Functions in Excel



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.



Formulas - correct

formula with = sign After pressing ENTER
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Missing = sign

Missing = sign! After pressing ENTER
Before pressing enter (no change - not a function)
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Types of operations

e You can use any of the following operationsin a
formula:
operation symbol (Function) example

addition: + (Sum) =al+3
=sum(al,3)
subtraction: - =100-b3
multiplication: * (Product) =al*bl
=product(al,bl)
division: / =d1/100
exponentiation A =a2\2
negation - =-32+3

(same symbol as subraction)



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:

=al/100



Errors in Formulas



Common Errors

The)following are some errors that may appear in a spreadsheet (there are others
too).

—  HHHHHHA

e Cell is too narrow to disr)lay the results of the formula. To fix this simply make the column wider
and the “real” value will be displayed instead of the ###### signs. Note that even when the
HH#H##HH signs are being displayed, Excel still uses the “real”
reference this cell.

value to calculate formulas that

— #NAME?

. Yo% usg;j a cell reference in the formula that is not formed correctly (e.g. =BB+10 instead of
=B3+1

— #VALUE!

e Usually the result of trying to do math with a textual value. Example: =A1*3 where Al contains
the word “hello”

— #DIV/0!
e Trying to divide by zero. Example: =3/A1 where Al contains 0 (zero)

— Circular Reference

e Using a formula that contains a reference to the cell that the formula “lives in”. Example:
putting tge fozrmula =A1+1 in cell Al or putting the formula =SUM(A1:B2) in any of the cells
Al,B1,A2,B



Order of Operations



Complex formulas

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

e Examples
=3*2+1
=c1*(al+bl)
=(100*a2-10)+(200*b3-20)+30

=(3+2*(50/b3+3)/7)*(3+b7)



Order of operations

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

— first: all parentheses - innermost first
— second: exponents (")
— third: all multiplication (*) and division (/). Do

these starting with the leftmost * or /
and work to the right.

— fourth: all addition (+) and subtraction (-). Do
these starting with the leftmost + or -
and work to the right.



Please Excuse My Dear Aunt Sally

e The sentence "Please excuse my dear aunt Sally" is a

popular mneumonic to remember the order o
operations:

Menumonic Meaning

— Please parentheses

— Excuse exponents

— My Dear mulitplication and division

(going left to right)

— Aunt Sally addition and subtraction
(going left to right)



Order of operations
 The value of
3+2*5
IS
13

NOT 25!



Order of operations

3 +(100-20)/ 10 - 6 * 2/ 4 + 0

3+80/10 6*2/4+09
3+ 8 - @/4+9

3+89

answer: 17



Functions



What is a function?

e A functionis a "named operation”
 Functions have

— aname
— parentheses

— parameters/arguments inside the parentheses
e The words parameter and argument mean the same thing

e you can have many parameters for one function separated
with commas (,)

e The number of parameters is one more than the number of
commas.



The SUM function

Examples

Function Result
=SUM(1,2,3,4,5) 15
=SUM(al,b1,cl) al+bl+cl

=SUM(9,al,b2,5,c1) 9+al+b2+5+cl



Terminology
SUM(3,2,3,4,5)
— The name of the function is "SUM"

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

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

— The value of this function call is 15.
Another way to say this is that this function call
returns 15.
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Using a range as a parameter

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

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

without a range
=SUM(al,bl,cl1,a2,b2,c2,a3,b3,c3,a4,b4,c4)

with a range
=SUM(al:c4)




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(a1:b2,100,c4:c7,d3)
Is the same as:

=SUM(al,a2,b1,b2,100,c4,c5,c6,c7,d3)



Other Functions



Other functions

* Click the function button to see the available

functions:

3 Microsoft Excel - Book? _
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brings up the
function dialog box
(see next slide)
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Warning: this slide was created using
Excel 2000. The dialog box in later
versions of Excel looks a little

different, but it has the same functionality. F u n Ct i O n d | a | Og b OX

categories Functions for the selected category
(i.e. groups of functions)

Paste Function

Function category: Function name:

Most Recently Lsed AYEDEY -
Al &imw

Financial AVERAGER, s L.
Diate & Time BETADIST Description
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Lookup & Reference CHIDIST selected

Database CHIIMY .
Text CHITEST function

Logical COMNFIDENCE
InfFarmation J CORREL

AYERAGE{number1,numberz,...)

Feturns the average (arithmetic mean) of its arguments, which can be
numbers or names, arrays, of references that contain numbers,
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Function Editor

 Double click on the function name to get a
dialog box that helps you enter values for the
parameters of the function.

(see next slide)



Function Editor

Put values for the parameters In When you press OK, this will create
the edit boxes. the function call:
AVERAGE(2,al:c2,f13)

AVERAGE
Numberl |z Tk =2
Murberz |al:c2 ey = 41,2,3;0,0,0}
Mumber3 |F13] TR =10
Nurnber4 SRy =
=2

Returns the average (arithrmekic mean) of its arguments, which can be numbers ar names,
arrays, or references that conkain numbers,
Mumber3: numberl,numberZ, ... are 1 ko 30 numeric arguments For which oo wank
the average,

El Formula resulk =2 Ok, Cancel




Example

AVERAGE

formula that contains a function value
=AVERAGE(2,4,10,4) 5
=AVERAGE(al,f32) (a1+f32) /2
=AVERAGE(al:c1) (al+bl+cl) /3

=AVERAGE(al:c1,10) (al+b1+c1+10) / 4



Combining Functions and other values in a
single formula



Functions and other values

e You can combine functions, cell references

and literal values to make a complex Excel
formula

e Examples
=3 + b23 * SUM(d20:g20)
=SUM(a1,100) * AVERAGE(d10:j10)
=100 / ( AVERAGE(b2,c2,d30) + AVERAGE(f1:f20) )



Data Types



Numeric Data TypeS

— values: any number
— operators: + - * / A %
— sample functions:  sum( ), average( ), max( ), min() etc.

Text (AKA Character or String)

— values: Any group of letters or numbers or special characters.
Prefix value in cell with an apostrophe (') to force a text value
— operators: & (concatenation)

— sample functions:  right(), left(), mid(), lower(), upper(), len(), etc

Dates
— values: dates and times
operators: N/A

— sample functions:  now( ), today( ), hour(), minute(), etc.

Logical (AKA boolean)
— values: true false
— Operators: < > = <> <= >=
— sample functions:  if( ), and( ), or( ), not( ), isblank()



Data Types for Values in Cells

e By default:

— a cell that contains a number is treated as numeric
data

— a cell that contains a date is treated as date data
(we'll see more about this later)

— a cell that contains data which is
not numeric and not a date is treated as "text"



Functions In EXCEL

Math and trigonometry functions

Enqgineering functions

Statistical functions

Logical functions

Add-in and Automation functions
Cube functions

Database functions

Date and time functions
Financial functions

Information functions

Lookup and reference functions

Text functions



Math and trigonometry functions

A B
Formula Description (Result)
°
COS =ACOS(-0.5) Arccosine of -0.5 in radians, 2*pi/3 (2.094395)
=ACOS(-0.5)*180/PI() Arccosine of -0.5 in degrees (120)

=DEGREES(ACOS(-0.5))  Arccosine of -0.5 in degrees (120)

Formuia | Descrption Resu)
o Iog ption ( )

=LOG(10) Logarithm of 10 (1)

=LOG(8, 2) Logarithm of 8 with base 2 (3)
=LOG(86, Logarithm of 86 with base e (4.454347)
2.7182818)

Vel FCmula | Description(Result) ___________

=EXP(1)  Approximate value of e (2.718282)
=EXP(2) Base of the natural log raised to the power of 2 (7.389056)



Matrix Commands in Excel

Excel can perform some useful, albeit basic, matrix
operations:

e Addition & subtraction;

e Scalar multiplication & division;
 Transpose (TRANSPOSE);

e Matrix multiplication (MMULT);

e Matrix inverse (MINVERSE);

e Determinant of matrix (MDETERM);

As well as combinations of these operations.



Entering a Matrix

Choose a location for the matrix (or vector)
and enter the elements of the matrix.

Highlight the cells of the matrix and choose
FORMULASP» DEFINE NAME.

Enter a name for the matrix.

You can now use the name of the matrix in
formulae.



Addition, Subtraction and Scalar
Multiplication Etc.

To add two named 3 x 2 matrices A and B:

Highlight a blank 3 x 2 results area in the
spreadsheet. (If the results area is too small, you will
get the wrong answer.)

* Type =A+B in the formula bar and press the

CTRL, SHIFT and ENTER keys simultaneously.

You must use the CTRL, SHIFT,ENTER keys if you want
to perform a matrix computation. (If you don’t do
this, you will get an error message or the wrong

answer.)



Addition, Subtraction and Scalar
Multiplication Etc. (Cont’d)

e |f you click on any cell in the result, the
formula {=A+B} will be displayed. In Excel, the
{ } brackets indicate a matrix (array) command.

 For an example of scalar multiplication, see
the Example Spreadsheet on the web page.



Matrix Transpose

Suppose Ais a 3 x 2 matrix.
The transpose of A, A’, will be 2 x 3.

Select a 2 x 3 results area, type
=TRANSPOSE(A) in the formula bar and press
CTRL, SHIFT, ENTER.

Exercise: Choose A and B so that AB exists.
Check that (AB)' = B 'A" using MMULT (matrix
multiplication).

What do you think (ABC)' is equal to?




Matrix Multiplication

Suppose A and B are named 3 x 2 and 2 x 3 matrices.

Then ABis 3 x 3 and BA is 2 x 2. This illustrates the
fact that, in general, AB is not equal to BA, even if
the matrices are conformable.

Select a blank 3 x 3 area for the result AB.

Type =MMULT(A,B) in the formula bar and press
CTRL, SHIFT, ENTER to generate AB.



Matrix Inverse

Suppose B is a square 2 x2 matrix.
Select a 2 x 2 area for the inverse of B.

Type =MINVERSE(B) in the formula bar and press
CRTL, SHIFT, ENTER.

If B is singular (non-invertible), you will get an error
message.

Suppose A and B have the same dimension and are
both invertible. Show that (AB)* = B-1AL.

What do you think (ABC) is equal to?



Matrix Determinant

Suppose A is a square matrix.
The determinant of A, det(A) or IAl, is a scalar.

Select a single cell, type = MDETERM(A) in the
formula area and press CTRL, SHIFT, ENTER (or just
ENTER).

If A is singular, then det(A) = 0.

Exercise: Check that det(AB) = det(BA) =
det(A).det(B), where A and B are square matrices.



mdeterm

A8 c_______o

Data Data Data Data

1 3 8 5

1 3 6 1

1 1 1 0

7 3 10 2

Formula Description Formula Description
(Result) (Result)

=MDETERM(B2:D5 Determinant of the =MDETERM({3,6;1, Determinant of the

) matrix above (88) 1} matrix in the array

constant (-3)

=MDETERM({3,6,1;, Determinant of the =MDETERM({1,3,8, Returns an error
1,1,0;3,10,2}) matrix as an array  5;1,3,6,1}) because the array
constant (1) does not have an

equal number of

rows and columns
(#VALUE!)



Engineering functions

e complex
Formuls | Description (Resul)
=COMPLEX(3,4) Complex number with 3 and 4 as the real

and imaginary coefficients (3 + 4i)

=COMPLEX(3,4,"j") Complex number with 3 and 4 as the real
and imaginary coefficients, and j as the
suffix (3 + 4j)

=COMPLEX(0,1) Complex number with O and 1 as the real
and imaginary coefficients (i)
=COMPLEX(1,0) Complex number with 1 and O as the real

and imaginary coefficients (1)



e hex2bin
Formaa | Descrption Resul)

=HEX2BIN("F", 8) Converts hexadecimal F to binary, with 8
characters (00001111)

=HEX2BIN("B7") Converts hexadecimal B7 to binary
(10110111)

=HEX2BIN("FFFFFFFFFF") Converts hexadecimal FFFFFFFFFF to

binary (1111111111)

e imdiv
=IMDIV("-238+240i","10+24i") Quotient of the two complex

numbers in the formula (5 + 12i)



Syntax
CONVERT(number,from_unit,to_unit)

Formula Description (Result)

=CONVERT(1.0, "lbm", "kg") Converts 1 pound mass to kilograms
(0.453592)

=CONVERT(68, "F", "C") Converts 68 degrees Fahrenheit to
Celsius (20)

=CONVERT(2.5, "ft", "sec" Data types are not the same so an error

is returned (#N/A)

=CONVERT(CONVERT(100,"ft","m"),"ft"," Converts 100 square feet into square
m" meters (9.290304).



Statistical functions

 median
N
Data
1
2
3
4
5
6
Formula Description (Result)
=MEDIAN(A2:A6) Median of the first 5 numbers in the list above (3)
=MEDIAN(A2:A7) Median of all the numbers above, or the average of 3 and 4

(3.5)



variance
s

A
Strength
1345
1301
1368
1322
1310
1370
1318
1350
1303
1299
Formula Description (Result)

=VAR(A2:A11 Variance for the breaking strength of the tools
) (754.2666667)



Standard Deviation
Strength |

1345

1301

1368

1322

1310

1370

1318

1350

1303

1299

Formula Description (Result)
=STDEV(A2:A11) Standard deviation of breaking strength (27.46391572)



Chart

 Insert » Charts

— Click the chart type, and then click a chart subtype
that you want to use.

TRK =T R4

Column  Line  Fie Bar  Area Scatter Other
L L L L L L Charts'r

Charts F



Change the layout of chart elements

e On the Layout tab, do the one or more of the
following:

— In the Labels group, click the label layout option
that you want.

— In the Axes group, click the axis or gridline option
that you want.

— In the Background group, click the layout option
that you want.
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Combination chart that uses a column and line
chart type.
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Add Trendlines




Line Color
Lime Style

Shadaow

Trendline Options
Trend/Regression Type

|

O

000 ®

O

Exponential

Limear

Logarithimic

Folymaomial Order: 2
Fower

Mowving Average FPeriod: |2

Trendline Mame

{E} Autormatc :

Linear {Seriesz)

() Custom: | |

Forecast

Forward: |U.U | periods

Badkward: |CI.CI | periods
[] setlIntercept = [0.0 |

[ ] pisplay Equation on chart
[ ] Display R-squared value on chart

ik

ik
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Text Functions

e Many functions are used to manipulate text
values.

 The following are only some of them

right( )

left( )

mid( )
concatenate( )
lower( )

upper( )
len( )



RIGHT, LEFT and MID functions



RIGHT function

e The RIGHT function is used to isolate a specific
number of “characters” from the right hand
side of a text value.

e (example on next slide)



RIGHT ( <text>, <numCharacters>)

Formula View

A B
T S5N Last 4 digits
2 014345070 =RIGHT{AL 4)
30007112242 =RIGHTAD 4)
Values View
A E |
1T S5N Last 4 digits

2 012345678 Gh7a

3' Q007772282 IEEEE _l




RIGHT — numCharacters is optional

e The <numCharacters> parameter in the RIGHT
function is optional. If you don’t specify it the
default is 1 (one).

Formula View

These produce the
same results.

Values View
A E C N E

1 Word Calls to the "RIGHT™ function
2 CDE DE E E

-



LEFT

e The LEFT function is the same as the RIGHT
function, but it returns characters from the
LEFT side of the value.



MID ( <text>, <startPosition>
, <numCharacters>)

e MID is used to get values from the middle of
some text.

e MID takes 3 parameters:
— The original text
— The position to start taking the new value from
— The number of characters to take for the new value

e Example on next slide



Example: MID ( <text>, <startPosition>
, <numCharacters>)

e This example extracts the second through the

fourth characters from the original text value:
Formula View

A, B

1 | ABCDEFGHIJKL =MID{AT 2 3

Values View

A, B

1T |ABCDEFGHILKL B



Concatenation
(& ) and
CONCATENATE function




Formula View

Concatenation (&)

e Use & to combine (or concatenate) two different text values

A |

1 |FIRST HAME LAST NAME
2 |Jaohn Coe
3 |Faul Smith
4 David Washihgton
Values View

A, | B
1T FIRST NAME LAST NAME
2 |John Cloe JohnDoe
3 Paul Smith Faul=mith
4 David Washington Dyl '

Notice that there is no
space between the two
values 67




Concatenate many values

 You may concatenate many values together
Formula View

A = C
T |FIRST MIDDLE LAST FU
2 John  Cluincy  Doe =AL &R
3 |Faul  Walker  Smith =AJ8B580C3
4

=Ad2B480C4

David  Stewen  WWashingto

Values View
A, B | C -
1T |FIRST MIDDLE LAST ULL T
2 |John  [Quincy  Doe JohnCluincyDoe
3 Faul  “Walker Smith FaulWalkersrmith
4 |Dawid Steven  WWashington 1dstevenyyashy




Concatenation with "literal" values

e You can also concatenate "literal" values.
 You must include the literal values inside quotes

For example to display spaces in the "full name"
in the previous example you could use the
following formula. Each space that you want to
display must be included in quotes.

=A2&" "&B2&" "&C2
(Don't forget any of the &'s )

See next slide ...



Concatenating spaces - Example

 You can concatenate sp into a formula

Formula View
A | B C
T |FIRST MIDDLE LAST
2 |John  Cluncy  Doe
3 |Faul  Malker  |[Smith :
4 |David  stewven  Washington =C4&" "EB4&" "84

C

Values View values
'%‘ b C L “contain
1 |FIRST MIDDLE LAST FULL spaces

2 |John  Cluincy Doe
3 Faul  Walker Srmith
4 |David Steven Wyashington

oe Cluincy John
smith Wvalker Faul

ashington Steven ravid




LEFT( ) with & in same formula
 You can combine the results of different function

calls with concatenation.

Formula View

A, = » |
1 FIRST LAST INITIALS
2 John  Doe =LEFT{ATI&LEFT(ET)
4 Faul Srmith =LEFTIALELEF TIEL)
4 Dawvid Washington =LEFT{AIIELLEF T{BEI)
Qalues View

A E co

1 FIRST LAST INITIALS

2 John  Doe FL
3 |Faul  Smith J0
4 Dawvid Washington PS
—



CONCATENATE Function

* You can use the CONCATENATE function instead
of the ampersand (&).

 The following formulas are equivalent:

=A1&B1&C1

=CONCATENATE(A1,B1,C1)

e The CONCATENATE function can take as many
parameters as you like.



Logical (AKA boolean) values



TRUE and FALSE

* Alogical value can be one of only two values

TRUE
or

FALSE



TRUE

e The following statements are TRUE:

Fish live in water.
Deer live on land.

e The following statements are also TRUE:

3 is greater than 2

2 is less than 3

2 is less than or equal to 3
2 is less than or equal to 2

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

2 is equal to 2
2 is not equal to 3



FALSE

 The following statements are FALSE:

Fish live on land.
Deer live in water.

 The following statements are also FALSE:

2 is greater than 3

3 is less than 2

3 is less than or equal to 2

2 is greater than or equal to 3
2 isequalto3

2 is not equal to 2



Logical operators

* |n 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
e Examples
3>2 true

3<?2 false



Logical Formulas

Formula View Values View

B4 Microsoft Excel - Book1 B4 Microsoft Excel - Book1

merical Values Aogical formNas

Numerical Values Logjcal formulas

1

=A2<Ad 2
=A2=A4 3
=Al<=A7 4
=A2==A7 5
= =
7

g

=

M| 4 » | ¥ Sheetl { Sheetz | 4|




Same formulas, different values

Formula View Values View

B4 Microsoft Excel - Book1 B4 Microsoft Excel - Book1

@ File Edit YWew Insert Format Tools Data  Windoow

=12 x]
A i 3T

> N
Numerical Values Lﬂgi/ﬁﬂrmulﬂ

2

Logical formulas 1
=AZ<Ad 2
=AZ=A4 3
=AZ<=A3 4
=AZ==A3 a
b
Fi
8
=)

=A2=A3
=4 =0T

M 4 » M} Sheetl / Sheetz , | 4| M 4 » M} Sheetl  Sheetz | 4|




IF Function

Paste Function

Function category: Function name:

Mosk Recently Used AND

All FalLsE

Financial
Dake & Time MOT

Makh & Trig IR,

Skatiskical TRLE

Lookup & Reference
Cakabase

Text

‘Infnrmatiun J J

IF{logical test,value if true,value_if False)

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

El Zancel
80




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




IF function

Formula View

Ed Microsoft Excel - Book1 EJ@WE

EIE Edit Yew Insert Format Tools Data Window Help - E’lﬂ

»

m - B I U = $ £ = A ?
B2 j =IF(AZ=A3." am happy." "l am =ad.")

A B |
Lagical formulas .
[=IF(A2=A3 " arn happy." "l am sad." !

rFs

umerical Values

M| 4 » | M} Sheetl f Sheet? f Sheet3 | 4|
R

Values View

£3 Microsoft Excel - Book1 EJ[E|E|

Ele Edit Wiew Insert Format Tools Data wWindow Help _|El ﬂ

»

-

>
*

B2 j =IFAL=AS" am happy.” "l am sad.

)
A, B | ¢ |
Numerical Values Logical formulas | —
3l arm happy. !
2

4| 4/ » M} Sheetl / Sheet2 / Sheet3 |4
R




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




IF with a numerical result

Formula View Values View

B Microsoft Excel - Book1 = |[B]X] | £2 Microsoft Excel - Book1

B5 R4 =
A B ~—
Numerical Values Logical fofhulas Numerical Values
3 =|F(AZ=A3 NS00, 1000)

1 1
2 2
3 |2 3 2
4 4

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

OR

NOT



AND

 The following is TRUE

Fish live in water AND deer live on land.

 The following are all FALSE

-1S
-1S
IS

N
N

N

ive in water AND deer live in water.
ive on land AND deer live on land.
ive on land AND deer live in water.



AND function

ArD

Logicall Az <Az B
Logicalz |Bz <E3 l
Logical3 1
Logicald l
Logicals l

) = TRLE

FALSE

= FALSE

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

2]

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,

Formula result =FALSE

] 4 Cancel
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Formula View Values View

Ed Microsoft Excel - Book1 = ||B|[3X| B E? microsoft Excel - Book1

Logical formulas 5 Logical formulas
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IF with AND - nested function calls

* You can use an AND inside of an IF.
e This is called a NESTED FUNCTION CALL

e Example

=IF( AND (A2>A3,B2<>B3), 500, 1000)

-

V A

AND Is "nested" inside of the IF

S _—

These parentheses "belong to" the if 89




IF with AND - parameters

Parameters for IF function:

IF
Logical_test |aMNDiAZ <A3, B2 <B3) % = 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




IF with AND - spreadsheet views

Formula View Values View
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Logical formulas | am sad
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AND function

 Takes any number of parameters

e Returns TRUE if ALL of the parameters
evaluate to TRUE otherwise returns FALSE.



OR and NOT functions

Paste Function

Function category: Function name:

Mosk Recently Used AND
All FalLsSE
Financial IF
Dake & Time MOT
Makh & Trig IR,
Skatiskical TRLE
Lookup & Reference
Dakabase

Texk

InFarmation J J

MOT{logical)

Reverses the logic of its argument: returns FALSE for a TRUE argument and
TRLE for a FALSE argument,

@)
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OR

 Takes any number of parameters

e Returns TRUE if ANY of the parameters
evaluate to TRUE otherwise returns FALSE



NOT

e Takes ONLY ONE parameter
e 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



Examples of Complex Nested Function Calls

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

 =|F(NOT(AND(A2>A3, OR(B2=B3,C2<(C3))), 500, 1000)

 =|F(AND(A2>A3, NOT(OR(B2=B3,C2<(C3))), 500, 1000)
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