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Introduction

A simple formula is a mathematical expression with one operator, such )
as 7+9. A complex formula has more than one mathematical operator, Video: Complex Formulas
such as 5+2*8. When there is more than one operation in a formula, the
order of operations tells your spreadsheet which operation to
calculate first. In order to use complex formulas, you will need to
understand the order of operations.

Order of Operations

Optional: Download our example file for this lesson.

The order of operations

All spreadsheet programs calculate formulas based on the following order of operations:

1. Operations enclosed in parentheses

2. Exponential calculations (342, for example)

3. Multiplication and division, whichever comes first
4. Addition and subtraction, whichever comes first

A mnemonic that can help you remember the order is PEMDAS, or Please Excuse My Dear Aunt Sally.

Click the arrows in the slideshow below to learn more about how the order of operations is used to
calculate complex formulas.

Using the Order of Operations
10+(6-3)/272*4-1

e = s

While this formula may look really complicated, we can use the order of operations step by step to find the right
answer.
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Using the Order of Operations

10+(6-2)/272%4-1

N> O m

First, we'll start by calculating anything inside the parentheses. In this case, there's only one thing we need to

calculate: 6-3=3.

Using the Order of Operations

0

10+(6-3)/272%4-1
10+3/. " 7*4-1

w>ou=2m

As you can see, the formula already looks a bit simpler. Next, we'll look to see if there are any exponents. There's
one: 2°2=4.

Using the Order of Operations

p 10+(6-3)/2/2*4-1
10+3/2/2%4-1
10+3/4%4-1

i
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Next, we'll solve any multiplication and division, working from left to right. Because the division operation comes



before the multiplication, it is calculated first: 3/4=0.75.

Using the Order of Operations
P 10+(6-3)/272*4-1

£ 10+3/2A2*4-1
. 10+3/4*4-1
L 10+0.75*4-1
S

Now, we'll calculate our remaining multiplication operation: 0.75*4=3.

Using the Order of Operations

P 10+(6-3)/2/2%4-1

E 10+3/2/72*%4-1

M 10+3/4*4-1

- 10+0.75*4-1
i

Next, we'll calculate any addition or subtraction, again working from left to right. Addition comes first: 10+3=13.

Using the Order of Operations

10+(6-3)/2"2*4-1
10+3/272%4-1
10+3/4*4-1
10+0.75*4-1
10+3-1
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Finally, we have one remaining subtraction operation: 13-1=12.

Using the Order of Operations

10+(6-3)/2"2*4-1
10+3/2712%4-1
10+3/4*4-1
10+0.75*4-1
10+3-1

13-1—= 2

And now we have our answer: 12. This is the exact same result you would get if you entered the formula into a
spreadsheet.
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Creating complex formulas

Inthe example below, we'll demonstrate a complex formula using the order of operations. Here, we want to calculate
the cost of sales tax for a catering invoice. To do this, we'll write our formula as =(D2+D3)*0.075 in cell D4. This
formula will add the prices of our items together and then multiply that value by the 7.5% tax rate (which is written as
0.075) to calculate the cost of sales tax.

v X « & | =(D2+D3)*0.075
A | B | D E
A Menu Item Price | Quantity | Total |
> Empanadas: Beef Picadillo $2.99 15|_ $44.85 _|
3 éEmpanadas: Chipotle Shrimp $3.99 10 $39.90
4 Tax|=(D2+D3)*0.075 |

oh LA

The spreadsheet then follows the order of operations and first adds the values inside the parentheses: (44.85+39.90) =
$84.75. Then it multiplies that value by the tax rate: $84.75*0.075. The result will show that the sales tax is $6.36.



D4 | £ || =(D2+D3)*0.075

1

2 |Empanadas: Beef Picadillo 52.99 15 544 85
3 |Empanadas: Chipotle Shrimp $3.99 10 $39.90
4 | Tax $6.36
5

: _

o It is especially important to enter complex formulas with the correct order of operations. Otherwise, the
spreadsheet will not calculate the results accurately. In our example, if the parentheses are not included, the
multiplication is calculated first and the result is incorrect. Parentheses are the best way to define which
calculations will be performed first in a formula.

Tl X ¥ A .=[D2+D3}*ﬂ.ﬂ?5

i B Without parentheses, multiplication
is performed before addition,
leading to an incorrect result

Empanadas: Beef Picadillo
Empanadas: Chipotle Shrimp $3.99

l'J:U'Il.h Lid ] =

To create a complex formula using the order of operations:

In our example below, we will use cell references along with numerical values to create a complex formula that will
calculate the total cost for a catering invoice. The formula will calculate the cost for each menu item and add those
values together.

1. Select the cell that will contain the formula. In our example, we'll select cell C4.

c4 | i I

A B & D
 weumem  [prce| oumnmy |
z | Tamales: Chicken Tinga 52.29 20
3 |Empanadas: Apple Cinnamon | $3.49 A5
4 Total 0P |
5

2. Enter your formula. In our example, we'll type =B2*C2+B3*C3. This formula will follow the order of operations,
first performing multiplication: 2.29*20 = 45.80 and 3.49*35 = 122.15. Then it will add those values together to
calculate the total: 45.80+122.15.

SUM v | X« £ || =B2*C2+B3*C3
A B C D
> |Tamales: Chicken Tinga 152.291 2{}1
3 [Empanadas: Apple Cinnamunl$3.49 35
4 Total| [=B2*C2+4B3*C3
5

3. Double-check your formula for accuracy, then press Enter on your keyboard. The formula will calculate and
display the result. In our example, the result shows that the total cost for the order is $167.95.



c4 il 5 =B2*C2+B3*C3

A B C D
_ Menutem  [price[ oy |

z | Tamales: Chicken Tinga $2.29 20
3 Empanadas: Apple Cinnamon | $3.49 35
4 Total $167.95
5

You can add parentheses to any equation to make it easier to read. While it won't change the result of the
formula in this example, we could enclose the multiplication operations within parentheses to clarify that they
will be calculated before the addition.

COUNTA ~| i | X « Jf || =(B2*C2)+(B3*C3)
A B C D
> |Tamales: Chicen Tinga 152.291 ZD_|
3 \Empanadas: Apple Cinnamon |_S3.49 =25
4 Total| =(B2*C2H{B3*C3)
5

Your spreadsheet will not always tell you if your formula contains an error, so it's up to you to check all of
your formulas. To learn how to do this, check out the Double-Check Your Formulas lesson.

Challenge!

1. Open an existing Excel workbook. If you want, you can use the example file for this lesson.

2. Create a complex formula that will perform addition before multiplication. If you are using the example, create a
formula in cell D6 that first adds the values of cells D3, D4, and D5 and then multiplies their total by 0.075. Hint:
You'll need to think about the order of operations for this to work correctly.
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