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            INTRODUCTION TO THE SECOND EDITION

          

        

      

    

    
      This is the third book in the Excel Essentials series, which is meant to be a series of books that are accessible to users of any version of Excel. The goal of this series is for readers to learn how to use Excel in a way that allows them to work with any version of Excel and/or to work with others who are using different versions, what I refer to as backwards compatibility.

      But the original version of this book was written using Excel 2013, and we’re now up to Excel 2024, so it was time to update the series. I've tried for the most part to leave the originals alone and just focus on updating the screenshots and adding a little here or there, but the deeper into this series we get, the harder it becomes to stick with the original content.

      Because we start to lose things that users of newer versions of Excel could really find helpful (like using the IFS function instead of IF).

      So there are more adjustments in this book than in, for example, Excel for Beginners. I couldn't resist including a few of those newer functions, but I've only done so up to Excel 2019, so there are others I am not including here that I now love.

      For anyone familiar with the original 50 Useful Excel Functions, I added five functions and removed five functions. What’s been added is IFS, MAXIFS, MINIFS, and TEXTJOIN which were all released in Excel 2019, as well as LEN which fits better in this book alongside LEFT, RIGHT, and MID.

      To make room for those new functions I removed FALSE, MODE, MODE.SNGL, NOW, and RANK. Three of those you don't really need to know anymore (MODE, MODE.SNGL, and RANK), the other two (FALSE and NOW) don't need their own chapter.

      All five of the removed functions are still mentioned in a related chapter (TRUE, MODE.MULT, TODAY, and RANK.EQ, respectively). So that information isn’t lost, the functions just don't have their own chapter anymore.

      If you're new to formulas and functions, this is a great introductory title that will teach you a wide variety of functions you can use. We will cover functions related to text, statistics, math, dates, information, and logic, and with a variety of different types of inputs.

      You will not go wrong by starting here, but if backwards compatibility isn’t an issue for you, you might want to explore one of the version-specific Excel function books instead: Excel 2019 Formulas & Functions, 102 Useful Excel 365 Functions (which can also be used for Excel 2021), or Excel 2024 Useful Functions.

      You can also learn the basics here and then explore more on your own. There are hundreds of Excel functions out there and I can't cover them all, so part of the goal of this book is to teach you enough about functions so that you can find and learn other functions as needed.

      You have lots of options. But this is a good starting place, so let's just dive in. Starting with a quick overview of what functions we're going to cover in this book.

    

  


  
    
      
        
          
          

          
            OVERVIEW OF FUNCTIONS COVERED

          

        

      

    

    
      The table of contents lists the functions we're going to cover in this book, but it occurred to me as I was completing the index that it only helps if you know the functions already. So this chapter is a quick and dirty overview of the various functions we'll cover in this book, and what they do.

      First, there are the basic math functions. SUM will do addition. SUMPRODUCT will sum the values of numbers that were multiplied together. PRODUCT will multiply values. AVERAGE or AVERAGEA will take averages of values. MIN or MINA will find a minimum value. MAX or MAXA will find a maximum value.

      COUNT or COUNTA will count when you have values in cells.

      COUNTIF, COUNTIFS, SUMIF, SUMIFS, AVERAGEIF, AVERAGEIFS, MAXIFS, and MINIFS will perform those calculations if your specified criteria are met.

      CONCATENATE and TEXTJOIN are ways to join text in different cells to create one result.

      LOWER, PROPER, and UPPER let you convert text strings to a specific capitalization type.

      LEFT, MID, RIGHT, and LEN let you extract part of the text in a cell.

      TRIM lets you remove excess spaces from text in a cell or a formula result.

      IF or IFS let you return a conditional result where you can get different outcomes based on the result of your analysis. AND and OR let you specify whether multiple criteria need to be met or if only one of a list needs to be met to get a result.

      VLOOKUP lets you look up a value in a table either using an exact match or the closest result. (Good for discount tables, for example.)

      COUNTBLANK lets you figure out if a range of cells are actually considered blank by Excel.

      LARGE and SMALL let you find the nth-largest or smallest value in a range. RANK, RANK.AVG, and RANK.EQ let you determine the rank of a value in a range.

      ROUND, ROUNDUP, and ROUNDDOWN let you round a value to a specified number of decimal places.

      RAND, RANDBETWEEN, and RANDARRAY let you generate random numbers based on criteria you specify.

      MEDIAN returns the median result in a numeric range. MODE.MULT returns the most frequently occurring values in a numeric range.

      NA returns the result N/A.

      TRUE returns the result TRUE. FALSE returns the result FALSE.

      TODAY returns today’s date. NOW returns the date and time.

      TEXT can be used to return the text version of the day of a week or a month using a specific date.

      Now on to the basics: how formulas and functions work.
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      Formulas tell Excel that it needs to perform a task in that cell. It can be something as simple as adding two numbers together or as complex as looking up a value in a table of a thousand entries and returning the matching result from a different column in that table.

      Functions are essentially a shortcut way to tell Excel what to do. So SUM tells Excel to add the values you give it together and return the result. VLOOKUP and HLOOKUP (and in more recent versions XLOOKUP) tell Excel to go look up a value in a table and return the matching result.

      All functions are part of formulas. Formulas do not require functions.

      To write a formula in Excel, start with a plus (+), a minus (-) or an equals (=) sign. Unless you have a good reason for doing so, like years of ingrained habit, I recommend just using the equals sign.

      For basic math, you can use mathematical operators like the plus sign (+) for addition, minus sign (-) for subtraction, asterisk (*) for multiplication, and forward slash (/) for division.

      So if I want to add two values together, I would enter something like this into a cell:

      
        
        =2+3

      

      

      When I hit Enter, the cell would display the result of that calculation, 5.

      I could also store my values in cells and then use cell references to do that calculation:

      
        
        =A1+B1

      

      

      would add the values in Cells A1 and B1.

      (If you aren’t familiar with cell notation in Excel, see Appendix A.)

      When you hit Enter or otherwise leave a cell that contains a formula, Excel will display the result of the formula in the cell.

      Excel still retains the formula that was used to calculate that value, though. If you use cell references in a formula and change a value in one of those cells you referenced, the result that displays will also change. (To lock in a result you can copy and then paste special – values to remove the formula and just keep the calculated result.)

      To see the formula used in a specific cell, click on that cell and look at the formula bar.

      
        
          [image: Close-up of an Excel worksheet with values in Cells A1 and B1, the result of a formula in Cell C1, and the formula used visible in the formula bar.]
        

      

      You can also double-click on the cell to see the formula in the cell itself.

      
        
          [image: Close-up of an Excel worksheet where Cell C1 has been double-clicked on to show which cells were used in the formula and those cells are colored to match their reference in the formula.]
        

      

      When you double-click, Excel will color-code each cell reference in the formula and shade  the corresponding cells in your worksheet(s) to match. Above A1 is colored blue in the formula and Cell A1 has a blue shade and border. B1 is colored red in the formula and Cell B1 has a red shade and border.

      Here are examples of the other basic mathematical calculations you could do:

      
        
        =3-2

      

      

      would subtract 2 from 3.

      
        
        =A1-B1

      

      

      would subtract the value in Cell B1 from the value in Cell A1.

      
        
        =3*2

      

      

      would multiply 3 times 2.

      
        
        =A1*B1

      

      

      would multiply the value in Cell A1 by the value in Cell B1.

      
        
        =3/2

      

      

      would divide 3 by 2.

      
        
        =A1/B1

      

      

      would divide the value in Cell A1 by the value in Cell B1.

      You aren’t limited to simple calculations like this. Excel can handle as complex a formula as you want to throw at it. But if you’re going to combine calculation steps within one cell, you need to be careful that you properly place your parens so that calculations are performed in the correct order.

      Excel has a help topic on this titled "Calculation operators and precedence in Excel" that lists the order in which calculations are done by Excel. It also lists a number of operators (such as > for greater than) that are useful to know when working with formulas and functions in Excel.

      If you’re building a really complex formula in Excel, it’s always a good idea to test it as you go, to make sure that all of the components are working properly and that the end result is the expected result.

      I build each component separately before combining them all in one cell. Or make sure that I know what the ultimate answer is supposed to be for my sample data.

      It’s easy to think about using Excel for mathematical calculations, but Excel can handle any number of tasks that are date-based, text-based, logic-based, and more. You just need to know what function to use.

      To include a function in a formula, type the name of the function, use an opening paren, provide the inputs required for that function, and then use a closing paren. If the function is at the start of your formula it goes right after the equals sign. If it’s later in the formula it just gets listed as the next item in the formula.

      For example, to add the values in Cells A1 to A3 and the value in Cell B5, you can use the SUM function (which we’ll cover in more detail in a moment). You could write:

      
        
        =SUM(A1:A3)+B5

      

      

      Or

      
        
        =B5+SUM(A1:A3)

      

      

      Or even

      
        
        =SUM(B5,A1,A2,A3)

      

      

      The equals sign tells Excel this is a formula, SUM tells Excel to sum the values that we give it, the opening paren says we’re going to start giving it those values, the A1:A3 or the B5,A1,A2,A3 tell Excel where to find the values, the closing paren says that’s the end of the list.

      And, as you can see above with the first two examples, that doesn’t have to be all that’s included in the formula. We can have the SUM function for part of the formula and then include other steps, too. In this case, adding in the value in Cell B5.

      You can also combine multiple functions in one formula. For example:

      
        
        =SUM(A1:A3) + SUM(C1:C3)

      

      

      This adds the values in Cells A1 through A3 to the sum of the values in Cells C1 to C3.

      I could as easily have written

      
        
        =SUM(A1:A3,C1:C3)

      

      

      and had the same result.

      If this was a little confusing just remember these points:

      
        	Start your formula with an equals sign.

        	If you use a function in the formula, immediately follow the function name with an opening paren.

        	List your values or cell references for that function in the order required by the function, separated by commas.

        	End the function with a closing paren.

      

      Don’t worry. We’re going to walk through lots and lots of examples of this. You’ll get it by the end of the book if you don’t now.

      Also, remember this: Garbage in, garbage out.

      If you give a function the wrong inputs, you will get the wrong results.

      You need to understand how formulas and functions work in order to get the correct result from them.

      Also, you will probably at some point try to write a formula and get an error message. That’s okay. It happens. We’ll discuss at the end of this book what each one means and how to potentially fix the issue.

      In some ways, error messages are a blessing because they tell you something went wrong. Much better to get one of those than a wrong result.

      Always be wary of results that don’t make sense.

      Usually errors or wrong answers are caused by commas or parens in the wrong places, wrong cell references, or failing to lock down a cell reference when you copy a formula. So if something seems off, that’s where I would start. But we'll talk about it more, don't worry.

      First, though, let’s talk about where to find functions in Excel.
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      In this guide we’re going to cover fifty Excel functions that will give you a solid base to work from. But there are far, far more functions than that in Excel. And chances are at some point you’ll need one I didn’t cover here. There are a few ways to find functions in Excel.

      One is to go to the Formulas tab. There is a section called Function Library that lists various categories of functions. In Excel 2024 I see dropdowns for Recently Used, Financial, Logical, Text, Date & Time, Lookup & Reference, Math & Trig, and then there’s a dropdown for More Functions.

      
        
          [image: Dropdown menu under More Functions with Statistical secondary dropdown menu visible.]
        

      

      That dropdown has categories for Statistical, Engineering, Cube, Information, Compatibility, and Web.

      Excel 2013 was the exact same.

      Hold your mouse over each category in the More Functions dropdown to see a listing of functions that fall under that heading, like I did above for Statistical.

      For the main categories (Financial, Logical, etc.) click on the dropdown arrow to see a list of functions in that category, like I’ve done here for Logical:

      
        
          [image: Dropdown menu under Logical with description for IF visible.]
        

      

      Now, unless you know what you’re looking for, this listing probably won’t help you much because the functions are named things like AND, BYCOL, BYROW, FALSE, etc.

      Hold your cursor over each of the names, like I did above for IF, and Excel will provide a brief description of the function for you, but for some of the lists that’s a lot of functions to look through, and I'm often wrong about what category something will be in.

      Each description will include a Tell Me More. If you click on that Excel will open a help task pane (or dialogue box in older versions) to a list of Excel functions that is either by category or alphabetical. You can then navigate through and find your desired function to see additional information on how it works.

      As I’ve mentioned in the other books in this series, I can no longer use help from within Excel because I’ve disabled certain functionality (Connected Experiences) that Excel requires to be turned on in order to access help from within the application. (Shame on your Microsoft.)

      So for me, if I want to see the Microsoft help on a function, I have to do a web search for the version of Excel I’m using and the function name, and then go read the help on their website.

      Another option for finding a function is to use the Insert Function option. To do that, click into the cell you want to use or into an empty cell on your worksheet, and then click on Insert Function which is available in the Formulas tab on the far left-hand side.

      This will bring up the Insert Function dialogue box which you can see here in the foreground:

      
        
          [image: Insert Functions dialogue box with Insert Function menu option visible in background.]
        

      

      In the top section of the dialogue box, under where it says "Search for a function", type what you’re looking to do, and then click on Go. (Be sure that the category dropdown right below the search box is set to All unless you know for certain what category your function falls under. When it returns results that will change to Recommended.)
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