Excel Formulas

* You must have an equals sign ( =) as the first
character in a cell that contains a formula.

* The = sign tells excel that the contents of the cell
Is a formula

« Without the = sign, the formula will not calculate
anything. It will simply display the text of the
formula.
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Formulas - correct
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Missing = sign

Missing = sign! After pressing ENTER
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Types of operations

 You can use any of the following operations in a
formula:

operation symbol example
addition: + =al+3
subtraction: - =100-b3
multiplication: * =al*bl
division: / =d1/100
exponentiation N =a2"\2
negation - =-a2+3

(same symbol as subraction)
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Explicit (literal) values and cell references

 You can use both explicit values and cell
references in a formula

« An explicit value is also called a literal value

— Formula with only cell references: =al*bl
— Formula with only literal values: =100/27

— Formula with both cell references and literal values:

=al1l/100
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Complex formulas

* You can use several operations in one function
* You can group those operations with parentheses

« Examples
=3*2+1
=cl1*(al+bl)
=(100*a2-10)+(200*b3-20)+30

=(3+2*(50/b3+3)/7)*(3+h7)
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Order of operations

* When using several operations in one formula,
Excel follows the order of operations for math.

— first:
— second:
— third:

— fourth:
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all parentheses - innermost first
exponents ()

all multiplication (*) and division (/). Do
these starting with the leftmost * or /
and work to the right.

all addition (+) and subtraction (-). Do
these starting with the leftmost + or -
and work to the right.
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Order of operations

* The value of
3+2*5
IS
13

NOT 25!
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Order of operations
3 +((100-20)/ 10 - 6 * 2/ 4 + 9

3+80/10)-6*2/4+9
/
3+8-@I4+9

3+a-+9

answer: 1 . . .. A
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What 1s a function?

A function iIs a "named operation"

 Functions have
— a hame
— parentheses

— parameters/arguments inside the parentheses
» The words parameter and argument mean the same thing
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The SUM function

« Examples
Function Result
=SUM(1,;2;3;4,5) 15
=SUM(al;bl;cl) al+bl+cl
=SUM(9;al;b2;5;cl) O9+al+b2+5+cl
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SUM(1;2;3;4;5)
— The name of the function is "SUM"

— The parameters or arguments to this function are
1,2,3,4and 5

— The entire thing, 1.e. SUM(1,2;3;4,5), Is a function call

— The value of this function call is 15.
Another way to say this iIs that this function call
returns 15.
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Ranges

« A rectangular box of cells is called a “range”.

« The name of a range is
— the name of the upper left cell of the range
— Followed by a colon
— Followed by the lower right cell of the range

« Example: A1:B2 is shorthand for A1,A2,B1,B2
— See next slide for more examples

Al:B2 A - C

2
3
A
w
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Examples of

Examples
C3:E10

R

U"M'\Lﬂ#w‘

|
==

A C

B2:B5
\

e

J e Ln s |

5l a8 s Balal) (e

L) 5 palaal) / cilaulal) Bala

s Aa )

14

Range Names

A3 ) sl oyl Al



15

Using a range as a parameter

» Ranges can be specified as a parameters to a function call.

« Both of the following function calls produce the same
result as =al+bl+cl+a2+b2+c2+a3+b3+c3+a4+bd+cd
however the 2" version uses a range and is much shorter.

without a range
=SUM(al;bl;cl;a2;b2;c2;a3;b3;c3;a4;b4;c4)

with a range
=SUM(al:.c4)
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Function calls with multiple parameters

 You can include multiple ranges and cells as parameters

« Example: the following function call has 3 parameters.
There are two ranges (al:b2 and c4:c7), one number (100)
and one cell reference (d3)

=SUM(al:b2;100;c4:.c7;d3)
Is the same as:

=SUM(al;a2;b1;b2;100;c4;c5;c6;c7;d3)
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Other functions

e Click the function button to see the available

functions:

B4 Microsoft Excel - Book?

Function buton

brings up the
function dialog box
(see next slide)
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Example

« AVERAGE

formula that contains a function

value

=AVERAGE(2;4;10;4)
=AVERAGE(al;f32)
=AVERAGE(al:cl)
=AVERAGE(al:c1:10)
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(al+f32)/ 2
(al+bl+cl)/3
(al+bl+c1+10)/4
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Functions and other values

* You can combine functions, cell references and
literal values to make a complex Excel formula

« Examples
=3 + h23 * SUM(d20:920)
=SUM(a1;100) * AVERAGE(d10:j10)
=100 / ( AVERAGE (b2;c2;d30) + AVERAGE(f1:f20) )
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Entire Rows (e.g. 2:2 or 2:4)

o A cell reference of the form <rowName>:<rowName> refers to the
range of all the cells for those rows.

« Example:

— The reference, 2:2, refers to all of the cells on the 2" row.

— The following formula adds up all of the values on the 2" and 4™ rows of the
spreadsheet:

=sum(2:2;4:4)

« Another Example:

— The reference, 2:4, refers to all of the cells on the 2" | 314 and 4t rows,.

— The following formula adds up all of the values on the 2nd, 3rd, 4th 10t 11t
12t 13t 14t and 15™ rows of the spreadsheet:

=sum(2:4,10:15) o ) o
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Entire (e.q. or )

« A cell reference of the form refers to the
range of all the cells for those

« Example:
— The reference, , refers to all of the cells in the 2"d .
— The following formula adds up all of the values in the 2" and 4t of

the spreadsheet:
=sum(

« Another Example:

— The reference, - refers to all of the cells in the 2nd, 3rd and 4t

— The following formula adds up all of the values in the 2nd, 3rd. 4t 6t gnd 7t
of the spreadsheet:

=SUM(5:L)5 L - ‘s . .
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LOWER ( <textValue>) .
UPPER ( <textValue>)

« LOWER converts text to lower case.
« UPPER converts text to upper case.

« Example:
Formula View
' A B C
1 Hello There  =LOWER{A1) =UPPER(A1)
Values View
A B »

1 |Hello There hello there HELLD THE
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LEN ( <textValue>)

* LEN returns a numeric value equal to the number
of character in a text value (i.e. the “length” of the

text value).
» Spaces ARE included in the length.

« Example
A, B
Formula View | 1 Hello There =LEM{AT)
A, B
Values View 1 Hello There 11
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TRUE

» The following statements are TRUE:

Fish live in water.

« The following statements are also TRUE:

3 Is greater than 2

2 1s less than 3

2 s less than or equal to 3
2 s less than or equal to 2

3 is greater than or equal to 2
3 is greater than or equal to 3

2 isequal to 2
2 is not equal to 3
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FALSE

» The following statements are FALSE:

Fish live on land.

» The following statements are also FALSE:

2 1S greater than 3

3 is less than 2

3 is less than or equal to 2

2 1S greater than or equal to 3
2 1sequal to 3

2 1S not equal to 2
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Logical operators

26

 In Excel the following "operators" are used

Operator  Meaning
> greater than
< less than
>= greater than or equal to
<= less than or equal to
= equal to
<> not equal to
« Examples
3>2 true
3<2 false
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Logical Formulas

Formula View Values View

B4 Microsoft Excel - Book1 B4 Microsoft Excel - Book1

merical Values Aogical formNas

Numerical Values Logjcal formulas
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Same formulas, different values

Formula View Values View
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|F Function

Paste Function

Function category: Function name:

Mosk Recently Used AND

All FalL5SE

Financial
Date & Time MOT

Makh & Trig R,

Statiskical TRLE

Lookup & Reference
Dakabase

Excel 2000
InfFormation J

IF{logical _test,value_if _true,value_if _False)

Returns one walue if a condition wou specify evaluates to TRUE and another
value if it evaluates to FALSE.

@ Zancel
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Parameters for IF function

IF
Logical_test |a2=a3 %, = TRUE
Value_if_true |"I am happy." &, = "I am happy."
value_if False "I am sad.” & = "I am sad.”
= "I am happy."

Returns one walue if a condition wou specify evaluates to TRUE and another walue if it
evaluates to FALSE,

¥Yalue_if_False is the value that is returned if Logical _test is FALSE, IF omitked, FALSE is
returned,

Forrnula result =1 amn happy. ] 4 _ancel
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|F function

Formula View

E4 Microsoft Excel - Book1
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Numerical Values Laogical formulas .
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Values View
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B2 j = =IF(AZ2=A3" am happy." "l am sad.")
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1 MNumerical Values Logical formulas | —
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3 2
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IF with a numeric result

IF
Logical_test |42 =43 k| = TRLE
=/ = 500
alue_if False Sk, = 1000
= 500

Returns one value if a condition wou specify evaluates ko TRUE and another walue if ik
evaluates ko FALSE,

Yalue if _krue is the value that is returned if Logical _test is TRUE, IF omitked, TRUE is
returned. You can nest up ko seven IF funckions.,

@ Forrnula result =500 ] 4 Cancel
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|F with a numerical result

Formula View Values View

£ Microsoft Excel - Book1

Numerical Values

1 1
2 2
3 3 2
4 4

TIEIE MM\ Sheetl / Sheetz /5|4| & TIEIE MM Sheetl / Sheet2 /54|

oSl a3 s Balal) (ode AWl B palaall / claadald) Bala Ao Aa sl 43 pal) 4 glalt 4y ) A4S



528l a0 s Balal) (e

AND

OR

NOT

L) 5 palaal) / cilsudal) Bala

oY) Ada sl

A3 ) slall g i) Al

36



AND

* The following is TRUE

Fish live in water AND deer live on land.

» The following are all FALSE

1S
1S
1S

N live 1n water AND deer live In water.
N live on land AND deer live on land.

N live on land AND deer live Iin water.
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AND function

AND

Logicall [AZ<A3 & = TRLE -
Logical? |Ez <3 %] = FalLsE -

Logical3 1 =

Logicald 1 —

Logicals TRy =
~|

= FALSE

Returns TRUE if all its arguments are TRUE; returns FALSE iF any argument is FALSE,

Logicald4: loqicall logicalz, ... are 1 ko 30 condikions waou wank to kest that can be
gither TRLUE or FALSE and can be logical walues, arrawvs, or references,

@ Farmula result =FaLSE 2k iZancel
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Formula View

E3 Microsoft Excel - Bok1
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Values View

E3 Microsoft Excel - Book1

Logical formulas
=ANDAZ <A B2<B3)

4|4 » | p} Sheetl [ Sheetz £ | 4|

5 Logical formulas
FALSE

Fi
4|4 » ¥} Sheetl { Sheetz £ |« |
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IF with AND - nested function calls

 You can use an AND inside of an IF.
« Thisiscalleda NESTED FUNCTION CALL
« Example

=IF( AND (A2>A3;B2<>B3) ; 500; 1000)
\— i

A V A

AND is "nested" inside of the IF

~_ "

These parentheses "belong to" the if
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IF with AND - parameters

Parameters for IF function:

IF
Logical_test [AMND{AZ <A3,B2<E3) %, = FALSE
value_if _true | "I am happy" &y =" am happy"
value_if _False | "I am sad” Ty ="T am sad"
= "I am sad"

Returns one value if a condition wou specify evaluates ko TRUE and another walue if it
gvaluates ko FALSE,

Yalue if _False is the walue that is returned if Logical_kest is FALSE, IF omitted, FALSE is
returned,

@ Formula resulk =I am sad ] 4 ancel
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IF with AND - spreadsheet views

Formula View Values View

E3 Microsoft Excel - Book1 = [[B][*| B E? Microsoft :xcel - Book1 EBX
File Edit Wiew Insert Format fools Data Window Help =& X &) Fle Edt [view Insert Format Tools Data ‘indow Help

= ¢ o-le = A =o)X
LD\ I REERL (&8 c o-axr @D 2

'BIEE $E§_,_, —— : = | ¥

CB R4

A,
Numerical Values HunLical Values

2
3

Logical formulas
| am sad

; ormulas
—IF[AND[,&}:,&S B2=<B3), "l am happy", "l am =ad")

L eheetz £ cheets |4
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AND function

» Takes any number of parameters

» Returns TRUE if ALL of the parameters evaluate
to TRUE otherwise returns FALSE.
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OR and NOT functions

Paste Function

Function cabegory: Function name:

Most Recently Used AMND
All FAalLsSE
Financial IF
Date & Time MOT
[Makth 2 Trig ioR.
Statistical TRLE
Lookup & Reference
Diakabase

Texk

Information
NOT{logical}

Reverses the logic of its argument: returns FALSE For a TRUE argurment and
TRLE for a F&LSE argument,

@ Cancel
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OR

» Takes any number of parameters

« Returns TRUE if ANY of the parameters evaluate
to TRUE otherwise returns FALSE
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NOT

» Takes ONLY ONE parameter

Returns the "opposite" of the value of the
parameter

— returns FALSE if the parameter value is TRUE
— returns TRUE if the parameter value is FALSE
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Examples of Complex Nested Function Calls

« =IF(AND(A2>A3; OR(B2=B3;C2<C3)); 500; 1000)

+ =IF(NOT(AND(A2>A3; OR(B2=B3;C2<C3))); 500; 1000)

+ =IF(AND(A2>A3; NOT(OR(B2=B3;C2<C3))); 500; 1000)
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=COS(60)
=COS(90)
—COS(60"pi()/180)

=SIN(30)
=SIN(90)
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