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MATHEMATICAL OPERATORS

The mathematical operators used in Excel formulas are similar to the ones used in math class. 

· Subtraction - minus sign ( - ) 

· Addition - plus sign ( + ) 

· Division - forward slash ( / ) 

· Multiplication - asterisk (* ) 

· Exponentiation - caret (^ ) 

Order of Operations 

If more than one operator is used in a formula, there is a specific order that Excel will follow to perform these mathematical operations. This order of operations can be changed by adding brackets to the equation. An easy way to remember the order of operations is to use the acronym: 

BEDMAS

The Order of Operations is: 

Brackets
Exponents
Division
Multiplication
Addition
Subtraction

How the Order of Operations Works 

Any operation(s) contained in brackets will be carried out first followed by any exponents. 

After that, Excel considers division or multiplication operations to be of equal importance, and carries out these operations in the order they occur left to right in the equation. 

The same goes for the next two operations – addition and subtraction. They are considered equal in the order of operations. Which ever one appears first in an equation, either addition or subtraction, is the operation carried out first. 

FUNCTIONS
In Excel there is a help tool for functions called the Function Wizard.  

There are two ways to get the function wizard. If you look at the Standard Toolbar, the function wizard icon looks like this:
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The other way to get to the function wizard is to go to the Menu INSERT -- down to FUNCTION. 
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Either way you get there, at this point Excel will list all of the functions available. Upon choosing the function, Excel will prompt you for the information it needs to complete the function. Mini descriptions are available for each of the cells. It is often necessary for you to understand the functions in order to be able to figure out these descriptions.  Once you’ve learned the functions, though, it is faster to type the basic function in from the keyboard as opposed to going through the steps of this tool. 
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Probably the most popular function in any spreadsheet is the SUM function. The Sum function takes all of the values in each of the specified cells and totals their values. The syntax is: 

· =SUM(first value, second value, etc) 

In the first and second spots you can enter any of the following (constant, cell, range of cells). 

· Blank cells will return a value of zero to be added to the total. 

· Text cells can not be added to a number and will produce an error. 

	Let's use the table here for the discussion that follows: 

We will look at several different specific examples that show how the typical function can be used! Notice that in A4 there is a TEXT entry. This has NO numeric value and can not be included in a total.
	A

1

25

2

50

3

75

4

test

5




	Example
	Cells to ADD
	Answer

	=sum(A1:A3)
	A1, A2, A3 
	150

	=sum(A1:A3, 100)
	A1, A2, A3 and 100
	250

	=sum(A1+A4)
	A1, A4
	#VALUE!

	=sum(A1:A2, A5)
	A1, A2, A5
	75




MULTIPLY
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An example of multiplying two numbers, such as 235 and 546, using the PRODUCT function would be: 

=PRODUCT( 235 , 546 )
The answer of 128,310 will appear in the cell where you type the function. 

While this approach to using the PRODUCT function works, it limits the usefulness of the function. A better way of using the function is to type the numbers you are multiplying into cells on the spreadsheet and then enter those cell references (the address of the cells) into the function. 
For example, if we enter the numbers 235 and 546 into cells C1 and C2, we would write the function as: 

=PRODUCT( C1:C2 )
The answer is still 128,310, but the advantage of this approach is that if the numbers ever change, you only need to change the numbers in cells C1 or C2 and the function automatically updates the answer. 

For example, if you find that the number in C1 wasn't 235 but 230, simply type 230 in cell C1 and the function updates the answer to 128,580. 

This approach works well for instances where you have constantly changing numbers – say on a monthly income statement where the income amounts get multiplied by set numbers to find deduction rates for taxes, pensions, or medical benefits. 


DIVIDE

To divide two numbers in Excel you need to create a formula. Important points to remember about Excel formulas: 

· formulas in Excel always begin with the equal sign ( = ) 

· the equal sign always goes in the cell where you want the answer to go 

· the division symbol is the forward slash ( / )

Use Cell References in Formulas 

Even though you can use numbers directly in your division formula, it is much better to use the references or addresses of the cells containing your data. If you use the cell references [A1, B1, F2] rather than the actual data, later, if you need to change the data in either cell, the results of the formula will update automatically without you having to rewrite the formula. 

Setting Up the Division Formula 

As an example, lets create a formula in cell E1 that will divide the contents of cell C1 by cell D1. 

Our formula: 

=C1 / D1
Our data: 

· place the number 20 in cell C1 

· place the number 10 in cell D1

Division Formula Steps 

To divide 20 by 10 and have the answer appear in cell E1: 

1. Type an equal sign in cell E1. 

2. Click on cell C1 with the mouse pointer. 

3. Type the division sign ( / ) in cell E1. 

4. Click on cell D1 with the mouse pointer. 

5. Press the ENTER key on the keyboard. 

6. The answer 2 should be present in cell E1. 

7. Even though you see the answer in cell E1, if you click on that cell you will see our formula in the formula bar above the work area. 

To expand your formula to include additional operations - such as subtraction or addition - just continue to add the correct mathematical operator followed by the cell reference containing your data. 


AVERAGE

There are many functions built into many spreadsheets. One of the first ones that we are going to discuss is the Average function. The average function finds the average of the specified data. (Simplifies adding all of the indicated cells together and dividing by the total number of cells.) The syntax is as follows. 

· =Average (first value, second value, etc.)

Text fields and blank entries are not included in the calculations of the Average Function. 

	Let's use the table here for the discussion that follows: 
We will look at several different specific examples that show how the average function can be used!
	A

1

25

2

50

3

75

4

100

5




	Example
	Cells to average
	Answer

	=average (A1:A4)
	A1, A2, A3, A4
	62.5

	=average (A1:A4, 300)
	A1, A2, A3, A4 and 300
	110

	=average (A1:A5)
	A1, A2, A3, A4, A5
	62.5

	=average (A1:A2, A4)
	A1, A2, A4
	58.33




MAX

The next function is Max, which stand for Maximum. This will return the largest (max) value in the selected range of cells. 

· Blank entries are not included in the calculations of the Max Function. 

· Text entries are not included in the calculations of the Max Function. 
	Let's use the table here for the discussion that follows. 
We will look at several different specific examples that show how the Max functions can be used!
	A

1

10

2

20

3

30

4

test

5




	Example of Max
	Cells to look at
	Ans. Max

	=max (A1:A4)
	A1, A2, A3, A4
	30

	=max (A1:A4, 100)
	A1, A2, A3, A4 and 100
	100

	=max (A1, A3)
	A1, A3
	30

	=max (A1, A5)
	A1, A5
	10




MIN

The next function we will discuss is Min (which stands for minimum). This will return the smallest (Min) value in the selected range of cells. 

· Blank entries are not included in the calculations of the Min Function. 

· Text entries are not included in the calculations of the Min Function. 

	Let's use the table here for the discussion that follows. 
We will look at several different specific examples that show how the min functions can be used!
	A

1

10

2

20

3

30

4

test

5






	Example of min
	Cells to look at
	Ans. min

	=min (A1:A4)
	A1, A2, A3, A4
	10

	=min (A2:A3, 100)
	A2, A3 and 100
	20

	=min (A1, A3)
	A1, A3
	10

	=min (A1, A5)
	A1, A5 (displays the smallest number)
	10




COUNT
The next function we will discuss is Count. This will return the number of entries (actually counts each cell that contains number data) in the selected range of cells. 

· Blank entries are not counted. 

· Text entries are NOT counted. 

	Let's use the table here for the discussion that follows. 
We will look at several different specific examples that show how the Count functions can be used!
	A

1

10

2

20

3

30

4

test

5




	Example of Count
	Cells to look at
	Answer

	=Count (A1:A3)
	A1, A2, A3
	3

	=Count (A1:A3, 100)
	A1, A2, A3 and 100
	4

	=Count (A1, A3)
	A1, A3
	2

	=Count (A1, A4)
	A1, A4 
	1

	=Count (A1, A5)
	A1, A5
	1




CountA

The next function we will discuss is CountA. This will return the number of entries (actually counts each cell that contains number data OR text data) in the selected range of cells. 

· Blank entries are not Counted. 

· Text entries ARE Counted. 

	Let's use the table here for the discussion that follows. 
We will look at several different specific examples that show how the CountA functions can be used!
	A

1

10

2

20

3

30

4

test

5




	Example of CountA
	Cells to look at
	Answer

	=CountA (A1:A3)
	A1, A2, A3
	3

	=CountA (A1:A3, 100)
	A1, A2, A3 and 100
	4

	=CountA (A1, A3)
	A1, A3
	2

	=CountA (A1, A4)
	A1, A4 
	2

	=CountA (A1, A5)
	A1, A5
	1




IF

The next function we will discuss is IF. The IF function will check the logical condition of a statement and return one value if true and a different value if false. The syntax is 

· =IF (condition, value-if-true, value-if-false)

· value returned may be either a number or text 

· if value returned is text, it must be in quotes

	Let's use the table here for the discussion that follows. We will look at several different specific examples that show how the IF functions can be used!
	A

B

1

Price

Over a dollar?

2

$.95

No

3

$1.37

Yes

4

comparing #

returning #

5

14000

0.08

6

8453

0.05




	Example of IF
typed into column B
	Compares
	Answer

	=IF (A2>1,"Yes","No")
	is ( .95 > 1)
	No

	=IF (A3>1, "Yes", "No")
	is (1.37 > 1)
	Yes

	=IF (A5>10000, .08, .05)
	is (14000 > 10000)
	.08

	=IF (A6>10000, .08, .05)
	is (8453 > 10000)
	.05




PMT

The PMT function returns the periodic (in this case monthly) payment for an annuity (in this case a loan). This is the PMT function that was used for the car purchase in the first example. There are a few things that we must know in order for this function to work. To calculate the loan we must know a combination of the following 

· (rate) interest rate per period 

· (NPER) number of payments until repaid 

· (PV) present value of the loan (amount we are borrowing) 

· (FV) future value of the money (for saving or investing) 

· (type) enter 0 or 1 to indicate when payments are due. 

=PMT(rate, NPER, PV, FV, type)
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	equation goes into c7 =PMT(C4/12,C5,-C3)
C4 is the yearly interest and since it's compounded monthly we divide by 12

C5 is the number of months (# of payments)

-C3 is the amount of money we have (borrow - negative)



Note that the rate is per period. If we have an annual interest rate of 9.6% and we are calculating monthly payments, we must divide the annual interest rate by 12 to calculate the monthly interest rate.



SIN, COS, TAN

Excel has most of the math and trig functions built into it. If you need to use the SIN, COS, TAN functions, they can be typed into any cell. If you wanted to find: 

	angle
	sin
	cos
	tan

	REF
	=sin(REF)
	=cos(REF)
	=tan(REF)

	0
	0.00
	1.00
	0.00

	30
	0.50
	0.87
	0.58

	45
	0.71
	0.71
	1.00

	90
	1.00
	0.00
	  

	180
	0.00
	-1.00
	0.00


format for degrees formula = sin (angle * pi()/180) the argument angle is in degrees
format for radians formula = sin (angle) the argument angle is in radians

To calculate trig functions in degrees you must convert them - otherwise excel will calculate them in radians. 

You can type in either an actual number for the REF or you can also type in a reference from the excel spreadsheet (like A2). 



COPYING

Sometimes when we enter a formula, we need to repeat the same formula for many different cells. In the spreadsheet we can use the copy and paste command. The cell locations in the formula are pasted relative to the position we Copy them from.

		A

	B

	C


	1

	5

	3

	=A1+B1


	2

	8

	2

	=A2+B2


	3

	4

	6

	=A3+B3


	4

	3

	8

	=? + ?



	
	Cells information is copied from its relative position. In other words in the original cell (C1) the equation was (A1+B1). When we paste the function it will look to the two cells to the left. So the equation pasted into (C2) would be (A2+B2). And the equation pasted into (C3) would be (A3+B3). 





FILL DOWN

If you have a lot of duplicate formulas you can also perform what is referred to as a FILL DOWN.   

Often we have several cells that need the same formula (in relationship) to the location it is to be typed into. There is a short cut that is called Fill Down. There are a number of ways to perform this operation. One of the ways is to 

1. select the cell that has the original formula 

2. hold the shift key down and click on the last cell (in the series that needs the formula) 

3. under the edit menu go down to fill and over to down 

		A

	B

	C


	1

	5

	3

	=A1+B1


	2

	8

	2

	fill down


	3

	4

	6

	fill down


	4

	3

	8

	fill down



	
	Cells information is copied from its relative position. In other words in the original cell (C1) the equation was (A1+B1). When we paste the function it will look to the two cells to the left. So the equation pasted into (C2) would be (A2+B2). And the equation pasted into (C3) would be (A3+B3). And the equation pasted into (C4) would be(A4+B4). 


