressed V(alue).

O Labels and text begin with an Alpha character. It must be preceded with a RETURN (if
the cursor was over Alpha) or A. At this point Multiplan will continue to enter text until you enter
another number or value.

O The Clear-the-Screen command is TC. It provides a prompt and expects a Y response.

O Print worksheets using the P(rint) command. Multiplan answers with the subcommands,
the first of which is printer. Make sure that your printer is set up and turned on. Simply pressing
RETURN activates this first subcommand.

O Copying: type C and respond to several subcommands:

COPY: Right Down From

Selecting any one of the three will give you several other options, the first of which requests the
number of cells. We specify the number and follow by pressing [TAB], if we wish to change the default

option in the next field. If we do not wish to change the default options in the second field, responding
with RETURN, rather than [TAB], activates copy.
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O Multiplan requires relative references which have the following meaning:

R

C

RC

R[+ n]

C[+ n]

R[-n]

C[-n]

RC[—I]
R[ i]C

Current row.

Current column.

Current active cell.

The row n rows below R.

The column n columns to the right of C.

The row n rows above R.

The column n columns to the left of C.

A single cell, just to the left of the current cell.
A single cell, just above the current cell.

The above are generated automatically, by pointing the cell pointer to the appropriate cells.

O

You can get the directory of files on your diskette by pressing an arrow key following a

Transfer Load command. (This command prompts you for file name; if you do not recall the file
name, press an arrow key.)
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Using Functions, Names,
and Coping with Change

In this chapter we will introduce the use of some very handy tools known as functions. You may already
be familiar with the use of high-powered functions on a calculator. They can save us a lot of time and
effort. In order to better appreciate them, and also to consolidate the techniques we saw in Chapter 4,
we will first work out a new problem with the techniques we have in hand. Then we will redo the problem
using the functions we will soon discuss.

We will also examine another handy tool: names. Finally, we shall examine how best to cope with
problems whose boundaries are not completely predetermined. How should you set things up when you
don’t know in advance exactly how many rows or columns you may need at a future time? This happens
frequently and when dealing with a paper worksheet you do a lot of erasing or cutting and pasting.

Fortunately, this has been anticipated by Multiplan and we will see how to cope with it. But first let us
look at a new problem.

A Teacher’s Gradebook

Most teachers’ gradebooks are handwritten, and they have the following appearance:

Student Homeworkl Homework2 Testl . . Total Average
Alan 95 100 80 850 85
Bernice 85 95 73 820 82
Charles 60 0 50 400 40
Fred 80 60 70 650 65

You might prefer to think of this example in other ways. A farmer can see it as recording dairy
production by head and by month. A sales manager sees it as a monthly sales record for each salesperson.
All you have to do is change the names and the titles.

To keep our example down to a manageable size, let us have a class of live students, with the
following entries:

Student HWK1 HWK?2 TST1 TST2
Alan 95 100 80 85
Bernice 85 95 73 94
Charles 60 0 50 66
Fred 80 60 70 78
Mary 82 80 75 86
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If we enter these labels, names, and numbers on the Multiplan worksheet, beginning in the top
left corner, we get the following assignment of rows and columns:

#1 1

STUDENT HWK1
Alan

Bernice

Charles

Fred

Mary

~NOoO b WN R

95
85

80
82

3 4 5
HWK2 TST1 TST2
100 80
95 73
0 50
60 70
80 75

85
94
66
78
86
<C5A >

We can use column 6 for the desired Totals and column 7 for the Average. After typing these

labels in the usual way

G R 1 [TAB] 6 RETURN
RETURN TOTAL

\%
AV
ENTER

Then we should type the formula R2C2 + R2C3 + R2C4 + R2C5 and enter that in position R2C6. Sim-
ilarly the row 3 total is computed using R3C2 + R3C3 + R3C4 + R3C5. Since this pattern applies to
all of the totals, we can save some effort by using the Copy command. Begin by typing

G R 2 [TAB] 6 RETURN
\%

+
«- RETURN
CD

4 RETURN

(Position the cursor at R2C6.)
(Value initiated.)
(Enter relative reference.)

(Second relative reference.)
(Third reference.)
(Last reference, entry complete.)

(Copy Down initiated.)
(Replicate into R3C6 to R6C6.)

This generates the formulas for the totals for rows 2 through 6 in column 6, and simultaneously
calculates and displays the totals, as in the following figure:

1
STUDENT HWK 1
Alan
Bernice
Char les
Fred
Mary

N U R WN

2

95
85
60
80
82

3 4 5
HWK2 TST1 TST2
100 80
95 73
0 50
60 70
80 75

TOTAL
85
94
66
78
86

How can we compute the averages for column 7? The average of a set of numbers is defined as
the sum divided by the number of items. The average grade for a particular student can then be cal-
culated using the total we just computed and dividing that total by the number of items involved, which

in this case is just 4.
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The formulas we need are:

For R2C7, we need R2C6/4.
For R3C7, we need R3C6/4.
For R4C7, we need R4C6/4.
For R5C7, we need R5C6/4.
For R6C7, we need R6C6/4.

Once again we can use replication

G R 2 [TAB] 7 RETURN (Position cursor at R2C7.)

\ (Initiate Value.)

<-/ 4 RETURN (Enter formula for R2C7.)
CDh4 (Request Copy Down, 4 cells.)
RETURN (Activate copy of R2C7.)

Our table now:

1 2 3 4 5 6 7

1 STUDENT HWK 1 HWK?2 TST1 TST2 TOTAL AV

2 Alan 95 100 80 85 360 90
3 Bernice 85 95 73 94 347 86.75
4 Charles 60 0 50 66 176 44
5 Fred 80 60 70 78 288 72
6 Mary 82 80 75 86 323 80.75
7 <C5C>

If you are typing this into a Multiplan worksheet as you are reading this, the averages Multiplan
calculates won’t be rounded, appearing exactly as shown here. In a later section we will see how we can
get Multiplan to round off numbers to avoid cluttering up your display. If you can’t wait to see, look
up Format in the index, or read Chapter 9.

We are ready now to redo this problem using functions.

Using Functions

Most of us have used functions of one kind or another, perhaps in high school or college. They have
many different appearances. Square root is a function. So are the trigonometric functions with such
names as sine and cosine. Some things we don’t usually think of as functions can be very useful if we
modify our point of view.

The two functions which we will use here are:

SUM Compute the sum or total.
AVERAGE Compute the average.

When you use a function, you have to specify what number the function is to use to compute. The
items it computes are called its arguments. Such functions as square root and sine have only one ar-
gument or number. The SUM and AVERAGE can have many arguments, and these are presented as
an argument list.

You can use SUM by providing it with a list of one or more arguments, as in

SUM (R2C3)

44 Chapter 5



In this case, SUM has only one argument, the coordinate R2C3, and the result will be the same as if
we had typed R2C3 as a formula. If you type

SUM(R2:7C3) RETURN

this will compute R2C3 + R3C3 + R4C3 + R5C3 + R6C3 + R7C3. You can, if you wish, include other
items in the list.

SUM(R5:9C4,100,R10C3:8)

will add the items from rows 5 through 9 of column 4, the number 100, then the items from columns
3 through 8 of row 10. The argument list can include such expressions as 2*(R1C5-R1C4), and so on.
The use of AVERAGE is similar to the use of SUM.

AVERAGE(R3: 15C2)

will compute the average value of the items in rows 3 through 15 of column 2, but this average will
include only the nonblank numeric values. In the case of a teacher’s gradebook, this means that the
student who missed a test due to illness and presumably received a blank grade won’t be penalized; all
blank grades will be ignored.

Now let us redo the gradebook, using SUM and AVERAGE. To get totals in rows R2C6 through
R6C6, type

G R 2 [TAB] 6 RETURN (Position cursor at R2C6.)

\%

SUM (Initiate function.)
(Inserts list of arguments).

‘«_ ) RETURN (Completes list, activates a relative reference. See
contents sum(rc[—4]:rc[—1]). Copy, next:)

CDhi4 (Copy Down 4 cells.)

RETURN (Activates command.)

This gives us the table:

1 2 3 4 5 6
1 STUDENT HWK 1 HWK2 TST 1 TST2 TOTAL
2 Alan 95 100 80 85 360
3 Bernice 85 95 73 94 347
4 Charles 60 0 50 66 176
5 Fred 80 60 70 78 288
6 Mary 82 80 75 86 323
-

Similarly, we can get the averages for rows R2C7 through R6C7 by typing

G R 2 [TAB] 7RETURN (Position cursor at R2C7.)

\%

AVERAGE (Initiate function.)

(«_ < <« (Inserts list of arguments.)

:«_<) RETURN (Completes list, activates a relative reference. See
contents average (rc[—5]:rc[—2].)

CDi4 (Copy Down 4 cells.)

RETURN (Activates command.)
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which leaves us with the following table:

1
STUDENT
Alan
Bernice
Charles
Fred
Mary

N U N WN R

HWK 1

2

95
85
60
80
82

HWK?2

100
95

60
80

80
73
50
70
75

TST2

It would be very nice if, as the grades for the latest homework or test are entered, the gradebook
would compute the class average for that homework or test. All we have to provide is a formula for a
new bottom row, which we will label Av, for Average. We can provide the label and the formula, by

typing

G R 7 [TAB] 1RETURN
RETURN Av RETURN -
V AVERAGE

(

ITTIT

),

RETURN
C RETURN

5

RETURN

Our table now looks like:

© N UAWN

1
STUDENT
Alan
Berni ce
Charles
Fred
Mary
Av

HWK1

2

8o

95
85
60
80
82

HWK?2

(Get to R7C1))
(Title in, cursor moved to R7C2.)
(Initiate Formula.)
(Start list of arguments.)
(Enter first argument.)
(Through.)
(Formula for R7C2.)
(Activate it in R7C2.)

(Copy Right.)

(Begin replicating it.)
(Activate Copy.)

100
95
60
60
80
67

TST1

4

80
73
50
70
75

69.6

TST2

5 6 7
TOTAL AV
85 360 90
94 347 86.75
66 176 44
78 288 72
86 323 80.75
<C5E>
6 7
TOTAL AV
85 360 90
94 347 86.75
66 176 44
78 288 72
86 323 80.75
81.8 298.8 74.7
<C5F >

We will examine some of the other useful functions provided by Multiplan later. We will now
consider the next major topic of this chapter.

Using Names

In order to use the name function, it is essential that the use of cell addresses, both relative and absolute
references, be understood. Let us use the gradebook example and use the column titles as names for the
columns. We will assume that table C5B is entered.
You invoke the Name command by going to R1C1 and typing
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You will see the prompt:

NAME: define name: STUDENT
to refer to: RI1C1

Enter name
R1C1 "STUDENT" 99Z Free Multiplan: c¢b5f

As soon as we are in R1C1, Multiplan responds to our command with several default answers,
portrayed in the prompt above. Thus, the contents of RC (our active cell) are displayed following
“NAME: define name:”. Since we agreed to use the column heading as a name for the column, we need
only check the other fields in the prompt.

The second field “to refer to:” shows R1C1. We want only CI there. So we type

[TAB] (To next field.)
Cl RETURN (Enters the name for column 1))
— (Moves to R1C2, our next name cell.)

Now we are ready to name column 2, HWK1. We repeat the above procedure and type
N

and then we see the prompt as we have before, but wait. The next field (“to refer to:”) now shows C2
(1). Again, Multiplan anticipated our request and shows the column as the target area for the name.
We need only press RETURN, and move to the next cell we wish named. Similarly, we can name HWK2,
TST1, and so on by entering

N RETURN _

for each column. From now on we can use the names in lieu of cell references. In a like manner, we can
define row names and use them as well. An example will help.

Suppose we wish to average every student’s grade, just as we did earlier in the chapter. Recall
that we had to type in

G R 2 [TAB] 7RETURN (Position cursor at R2C7.)

\Y

AVERAGE (Initiate function.)

(f—<—<—<—<— (Inserts list of arguments.)

1« <) RETURN (Completes list, activates a relative reference.)
CDh14 (Copy Down 4 cells.)

RETURN (Activates command.)

W ith the row names we can now simplify matters. Let us use the student’s name as the row name.
We type

G R 2 [TAB] 1 RETURN

N [TAB] R2C2:55 RETURN 1
N RETURN 1

N RETURN 1

N RETURN |

N RETURN 1

N RETURN |1
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Each name now refers to its row of grades. We are ready to enter the students’ averages. Type

G R 2 [TAB] 7 RETURN

v

AVERAGE(Alan) RETURN j
v

AVERAGE(Bernice) RETURN j

AVERAGE(Mary) RETURN

Now that may not seem like a great difference at first, but it may be much closer to our everyday
use of English, and, more importantly, it is closer to the way we think!

As you probably noticed, you can name whole or partial rows, individual cells, and entire windows.
Multiplan will store your names along with their definitions so you never have to worry about remem-
bering them or the exact references.

Should you ever forget the names, Multiplan will help; simply key in the now familiar N and
follow with either

< (left arrow,) or —*(right arrow,)
and you will see the list of names. You can use the above keys to move among them, just as you did
moving through the diskette directory. The —moves “forward”, <—moves “backward”, whereas HOME
goes to the first name on the list, while END moves you to the last one.
Coping With Change
W hat if part way through the school year a new student joins the class? Does the teacher have to rewrite
all the gradebook formulas? Similarly, the teacher may not know exactly how many assignments or
tests will be given during the school year. So how can things be set up so that changing the number of
rows or columns can be done with a minimum of effort?
Deleting Rows or Columns
Having convinced ourselves that the formulas we are using to compute the average grades are correct,
we might decide to simplify our gradebook by erasing the column headed TOTAL. How can we erase
or delete an entire column (or row)? Typing

D (For the delete command.)
produces the prompt:

Row Column

You can respond with an R or RETURN to delete a row, with a C to delete a column, or push Run
Stop if you don’t want to delete anything. If you type R the prompt will be:

DELETE ROW * of rows: 1
starting at:current row
between rowsM and :63

Pressing RETURN without a row number will delete the row the cursor currently occupies. En-
tering a specific row number will delete that row. Note that the default answer (underlined above) is 1
row, starting at the current cell’s row.
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Likewise, if we placed the cursor anywhere within column 6, say at R1C6

G R 1[TAB] 6 RETURN

D (Delete.)
C
RETURN (Current column to be deleted.)

then column 6 will disappear, and all columns to its right will move over to fill in the empty space,
leaving us with the table as it appears in the next section.

The deletion of a row has a similar effect. Rows below the deleted row will move to close the gap.
In all cases (deletion of a row or column), formulas which used to refer to rows (or columns) which are
moved due to a row (or column) deletion will be adjusted so the results remain correct.

Inserting Rows or Columns
Suppose we have a version of our gradebook in which the TOTAL column has been deleted, since we

don’t really need it now. Furthermore, suppose the second homework, HWK?2, had just been graded and
recorded:

1 2 3 4 5 6
1 STUDENT HWK1 HWK2 TST1 TST2 AV
2 Alan 95 100 97.5
3 Bernice 85 95 90
4 Charles 60 0 30
5 Fred 80 60 70
6 Mary 82 80 81
7 Av 80 .4 67 73.7
8 <C5G>

A new student, Doris, has just joined the class. Suppose her name is to be entered between Charles
and Fred. We have

Row 4 Charles . . .
Row 5 Fred

We want
Row 4 Charles . . .
Row 5 Doris

Row 6 Fred

We can insert a row by using the | (Insert) command. Selecting the | command requests insertion,
and the I command will prompt you:

Row Column
Here we will type R for row insertion. Multiplan will prompt:
INSERT ROW e of rows:

before row:
between columns: and:
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A blank row will be inserted at the specified row, pushing the previous contents of the entire row down
one row. All rows below it will be adjusted to reflect this change.

As an alternative to entering the row number you could have located the cursor on the row just
below where the new row is desired. For example, if you wish to insert a row above row 5, place the
cursor on row 5 before you use the IR command. Similarly, if you want a new column to the left of an
existing column, place the cursor on the existing column before you type IC. If you find you made a
mistake, you can delete the new row or the new column by typing

D
R RETURN (Delete row the cursor is on.)

or

D
C RETURN(Delete the column the cursor is on.)

In our gradebook, if we place the cursor on row 5 and type IR RETURN, we will see a blank line
appear in row 5 as the older rows 5, 6, etc., are pushed down and renumbered 6, 7, etc. Notice that the
averages have not been affected.

1 2 3 4 5 6
1 STUDENT HWK1 HWK2 TST1 TST2 AV
2 Alan 95 100 97.5
3 Bernice 85 95 90
4 Charles 60 0 30
5
6 Fred 80 60 70
7 Mary 82 80 81
8 Av 80 .4 67 73.7
9 <C5H>

We can now type in the new student’s name, Doris, at R5C1. If we position the cursor at R8C2,
we can examine the formula saved to calculate the average for column B. It appears on the prompt line
as:

AVERAGE(R[-6]C:R[-1]C)
But if you look back a few pages, we entered it as
AVERAGE(R[—5]C:R[~1]C)

How did the R[ —5]C suddenly change into a R[—6]C? If we look at the formulas for R8BC3 and R8C4,
those too have been changed. W hat is going on here?

In the process of inserting a row, if the new row falls into the range of some formula, that formula
will be updated to include the new row, and it will also continue to include the old rows it used to cover.
That inclusion encompasses those rows which had to be assigned new row numbers due to the row
insertion. So Fred and Mary, from old rows 5 and 6, are still included in the computation for Av, using
their new row numbers 6 and 7. The electronic worksheet provided by Multiplan behaves just as a paper
worksheet should if you squeezed in a new row.

Notice that since AVERAGE ignores blank entries, Doris’s blank grades for HWK1 and HWK?2
have no effect on the averages for the rest of the class.
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Caution

You may wish to circle this paragraph because it makes an important point about the consequences
ofan insertion. You must insert a row into (INTOJ the range of aformula, not merely add a row to
one end or the other of aformula’s range, ifyou want theformula to be automatically adjusted to
include the new row. So if we had inserted Doris's entry infront ofold row 7, theformula would not
have been adjusted. We will reconsider this situation in afew moments.

Adding a Column

Suppose we had our gradebook as follows:

1 1 2 3 4 5 6

1 STUDENT HWK1 HWK2 TST1 TST2 AV

2 Alan 95 100 97.5
3 Bernice 85 95 90
4 Charles 60 0 30
5 Doris

6 Fred 80 60 70
7 Mary 82 80 81
8 Av 80.4 67 73.7
9 <C51>

10

However, we really wish it had an extra column, as in:

#1 1 2 3 4 5 6
1 STUDENT HWK1 HWK2 HWK3 TST1 TST2
2 Alan 95 100
3 Bernice 85 95
4 Charles 60 0
5 Doris
6 Fred 80 60
7 Mary 82 80
8 Av 80.4 67
9

We have finished grading homework number 3, and wish to enter it as HWK3, between HWK?2 in
column 3 and TST1 in column 4. We could begin by placing the cursor on column 4 (any row in column
4 will do). That ensures that the new column will be inserted immediately “in front of” column 4, which
is to say, immediately to its left. We should now type

I
C RETURN (Insert a column.)

which will give us the desired additional column. Having graded homework number 3, we can enter its
title HWK3 and the grades 95, 80, 54, 88, 64, and 90 in column 4, by typing
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G R 1[TAB] 4 RETURN (Cursor at R1C4.)
RETURN HWK3 (Enter the label HWK3.)
1 (Move cursor to R2C4.)
95 |

80]

54

88

64 |

90 RETURN

As we type in the new grades, the row averages for all of the students are updated, except for
Doris. We have to provide a formula for this new row’s average if we want it to be computed. Similarly,
having entered the new column 4, for homework number 3, we have to provide the formula for that
column’s average if we want it to be computed. In both cases we can either type in the desired formula
or position the cursor on the corresponding formula for an older row or column, and replicate it. Using
this latter approach, for instance, we could copy the formula from R8C3 to R8C4 by typing

G R 8 [TAB] 3 RETURN (Position over old formula.)
C RETURN 1 (Replicate it.)
RETURN (Use the formula at R8C3.)

You could of course simply have typed

G R 8 [TAB] 4 RETURN
AVERAGE(R2:7C4) RETURN

Using either approach, you can also provide the formula for the average for R5C7. WARNING:
If you use the second approach and directly enter the formula, you will not be able to copy the contents
of the cell at a later time because only relative reference type formulas can be copied. (Look at the
contents of R8C4 using both approaches to confirm this.) The result in either case is:

1 2 3 4 5 6

1 STUDENT HWK1 HWK?2 HWK3 TST1 TST2 AV

2 Alan 95 100 95 96.66667
3 Bernice 85 95 80 86.66667
4 Charles 60 0 54 38
5 Doris 88 88
6 Fred 80 60 64 68
7 Mary 82 80 90 84
8 Av 80.4 67 78.5 75.3
9 <C5K>

Planning for Change

If you were setting up a new gradebook, you could anticipate having to add new students, or recording
more tests or assignments than originally anticipated, either by setting up dummy entries or entries
which will always retain their relative positions.

The first approach goes as follows. For student names, you could have two dummy entries, one
called “first,” the other called “last.” Then you could insert students as needed, in any row between
these two, and be confident all column formulas will be adjusted accordingly. Similarly, you can safely
designate a column to record the grades for a final exam, even if you never use it. Any extra tests or
assignments would be recorded to its left. Your gradebook could look like:
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# 1 1 2 3 4 5 6
1 STUDENT HWK1 HWK2 HWK3 TST1 Final AV
2 first
3

last
Av

© 00N U b

The formula for the row averages can be defined for each of rows 2 through 8, using the Copy
command. Similarly, the formula for the column averages can be defined for each of columns 2 through
7, using the same command. For your convenience, they are repeated here.

G R 9 [TAB] 2 RETURN (Move cursor to R9C2.)

\%

AVERAGE

(TTTTTT!

: (Move cursor back to R9C2.)
| ) RETURN (Completes command.)

C RETURN 6 (Replicate.)

RETURN (Use R9C2 as source.)

That takes care of the column averages.

Note that #DIV/0! will appear in any cell where average is used and no numbers appear in the
cells. (The 8§ “pound” sign indicates a possible error.) This is because the Average function has no data
and an attempt to divide by zero is illegal (not defined in math). There is no need to worry about this,
since as soon as you enter numbers into the columns to be averaged, the correct average will appear.
The row averages are generated by typing

G R 2 [TAB] 7 RETURN (Cursor to R2C7.)
v

AVERAGE

:— ) RETURN

CD6

RETURN

W hat if you make an error when you type in a value? The next section provides some relief.

Erasing Errors

If you type in an incorrect value, or simply change your mind, you can replace any value (or label) by
positioning the cursor over the desired item and typing in the new alpha or value entry. Unfortunately,
that does not let you erase anything. You might think: “I can simply replace the old value by the number
0.” That won’t usually be satisfactory, for two reasons: (1) a zero will be displayed and/or printed, and
it may look awful (think of the times you were not paying attention, and typed something into location
R1C1, and you could not get rid of it) and, (2) a zero counts when the AVERAGE function is being
used, whereas a blank entry does not count—that could change your results. How then do you erase

something?
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You could try DC RETURN; that would delete the entire column the cursor was sitting on. Sim-
ilarly, if you try DR RETURN, that will delete the entire row the cursor was sitting on. These actions
may be a little drastic. If you want only to erase (blank out) one item, place the cursor on it and type

B (Blank.)
RETURN (Contents of current cell.)

The B command erases the information at the location the cursor is sitting on if you push RE-
TURN or any of the cursor keys. If you change your mind and wish not to erase the item you have
selected, then push the Run Stop key before pushing the RETURN Kkey.

You can also blank out a partial row or column of cells by specifying a range. For example,if we
wished to blank out all data in column 4 of our gradebook we would type

B R2:7C4 RETURN

This would leave the average calculations which would show an #DIV/0! (recall that the pound “#”
sign indicates an error) for column 4 since there is now no data in this column. We could even blank
out all the scores in our gradebook by specifying a range from the upper left cellto the lowerright cell
of the block that we want to blank. This command would be

B R2C2:R8C4 RETURN

Correcting Errors: The Edit Command

Selecting the E command activates the edit command. Without this command, if you wish to change a
label, a value, or a formula, you have to retype the whole thing, even if the new version differs from the
old in just one or two characters. Using the Edit command makes it possible to retrieve a label, a value,
or a formula, change any desired part or parts, and replace the old version with the new one. Let us
look at a simple example.

Suppose you had earlier typed the value 12345 in location R2C2, and you now want to change it
to 912345. You can proceed as follows

G R 2 [TAB] 2 RETURN
E (Invoke the edit command.)

You will see the prompt:
EDIT: 12345< > (< > here represents the edit cursor.)

If you enter the location of any cell other than R2C2, the contents of that cell will be placed on
the entry line. This data can be either edited or returned to cell R2C2.

Having placed the cursor at R2C2 (using the cursor arrows, ora G R 2 [TAB] 2), when you type
the E, the item at the current location, R2C2 is copied onto the entry line at the bottom of the worksheet
on the left. The entry line will show a small cursor just to the right of the right-most character of the
item on the edit line. Here in the text we will use the pair of symbols “< ” and “> ” to embrace the
character selected by the edit cursor.

The edit cursor is moved with the function keys F4, F6, F2, and F8. In Chapter 3 we introduced
some of the function keys as “action” keys. Let us review them here; the edit keys are:

F2 Word left.

F8 Word right.

F4 Character  left.
F6 Character right.
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When editing you move the cursor to the character that you want to edit using the above keys.
You can delete characters by pressing either the F3 key (or the combination CTRL and Y) once the
cursor is over the character. If the cursor covers a word (for example in a label) pressing F3 or CTRL-Y
combination will delete the entire word. Blanks may be inserted to the left of the cursor by using the
space bar. You can enter characters over the resulting blanks or leave them as blanks. Now move the
cursor back and forth using the function keys, ending over the number 1, on the left side. You now see:

<1>2345 (Edit cursor over the"l")
Type in a 9, thus producing:

9< 1>2345

You may want to practice deleting characters, creating spaces and filling spaces by using the four
function keys. Also observe that the DEL key may be used to delete characters located to the left of

the cursor. When you are satisfied with the results, pressing the RETURN key will copy what is on the
entry line into the active cell.

#N/A (Data not available.)

#NAME? (Name not defined.)

#NUM! (Overflow or illegal operation.)

#DI1V/0! (You are trying to divide by 0.)

#REF! (Reference to a nonexistent cell.)

#NULL! (Reference to an intersection which is disjointed.)
RVALUE (Wrong type of value used.)

When you are editing labels or text, they will appear on the entry line within quotation marks.
These quotation marks must be left at the beginning and end of your label or text, since this is the way
Multiplan distinguishes between the two. You can change formulas and values to text simply by entering
quotation marks at their ends. Note that Multiplan will no longer treat these formulas as such; they
will become labels.

The rules for the use of the edit command are:

Use F2, F8, F4 and F6 to position the edit cursor.

Use the space bar to insert a space to the left of the cursor.

Use DEL to delete the character at the cursor.

Pushing RETURN terminates the edit process, copying the item from the edit entry line back

into a worksheet location.

5. Pushing any other symbolic key (letters, digits, arithmetic operators, etc.) replaces the
corresponding character to the left of the edit cursor.

6. Quotation marks (*) distinguish between labels or text and values or formulas. If editing text,

leave these as they are; do not eliminate the quotation marks unless you wish to convert the text

to a formula. You must, of course, be sure that this new formula conforms to all the rules

governing formulas in Multiplan.

PN

One more example should suffice. Suppose you had earlier typed a formula in position R1C1,
R1C2*R1C3+1/R1C4, and later realized that you intended the 1 to be added to R1C3 bhefore the
multiplication by R1C2 occurs. So you have to insert parentheses, which transforms the formula
R1C2*R1C3+1/R1C4 into R1C2*(R1C3+ 1)/R1CA4. Instead of retyping the formula (what if it were
part of a very long formula!), let us edit it. Type

G R 1 [TAB] 5 RETURN
E
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and see R1C2*R1C3+ 1/R1C4<> on the edit entry line. Move the cursor so it sits on the R of the
R1C3, by pushing F4 eleven times. Insert a This leaves the cursor to the right of the “(” we just
typed. Our edit entry line should be showing R1C2*(<R>1C3 +1/R1C4. We need the matching “)”
between the pair 1 and /, so we must move the cursor right six places, to sit on the /. Typing F6, 6
times does this. Again we insert the missing “)” . This leaves us with R1C1 *(R1C3 +1)</>R1C4.
Since this is exactly what we want, press RETURN. You do not have to return the cursor to the right-
most position to enter the edited entry. Pushing RETURN at any place on the edit line will place the
entire entry into the active cell.

Do not hesitate to use the Edit command from now on; with practice doing so will become second
nature for you.

The Move Command

W hat if you had just inserted a row for a new student named Susan? After having typed in her name
and recent grades, you notice that you inserted the line at the wrong place! You could of course delete
the row, then insert a new row at the correct place, then retype the information you just deleted. Some-
how computers are supposed to simplify work, not complicate it—there must be a better way.

You could try moving the line to the desired position, with the help of the M command. It prompts
you very simply:

Row Column
If you were at location R1C1 when selecting R RETURN for row, it prompts you with:

MOVE ROW from row: 1

to before row:_"

* of rows M
Enter a number

Having entered the row number (or RETURN if we want the default), we need only enter the
desired target row number, and the number of rows to be moved. At this point pushing RETURN will
execute the command.

So to move an entry from, say, row 5 to row 7, type

M (Move command.)

R

5 (Specify from row 5.)
[TAB]

8 RETURN (Specify before row 8.)

Similar considerations apply to moving a column to the right or left.

Summary

O We have reviewed the simple uses of Copy to copy the formulas of one cell to one or more
cells. Copy assures us that the current relative and absolute references are included in the copied
formulas.

O We have introduced the use of two functions:

SUM (argument list)
AVERAGE(argument list)
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O Deletion of a row is requested using DR. If you followed it with a RETURN, the row the
cursor was sitting on will be deleted, and any formula the row was included in will be adjusted to
compensate for the row’s deletion.

O Deletion of a column is requested using DC, and the effect on formulas is similar to that
when deleting rows.

O Insertion of rows is performed by positioning the cursor on an existing row, and typing IR
to create a blank row in front of (above) the older row.

O Insertion of columns uses IC, and the new column will be placed left of the column the
cursor was on.

O Insertion causes formulas to be adjusted to include the new rows or columns, provided they
were inserted within the range of a formula; specifically, formulas will not be adjusted if you insert a
row or column in front of the first row or column of a formula’s range. Similarly, inserting a row or
column after the last row or column of a formula’s range will leave the formula unchanged.

O Erasing (blanking out) an entry is done by positioning the cursor on it and typing B.
Alternatively, B can be followed by the range of the cells for a row, column, or block of cells that you
wish to erase.

O Editing an entry instead of retyping the entire entry is possible by using the E command.
Edit allows insertions and deletions, one character at a time.

O Moving a row (or a column) is accomplished by using the M command.
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6

What If It Won’t Fit on
the Screen?

We will now examine those features of Multiplan that permit you to manipulate much larger work-
sheets than you can display on your screen. How you can do this, and how you can print out worksheets
that require wider paper than your printer can handle, will provide the substance of this chapter.

Window: Scrolling Through the Worksheet

It bears repeating that Multiplan makes it possible for smaller computers, such as you are using, to do
things that are conspicuous by their absence on much larger computers. The fact is that few large
computers provide the features of Multiplan in such an easy-to-use fashion. This is particularly appli-
cable to what we are about to discuss.

As you recall, the Multiplan worksheet can extend from column 1to column 63 and from rows 1
to 255. Suppose you filled out a worksheet with a row of eleven labels, as you would obtain by typing

G R 1 [TAB] 1 RETURN
RETURN Name —

HI
H2 -* .

T1 _e

T2 —

T8 RETURN

At the point where the label T4 has been typed, the label “Name” disappears from view, leaving your
screen as follows:

1 H1 H2 T1 T2 T3 T4 T5

Similarly, if you filled in the 19 rows with names and grades, the titles in row 1 would disappear
from your screen as you began entering the items for row 20. Suppose we had the names and grades
shown in Table 6.1. We saw some of this earlier, but now it is much larger.

How can we easily work with worksheets that do not fit on the screen? Before you get upset and
start blaming yourself for having purchased a Commodore 64 microcomputer instead of buying time
for use on a bigger computer, note that the state of affairs with a larger computer is not much different.
Your screen size is typical of the screen size used on larger computers. In fact, your Multiplan program
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Table 6.1 Large Gradebook

1 1
Name H1
Alan
Bernice
Charles
Ruth
Mary
Fred
Sara
Phil
Patrick
Sue

Mar ia
Jim
Jack
Nicole
Roger
Larry
Adam
Helene
Ronald
Francine
Eddy
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Average

95
85
60
66
82
80
98
88
90
66
75
66
44
66
69
88
56
66
66
66
50

72

H2

100
95

76
80
60
66
71
87
68
78
69
49
68
73
81
67
78
68
78
52

70

T1

88
72
84
75
76
52
88
49
86
72
67
64
70
78
80
78
87
88
87
88
45

75

T2

55
88
92
77
66
98
69
94
78
74
72
72
65
62
71
73
72
89
72
92
67

76

T3

88
66
89
78
76
83
45
77
75
77
77
77
68
70
76
77
66
90
66
88
76

75

T4

85
74
78
79
83
68
88
59
81
83
80
70
72
80
90
78
45
88
78
86
62

77

T5

79
80
70
73
78
79
74
88
78
90
82
74
76
78
81
80
69
90
83
80
56

78

T6

82
74
83
78
80
83
51
77
90
92
78
78
72
88
84
79
78
88
71
85
55

78

T7

10

76
69
84
77
89
55
66
50
94
95
85
78
78
84
88
84
88
94
77
88
58

79

<C6A>

makes your very small computer much more useful than is the case with many of the fancy terminals
connected to very large computers.

If you had a very large screen, you probably would make more errors. Having a reasonably sized
screen lets you concentrate on the few things the human mind can handle well at one time.

Printing Long Worksheets

If a worksheet won’t fit on the screen because it is too long, it still can be easily printed in one operation.
Suppose we had a roster with 30 rows, with the names in column 1 and the badge numbers in column

2.
1
1 Name
2 Sam
3 James
30 Clouseau

2

Badge Number

321
700

123

To print the worksheet, place the cursor at R1C1 by typing

HOME

To get the print command to work, type

P
RETURN

(For Print.)
(For Printer.)
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83
78
71
75
79
73
72
73
84
80
77
72
66
75
79
80
70
86
74
83
58

76



This will automatically print your entire worksheet, if it fits on the printer paper. If you wanted just the
names printed, without titles or badge numbers, you could change the range

P (For Print.)
(¢} (For Options.)

and see the options displayed:

PRINT OPTIONS: area: setup:
formulas: Yes (No) row-column numbers: Yes (No)

The default response to the area field is the entire size of your worksheet. Should you want to
print the names only, all you have to do is enter R 1:30C1 like this:

PRINT OPTIONS: area:RI:30ClI
and follow with

RETURN
P (Begin printing.)

This will cause column 1to be printed, starting at row 1, continuing up to row 30.

Printing Wide Worksheets

If your worksheet is too wide to fit on the screen, Multiplan will automatically split it into two or more
sections, depending on your printer. If you don’t like the way Multiplan split the table for you, you can
instruct it to print differently, using a few commands; it depends on the printer you areusingand the
paper it is printing on (you might be using 8-inch wide paper on a printer capable of usingl5-inch wide
paper).

Suppose your printer accommodates only 80 character lines. Our example can be printed in two
segments. Segment 1is produced using the commands

P (For Print.)
@] (For Options.)
R1:24C1:7 (Select range.)

RETURN RETURN (Begin printing.)
Segment 2, shown after segment 1, is produced by typing

P
o

R1:24C7:11
RETURN RETURN

Note that column 7 has been printed in both segments to show where they overlap.

A wider worksheet will also be printed by Multiplan, which will automatically slice it up into the
widest slices your printer can handle. You can reconstruct the desired end product with some cutting
and pasting or taping of the printout segments. Moreover, you could at times reduce the default column
size; in the gradebook example above, we reduced column 2 from 10 to 4, and all the columns from 3
and up to 3. We thus accomplished reduced size without losing student grades. More on changing widths
later.

If you expect to be dealing with very large worksheets frequently, consider investing in a printer
with a wider print line. The typical print line sizes are 80, 120, and 132 characters. There are larger
sizes available, specifically for financial reports. Just because your screen only accommodates 40 char-

60 Chapter 6



Segment 1
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1

Name

Alan

Bernice

Charles

Ruth

Mary

Fred

Sara

Phil

Patrick

Sue

Maria

Jim

Jack

Nicole

Roger

Larry

Adam

Helene

Ronald

Francine

Eddy

Average

T4
85
74
78
79
83
68
88
59
81
83
80
70
72
80
90
78
45
88
78
86
62
77

H1

T5

H2
95
85
60
66
82
80
98
88
90
66
75
66
44
66
69
88
56
66
66
66
50

72

T6
79
80
70
73
78
79
74
88
78
90
82
74
76
78
81
80
69
90
83
80
56

78

T1
100
95

76
80
60
66
71
87
68
78
69
49
68
73
81
67
78
68
78
52

70

T7
82
74
83
78
80
83
51
77
90
92
78
78
72
88
84
79
78
88
71
85
55

78

T2
88
72
84
75
76
52
88
49
86
72
67
64
70
78
80
78
87
88
87
88
45

75

T8
76
69
84
77
89
55
66
50
94
95
85
78
78
84
88
84
88
94
77
88
58

T3
55
88
92
77
66
98
69
94
78
74
72
72
65
62
71
73
72
89
72
92
67

76

83
78
71
75
79
73
72
73
84
80
77
72
66
75
79
80
70
86
74
83
58

76
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T4
88
66
89
78
76
83
45
77
75
77
77
77
68
70
76
77
66
90
66
88
76

75
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85
74
78
79
83
68
88
59
81
83
80
70
72
80
90
78
45
88
78
86
62
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acter lines does not mean you can print only 80 character-wide segments. The maximum width of the
segment depends on your printer and the commands you use; it does not depend on your screen width.
You can also buy a printer with a compressed print mode, that squeezes more letters onto the line. If
you have one already, read the next section.

A Note on Printing More Columns Using Compressed Print

If you have a printer like the Epson MX-80 Printer, or some other printer that supports a compressed-
print feature, you could use it with Multiplan and the Commodore 64. This allows you to print 132
smaller characters on one line. You can activate this feature when you use the Multiplan program, using
the following commands

P (Print.)
At this point the prompt line will respond:
PRINT: Printer File Margins Options
If you respond with
P (For Printer, or press RETURN.)

your printer will immediately begin printing in the manner that has been described in the previous
section. Again, this assumes that you have an Epson-like printer capable of compressed print.

With the Print Margins subcommand you can change the Print Length, which will allow you to
change the lines per page, and Print Width, the number of characters per line of the printed output. In
order to use the compressed print feature of your printer make sure that it is on and type the AO com-
mand in the setup field of the Print Options command.

Note that all printing will now be performed in the compressed mode until you change the setup
or until you turn the printer off.

You can resume the normal 80-character-per-line full-sized character mode of printing either by
reloading the Multiplan program or by typing the command sequence:

P M (Print Margins.)

[TAB] [TAB] (Move to Print Width field.)

80 (Enter desired range.)

RETURN (Completes selection, returns to Print.)

0] (Options.)

[TAB] (To Setup field.)

A (Press the control character required and recognized by your printer.)
R (Letter R, requesting regular print.)

RETURN (Completes selection, returns to Print.)

P (Starts Print.)

If you have a Commodore 1525 printer, the maximum number of columns you can print is 80,
and larger worksheets must be printed in sections, as was shown earlier in this chapter.

Sorting Labels and Numbers

Let us go to worksheet C6A (shown as Table 6.1 at the beginning of this chapter). We have the grade-
book example with all the students’ names and grades. Would it be possible to arrange the grades in a
descending or ascending order, so we can see which student did the best on a given assignment or test?
Fortunately, Multiplan provides us with this capability. The Sort command allows rearrangements. Let
us proceed with an example.
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Say we wanted to arrange the students listed in worksheet C6A in an ascending order of perfor-
mance based on the grade they received in the eighth test, labeled as T8 in column 11. We would position
the cell pointer at R2C11 and type

S
and we will see the prompt:

SORT by column: 11
between rows: 2 and:2 order:0)<

Note the default answers given by Multiplan. (These options are underlined.) Since we planned ahead
and positioned the cell pointer at column 11, Multiplan anticipated our wish.
Responding to the above by

[TAB] (To get to the next field.)
[TAB] (Move to the next field.)
22 (Enter rows to be sorted.)

We must be careful to indicate to Multiplan that the first and last rows are not to be included in
the sort. Had this not been done, Multiplan could (and would) sort them as well. This would have caused
considerable confusion since the last row, with relative references in the Average function, would have
been placed in the middle, and the data would no longer be the correct averages.

When you press RETURN after checking all the responses given, Multiplan would execute the
command and produce the following:

#1 1 2 3 4 5 6 7 8 9 10 11
1 Name H1TI H2 T1 T2 T3 T4 TS5 T6 T7 T8
2 Eddy 50 52 45 67 76 62 56 55 58 58
3 Jack 44 49 70 65 68 72 76 72 78 66
4 Adam 56 67 87 72 66 45 69 78 88 70
5 Charles 60 0O 84 92 89 78 70 83 84 71
6 Sara 98 66 88 69 45 88 74 51 66 72
7 Jim 66 69 64 72 77 70 74 78 78 72
8 Phil 88 71 49 94 77 59 88 77 50 73
9 Fred 80 60 52 98 83 68 79 83 55 73

10 Rona 1d 66 68 87 72 66 78 83 71 77 74
11 Nicole 66 68 78 62 70 80 78 88 84 75
12 Ruth 66 76 75 77 78 79 73 78 77 75
13 Maria 75 78 67 72 77 80 82 78 85 77
14 Bernice 85 95 72 88 66 74 80 74 69 78
15 Mary 82 80 76 66 76 83 78 80 89 79
16 Roger 69 73 80 71 76 90 81 84 88 79
17 Sue 66 68 72 74 77 83 90 92 95 80
18 Larry 88 81 78 73 77 78 80 79 84 80
19 Alan 95 100 88 55 88 85 79 82 76 83
20 Francine 66 78 88 92 88 86 80 85 88 83
21 Patrick 90 87 86 78 75 81 78 90 94 84
22 Helene 66 78 88 89 90 88 90 88 94 86
23

24 Average 72 70 75 76 75 77 78 78 79 76
25 <C6B>
26

If you wish to sort alpha characters, simply follow the above procedures, sorting column 1 (Name)
this time.
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Freezing Titles: The Window Command

When you are working with a problem so large that not all of it fits on the screen at one time, it is very
easy to make a mistake. As you scroll far over to the right, information disappears from the left of the
screen. Similarly, if you scroll down far enough, information at the top of the screen disappears. Suppose
we have the following on our screen:

#1 1 2 3 4 5 6 7 8
1 Name H1 H2 T1 T2 T3 T4 T5
2 Alan 95 100 88 55 88 85
3 Bernice 85 95 72 88 66 74
4 Charles GO 60 84 92 89 78
S Ruth 66 76 75 77 78 79

Suppose we now move the cursor from its position on column 1over+ to the right, so that we can
see column 8. If we do that, either by pushing the cursor arrow key —»or by typing

G R 1 [TAB] 8 RETURN

then column 1 will disappear from view. The names in column 1 have been forced off the screen. This
can be a very annoying situation. How can we avoid it?

The W command (W for Window) allows you to fix (or freeze) several rows or several columns,
or both, in place. Suppose we wanted to ensure that the names in our example would always be on the
screen? Typing

G R 2 [TAB] 2 RETURN
W (For Window.)

generates the prompt:

WINDOW: Split Border Close Link
Select option or type command letter

Responding with an S (S for Split) or RETURN displays the next prompt:
WINDOW SPLIT: Horizontal Vertical Titles
Responding with a V for vertical generates the next response:

WINDOW SPLIT VERTICAL at column:2
linked:Yes (No)

Pressing enter at this point fixes those columns which areat and to the left of the cursorin the cell it
presently occupies. In effect, the active cell now becomes the upper left corner of a new window. If you
change your mind, type

W C (Initiate Window, Close WINDOW # )

The C (C for Close) undoes any previous use of this command. So, in order to freeze the names
of column 1in place, we can type

G R 2 [TAB] 2 RETURN

W S (Window Split.)
V RETURN (Vertical, activate.)
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Now, if we scroll far enough to the right, instead of column 1 being forced off the screen, column 2 will
be forced off instead, as shown in the next worksheet:

1 #2 3 4 5 6
1 Name 1 HWK2 TST1 TST2 TOTAL
2 Alan 2 100 80 85 360
3 Bernice 3 95 73 94 347
4 Charles 4 0 50 66 176
5 Fred 5 60 70 78 288
6 Mary 8 80 75 86 323

Notice how column 2 HWK1 was forced off the screen. In the same fashion, we could have elected
to freeze the labels of row 1 by typing

G R 2 [TAB] 2 RETURN
W S (Window Split.)
H RETURN (Horizontal, activate.)

Then all rows at or above the cursor position are frozen in place. So now, no matter how far down we
scroll, row 1 will not disappear, and our worksheet will now look like:

#1 1 2 3 4 5 6
1 Name HHK1 HWK?2 TST1 TST2 TOTAL

#2 1 2 3 4 5 6
3 Bernice 85 95 73 94 347
4 Charles 60 0 50 66 176
5 Fred 80 60 70 78 288
6 Mary 82 80 75 86 323

Notice that row 2 (with Alan’s grades) is temporarily off the screen. We now see as far down as
row 21.

You can fix more than one row or column in place. How many rows or columns are fixed in place
is determined by the position of the cursor when you type the W S command. As we shall see, this
feature becomes extremely useful. You can fix both a set of rows and a set of columns in place, simul-
taneously. Note, however, that you cannot ask for too many window splits since you are limited by the
size of your screen. Attempting to split more columns or rows than are visible on the screen will result
in an error message: “Window will not fit.” You can activate this command by typing

G R 2 [TAB] 2 RETURN
W S (Window Split.)
T RETURN (Title, use default to activate.)

Then all rows at or above the current cursor position and all columns at and to the left of the cursor
will be fixed in place. This actually creates 4 windows: horizontal titles, vertical titles, and a new active
screen with its vertical titles frozen. These are numbered #1, #2, #3, and #4, respectively; this is pre-
sented in the following table where both row and column 2 are hidden:

#1 1 #2 3 4 5 6
1 Name HWK2 TST1 TST2 TOTAL

#4 #3
3 Bernice 95 73 94 347
4 Charles 0 50 66 176
5 Fred 60 70 78 288
6 Mary 80 75 86 323
7
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As we stated earlier, you can override any consequence of a WS command by typing
W C (Close Window #__, nullify previous W S request.)
Windows must be closed one at a time by entering their number in response to the prompt:
WINDOW CLOSE window number:
However, all windows can be closed at one time by using

W C RETURN

Multiplan in Stereo: Link Screens

If you think of your screen as a window into a large workspace, you might like to have a larger window.
The next best thing would be to have a pair of smaller windows. In fact, a pair of smaller windows may
be even better than a single larger window. Multiplan will allow as many as eight different windows to
be defined, linked, and used.

With Multiplan, you can set up many windows which will allow you to concentrate on those parts
of your worksheet of immediate concern. You retain the usual freedom to browse, scroll, change values
and labels, etc. You can invoke this capability by typing the now familiar command:

W S (Window Split.)

\Y (Vertical, or H for Horizontal.)
RC (Enter desired # of R or C split.)
RETURN (Vertical, activate.)

Typing H lets you split your screen horizontally at the current cursor position. Typing V gives you
a vertically split screen at the current cursor position. You can split your screen only one way at a time
vertically, horizontally, or both, simultaneously. However, you can split the screen further by initiating
the W command again. Thus, you can split it vertically, next split it horizontally, and follow this with
a third split, if need be. If you change your mind about which way to split it or where to split it, you
can return to the normal single screen by typing C in response to another W request. Each W C closes
the active window so that if you have a number of windows, you need to execute several W C commands.

Once you have split your screen, you can use any of the usual commands. If you change a value
on one screen, then any values depending on it will change on all screens. Since you still have only one
cursor to work with, typing CTRL-W will select the next screen. So you can type CTRL-W to move
the cursor from one screen to the other.

The position the cursor had on one screen is saved when you type CTRL-W, so the next time you
type CTRL-W the cursor will return to the same position it had previously.

You might prefer not having the cursor positions in each of your screens change independently.
You might prefer the opposite, as you move the cursor around in one screen, that typing FI would place
the cursor on the corresponding row or column of the other screen. If so, you can select what is called
synchronized scrolling by typing

W 'S (Synchronized scrolling.)

H (Horizontal.)

[TAB] (Move to Link, on next field.)
Y (Link activated.)

RETURN

Notice in this case that the bottom window loses its column numbers, which are now read from
the left-most window.
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You can disable the synchronized scrolling by typing the command over, and after tabbing to the
link field, selecting the No option. The synchronized scrolling mode selected by the W S T command
is automatically selected when you initially use Title to split the screen. You cannot unlink the windows
with the Window Link command. You must use the Window Close command.

You can save a file even when you are using split screens. You do so using the same TS command
we saw earlier. All values will be saved, not just the visible ones.

If you try printing a file while using split screens, you probably won’t print what you are looking
at. For instance, suppose you have your screen split vertically, as shown below:

# 1 1 2 3 #2 G 7
1 1
2 2
3 3
4 4
5 5
6 6
7 7
19 19

If you try to print the segment defined by the corners R1C1 and R10C70, by typing

p
RETURN

your printout will include columns 4 and 5, even though they were not visible on your screen when you
set out to do this printing. The Print command works on the single-screen interpretation of your work-
sheet. You can, however, use the Shift-PrtSc keys to capture the image of a split screen just as if you
had a camera. You will, of course, also capture the worksheet row and column labels 1, 2, 3,. . .,1,2,
3, etc.

Summary

O Printing is performed using the P command. This command expects to receive answers to a
series of prompts. The first asks if you want to print on the Printer or onto Disk (the File
subcommand). Normally you will enter P or RETURN to generate a printed output.

0O Titles or other information can be frozen in place using the Window command. We can lock
into place all rows above a given row, using W S H. Similarly, all columns to the left of a given
column can be locked into view using WSV. Frozen rows or columns can be unfrozen using W C.

O Split screen viewing can be requested using the same window command, followed with
either vertical, horizontal (or both, using Title) split. The single cursor can be made to jump from
one window to the other by pressing the FI function key. A maximum of nine windows can be
defined using successive window commands. Split screens can be unsplit by typing W C.
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A Picture from Multiplan

AJomehmes a picture conveys a result more clearly than a set of numbers might. You can direct Mul-
tiplan to produce some simple images or graphics, which is what we will do in this chapter. You can
display these graphics on your screen; if you have a printer, you can print these graphics.

Getting Graphical Output

Some computers have elaborate equipment to produce very sophisticated graphical output. Multiplan
assumes that all you have on your computer is an ordinary alphanumeric video display, and if you want
graphics printed, an ordinary alphanumeric printer. That being the case, the kind of graphical output
you can produce is the same kind you could produce on an ordinary typewriter: horizontal bar charts,
also known as histograms. For instance, given the following data (Table 7.1):

Table 7.1 Data for Graphic Display

#1 1 2 3 4 5
YEAR PRECIP
1970
1971
1972
1973
1974
1975
1978

0N UAWN R
Al ~Nwo A~

We can arrange to produce one of the next two tables (either Table 7.2 or 7.3).

How can we get the results shown in Table 7.2? The F command (F for Format) allows you to
specify a format for any desired position on the worksheet, and that format will affect the appearance
of any value displayed in that position. Note the use of the word appearance in the earlier sentence.
Underlying values will not be changed, so you can always change your mind about which format to use
without worrying about losing anything. Typing F generates the prompt line:

FORMAT: Cells Default Options Width



Table 7.2 Graphic Display Alternative 1

1 2

1 YEAR PRECIP

* k k k%
2 1970

* k k %
3 1971

* k k k%
4 1972

* k k%
5 1973

* k k k k k%
6 1974

*
7 1975

* k k %
8 1976

Table 7.3 Graphic Display Alternative 2

1 2 3

1 YEAR PRECIP

2 1970 g *rEE¥

3 1971 4"
* % % % %

4 1972 5

5 1973 3"
* k% % k % % %

6 1974 7

7 1975 1

8 1978 4%

After selecting one of these, say C, the prompt line shows:

FORMAT cells: alignment:(Def)C G L R -
code:(Def)Cont Exp Fix Gen Int $ * % -
* of decimals:

Enter reference to cell(s)

The cells field defines the worksheet area to be affected by the Format command. The second field,
alignment, highlights the various display alternatives. The format field allows changes to the displayed
format. If you do not wish to alter the alignment, tab directly to the Format field. If you have a certain
alignment designated and you wish to retain it, yet you wish to alter the format, enter the hyphen from
the alignment field. Conversely, if you wish to change the alignment, but not the format, select the
hyphen from the format field. Each of the options is described below:

The Alignment Field Shows

Def Aligns as specified in the Format Default command.
Ctr Centers cell entries.

Gen (General) Aligns text left, numbers right.

Left Aligns cell entries to the left.

Right Aligns cell entries to the right.

— Does not change alignment.
The Format Field Shows

Def Format as specified by the Format Default command.
Cont Continues long text across column border, if n