Excel Formulas and Functions

Table of Contents
L O TNt OAUCTION .. .o et e e et e e et e e e eee e s eenasasnssnnassssesnnssensasnsssnnsssnnsennnssenssesnsessnssesnsennnssenssesnsessnssesesennssennseennsennns

2L0 FOIMMUIAS ...ttt ettt ettt e st e sttt e st e e e be e e st e e s bt e e saseesab e e e abeeesabeeaabee e neeesabeeesabeeaabeesaneeesabeesabeeeanseesarenesaseenns
FOIMUIG EIEMIEBNTS ...ttt ettt ettt ettt e s e sttt e s ab e e s bt e e bt e e sabe e e bt e e sabeesabeeesabeeaabeeenbeesabeeesabeesabeeeanteesabeeenneas
(0o =Talo) @] o 1T o= o] o TSP
RETEIENCES ..ottt ettt et e sttt e s bt e e s a bt e s bt e e sab e e sabee e st e e s abeeesabeesabeesabeeesabeeaabe e e nbeesabeeesabeenabeesaneeesabeeenneas
(01| I T o= PSPPI
N T g [\ =T o I= == S PP TP P PP PP PP P PPPPPPPPPPPPPPPPPPPRS
BUO FUNCLIONS ...ttt et e e st e st e e e e bt e e e s ab et e e s s b et e e e a b et e e e anb e e e s ns b e e e s s st e e e nnbeeesannbeeeseanbeeesanrenesenres
THE FOIMUIA TAD 1.ttt et e s e sttt e s a bt e s bt e e bt e e sab e e s abeesateesabeeesabeesabeesnbeesabeeesabeesabeesnbeesabeeeseean
4.0 Advanced FOrmulas & FUNCLIONS ..........cooiuiiiiiiiiiii ittt ettt et sate e st e s bt e e s bt e sbte e sateesabeeesabeesabaeennteesabeeeseeas
Formulas Using Data ACroSss WOTKSREELS .......uiiiiiiiiiieciiii ettt e e et e e e st e e e s bb e e e e s sbeeeesnsbeeeeesnseeeseasens
3D Cll REFEIENCE......uteeiitteeiiee ettt ettt ettt ettt e e she e e st e e at e e s abe e sttt e sabeesabbeesabeesabeeesabeesabeeeanbeesabeeesabeesabaeenbeesasaeesaseenns
Date and TiMeE CalCUIATION c..couii ittt sttt et ettt sttt b e e b e b e s be e saeeeaneeateeneesaeesanesanesane
FOrmat TEXE WIth FUNCTIONS ..c.eeiiiiieee ettt ettt sttt et b e b e s be e s e e s e e et e e nreesaeesanesanesane
LOOKUP & RETEIENCE FUNCLIONS ... .tviiiieiiiieeciteee et ee ettt e et e e et e e et e e e e st b e e e e sabeeeeassbaeeesasbaeeeasssaaesanssaeesanssaneessseeesannsens
5.0 FOrmula and FUNCLION OPLIONS ...........uviiiiiiiiiiiiiiiiieiee ettt e eeer ettt e e e e e e e e e sttt aaeeeeeeeesaatssaaeeeeeesanssrssaeeaeeesasssrseseeeeens
20 0 g Lo XA o= DT UT o] Tt | = RPN
(@oT Yo [d o o Tl aloT g s o= A [ o= PP
oY 0101 1A o [ 4 o= SRR

ST A o T g a1 | = E PP PRURPPPRPRPPPPRPR



Page |2

1.0 Introduction

This workshop will introduce you to Formulas and Functions in Microsoft Excel 2007. Topics will include
commonly used formulas and functions such as SUM, AVERAGE and COUNT. We will also explore some m
advanced functions such as conditional ftingatookups, counting and text. We will also spend time in this
workshop exploring any basic formulas or functions you are interested in using in your workbooks.

2.0 Formulas

This section will introduce you to basic formulas and functions in Micrasf2@&X7. Any time you select a
formula or function, a tool tip appears describing what the formula or function will do. We will begin by learnin
some elements of a formula.

Formula Elements

An Excel formula is a set of instructions used to perform nettbaincalculations in a worksheet. Excel formulas
contain components such as functions, references, constants and operators. All formulas begin with an equa

=)

Formula Example: =A1+A2

Formula Elements

References Identifies the Cell or Range of cells to apply the formula to.
Operators Specifies the type of calculation (+, -, *, /, », ().

Constants Values that do not change.

Functions Predefined formulas built in to Excel.

Order of Operations

To use formulas you need to know the Order of@joas. The Order of Operations is a sequence of
computations that formulas follow that can affect the outcome of the returned value. When a combination of
operators is used the following list is the order in which they are executed.

1. Parentheses in theder they appear

2. Exponents

3. Multiplication and Division in the order they appear
4. Addition and Subtraction in the order they appear

Example: (8-4/2*24)-12

References

Now that you are familiar with formulas and functions we need to learn how to useftrenséar@ function in
several cells. Up to this point you have been using Relative References. When using a Relative Reference, y
simply copy the formula and paste it in the desired cell. When you use Relative References, Excel automatic
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changegour formula to the corresponding Cell References. If you do not want Excel to update your formulas
automatically you will need to use an Absolute Reference or a Mixed Reference.

Relative Reference

A Relative Reference is a cell reference that wheoh dognges to reflect the position in which it is pasted. For
Example if you copied the formula =SUM (B1:B4) from cell B5 then pasted it into cell C5 the formula would
change to =SUM (C1:C4).

Absolute Reference

An Absolute Reference is a cell referencéltba¢ s not change when 1 tds copi
the value in your formula or function to be constant you would make the Cell References absolute by entering
dollar sign ($) before the column and row heading.

Example: Constant Columand Constant Row: =A1*$E$5
Mixed Reference

A Mixed Reference contains both a Relative and Absolute Reference and allows you to specify either a colun
be constant while the row changes or the row to be constant while the column changes.

Example:  Consant Column =A1*$E5 Constant Row =A1*E$5

Cell Ranges

In the previous workshop you learned about and created Cell Names. Just as we named cells, we can also n
range of cells. Adjacent or radjacent cells and cells on any worksheet within the woddrobe included in a
Range. A Range Name allows you to reference several cells in a formula without entering each cell reference
Ranges make your formulas easier to create and less confusing to edit.

Name Manager

Cell names and ranges shoulderétethe data that they contain. You can then use the Name Manager located i
the Defined Names group on the formula tab to viewgredimove a Cell Name or Range.

%‘?ﬂ 2= Define Mame -
M

Mame
Manager B Create from Selection

Defined MNames

3.0 Functions

Functions are predefined formulas built in to Excel to simplifyeooghtulations. Functions contain a name
followed by an argument in parentheses. The function name is usually an abbreviation of the function. The
argument is the source of the values that the function will use to perform the calculation and cag, mehumber
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references, constants, formulas, another function, text, or logical values. The following table shows some cor
Functions.

Function Example: SUM (B7:B10)

Common Functions

SUM Adds the values specified.

AVERAGE Calculates the average of the values specified.

MIN Finds the minimum value.

MAX Finds the maximum value.

COUNT Counts the number of cells that contain numeric value.

COUNTA Counts the number of cells that contain data (Does not count empty cells).

The Formula Tab

63\\ d9-c > Bookl - Microsoft Excel =

J Home Insert Page Layout Formulas Data Review View Add-Ins @ - =
? I AutoSum ~ i Logical - 3 Lookup & Reference ~ ~3) Define Name ~ %o Trace Precedents %] Show Formulas ;1 || 3
2 , B g g e In'Fo o3 % (=2 (]
L Recently Used ~ [A Text ~ ig Math & Trig ~ S Use in For ) (% Trace Dependents %@ Error Checking ~
Insert Z o Name = Watch Calculation :J
Function fj)) Financial ~ (’_-y Date & Time ~ ﬁ_j More Functions ~ Manager B8 Create from Selection || 7, Remove Arrows ~ {-2 Evaluate Formula | window  Options~ -

Function Library Defined Names Formula Auditing Calculation

Function Library

You can use the Function Library to select from various categories of functions. The Function Library is locat
theFormula tab, show in the figure below. The Insert Function button is located in the Function Library. When
selected, it will display timsert Function dialog box to help you select the function you would like to use.

3
—/ Home Insert Page Layout Formulas Data Review View A

f I P EEYE 0 @ D

Insert AutoSum Recently Financial Logical Text Date & Lookup & Math More
Function Y Used ~ v v Y Time ~ Reference ¥ & Trig ¥ Functions ~

Function Library

AutoSum
The SUM function is one of the most widely used functions, because of this Microsoft developed AutoSum.
AutoSum is a function that, when selected, adds contigumoesc values in a row or column. The AutoSum

button = #4951 T can e found on thormula tab. Some other common functions were conveniently placed

on the AutoSum drop down menu.
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Formula AutoComplete 2
Microsoft made Formulas even more convenient to entex gytiamic feature fx ﬂU @
called AutoComplete. AutoComplete simplifies entering formulas and also ggpé{ggs"‘"‘ﬂsu"‘“‘ljs‘:g‘}y SRS
errors. When you enter the equal sign followed by a letter in a cell, Excel knows 5 sun

you are beginning a formula or function and displays a drop down meatiu with™ -

the formulas and functions beginning with that letter. You can type addltlonaI:

letters to get closer to the function you would like to use or you can scroll throu%h— f‘ax

the list to find and select the function you are looking for. = =
2 Min
3

Average

Count Numbers

More Functions

A B C D E F G H I J K

Returns the average of the absolute deviations of data points from their mean. Arguments can be numbers or names,
arrays, or references that contain numbers

) AVERAGE
) AVERAGEA
(%) AVERAGEIF
() AVERAGEIFS

N bHE W N =

Error Checking Button

To prevent errors in data output, Excel checks our formulas for errors. If an error is detected in a formula the
Checking Button appears next to the cell. You can click on this button to see what the error is, edit the formul
get help on therer. The options on this menu will change depending on which type of error Excel found. If yol
look in the function bar in the adjacent figure you can see our formula is missing an e, therefore the error che
button is displayed next to the cell.

Al v (o fx | =Av(B2:B9)

A B C D
|_#namve? 1D -|

Invalid Name Error

Help on this error

Ignore Error

Edit in Formula Bar

Error Checking Options...

1
2
3
4
5 Show Calculation Steps...
6
7
8
9
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4.0 Advanced Formulas & Functions

In this section you will learn to perform more advanced formulas in your workbook.

Formulas Using Data Across Worksheets

When you need to create a formula that includes cells from different worksheétge wihie tvorkbook, you
have to include the sheet name followed by an explanation point (!) for each of the cell reference. See the ex.
below.

Example: =SUM(Sheet1!A4,Sheet2!A6)

3D Cell Reference

A three dimensional cell reference refers to a cedl thaihé same location on each worksheet. An example of a
three dimensional cell reference is shown below. In this example we are adding cells B4 through C8 on shee
sheet 2, and sheet 3. Three dimensional cell references can only be used in sena@doiunations.

Example: =SUM(Sheet1:Sheet3!B4:C8)

Date and Time Calculation

Excel has built in functions that allow you to easily perform several date calculations. The Date & Time functi
located in th&unction Library group on thé-ormulastab.When selected, the Date & Time functions are listed
and you can select the desired function. The most commonly used Date & Time function is one that calculate
number of days between two dates. To use this function you would select DAYS360 fren&theri@at

function drop down list, then type in or select the beginning and ending cells and click ok. You can also type t
formula in the desired cell, an example is shown below.

Example: =DAYS360(H11,H12)

Format Text with Functions

A text formula allowgou to change the appearance of text in your workbook. You may use these formulas to
change Column or Row Heading to uppercase letters or change the first letter of each word in each cell in a (
or Row. Other text formulas allow you to combine th&ents of two or more cells. The text functions can be
found in the Text drop down menu in fnction Library on theFormulastab.

Lookup & Reference Functions

A Lookup & Reference function finds and displays data in a workbook based on the daiekshtet you are

on. You may use a function such as the Indirect Function to calculate the sum of similar data on different
worksheets. For example, if you have a worksheet containing monthly budgets with a totals formula on each
you could use tHadirect Function to find every total and use them in a calculation for a yearly total. This functi
is also located in tieinction Library on theFormulatab.
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5.0 Formula and Function Options

Removing Duplicates

There are various ways to remove clgglivalues from your workbook. You can use the Remove Duplicates
button on theDatatab, you can use Conditional Formatting in Advanced Filtgos, carcreate a formula. Mr.
Excel shows walks us through these methods on his website at http://wwel.comxipl138.shtml. | believe

the most constructive way to remove duplicates is to use conditional formatting; however, you can use a COLl
formula such as the example below.

Example: =COUNTIF(A$1:A1,A2)=0

Conditional Formatting

Conditional Formattings used to automatically apply formatt.
predefined rules listed in the Conditional Formatting drop down list locatesityhetsgroup on theHome tab
or you can select New Rule from this list aachidermula to apply formats.

Formula Auditing

The options in the Formula Auditing group onRbemulastab can assist you in troubleshooting formulas and
functions. The Trace Precedents and Trace Dependents options shown below will show whaiezlswor val
formulas are based on and what results from that formula. Other options include Error Checking, Evaluate
Formula and the Show Formulas buttons.

H5 v f« | =SUMPRODUCT(BS5:G5,$B32:3G$2)
] A B | D E F G | H | 1
1 Attendance Homework Sketch Participation Quizzes Final Total Grade
2 |Weight | e~—_5% 20%  15% 15%  25% 20%| 100%
3 #of 80 2 a 1
4 Namel 100% 100% 83% 100% 76% C
5 Name2 | ® — e%—oRpe 0%l
6 Name3 0% 0% 0% 0% 0% F

Print Formulas

You may need to print the formulas in your worksheet to troubleshoot a problésnloatahem while creating
another workbook. You can display the formulas by pressing and holding the ctrl key then pressing the grave
(located next to the 1 key and looks like *). You can then print the workbook. To hide the formulas press the ¢
and grave keys again.



