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The FCC Wants You to Know . . . This equipment has been
certified to comply with the limits for a Class B computing
device, pursuant to Subpart J of Part 15 of FCC Rules. Only
peripherals (computer input/output devices, terminals, printers,
etc.) that are certified to comply with the Class B limits may be
attached to this computer. Operation with non-certified
peripherals is likely to result in interference to radic and TV
reception. If this occurs, try relocating the receiving anienna, or
relocating the computer.

Tandy® 200 Software:
© 1985 Microsoft Incorporated.
All Rights Reserved.

The software in the Tandy 200 microcomputer is retained in a read-only memory (ROM)
format. All portions of this software, whether in the ROM format or other source code
form format, and the ROM circuitry, are copyrighted and are the proprietary and trade
secret information of Tandy Corporation and Microsoft. Use, reproduction or
publication of any portion of this material without the prior written authorization by
Tandy Corporation is strictly prohibited.

Tandy® 200 Multipian™ Manual
& 1984 Tandy Corporation
All Rights Reserved.

Reproduction or use, without express written permission from Tandy Corporation
and/or its licensor, of any portion of this manual is prohibited. While reasonable efforts
have been taken in the preparation of this manual to assure its accuracy, Tandy
Corporation assumes no liability resulting from any errors or omissions in this manual,
or from the use of the information contained herein.
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TERMS AND CDNDIT\UNS OF S#\LE AND L:CENSE OF TANDY COMPUTER
EQUIPMENT AND SOFTWARE PURCHASED FROM RADIO SHACK
CDMPANYQWNED COMPJTEH CENTERS. RETAIL STORES AND RADID
SHACK FRANCHISEES DR DEALERS AT THEIR AUTHORIZED LOCATIONS

LIMITED WARRANTY

CUSTOMEN QHLIGATIONS

A

CUSTOMER assumes full responsibility that this computer hardware gurchased (e “Equipment’), and any
cogigs of software included wilh the Equipment or licensed se| ritel [the ~Software "y meets the specitications,
CAPaCII;‘ capabiities, versatility, and other requirements of CU Ey

CUSTOMER assumes full respansibility for the condition and eﬂecuveress of the operatwg environmant in which
the Equipment and Software are to function, and for its instalation

LIMITED WARRANTIES AND CONDITIONS OF SALE

A

£

o

For a period of ninety (90) calendar days from the date of the Radic Shack sales document received upon
purchase of the Equipment. RADI) SHACK warants to the original CUSTOMER thal the Equipment and the
medium upon which the Sottware is stored is free fram manufacturing defects. This warranty Is enly appilcabla
to purchases of Tandy Equipmeni hy the original zustemer from Aadic’ Shack company-swned numnll
centars, retail stores, and Radic Shack franchiseas 2nd dealers at thalr authorized incalions The warran
void il 1he Equipment's case or cabinet has been opened. or if the Equipment or Soflware has been subjec
improper or abrormal use. 11 a manutactur ng defect is discovered during the stated warrarty perod. the nefectwe
Eguipment must be returned lo @ Radia Snack Computer Center, a Radio Shack retal siore, 3 parkicipating Radio
Shack franchisee v 2 parlicipatng Radio Snack dealer for repair. along with a copy of the salgs document or
lease agresment. The griginal CUSTOMER'S sale and exclusive temedy in tne event ol 3 detect is hmited to the
correction of the defect by repair, replacement. of refund of the purchase price. at RADIQ SHACK'S election and
s0f¢ expensg. RADIQ SHACK has na abbigation (o replace or repair expendabie tems.
RADC SHACK makes no werranty as 1o the design, capability, vapacity, or suitability far use of the Software,
exceql asﬁmwﬂeﬂ in this paragraph Softwarg i5 licensed on am “AS [S" basis. without warranty. The original
CUSTOMER'S exciusive remedy, i the event of a Software menufactunng defect, is s repair o replacement
mlmn mu%(;m; calendar days of 1he date of the Radio Shack sales dogument received upon license of the
oftware defective Software shall be retumed 1o a Radio Shack Cormputer Center, a Radko Shack retail stare,
a parlicipating Radio Shack franchisee ar Radio Shack dea-¢r algng with the sales document
Excepl as provided herein no emplc& Dngsam franchisee, dealer ar ather person is authonzed to give any
ADN

warranties of amy nature nn nena\l

EXCEFT AS PAOWIDED H AADIO SHACII MAKES MO EXPRESS WARRANTIES, AND ANY IMPLED
WARRANTY OF MERGMNTAI:[IT\' (R FITMESS FOR A PARTICULAR PURPOSE IS LIMITED IN ITS DURATION
TO THE DURATION OF THE WRITTEN LIMITED WARRANTIES SET FORTH HEREIN.

Some states do "ot akow limitztions on how long an implied warranty ‘asts. sa the above [mitation(s) may not
appiy fo CUSTOMER

. LIMITATIOM DF LIABILITY
A

EXCEPT AS PROVIDED HEREIN, AADID SHACK SHALL MAVE NO LYABILITY OA RESPGNSIBILITY TO CUSTOMER
OR ANY OTHER PERSON OR ENTITY WITH RESPECT TO ANY LABILITY, LOSS 0A DAMAGE CAUSED OR
ALLEGED TD 8E CAUSED DIRECTLY OR INDIRECTLY BY “EQUIFMENT OR “SOFTWARE® SOLD, LEASED.
LICENSED OR FURNMISHED BY RADIG SHACK, II{:LUI:ING BUT MOT LIMITED TO, AMY INTERAUPTION OF
SERVICE, LOSS OF BUSINESS DR ANTICIPATORY PROFITS '0R CONSEQUENTIAL DAMAGES RESUI.HNG FHOM
THE USE OR OPERATIDN OF THE “EuU!PME " OR “SOFTWARE." IN ND EVENT SHALL RADIO SHACK B
LIABLE FOR LDSS OF PROFITS, OR ANY INDIRECT, SPECIAL, OR COMSEQUENTIAL DAMAGES Al ISHG ouT DF
ANY BREM:H WMNAIITY DA [N ANY MANNER ARISING OUT OF DR CONNECTED WITH THE SALE,
LEASE, LI us AMTICIPATED USE OF THE “EQUIPMENT" OR "SOFTWARE."
NOT'IIITHSTINDIHG !‘HE ABQVE LIMITATIONS AND WARRANTIES, RAD:D SHACK'S LIABILITY HEREUNDER FOR
DAMABE! INCURRED BY CUSTOMER OR OTHERS SHALL NDT EXCEED THE AMOUNT PAND 8Y CUSTOMER FOR
THE PARTICULAR “EQUIPMENT™ OH “SOFTWARE'' INYOLVED.
gnglﬂ SHACK shall nol be liable for any damages caused by delay in delivering ar fumishing Equipment and-or
attware.
No actan ans-n? aut of any claimed breach of this Warmranly o fransactions under this Warranty may be brought
more than 1wo z)ﬂmears atter the cayse of acton has accrued or more than four (4) years atter the date of the
Radio Shack sales cocument for the Equipment ar Software. whichever irst eccurs
Some states da nat allow the imMaten or exclusion ol incidemlal or comsequential damages, s0 the above
limilatinn(s] or eactusonis) may not apply to CLSTOMER

. SOFTWARE LICENSE

RADIO SHACK grants to CUSTOMER a nan-exclusive. pawd-up license 1o use the TANDY Software on ame computer,
subject to the fallowing provisions:

A
B

&.

Except as otherwise prowided in this Sottware License, apphcable copyrighl laws shall apgly 1o the Software,

Tite 10 the medium on which the Software is recorded (cassette andror d-swette) or stored (ROM) is translerred 1o

CUSTOMER, bir not title ta the Software

CUSTOMER may use Soltware on one hasi computer and access thal Sahware Ihrough one o mare terminais if

the Software permits this functian

CUSTOMER shall not use. make. manufacture. or repraduce copies of Sohtware except for use on #na computer

as:t:!as is specifically provided in this Software License. Customer is expressly prorbited irom disassembling the
ware.

CUSTOMER is permitted to make additknal copies of the Software saly for backup ar archival purposes of if

acdibonat comes are required in the operation of st computer with the Software. but only 1o the extent the

Saltware allows a backup copy lo be mage However lor TRSDOS Software. CLISTOMER is permiied to make a

limited number of additianal copies for CUSTOMER'S own use

CUSTOMER may rese!! or distibute unmodified copies of the Sottwara provided CUSTOMER has purchased one

copy of the Software for each one sold or distributed. The prowisions of this Sotiware License shalt also be

applicadle to third paities recewing copies af Ihe Software from GUSTOMER

All copynght notices shall be retained on all copies of the Software

APPLICABILITY DF WARRANTY

A

The terms and conddions of tais Warmanty are applicabie 25 between RADID SHACK and CUSTOMER 1o exther a
sale of the Equipment and'or Software License ta CUSTOMER or to a transaction whereby Radio Shack sells or
conveys such Eqmrment to a third party for iease to CUSTOMER.

The Ilrrnlatmns of liability an¢ Warcanty provisions herein shall inure to the benefit of RADID SMACK, the author.
owner and or licensor of the Software and any manutacturer of the Equipment sold by Radio Shack

STATE LAW RIGHTS

Tre warraities granted herein give the originel CUSTOMER specific legal rights. and the onlginal CUSTOMER may
have other rghts which vary fram state to slate.
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To Our Customers

Multiplan is an electronic worksheet—a
large grid of entries, each of which can be
words, titles, numbers, or formulas. But
more, Multiplan can replace your pen and
paper and your calculator because
Multiplan can perform calculations.

Multiplan frees you from the limitations of
more traditional methods of calculation.
Because Multiplan remembers relationships
between entries on a worksheet, it can
automatically perform calculations. This
lets you test out plans by putting different
values into your formulas. If one number
changes, what is the effect on the
worksheet?

For example:

What if costs rise 10% for 1 item and
6.5% for another? What if production in-
creases? What if sales of one item
skyrocket? What if home utility bills soar?



Is it worth it to pay express freight to get a
product early? Is it worth it to give a dis-
count to marginal buyers?

Simply alter a critical number and watch
the figures change across your worksheet.
You can run sensitivity analyses, do budget
and resource planning, and schedule more
efficiently. You’ll soon find that Multiplan
is a vast improvement over ‘‘hand
calculating’’ methods.

Multiplan overcomes the limitations of
paper worksheets. It offers a worksheet
with 99 rows and 63 columns. You can, as
necessary, instantly insert or erase data,
widen or shrink columns; thereby
eliminating the costly and tiresome work of
typing or hand printing the worksheet over
and over. A Multiplan worksheet is always
flexible.

ii

. -

How to Use This Manual

Before reading this manual, we suggest you
read the Tandy 200 Owner’s Manual. The
owner’s manual gives a brief overview of
how Multiplan works and how it relates to
the other Tandy 200 programs.

We then suggest you go through Section I
of this manual, ‘‘Using Multiplan.”’ This
section is written as a tutorial and runs
through many of Multiplan’s more ad-
vanced features.

For complete information on Multiplan,
refer to Section II, ‘“Multiplan Reference.”
This section contains reference information
on all Multiplan’s features.
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Chapter 1/
Building a Worksheet

In this chapter, you will build a worksheet
containing a financial analysis for a model
company—Spencer Ceramics. In building
this worksheet, you will review what you
learned in the Tandy 200 Owner’s Manual
and learn additional commands for moving
within the worksheet and reformatting the
worksheet.
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Spencer Ceramics

A large industrial firm wants to
buy Spencer Ceramics and has
asked vou for Spencer Ceramics
financial statement. Figure 1.1 is
a brief schetch of the statement
you need to build.

*

Starting Up

Enter MSPLAN and, when asked
for the name of a file, type
SPENCE (ENTER). Press

to display the function
key descriptions.

You see:

[ 4 N
" —

2!

3

[

H

[}

7

§

9

10

1"

12

13

14

Edit BLnk Copy Form Name Opt Tran Menu

[

[4. 5T [é.

Figure 1.1. Statement for Spencer Ceramics
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Moving Within the Worksheet

Use the arrow keys, as you did
in the Tandy 200 Owner’s
Manual, to move around within
the worksheet, As you recall,
although you can see only a
small portion of the worksheet at
a time, the Multiplan worksheet
actually contains 63 columns and
99 rows.

Your row/column position within
the worksheet is called the cur-
rent cell. For example, if you are
at the top left corner of the
worksheet, vou are at Cell R1C1
(row | column 1).

To move quickly to the start and
end of the worksheet, yvou can
use the following special com-
bination of keys.

To move to the end: Press
(CTRL(I (Press (CTRL) and,
while holding down (CTRL,
press (1)),

To move to the start: Press
{Press (CTRL} and,
while holding down (€TRL),
press (D).

To move quickly to a certain cell
you can use the Transfer func-
tion key. Press Transfer ((F7))
and you see 4 selections on the
““‘command line”" at the bottom
of the screen.

You see:

[y
£ N0 65 N O A b Ll -

LN

load 3ave Clr  Gato

Choose GOTO by pressing [F5.
The command line for Transfer
Goto shows ““‘Goto:’” followed
by a cell position, such as RI1Cl1.
Enter the cell position where you
want to go. For example, if you
want to go to the cell at Row 350,
Column 15, type:

Goto: R50C15 (ENTER

Note that when you pressed the
Goto kev, Multiplan ‘‘proposed’
that you go to a certain cell,
such as R1CI1. Multiplan often
proposes a response that it
““thinks’’ is appropriate.

Multiplan makes proposed
responses so that the worksheet
will be simpler for you to use. If
you agree with Multiplan’s pro-
poased response, you can simply
press without having to
type the new response.
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Entering Headings

Begin preparing the worksheet
for Spencer Ceramics by entering
the row headings. Move to Cell
R3C1 and type Sales (ENTER.
You see:

Edit Blnk Copy Form Mame Qpt

Tran Menu
-0 S T 160 N

Move to cell R5CI and enter the
next heading—this time, by typ-
ing Cost (1). You see:

1] 2 3| 4

Sales

1
2
3
[
5 Cost
]
7
8
9

Edit Blnk Copy Form Name Opt

TE

Tran Meny

L. LS. Sl

Note that the key ac-
complished 2 tasks: It entered the
word *“Costs’’ and also moved
down 1 line.

& / Building a Worksheet

Move to cell R8C! and enter the
last row heading by typing Gross
Profits (ENTER). You see:

1 z2 | T 4

i
e R A
>

Edit Blnk Copy Form Name Opt

Tran Menu
- 8l

L&

Reformaiting Column Widths

Note that the columns are not
wide enough to display all the
characters in ‘*Gross Profits.”
You can change this by using the
Format function key to widen
the columns. Press Format
(EE4)). On the command ling you
see:

Cell Wide

Select the Wide key by pressing
and you see:

WIDTH of cells: 9

Again, Multiplan is praposing a
response. This time, Multiplan is
proposing a width of 9, which is
the current width of all the col-
umns. Change this response to
15. Type 15 and waich as the
columns widen.

You see:
1 | 2

2
3 Sales
11
5 Ccst
]
i
8 Profics
9

10

"

12

I

14

Edit Blnk Lopy Form Name Opt  Tram Menu
P L T LTS

Entering Numbers

Spencer Ceramics’ monthly sales
were $20,000; its costs were
$15,000. Move to R3C2 and type
20000 _1); then move to R5C2
and type 15000 (ENTER).

Note: Do not use commas
(20,000), spaces (20 000), or
dollar signs (320000) when enter-
ing a number. You will see why
in the next chapter.

You see:
1 \ z
1
2
3 Sales 20000
4
; tos+ NS
]
7
8
9
10
Tt
12
13
14

Edit 8lnk Copy Farm Mame Opt  Tran Menu

oo ter 3 i s

Reformatiing Cells

Since all these numbers have 1o
do with finances, vou may decide
you would like to display the
dollar signs. You can do this
with the Format function key.

Press Format ((F4)) and the
Format command line shows:

Cell Wide

Choose Cell by pressing (F27 and
the Format Cell command line
shows 4 fields with 4 proposed
responses. You can use (TAB) to
move between the top fields and
the function keys to control the
bottom fields.

|
tells: ;EEE ¥ Dec: 2
Left cen Fix $

The cells: field lets you specify
which cells you want reformat-
ted. Multiplan proposes R5C2,
which is the current cell. Change
this response to a range of cells
(from row 1, column 1 to row
15, column 15) by typing
RI1C1:R15C15.

Note: If field you want to
change—in this case, the “‘cells:”’
Jield—is not highlighted, you can
move fo the field by pressing
(TAB). Then rype the new
response.
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The Dec: field lets you specify Multiplan suggests “‘Gen’’.

the number of decimal places Change this to “‘$"” by pressing Chap ter 2/

you wanit Multiplan to use when (F&. which is the function key E’ntering Formulas
displaying numbers. Multiplan directly under “$’’,

suggests 2, which is the response

. The command line should now
you want, so leave this response

show that you want to reformat

In this chapter, you will continue to work

as is. : .
all the cells from RICI to with the Spencer Ceramics worksheet. You
The Left/Cen/Right field lets R15CI15. It should also that you . . .. .
you choose how you want all want the cells right aligned and will learn how to insert additional text into
text aligned. The meaning of the you want numbers displayed with .
e 3 decimal places and dollar Signs. the worksheet and will also learn how to
Settings  Examles  Effect Press (ENTERD to enter this easily enter formulas.
command.
Ltr Sales | text and numbers
$1000.25 | centered You see:
$50.25 | ~ _ o
1 2
Lef: Salas | text and nunbers 1
$1,000.25 | fiush Left 2
$50.25 | 3 Sales $20000.10
&
Rignt Sales | text and numbers 5 tosd £15000.00
$1000.25 | *iush right I3
$50.25 | 7
- 3| Gross Profits
Multiplan suggests “*right’” which 13
is the response you want, so 11
leave this response as is. };
. 14
The Fix/Gen/$ field lets you Edit B!nk Copy Form Name Op: Tran Menu
choose how you want numbers 02) (. Lhn (50 ) (7)) 08}
displayed. The meaning of the . ]
choices are: _ Now exit Multiplan and return to

e - " the main Menu. Press the Menu
Settings  Meanings Exanples

function key (F8..

Fix Fixed Point 4.513

Gen General text and nunbers '
shown in standard
format

§ Doilars $20C0C.00
1$150.00)

8 / Building a Worksheet Entering Formulas / 9




Starting Up

Enter SPENCE.CO. Note that
you are at the same position in
the worksheet that you were in
when you last exited the
worksheet. Press (LABEL to
display the function key
descriptions.

Inserting Text

The monthly costs for Spencer
Ceramics is $15000. This is a
breakdown of these monthly
costs:

Materials $4000.00
Labor $7000.00
Overhead $4000.00
Total Costs $15000.00

To insert this cost breakdown
into the worksheet, move to
R6C2 and press (PASTE). You
see the paste command line
which is showing 3 fields with 3
proposed responses:

1 2

Sales $20000.00

1

14

3

&

5 tost $15000.00
b

7

8

Grgss Prafits

10
1
12
13
PASTE #: 1 0

before: R&4CZ

10 / Entering Formulas )

The PASTE #: field lets you
specify the number of rows or
columns you want to insert.
Multiplan suggests 1. Change this
by typing 5.

The before #: ficld lets you
specify where to insert the rows
or columns. Multiplan suggests
R6C2, which vour current posi-
tion. Leave this response as is.

The Row/Col ficld lets you
choose whether to insert rows or
columns. Multiplan suggests
rows. Leave this response as is.

The Paste command line should
now show that you want o in-
sert 5 rows at R6C2, vour cur-
rent position. Press (ENTER);
then use the arrow keys to see
that the rows have been inserted.

Now that you have inserted new
rows, you need to format the
cells again. You have done this
once before. Press (E4), for For-
mat, and then (F2), to select
Cells. Type RIC1:R15C15 in
response to the “‘cells:”’ field and
press to select the dollar for-
mat. Then press ENTER .

Entering Additional Text

You can now enter information
into the rows vou have inserted.
Go to R6C1 and type Material
Labor (1] Overhead 1.
Then go to R10C1 and type
Total Costs (1.

You see:
1 | 2
1
2
3 Sales $20000.00
I3
5 Cast $15000.00
] Waterial
7 ELT
8 Ove~head
9
10 Total Costs
1
12
13
14
Edit Elnk Copy Farm kame Opt Tran Menu

[

Now enter the numbers. Go to
R6C2 and type 4000 1D 1000 (1)
4000 (ENTER). You see:

{ o 2

1
?
3 Sales $20000.00
4
[ Lost $15000.00
1 [ Haterial 54000,00
|7 Labar $7000. 00
8 Dverhead| £4179.03
?
10 Total fosts

11

‘12
13| Gross Profits
14
Edit Blak {opy Farm Name Opt

HE

Tran Menu

5

Reformatting Cell Alignments

The worksheet now has 2 levels
of headings: the major headings
{such as ““Cost’’) and the sub-
headings (such as *'Material’’).
To make these 2 levels of head-
ings easier to read, you can
realign all major headings to the
left.

Move to ‘“‘Sales’ and press (F4),
for Format. Then press (€2, for
Cell. The Format Cell command
line shows the 4 fields with 4
proposed responses.

For the cells: field, Multiplan
suggests the cell you are currently
in. Leave this response as is.

The # Dee: field is only for
numbers 50 you can ignore this
response.

For the Left/Cen/Right field,
Multiplan suggests *‘right.”” Press
(FZ> to change this response to
“left.”

The Fix/Gen/$ field only for
numbers so you can ignore this
response.

The command line should now
show that vou want the current
cell realigned to the left. Press
(ENTER) and you see:

T 2

p:
2
i B $20000.00
4
5 {ost $15000.00
b Material $4000.00
7 Labor 37000.00
8 Overhead $4000.00
?

10 Total Costs

13| Gross Profits

Edit Btank Capy Form Name Opt Tran Menu

Realign the other major
headings—**Cost,”” “Total
Cost,”” and ““Gross Profits’”’ —in
the same way that you realigned
“‘Sales.”’
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Blanking Cells

Since you now have a ““Total
Costs’’ row, where you will in-
sert the formula for the total
costs, you no longer need the
$15000.00 in the “‘Costs’” row.
To erase the $15000, you can use
the BLANK function key.

Move to ““$15000.00°" and press
F2), for Blank. You see:

Blank cells: R5C2

Multiplan has proposed that you
want to blank R5C2, which is
the current cell. This is the
response you want so press

and you see the cell
grased:

1 | 2

1

2

3 Sales

A
| & Material .
| 7 Labar $7000.00
-8 Overhead $4000.00

9

10| Total costs

"

12

136ross Profits
4
I Edit Blnk Copy Form Name Qpt

Tran Kenu

Entering Formulas

. er the
total costs. The best way to do
this is as a formula; then,
whenever any cost changes,
Multiplan automatically will
recalculate the formula for total
costs.

12 / Entering Formulas

&

One way of entering a formula is
as you did in the Tandy 200
Owner’s Manuai. In this example
von would move to where you
want the formula and type:
=R6C2 +R5C2+ R4C2 (ENTER..
This would tell Multiplan to add
the values contained in these
three cells.

An easier and better way of do-
ing this is as follows:

1. Move to where you want the
formula (R10C2) and press =
{equal sign). You see:

1 | 2
1

3 3ales

§

5 Lost

5 Naterial $4000.00
7 Labor $7000.00
] Overhead $4000.0C
9
10|totar costs | REEEEEEEINN
1

12

13| 6ross Profits

14

Value: =I

2. Move to the top $4000.00.
You see:

T 2

Sales

Lost
Waterial
Labor .
Pverhead £4000.00

Tetal Costs

A LD D 0O~ O WA D —

12;
131Gross Profits
14

value: =R[-41L

1

3. Press + (plus sign). Waich
how the formula builds.

4. Move to $7000.00
5. Press + (plus sign).

6. Move to the bottom $4000.00.
You now see the entire
formula.

$4000.00
Labor $7000.00

$4000.C2

N3 UD s O W LA )
~
L=
wn
=

10; Total Cests
11
12
13
14
Val.e: =Ri-410+R[-31C+RC-21C]

[ RETRT

fross Profis

Press (ENTER) to enter the for-
mula and watch as Multiplan
calculates the total costs. You see
$15000 as the result:

1 | 2

1

2

1 3| sales

&

5| Cost

[ Material $4000.00
7 Labar $7000.00
[ dverhead $4000.00
?

- 10{ Total Costs

13(Gross Profits

Note: If you do not see
315000.00 as the result, perhaps
you entered the 3 costs

(materials, labor, and overhead)
in the wrong positions. If you
see “VALUE# as rhe resuit,
perhaps you typed a space, a
commuy, or a dollar sign when
entering the 3 costs. In either
case, you need ‘‘blank’’ the costs
that you entered incorrectly and
re-enter them,

To review the formula you just
entered, move to $15000, and
press (E1), the EDIT key. You
see the formula for this cell on
the command line:

R10C2=R[-4]C+R[-3]C+R[-2]C
This meaning of this formula is:

R10C2 the contents of the

current cell

= equals

R[—4]C the contents of the cell
4 rows up in the same
column

+ plus

R[-3]C the contents of the cell
3 rows up in the same
column

+ plus

R[—2]JC the contents of the cell
2 rows up in the same
column

Note that Multiplan uses uses
“C” without a number to repre-
sent the current column. Press
(SHIFT)(BREAK] to exit the ‘‘edit
mode,”’
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Using a Formula

Now that you have entered a for-
mula, you can use it to calculate
““what ifs.”’ For example, move
to $4000.00, the costs for
materials, and type 6000
(ENTER.. Watch as Multiplan
readjusts the total costs:

1 | 2

1i

g

1:8ales

'

3jCost

6 Haterialm
7 Labor .

§ Overhead $4000,00
9

10| Total Costs $170C0.00

1"
12
13| Gross Profits
1¢
Edit Blnk Copy Forn Name Opt
| S S 5. 4

Tran Nenu

Now change total costs back to
$4000.00 by typing 4000
(ENTER]. To make the worksheet
easier to read, draw a line just
above the figure for total costs.
Move to R9C2 and type
—————————— (ENTER]. You see:

1 \ ]

Sales

1
2
3
4
5 Cost
[
7
]

Naterizl £4000.00
Labor $7000.00
Overhead $4000.00
g
10| Total Lcsts $15000.(H

13| Gross Profits

Edit 8lnk Copy Form Name Opt

S

Tran Menu
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Reviewing and Editing Cells

The edit key lets you see what is
actually contained in a cell. For
example, if you use the edit key
to look at RéC2, you will see the
number 6000; if you use the edit
key to look at R10C2, you see
the formula R10C2=R[-4}C +
R[-3]C + R[-2]C.

While using the edit key to
review a cell’s contents, you can
use any of the special editing
keys available with the Tandy
200 TEXT program to edit that
cell’s contents. For example, you
can use the (=) and keys to
position the cursor to a certain
character and then use

DEL] to delete the
character.

The #VALUE Error Code

If Multiplan cannot calculate the
result of your formula, it
displays an “‘error value” as the

‘result, For example, move to

$4000.000 and, instead of typing
4000 (ENTER. as vou did before,
type $4000.00 (ENTER).

Because you entered $4000.00
with a dollar sign, Multiplan
“thinks’’ that $4000.00 is a
word. Since Multiplan cannot
add words with numbers, it
displays #¥ALUE, an error code,
as the result of the total costs’
formula. To correct this prob-
lem, move to $4000.00 and re-
enter it as a number by typing
4000 ‘ENTER:,

Examples of other error values
are #DIV/01, #N/A, #NULL!,
#NUM!, #REF!, and ANAME,
Multiplan always displays an er-
ror value in all caps and precedes
it with a number sign (#). The
meaning of Multiplan’s error
values are in Section I1 of this
manual.

Saving Worksheels on Tape

You have already learned that
anytime you exit Multiplan, your
worksheet is automatically saved
in RAM. You may als¢c want io
save the worksheet on tape as a
backup or as a way of freeing up
memory in RAM.

To save the worksheet on tape
press ([FT), the Transfer key. The
Transfer command line shows:

Load Save Clr Goto

Choose Save by pressing (F2
*The Transfer Save command line
shows 2 fields:

SAVE filenanme; I
I svux

The Save filename: field lets you
specify the name of the file you
want to save. Type
CAS:SPENCE.

The Norm/SYLK field lets vou
choose which format you want to
use for saving the file. Multiplan
suggests Norm, which is the
response you want for all normal
applications, so leave this
response as is. (The SYLK for-
mat is discussed in the appendix.)

Now prepare the recorder for
recording. Press the (ENTER) key
and Multiplan saves the
worksheet on tape.
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Chapter 3/
Naming and Copying Cells

In this chapter, you will learn how to con-
veniently refer to a group of sales as a
name, such as ‘‘Sales”’ or ‘‘Costs.”” You
will also learn how to build more powerful
formulas by using Multiplan functions.

16 / Entering Formulas Naming and Copying Cells / 17
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Loading a File from Tape

Enter Multiplan and press

to see the function key
line. To load the SPENCE
worksheet from tape, press (F7),
the Transfer command, and
choose Load by pressing (F2).

Now prepare the tape for loading
and type CAS:SPENCE. Then
press and Multiplan
loads the file into RAM, (When
using Multiplan to ioad a file
from tape, you must specify a
filename.)

Entering Column Headings

As of now, the worksheet con-
tains sales and costs figures for
only one month. To be complete,
it needs to show these figures for
each month of the year.

Move to R1C2. Type January
and press =1. You see:

2 | 3
sonvary

$20000.00

$4000.00
$7000.00
$4000.00

10 $15000.00

0 a0 1 O~ W - el P =R

Edit Blnk Copy Form Name Opt Tran Menu

o

Enter the rest of the months
(February-December) on the next
11 columns.

18 / Naming and Copying Cells
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Re-Aligning Cells
to the Center

The monthly column headings

are aligned to the right, which is
Multiplan’s default, They would
look better aligned to the center.

To accomplish this, vou need to
reformat them. Move to January,
press (F4), for Format and then
choose (F2) for Cells. You see
the same Format Cells command
line, which you have seen before.

The cell: field, as always, lets
you specify which cell to refor-
mat and proposes the current cell
(R1C2). You could leave this
response as is and reformat each
of the 12 column headings in-
dividually. But it is much faster
to reformat all the column
headings at the same time.

To specify all the columns in the
current row, you need to change
R1C2 to simply R1. To do this,
press (F1) to enter the edit mode.
Notice the double arrows in the
upper left corner. Use the arrow
keys to move the cursor to the
2" in “RI1C2” and press

twice.

Now press (F3) to choose
“‘center’* and press (ENTER) to
enter the command. Multiplan
realigns all cells in Rl to the
center.

Copying Cells to the Right

You now have financial figures
for only 1 month: January. To
quickly enter financial figures for
all 12 months, use the Copy
Right command.

Copy the sales figures first.
Move to *“$20000.00"" and press
for Copy. Then select Right
by pressing {(F2_. The Copy Right
command line shows:

Right

¥ocells: I

lZ.

30 s

The right # cells: field lets you
specify how many times you
want the cell copied. Type 11,

The at: field lets you specify
which cell you want copied.
Multiplan suggests the current
cell (R3C2), which is the
response you warnt.

Press and Multiplan
copies the contents of R3C2 to
the next 11 columns. Using the
arrow keys, you can sce¢ that
$20000.00 has been copied 11
times.

You now need to copy January’s
material, labor, overhead, and
total costs figures to the next 11
columns in the same way that
you copied the sales figures. This
time, though, you can copy all
the rows at the same time by
specifying a range of cells.

Specifying a range of cells

Move to the upper left of the
area of cells you want copied. In
this case, move to the
“$4000.00°" next to ‘‘Material.”’
Then press (E3) for Copy and, as
before, select for Copy
Right. The command line shows:

|
|Right # cells: I at: R&C2

The right # cells: ficld shows 11,
the same response you specified
before. You still want 10 copy to
the next 11 rows so leave this
response as is.

Move to the at: field by pressing
(TAB). This time, you do not
want to copy only one cell; you
want to copy a range of cells.
Press : {cclon}. You see:

at: hec2:j

Right # cells: 1

Using the (1) key, move o
$15000.00. You see:

Right # cells: 1 at; R&C2:R10CZ

Notice how easy it was 1o specify
the range. Now press
and watch as Multiplan copies
the entire range of values.
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Naming Cells

You now need to enter the for-
mula for 1 more row of figures:
gross profits. As vou know,
gross profits is sales minus total
costs. A formula that uses these
names will be easy to build and
understand. Before you can build
such a formula, however, you
need to name some of the cells.

Multiplan lets you name any cell
or group of cells, so that you can
refer to them more easily. You
can, for.example, name all the
cells containing sales figures as
“sales”; then refer to those
figures as ‘‘sales.”

For the gross profits formula,
vou need to define the cells con-
taining the sales figures and the
total costs figures. Start with the
sales figures, Move to ‘‘Sales”
and press (F§), the Name func-
tion key. The Name command
line shows 2 fields:

refer to: R3ICY

PP )

The NAME: field lets you
specify a name. Multiplan’s pro-
posed response—‘‘Sales” —Ilets
yvou quickly use this row heading
as the name.

20 / Naming and Copying Cells

Move to the refer to: field by
pressing (TAB). This field lets
you specify which cells you want
to the name to ‘“‘refer to.”” Press
(=) to move to the first sales
figure, which is in Column 2
(January). You see R3C2 in the
“‘refer to’ field. Press (1) (col-
on). Then use (= to move to the
last sales figure, which is in Col-
umn 13 {December).

The command line now shows
that you want to name all the
cells from R3C2 to R3C13 as
““‘Sales.”” Press (ENTER).

Now name the total costs figures.
Move to “Total Costs’’ and
press (F5). You see:

Notice that since you are using a
similar procedure that you used
to define *“‘Sales,”” both of
Multiplan’s proposed responses
are the responses you want. You
need only press (ENTER] to
define **Total Costs.”’

Notice also that Multiplan is us-
ing a name that is slightly dif-
ferent from the row heading: The
name Multiplan is using is
“Total__Caosts”’; the row heading
is “Total Costs''. Because
Multiplan cannot uses a space in
a name, it has substituted a
underline character (__) for a
space.

Reviewing and Deleling
Names

if you forget how you have
named cells, you can use the
Name function key to refresh
your memory: Press (F5); then
use (=) to “‘step through’’ each
names. When finished, press
SHIFT)BREAK].

The only way you c¢an remove a
name is to redefine its cells as
blank. For example, to remove
the name **Sales™ (do not do this
for now) you would need to
press the following keys: F5),
(= (until **Sales’’ appears),
(TAB), and then (SHIFT)DEL).

Building a Formula with
Names

With sales and total costs defin-
ed, it is easy to build a formula
for gross profits. Move the
R13C2, next to “*Gross Profits.””
You see:

; 1 | 2

2

3isales 52000C.00
4

5jLost

&, Natarial 54000.00
74 Labor $500C.00
8| Overhead $400C.00
9

$15000.00

10| Total Costs
1
12
13 6ross Prefits [ HENNNEREEN

14:

15

Edit Blnk Ccpy Form Nane Opt Tran Menu

Now type the formula: =Sales-
Total__Costs (Be sure to include
an underline character, rather
than a space, in
“Total__Costs.”’) You see:

Value: =Sales-Tatsl_Costsl]

R S S

Press (ENTER) to enter the for-
mula and Multiplan calculates
the gross profits. You see:

1 | 2

2

3| salas £20000.490
4

5| Cost

[ Material $4000.00
7 Labor $6000.00
l Overhead $4000.00
§

101 Tatal Casts §15000.00
"
12
13| Gross Profits
14
15
Edit Blnk Copy form

§5-0C.,00

Name Opt

Tran Menu
I3 el i

e

oL L2 SE O

Now copy this formula to the
right 11 times. (Press (E3), for
Copy, (E2), for Right, and type
11 (ENTER).)
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Calculating Functions: SUM

It locks as if Spencer Ceramics
has made a lot of money. To
find out how much, add another
column heading for “*Sum.”’
Move 1o R1C14 and type Sum
(ENTER]. You see:

13 | 14
December Sur

$20000.00

$4000.00
$7000.00
$4000.00

$15000.00

—- O WD O o O 1n e Ll e

o

$5000.00

13
14|
tgit Blnk Copy Form Name (Opt

Tran Menu

= -0

The word “*Sum’’ is centered
because you use the Format Cells
command earlier to center the
entire row.

To calculate the sum of sales,
use the Multiplan function SUM.
First move to where you want
the result to be: RIC14. Then
press =. The command line
shows:

Type SUM(Sales).

22 / Naming and C()pying Cells

Note: When using any of the
Multiplan functions, type the
SJunction name followed im-
mediately by an opening paren-
thesis. Do not leave any space
between the function name and
the opening parenthesis.

Press (ENTER). You see:

13 | 14
December Sum

$20000.00

$24Q0GE.00

$4000,00
$7000.00
$4000.40

10 $15000.00

I3 $5006.00

Edit Bink Copy Form hame Opt Tran Meny

[ S N S S T -

The #NAME Error Value

Earlier, you learned about the
#VALUE error value. When us-
ing names in formuias, you
might encounter another error
value: #NAME.

For example, see what happens
to the sum of sales formula if
vou ‘‘undefing” the name
““Sales”’: Press F%), for NAME,
and then press until ‘Sales’’
appears, (TABJ, (SHIFTXDEL)
and then (ENTER_.

Multiplan must now compute the
sum of ‘‘Sales’” but does not
know what numbers the name
*'Sales”” refers to. To let you
know of this problem, Multiplan
displays “#NAME’" as the sum
of sales. And, since the formula
for gross profits also includes the
name ‘‘Sales’’, Multiplan dis-
plays “#NAME’" as its result
also.

Correct this problem by redefin-
ing ““Sales.”’ Press (E5) for
Name, The Name command line
should show a blank for the
“NAME:” field and “‘R3C2:13”’
for the “*Refer to:’’ field. Re-
enter the name by typing Sales
(ENTER). You see the correct
values for the sum of sales and
for gross profits reappear.

Relative v Absolute References

So far, this manual has referred
to cell positions in 2 ways: as ab-
solute positions, such as R3CI14
or R3C14, and as relative posi-
tions, such as R[-4]C. It has also
used names, such as SUM(Sales)
or Sales-Total Costs, to refer to
absolute or relative cell positions.

The major difference between ab-
solute and relative references ap-
pears when copying formulas. If
you copy a formula that uses
relative references, the formula
will use values relative to its new
position. If you copy a formula
that uses absolute references, the
formula will use the values from
its old position.

For example, in Chapter 2, you
copied a formula for total costs
from Column 2 that uses relative
references (=R[-4{C+ R[-3]C+
R{-2]C}. Because it uses relative
references, each formula that you
copied works with values relative
to its new position,

If vou change a cost from Col-
umn 2, this will affect the total
costs in Column 2 only. By the
same token, if you change a cost
in Column 3, this will affect the
total costs in Column 3 only.

col2 col3 colé
; |
rou3 | 1| 1,
|
rowa 2 z q 2 '}
: ]
L
rows 3 j | 3 f 3
rowé ] 6 6

Relative Farmula in rowé:

R[-31¢ + R[-21C « R[-11C
Now assume that you\the total
costs formula you copied from
Column 2 uses absolute
references, such as =R6C2 +
R5C2 + R4C2, rather than
relative references. By using ab-
solute references, each formula
that vou copy will work with
only with the absolute values
from Column 2.
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If yvou change a cost in Column
2, this will change the total costs
in all the columns. If you change
a cost in Column 3, this will
have no affect on any of the
total costs in any of the columns.

coled col3 col4
row3 1 ]
rawh 2 I
rows 3
L
rowt & 6 6

Absolute Formula in rowé:
R3C2 + R4CZ + R5C2

Changing a Formula to a
Relative Reference

For reasons of flexibility, this
manual had you use a formula
with relative references to
calculate total costs. Similarly, if
you use a formula with relative
references to calculate the sum of
sales, you will be able to use the
same formula to calculate the
sums of total costs and gross
profits.

To change the sales formula so
that it uses relative references,
you need to first edit the formula
in R3C14. It now contains for-
mula ** =SUM(Sales).” Because -
names are defined by absolute

24 / Naming and Copying Cells
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references, Sales is handled the
same as an absolute reference.
You need to change Sales to
relative references.

To edit the sales formula, move
to R3C14 and press (E1), for
Edit. The command line shows
the formula in this cell:

Edit:

suntsaiesd
T

o (R

Press (=) to move to the end of
the formula. Since you are in the
“‘edit mode,” the arrow keys
simply move the cursor on the
edit line, rather than entering cell
references.

To enter relative cell references
in the Edit command, press JF1)
again. The “Value” prompt
replaces the ““Edit”’ prompt. This
means that you can use the ar-
row keys to enter cell references,

Press (BKSP) to erase ““Sales)’’,
but leave ““SUM{*".

value: =Suntll

Ty
21 [

f i

Value: =sumercr-1211)

TP DY

Multiplan inserts a relative
reference into your formula.

Press : (colon).

Vatue: =SUM{RtI-121:]]

ozl 3 Is

Press (--] once (to R3C13).

Value: SAMRLI-121:RCI-1])

"2 2) 13D el IS

Press ) (right parenthesis).

|
Value: =SUMIRCI-121:RCI-11}] |

DD rsl e

Press [ENTER .

.
I 13 | 14 i
1 Desember Sum :
D2
3 $2000C.00
|
4
5
6 $400C.00
i
]
9
210
|
2
13
14

Edit 8lnk Lopy Form Name Opt

Tran ¥enu

Copying a Formula:
The Copy From Command

Now, you can easily use this
same formula to calculate the
sums for Total Costs and Gross
Profits by copying the formula
into cells R10C14 and R15C14
using the Copy From command.

Press (F3), for Copy, then (F4),
for From. You see:

For the From: field, Multiplan
propases that you copy from the
current cell. This is the response
you want so leave this response
as is.

Press _TAB) to move to the to:
field. Using (I, move to
Row 10.

From: RIC14 to:

EEEE]
LE. L3,

CIEE |

This is cne of the cells to receive
a copy of the formula. The other
is in Row 13. Because the cells
are not next to each other, you
cannot use colon to specify a
range of cells, as you have done
before. You need, instead, to
specify a list of cells by using a
comma.

Press , (comma).

From: R3C14 to:

a10c14

Sl

Now use 1) to move to Row 13.

From: 3014 to:

R10C14,R13c1¢]

5.
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Press (ENTER), and waich the
values appear in Rows 10 and 13
of column 14. Use to scroll
through the worksheet:

13 | 14

$20000.00 $24200.00

$4000.00
$2000.00
$4006.00

10 $15000.C0

$180000.00

13 $5000.00

Edit Blnk Copy Form Name Cgt Tran Henu
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Before going to the next chapter,
move to the beginning of the
worksheet. Multiplan always
loads a worksheet exactly as it
was when vou saved it. Use Goto
command ((F7 (F5)) to move the
cell pointer to R3C2 and press
(ENIER..

You can now exit Multiplan by
pressing the key which
returns you to the main menu.
Remember than when you exit
Multiplan your worksheet is
automatically saved to RAM.
Since you opened a new file at
the beginning of this section, the
worksheet is saved in RAM as
SPENCE.CO.

Chapter 4/
Using the Worksheet

In this session, you will use the worksheet
to see how Spencer Ceramics’ profits
change as costs and sales change. You will
also learn how to print the worksheet and
use special Multiplan options.
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Building ¢ Formula to Show
Increasing Sales

Enter the SPENCE.CO
worksheet. The screen should
look just as it did when you last
exited this file:

F | 3

i January Fehruary

F

3 £20000.00
4

5

[ $4000.00 $4000.00
1 §7000.00 $700C.00
E 54000.00 $4000.00
9 ..................
10 £15000.00 $15000.00
11

12

13 §5000.00 $5000.00
14

Tran Menu

Edit Bink Copy Form Name Opt

The information on Spencer
Ceramics indicates that sales have
been increasing by about 1% a
month. To see the effect of a 1%
monthly increase in sales, first
move to R3C3, under February,
which is the first month that will
show an increase.

2 | 3
1 Januatry February
z
3 $20000.
4
$
6 $4000.00 $4000.,00
7 $7000.00 $7000.00
§ $4000.00 $4000.00
T
10 $15000.00 £15000.00
11
12
13 $5000.90 $5000.00
14

Edit Bink Copy Form Name Opt

v - -a

Tran Menu
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Press =. The command line
shows:

a

value =Jj

Using January sales as a base for
the remaining months, enter a
formula that will calculate each
month’s sales as a 1% increase
over the preceding month’s sales.
Move to R3C2, under January.
The command line shows:

Value: =RC[-1]

To show February’s sales as a
1% increase over January’s, you
need to multiply January’s sales
by 101% (that is, February sales
are 101% of January’s).

Press * (the asterisk is the sign
for multiplication).

Vatue: =RCE-11+]

Now type 101% (use the number
1, not the lowercase letter 1).

: value: =RCC-13x1014

IS B 5 S

Press (ENTEH). You should see
the new cell value for February
showing a 1% increase over the
previous month, January.

For the Right # cells: field, type
1t

2 | 3
1 January Febiruary
2
3 $20000.00
4
5
§ $4000.00 £4000.00
7
)
.9
10
1M
12
‘13
14

{Edit Blnk Copy Form Name Opt Tran Menu

Copying a Formula

to the Right:

The Copy Right Command
(Review)

Because January acts as the
‘‘base’’ month for the 1% in-
crease, the cell for January Sales
does not contain a formula. You
will therefore be copying the for-
mula for February Sales into the

remaining 10 months of the year.

To copy this formula to the
right, be sure the cell pointer is
on R3C3 (under February), and
press (F3: for Copy.

Right # cells: 10

ad

For the at: field, Multiplan sug-
gests RIC3, the current cell. That
is where you want to start
because the other 10 cells are to
be copies of this cell. Leave this
response¢ as is.

Press (ENTER), then use =) to
scroll through the worksheet to
see the results.

kght Down from

[0 12y 1300 L4l

Press for Right.

January £ 20000.00
February 20200.00
March 20402.00
April 20606.02
May 20812.08
June 21020.20
July 21230.40
August 2144271
September 21657.13
October 21873.71
November 22092.44
December 22313.37
SUM $253650.06

Move to R3C14 to see the sales
figures resulting from a 1%
monthly increase. The formula
was copied to the remainder of
the year, and the cells that
depended on sales figures (gross
profits and sum of sales, for
example) have been updated to
include the new information.
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What If. . .2

The SPENCER worksheet is
based on the assumption that the
company will have $20,000.00 in
sales in the ‘“‘base’” month
(January). The rest of the sales
figures are calculated from a for-
mula that assumes a sales in-
crease of 1% per month. All the
cost figures are the same for
each month.

What if the actual **base”
figures (figures you typed in
rather than figures calculated
from formulas) are different
from the estimates you typed in?
You would want to change the
“base’’ figures, but would want
to protect your formulas {espe-
cially those for calculating total
costs and gross profits) from |
alteration. How do you protect
your formulas from accidental
alterations? And how do you
quickly find which cells contain
the “*base’’ figures?

The Options Command

As you have seen, if you change
the contents of a cell, such as
January Sales, Multiplan recalcu-
lates all of the cells that depend
upon that cell.

Use the Goto command to move
to R3C2. Change January sales
by typing 30000. Press (ENTER)
and scroll through the worksheet
to see how the remaining sales
and profits figures change.
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Likewise, if you change the for-
mula in R3C2 {under February},
to reflect a 2% increase (*102%),
Multiplan will automatically
recalulate the worksheet.

If your worksheet contains many
formulas, each change may re-
quire several moments to com-
plete the recalculation. To speed
up entering a number of changes,
you ¢an turn off the automatic
recalculation option by using the
Options command. Press (F61.
- S

: 30000

FORMUL A

Select to turn off the auto-
matic recalculation and press
ENTER).

Now change the number for
January sales to 10000 and press
(ENTER). You will see that only
the cell for January sales

changed.
[ ' 3
1 January February
2
3 £30300.00
4
5
4 $4000.00 $4000.00
7
&
9
10
1
12
13
14
Edit Elrk Copy Fornm Name Opt Tran Menu
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During the time the option to
reclculate is turned off, you can
do a l-time calculation by press-
ing the Recalc key. Press the
Recale key (1)} and watch the
screen. The worksheet has been
recalculated. “*Gross Profits’’
(row 13} now shows losses in

parentheses.
2 | 3
3
4
5
]
7i
5
i
10
1"
12
13
14
15 135000.003 ($4900.00)
14
Edit Bink fopy Form Name Opt  Tras Menu

DS P DU - D

Use the Options command to
change back to automatic recal-
culation ((FB) for Options,
for automatic recalculation,
(ENTER)).

The Print Worksheet
Command

To print the entire worksheet,
press (SHIFT (PAINT). The

command line shows:

wides: [ from: R1:99
Dokl 1iL LE)

[

Multiplan proposes 70 characters
for the ““Width» prompt. This is
the number of characters to be
printed on a line. For the

“from” prompt, Multiplan pro-
poses the entire worksheet (from
row 1 to row 99). These re-
sponses are what you want, so
simply press (ENTER).

The printed pages should look
something like the illustration in
Figure 4.1.

By changing the response in the
“from’’ prompt of the Print
Worksheet command, you can
select the portion of the
worksheet you want to print. For
example, you could specify just
the column showing the sums for
sales, costs, and gross profits
(column 14).

Nete: If you should accidentally
press (PRINT . or ‘GHIFT)
(PRINT), when the printer is not
connected or not turned on,
press (BREAKD to regain control
of Multipian.

Learning More about
Multiplan

The example of Spencer
Ceramics is completed.

Multiplan provides many addi-
tional mathematical, financial,
and statistical functions for
calculations and problem solving.
(So far you have only seen
SUM.) For complete information
about Multiplan, refer to

Section 1I of this manual.
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Sales
Cost
Material
Labor
Overhead

Total Costs

Gross Profits
April

$10303.01

54000.00
$70060.00
54000,00

$15000.00

[(54696.99)
August

$10721.135

$4000.00
$700C0.00
$4000.00

$15000.090

($4278.65)
December
§11156.68
$4000.00

$7000.00
$4000.00

$15004Q.00

($3843,32)

Figure 4.1. Printed Multiplan Worksheet

January
$104000.00
$4000.00

$7000.00
$4000.00

$15000.00

[$5000.00)
May

$10406.04
$4000.00

$7000.00
$4000.00

$15000.00

($4593.96)
September
$108238.57
$4000.00

$7000.00
$4000.0C

$15000.00

(34171.43)

Sem

$126825.01

§180000.040

{$53174.97)
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February

$10100.00

$4000.00
$7000.00
$4000.C0

$15000.00

(54900.00)
June

$10510.210

$4000.00
$7060.00
$4000.00

$15000.00

($4489.90)
October
$10936.85
$4000.00

$7000.00
$4000.00

$15000.00

($4063.15)

March

$10201.00

$4000.00
$7000.00.
$4000.00

$15000.00

{54799.00)

July

§10615.20
54000.00

$70C0.00
$4000.00

$15000.00

($4384.80)

Wovember

511046.22

$4000.00
$7000.00
$4000.00

$15C00.00

($3953.73)

Section 11
Multiplan Reference
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Chapter 5
Elements of Multiplan

This chapter is divided into four sections
that describe Multiplan structure, features,
and operation. Details of the commands,
functions, and messages are described in
separate sections and are covered only
generally in this section. |
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The Multiplan Worksheet

The worksheet is a rectangle with
an arrangement of intersecting
rows and columns. The sheet
may be up to 63 columns wide
and 99 rows long. An area one
column wide by one row high is
called a cell.

Each cell possesses both a value
that may be displaved on the
Multiplan screen and a formula
for computing that value. This
formula may be as simple as the
number 19.95, or it may be more
complex, containing functions
and references to other cells; for
example, “‘previous cell times
growth rate.”

The potential dependence of the
value of one cell on the values in
other cells is the key idea behind
the worksheet. When celis have
been connected by references
among them, a change in one
cell (for example, changing 19.95
to 18.50), causes Multiplan to
calculate the effect of the change
on all other cells. This process is
called ‘‘recalculating the
worksheet.”” Recalculation may
be automatic after every change,
or it may be turned off (see the
Options command in the “‘Com-
mand Directory”’ section. When
automatic recalculation is turned
off, one-time recalculation may
be caused by pressing the
RECALC key {(1).
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The order of calculating the cells
is automatically chosen by
Multiplan so that the calculation
of each cell precedes the calcula-
tion of other cells that depend on
it. If such an order is impossible,
the ““Circular references un-
resolved’’ error message is
displayed.

The Multiplan screen is a
movable “*window'’ through
which to view part of the work-
sheet. Across the top of the win-
dow are column numbers. Down
the left edge of the window are
row numbers. The row and col-
umn numbers tell yvou what area
of the worksheet you are
viewing.

Somewhere within the window is
a highlighted cell. The highlight
is called the cell pointer, and it
points to the ““active cell.”” Many
operations do something with the
active cell.

The actions you want Multiplan
to perform are selected by press-
ing the function key representing
a particular command. The com-
mand line {displayed by pressing
the key) is discussed
more in ‘‘Entering Commands™
in this section. The commands
are described in the “*Command
Directory” section,

The cell pointer can be moved
around by using the direction
keys.

(1) moves cell pointer up
one cell

(1) moves cell pointer down
one cell

(=" moves cell pointer left
one cell

(= moves cell pointer right
one cell

When the cell pointer reaches the
edge of the window, the window
begins to move across the
worksheet one cell at a time.
This is called scrolling. When the
cell pointer reaches the edge of
the worksheet, the cell pointer
stops, and the Multiplan alarm
sounds.

The page keys scroll across the
worksheet a whole windowful at
a time in the direction selected.
The page keys are:

(SHIFTIT) moves cell
pointer up one
page

(SHIFTI) moves cell
pointer down one
page

{SHIFTI)—) moves cell
pointer left one
page

{(SHIFT) =] moves cell
pointer right one
page

The HOME key ((CTRL)([)) may
be used to go to row 1 column 1
quickly (referred to as R1C1).

The END ({TTHL (1)) key may
be used to go to the last row and
last column of the active arca of
the worksheet. The active area is
the smallest rectangle that en-
compasses the cell in the upper
left corner of the worksheet (row
1 column 1, RICI1) and the last
cell to the right and down that
has been given contents or
formatting.

When Multiplan starts, HOME
and END are both at R1C1.

Entering Commands

You direct Multiplan to perform
the tasks you want done by
entering commands, The com-
mands are described individually
in the “Command Directory”
section. This section describes the
methods of command entry.

You select a command by press-
ing the function key that repre-
sents that command. The com-
mand can be displayed on the
bottom line of the screen by
pressing the {TCABEL) key. Press-
ing the (LABEL ' key again turns
off the command line display.

Some of the main commands
have subcommands. In these
cases, when the main command
has been chosen, the main com-
mand line is replaced with a sub-
command line. The subcommand
line is displayed even if you have
turned off the main command
line display with the (LABEL)
key.
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To enter a command:

1. Select a cell (move the cell
pointer to the appropriate cell),
if required by the command to
be selected.

2. Select a command.

3. Select responses for the com-
mand fields. The responses are
used to specify where to Goto,
what to Format, and so forth.

4. Press (ENTER to carry out
the command. Or, press (BREAK)
during the first three steps to
cancel the command.

Selecting a cell is described in the
section entitled *‘The Multiplan
Worksheet,” Steps 2 and 3 are
described below.

Select ¢ Command. You select
a command by pressing the
appropriate function key. (Press
to see the command
line.)

When you have selected a com-
mand, Multiplan displays either a
subcommand ling or one or more
command fields. Typically, a new
subcommand line follows the
selection of a main command.
Select a subcommand as you
would a main command.
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Continue selecting subcommands
until the command fields are dis-
played. The names of command
fields are shown in lowercase let-
ters followed by a colon. For
example:

Right # cells: at:

This command line (from Copy
Right) has two fields: the ‘‘Right
# cells:”’ field and the ‘“*at:”
field.

Select Responses for the Com-
mand Fields. The next step is to
enter responses for the command
field or fields. There may already
be responses in the fields. These
are responses proposed by
Multiplan. If a proposed re-
Sponse suits your purpese, you
need not enter a response in that
field. In fact, if the proposed
responses in all the fields are
suitable, you can just press
(ENTER to carry out the
command.

Entering responses proceeds field
by field starting at the lirst one.
A highlight indicates the
“‘active” field (the field in which
a response is being entered).
Other fields will not contain a
highlight. ’

To move the highlight from field
to field, press the key.
Pressing the key when the
highlight is in the last field
returns it to the first field.

.

You cannoi move the highlight
to the command line. To select
these options, press the function
key that represents the option.

Proposed Responses. The pro-
posed response depends on the
specific command; thus proposed
responses are described with the
commands in the ‘‘Command
Directory’ section. However,
proposed responses follow a few
general principles:

1. When a command field con-
tains a menu, the proposed”’
response is the current setting.
For example, the Options com-
mand initially appears as:

L I S T i

NOGE o Oh LA R Lal =

1
12
13
FORMULA:

with the highlight on Calc show-
ing the current setting in the
““recalc’’ field and on Beep
showing the current setting in the
“mute’’ field. Thus, the same
menu may be used to inspect as
well as select options in com-
mand fields.

2. In other fields, the proposed
response will be the one entered
the last time the command was
used. This simplifies entering a
series of related commands.

3. Yet other fields reflect the
position or contents of the active
cell. For this reason, positioning
the cell pointer before selecting a
command may be helpful.

All proposed responses may be
edited by using the Multiplan
Edit command, described in the
‘“‘Editing’’ section next.

Editing

Multiplan provides an editing
command to edit responses in
command fields. Multiplan’s Edit
command can be used any time
you are entering responses in
command fields. The Edit com-
mand has two modes:

* Edif is used to edit the con-
tents of a cell when you do
not want to use the direction
kevs to enter cell references.
In the edit mode, the direction
keys move the edit cursor
within the command field,
They do not move the cell
pointer. This mode is denoted
by the double arrows in the
upper-left corner of the
display. To enter the edit
mode press once.
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* Vaiue is used to edit the con-
tents of a cell when you want
to use the direction keys to
enter cell references. In the
value mode, the direction keys
move the cell pointer. To
enter the value mode, press
F1) twice until the “Value”’
prompt appears.

To edit the contents of cells,
move the cell pointer to the cell,
then use the Edit command ((F1)
for edit mode or (F1J(F1) for
value mode) for cells with for-
mulas, and edit the proposed
responses in the command line.

Either just after a command is
selected or just after pressing the
(TAE) key, the whole field con-
taining a proposed response is
highlighted.

To replace the proposed
response: Type the replacement.
Multiplan automatically deletes
the proposed response as you
type the new cne.

To delete the proposed response
and leave the field empty: Press
(CELETE). All text that is
highlighted is deleted.

To append to the proposed
response: For cell references
(when the message line shows
“Cell:”"), type a colon (:) or
other operator. For other re-
sponses, press the (=] then type
the additional text.
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Once the proposed response is
altered, one character or word in
the field is highlighted. This
highlight is the edit cursor. If
you are in the edit mode, the edit
cursor may be moved to desig-
nate where or what to edit.

The direction keys move the edit
cursor/cell pointer as follows:

Key Edit Mode

moves edit cursor right
one character.

moves edit cursor left
one character.

moves edit cursor 1o the

beginning of command

line.

moves edit cursor to the

end of command line.

y Value Mode

moves cell pointer right
one cell

moves cell pointer left
one cell

moves cell pointer up
one cell

maoves cell pointer down
one cell

.

3

3600

To insert new text: Type the text.
It will be inserted in front of the
edit cursor.

To delete text: Use
to delete characters on the left
side of the curscr. Use (DELETE)
to delete what is highlighted by
the cursor.

To replace text: Delete the old
text and type the new.

The following formula editing
keys simplify the typing of for-
mulas. These keys all insert text
in front of the edit cursor:

1. As you begin to enter a for-
mula or just after you enter an
operator, the direction keys (as
well as the HOME and END
keys} can be used to enter a
relative cell reference of the
form:

R+ r]C[ = #]

(See “‘Formulas® below for an
explanation of cell references,
relative references, absolute
references, and Names.) As you
move the cell pointer, the refer-
nce will change accordingly. The
cell pointer will return to its
original position as soon as any
key other than a direction key is
pressed.

2. Similarly, the direction keys '
can be used to enter absclute
references of the form:

RnCm

in fields that accept a celi
reference (when the message line
shows Cell:).

3. Relative references created
with direction keys (described
under item 1) may be changed to
ahsolute references by pressing
the Reference key (@) imme-
diately after the direction keys.

4. Names may be entered easily
by pressing the Reference key
((&) first, then using the direc-
tion keys to step through the list
of defined names.

5. Finally, a formula may be
replaced with its resulting value
by pressing the Recalc key (L)
after the formula is entered.

Formulas

Formulas are “‘recipes’” for
calculating values. When these
values are displayed on the com-
puter screen or printed on a
printer, they compose the results
of a Multiplan worksheet.

Multiplan works with different
types of values, which are appro-
priate in different circumstances:

Value Use

used for financial,
statistical, scientific,
and other
calculations.

numbers

text characters treated as
words, including
numbers in special
displays, such as
Saies or 6/14/81.

references
to cells

used to express
dependency of a
value in one cell to
values in other cells
on the worksheet.
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Groups of cells can
be specified by “‘in-
tersection,”” “‘range,”’
and ‘‘union’
operators.

used in making con-
ditionai, “‘either-or”’
(true and false}
decisions.

logical
values

used as substitutes
for values that can-
not be calculated be-
cause of a mistake in
a formula. For ex-
ample, the *‘result”
of division by 0 is an
error value.

CITOT
values

New values may be calculated by
combining other values with the
operators, described below under
the topics “‘Numbers,”” “‘Text,””
and ““References to Cells”'; or by
using functions, such as MIN or
MAX, described in the ““Func-
tion Directory’” section.

Each type of value is described
next.

Numbers. Numbers may be writ-
ten as integers (123), as decimal
fractions (123.45), or in scientific
notation. In the latter case, an
integer or decimal fraction {man-
tissa) is followed by the letter E
and a positive or negative integer
exponent. This notation multi-
plies the mantissa of the number
by 10 raised to the given power.
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For example:

1.5E+6 means 1,500,000
12.1E2 means 1,210 (12.1 x
10%)
(note: + sign may
be omitted}
means 00001 (1 x
107%)

1E-3

Note: When entering numbers in
scientific notation, press (=) first
to enter the Vaine made.

Percentages may be written as
numbers followed by % (same as
division by 100):

15%0 means .15 (15/100)

Numbers are calculated with 14
digits of precision and a decimal
exponent ranging from —63 to
+63. This means that the
smallest positive nonzero number
1s:
A x 10
and the largest one is:
9.9999999999999 x 102

Mathematical operators are the
following:

Operator  Meaning
~ exponentiation.
Calculated by the
rule:
a™b = exp(ln(a)*b).
* multiplication
/ division

aEEsENEEEEEREEEEEEEEEREREDRN
B B E B R EREEESEENERERIMNESHEREI®S.

Ga percent (written after
the value and has the
same meaning as
/100}

+ arithmetic addition

— subtraction (may also
be used in front of a
value to denote
“pegative’’)

Operator precedence is: —
(negative value) is evaluated first,
then %, then *, followed by *
and /, then + and — (subtrac-
tion), and finally the logical
operators described under ‘‘Logi-
cal Values.” Parentheses may be
used t{o alter the order in which
Multiplan performs the calcula-
tion when more than one opera-
tor appears in a formula.

The “Function Directory’” sec-
tion describes Multiplan func-
tions for performing mathe-
matical, statistical, and financial
calculations.

Text. A text value may contain
up to 150 characters.

References to Cells. References
to cells describe the location of
one or more cells on the work-
sheet. References are the means
of access to the values in cells.

A cell reference consists of a row
reference and of a column refer-
ence, in that order. (You ¢an
give cell references by entering
the column reference followed by
the row reference, but Multiplan
stores the reference in row-
¢olumn order.)

A cell reference indicates the
place where a specific row and a
specific column intersect.

For example, R4C3 is a reference
to the cell at row 4, column 3.
Assume that cell R4C3 has the
value 5, the result of the formula
R4C3+1 is 6.

column

.

12 ]3|4]s

54 R4C3+1 = 6

;J

row

(LR BT RN N

Figure 1. Cell Reference Gives
Access to a Value

References may be written three
ways:

as an absolute reference
as a relative reference
as a name reference

Absolute References. An absolute
reference consists of the letters
‘R’ and **C” and the actual
row number and column number
(as illustrated in Figure 1).
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The forms are:

Form Meaning

Rn row number #
(1-99)

Cn * ¢olumn number r
{1-63)

Ru:m all rows from »n
through

Cn:m all columns from

n through m

Placing an R form and a C form
together denotes the rectangle
formed by the intersection of the
rows and columns:

Form Meaning

RnCn single celi at row
xn, column m

Rm:mCp:q a rectangle of cells

Relative References. A relative
reference describes the location
of another cell in terms of the
location of the current cell.
{**Current”® means the cell that
contains the cell reference.) A
relative reference gives a direc-
tion by “+°" for right or down,
or ** ="' for left or up, and a
number indicating how many
rows or columns away from the
current cell.

Current cell refers
to target cell
by R[+21C[-11

i1]2(3]|4

target cell

Plwine| =

Tigure 2. Relative Cell Reference
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The ‘“target’’ cell is 2 rows down
from the current cell (+2) and 1
column left of the current cell

(1.

The forms of relative references
are:

Form Meaning

R current row

C current column

Ri+#] the row that is #
rows below R
(the + may be
omitted)

Cl+n] the column that is
7 columns to the
right of C (the +
may be omitted)

R[ - #} the row that is #
rows above R

Cl—n] the column that is

n columns to the
left of C

As for absolute references, plac-
ing a relative R form and C form
together denotes the rectangle
formed by the intersection of the
rows and columns. For example:

Form Meaning

RC[-1] the single cell just
to the left of the

current cell

The difference between absolute
and relative references becomes
apparent only when a reference is
copied (see Copy command in
the ‘**Command Directory®’ sec-
tion}. Absolute references will

refer to exactly the same cell or
cells in all of the copies. The
cells referred to by relative
references, however, are different
for each copy (see Figure 3):

b
absolute
references
a al ! ac a3
relative
references
. d e f
L

Figure 3. Comparison of Abso-
lute and Relative References

If a reference in cell & is absolute
and refers to cell b, the copied
references in cells ¢/, a2, and a3
will all refer to cell 5.

If a reference in cell ¢ is relative
and refers to cell ¢ as 3 rows
down [+ 3], cell af will refer to
cell d {not cell ¢, cell g2 will
refer to cell e, and cell ¢3 will
refer to cell £,

Names. Names are words used to
identify a cell or group of cells.

A Name may be defined as an

absolute reference with the Name
command (see ‘‘Command Direc-
tory’” section). The spelling rules
for names are:

Names must start with a
letter,

followed by letters, digits,
periods, and underline {__}
characters,

up to 31 characters maximum,

Words that are the same as abso-
lute or relative references (for in-
stance, R1C1 or R) must not be
used for names.

Once defined, a Name may be
used as yvou would use any abso-
lute reference. For example, vou
might define the name Sales to
refer to R3C2:8. The name of
the reference suggests that the
calculation involves sales figures.
The absolute form, R3C2:8, is
not mnremonically suggestive of
sales figures. However, to the
Multiplan program, the meanings
are identical.

The name in the example above
may be illustrated as:

[1j2]|3]4fs|elris]

Figure 4. Names as Cell
References

Three operators may be used to
combine references: intersection,
range, and union.
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Intersection Operator (Space).
The intersection operator is used
to combine two references to
refer to all the cells that belong
to both references.

reference
8

(R

reference

Intersection a b refers to the
shaded area.

(space)
Figure 5. Intersection Reference
As a specific example,
R C3
{space)

refers to the cell where the cur-
rent row and column 3 intersect.

c3

R [ 'R €3

Figure 6. Relative-Absolute
Intersection Reference

When reference forms are com-
bined {that is, an absolute with a
relative, an absolute with a
name, a relative with a name, or
a name with a name), the inter-
section operator must separate
them to indicate access to the
value or values where the (wo
references intersect.
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For example: RC3 is not permit-
ted; write R C3 instead.

If the two references do not in-
tersect, Mulliplan returns a
#NULL! error value.

Range Operator (Calonj (). The
range operator is used to com-
bine two references so that the
values in a group of contiguous.
cells may be used.

The area of a range is the
smallest rectangle that includes
both references.

Typically, in a reference written
as a:b, the *‘a”’ reference is in
the upper left corner and the
“b’’ reference is in the lower
right. For example:

Figure 7. Range Reference

The range operator may be used
to combine any of the reference
forms (absolute, relative, or
name) in any order.

Union Operator (Comma) {,).
The union operator is used to
combine references to refer to all
cells that belong to either
reference.

For example:

RYEH

R1C1,R3C

R34,

Figure 8,

Each reference in a union may
be any form (absclute, relative,
or name}, an intersection, or a
range.

A union usually refers to cells
that are not contiguous. Where a
union describes contiguous ceils,
it describes a rectangle as a range
reference would. For example:

RiC1,R1C2 equals R1C1:2

N T w‘ R ] ¥=|
R1ed, --f”!H-LZ'i LRl RI1EE
L e L o oy T E

union range
R1C1,R1C2 R1C1:2
Figure 9.

but R1C1,R3C1 does not equal
R1:3Ct

AN

m5?¢5;

union
R1C1,R3C1

Figure 10.

The range reference in the second
example includes cells not speci-
fied by the union reference.

References may be used in for-
mulas that require the value of a
single cell. When the reference
describes a single cell and a sin-
gle value is required (for exam-
ple, R1C1 + 1), the value meant
is the value of the cell described
plus the value 1. (Note that this
value may be a number, text,
logical, or error value, depending
on the value in the cell referred
10.)

When the reference describes a
group of cells but a single value
is required, Multiplan chooses
the value to be used from the cell
where the current row or column
intersects the group of cells. In
particular, for groups that are
parts of rows, Multiplan chooses
the value in the current column.
Similarly, from parts of columns,
the value in the current row is
chosen. Figure 11 illustrates a use
for this feature. Using a group
of cells that is neither a row nor
a column (or a part of one of
these) yields no useful results.

! SUU/ 600 | 800 ;7000 f=——— ‘ncome
[

75| 90| 120 ~Tircones15%=
(income () e15%
= 150

L

Figure 11. Single Value from a
Reference to a Group of Cells

Elements of Multiplan / 47



The “Function Directory’” sec-
tion contains descriptions of the
functions that can process a col-
lection of values (SUM(...) for
instance}. Any type of reference
may be given as an argument to
such a function. The value of all
the cells that are described,
whether one or many, will be
processed.,

Logical Values. The logical
values, true and false, are re-
turned by the comparison
operators that compare two
numbers:

Operator Meaning

< less than

<= less than or equal

= equal

>= greater than or
cqual

> greater than

<> not equal

The functions' AND(...), OR(...},
NOT(...), TRUE(), and
FALSE() also perform logical
operations.

The purpose of logical values is
to make “‘either-or’’ decisions
using the 1F(...) function. All of
these functions are explained in
the “Function Directory”’
section.

Note that tex: values cannot be
compared.
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Error Values. When a
Multiplan function, operation, or
reference is used incorrectly, an
error value will result. There are
different error values for differ-
ent error conditions, as described
here. Error values “‘propagate,”
meaning that operations or func-
tions that result in error values in
one cell cause the same error
values in all the cells that refer to
the first cell. This also means
that when one notices an error
value in a cell, the propagation
has to be unraveled step-by-step
until the source of the error is
found.

For example, we notice that cell
R1CI displays the #NAME?
(undefined name) error value.
The formula in R1C1 is a+ 1.
We check the definition of *a’
using the Name command. We
find that the name ‘a’ is defined
to refer to R1C2. That cell is the
next step in the search. When we
look in cell R1C2, we may find
the cause there, but we may also
find references to other quantities
which will have to be inspected.
We may have to look at more
than one cell to find the source
of the error.

The error values and their causes
are:

_—

Value
#DIV/()

#NAME?

#N/A

#FNULL!

FNUMI

#RLEF!

#VALUE!

Coause

result of an attempt
to divide by 0.

result of an unde-
fined label reference.

result when the value
is not available.
Also, #NA is a
special value that
may be created using
the NA() function
and which will be
propagated by
arithmetic.

result of specifying
an intersection of
disjoint areas; €.g.,
R1 R2 (use union in-
stead, R1,R2).

result of overflow
(number is too large
or too small) or of
an iliegal use of an
arithmetic function;
e.2., SQRT{—1).

result of a relative
reference reaching
outside the sheet or
of a reference to a
deleted area.

result of using text
where a number is
needed or vice versa,
or of using refer-
eaces when a value is
needed.

Files

The different ways you can store
your Multiplan worksheets are
described below.

Files are storage mediums for in-
formation you create on your
computer. They are identified by
filenames. Filenames are six
character long and must start
with a alphabetic letter.
Multiplan uses files mainly to
store warksheets. Multiplan can
read files, and it can write them.

File Handling. You can store
your Multiplan worksheets in
three different ways:

¢+ RAM — You can store
Multiplan worksheets as files
in your computer’s memory.
When you exit Multiplan,
vour worksheet is auto-
matically stored in the com-
puter’s memory. Even though
your files are stored in
memory, you should period-
ically store them to cassette as
backup files.

¢ Cassette — You can also store
worksheets to cassette tape.
Even if vou store files in
memory, vou should make
cassette copies of the files as
backups. This is a simple and
inexpensive way to store your
Multiplan worksheets.
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* Diskette — 1If you have disk
drives for vour computer, you
can store your Multiplan
worksheets on diskette. The
access time (time to read or
write a file) is much faster
than cassette; however the disk
drives are not transportable as
a cassette recorder is.

Multiplan reads files when a
worksheet is loaded (Transfer
Load command) from cassette or
diskette in Normal mode or from
RAM in any mode.

Multiplan writes the file when a
worksheet is saved (Transfer Save
command) to casseite or diskette
in any mode.

Problems with File Access.
You should be aware of prob-
lems to consider when trying to
read or write a file. If problems
with file access persist, check for
possible causes from the follow-
ing lists.

Problems When Reading.

1. The information may not be
in RAM or on the media
(cassette or diskette).

2. The information is not
reliably readable or is
unreadable. You should maintain
backup copies of important files.
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3. The information is not in the
expected format. Check the
“mode’’ setting of the Transfer
command.

Problems When Writing.

1. The computer’s memory or
storage media may become filled.
Your computer can store only a
limited amount of information in
RAM or on cassette/diskette. As
more files are stored on them,
they may fill up.

2. Previous information stored in
a file may be valuable.

When saving to RAM, Multiplan
automatically overwrites the ex-
isting file,

When saving to cassette or
diskette, Multiplan overwrites
anything previously stored on the
cassette tape or disk file.

3. The cassette or diskette may
be write-protected. Consider the
reason for write-protection

before changing the protection,

4. Errors during writing, such as
an interruption, may leave incor-
rect information on the storage
medium. Make sure that write
operations are allowed to
complete.

Transforming the Worksheet

The information in this section
applies to the Insert command
(PASTE), Refer to the discussions
of this command in the “Com-
mand Directory”’ section for
additional information.

When rows or columns are in-
serted, sections of the worksheet
may be displaced. For example:

One column is inserted before
column 2. This moves the part
of the worksheet that is to the
right of column 2 one column
farther to the right. .

Because these commands may
change the location of cells,
Multiplan also automatically ad-
justs any references to the cells,
whether they occur in formulas
or in the definition of names.
However, the adjustments to
some references after the work-
sheet has been transformed may
cause problems. The problems
fall into the following general
categories:

1. If the reference is to a group
of cells and the transformation
would distort a rectangular part
of the group into a more com-
plex shape (for example, if a cor-
ner cell is deleted from a rec-
tangular area), the name defini-
tion is not changed.

2. If cells are inserted adjacent
to a group of cells, references to
the group are not updated to in-
clude the new cells. 1f the
enlargement of the group is
desired, the insertion must be
made inside of the group rather
than at the boundary. If neces-
sary, the new cells may be in-
serted at an unambiguous place
inside the group. Then copy the
cell contents as required.

3, If a formula is copied into a
number of cells using the Copy
Down, Copy Right, or Copy
From commands, the relative
references in all of the formulas
are adjusted equally. The model
formula for the adjustment is the
first one encountered on the
sheet. This means, for example,
if the formula

RC[— 11*1.05

is copied from RIC2 to R1C14,
and if a column is added be-
tween columns 5 and 6, all for-
mulas will be adjusted according
to R1C2; no change in this case.
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Chapter 6
Command Directory

This chapter explains each Multiplan com-
mand. At the beginning of each command
description, the complete menu for the
command or subcommand is shown with
proposed responses. The notations this
chapter uses for these proposed responses
are:

RC indicates the active cell

R indicates the row number
of the active cell

C indicates the column
number of the active cell

() indicates a description of
proposed response

The examples provided are intended to give
you a sample of uses for a command. A
short description of the action to be
performed precedes a command format
with proposed responses in the fields.
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To recreate the example yourself, use any
of the methods for entering responses until
your command line looks like the example.

Related and similar commands are listed
under the heading ‘‘See Also.”” Commands
that offer subcommands are described only
generally under the main command head-
ing. Refer to the subcommand descriptions
for the details of performing a particular
action.
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Blank — Function Key (F2>
BLANK cells: RC

Enter reference to cell or group
of cells

Description

Replaces contents of specified
celis with blanks, The proposed
response permits quick blanking
of the active cell.

The format of the cell is not
changed. The cell is still available
for storing values.

Names are not affected. If a cell
was Named before the Blank
command was used, that name
still applies.

When a formula refers to a
blank cell, its number value is
taken as zero, or its text value is
a blank.

Examples
To blank the cell in row 3
column 2:

BLANK cells: R3C2

To blank all cells in the area
named Sales:

BLANK cells: Sales
To blank an irregular area:
BLANK cells: R1:6C1,R7:8

See Also
Transfer Clear to clear the entire
sheet.

Copy — Function Key F3)
Rght Down From

Select corresponding Function
Key for Right, Dawn, or From,

Description

Presents a choice of ways to
copy some cells into other cells.
Both the contents and the for-
mats of the source cells are
copied. Source cells are not
altered,

Copy Right copies one cell or
a column of cells into cells to
its right.

Copy Down copies one cell or
a row of cells into cells below
it.

Copy From is the general
form and can be used for all
copying on the active work-
sheet. Copy Right and Copy
Down are included because
they make a common copying
task easier.

The subcommands are explained
individually on the following

pages.

See Also
Insert to add new cells between
existing ones.
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Copy Down — Funetion Keys
F30 (F3)

DOWN #cells: I at: RC

Enter the number of ¢ells tc
copy down.

Description

Copies the specified cell the
number of times specified in the
‘i cells” field into the cells
below it.

The proposed response for the
“# cells™ field is the number
used in the last Copy Down or
Copy Right command. The total
number of identical cells will be
the number specified plus one
(for the original).

The command can alse copy
down a row of cells by specifying
a row or part of 2 row in the
“at” field.

Examples

To copy the value and format of
R1C1 into the 10 cells below it:

DOWN # cells: 10 at: RICI

To copy the first five cells in row
1 into the next four rows bhelow:

DOWN # cells: 4 at: RICI1:§
Copy From — Function Keys
(F3.(F4)

FROM: RC 1o0: RC

Enter reference to a cell or a
group of cells
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Description

Copies the contents of a cell or
group of cells 1o another location
on the sheet. Copy From is used,
for example, when the source
cells and the destination cells are
not in the same row or column,

When there is only one source
cell, the cell contents are copied
into each destination cell.

When the source is a group of
cells, the entire group is copied.
When only one destination cell is
given bur the source is a group
of cells, the specified destination
cell marks the upper left corner
of the destination area.

In general, either the source or
the destination should consist of
a single cell.

In special circumstances, copying
vectors can be accomplished. (A
vector is a line of two or more
cells, either in a row or in a col-
umn.} Copying from a row to a
row or from a column to a col-
umn is allowed if the source and
the destination are the same size.
If copying is done from a row
vector t¢ a column vector, or
from a column to a row, the re-
sulting copy is a rectangle in
which the source vector is copied
starting at each cell of the target
vector,

The following diagrams illustrate
the results of copying vectors, as
described above:

source

e

destinztion source

s

ination

destination

o
5 b | ¢
.
b [+
b c
i

Figure 12. Results of Copying
Vectors

If ather forms of copies are
attempted, the system cancels the
copy command and displays the
“Illegal parameter’’ message.

Examples .
To copy the contents of cell
RIC1 into cell R53C3:

FROM: RIC1 to: R5C3

To copy the contents of cell
RICI into all cells in column 8;

FROM: RIC! to: C8

To copy a square patch of cells
in the upper left corner of the
worksheet into a square patch
beginning at R8C1:

FROM: R1:4C1:4 ta: RBCI

The upper Ieft cell of the new
patch is R&CI1, After the copy-
ing, R8C1 is a copy of RICI,
RBC2? is a copy of R1C2, and so
on to R11C4, which is a copy of
R4C4.

Likewise, the same copy can be
made by also specifying a
destination area that matches the
source area:

FROM: R1:4C1:4
to: R&:11CI1:4

To copy the first four cells in
column three into column six:

FROM: R1:4C3 to: RIC6
for the upper left of area, or

FROM: R1:4C3 to: RI1:4C6
for the matching area.

To copy the first four cells in
column six three times:

FROM: R1:4C6 to: RI1C6:8

The source cells are part of a
column while the destination area
is part of a row. The source col-
umn is copied down beginning at
each cell of the destination.
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Copy Right — Function Keys

F3IFZ)
RIGHT # cells: 1 at: RC

Enter a the number of cell to
copy right.

Description

Copies the specified cell the
specified number of rimes into
the cells to the right of the
specified cell.

The proposed response for the
““# cells” field is the number
used in the last Copy Down or
Copy Right command. The total
number of identical cells will be
the number specified plus one
(for the original).

The command can also copy
right a column of cells by speci-
{ying a column or part of a col-
umn in the “at’ field.

Examples

To copy the contents of the ac-
tive cell (R1C1) into the 8 cells to
the right of it:

RIGHT # cells: 8 at: R1C1

To copy the contents of the 5
cells in column 1 (R1:5C1} into
column 2, giving two side by side
columns with the same contents:

RIGHT # cells; t at: R1:5C1
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Edit — Function Key

EDIT: contents of RC

Description
Used to edit a formula or value
in the active cell.

The current contents are shown
in the command line. The edit
cursor is placed at the end of the
current contents.

After you have edited the cell’s
contents, press (ENTER_.

Press BREAKD instead of pressing
ENTER to cancel your changes
and to return to the main com-
mand line menu.

If the cell contains a formula,
Maultiplan checks the formula for
errors when (ENTER) is pressed.
If the formula contains an error,
the erroneous part is highlighted,
and the Multiplan Edit command
rerains active.

See ““Editing’’ in the ‘‘Elements
of Multiplan®® section for the
description of the editing keys.

Format — Function Key (F4

Select the corresponding Fune-
tion Key.

Description
Presents a choice of various
display adjustments.

Format Cell alters the align-
ment and format of a cell or
group of cells.

Formar Wide sets the width of
all columns.

The display of cell contents is
controlled by the settings in the
“‘alignment” and *‘format’’
fields of the Format Cell
command.

The setting in the “*alignment’’
field controls the placement of
the contents within the available
spaces of the cell; whether the
empty space is placed 10 the right
of the contents, to the left, or on
both sides.

The setting in the “*format™
field, together with the response
in the *“# Dec”’ field, controls
how the value is displayed, as a
number in fixed, general or
dollar format.

Format Cells — Format Keys
(Fa)F2)

Cells: RC # Dec: 2
Left Cen Rght Fix Gen §

Enter reference to cell or group

of cells and select corresponding
Function Kevs for alignment and
format fields.

Description
Alters the alignment and format
codes of one or more cells.

The proposed responses are the
format codes of the active cell,
This command may be used to
review the settings for the active
cell.

Gen

The settings of the active cell
may be given to a group of cells
by changing the response in the
“‘cells™ field.

The alignment codes are:

Center the cell
display in the

Cen Center

column,

Left Left Left—justify the
cell display in the
column.

Rght Right Right—justify

the ceil display in
the column.

The format codes are:

Fix Fixed
point

Numbers are dis-
played rounded
to a fixed num-
ber of digits of
decimal fraction,
The number of
decimal places is
set in the “#
Dec’’ field of the
Formar Cell
command.

General Numbers are dis-
played as precise-
ly as possible in
the available
width of the cell,
with scientific
notation used
automatically, as
needed.
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$ Dollar Money amounts
are displayed with
a leading dollar
sign and two
decimal places.
Negative numbers
are shown in

parentheses.

The ““# Dec”’ field is used only
for the Fix and $ format codes.
If you enter a response to this
prompt for the other format
code, your response is ignored. If
you are not specifying one of
these two format codes, you can
simply press (ENTER: after speci-
fying the format code.

Examples

To align the contents of the ac-
tive cell {R5C13) in the center of
the available spaces:

¥ Dec: 2

tells:
Le

Press for center alignment
and then (ENTER).

To display the cells in column 2,
rows 3 through 6 as money
values preceded with a dollar
sign and displayed with two
decimal places:

¥ Dec: 2

Fix Gen [ EH

feils: RI:6c2]
Left Cen CPEM
SR
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Type R3:6C2. Then, press (F4
for right alignment and for
dollar format. Then press

ENTER).

Format Width — Function
Keys F3)

WIDTH of cells: 9
Enter a number

Description

Sets the width of all columns to
the specified width. Width can be
from 4 to 30.

If a cell contains text longer that
the column is wide, Multiplan
cuts off the display at the right
edge of the column. Use this
command to widen the column
width.

If a cell contains a number that
cannot be displayed in the col-
umn width, Multiplan displays a
series of number signs (#) or the
number in scientific notation
{depending on the format code).
This ¢an be fixed by widening
the column, or sometimes by us-
ing a different format code.

The initial default width is 9
characters.

Examples
To set the column width to 15:

WIDTH of cells: 15

Insert (PASTE.

PASTE #: 1
Row Col

before: RC

Select option.

Description
Inserts row(s) or column(s) into
the worksheet,

Insert Row inserts new rows,
moving the rest down.

Insert Column inserts new col-
umns, moving the rest to the
right.

Multiplan adjusts all references
affected by the insertion. See
“Transforming the Worksheet’’
in Part 1 for the description of
how the Insert command affects
references.

The Insert command will not be
carried out if the insertion would
push data off the edge of the
sheet. If, for example, you have
data in column 63, an attempt to
insert even one column will
receive the message “‘[llegal
parameter.’” Similarly, if you
have data in column 50 and at-
tempt to insert 14 columns, you
will receive the “*[llegal
parameter’’ message.

Examples:
To add a column just left of the
active one (column 3):

PASTE #:
! Row

before: (3

To insert a new row above row
7:

before: R7

Press (F2) to select row insertion.

Name — Function Key (5}
NAME: refer to: RC

Enter name

Pescription

Assigns a name to a cell or area
of cells. The name may then be
used to refer to that cell ar area
in a command or formula.

The proposed response for the
“NAME?"” field is either a blank
or text. If the active cell contains
text, Multiplan proposes that
text, with any illegal characters
removed, as the name to be
defined. This makes it easy to
convert a title already given to a
row or column into a name.

If cell R5C1 contains the text
Costs as a title, then the Name
command can be used to define
the name Costs as R5C2:15. Text
used as titles and names are very
different and should not be con-
fused. However, it will be easier
to read your formulas if the
names in them correspond to the
visible titles on your worksheet.
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1f you want the name to be
something other than the pro-
posed response, simply type the
new response.

The proposed response for the
“refer to”’ field is either the ac-
tive cell or, if the last name
defined was a vector (portion of
a row or column), the same vec-
tor shifted to the active row or
column. This feature makes
defining parallel groups a simple
task.

If the name you enter is already
defined, after you press
the proposed response in the
“refer 10’ field shows the cur-
rent definition.

Names must begin with a letter.
The rest of the characters of a
name may be any combination of
letters, numbers, the periad (.),
and the underscore (__). (These
rules are the same ones used in
the BASIC programming
language.) Proposed responses
are automatically made to con-
form to these rules. lilegal
characters are ignored and
underscores are substituted for
blanks embedded in text strings.

Names may be up to 31 charac-
ters long.

Names may not be a combina-
tion of characters that could be
confused with a reference. See
the descriptions of references in
“Formulas,”’” in the ““Elements of
Multiplan® section.
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To see the names that have been
defined, select the Name com-
mand. Use the direction keys te
display each defined name and
its definition in the command
fields.

To change the definition of a
narne after viewing it, use the
edit keys to alter the response in
the “‘refer to’" field and press
ENTER .

Names are deleted by making
them refer to no area. Enter the
narae in the “NAME’” field,
delete the response in the “‘refer
to’’ field, and press (ENTER..

Example
To define row 10, columns 3
through 15 as Sales:

NAME: Sales
refer to: R10C3:15

Options — Function Key (F&

FORMULA: (formula of RC)
Calc ! Beep Mute

Selact option by pressing Func-
tion Keys

Description
The proposed responses show the
current settings.

The “*Calc’’ option controls
when Multiplan performs for-
mula calculations. If the ““Calc’’
option is set, Multiplan recalcu-
lates all formulas whenever a cell
is changed. If the *‘recalc”
option is not set, recalculation is

done only when the RECALC
{C1) key is pressed or during
Transfer Save.

The length of time Multiplan
takes to recalculate a sheet
depends on how many cells are
in use, and on the complexity of
the formulas in them. When you
want to make many entries on a
busy worksheet, do not set the
“Calc” option for quicker
response. Set ‘“‘recalc” again
when you want to see the effect
of each change.

The *“mute’” option controls the
Multiplan audible alarm. The ini-
tial setting is on (*‘Beep’”) which
means the alarm sounds when an
error is made. Select “Mute”’
when you want to mute the
alarm.

The “FORMULA"" prompt
shows the formula contained in
the active cell. The formula may
be text, a number or an actual
formula,

After you press ENTER),
Multiplan will display in the
message line (top line of the
screen) the number of bytes re-
maining. This number is different
from the number of bytes dis-
played when you exit to Menu.

Print Window — (PRINT. Key

Description

Prints the current window (the
portion of the worksheet
displaved on the screen).

If you wish to stop the printing,

press (BHEAK {(SHIFT
(PAUSE)).

If you press (PRINT) and the
printer is not attached or turned
on, you can press \BREAK] to
regain control of Multiplan.

Print Worksheet — (SHIFT)
PRINT]

width: 70

from: R1:99

Select the width of printout and
area to print.

Description
Prints all or a portion of the
Multiplan worksheet.

Empty columns at the right of,
and empty rows at the bottom of
the sheet are not printed.
Multiplan prints as many col-
umns across the page as will fit
in the print margins. If there are
rows left over, it prints a second
page, repeating the same col-
umns. When all the rows have
been displayed, Multiplan starts
the next set of columns on a new
page, Thus if the area to be
printed is wider than the paper,
vou can assemble the complete
width by cutting and taping later.
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If you wish to stop the printing,
press (BREAK) ((SHIFT PALUSE)).

—_—

If vou press (SHIFTIFRINT;
and the printer is not attached or
turned on, you can press
BREAK 1o ragain control of
Multiplan.

The “width’’ field sets the maxi-
mum number of characters to be
printed on each line.

If you want to print the entire
worksheet, enter R1C1:R99C63
as the range in the ‘“*from”’ field.

If vou want to print only part of
the worksheet, specify a reference
to a rectangular group of cells in
the “from"’ field.

Example

To print the rectagular area start-
ing at R3C10 and ending at
RoC14:

width: 70
from: R3C10:R6C14

Transfer — Function Key (FT_

Load Save ClIr Goto

Select option.

Description

Offers a choice of four subcom-
mands which affect an entire
sheet.

Transfer Load loads a saved
sheet from either cassette or
disk, replacing the active
sheet.
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Transfer Save saves the active
sheet to a cassette or diskette
file. Transfer Save also lets
you save SYLK mode files to
RAM.

Transfer Clear clears the ac-
tive sheet, deleting all its
contents.

Transfer Goto moves the cell
pointer to the speeified cell.

The subcommands are explained
individually on the following

pages.

Transfer Clear — Funciion
Keys (F7)(F4)

CLEAR sheet —
Enter Y to confirm:

Enter Y to confirm or any other
key to abort.

Description

Clears the active sheet after you
press (¥) to confirm the com-
mand. Typing anv other key can-
cels the command.

Using the Transfer Clear com-
mand is almost the same as start-
ing up Multiplan; that is, all cells
are deleted.

See Also
Blank to replace the contents of
specified cells with blanks.

Transfer Save 1o save the active
sheet as a cassette or disk file.

Transfer Goto — Function
Keys (F7I(F5]

GOTO cell: RC
Enter reference to a cell

Description

Places the cell pointer on the
specified cell, making that cell
the active cell.

[f the requested cell is already
visible through the active win-
dow, only the cell pointer is
moved.

If the requested cell is not visible
through the active window, the
active window is shifted so that
the named area appears in the
specified window,

Transfer Load — Function
Keys (FT(F2)

LOAD filename:
Norm SYLK

Eunter a filename in the form:

[CAS:] filename indicates a
cassette file with the speci-
fied filename. CAS: may be
omitted.

drive filename indicates a disk
file named fifename.

Description

Loads a sheet from a cassette or
disk file. The file’s name must be
spelled and punctuated exactly as
it was when the sheet was saved
with the Transfer Save
command.

When a “Normal’’ mode
Multiplan worksheet file is load-
ed, it replaces the sheet on dis-
play (after asking if you want to
clear the sheet). ’

As a special feature, the Transfer
Load command can also load
worksheets from files written by
other svstems in ASCII format.
Data read from one of these files
will be merged with the active
worksheet, rather than replacing
it. To avoid this merging, first
use the Transfer Clear command.
See Appendices D and E for
more information.

Exampie

To load a sheet saved on
cassette, in a file named
INCOME:

LOAD filename:
INCOME

or

LOAD filename:
CAS:INCOME

To load a sheet saved on the disk
in Drive 0, in a file named
REPORT:

LOAD filename:
0:REPORT

See Also
Transfer Save to save the active
sheet as a disk file.
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Transfer Save — Function
Keys (F7T1(F3;

SAYE filename:
Norm SYLK

Enter a filename in the form:

[CAS:] filename indicates a
cassette file with the speci-
{ied filename.

drive filename indicates a disk
file named fifename.

Descripiion

Saves the active sheet as a
cassette or disk file, which can
later be loaded with Transfer
Load. The form of filename
given in response to the
“filename’” prompt decides
whether the file is saved to
cassette or disk. See the above
specifications.

When saving to disk, if the
filename is a duplicate of one
that exists already, the message
“‘Overwrite existing file?"’

appears when you press (ENTER .

Press to replace the file on
diskette with the worksheet on
the screen, Pressing any other
key cancels the Transfer Save
commntand.

You can save your Mulktiplan
files to cassette or disk in
Normal mode. Symbolic mode
saves the file to RAM in text
format.
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Examples ‘
To save the active sheet to
cassette with the name INCOME:

SAVE filename:
INCOME

or

SAVE filename:
CAS:INCOME

To save the active worksheet to
disk with the name PRACTICE:

SAVE filename:
0:PRACTICE

See Also

Transfer Load to load a sheet
saved previously.

Value
VALUE:
Enter a formula.

Description
Used to enter a formula or a
number inte the active cell.

You enter the value command by
typing any digit or an equal sign

(=)

Inside formulas the direction
keys enter relative references into
the formula. See ““Editing’’ in
the “*Elements of Multiplan’’ sec-
tion for more information about
responses to a command.

Terminate the Value command
by:

1. pressing (ENTER).

2. pressing an action key that
moves the cell pointer, such as
a direction key at the end of a
number or complete formula.
The formula or number is
stored in the active cell, and
the cell pointer is moved as
directed.

Example

The simple methed of entering a
list of numbers, using a direction
key:

3128 L3 ()
30 n

1s a series of Value commands.
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Chapter 7
Function Directory

This chapter describes the functions that
can be used in Multiplan formulas. The
argument to the function, enclosed in
parentheses, follows the function name. No
space is permitted between the function
name and the left parenthesis.

The following abbreviations are used in
argument descriptions:

n represents a number. Wherever # is
shown, only one entry is allowed. When
more than one is allowed, /ist is shown.

! represents text.

Important: Text used within functions must
be enclosed within quotation marks. For
example, ‘““new value.”’

logical represents a logical value, which
must be a reference to a single cell, a for-
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mula expressing a relation (=, <, >, <=,
>=, <>), or a function that returns a
logical value. Otherwise, a #VALUE! error
value is returned.

list represents a list of items, separated by
commas. An ““item’’ may be either a value
that represents itself or a reference to a
group of cells that represent the collection
of values in those cells. For example, the
list

1,Balance

where ‘“‘Balance’’ is defined as R1C2:3,
and R1C2 contains the value 2 and R1C3
contains the value 3. The list then repre-
sents the collection of values 1,2,3. Lists
may be up to five items long, but they may
represent any number of values through
references.

See ‘‘Formulas’’ in the ‘‘Elements of
Multiplan’ section to review the descrip-
tions of numbers, formulas, and text.
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ABS(n)

Description
Returns the absolute value of the
argument .

Examples
ABS{AVERAGE(RICI1:10)-R1
Cl)

Tells how far the first item is
from the average.

See Also
SIGN for the sign of a number;
ABS is equivalent to #n*SIGN{n).

MAX for the maximum of two
Or more values.

MIN for the minimum of two or
more values, ’

AND (list)

Description

Returns the logical value true if
all of the specified argument
values are true. Otherwise,
returns false.

Requirements

The argument entries must be
logical values. If not, the
-VALUE! error value is
returned.

Example
IF(AND(SUM(Homework)
> 82 Final > 50),credit,

“‘not qualified®”)

Returns the value of credit if the
sum of Homework is greater
than 82 and Final is greater than
50; otherwise, “‘not qualified’’ is
displayed.

See Also
OR and NOT to operate on
logical values.

IF to test a logical value.

ATAN (n)

Description

Calculates the Arctangent (in-
verse Tangent) function of the
argument, yielding an angle in
radians in the range (—pi/2 to
+pi/2).

ATAN can be used to calculate
Arcsin and Arccos (see Appendix
C, Table 1).

Example
ATAN(degree)

Note: A #NUM! error is re-
turned if your argument exceeds
the upper and lower limits. Nor-
malize the argument to correct
this.

See Also
TAN for the Tangent function.
AVERAGE (fist)

Description

Calculates the average of the
specified argument values. Yields
the same result as entering the
formula:

SUM (list)/ COUNT(list).

Examples
AVERAGE(Balance)

AVERAGE(1,5,6.5,5)
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See Also
STDEV for the standard devia-
tion of the number values.

SUM for the sum of number
values.

COUNT for a count of number
values.

COLUMNY()

Description

Returns the number of the col-
umn in which the formula con-
taining this function appears.

Example
1981 + COLUMN() -4

Produces the sequence of years
1981, 1982,..., starting in column
4. (Place this formula in column
4, then Copy Right from column
4 as many cells as the number of
years you want in the series.)

COS(n)

Description
Calculates the Cosine of the
argument, an angle in radians.

Example
COS (degree)

See Also
SIN and TAN for the other
trigonometric functions.
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COUNTY(list)

Description

Returns the count of number
values represented by the fist.
Cells are counted only if they
contain number values.

Example
COUNT(checks)*0.15 + 1.00

Figures a service charge of one
dollar plus 15 cents per check,

See Also
AVYERAGE for the average
value.

SUM for the sum of the number
values.

EXP (n)

Description

Calculates e (2.7182818..., the
base of the natural logarithm) to
the power of the argument. This
is the inverse function of LLN.

Powers of other basas are calcu-
lated using the exponentiation
operator ().

Examples

EXP{1}

EXP(value) - EXP( - value)
See Also

LN for the natural logarithm of
a number,

FALSE()

Description
Returns the logical value false.

Fxample
IF(R1CI1,*TRUE"”’,
“NOT TRUE"")}

Displays ““NOT TRUE"” if cell
RICI contains FALSE ().

See Also
AND, OR, and NOT to operate
on logical values.

IF to test a logical value.

IF (logical, Then rvalue,
Flse value)

Description

If the logical is true, returns the
Then vafue. Otherwise, returns
the Else value. These values may
be numeric, text, or logical
values.

Example
IF(grade>80, “excellent”’,grade)

Displays “‘excellent’’ if the value
of grade is greater than 80,
otherwise the actual grade is
displayed,

See Also
AND, OR, and NOT to operate
on logical values.

ISNA and ISERROR to check
for error values.

INDEX (area,subscripts)

Description

Returns the value of a cell
selected by subscripfs from the
rectangular area.

One or two subscripts may be
given. With one subscript, the
area must be part of one row or
one column. Subscript value 1
selects the first cell in the row or
column, value 2 the second cell,
and so on.

If two subscripts (separated by
commas) are given, the area may
be rectangular. The subscripts
select the row and column in the
area, starting at 1 in each case.

If any index exceeds the limits of
the area, the #N/A (not
available) error value is returned.

Examples
If TABLE is the rectangular
area:

15 20 35
50 75 10
then:

INDEX{TABLE,1,1)
returns ‘15"

INDEX(TABLE,2,3)
returns *°10”
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If the area Score is a table giving
adjusted composite scores for
raw scOTes on 1wo components in
a test, then:

INDEX
(Score,Rawl C,Raw2 C)

will give the appropriate com-
posite score, based on the two
raw scores.

INT(n)

Description
Returns the largest integer less
than or equal to 7.

Examples
INT(6} is 6

INT(8.9) is 8
INT(- 123.999) is —124

See Also
ROUND to round a number to a
certain decimal place.

ISERROR {value)

Description

Returns the logical value true if
the argument is any of the error
values (#N/A, #VALUE!, #REF!,
#DIV/0!, #NUM!, #NAME?,
#NULL!). Otherwise, returns false.

Example
[F{ISERROR(ratio),*‘check vour

¥y L ¥

numbers’’,

Displays ‘‘check your numbers”
if ratio contains any erroneous
formula or value, or is not
defined.
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See Also
[F to test a logical value.

ISNA (value)

Description

Returns the logical value true if
the argument is #N/A (not
available). Otherwise, returns
false.

Example
[F(ISNA(balance), ‘0" ,balance)

Displays balance if available, or
the number 0 if no balance has
been entered.

See Also
NA to produce #N/A value.

[F to test a logical value.

[SERROR to test for all error
values.

LN(n)

Description
Calculates the natural iogarithm
of the argument.

Reguirements

r must be positive. A #FNUM! er-
ror value is returned if n is less
than or equal to zero.

Example
LN(value)/LN(2)

See Also
ABS to ensure that the argument
is positive.

EXP for the inverse of LN.

LOGI10 for logarithms to the
base 10.

LOGIO(n)

Description
Calculates the base 10 logarithm
of the argument.

Requirements

# must be positive. A ANUM!
error value is returned if # is
negative,

Example
LOG10(value)

See Also
ABS to ensure that the argument
is positive.

LN for logarithms to the base e,
and other bases.

LOOKUP(n,table)

Description

Searches for n in the first row or
column of table. Returns the con-
tents of a cell from the last row
or column of table. Table is a
group of cells on the worksheet,

The dimensions of rable deter-
mine the direction of the search.

If rable is square, or higher than
it is wide, Multiplan searches in
the first column of zghle until it
finds the cell that has the largest
value that is less than or equal to
n. The value in the last cell in
that row of table is returned as
the result of the function. If the
values in all cells in the first col-
umn are less than n, the last row

of table is used. If the values in
all cells in the first column are
greater than »n, a #N/A value is
returned.

If table is wider than it is high
(has more columns than it has
rows), then Multiplan searches
for n in the first row of table.
The value in the last cell in that
column of lable is returned as
the result of the function. If the
values in all cells in the first row
are less than r, the last column
of fable is used. If the values in
all cells in the first row are
greater than n, a #N/A value is
returned.

Requirements

Table should be a cell reference
to a rectangular area in the ac-
tive worksheet. The result re-
turned may be either a number
value, a text value, or a logical
value.

LOOKUP expects that you en-
tered the values in the first row
or column in ascending order. 1f
values are not in ascending
order, LOOKUP may return
either the ¥VALUE! or #N/A
error value,

Exampie

Assume that column 1 (C1) lists
base salaries, column 2 (C2) lists
minimum tax, and column 3 {C3)
lists marginal tax rates as
percents:
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Cl C2 C3
0 0 0
2300 0 .14

3400 154 16
4400 314 18
6500 692 18
8500 1072 21

Also assume that a name ‘Salary’
has been defined and that it con-
tains a value #.

The tax on a salary in one of the
brackets in fgble can be ex-
pressed as:

LOOKUP(Salary,C1:C2) +
(Salary-LOOKUP(Salary,Cl1)}
*LOOKUP{Salary,C1:C3)

Notice that in the first lookup,
we find the tax on the “‘base”
amount {using Cl to find a value
in C2). In the second lockup, we
find the actual base amount {us-
ing C1 to find a value in itself;
in fact, Table can be one column
wide or one row high). And in
the third lookup, we find the
marginal tax rate for the amount
of the salary that exceeds the
base amount {using CI to find a
value in C3).

MAX (list)

Description

Returns the largest number value
from List, Returns zero if fist
represents no number values.

Example
MAX(scores)
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Displays the largest number in
the area defined as ‘‘scores.”

See Also
MIN for the minimum of two or
more values.

MIN(list)

Description
Rerurns the smallest number
value from isi.

Example
MIN(scores)

Displays the smallest number in
the area defined as *‘scores.”’

See Also
MAX for the maximum of two
or more values,

MOD (dividend, divisor)

Description

Returns the remainder of divi-
dend divided by divisor. The
result has the same sign as
divisor.

Requirements

Both parts of the argument must
be an n value. If divisor is zero,
a #DIV /0! error value is
returned.

Example
MOD(3,2) = 1
MOD(—3,2) =
MOD{-3,-2)
MOD(3,-2) =

1
= -1
—1

In general:
MOD(x,¥)=x — INT(x/y)*y
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NA()

Description

Returns the #AN/A (not available}
special value. This value may be
used to mark data points that are
vet to be defined,

Exampie

By assigning NA() to the interest
rate, all values on the worksheet
that depend on the interest rate
will change to #N/A.

NOTlogical)

Description

Returns the opposite of the
logical value argument (false if
the argument is true; true if the
argument is false).

Example
NOT(TRUE()) is equivalent to
FALSE().

See Also
AND and OR to operate on
logical values.

IF to test a logical value.

NPV (rate, list)

Description

Net Present Value (NPV)
calculates the amount of money
required now to produce a
specified cash flow in the future,
given some interest rate.

The formula used is:

z : liSti
{1+ rate)i

i=1

Requirements

Rate is an interest rate, expressed
as a decimal fraction (0.11 is a
rate of 11%). It must be an »
value,

The first value represented by /st
is income required at the end of
the first period, the second the
income required at the end of the
next period, and so on.

Example

You are given the opportunity to
lease a parking lot for five years
for an $80,000 one time pay-
ment. The lot currently generates
$15,000 net operating income an-
nually. Based on research and
profit studies you have done, vou
expect the income to increase
30% annually.

Place $15,000 in cell R1C1. Place
=RC[—1]*1.3 in cell R1C2, and
copy it right te the next three
cells. Name the area Flow. Now,
you can figure the net present
value of the cash flow.

If your opportunity rate is 15%,
then NPV(.15,Flow) gives you
the present value of $84,598.24.
Since this is greater than the cost
of the lease, you conclude that it
is a worthwhile investment.
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OR (list)

Description

Returns the logical value, true, if
any value in fist is true. Other-
wise, returns false.

Requiremenis

The argument entries must be
logical values. [f not, the #
VALUE! error value is returned.

Example
IF(OR{grade>80Q,final> = 150},
ligood work’!,“ l!)

Returns “‘good‘“work”” if grade is
greater than 80, or if final is
greater than or equal to 150,
otherwise an empty cell is
returned.

See Also
AND and NOT to operate on
logical values.

[F to test a logical value.

PI{()

Description

Returns the value
3.1415926535898, an approxima-
tion of the mathematical
constant .

Example
SIN(PI{ }/4)
ROUND (n,dtgils)

Description

Returns a value, rounded to the
number of decimal places
specified by digits.
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Digits specifies the rounding as
follows:

If digits is greater than zero,
then the result will be rounded to
that many decimal places. For
example, ROUND(3.1416,3) pro-
duces 3,142,

If digits is zero, the result is
rounded to an integer.

If digits is negative, rounding is
carried into the integer. For ex-
ample, ROUND(21, — 1) produces
20 while ROUND(991, - 2) pro-
duces 1000.

Requirements
Digits must be an » value.

Fxample
Balance + ROUND(Balance®
Interest/12,2)

See Also
INT to return the integer part of
a number.

ROW()

Description

Returns the number of the row
in which the formula containing
this function appears.

Example

Copying the expression
ROW()*10 throughout the first
column creates the sequence of
numbers:

10
20
30

See Also
COLUMN for the current col-
umn number.

SIGN (n)

Description

Rewurns a number representing
the algebraic sign of the
argument,

If the sign of the argument is
positive, the function returns 1.

If the argument value is zero, the
function returns 0.

If the sign of the argument is
negative, the function returns
- 1.

Example
SIGN(- 10} returns -1
SIGN(() returns 0
SIGN(3) returns 1
SIGN()*1  returns the ab-
solute value of |
See Also

ABS to return the absolute value

of a number.

SIN (n)

Description
Calculates the sine of the argu-
ment, an angle in radians.

Example
SIN(degree)

See Also
COS and TAN for the other
trigonometric functions.

SQRT(n)

Description
Returns the square root of the
argument.

Requirements

N must be positive. If n is
negative, a #NUM! error value is
returned.

Example
SQRTx*x +y*y)
STDEV ({ist)

Description
Calculates the sample standard
deviation of the number values
represented by fist according to
the formula:

.\/ (Z x )2
g -
S = z X n

n—1

Exampie
STDEV({grades)}

See Also
AVERAGE for the average
value.

SUM (kist)

Description
Returns sum of number values
represented by list.

Example
(1 +rate)*SUM(deposits__Jan)
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See Also
MAX for the maximum of two
or more values.

MIN for the minimum of two or
more values.

AVERAGE for the average
value.

COUNT for the count of the
number values.

TAN (n)

Description
Calculates the tangent of the
argument, an angle in radians.

Example
TAN(degrees)

See Also
COS and SIN for the other
trigonometric functions.

ATAN for the inverse tangent
function.
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TRUE()

Description
Returns the logical value true.

Example
[F(RIC1,*YES”,**NQ"") returns
YES if RICI contains TRUE(),
and NO if R1C1 contains
FALSE().

See Also
AND, OR, and NOT to operate
on logical values.

IF to test a logical value,
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Appendix A /
Message Directory

The following directory lists in
alphabetical order all the possible
messages that Multiplan may dis-
-play. along with descriptions.

Bad file format. An attempt
was made to load a file that was
not a Multiplan worksheert.
Check the directory for the cor-
rect name and try again.

Bad file name. The name you
entered does not meet either
Model 100 or Multiplan’s
specifications.

7 bytes free. Displays when you
exit the Option command. Useful
for keeping track of worksheet
size.

Cannot write file. Indicates a
printer problem. Press (BREAK
((SHIFT)(PAUSE)} to regain con-

 trol of Multiplan. Check the
printer for proper connections,
power and ribbon.

n cells to recalculate. Appears
when a new value is entered into
the worksheet that causes
Multiplan to recalculate values
on the worksheet. It is also
displayed if you press the
RECALC kev {(T)) after entering
a new value while Multiplan was
not in gutomatic recalculation
mode. This message appears only
if there are a lot of cells to be
recalculated.
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Circular references unresolved.
Cells refer to each other in a
chain so that the last refers back
te the first. (The simplest case is
a cell containing a reference to
itself (RC) but the c¢hain may be
many steps long.) Multiplan has
calculated all the cells of the
chain once and found itself start-
ing over. It stops calculating,
leaving the cells in the circular
chain in an undefined state.

Use the same methods described
in “Formulas’’ in the ‘‘Elements
of Multiplan™ section of this
manual for finding the source of
error values.

Directory full. There is no more
reom in the Model 100 directory.
Quit Multiplan and save some
files to either cassette or diskette,
then delete them from the direc-
tory. Restart Multiplan.

File already exists. The
filename you specified already
exists in the Model 100’s direc-
tory. This occurs when saving
SYLK mode files only. Try again
with a different filename.

File not found. The filename
vou specified does not exist. This
error occurs when loading
Normal mode or SYLK mode
files.

File already open. Internal
error. Call Radio Shack Service
Center.

M

File format error: fine.
Attempt to load a nen-SYLK file
as a SYLK file.

Function call error. Internal
error. Call Radio Shack Service
Center.

{llegal formula. Multiplan
displays this message when a for-
mula is entered that contains an
error. See the rules in
*‘Formulas” in the “Elements of
Multiplan® section of this
manual. The highlighted area
begins at the point an error was
noted,

Check all punctuation, especially
parentheses, quotes, and
brackets. Check the spelling of
function names. Check for a
mismatch of data types, as in
concatenating text to a number.

Hllegal parameter. One field of
the command last entered had a
numeric response that was illegal.
For instance, if the “# cells”
field of Copy Down was given
the response 299, this message
would appear when (ENTER) was
pressed. There are only 99 rows,
s0 299 copies could never be
made.

Out of memory. Multiplan has
run out of storage space
{worksheet is too big).

Save the sheet at once to either
casserte or diskette. Then con-
sider ways to simplify it. Blank
cells take little space, so blank
any unwanted cells, See Appen-
dix A, “‘Helpful Hmts" for sug-
gestions on how to make your
worksheet smaller.

Name too long. Names may not
exceed 31 characters. The name
vou have entered exceeds this,

Prinrter error. The printer is not
responding to a Multiplan re-
quest. Press
((SHIFT.(PAUSE)) to regain con-
trol of Multiplan. Check to see if
the printer is connected properly
and ready to print.

Prompt too long, The value
entered in the currerit field is too
long. Shorten the value.

Reading line n. Displayed when
a symbolic file is read.

Unidentified system error or
break. Displayed when the
BREAK] key is pressed during an
operation. Can also indicate
printer or computer problems.

Appendices / 83




Appendix B/
Helpful Hints

This appendix offers hints for
saving space in memery and on
your cassettes/diskettes, for sav-
ing time during your Multiplan
sesslons, and for making
Multiplan easier to use.

1. Keep the worksheet compact.
Keep the amount of blank space
within the worksheet to a

minimum. Also, avoid extending
the worksheet size unnecessarily,

Placing any number outside the
general work area, even format-
ting a cell unintentionally, can

use more memory and cassette/
diskette storage than necessary,

2. Place common subexpressions
in an intermediate cell, then refer
to that cell when the subexpres-
sion is needed in a formula in
another cell. This saves retyping
and recomputing the same infor-
mation. For example, if
SUM(Sales) appears in several
formulas:

MIN{1000,SUM(Sales))
SUM(Sales)*commission ~
AVERAGE(Sales)

(this example has it hidden)

it is more efficient to compute
SUM(Sales) once in a cell, then
refer to that cell from the for-
muias. Having the intermediate
result visible also helps with trac-
ing problems in the setup of the
formulas.
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3. Define names for the common
areas on your worksheet., By
defining names, you speed up
references to a group of cells.
For example, it is much easier
and faster to type ‘‘Sales’’ than
R2C3:15, or ““Hotspots’® than
R3C4,R5C6,R5C8. Use the
REFERENCE key ({@) t0 enter
names directly from the name
table.

4. Use the Copy commands for
filling in cells with identical
values, especially formulas, but
also numbers and text. Copying
is simpler, less error prone, and
mere space efficient than
manually entering repeated values
into cells individually.

5. To copy quickly the format of
a group of cells into another part
of the worksheet, first copy the
group of cells as they are. Then,
blank the cells in the new area.

6. Use primitive forms of
references wherever possible. For
example, it is more efficient to
use R2C2 than R2 C2; or
R1:2C1 than RIC]:R2C1.

7. Turn off automatic recalcula-
tion, and use the RECALC key
{(1J). This way you can enter
new values and edit current
values withont waiting for each
recalculatior . Recalculation also
occurs when you change text.
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8. Format entire rows or col-
umns at one time, Formatting
entire rows or columns does not
extend your worksheet.

9. Avoid functions or operations
over unnecessarily large ranges.
For example, instead of
SUM(R2), specify only the range
of columns that coniain values,
for instance SUM(R2C1:5). Or,
try to restructure the function or
operation so that large ranges are
NO! necessary.

10. Avoid extensive use of for-
ward references because they are
slower to recalculate. For exam-
ple, a reference to cell R10C10
from cell R5C5 is slower than a
reference to R5C5 from R10C10.

11. Use the HOME, and END
keys to scroll rapidly across and
down the worksheet.

12. Perform similar operations
together. Try to define all names
at once. Copy all cells at once.
Many Multiplan commands offer
you proposed responses. By per-
forming similar operations
together, you can make max-
imum use of the proposed
responses, which saves con-
siderable time,

13. Position the cell pointer
before selecting a command. This
also makes it easier to use pro-

posed responses.

Appendix C /
Glossary

Absolute reference. A reference
to a cell that uses specific row
and column numbers; for in-
stance, R17C12. Opposed to
relative reference, as R{+1]
C[-21.

Action keys. Keys that cause
Multiplan to carry out an action
at once. The action keys include
the (BREAK. key, and {ENTER)
key. See also Direction keys, Edit
keys.

Active. Something in use right
now and immediately accessible,
such as the acrive cell, or active
field of a command.

Active cell. The cell indicated by
the cell pointer. The contents of
the active cell can be seen with
the Options command and may

* be edited with the Edit

commanad,

Alignment. The rule for the
horizontal positioning of the dis-
play of a cell's value. Values
may be left justified or right
justified or centered.

key. Action key that
causes Multiplan to abandon the
current command and return to
command choice,
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Cell. One position on the
warksheet, a place where data or
a formula may be stored. A cell
has a location and may be re-
ferred to by one or more names.
The contents of a cell determine
its value; the cell’s format deter-
mines how its value is displayed.

Cell pointer. A highlighted
pointer that selects one cell from
all the cells in the worksheet.
That cell becomes the active cell.
The cell pointer is moved from
cell to cell with the direction
kevs, or directly with the Goto
command.

Character. A symbol that can
be displaved on the screen; in-
cludes letters, digits, punctuation,
and special characters like $, +,
and %,

Column. A vertical line of cells
down the worksheet. There are
63 columns, designated by the
numbers 1 through 63.

Command. An instruction to
Multiplan to do something. A
command may have one or more
fields in which to specify how
the command should be carried
out.

Command line. The screen line
at the bottom of the worksheet
area. It is only displayed when
the (LABEL) key is pressed. Press
the (LABEL) key again to turn
the command line display off.
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Contents (of a cell). That which
has been put into a celi. If
nothing has been put in, the cell
is empty and its contents are
blank. Otherwise the cell contains
either data (text or a number) or
a formula. If a cell contains a
formula, the cell’s value, which
is the result of the formula, is
usually displayed.

Cursor. The highlighted part of
a command on the command
line, which may be as small as
one character or as large as an
entire field. The edit cursor is
moved with edit keys. It shows
where alterations can be made to
the command.

Direction keys. Keys that move
the cell pointer. The (=), (—),
17, 71 keys move the pointer
one cell at a time. The HOME
kev moves it to the cell in the
upper left corner of the active
window.

Edit. Altering a response in a
field of a command. The edit
kevs are used to move the edit
cursor over the response, and the
character keys are used to replace
or insert characters. '

Edit keys. Keys that move the

edit cursor within the command
line. Includes, for exampte, (T
and (1) keys.

Field. A portion of a command
in which you type a response to
instruct Multiplan in some detaii
of the command’s work. When
Multiptan first shows a field, it
filis it with a proposed response;
you can replace or edit that
response if it is not what you
want.

File. A named unit of data
stored in RAM, or on cassette or
diskette. When a worksheet is
saved it is written into a file. Not
all files are saved worksheets, but
those that are can be loaded or
linked to other worksheets.

Filename. The name used to
refer ta a worksheet when it is
saved or loaded.

Format. How a cell’s value is
displayed. The format controls
numeric punciuation and the
alignment of the displayed value.
A format can be specified for a
cell or cells with the Format
Cells command; cells without a
specific format are displayed
according to the default setting
which is right justified and
general format.

Formula. A recipe for how a
value is to be calculated. When-
ever the contents of a cell are
changed, Multiplan recalculates
all the formulas on the waorksheet
(unless automatic recalculation is
turned off).

Function. A built-in
mathematical or statistical opera-
tion that Multiplan can perform
on one or more values; e.g.,
SUM or AVERAGE.

Group of eells. A cellection of
one or more cells on the work-

sheet that may be named; e.g.,

Sales.

Highlight. An area on the
display that appears emphasized.
Highlights are used to indicate
the edit cursor, active cell, active
window number, and current
menu item.

Load. To make a saved sheet
active again. The sheet to be
loaded must have been saved.
The Transfer Load command is
used 1o copy the saved sheet
from its file to working storage,
where it becomes the active
sheet.

Menu. A list of alternatives. A
choice from a menu is selécted
by pressing the appropriate func-
tion key.

Message. A notice posted by
Multiplan on the message line to
explain a problem or suggest
what kind of input the system is
waiting for.

Message line. The top line on
the display.
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Name (of a cell or group of
cells). A tag associated with a
group of cells by the Name com-
mand. The name can be used to
refer to the cell or cells in
formulas.

Proposed response. Response
supplied by Multiplan. It is
usually based on the most recent
responses by the user or on the
current status of Multiplan,

Range. The smallest rectangle of
cells containing two references, A
range is designated by the colon
(:). The range R3:R8 defines the
rectangular area containing all of
rows 3 through 8, namely rows
3, 4,5,6,7, and 8. See also
Reference.

Reference. The designation of a
cell or an area of cells, The
simplest reference is to a single
cell: R9C2. A reference may be
relative to the cell containing the
reference, as in R[-1]C. A refer-
ence may be to a single cell, as
the prior two, or to an area of
cells: R6 refers to all of row 6. A
reference may be composed of
intersections of references, ranges
of references, or unions of refer-
ences. A reference may be a
name defined to refer to one or
more cells. See afso Range and
Name.
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Relative reference. A reference
to a cell relative to the cell con-
taining the reference, as R[-1]C
meaning ‘‘the row above, in this
column.”” Opposed to absolute
reference, in which the actual
column and row numbers are
stated.

Response. What the user types
in a field of command. Mav be a
row or ¢column number, a count,
a name, or the contents to be put
in a cell. When Multiplan dis-
plays a command on the com-
mand line, it usually supplies a
proposed response in every field
of the command; the user may
replace the proposed response,
edit it, or leave it as proposed.

Row. A horizontal line of cells
across the worksheet. There are
99 possible rows, designated by
the numbers 1 through 99.

Save. The operation of making a
permanent copy of the active
worksheet in a cassette or disk
file.

Seroll. To move across the
worksheet one row or column at
a time. Scrolling is done with the
direction keys. For example, if
the key is pressed until the
cell pointer reaches the right edge
of the screen, and then pressed
again, Multiplan scrolls the
worksheet display one column to
the left.

Text. String of characters that
may be used for titles in the
worksheet.

Value. The information content
of a cell: its numeric value if it
contains a number; its text if it
contains text; or, if it contains a
formula, the result of calculating
that formula,

Worksheetl. A grid of cells
displayed by Multiplan to store
formulas and values.

Appendix D /
Notes for the VisiCalc™ User

If you have used VisiCale
previously, you are probably
curious about how that product
differs from Multiplan, This ap-
pendix compares the operations
and features of the two. De-
scribed first are the operations
the two programs have in com-
mon, roughly in the order they
are presented on the VisiCalc
reference card. The features
unique to Multiplan are described
second.

Moving the Cell Pointer

The four direction keys move the
cell pointer around the active
window. The HOME key sends
the cell pointer to the upper left
corner of the worksheet. The
END key sends the cell pointer
to the lower right corner of the
data area. You may also move
the cell pointer to a specific cell
with the Goto command, which
lets you move to a particular row
and column or to a particular
cell by name (see ‘‘Names’’
below).

Correcting Errors,

Canceling Commands

In Multiplan, the (BREAK) key
cancels any command you have
begun. The BACKSPACE) key
erases the last character typed.
There are several other editing
kevs used to correct typing errors
(see Chapter 8).
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Entering Titles and Text

In Multiplan, a cell may contain
a title or simple text made of
characters documenting a row or
column on the worksheet. To
enter text, type the title and press
ENTER or any direction key.

Entering Numbers

A cell may contain a number. To
enter one, just start typing it.
Put the finished number in the
active cell by pressing
or any direction key. Numbers
may be in decimal form or in
scientific notation.

Entering Formulas

A formula is composed of text,
numbers, cell references, opera-
tors {+ — * /), and function
names (SUM, MIN, etc.). Unlike
VisiCalc, but like most plogram-
ming languages, Multiplan evalu-
ates formulas according to the
precedence of operators: ex-
ponentiation {*) first, then
multiplication (*} and division
{/), then addition {(+) and sub-
traction (—}, and finally text
concatenation (&). You may use
parentheses to change the order
of calculation.

Values can be compared using
the operators less than (<),
greater than (>), less than or
equal (<=), greater than or equal
(> =), equal (=)}, and not equal
(<>},
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The % (percent) operator is
unique to Multiplan.

To enter a formula, first type =,
then the formula. Within a for-
mula, you may enter a reference
to another cell by pointing to
that cell with the direction keys.
All the editing keys are available
to you while entering a formula.

References

Note that Rows and Columns are
both numbered, the Row indica-
tlon given first. Thus, the
VisiCalc reference B3 can be
written in Multiplan as R3C2.

In a formula, you may refer to
the value of a cell or a group of
cells in any of several ways. You
may give an absolute reference to
a row and column (R3C35) or to
a range along a row or column
(R3:6C9, R3, C1:8). You may
give a reference relative to the
cell holding the formula (R{-1] C
for *“this column, one row up”’).
Most important, you can give a
name to any cell or group of
cells. For instance, the name
Sales might refer to R9C2:9 (row
9, columns 2 through 9). The
formula SUM(Sales) produces the
sum of all numbers in those
cells.

References of any of those three
kinds mav be combined by inter-
section or union to make other
references (see ‘‘Elements of
Multiplan®’ for details and
examples).

Multiplan Names

In Multiplan, the Name com-
mand allows you to define a
name as a reference to a single
cell, or to a group of cells. Once
you’'ve done so, you may use
that name as an argument of a
function or, in many cases, as a
response in a command. A name
must start with a letter, and it
may contain letters, numbers,
periods (.}, and underline (_)
characters, up to 31 characters
maximum.

This naming ability can make a
big difference in the clarity of
your sheets. Consider this for-
mula (as VisiCalc presents it):

Bl * B2 * (1-B3)

Notice the improvement if vou
write it using names:

Quantity * Price * {1 —
Discount)

The Name command also allows
you to review vour name defini-
tions using the direction keys,

Functions

Multiplan supports all of the
functions familiar to you from
VisiCale, and others unique to
Multiplan. Table 1 compares the
Multiplan functions with their
VisiCalc counterparts. See the
*“Function Directory'’ section for
details on each Multiplan func-
tion. Note that Multiplan func-
tion names do not begin

with “@"".

Multiplan also provides several
unique functions. See Table 2.

Commands

Multiplan commands are chosen
from the menu by highlighting a
command word or by typing the
first letter of a menu item. Table
3 shows the Multiplan commands
and their VisiCalc counterparts
(for compiete details on the
Multiplan commands see the
“Commands Directory”” section).
Remember as vou scan Table 3
that you type only the capitalized
letters when choosing a Multiplan
commang,

If a command has more than one
argument ““field,”” they are
separated by {TAE) instead of
ENTERJ, as in VisiCalc. In
Multiplan, (ENTER) executes the
command.

It is worth noting that the
Multiplan Insert command can
operate on more than one row or
column at a time. You can Insert
several blank rows. Multiplan ad-
Justs all references (absolute or
relative) and name definitions to
account for the changes.

The Multiplan Format command
can set the format of one cell or
of a group of cells.

Multiplan automatically
recalculates celis until all have
reached the correct values (or un-
til Multiplan finds an endless
chain of references) so the
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VisiCale /GO (order of
calculation) command is not
needed. You do not have to be
concerned with the arder of
calculation in Multiplan, or
worry about forward references.
Printing

Multiplan has a full set of print-
ing operations, invoked by the
Print command. You may print
all or any rectangular area of the
worksheet; an area can be speci-
fied by name or specific
references.

Copying Cells

Multiplan’s Copy command per-
forms the operations that, in
VisiCalc, are done with **/R"’.
Copy Down and Copy Right pro-
vide especially easy ways to
duplicate one cell down a column
or across a row. The general
Copy From operation will dupli-
cate a single cell into an area of
any shape, or duplicate an area
of any shape in ancther area of
the same shape. Multiplan does
not ask whether references
should be adjusted; if you build
your formulas with relative
references and names, they will
be position-independent.
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Worksheet Transfers

The Transfer command handles

operations on the whole
worksheet.

The DIF™ format is not directly

supported by Multiplan. How-
ever, DIF™ files can be readily
converted into the Multiplan
SYLK format described in
Appendix E.

Tuble 1

Multiplan Functions and Their VisiCalc™ Counterparts

Multiplan

ABS(N)

use PI()/2-ATAN(N/SQRT(I-N*N))

AND{list}

use ATAN(N/SQRT(1-N*N)) -
ATAN(N)
AVERAGE(list)
INDEX(area,subscripts)
COS(N)

COUNT(list)

use undefined name
EXP(N)

FALSE()

IF(,v1,v2)

INT(N)

ISERROR(N)

ISNA(N)

LN(N)

LOGI10(N)
LOOKUP(N, area)
MAX(list)
MIN(list)
NAQ)
NOT(l)
NPV{dr, list)
OR(list)
PI()

SIN(N)
SQRT(N}
SUM(list)
TAN(N)
TRUE()

VisiCalc

@ABS(N)
@ACOS(N)
@AND(list)
@ASIN(N)
@ATAN(N)
@AVERAGE(list)
@CHOQOSE
@COS{N)
@COUNT(list)
@ERROR
@EXP(N)
@FALSE
@IF{,v1,v2)
@INT(N)
@ISERROR(N)
@ISNA(N)
@LN(N)
@LOG10(N)
@LOOKUP({N,range)
@MAX(list)
@MIN(list)
@NA

@NOT()
@NPV(dr,range}
@OR(list)

@PI

@SIN(N)
@SQRT(N)
@SUM(list)
@TAN(N)
@TRUE
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Tuble 2

Functions Unique to Multiplan

Function Description

COLUMN() Current column number
MOD(rl,n2) Remainder of #i/n2

ROUND(n,d) Value of n rounded to  decimal places
ROW() Current row number

SIGN(n —1,0, or +1 depending on »
STDEV {list) Standard deviation

Table 3

Multiplan Commands and Their VisiCalc™ Counterparts
Multiplan VisiCalc
Blank /B
Transfer Clear /C

Edit /E
Format Cells /F
Format Width /GC
Insert Celumns, Insert Rows /1

Print /P

Copy /R
Transfer Load /SL
Quit /8Q
Transfer Save /88
Option /v

Goto Row-Col >
RECALC key !

use references #
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Appendix E /
The SYLK (Symbolic Link)
File Format

The purpose of the SYLK
(SYmbolic LinK} format is to ex-
change information between
Multi-Tools and application pro-
grams. The format is designed
with extensibility, ease of genera-
tion, ease of parsing, and storage
efficiency in mind. The work-
sheet can be completely
represented by SYLK files. This
means that a program can gener-
ate a Multiplan worksheet, such
as a program to build a cash-
flow forecasting worksheet from
a general ledger chart of ag-
counts. It is useful to subdivide
the definition of SYLK into the
following “‘layers’:

1. SYLK record and field for-
mats: this laver provides for the
identification of the files, a
degree of data compression, and
an easy way for a program io
separate information that is im-
portant for its purpose from in-
formation that the program is
not interested in handling.

2. The “*C’ or cell or data point
record. This is probably the
record type of the most universal
interest.

3. Other Multiplan-specific
records and fields. This collection
of formats affords complete con-
trol or complete overview for a
communicating program of the
state of a Multiplan session, in-
cluding the worksheet, windows,
options, etc.

The first layer is defined as
follows. The contents of a SYLK
file—encoded in ASCII—are
divided into records by either CR
or LF characters. Empty records
are ignored. Nonempty records
are further subdivided into an
RTD (record-type descriptor) op-

- tionally followed by a list of

fields. Each field in the list is
preceded by an FTD (field-type
descriptor). The contents of the
fields is determined by the RTD
and the FTD, as described
below:

RTDs consist of up 1o two let-
ters. They determine the
meaning of the record accord-
ing to the standards described
below.

FTDs consist of a semicolon
and a single letter that deter-
mines the meaning of the
field. The meanings of FTD’s
U, 3V, W, X, GY, and ;2
will be the same for all
records. The meanings of
other FTD’s will depend on
the record type.
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The field contents can be arbi-
trary except for the following:
CRs or LFs may not be in-
cluded, and semicolons must
be doubled.

A degree of data compression is
achieved by the following rule:
for certain fields, the last field
value will be automatically sub-
stituted if the field contents are
empty. Such fields are said {o be
differentially encoded and will be
marked by {diff) in their
description.

The FTDs ;X and ;Y determine x
and y coordinates in a worksheet
or other two-dimensional space
containing data points. Coordi-
nates of the first cell are 1,1. ;X
and ;Y are differentially encoded,
and they may be altogether omit-
ted from records if the last de-
fined value is to be used.

In general, programs that process
SYLK files cannot be expected to
handle all RTD’s, all FTD’s, or
even the full range of field con-
tents for two reasons. First, their
interest may be limited to some
aspect of the available data. Se-
cond, SYLK may very well be
expanded after the release of the
program in question. This means
that programs must be prepared
to ignore records and fields that
they do not understand. Data
with coordinates that lie outside
of the space that the program
can process should be also
ignored. :
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Note: Your Mode! 100 Muliiplan
program does ignore certain
RTDs, FIDs, and fields that
other Multiplan programs use.

The following data records and
fields are currently defined:

Record type: €

These records describe a data
point that exists in a two-
dimensional space with cocrdi-
nates ;X and ;Y. The Multiplan
concept of cell is one example of
a data point. Besides its coor-
dinates, data points may also
possess a number or text value,
an expression, a protection state
(locked or unlocked), and several
Multiplan-specific properties.
Formatting properties for data
points may be specified in a
separate record type (F, see
below).

Fields are:

X, Y
(diff) cell coordinates.

;K

Value of the data point.
Numerical values are given in
decimal or exponential form (see
Multiplan “*Gen’’ format code).
Text values are enclosed in dou-
ble quotes. The logical values
TRUE and FALSE are given this
way. Error values are preceded
by - and appear as in Multiplan.

M

;E

An expression that computes the
value of the data point. The field
contents appear exactly as a
Multiplan formula,

R, ;C
(diff) Used by ;S
;S

Expression for the data point is
given at another coordinate. X is
given by ;C (column), y is given
by ;R {row). The field contents
are decimal coordinates. Note
that ;E must not appear together
with ;S. Moreover, the data
point at (;R, ;C) must be marked
with either ;D or ;G. In the latter
case, the value of the data point
is taken to be the (constant)
expression.

:D
;E Expression is shared by some
other data point.

G
;K Value is shared by some other
data peint. ;E Must not appear.

Record type: B

Defines the bounds of the two-
dimensional space of data points.
This record should appear at the
beginning of a SYLK file.

Record type: E
Defines the end of the SYLK
file.

Record type: F

Describes the Multiplan format-
ting properties of individual cells
or of the whole worksheet. (See
also the descriptions of the For-
mat group of commands in
Chapter 12.)

Fields are:

X, Y
(diffy Cell coordinates.

;Felne2

(diff) Cell formatting properties
are defined by the contents where
cl is a one-character formatting
code (F, G, $), n is the “*# of
digits’* argument, and ¢2 is a
one-character alignment code (C,
L, or R).

iR, GF

Properties are to be applied to a
whole row or whole column of
the Multiplan worksheet. Con-
tents are decimal row or column
numbers, respectively.

K, SE

Appear if the the commas and
formulas Format Options are set,
respectively.

:Wnl n2 n3

Defines the width of all columns
in the worksheet where nl is the
first column (x), n2 is the last
column of the worksheet, and n3
is the width of the columns ex-
pressed as number of characters
(cf. Format Width command).
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Record type: ID

The first record in the SYLK file
must be an ID record. This con-
vention helps with the identifica-
tion of the file as a SYLK file.

Field is:

;Pname

The name of the program that
produced the file (for example,
MP}.

Record type: NN

This record defines a Multiplan
name as a union of rectangular
areas expressed with absolute
references (see also the Name
command, Chapter 9).

Fields are:

;Nname
The name to be defined.

:Ee
Expression describing the area,
Its general form is:

Rnl1:n12Cnl13:ni4,Rn2l:
n22Cn23:n24,...

Ranges over single values may be

written without the ;" operator.

Ranges R1:99 or C}:63 (but not
both) may be omitted.
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Order of records

There are only a few restrictions
on the order of records in SYLK
files.

1. ID must be the first record.

2. B should be used (although
not required) for Multiplan
input.

3. For Multiplan C records: ;D
or ;G must appear before
another C record that refers to it
(with ;5, ;R, ;C).

4, Name definition should
precede name use for efficiency,
although this is not required.

5. NU records must precede NE
records.

6. E must be the last record.

INDEX
% (percent gperator) 43
* (multiplication
operator) 42
+ {addition operator} 43
' (union operator) 46
=  (subtraction operator) 43
/  (division operator) 42
: (range operator) 46
<> (not equal) 48
< (less than) 48
<= (less than or equal) 48
> (greater than) 48
>= (greater than or equal) 48
~  {exponentiation
operator) 42
#VALUE 14
#NAME 22
ABS 71

Absolute references 43
Addition operator (+) 43
Aligning cell contents 8

AND 71

Append proposed response 40
ATAN 71

AVERAGE 71

BACKSPACE key 40
before #: field (Paste
command) 10

BLANK command

BREAK key 38

Building a formula using
names 45

12, 55

Calculating functions 69
Cancelling a command 38
Carrying out a command 53
Cell pointer 36

Cell references 43

Colon (:) {range operator) 46

COLUMN 72

Column width 60

Comma (,} (union operator) 46

Command fields 38

Command selection from
menus 38

Command Directory
Blank (F2) 35
Copy (F3) 355,25
Copy down (F3 F3) 356
Copy from (F3 F4) 56
Copy right (F3 F2) 528
Edit (F1) 14, 58
Format {F4) 58
Format cell {F4 F2) 359
Format width (F4 F3) 60
Insert PASTE 10, 61
Name (F5) 6l
Options (F6) 62, 30
Print window (PRINT) 63
Print worksheet (PRINT

PRINT) 63, 31

Transfer (F7) 64
Transfer clear (F7 F4) 64
Transfer goto (F7 F5) 3§, 65
Transfer load (F7 ¥2) 65
Transfer save (F7 F3) 66
Value 66

Copy 55,19

Copy down 56

Copy from 56

Copy right 38, 19

COS 72

COUNT 72

Dec: field (Format Command) 8
Defining names 84
Delete

proposed response 40

fext 40
Direction keys (arrows) 37
Division operator (/Y 42
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Edit 14, 39

Edit cursor 40

Editing 14, 39

End key 37

ENTER key 38

Entering commands 5, 37
Entering headings 6
Entering formulas 12
Entering numbers 7, 42
Entering text 43

Equal (=) 48
Error values 48
EXP 72

Exponentiation 42

FALSE 73
Fields, command 38
File access, problems with 40
File handling 49
File mode

Normai 65, 66
Symbolic 63, 95-98
Fix/Gen/$ field
(Format command) 3
Format 38

Format cells 7, 59
Format width 6, 60
Formulas 41
Function Directory 69
ABS 71

AND 71

ATAN 71
AVERAGE 71
COLUMN 72
COos 72

COUNT 72

EXP 72

FALSE 73

IF 73

INDEX 73

100 / Index

INT 74
ISERROR 74
ISNA 74
LN 74
LOGI0 75
LOOKUP 73
MAX 76
MIN 76
MOD 76
NA 77
NOT 77
NPY 77
OR 78

PI 78
ROUND 78
ROW 78
SIGN 78
SIN 78
SQRT 78
STDEV 78
SUM 78, 22
TAN 79
TRUE 79

Glossary 85

Goto 5, 65

Greater than (>) 48

Greater than or equal (>=) 43

Helpful hints 84
Home key 37, 85

IF 73

INDEX 73

Insert 40, 61

INT 74

Intersection operator 46
ISERROR 74

ISNA 74

Key edit mode 40
Key value mode 40

LABEL key 38

Left/Cen/Right field
(format command) 8

Less than {<) 48

Less than or equal {(<=) 48

LN 74

LOG10 75

Logical values 48

LOGKUP 75

Mathematical operators 48
MAX 76
Menus 39
Message Directory 82
MIN 76
MOD 76
Mode of file
Normal 65, 66
Symbolic 65, 95-98
Moving within worksheet 5
Multiplication operator (*) 42

NA 77
Name 61
Names 43, 20-21

Names as cell references 45, 20

Normal mode 63, 66

NOT 77

Not equal {<>) 48

NPV 77

Number signs (# — error values)

Operators
Addition (+) 43
Division (/) 42
Exponentiation (*) 42
Greater than (>) 48
Greater than or equal

(>=) 48

Intersection {space) 46
Less than (<) 48
Less than or equal (<=) 48
Multiplication (*) 42
Not equal (<>) 48
Percent (%) 43
Range (:) 46
Subtraction (=) 43
Union (comma) {,) 46

Options 62, 30

OR 78

Page keys {arrows) 37
PASTE (transforming
worksheets) 351
Paste #: field
(paste command) 10
Percent operator (%) 43
PI 78
Print window 63
Print worksheet 63, 31
Problems when reading 50
Problems when writing 50
Problems with file access 50
Proposed responses 5, 39
Protecting the worksheet 66

Quit 38
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Range operator ;) 46, 19
Recalc key 36, 84
Reference key 41
References to cells 43
Relative references 44, 23-24
Replace text 40
ROUND 78
ROW 78
Row/Col field

{paste command) 10

Saving space 84
Saving time 84
SIGN 78
SIN 78

Space {intersection operator) 46

Spencer Ceramics 4

SQRT 78

STDEV 78

Storing worksheets 49
Subexpressions 84
Subtraction operator (—~) 43
SUM 78§, 22

Symbolic link ftle format 95-98

SYLK 95-98

TAN 79

Text 43

Transfer 64

Transfer clear 64
Transfer load 63
Transfer save 66
Transforming the worksheet
TRUE 79

Typing errors 39

Union operator (,) 46
Using copy commands 84

102 / Index

Value 40
VisiCalc 89-94

Width 80

Worksheet, Multiplan 36
printing 63, 31
protecting 66

storing 49, 13
transforming 51
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