

































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Multiplan

function. This means that Multiplan calculates the model only
once. And, repeatedly pressing the RECALC key produces a
step-by-step solution.

Pressing the CANCEL key stops iteration. Other keys are
ignored during iteration. Multiplan checks for the CANCEL key
at the beginning of each iteration. If you press the CANCEL key
during an iteration, Multiplan completes that iteration, checks
the completion test, and finally (if the completion test is not
TRUE) stops iteration and displays the “Circular references
unresolved” error message.

The responses in the Options command “iteration” and “com-
pletion test at” fields are saved with the worksheet in Normal
mode (see the Transfer Options command in Chapter 9). When
you load a worksheet that contains an iterating model, the
fields of the Options command receive the responses saved with
the worksheet. If you later start another sheet, you may want to
reset “iteration” to “No” and delete the response in the “completion
test at” field.

Example

400

To cause Multiplan to recalculate the worksheet using iteration
and to place a completion or convergence test in R20C5, which
you have named “Done”:

OPTIONS recalc:(Yes)No mute: Yes(No)
iteration:(Yes)No completion test at: Done

See “Creating Iteration Models” for actual models that include
iteration.
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DELTA()

Description

Returns the maximum absolute value of the changes in values
from one iteration to the next. Returns #N/A if “No” is selected
in the “iteration” field. Multiplan counts only the values in the
cells that it evaluates between two successive DELTA functions.
The DELTA function returns the #N/A error value when
ITERCNT()=1 or when ISNA(ITERCNT()) returns TRUE (that
is, during the first calculation of a circular model) because no
previous values exist from which to calculate changes.

You can enter the DELTA function in a convergence test formula
to calculate the results of an iteration to any desired precision.
For example:

DELTA()<0.000001
returns TRUE when convergence results are less than 0.000001.

Each time Multiplan encounters a DELTA function, it resets the
internal DELTA value to 0. By entering more than one DELTA
function, you can isolate the maximum change in a particular
part of the worksheet. To create a DELTA() that only applies to
the differences of a part of the worksheet, bracket the cells with
cells that contain the DELTA function. Each DELTA() resets
the DELTA value to 0. To avoid problems with order of evaluation,
enter the first DELTA function in the cell immediately above the
block of cells for which you want a local DELTA value. Then,
enter the test DELTA formula in the cell immediately below the
block of cells to return a local DELTA value.
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The following sketches illustrate these guidelines:

first DELTA () >

block
of cells

second >
DELTA ()

Multiplan recalculates the block of cells column by column. This
model provides local values of DELTA only if these columns
contain no other circular references. The next sketch illustrates a
better model design:

first DELTA () >

cells in
one column

second
DELTA ()
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Note that subsequent evaluations of the second DELTA function
normally include changes to the cell with the first DELTA
function. The simple formula DELTA() is usually not sufficient
to isolate local values of DELTA. Instead, enter a formula such
as:

IF(TRUE(),"”,DELTA())

which clears the maximum DELTA value while appearing blank
on the screen and presenting no value for the following DELTA
to evaluate.

Note that if you enter the DELTA function as a completion test
and the ITERCNT function by itself in a model (see the ITERCNT
function), you may create divergence. The DELTA function also
reads the cell that contains the ITERCNT function. Because
ITERCNT changes by 1 during each iteration, DELTA will
always return at least 1 unless you set up the worksheet model to
return local values of DELTA or you eliminate the ITERCNT
formula. Note that the formula ITERCNT()>20 returns TRUE
or FALSE after each iteration and therefore would not affect
convergence.

Example
Take the simple example of Spencer Ceramics given at the
beginning of this appendix, but now calculate the results to the
nearest dollar instead of to the nearest penny:

1. Enter DELTA()<1 in R4C2.

This gives a TRUE value when the difference between the
previous and the current result is less than one dollar.

2. Select the Options command and enter R4C2 in the “com-
pletion test at” field.
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404

3.  Now, enter 1000 in R1C2, the gross profit cell.

The results that Multiplan returns are not the same as before,
but are now within one dollar of ¢the more accurate (to-the-penny)
result; that is, Bonus is now $90.90 instead of $90.91 ($90.90 is
the first result that had less than $1 change from the previous
result—$91). (Refer to the series of calculations that iteration
produced in the Spencer Ceramics example.)

See “Creating Iteration Models” for actual models that include
the DELTA function.
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ITERCNTY()

Description

Returns the current iteration count, starting with 1 for the first
iteration. During the first recalculation after each change to the
worksheet, ITERCNT returns the #N/A error value.

The ITERCNT function is especially helpful for providing initial
values for iterative models, for creating a table of iteration
results, and for providing a completion test.

Initial Values

Many worksheet models require an explicit initial value. Yet,
during subsequent iterations, the model requires a formula. To
arrange this, substitute a conditional formula (with the IF
function) in place of the formula that requires an initial value.

For example, as in the Spencer Ceramics example, to start with
an initial value of Initial Net_Profit, then switch to the for-
mula Gross_Profit—Bonus, enter the formula:

IF(ISNA(ITERCNT()),Initial_Net_Profit,
Gross_Profit—Bonus)

IF selects Initial Net_Profit when the condition is TRUE;
that is, when ITERCNT( ) returns the #N/A error value (which it
does during the first recalculation after each change to the
worksheet), the ISNA() function returns TRUE. After that,
ITERCNT returns a number, making ISNA return FALSE;
then, IF selects the formula Gross_Profit—Bonus.
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Table of Iteration Results

You can create a table of partial results from an iteration by
copying the formula:

IF(ITERCNT()=ROW()—9,Net_Profit,RC)

into successive rows starting at row 10. Note that each row
receives the value of Net_Profit during a particular iteration
and stays unchanged (RC) for all other iterations, before and
after.

Completion Test

Enter a formula that includes ITERCNT to limit the number of
iterations. For example, enter the formula:

ITERCNT()>20
Enter the absolute or name reference to the cell that contains this
formula in the “completion test at” field of the Options command.

During subsequent recalculations, Multiplan completes 20 iter-
ations then stops.
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Creating Iteration Models

Iteration is a powerful problem-solving tool. To illustrate using
iteration, we provide three examples. Before you begin to study
the examples, you should be aware of the order of evaluation
Multiplan follows during iteration.

Unlike Multiplan worksheet models without iteration, models
with iteration must take into account the order of evaluation of
each cell. During iteration the current value of cells referred to in
the formulas affects the iteration. Fortunately for the worksheet
builder, the order of evaluation of cells participating in circular
references is strictly defined when ITERCNT()>=1. Multiplan
always calculates these cells one column at a time, top to bottom,
starting with the first cell of the first column.

A general guideline that helps avoid problems is to place all the
circular references in a single column. Care must also be taken
that the ordering is correct for iterative methods such as Newton’s
method (see Example 2) and binary search (see Example 3). In
some situations, the order of evaluation determines whether the
solution converges or diverges. If the original order of evaluation
does not converge, reconsider the order to get convergence.
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Example 1
Financial Gap Model

Integrated Income Statement and Balance Sheet

408

We based the discussion of this example on the following model.
If you want to recreate the model, the formulas, text, and data
appear following the discussion.

1 2 3 4 5 6

1 sales $100.00 $300.00 $800.00

2 costs $50.00 $420.00 $620.00

3 profit $50.00 ($120.00) $180.00

4 int income $3.89 $23.21

5 int expense $0.00 $0.00

6 net profit $50.00 ($116.11) $203.21 delta 0.000415
7 begretearns $75.00 $125.00 $8.89 itercnt 13
8 endretearns $125.00 $8.89 $212.10

9 cash $10.00 $10.00 $10.00
10 fundssurplus $155.00 $38.89 $232.10 done TRUE
11 total assets $165.00 $48.89 $242.10 maxi 50
12 max d 0.001
13 liabilities $40.00 $40.00 $30.00
14 funds deficit $0.00 $0.00 $0.00
15 tot liab $40.00 $40.00 $30.00
16 totliab +re $165.00 $48.89 $242.10

17 difference $0.00 $0.00 $0.00
18 funds $38.89 $232.10

This model shows a common business application of iteration.
Throughout, this model contains examples of one result depending
on the result of another calculation in a circular pattern. That is
the situation that iteration handles.

Entries and calculations on a balance sheet must satisfy the
condition:

total = total +  retained
assets liabilities earnings

To achieve this balance, you vary the funds surplus and the
funds deficit. This is an iterative process because varying the
funds alters the interest, which affects the profit, which changes
the retained earnings. This circle of calculation throws the sheet
back out of balance.
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Funds surplus and funds deficit both refer to the value in the
“funds” line (R18). Either funds surplus or funds deficit will
always equal 0. If the value in the “funds” line (R18) is positive,
you have funds surplus. If this value is negative, you have funds
deficit.

Notice the formulas (in the next section) for funds surplus and
funds deficit. For funds surplus, the formula MAX(0,funds)
returns the value of funds only if funds is positive; otherwise, it
returns 0. For funds deficit, the formula —MIN(0,funds) returns
the absolute value of funds when funds is negative.

Notice also the formula IF(TRUE(),*”,DELTA()) in R8C6. This
formula keeps the ITERCNT( ) function in R7C6 from interfering
with the DELTA() function in R6C6.

The completion test is in R10C6. It checks both the DELTA
value and the ITERCNT value. When one of the two returns
TRUE (that is, either a maximum DELTA of 0.001 or an
ITERCNT of 50), iteration stops.

Columns 3 and 4 show two new time periods. Column 3 shows a
large increase in capital outlay and an increase in sales that isnot
large enough to offset it. Thus, the profit line (R3) shows a loss.
In column 4, however, sales have grown enough to offset the
capital outlay. The profit line (R3) shows a profit. This is a
typical situation in which the effect of a capital outlay on sales is
delayed. You can apply these same formulas to analyze how
much increase in sales you need to offset a particular capital
outlay.

This model can also help you analyze how much money you must
borrow at any specific interest rate to receive as much usable
funds as you need.

See the listing of the formulas in the next section.
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Formulas for Integrated Income and Balance Sheet Model

To show the formulas without breaking them across several
lines, the worksheet appears in two parts, in a manner similar to
the Multiplan method of printing. Columns 1 and 2 appear first,
then columns 3 and 4, then columns 5 and 6. Note that the row
numbers are the same for each part; that is, enter the six columns
side-by-side.

1 2
1 “sales” 100
2 “costs” 0.5*R[—1]C
3 “profit” R[—2]C—R[—11C

4 “int income”
5 “int expense”

6 “net profit” R[—3IC+R[—2IC—R[—1]C
7 “beg ret earns” 75

8 “end ret earns” R[—2]C+R[—11C
9 “cash” 10
10 “funds surplus” 155
11 “total assets” R[—21C+R[—11C
12
13 “liabilities” 40
14 “funds deficit” 0
15 “tot liab” R[—2IC+R[—1]C
16 “totliab + re” R[—11C+R[-8]IC
17 “difference” R[—61C—RI[—1]C
18 “funds”
19
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3
300
300+(0.4*R[—11C)
R[—2]C—-R[—1]C
0.1*R[+6]C
0.1*R[+9IC

RI+1]C[—1]
R[—2IC+R[—1]C
10

10 MAX(O,R[+8]C)
11 R[—2]C+R[—1]C
12

13 40

14 —MIN(O,R[+4]C)
15 R[—2]C+R[-1]C
16 R[—1]C+RI[—8]C
17 R[—6]JC—R[—1]1C
18 IF(ISNA(ITERCNT()),0,

QONOOPHLWN =

RC—diff)
19
5
1
2
3
4
5
6 “delta” DELTA()
7 “itercnt” ITERCNT()
8
9

10 “done”
11 “maxi” 50
12 “maxd” 0.001

R[—3]C+R[—2]C—R[—1]C

4
800

300+(0.4*R[—11C)
R[—2]C—R[—11C
0.1*R[+6]C

0.1*R[+9]C
R[—3IC+R[—2]C—R[—1]C
RI+1]C[—1]
R[—2]C+R[—11C

10

MAX(0,R[+8]C)
R[—2]C+R[—1IC

30

—MIN(O,R[+41C)

R[—2]C+R[—1]C

R[—1]C+R[—8IC

R[—6]C—R[—1]C

IF(ISNA(ITERCNT()),0,
RC—diff)

IF(TRUE(),"”,DELTA())
OR(RI—4]C<RI[+2]C,R[—3IC>R[+1]C)
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Example 2
IRR Model

Internal Rate of Return Calculation

412

In Multiplan, the Internal Rate of Return (IRR) of a group of
cash flows is the Rate for which

NPV(Rate,Cash_Flow)=0

The name Cash_Flow refers to the part of the worksheet that
contains the cash flows. There may be many solutions to the IRR
equation. The one found by this method will typically be the one
closest to the initial estimate.

The following set of formulas automatically searches for the
correct Rate. You can include these formulas in any worksheet
under the following conditions:

1.  Enter each of these formulas in a single row.

2. When other parts of the model include iteration and the
completion test refers to the IRR convergence, also include
the method for returning local values of DELTA (see the
DELTA function).
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Formulas for IRR Model

1

N =

“IRR"

3 “NPV”
4 “NPV""

“EST. IRR”
“STATUS”
“LIMIT”

- O0WO~NOOM

1
1

2 3 4

“Cash Flow”

IF(ISNA(ITERCNT()), P —n

R[+4]C,

IF(ABS(RC)>R[+8]C,

—(R[+4]C+ITERCNT()/100),

IF(R[+2]C=0,

RC+SIGN(R[+11C*0.000001,

RC—RI[+1]C/R[+2IC)))

NPV(IRR,Cash_Flow) -1000

IF(IRR=0, 300

(NPV(0.001, Cash_Flow)

—RI[—1]C)/0.0001,

(NPV(IRR*1.01,Cash_Flow)

—RI[—1]IC)/IRR*0.01))

400

0.01 300
—200

DELTA()<0.01 1000
-1000

500 2000

For this model, the following names are defined:

IRR = R2C2

Cash_Flow = R3:10C4

The labels represent:

IRR
NPV
NPV’

EST. IRR

STATUS
LIMIT

is the Internal Rate of Return.
is the Net Present Value.

is the first derivative of NPV (used for New-
ton’s method).

is the initial IRR entered by you. An IRR
close to 0, such as 1%, usually gives the first
positive IRR, which is the one you seek.

indicates when the calculation is done.

is the largest positive IRR to try before try-
ing negative roots.
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414

These formulas yield the following results:

1 2 3 4

1 Cash Flow
2 IRR 27% = e
3 NPV 0.0 —1000
4 NPV’ —2226.3 300
5 400
6 EST.IRR 1% 300
7 —200
8 STATUS TRUE 1000
9 —1000
10 LIMIT 50000% 2000

The following paragraphs explain briefly the mathematical basis
of IRR calculation.

Solving the equation
NPV(IRR,Cash_Flow)=0

for IRR employs the numerical method known as Newton’s
method. (This method was first published by Sir Isaac Newton
in Principia (1686) as a solution for a cubic polynomial.) Newton’s
method solves for an initial estimate that is close to a root of
the equation then extrapolates along the tangent of this root
to find its intersection with the x-axis as the next root to try.
Iteration continues until either successive x values converge
or the value of the function converges on 0.

The tangent of a given equation f(x) is the first derivative £'(x).
Therefore, Newton’s method for successive approximations is:

X+ =X, (f(x,)/f(x,)



Solving Extended Problems with the Iteration Option

Applying this equation to the solution of the IRR equation
produces:

IRR,.,=IRR,—
(NPV(IRR,,Cash_Flow)/NPV'(IRR,,Cash_Flow))

Now, f(x) becomes:

f(x)=lim (f(x+delta(x))—f(x))/delta(x)
delta(x)—>0

In our case, with a delta(x) of 0.01 of x, the equation becomes:

NPV(IRR,,Cash_Flow)=
(NPV(IRR, +(IRR,*0.01),
Cash_Flow)-NPV(IRR,))/(IRR_*0.01)

This general method solves many equations that have more than
one root, although you must realize that this method may
converge to a root different from the expected root or may even
diverge if the starting value is not close enough to the root. In the
case of IRR, the first root found that is greater than zero is
normally the correct answer.
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Example 3
Binary Search Model
Binary Search to Find Roots of Equations

The IRR formulas in the last section readily adapt to finding the
roots of arbitrary equations using the binary search technique.

Assume that you have a polynomial
x"3+4*x*x+5
Further suppose that you want to solve for a value of x that

yields a result of 30. The following model solves for one root of
the polynomial using the binary search technique.

1 2 3
1 “f(x)” “c_low” “c_high”
2 X" 3+4*x*x+5 IF(ISNA IF(ISNA
(ITERCNT()), (ITERCNT()),
low,IF(fx>res, high,IF(fx<res,
RC,x)} RC,x))
3
4
5 “result”
6 30
4 5 6
1 “X” “low” “high”
2 (c_low+c_high)/2 0 100

For this model, the following names are defined:

c_low = R2C2 (current low value)

c_high = R2C3 (current high value)

b4 = R2C4

low = R2C5 {low value entered by you)
high = R2Ce6 (high value entered by you)

fx = R2C1

res = Re6C1 {your desired result; you enter)
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The calculation proceeds as follows:

1.

In cell R2C2, Multiplan evaluates the IF function. During
the first iteration, the ITERCNT function returns the #N/A
error value, making the ISNA function return TRUE. Thus,
IF selects the value of “low,” which in this model is 0.

For all other iterations, ITERCNT returns an integer,
making ISNA return FALSE. Thus, IF selects the “Else”
value, which is another conditional formula.

The second IF formula in R2C2 compares the result of
using the value of “x,” (calculated in R2C4) in the polynomial
f(x) in R2C1 with the desired result, 30, in R6C1. If the
value of f(x)is more than 30, IF selects the current value of
the cell (for the second iteration, 0). If the value of f(x)
is less than 30, IF selects the value of “x” calculated in R2C4.

The same steps apply to the conditional formula in R2C3,
except this formula selects the “high” value during the first
iteration. During subsequent iterations, IF selects the
current value of the cell if f(x) is less than 30 or the value of
“x” in R2C4 if f(x) is more than 30.

Once Multiplan begins iteration, the calculations proceed rapidly,
and it is difficult to see the numbers clearly before they change.
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The following list of values for each cell describes, in part, what
happens as Multiplan iterates toward a result:

1 2 3
1
2 0 100
3 0 50
4 0 25
5 0 12.5
6 0 6.25
7 0 3.125
8 1.5625 3.125

16 29.999762 2.0352602 2.035284

4 5 6
50 0 100
25 0 100
12.5 0 100
6.25 0 100
3.125 0 100
1.5625 0 100
2.34375 0 100
2.0352721 0 100
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At this point, iteration stops because the maximum change in
any value is less than 0.001, the internal DELTA value of
Multiplan. The root Multiplan calculated is 2.0352721. (The
changing values for f(x) in column one are left to you to find.)

For more precision, enter a DELTA formula in a cell that sets a
limit smaller than 0.001. Or, enter an ITERCNT formula that
sets a limit higher than 16. Then, enter either an absolute reference
to that cell or the name of the cell in the “completion test at” field
of the Options command.

Summary of Hints for Creating Iteration Models

1.  Order of Evaluation

Unlike Multiplan worksheet models without iteration,
models with iteration must take into account the order of
evaluation of each cell. During iteration the current value of
cells referred to in the formulas affects the iteration.
Fortunately for the worksheet builder, the order of eval-
uation of circular references is strictly defined when
ITERCNT()>=1. Multiplan always calculates the circular
references one column at a time, top to bottom, starting
with the first cell of the first column.

A general guideline that helps avoid problems is to place all
the circular references in a single column. Care must also be
taken that the ordering is correct for iterative methods
such as Newton’s method (see Example 2) and binary search
(see Example 3).

For solving simultaneous equations, order is less critical
because Multiplan assumes that each iteration converges
on the solution. However, in some situations the order of
evaluation determines whether the solution converges or
diverges. If the original order produces divergence, rear-
ranging the order may bring about convergence.
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Providing for Initial Values

As discussed in the section on the ITERCNT function, you
may enter a conditional formula to provide an initial value
for formulas on the worksheet. For example, because
ITERCNT() returns #N/A the first time it is. called, a
simple IF statement such as: .

IF(ISNA(ITERCNT()),initial _value,formula)

provides initial_value for the first calculation, then the
formula in subsequent iterations.

Obtaining Local Values of DELTA

To obtain a DELTA() that applies only to the differences of
a part of the worksheet, bracket the cells with cells that
contain the DELTA function. Each DELTA() resets the
DELTA value to 0. To avoid problems with order of evalua-
tion, enter the first DELTA function in the cell immediately
above the block of cells for which you want a local DELTA
value. Enter a formula such as:

IF(TRUE(),“”,DELTA())

which clears the maximum DELTA value while appearing
blank on the screen. Then, enter the test DELTA formulain
the cell immediately below the block of cells to return a local
DELTA value. See the section on the DELTA function for
further details. :

ITERCNT() and DELTA() Interaction

If you enter both the DELTA function with a specific limit

- and the ITERCNT function as a formula by itself in a

420

model, you may create divergence. The DELTA function
also reads the cell that contains the ITERCNT function.
Because ITERCNT changes by 1 during each iteration,
DELTA will always return at least 1 unless you set up the
worksheet model to return local values of DELTA or you
eliminate the ITERCNT formula. Note that the formula
ITERCNT()>20 returns TRUE or FALSE after each itera-
tion and therefore would not affect convergence.
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Single Stepping Iteration Models

Stepping through an iteration model one iteration at a time
permits debugging and illustrating an iterative solution.
To set this up, enter as a response in the “completion test
at” field an absolute or name reference of a cell that contains
the TRUE() function. This means that Multiplan calculates
the model only once. And, repeatedly pressing the RECALC
key produces a step-by-step solution.

General Information

Turn off iteration and/or automatic recalculation when
building models to save time.

The responses in the Options command “iteration” and
“completion test at” fields are saved with the worksheet in
Normal mode (see the Transfer Options command in Chapter
9). Thus, when you load a worksheet that contains an
iterating model, the fields of the Options command receive
the responses saved with the worksheet. If you later start
another sheet, you may want to reset “iteration” to “No”
and delete the response in the “completion test at” field.

Pressing the CANCEL key stops iteration. Only the CANCEL
key has an affect during iteration because all other keys
would be entries and are therefore ignored. This also means
that any characters you type during iteration are not saved,
so the type-ahead feature does not work.

Multiplan checks for the CANCEL key at the beginning of
each iteration. Thus, if you press the CANCEL key during
an iteration, then Multiplan completes that iteration, checks
the completion or convergence test, and finally (if the
completion or convergence test is not TRUE) stops iteration
and displays the “Circular references unresolved” error
message. (If the completion or convergence test is TRUE,
Multiplan ends iteration as if you had not pressed the
CANCEL key.)
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ABS, 312

Absolute references, 116, 206
Active cell, 194

Addition ( +) operator, 72, 203
Aligning cell contents, 60
Alignment, 44

Alpha, 30, 230

AND, 313

ATAN, 314

AVERAGE, 315

BACKSPACE key, 19, 32, 76, 201
Blank, 65, 232

Commands (continued)
Copy From, 121, 235
Copy Right, 91, 142, 238
Delete, 239
Delete Column, 240
Delete Row, 241
Edit, 76, 242
eXternal, 172, 302
eXternal Copy, 172, 303
eXternal List, 185, 306
eXternal Use, 307
Format, 43, 243
Format Cells, 89, 245
Format Default, 249

Format Default Cells, 43, 250
Format Default Width, 250
Format Options, 40, 252
Format Width, 38, 113, 253
Goto, 14, 255

Goto Name, 107, 256

Goto Row-col, 14, 257
Goto Window, 258

Help, 20, 259

Insert, 55, 261

Insert Column, 262

Insert Row, 263

Lock, 145, 264

Lock Cells, 148, 265

Lock Formulas, 145, 266

Building a formula, 67

Calculating functions, 110
CANCEL key, 17

Canceling a command, 20
Carrying out a command, 20

Cell contents, 60, 76

Cell pointer, 6, 8

Cell references, 205

Cells, 7, 60, 99, 148

Center alignment, see Alignment
Changing a formula, 76
CHARACTER LEFT key, 76, 200
CHARACTER RIGHT key, 76, 200

Colon (:) (range operator), 62 Move, 267
COLUMN, 316 Move Column, 269
Column width, 37, 113 Move Row, 270

Comma (,) (union operator), 121 Name, 176, 271

Command Options, 148, 273
field, 198 Print, 155, 274
line, 194 Print File, 157, 275

selection, 17, 196
Commands, 14, 196, 229

Alpha, 30, 230

Blank, 65, 232

Copy, 91, 233

Copy Down, 234

Print Margins, 158, 276
Print Options, 158, 277
Print Printer, 156, 278
Quit, 23, 49, 279

Sort, 280

Transfer, 282
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Commands (continued)
Transfer Clear, 164, 283
Transfer Delete, 284
Transfer Load, 53, 85, 285
Transfer Options, 287
Transfer Rename, 288
Transfer Save, 47, 80, 289
Value, 34, 291
Window, 128, 293
Window Border, 136, 294
Window Close, 295
Window Link, 134, 296
Window Split, 128, 131, 298

Window Split Horizontal, 132,

299
Window Split Titles, 128, 300

Window Split Vertical, 132, 301

Concatenation operator (&), 204
Copy, 91, 233

Copy Down, 234

Copy From, 121, 235

Copy Right, 91, 142, 238
Correcting typing errors, 32
COS, 317

COUNT, 318

Delete, 239

DELETE key, 76, 201
Delete Column, 240
Delete Row, 241
Dependent sheets, 163
Direction keys, 7, 33 )
Division operator (/), 203
#DIV/O! error value, 216
DOLLAR, 319

Drawing lines, 78

Edit, 76, 242

Edit cursor, 371

Editing, 200

END key, 148

Entering data, 33
numbers, 40, 59
text, 30, 57

Equal (=}, 34, 71

Error values, 114, 215

EXP, 320

Exponentiation ("), 203
eXternal, 172, 302
eXternal Copy, 172, 303
eXternal List, 185, 306
External relationships, 220
eXternal Use, 307

FALSE, 321
False, 321

File access, problems of, 217, 219

File handling, 53
File mode, 287

Normal mode, 287

Other mode, 287

Symbolic mode, 287
Filenames, 48, 217
FIXED, 322
Format, 43, 243
Format Cells, 89, 245
Format Default, 249
Format Default Cells, 43, 250
Format Default Width, 250
Format Options, 40, 252
Format Width, 38, 113, 253
Formats, 45, 89
Formulas, 67, 98, 103

changing, 76

copying, 121, 142

reviewing, 76

using names, 103
Functions, 311

ABS, 312

AND, 313

ATAN, 314

AVERAGE, 315

COLUMN, 316

COS, 317

COUNT, 318

DOLLAR, 319

EXP, 319

FALSE, 321

FIXED, 322

IF, 323

INDEX, 324

INT, 325

ISERROR, 326
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Functions (continued) Intersection operator, 210
ISNA, 327 ISERROR, 326
LEN, 328 ISNA, 327
LN, 329
LOG10, 330
LOOKUP, 331 LEN, 328
MAX, 333 Less than (<), 215
MID, 334 Less than or equal (<=), 215
MIN, 335 Lines, drawing, 78
MOD, 336 LN, 329
NA, 337 Lock, 145, 264
NOT, 338 Lock Cells, 148, 265
NPV, 339 Lock Formulas, 145, 266
OR, 340 LOG10, 330
PI, 341 Logical values, 215
REPT, 342 LOOKUP, 331
ROUND, 343
ROW, 344
SIGN, 345 MAX, 333
SIN, 346 Message line, 194
SQRT, 347 MID, 334
STDEYV, 348 MIN. 335
SUM, 110, 349 MOD, 336
TAN, 350 Mode of file, 287
32&%3351 Normal mode, 287
, 352 Other mode, 287
Symbolic mode, 287
Goto, 14, 255 Move, 267
Goto Name, 107, 256 Move Column, 269
ggtg \;R\z‘;lv di)(;lv’, 12%8257 Multiplication operator (*), 140, 203

Greater than (>), 215
Greater than or equal (>=), 215

NA, 337
#N/A error value, 216
Help, 20, 259 Name, 176, 271
HOME key, 13 #NAME? error value, 216
Names
as cell references, 209
IF, 323 building formulas using, 103
Increasing formula, 76 defining, 168, 271
INDEX, 324 of cells, 99, 100
Insert, 55, 261 of files, 48, 217
Insert Column, 262 of worksheets, 170
Insert Row, 263 NEXT UNLOCKED CELL key, 146

INT, 325 NEXT WINDOW key, 137
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Normal mode, 287

NOT, 338

Not equal (<>), 215

NPV, 339

#NULL! error value, 216
#NUM! error value, 216
Numbers, entering, 40, 59, 203
Number signs (#), 113

Operators, 203
Addition (+), 72, 203
Concatenation (&), 204
Division (/), 203
Equal (=), 34, 71
Exponentiation ("), 203
Greater than (>), 215
Greater than or equal (>=), 215
Intersection (space), 210
Less than (<), 215
Less than or equal (<=), 215
Multiplication (*), 140, 203
Not equal (<>), 215
Percent (%), 203
Range (:), 62, 211
Subtraction (—), 203
Union (comma) (,), 212

Options, 148, 273

OR, 340

Other mode, 287

Percent operator (%), 203

PI, 341

Print, 155, 274

Print File, 157, 275

Print Margins, 158, 276

Print Options, 158, 277

Print Printer, 156, 278

Problems with file access, 217, 219
Proposed responses, 17, 199, 229

Quit, 23, 49, 279

Range operator (:), 62, 211
RECALC key, 151, 201

#REF error value, 216
References, 206
REFERENCE key, 201
References to cells, 205
Relative references, 116, 206
REPT, 342

RETURN key, 20
Reviewing a formula, 76
ROUND, 343

ROW, 344

Saving space, 365
time, 365
work, 47
Screen, 5
Scrolling the worksheet, 11
SIGN, 345
SIN, 346
Sort, 280
SPACE bar, 18
Space (intersection operator), 210
SQRT, 347
Status line, 9, 76, 194
STDEYV, 348
Subtraction operator (— ), 203
SUM, 110, 349
Supporting sheets, 163, 165, 179
Symbolic mode, 287

TAB key, 19
TAN, 350

" Text, entering, 30, 57, 204

Titles, 86, 100, 128
Transfer, 282

Transfer Clear, 164, 283
Transfer Delete, 284
Transfer Load, 53, 85, 285
Transfer Options, 287
Transfer Rename, 288
Transfer Save, 47, 80, 289
Transforming the worksheet, 223
TRUE, 351

True, 321

Typing errors, 32



Union operator (,), 212
Unlocking cells, 148

VALUE, 78, 352
Value, 34, 205, 291
#VALUE! error value, 216

Width, column, 37
Window, 128, 131, 293
Window Border, 136, 294
Window Close, 295
Window Link, 134, 296
Window Split, 128, 131, 298
Window Split Horizontal, 132, 299
Window Split Titles, 128, 300
Window Split Vertical, 132, 301
WORD LEFT key, 200
WORD RIGHT key, 200
Worksheet

naming, 170

number grid, 28, 193

protecting, 145

Index

Worksheet (continued)
relating, 163, 165, 182
transforming, 223

<= (less than or equal), 215

<> (not equal), 215

> (greater than), 215

>= (greater than or equal), 215
= (equal), 34

< (less than), 215

, (union operator), 121

: (range operator), 62, 211

& (concatenation operator), 204
— (subtraction operator), 34

+ (addition operator), 34

% (percent operator), 203

/ (division operator), 203

* (multiplication operator), 140, 203
" (exponentiation operator), 203
( (left parenthesis), 34

“ {quotation mark), 34

. (period), 34






Part No. 32F23A




