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Introduction

In previous chapters, we have been entering one of two basic types of
data into each cell: numbers and text. However, we will not always
know what the contents should be. Often the contents of one cell
depends on the contents of other cells. To handle this situation, we use
a third type of data: the formula. Formulas are equations using
numbers and variables to get a result. In a spreadsheet, the variables
are cell locations that hold the data needed for the equation to be
completed.

A function is a predefined calculation entered in a cell to help you
analyze or manipulate data in a spreadsheet. All you have to do is add
the arguments, and the calculation is automatically made for you.
Functions help you create the formulas needed to get the results that
you are looking for.

Creating formulas

You can enter formulas in two ways, either directly into the cell itself,
or at the input line. Either way, you need to start a formula with one of
the following symbols: =, + or -. Starting with anything else causes the
formula to be treated as if it were text.

Operators in formulas

Each cell on the worksheet can be used as a data holder or a place for
data calculations. Entering data is accomplished simply by typing in
the cell and moving to the next cell or pressing Enter. With formulas,
the equals sign indicates that the cell will be used for a calculation. A
mathematical calculation like 15 + 46 can be accomplished as shown
below.

To enter the = symbol for a purpose other than creating a
formula as described in this chapter, type an apostrophe or

Note single quotation mark before the data; for example, '= means
different things to different people. Calc treats everything after
the single quotation symbol as text.
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Simple Calculation in 1 Cell Calculation by Reference

A | B | C A | B | C
1 1
2 2
3 =15+4f] 3 15
4 4 45
5 % 5 | L
6 &
7 7 [%
A B | C 4 B | C
1 1
2 ?
3 b1 3 15
4 !. 4 45
5 5 b1
6 6 L
7 7
4 B | C
1
2
3 15
4 46
5 =b3+hd
&
7

Figure 1: A simple calculation

While the calculation on the left was accomplished in only one cell, the
real power is shown on the right where the data is placed in cells and
the calculation is performed using references back to the cells. In this
case, cells B3 and B4 were the data holders, with B5 the cell where the
calculation was performed. Notice that the formula was shown as
=B3+B4. The plus sign indicates that the contents of cells B3 and B4
are to be added together and then have the result in the cell holding
the formula. All formulas build upon this concept. Other ways of
entering formulas are shown in Table 1.

These cell references allow formulas to use data from anywhere in the
worksheet being worked on or from any other worksheet in the
workbook that is opened. If the data needed was on different
worksheets, they would be referenced by referring to the worksheet,
for example =SUM(Sheet2.B12+Sheet3.A11).
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Table 1: Common ways to enter formulas.

Formula Description

=A1+10 Displays the contents of cell Al plus 10.

=A1*16% Displays 16% of the contents of Al.

=A1*A2 Displays the result of the multiplication of
Al and A2.

=ROUND(A1;1) Displays the contents of cell A1 rounded to
one decimal place.

=EFFECTIVE(5%;12) Calculates the effective interest for 5%
annual nominal interest with 12 payments a
year.

=B8-SUM(B10:B14) Calculates B8 minus the sum of the cells
B10 to B14.

=SUM(BS8;SUM(B10:B14)) Calculates the sum of cells B10 to B14 and
adds the value to B8.

=SUM(B1:B65536) Sums all numbers in column B.

=AVERAGE(BloodSugar) Displays the average of a named range
defined under the name BloodSugar.

=[F(C31>140; "HIGH"; "OK") | Displays the results of a conditional
analysis of data from two sources. If the
contents of C31 is greater than 140, then
HIGH is displayed, otherwise OK is
displayed.

Users of Lotus 1-2-3®, Quattro Pro® and other spreadsheet
software may be familiar with formulas that begin with +, -, =, (,
@, ., $, or #. A mathematical formula would look like +D2+C2 or

Note +2*3. Functions begin with the @ symbol such as
@SUM(D2..D7), @COS(@DEGTORAD(30)) and
@IRR(GUESS;CASHFLOWS). Ranges are identified such as
Al1..D3.

Functions can be identified in Table 1 with a word, for example
ROUND, followed by parentheses enclosing references or numbers.

It is also possible to establish ranges for inclusion by naming them
using Insert > Names, for example BloodSugar representing a range
such as B3:B10. Logical functions can also be performed as
represented by the IF statement which results in a conditional
response based upon the data in the identified cell.
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Operator types

You can use the following operators in OpenOffice.org Calc: arithmetic,
comparative, descriptive, text, and reference.

Arithmetic operators

The addition, subtraction, multiplication and division operators return
numerical results. The Negation and Percent operators identify a
characteristic of the number found in the cell, for example -37. The
example for Exponentiation illustrates how to enter a number that is
being multiplied by itself a certain number of times, for example 23 =
2¥2*7

Table 2: Arithmetical operators

Operator Name Example
+ (Plus) Addition =141

- (Minus) Subtraction =2-1

- (Minus) Negation -5

* (asterisk) Multiplication =2%2

/ (Slash) Division =10/5

% (Percent) Percent 15%

~ (Caret) Exponentiation 273

Comparative operators

Comparative operators are found in formulas that use the IF function
and return either a true or false answer; for example, =IF (B6>G12;
127; 0) which, loosely translated, means if the contents of cell B6 are
greater than the contents of cell G12, then return the number 127,
otherwise return the number 0.

A direct answer of TRUE or FALSE can be obtained by entering a
formula such as =B6>B12. If the numbers found in the referenced
cells are accurately represented, the answer TRUE is returned,
otherwise FALSE is returned.
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Table 3: Comparative operators

Operator Name Example
= (equal sign) Equal Al1=B1

> (Greater than) Greater than Al1>B1

< (Less than) Less than Al1<B1
>= (Greater than or equal to) | Greater than or equal to Al>=B1
<= (Less than or equal to) Less than or equal to Al<=B1
<> (Inequality) Inequality Al<>Bl1

Text operators

It is common for users to place text in spreadsheets. To provide for
variability in what and how this type of data is displayed, text can be
joined together in pieces coming from different places on the
spreadsheet. Figure 2 shows an example.

¥

June 23 2007

June 23 2007 June 23, 2007

' !

Figure 2: Text Concatenation

In this example, specific pieces of the text were found in three
different cells. To join these segments together, the formula also adds
required spaces and punctuation housed within quotation marks
resulting in a formula of =B6 & " " & C6 & ", " D6. The result is the
concatenation into a correctly formatted date for this locale.

Taking this example further, the result cell is defined as a name, then
text concatenation is performed using this defined name.
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Figure 3: Defining a name for a range of cells.

A || ¢ | D | E | F | G
_1
2 |June 23 2007 June 23, 2007
oy x
4 Marme
5 L |
& WizardDay
cancel |
= drice
g
e o |
9 | —
10
11 add I
12
_13 | Delete |
14
15 Assigned ko
16 [$sheet1.5Dg2 | More ¥ |
17

Figure 4: Naming a cell or range of cells for
inclusion in a formula.

OO0o03 chapter template



A || c | D |
1
2 |June 23 2007 JuneES,EDD?L
3
4

A 6| c | D |
1
2 |[June 23 2007 June 23,2007
3
4 [The B[ﬂ}ﬂhﬂw will happen on
5
b |[=A4 & WizardDay

A 6| c | o |

June 23 2007 June 23, 2007

The Big show will happen on

The Big show will happen on June 23, 2007

Figure 5: Defining Names on a worksheet.

Reference operators

In its simplest form a reference refers to a single cell. But references
can also refer to a rectangle or cuboid range or a reference is a list of
references. To build such references you need reference operators.

An individual cell is identified by the column identifier (letter) located
along the upper edge of the spreadsheet and a row identifier (number)
found along the side of the spreadsheet. On spreadsheets read from
left to right, the upper left cell is Al. Figure 6 shows these identifiers

for Cell A1.
Al T o fm 2= I

A B | C |

B I

5
Figure 6: A single cell reference
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Range operator
The range operator is written as colon. An expression using the range
operator has the syntax

reference left : reference right

The range operator builds a reference to the smallest range including
both the cells referenced with the left reference and the cells
referenced with the right reference.

[a1:012 > fo = = |

Figure 7: Reference Operator for a range.

In the upper left corner of Figure 7 the reference A1:D12 is shown,
corresponding to the cells included in the drag operation with the
mouse to highlight the range.

Examples

A2:B4 Reference to a rectangle range with 6 cells, 2
column width X 3 row height. When you click on
the reference in the formula in the input line, a
border indicates the rectangle.

(A2:B4):C9 Reference to a rectangle range with cell A2 top

left and cell C9 bottom right. So the range
contains 24 cells, 3 column width X 8 row
height.

Sheetl.A3:Sheet3.D4 Reference to a cuboid range with 24 cells, 4
column width X 2 row height X 3 sheets depth.

When you enter B4:A2 or A4:B2 directly, then OOo will turn it to A2:B4.
So the left top cell of the range is left of the colon and the bottom right
cell is right of the colon. But if you name the cell B4 for example with
' start' and A2 with ' end', you can use start: end without any error.
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OOo can not reference a whole column of unspecified length via A:A or
a whole row via 1:1 yet as you might know from other spreadsheet
programs, see Issue 20495.

Reference Concatenation Operator
The concatenation operator is written as tilde. An expression using the
concatenation operator has the syntax

reference left ~ reference right

The result of such an expression is a reference list, which is an ordered
list of references. Some functions can take a reference list as
argument, SUM, MAX or INDEX for example.

The reference concatenation is sometimes called 'union'. But it is no
set union. COUNT(A1:C3~B2:D2) returns 12 (=9+3), whereas looking
at it as set of cells, it has only 10 cells.

Notice that SUM(A1:C3;B2:D2) is different from SUM( A1:C3~B2:D2)
although they give the same result. The first is a function call with 2
parameters, each of them is reference to a range. The second is a
function call with 1 parameter, which is a reference list.

Intersection Operator
The intersection operator is written as exclamation mark. An
expression using the intersection operator has the syntax

reference left ! reference right

If the references refer to single ranges, the result is a reference to a
single range, containing all cells, which are both in the left reference
and in the right reference.

If the references are reference lists, than each list item from the left is
intersected with each one from the right and these results are
concatenated to a reference list. The order is, to first intersect the first
item from the left with all items from the right, then intersect the
second item from the left with all items from the right, and so on.

Examples
A2:B4 ! B3:D6

This results a reference to the range B3:B4, because these cells are
inside A2:B4 and inside B3:D4.

(A2:B4~B1:C2) ! (B2:C6~C1:D3)
First the intersections A2:B4!B2:C6, A2:B4!C1:D3, B1:C2!B2:C6 and

B1:C2!C1:D3 are calculated. This results in B2:B4, empty, B2:C2,
and C1:C2. Then these results are concatenated, dropping empty
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parts. So the final result is the reference list B2:B4 ~ B2:C2 ~
Cl1:C2.

You can use the intersection operator to refer a cell in a cross
tabulation in an good understandable way. If you have columns labeled
‘Temperature' and 'Precipitation' and the rows labeled 'January’,
'‘February', 'March',... then the expression

'‘February' ! !Temperature'
will reference to the cell containing the temperature in February.

The intersection operator ! should have a higher precedence than the
concatenation operator ~, but in O003.1 it is wrong implemented.
Therefore you should not rely on precedence, but always put the part
which to be first calculated in parentheses.

Order of calculation

Order of calculation refers to the sequence in which numerical
operations are performed. Division and multiplication are performed
before addition or subtraction. There is a common tendency to expect
calculations to be made from left to right as the equation would be
read in English. Calc evaluations the entire formula, then based upon
programming precedence breaks the formula down executing
multiplication and division operations before other operations. Due to
this fact when creating formulas you should test your formula to make
sure that the correct result is being obtained. An example of order of
calculation in operation follows.

Table 4 - Order of Calculation

Left To Right Calculation Ordered Calculation

1+3*2+3 =11 =1+3*2+3 result 10

1+3=4,then4 X2 =8,then8 +3 =11 3*2=6,then1 + 6 + 3 =10

Another possible intention could be: The program resolves the

1+3*%2+3 = 20 multiplication of 3 X 2 before
dealing with the numbers being
added.

If you intend for the result to be either of the two possible solutions on
the left, the way to achieve these results would be to order the formula
as:

((1+3)*2)+3 =11 (1+3) *(2+3) = 20
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Consider using parentheses grouping operations to avoid
Note obtaining incorrect calculations, e.g. = B4+G12*C4/M12
becoming =( (B4+G12)*C4) /M12.

Calculations linking sheets

Another powerful feature of Calc is the ability to link data through
several worksheets. The naming of worksheets can be helpful to
identify where specific data may be found. A name such as Payroll or
Boise Sales is much more meaningful than Sheetl. The function named
SHEET() returns the sheet number in the collection of spreadsheets.
With this function, if you are currently on the third sheet counting from
the left along the worksheet tabs, the number 3 is returned. If you drag
the worksheets around to different locations among the tabs, the
number will return the number referring to the current position of this
worksheet.

Users may experience a problem when creating a formula that
references other worksheets. If you use the function SHEET()
Caution the number of the current worksheet appears even if you enter
the name of the worksheet desired, e.g., =SHEET(Branch4) and
A you have as the top worksheet named CombinedOperations.
This function only refers to the current or top worksheet and
not to other worksheets found in the collection or file.

An example of calculations obtaining data from other work can be seen
in a business setting where a business combines its branch operations
into a single worksheet. See Figure 8.

B K | L | ul | 14 ..
Flowing Abundantly, Sheet containing data for

2 Ltd. Branch 1.
3 |Combined Sales YTD

4

5

A Oct [ Dec Y¥TD

7 |Revenue:

g Greenery Sales 36,283 52,874 81,335 1,283,107

9 | Fedilizer Sales 16 822 3,825 3 B00 697,634

10 | Earth Sales 2,019 469 432 84,479

11 |Sub-Total 55,129 57,158 85,367 2,065,220

12

13 |Cost of Sales:

14 | Wholesaler Purchases 18,744 19,434 29025 702,175

15 | Sales Tax 6,064 B,287 9,350 227,174

16 |Sub-Total 24,808 25,721 38,415 929,349

17

18 |Total Revenue: 30,321 31,437 46,952 1,135,871

19
Ii?lni ':)ir:rl{\]‘g?:nchl {Branchz { Branch3 / Combined /£ |JL| ]
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__ A K L i i | Sheet containing data for
, Flowing Abundantly, Branch 2.
_|Ltd.
_ 3 |Combined Sales ¥TD
_4 ]
g
A Oct Moy Dec Y¥TD
7 |Revenus:
g Greenery Sales 38,251 14 899 49 533 1,027,538
g9 | Ferilizer Sales 6,120 2,304 75934 164,406
10 | Earth Sales 734 286 952 19,729
11 |Sub-Total 45,106 17,569 58,474 1,211,673
12
13 |Cost of Sales:
14 | Wholesaler Purchases 15,336 5973 19881 411,969
15 | Sales Tax 4 952 1933 6432 133,284
16 |Sub-Total 20,298 7.906 26,313 545,253
17
18 |Total Revenue: 24,808 9,663 32,161 666,420
19
N |IFyoer :
ol K I NI\D\ Branchl s Branch2 {Erancha { Combined / ||4] [

A K | L | M | M | ini
T Sheet containing data for
y Branch 3.
5 Oct Mo Dec ¥TD
£ |Revenus:

7 | Greenery Sales £5,801 53 257 102,179 1,498,444
8 | Fetilizer Sales 54833 17 520 g7z 843,175
9 | Earth Sales 53,025 16 824 7 G2 397,342
10 |Sub-Total 179,659 92,701 118,583 2,738,961
11
12 |Cost of Sales:
13 | Wholesaler Purchases £1084.06 31518.34 40318.22) 931246.74
14 | Sales Tax 19762.49 10197 .11 1304413 301285.71
15 |Sub-Total 80846.55 41715.45 53362.35 1232532.45
16
17 [Total Revenue: 98,312 50,986 65,221] 1,506,429
18
10 |Fwn -
4|4 >‘iNR Branchi # Branchz ' Branch3 / Combined 1 |-
||<? | fw = = | =Branch1.k7+Branchz.k7-+Branch3 k7 Sheet Containjng

A kK | . | m n [ combined data for all
, |Flowering Abundantly, branches.

Ltd.
3 |Combined Sales YTD
4
5 Oct Moy Dec ¥TD
& |Fevenue:
7 Greenery Sales 167 890! 169 385 2085 B33 4,279,995
& | Ferilizer Sales 126,485 39 065 2,164 2,383,984
9 Earth Sales 120 069 34 107 15 676 879,163
10 |Sub-Total 414 447 242 560 322,533 7,543,142
11
12 |Cost of Sales:
13 | Wholesaler Purchases 140 912 82,470 109 BE1 2,564,668
14 | Sales Tax 45 589 2R /32 35479 829,746
15 |Sub-Total 186,501 109,152 145,140 3,394,414
16
17 |Total Revenue: 227,946 133,408 177,393 4,148,728
18

10 IFvhopcoo:
i K PTPII\ Branchl £ BranchZ / Branch3 " Combined / I 1 I

Figure 8: Combining data from several sheets into a single sheet.

16 OO0o03 chapter template



To accomplish the links, it can be easier if the Function Wizard is used.

1) Open the Function Wizard by clicking the f(x) button on the
toolbar, or by selecting Insert > Function, or by pressing
Ctrl+F2.

2) Select a category of functions to shorten the list, then scroll down
through the named functions and select the required one. When
you select a function, its description appears on the right-hand
side of the dialog. Double-click on the required function.

3) The wizard now displays an area to the right where you can enter

data manually in text boxes or click the Shrink button EI to
shrink the wizard so you can select the cells from the worksheet.

4) To select cells, either click directly upon the needed cell or hold
down the left mouse button and drag to select the needed area.

5) When the area has been selected, click the Shrink button again
to return to the wizard.

6) If multiple ranges are needed, then select the next text box below
the first and perform the same task for the next range. The wizard
will accept in the Sum function up to 30 such ranges.

The following figures show how to create the combined sheet shown in
the example in Figure 8.

- l=2 R ESRIV BRI BHIL O HELDER | ®
i dad |orial = | ZFlBJrFU|=s===MA2%SRm(EsEE0-9-4A-§4
fz0 | fa s = =sumch
x
I ey
5 Flowmg Ab  Functions | Skructure I UM Function result |0
Ltd - Cateqory Returns the sum of all arguments.,
3 |[Combined Sales |Mathematical j
4 .
= Function number 1{required)
& |Revenue: QUOTIENT ;I Murmber 1, number 2, ... are 1 ta 30 arguments whose total is to be calculated.
7 | Greenery Sales RADIAKS N 5L
5 | Fetiizer Sales  [FA00 number 1 f || @| il A
9 Earth Sales ROLMD number 2 & I @ 2,0?
10 |Sub-Total ROUNDDOWN B, 1
11 ROLMNDUP rumber3 A || &l
12 |Cost of Sales: gIEGRPﬂESSUM number 4 F || @l |
13 | WWholesaler Pu sy 01
14 | Sales Tax =IMH Formula Result |0 2 5L
15 |Sub-Total SORT — h,6E
16 SORTFI suml -
17 |[Total Revenue: Wﬂ 2.4
13 —
19 |Expenses:
20 | Payrall I™ Array Help | Cancel | << Back | Mgk == | oK I
-
1
| «| ¥ | #1[% Branchl f Bramere 7 Bramns S Comoined T [ T |
I I I I I I

Figure 9: Selecting the SUM function in the Function Wizard.
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A sEeRBEeR Y

¥R -0 HHIH O HQIQ.

i dd |avia =l FHBIU =s===@E|2Xn T ess=E0 - i
| | e s = I=sumiBranchi kzo: e

Qrarcion iz x4

Ltd.

Flowing Ab  Functions I Sktructure |

SUM

Function result. [#NAME?

Categary Returns the sum of all arguments,
3 |Combined Sales |Mathematica| j
4 .
- Function number Z{optional)
& |Revenue DUOTIENT ;I Mumber 1, number 2, .., are 1 ko 30 arguments whose total is to be calculated,
7 | Greenery Sales EEE?NS
ili number 1 f | |Branchl.kz0 -
& | Fertilizer Sales R ANDEE TWEER 1 7= || @l
9 | Earth Zales ROUMD number 2 f IBranchZ
10 |Sub-Total ROLNDDOWN |
1 ROUNDLUR rumber 3 7 | |
12 |Cost of Sales: SERIESSLIM rumber ¢ ||
SIGM =
15 | Wholesaler Fu =1
14 | Sales Tax Farmle Result [#NAME?
12 Sub-Total SUMBranchl K20, e -
17 |Total Revenue:
18 -
19 |Expenszes:
20 | Payroll [~ array Help | Cancel | << Back | Mexk = I oK I
-
21
I | Ak |H['\Bran|:h1 ,i;' EFaliclic g Brarciia g Cononed 7 I | LIJ

Figure 10: Further steps in selecting cells containing data.

A e X RSN Y=

EaR -0 ANHIOVHGAER ®L

i d [ Al EHBrUl=s===M&%%5%R ¥ eE=0-9-A-3
| | g om = =sumiBranchi k20:Branchz. kz0; FEARERED
Function Wizard *
; ey
, Flowing Ab  Functions | structure | = Funiction result 31501
Ltd. : Cateqary Returns the sum of all arguments.

3 |Combined Saleg IMathematicaI =

4 .

- Function nurmber 3{optional)

e |Revenue: QUOTIENT ﬂ Mumber 1, number 2, ... are 1 to 30 arguments whose total is to be calculated,

7 | Greenery Sales E:EE‘NE

ili number 1 7 | |Branchi.kz0 -

& Eem}:lz;rlﬂales R ANDBETWEEN e || E|

g arth Sales ROUND number 2 f& ||Branchz.kz0 (&

10 |Sub-Total ROUNDDOWN |

11 ROUNDUP

12 [Cost of Sales: glEghﬂESSUM

13 | YWholesaler Pu I

14 SS}?'_T_S Tiax SIMNH Farmula

15 [Sub-Tota SORT ; k. . -

6 SORTPI SUM{Branchl . k20;Branchz, 20 ; iy -

17 |[Total Revenue: SUBTOTAL -

18 -

19 |Expenses:

20 | Payroll I~ array Help | Cancel | << Back | Mext =5 | OK I

21 e
T | ik | >I|§ Branchl {BFanchic & Branchs 4 —omoned 7 || | — LlJ

Figure 11: Completed entries in Function Wizard.
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Strategies for creating formulas

There are several broad approaches when making a decision to create
a formula. In deciding on an approach, consider how many other
people will need to use the worksheets, the life of the worksheets, and
the variations that could be encountered from use.

Enter a unique formula in each cell

The first and most basic strategy is to view whatever formulas are
needed as simple and with a limited use life. The strategy is then to
place a unique formula in each appropriate cell.

Break formulas into parts and combine the parts

The second strategy is similar, but instead you break down longer
formulas into smaller parts and then combine the parts into the whole.

Use the Basic editor to create functions

A third strategy is to use the Basic editor and create your own
functions. This approach would be used where the result would greatly
simplify the use of the spreadsheet by the end user and keep the
formulas simple with a better chance of avoiding errors. This approach
also can make the maintenance easier by having corrections or
updates kept in one central location. The use of macros is described in
Chapter 12 of this book.

Understanding functions

Calc includes over 350 functions to help you analyze and reference
data. Many of these functions are for use with numbers, but many
others are used with dates and times, or even text. A function may be
as simple as adding two numbers together, or finding the average of a
list of numbers. Alternatively, it may be as complex as calculating the
standard deviation of a sample, or a hyperbolic tangent of a number.

Typically, the name of a function is an abbreviated description of what
the function does. For instance, the FV function gives the future value
of an investment, while BIN2HEX converts a binary number to a
hexadecimal number. By tradition, functions are entered entirely in
upper case letters, although Calc will read them correctly if they are in
lower or mixed case, too.
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A few basic functions are somewhat similar to operators. Examples:

+ This operator adds two numbers together for a result. SUM() on
the other hand adds a contiguous range of numbers together.

*  This operator multiplies two numbers together for a result.
PRODUCT() does the same for multiplying that SUM() does for
adding.

Each function has a number of arguments used in the calculations.
These arguments may or may not have their own name. Your task is to
enter the arguments needed to run the function. In some cases, the
arguments have predefined choices, and you may need to refer to the
online help or Appendix B (Description of Functions) in this book to
understand them. More often, however, an argument is a value that
you enter manually, or one already entered in a cell or range of cells on
the spreadsheet. In Calc, you can enter values from other cells by
typing in their name or range, or—unlike the case in some
spreadsheets—by selecting cells with the mouse. Should the values in
the cells change, then the result of the function is automatically
updated.

For compatibility, functions and their arguments in Calc have almost
identical names to their counterparts in Microsoft Excel. However,
both Excel and Calc have functions that the other lacks. Occasionally,
too, functions with the same names in Calc and Excel have different
arguments, or slightly different names for the same argument—neither
of which can be imported to the other. However, perhaps nine-tenths of
functions can be imported between Calc and Excel without any
problems.

Understanding the structure of functions

All functions have a similar structure. If you use the right tool for
entering a function, you can escape learning this structure, but it is
still worth knowing for troubleshooting.

To give a typical example, the structure of a function to find cells that
match entered search criteria is:

= DCOUNT (Database;Database field;Search criteria)

Since a function cannot exist on its own, it must always be part of a
formula. Consequently, even if the function represents the entire
formula, there must be an = sign at the start of the formula.
Regardless of where in the formula a function is, the function will start
with its name, DCOUNT in the example above. After the name of the

20 OO0o03 chapter template



function comes its arguments. All arguments are required, unless
specifically listed as optional.

Arguments are added within the brackets (parentheses) and are
separated by semicolons, with no space between the arguments and
the semicolons. Many arguments are a number. A Calc function can
take up to thirty numbers as an argument. That may not sound like
much at first. However, when you realize that the number can be not
only a number or a single cell, but also an array or range of cells that
contain several or even hundreds of cells, then the apparent limitation
vanishes.

Depending on the nature of the function arguments may be entered as
follows:

"text data" The quotes indicate text or string data is being entered.

9 The number nine is being entered as a number.
"o The number nine is being entered as text
Al The address for whatever is in Cell Al is being entered

Nested functions

Functions can also be used as arguments within other functions.
=SUM(2; PRODUCT (5;7))

To get an idea of what nested functions can do, imagine that you are

designing a self-directed learning module. During the module, students

do three quizzes, and enter the results in cells A1, A2, and A3. In A4,

you can create a nested formula that begins by averaging the results of

the quizzes with the formula =AVERAGE (Al1:A3). The formula then uses

the IF function to give the student feedback that depends upon the
average grade on the quizzes. The entire formula would read:

=IF (AVERAGE (A1:A3) >85; "Congratulations! You are ready to
advance to the next module"; "Failed. Please review the
material again. If necessary, contact your instructor for
help")
Depending on the average, the student would receive the message for
either congratulations or failure.

Notice that the nested formula for the average does not require its own
equal sign. The one at the start of the equation is enough for both
formulas.

If you are new to spreadsheets, the best way to think of functions is as
a scripting language. We've used simple examples to explain more
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clearly, but, through nesting of functions, a Calc formula can quickly
become complex.

New in Calc now keeps the syntax of a formula displayed in a tooltip
3.1 next to the cell as a handy memory aid as you type.

A more reliable method is to use the Function List (Figure 12).
Available from the Insert menu, the Function List automatically docks
as a pane on the right side of the Calc editing window. If you wish, you
can Control+double-click on a blank space at the top of the pane to
undock this pane and make it a floating window.

i Untitled2 - OpenOffice.org Calc - |I:I|£|
File Edit Wjew Insert Format Tools Data  Window  Help
— — [ 3
"SEHeRRBESRVE ARSI AN
I |aial o =l BJIU s==s#E|L%*nw e
|cos | s 3 o7 |=costumber) % | [mathematical =]
T—
A E | i | 1] |; ACOTH -]
1 |FCos ASIN
= ASINH
= ATAN
ATAMNZ
4 ATANH
= | |CEILING
5] [ E ZOMBIN
7 o |COMBIMNA
| JCONYERT
i E
2 COSH
110 CoT
11 ZOTH
12 COUNTELANK
COUMTIF
13 [ = w1 =y == j
|q1|44 | ¥ |+, Sheet1 /Sheetz fSheets / I I I l IC0S: Mumber Returns the cosine of a number,
|Sheet1/3 | Default | 100% | INSRT | STD | Sum=0

Figure 12: Function List docked to nght side of Calc window.

The Function List includes a brief description of each function and its
arguments; highlight the function and look at the bottom of the pane to
see the description. If necessary, hover the cursor over the division
between the list and the description; when the cursor becomes a two-
headed arrow, drag it upwards to increase the space for the
description. Double-click on a function’s name to add it to the current
cell, together with placeholders for each of the function’s arguments.

Using the Function List is almost as fast as manual entry, and has the
advantage of not requiring that you memorize a formula that you want
to use. In theory, it should also be less error-prone. In practice, though,
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some users may fumble when replacing the placeholders with values.
Another handy feature is the ability to display the last formulas used.

The most commonly used input method is the Function Wizard. To
open the Function Wizard, select Insert > Function, or click its
button on the Function tool bar, or press Ctri+F2. Once open, the
Function Wizard provides the same help features as the Function List,
but adds fields in which you can see the result of a completed function,
as well as the result of any larger formula of which it is part (Figure
13).

Function Wizard x|
Functions | S I SUM Function result |0
Category Returns the surm of all arguments,
IMathematical j
Function number 1{required)
GUOTIENT :I Murmber 1, number 2, ... are 1 to 30 arguments whose tokal is bo be calculated,
FADIAMNS
FAMND -
number 1 %
RANDBETWEEN L [ E :I
ROUND rumber 2 5 || (]
FOUMDDOA — —
ROUNDUP rumber 3 % || Ll
SERIESSLM
<TEM number 4 £ I @ ;I
SIM
SIMH Farmula Result |0
SORT
SQRTPI suMb -
SETOTAL
A
o
I~ array Help | Cancel | < < Back, | Mexk == | (04 I

Figure 13: Functions page of Function Wizard.

You can also select the Structure tab (Figure 14) to see a tree view of
the parts of the formula. The main advantage over the Function List is
that each argument is entered in its own field, making it easier to
manage. The price of this reliability is slower input, but this is often a
small price to pay, since precision is generally more important than
speed when creating a spreadsheet.
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Function Wizard x|
Functions Etructurel IF Function result |=&0
struckurs Specifies a logical test ko be performed,
e @ -]
@ & Testirequired)
® "E0" _ . _
= Bﬂ. # Ay value or expression which can be either TRUE or FALSE,
@ 136
B [ POWER Test /& |[186*POWER(ES;-1.1547* (gl
- GS n 1]
a2 Then_value  # | |"=60 I
@ 1154 Otherwise_wvalue B I186*POWER(GE;-1.154}* @
B =5 POWER — —
@ F:
B = -
@ 0.:03 Fgrm|_||a Result I:’Eiﬂ
@ E= [ -
& 8 -~
1| |
.
I~ array Help | Cancel | <= Back | Mewxt == | | (04 I

Figure 14: Structure page of Function Wizard.

Another advantage of the Function Wizard is that you can reduce the
window as you are adding each argument. At the end of each input

field for an argument is the Shrink button El The Shrink button

temporarily removes all parts of the wizard except the current input

field so that you can see the spreadsheet beneath. When you are

finished entering the argument’s value, click the button again to return
to the entire Function Wizard. Click OK to accept the function and add
it to the cell and get the result.

[ S T

Function Wizard - SUM{ number 1; ... }

chi.k20

o
Flowing Ab 2

x|

[

—

z - T
Figure 15: Function Wizard after shrinking.

Finally, as with many other features in OpenOffice.org, you can create
a macro for any favorite function formula, and assign it to a tool bar,
menu, or keystroke combination.

If you enter a function on the Input line, press the Enter key or select
the Accept button from the Function toolbar to add it to the cell and

get its result (the Accept button is the green check mark beside the
Input line).
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If you see the formula in the cell instead of the result, then Formulas
are selected for display in Tools > Options > OpenOffice.org Calc >
View > Display. Unselect the checkbox beside it, and the result will
display. However, you can still see the formula in the Input line.

Finding and fixing errors

It is common to find situations where errors are displayed. Even with
all the tools available in Calc to help you to enter formulas, making
mistakes is easy. Many typists find inputting numbers difficult, and
many users may make a mistake about the kind of entry that a
function's argument needs. In addition to correcting errors, you may
want to find the cells used in a formula to change their values or to
check the answer.

Calc provides three tools for investigating formulas and the cells that
they reference: error messages, color coding, and the Detective.

Error messages

The most basic tool is error messages. Error messages display in a
formula’s cell or in the Function Wizard instead of the result.

An error message for a formula is usually a three-digit number from
501 to 527, or sometimes an unhelpful piece of text such as NAME?,
REF, or VALUE. The error number appears in the cell, and a brief
explanation of the error on the right side of the status bar.

Most error messages indicate a problem with how the formula was
input, although several indicate that you have run up against a
limitation of either Calc or its current settings.

Error messages are not user-friendly, and may intimidate new users.
All the same, they are valuable clues to correcting mistakes. You can
find detailed explanations of them in the help, by searching for Error
codes in OpenOffice.org Calc. A few of the most common are:

NAME? (525) No valid reference exists for the argument.

REF (525) The column, row, or sheet for the referenced cell is
missing.

VALUE (519) The value for one of the arguments is not the type that
the argument requires. The value may be entered
incorrectly; for example, double-quotation marks may
be missing around the value. At other times, a cell or
range used may have the wrong format, such as text
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instead of numbers.

509 An operator such as an equals sign is missing from the
formula.

510 An argument is missing from the formula.

502 The column, row, or sheet for the referenced cell is
missing.

Color coding for input

Another useful tool when reviewing a formula is the color coding for
input. When you select a formula that has already been run, the cells
or ranges used for each argument in the formula are outlined in color.

Calc uses eight colors for outlining referenced cells, starting with blue
for the first cell, and continuing with red, magenta, green, dark blue,
brown, purple and yellow before cycling through the sequence again.

The Detective

In a long or complicated spreadsheet, color coding becomes less
useful. In these cases, consider using the the submenu under Tools >
Detective. The Detective is a tool for checking which cells are used as
arguments by a formula (precedents) and which other formulas it is
nested in (dependents), and tracking errors. It can also be used for
tracing errors, marking invalid data (that is, information in cells that is
not in the proper format for a function’s argument), or even for
removing precedents and dependents.

To use the Detective, select a cell with a formula, then start the
Detective. On the spreadsheet, you will see lines ending in circles to
indicate precedents, and lines ending in arrows for dependents. The
lines show the flow of information.

Use the Detective to assist in following the precedents referred to in a
formula in a cell. By tracing these precedents, you frequently can find
the source of the errors. Place the cursor in the cell in question and
then choose Tools > Detective > Trace Precedents from the menu
bar or press Shift+F7. Figure 16 shows a simple example of tracing
precedents.
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|c3 x| fm = = |=sUMiCcie)
| A B | C | E

1 [Name Population Total private
2 1996 % change [Jdwellings, 2001
3 [Canada T 30,007 094 28,822 031 4.00 12 543 5835
4 [Mewfoundland and Labrador 512 930 051,792 -7.00 227 570
5 |Prince Edward |sland 135,294 134 557 0.50 55 992
& [Mova Scotia Q03,007 09 282 -0.10 4D3,B19|
7 [Mew Brunswick 729 493 735,133 -1.20 313,609
g8 [|Guebec t 237 479 7,138 795 1.40 3,230,195
9 |Ontario 11 410 045 10,753 573 B.10 4 756 2400
10 |Manitoba 1 1,119,583 1,113,598 0.50 477 035
11 |Saskatchewan T 978 933 990 237 -1.10 431 525
12 |Alberts 1 2974 307 2 B95 525 10.30 1,171,841
15 |British Columbia T 3007 738 3,724 500 4.90 1 543 569
14 [Yukaon Territory 28 674 a0 ,7BR -B.80 13,793
15 [Mohwest Territories 37 360 39 B2 -5.80 14 FRY
16 [Munavut 25 745 24 730 A g.10 8177
17 |Source: Census of Canada -- Population and Dwelling Counts, for Canada,
18 | Provinces ahd Teritores, 2007 and 1996 Censuses - T00% Data

Cursor placed in cell

File Edit Wiew Insert Faormat Data Window Help
=" ) —
@m =l =2l 5

%’ 3pelicheck, ..

Language

Fl-&Flo-- | &HIHIS

L3

_— — T

[ s ]

it B
s ibor - 0n0 s

b Jara = Detective Trace Precedents  Shift+F7 e
IC3 j fix) & P — Remove Precedents
| a Trace Dependents Shift+F5 E
1 |Name 7 Goal Seek.., Remove Dependents al private
2 Scenarios. .. Remaove Al Traces "i“gS, 2001
3 [Canada T 12 548 588
4 |Mewfoundland and Labra Erotect Document v Trace Error | 207570
5 |Prince Edward |sland cell Contents R Mark. Invalid Data a5 082
& [Mova Scotia - Refresh Traces 403 ,EH BI
7 gewhﬁru_r; swick Gallery B - g; g ?gg
g uebec 77 Media Plaver . : '
3 |Ontario T - - - Dhe 4 556 240
10 |Manitoba T Macros ' 1,113,895 0.50 477 085
11 |Saskatchewan T Extension Manager... | 990237 -1.10 431 B28]
1z |alberta + %ML Filter Settings... | </B96,026 10.30 1.171,841
15 |British Columbia T Custamize. . | 3,724,500 4.90 1643569
14 [Yukaon Tertory épticuns 30,766 -B.80 13,793
15 [Morthwest Territories S 3BT -5.80 14 GBS
16 [Munavut 26 745 24 730 A 3.10 8177
17 |Source: Census of Canada -- Population and Dwelling Counts, for Canada,
18 | Provinces ahd Teritores, 2007 and 1906 Censuses - T00% Data

a) Initiate trace by clicking Trace Precedents
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[}

=l fw = = |=sumicacie)

| A B | C | D E
1 [Name Population [Total private
z 2001 1996 % change [dwellings, 2001
3 |Canadat 30,007 094 28,822 031! 4.00 12548 583
¢ [Mewfoundland and Labrador 512,93D-_i 081,792 =700 22 570
& |Prince Edward Island 135294 134 557 0.a0 a5 992
& [Mova Scotia a0 007 a09 a2 -0.10 403 819
7 [Mew Brunswick 729 493 738,133 -1.20 313 BOg
& [Cuebec T 7237 479 7,138,795 1.40 3,230,196
a9 |Ontario T 11,410,046 10,753 573 B.10 4 556 2400
10 [Manitoba 1 1,119 583 1,113,893 0.a0 477 085
11 |[Saskatchewan 1 978 933 890 237 -1.10 431 525]
12 alberta T 2974 807 2 B985 326 10,30 1,171,841
13 |British Columbia 1 3807 738 3,724 500 490 1,543 969
14 [Yukon Territory 28 574 30,76R -R .80 13,793
15 [Morthwest Territories 37 30 39 k72 -5.80 14 BRY
16 [Munavut 26 745 24 730 A 8.10 8177
17 |oowrce: Gehsus of Canada - Population and Dwelling Counts, for Canada,
18 | Provinces and Terrtories, 2000 and 1996 Censuses - T00% Data

b) Source area highlighted in Blue, with arrow pointing to the
calculation cell

Figure 16 - Tracing precedents using the Detective

We are concerned that the number shown in Cell C3 is incorrectly
stated. Many times the solution to the concern can be seen visually as
in our simple example. In this case cell C16 contains both numeric data
as well as letters. Removing the letters resolves the problem in the
calculation.

In other cases we must trace the error. Use the Trace Error function,
found under Tools > Detective > Trace Error, to find the cells that
cause the error.

Examples: Common errors

Err:503 Division by zero

This error is the result of dividing a number by either the number zero
(0) or a blank cell. There is a easy way to avoid this type of problem.
When it is possible to either have a zero or blank cell displayed, use a
conditional function. Figure 17 depicts division of column B by column
C yielding 2 errors arising from a zero and a blank cell showing in
column C.
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A [ B | C | D |
1
5 Patients Per

Date Patients Nursing Staff Nurse

3 01.,/05/2007 24 5 4.8
4 02/05,2007 16 ) 3.2
5 03./05/2007 21 3 7
& 04,/05/2007 17 a Err:al3
7 05,/05,/2007 18 4 4.5
& 0B/05,2007 17 Err:a03
g 07052007 19 5 3.0
10 | 050552007 22 4 5.5'
11 09,/05,/2007 21 4 5.25
12 10/05/,2007 18 3 B
13 11./05/2007 19 4 4.75

Figure 17: Examples of Err:503, Division by zero.

It is very common to find an error such as this arising from a situation
where data was not reported or reported incorrectly. When such an
occurrence is possible, an IF function can be used to display the data
correctly. The formula =IF(C3>0, B3/C3, "No Report") can be
entered. The formula is then copied over the remainder of Column D.
The meaning of this formula roughly would be: “If C3 is greater than

rn

0, then compute B3 divided by C3, otherwise enter ‘No Report’”.

ET = fm $€ o |=1F(C3=0, B3/C3, “No Repart”)
A | B | C | D | E | F

1

> Patients Per

Date Patients Nursing Staff Nurse

3 | 01052007 24 5 =TF(C3=0, B3C3, “No Report”)
4 02/05,/2007 16 5 3.2

5 03/05,/2007 21 3 7

6 04,/05/2007 17 0 Err:503

7 05,/05/2007 18 4 4.5

g 06/05,/2007 17 Err:a03

9 07 05/2007 19 ) 3.8

0 | 080572007 22 4 5.5

11 MNeMS52007 A 4 S

Figure 18: Division by zero solution

It is also possible for the last parameter to use double quotes for a
blank to be entered, or a different formula with a standardized number
being substituted for the lower number. An example of this might be to
use the nursing staff in the unit.
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#VALUE Non-existent value and #REF! Incorrect references

The non-existent value error is also very common. The most common
appearance of this error arises when a user copies a formula over a
selected area. When copying, it is typical for the program to increment
the represented cells. If you were copying downward from cell B3 the
program would automatically substitute the cell B4 into the next lower
cell and so on until the end of the copying process. If that next cell
contains text or a value that is inappropriate for the formula, then this
error may result. The difficulty usually occurs when one or more of the
parameters in the formula need to be fixed.

To avoid the #VALUE and #REF! errors, give the cell B3 a name
such as TotalExpenses. In that way, the program will carry that

Note name to each succeeding formula being copied and remove the
need to use the $ to anchor the reference to the TotalExpenses
cell.

Examples of functions

For novices, functions are one of the most intimidating features of
OpenOffice.org's Calc. New users quickly learn that functions are an
important feature of spreadsheets, but there are almost four hundred,
and many require input that assumes specialized knowledge.
Fortunately, Calc includes dozens of functions that anyone can use.

Basic arithmetic and statistic functions

The most basic functions create formulas for basic arithmetic or for
evaluating numbers in a range of cells.

Basic arithmetic

The simple arithmetic functions are addition, subtraction,
multiplication, and division.

Except for subtraction, each of these operations has its own function.
You can use SUM for addition, PRODUCT for multiplication, and
QUOTIENT for division. Traditionally, subtraction does not have a
function.

SUM, PRODUCT and QUOTIENT are useful for entering ranges of cells
in the same way as any other function, with arguments in brackets
after the function name.
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However, for basic equations, many users prefer the time-honored
computer symbols for these operations, using the plus sign (+) for
addition, the hyphen (-) for subtraction, the asterisk (*) for
multiplication and the forward slash (/) for division. These symbols are
quick to enter without requiring your hands to stray from the
keyboard.

A similar choice is also available if you want to raise a number by the
power of another. Instead of entering =POWER(A1;2), you can enter
=A1"2.

Moreover, they have the advantage that you enter formulas with them
in an order that more closely approximates human readable format
than the spreadsheet-readable format used by the equivalent function.
For instance, instead of entering =SUM (A1:A2), or possibly =SUM
(A1;A2), you enter =A1+A2. This almost-human readable format is
especially useful for compound operations, where writing
=A1*(A2+A3) is briefer and easier to read than
=PRODUCT(A1;SUM(A2:A3)).

The main disadvantage of using arithmetical operators is that you
cannot directly use a range of cells. In other words, to enter the
equivalent of =SUM (A1:A3), you would need to type =A1+A2+A3.

Otherwise, whether you use a function or an operator is largely up to
you—except, of course, when you are subtracting. However, if you use
spreadsheets regularly in a group setting such as a class or an office,
you might want to standardize on an entry format so that everyone
who handles a spreadsheet becomes accustomed to a standard input.

Simple statistics

Another common use for spreadsheet functions is to pull useful
information out of a list, such as a series of test scores in a class, or a
summary of earnings per quarter for a company.

You can, of course, scan a list of figures if you want basic information
such as the highest or lowest entry or the average. The only trouble is,
the longer the list, the more time you waste and the more likely you
are to miss what you’'re looking for. Instead, it is usually quicker and
more efficient to enter a function. Such reasons explain the existence
of a function like COUNT, which does no more than give the total
number of entries in the designated cell range.

Similarly, to find the highest or lowest entry, you can use MIN or MAX.
For each of these formulas, all arguments are either a range of cells, or
a series of cells entered individually.
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Each also has a related function, MINA or MAXA, which performs the
same function, but treats a cell formatted for text as having a value of
O (The same treatment of text occurs in any variation of another
function that adds an "A" to the end). Either function gives the same
result, and could be useful if you used a text notation to indicate, for
example, if any student were absent when a test was written, and you
wanted to check whether you needed to schedule a makeup exam.

For more flexibility in similar operations, you could use LARGE or
SMALL, both of which add a specialized argument of rank. If the rank
is 1 used with LARGE, you get the same result as you would with MAX.
However, if the rank is 2, then the result is the second largest result.
Similarly, a rank of 2 used with SMALL gives you the second smallest
number. Both LARGE and SMALL are handy as a permanent control,
since, by changing the rank argument, you can quickly scan multiple
results.

You would need to be an expert to want to find the Poisson Distribution
of a sample, or to find the skew or negative binomial of a distribution
(and, if you are, you will find functions in Calc for such things).
However, for the rest of us, there are simpler statistical functions that
you can quickly learn to use.

In particular, if you need an average, you have a number to choose
from. You can find the arithmetical means—that is, the result when you
add all entries in a list then divided by the number of entries by enter a
range of numbers when using AVERAGE, or AVERAGE A to include text
entries and to give them a value of zero.

In addition, you can get several other forms of averages:

- MEDIAN: The entry that is exactly half way between the highest
and lowest number in a list.

« MODE: The most common entry in a list of numbers.

- QUARTILE:The entry at a set position in the array of numbers.
Besides the cell range, you enter the type of Quartile: O for the
lowest entry, 1 for the value of 25%, 2 for the value of 50%, 3 for
75%, and 4 for the highest entry. Note that the result for types 1
through 3 may not represent an actual item entered.

- RANK: The position of a given entry in the entire list, measured
either from top to bottom or bottom to top. You need to enter the
cell address for the entry, the range of entries, and the type of
rank (0 for the rank from the highest, or 1 for the rank from the
bottom.
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Some of these functions overlap; for example, MIN and MAX are both
covered by QUARTILE. In other cases, a custom sort or filter might
give much the same result. Which you use depends on your
temperament and your needs. Some might prefer to use MIN and MAX
because they are easy to remember, while others might prefer
QUARTILE because it is more versatile.

Using these functions

In some cases, you may be able to get similar results to some of these
functions by setting up a filter or a custom sort. However, in general,
functions are more easily adjusted than filters or sorts, and provide a
wide range of possibilities.

At times, you may just want to enter one or more formulas temporarily
in a convenient blank square, and delete it once you have satisfied your
curiosity. However, if you find yourself using the same functions
constantly, you should consider creating a template and including
space for all the functions you use, with the cell to their left used as a
label for them. Once you have created the template, you can easily
update each formula as entries change, either automatically and on-
the-fly or pressing the F9 key to update all selected cells. The choice,
really, is yours.

No matter how you use these functions, you will probably find them
simple to use and adaptable to many purposes. And, by the time you
have mastered this handful, you will be ready to try more complex
functions.

Rounding off numbers

For statistical and mathematical purposes, Calc includes a variety of
ways to round off numbers. If you're a programmer, you may also be
familiar with some of these methods. However, you don’t need to be a
specialist to find some of these methods useful. You may want to round
off for billing purposes, or because decimal places don’t translate well
into the physical world—for instance, if the parts you need come in
packages of 100, then the fact you only need 66 is irrelevant to you;
you need to round up for ordering. By learning the options for
rounding, you can make your spreadsheets more immediately useful.

When you use a rounding function, you have two choices about how to
set up your formulas. If you choose, you can nest a calculation within
one of the rounding functions. For instance, the formula
=ROUND((SUM(A1;A2)) adds the figures in cells A1 and A2, then
rounds them off to the nearest whole number. But, even though you
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don’t need to work with exact figures every day, you may still want to
refer to them occasionally. If that is the case, then you are probably
better off separating the two functions, placing =SUM(A1;A2) in cell
A3, and =ROUND (A3) in A4, and clearly labelling each function.
Which choice you make for layout depends largely on your work habits.

Rounding methods

The most basic function for rounding numbers in Calc is ROUND. This
function will round off a number according to the usual rules of
symmetric arithmetic rounding: a decimal place of .4 or less gets
rounded down, while one of .5 or more gets rounded up. However, at
times, you may not want to follow these rules. For instance, if you are
one of those contractors who bills a full hour for any fraction of an
hour you work, you would want to always round up so you didn’t lose
any money. Conversely, you might choose to round down to give a
slight discount to a long-established customer. In these cases, you
might prefer to use ROUNDUP or ROUNDDOWN, which, as their
names suggest, round a number to the nearest integer above or below
it.

All three of these functions require the single argument of number—
the cell or number to be rounded. Used with only this argument, all
three functions round to the nearest whole number, so that 46.5 would
round to 47 with ROUND or ROUNDUP and 46 with ROUNDDOWN.
However, if you use the optional count argument, you can specify the
number of decimal places to include. For instance, if number was set to
1, then 48.65 would round to 48.7 with ROUND or ROUNDUP and to
48.6 with ROUNDDOWN.

As an alternative to ROUNDDOWN when working with decimals, you
can use TRUNC (short for truncate). It takes exactly the same
arguments as ROUNDDOWN, so which function you use is a matter of
choice. If you aren't working with decimals, you might choose to use
INT (short for integer), which takes only the number argument.

Another option is the ODD and EVEN pair of functions. ODD rounds up
to the nearest odd number if what is entered in the number argument
is a positive number, and rounds down if it is a negative number, while
EVEN does the same for an even number.

Still another option are the CEILING and FLOOR functions. As you can
guess from the names, CEILING rounds up and FLOOR rounds down.
For both functions, the number that they round to is determined by the
closest multiple of the number that you enter as the significance
argument. For instance, if your business insurance is billed by the

34 OO0o03 chapter template



work week, the fact that you were only open three days one week
would be irrelevant to your costs; you would still be charged for an
entire week, and therefore might want to use CEILING in your monthly
expenses. Conversely, if you are building customized computers and
completed 4.5 in a day, your client would only be interested in the
number ready to ship, so you might use FLOOR in a report of your
progress.

Besides number and significance, both CEILING and FLOOR include
an optional argument called mode, which takes a value of 0 or 1. If
mode is set to 0, and both the number and the significance are
negative numbers, then the result of either function is rounded up; if it
is set to 1, and both the number and the significance are negative
numbers, the the results are rounded down. In other words, if the
number is -11 and the significance is -5, then the result is -10 when the
mode is set to 0, but -15 when set to 1.

However, if you are exchanging spreadsheets between Calc and MS
Excel, remember that the mode argument is not supported by Excel. If
you want the answers to be consistent between the two spreadsheets,
set the mode in Calc to -1.

A function somewhat similar to CEILING and FLOOR is MROUND. Like
CEILING AND FLOOR, MROUND requires two arguments, although,
somewhat confusingly, the second one is called multiple rather than
significance, even though the two are identical. The difference
between MROUND and CEILING and FLOOR is that MROUND rounds
up or down using symmetric arithmetic rounding. For example, if the
number is 77 and the multiple is 5, then MROUND gives a result of 75.
However, if the multiple is changed to 7, then MROUND's result
becomes 77.

Once you tease the various rounding functions out of Calc’s long,
undifferentiated list of functions, you can start to decide which is most
useful for your purposes.

However, one last point is worth mentioning: If you are working with
more than two decimal places, don't be surprised if you don’t see the
same number of decimal places on the spreadsheet as you do on the
function wizard. If you don’t, the reason is that Tools > Options >
OpenOffice.org Calc > Calculate > Decimal Places defaults to 2.
Change the number of decimal places, and, if necessary, uncheck the
Precision as shown box on the same page, and the spreadsheet will
display as expected.
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Using regular expressions in functions

A number of functions in Calc allow the use of regular expressions:
SUMIF, COUNTIF, MATCH, SEARCH, LOOKUP, HLOOKUP, VLOOKUP,
DCOUNT, DCOUNTA, DSUM, DPRODUCT, DMAX, DMIN, DAVERAGE,
DSTDEV, DSTDEVP, DVAR, DVARP, DGET.

Whether or not regular expressions are used is selected on the Tools >
Options > OpenOffice.org Calc > Calculate dialog (Figure 19).

Options - OpenOffice.org Calc - Calculate

CpenOffice.org

Load/Save Iterative references Drate
Languagn_a Setkings |:| Iterations {E‘-'
= Dpegglil:;:l.nrg Zalc o O
0,001 O
Cljanges
E:ilrd,t [ ] Case sensitive
gﬁsﬂgffice.nrg Base [ ] precision as shown
Inkernet [ ] Search criteria = and <> must apply to whole cells
— Enable regular expressions in Formulas:
use regular eXpressions [ ] Automatically find column and row labels

Figure 19: Enabling regular expressions in formulas

For example =COUNTIF(A1:A6;"r.d") with Enable regular
expressions in formulas selected will count cells in A1:A6 which
contain red and ROD.

Additionally if Search criteria = and <> must apply to whole cells
is not selected, then Fred, bride, and Ridge will also be counted. If that
setting is selected, then it can be overcome by wrapping the
expression thus: =COUNTIF(A1:A6;" *r.d.*").

Regular expression searches within functions are always case
insensitive, irrespective of the setting of the Case sensitive checkbox
on the dialog in Figure 19—so red and ROD will always be matched in
the above example. This case-insensitivity also applies to the regular
expression structures ([:lower:]) and ([:upper:]), which match
characters irrespective of case.
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Figure 20: Using the COUNTIF function.

Regular expressions will not work in simple comparisons. For example:
Al="r.d" will always return FALSE if Al contains red, even if regular
expressions are enabled. It will only return TRUE if Al contains r.d (r
then a dot then d). If you wish to test using regular expressions, try the
COUNTIF function: COUNTIF(A1; "r.d") will return 1 or 0, interpreted
as TRUE or FALSE in formulas like =IF(COUNTIF(A1; "r.d");"hooray";

"bOO“).

Activating the Enable regular expressions in formulas option
means all the above functions will require any regular expression
special characters (such as parentheses) used in strings within
formulas, to be preceded by a backslash, despite not being part of a
regular expression. These backslashes will need to be removed if the
setting is later deactivated.

hjen | | (R =

Using regular expressions in functions 37


http://wiki.services.openoffice.org/wiki/Image:Regex_howto_4.png

	Copyright
	Introduction
	Creating formulas
	Operators in formulas 
	Operator types
	Arithmetic operators
	Comparative operators
	Text operators
	Reference operators
	Range operator
	Reference Concatenation Operator
	Intersection Operator


	Order of calculation
	Calculations linking sheets

	Strategies for creating formulas
	Enter a unique formula in each cell
	Break formulas into parts and combine the parts
	Use the Basic editor to create functions

	Understanding functions
	Understanding the structure of functions
	Nested functions

	Finding and fixing errors
	Error messages
	Color coding for input
	The Detective
	Examples: Common errors
	Err:503 Division by zero
	#VALUE Non-existent value and #REF! Incorrect references


	Examples of functions
	Basic arithmetic and statistic functions
	Basic arithmetic
	Simple statistics
	Using these functions

	Rounding off numbers
	Rounding methods


	Using regular expressions in functions

