The Match Function

The match function is commonly used when the user wants to know the row number of a particular piece of information.  Here, the user already knows what the information is and just wants to know its row number.

=match(argument1, argument2, argument3)

Argument 1 is where you tell Excel the lookup value it is seeking (what it is supposed to look for). If it is a name, you would normally just type the name in a cell and use that cell address as the lookup value in argument 1.
Argument 3 is where 
you type a zero [0] if you want Excel to find an exact match. 
Argument 2 is where you tell Excel the range of cells to examine when looking for the lookup value.










The Index Function

The index function is commonly used when the user knows the row number and the column number in a range and wants Excel to look up the value in the cell at the intersection of the designated row and column.  

=index(argument1,argument2,argument3)
Argument 3 is where you tell Excel the column number of the range to use (This is not the column letter in the spreadsheet.)

Argument 2 is where you tell Excel the row number to use

Argument 1 is where you tell Excel the range of records to examine
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THE MATCH AND INDEX FUNCTIONS

STEPS FOR USING THE MATCH FUNCTION

You will work with the match and index testing file on drive K so that you won’t have to type all the information in yourself.

The scenario here is that you (the students) are service reps who answer calls from customers who want to know their balances. You ask the customers for their account numbers so that you can find the row the contains the correct balance.  

1. Open the match and index testing file on drive K.  It has four worksheets in it.  They are match, index, combining match and index, and mileage.  They look like this:

Match Worksheet
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[bookmark: _GoBack]



















Index Worksheet
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Combining Match and Index Worksheet
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Mileage Worksheet
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2. Make sure you are on the match worksheet tab.  
3. Ctrl A to select the entire worksheet.
4. Ctrl C to copy the contents.
5. Click the new sheet button to create a new worksheet.
6. In cell A1 of the new worksheet, Ctrl V to paste the copied contents onto the new worksheet.
7. Change the sheet tab for the new worksheet to match exer and press Enter.
8. In the new worksheet, delete the text boxes, the arrows, and the contents of cells H3, H4, and I4.

If you were really on this job, you would ask the customer for his or her account number now.  Let’s assume he answers that her account number is 62.

9. Type 62 as the cust. # in H3.  This cell address will serve as the first argument in the MATCH function that you are about to type in H4.
10. In H4, type =match(H3,C3:C17,0).  Remember that the first argument is the location of the lookup value (in other what to match), the second argument is the range of cells you want Excel to examine when looking for a match, and the third argument tells Excel that you are looking for an exact match.
11. After typing the information in step 4 in H4, press Enter.

Cell H4 should show the row number in which the information for account 62 is listed.  Now that you have this row number, you can look down column B (where the row numbers are indicated) and see that Rob Yamaguchi is the customer and that his balance is 242.11.   THE ROW NUMBERS DO NOT REFER TO EXCEL’S ROW NUMBERS BUT RATHER TO THE NUMBERS OF THE ROWS IN THE ACCOUNTS LIST ONLY.  For purposes of this particular function, you can think of it this way:  row 1 is the first row in the accounts list.  

12. Save the file on your usb as match and index and keep the file open



STEPS FOR DOING AN INDEX FUNCTION

1. Click on the index worksheet tab.
2. All you need to use this mileage table is a range of cells, a row number (in the range itself), and a column number (in the range itself)
3. Take a moment to read the information on the sheet.  Look at the red index function below the table and how it relates to the darker green cells for the Montreal to Paris trip.
4. For practice, you will find the mileage from Tokyo to Los Angeles.  
5. Click in D33 type =index(E15:N24, 4, 10).  

The first argument gives the range of cells containing the mileages.  The second argument givesa the column number in the range ( the column number for Los Angeles), and the third argument gives the number of the row number in the range (the row for Tokyo).  

6. Press Enter.
7. Keep the file open.


STEPS FOR COMBINING THE MATCH AND INDEX FUNCTIONS

Now that you have experience with each of the match and index functions, you may combine them. If you find this a little confusing, then go back to the two earlier exercises and practice a bit more.  Make sure you understand them well.

You will use the combining match and index worksheet to find sales by rep number in a 12-month sales range.  Assume that you have the range and the column number, but not the row number in the range. So… you will use the MATCH function in the second argument to get the row number.  Then you will be able to find the sales of any rep for any month in the range.

1. Click on the combining match and index worksheet tab
2. Notice the month column numbers.
3. Also notice the range row numbers (1-21).
4. In D29, if you do not see 72, the rep number for Vasari, then type it in the cell now.  

In this exercise you can see which row Vasari’s sales are on, but you may not always be able to reference a table on the same sheet or in the same workbook, in which case you might have his rep number but not be able to see what row his sales are on in the table.  This is merely a learning exercise to introduce you to the fundamentals of using these two functions together in a simplified manner.  



5. Read the information on rows 32 through 34.
6. In D30 you will type  =index(D7:O27,match(D29,B7:B27,0),7). This gives you the sales at the intersection of row 19 of the range and column 7 of the range. Red means parts of the index function; black, the match function.



Range to search to match Vasari’s rep #).
Range of the cells containing the sales figures for the index function.








=INDEX(D7:O27,MATCH(D29,B7:B27,0),7)

Second argument of index function giving the column number.  Note: July is the seventh month, so column 7 is a good choice in preparing this table.



Location of the number to match (Vasari’s rep #) in order to determine the right row.



Indicates that match must be exact.






7.	You may want to practice with various sales reps’ numbers.  If this looks like something you would likely use at work or in your personal life, make up a table of information that pertains to you and start making use of it.

8.	When you have finished, save the workbook on your usb.

9.	While you still remember how to do match and index, it is time to think about the index function (mileage chart) assignment.

10.	You should save and close this file now.

If you were taking this class on campus, you would look at PowerPoint slides now to introduce you to what you are about to build.  The PowerPoint slides for the project are reproduced here.  Please examine them and then go on to the steps for doing the project itself.
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Now you can start the index function project.  This gives the user the mileage between any two cities in your list by just entering the departure and destination cities in the user interface.   Some of the information from the slides will be repeated in this handout where needed to prevent having to flip back and forth to reference a slide. 
Index Function Project
You are probably accustomed to using look up tables such as the one in Figure 1.  It is used to look up the distance between cities.  If you want to find the distance between Rome and Stockholm, you first find the name of the departure city (Rome, row 8) at the left and then move right across that row until you are in the column for the destination city (Stockholm, column 9).  At the intersection of row 8 and column 9, you will find that the distance between the cities is 1245 miles.  The index function in Excel works in much the same fashion.  Given the row and column numbers, Excel can locate the intersection with the Index function.

	
	
	
	Destination Cities

	
	
	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	
	
		



	Chicago
	Honolulu
	London
	Los Angeles
	Montreal
	New York
	Paris
	Rome
	Stockholm
	Tokyo

	Departure Cities
	1
	Chicago
	0
	4256
	3958
	1745
	745
	714
	4143
	4824
	4331
	9438

	
	2
	Honolulu
	4256
	0
	7240
	2557
	4918
	4969
	7449
	8040
	6875
	3859

	
	3
	London
	3958
	7240
	0
	5439
	3254
	3469
	214
	895
	942
	5940

	
	4
	Los Angeles
	1745
	2557
	5439
	0
	2427
	2451
	5601
	6326
	5454
	5470

	
	5
	Montreal
	745
	4918
	3254
	2427
	0
	331
	3432
	4104
	3714
	6471

	
	6
	New York
	714
	4969
	3469
	2451
	331
	0
	3636
	4293
	3986
	6757

	
	7
	Paris
	4143
	7449
	214
	5601
	3432
	3636
	0
	690
	1003
	6053

	
	8
	Rome
	4824
	8040
	895
	6326
	4104
	4293
	690
	0
	1245
	6142

	
	9
	Stockholm
	4331
	6875
	942
	5454
	3714
	3986
	1003
	1245
	0
	5053

	
	10
	Tokyo
	9438
	3859
	5940
	5470
	6471
	6757
	6053
	6142
	5053
	0











Figure 1

Suppose the company where you work has several branches.  You would like to help the users determine the distance between cities where the branches are located. This information can be used in a number of ways such as:  determining mileage reimbursement when they drive their own vehicles (where possible) from branch to branch, calculating frequent flier miles, figuring freight costs when transporting merchandise among branches, and so on.

You want this to be as easy as possible for the users.  Users (who have their computers on all day long anyway) should only have to give the names of the two cities, the one they are leaving and the one to which they are traveling.   The computer will look up the row and column numbers and the mileage.  
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Again, you would like the user interface to look similar to Figure 2.  

	To select a departure city, click in the tan cell, click the ▼  that appears, and then click on the name of the city in the list.
	

	To select a destination city, click in the blue cell, click the ▼  that appears, and then click on the name of the city in the list.
	

	Mileage
	

	
Figure 2



A Model of How the Index will Work

To review, the basic architecture of the workbook is illustrated in Figure 3. The user only sees the worksheet represented by the center circle in the diagram.  Excel references the three other worksheets for information.   The workbook has a total of four worksheets.  


 (
B
vlookup
table
sheet
C
index
table
sheet
A
validation
list
sheet
User
Interface
sheet
Figure 3
Looks up city numbers.
)
Ensures that only names of cities on the list can be entered in the blue and tan cells in Figure 2.







Will look like Figure 2 



The actual mileage table with the array in it.








A.	In addition to the user interface worksheet, you will need to construct a validation list so that the names of the cities will appear when the user clicks in one of the colored cells in the right column as instructed in Figure 2.  The ▼   and list of choices will appear to the right of the colored cells.  Generally speaking, a list is constructed on the same sheet as the cells with validation applied to them.  There is a technique, however, that allows you to place it on another sheet, leaving you a cleaner user interface.  You will learn how to do this.  

B.	You will also have to construct a vlookup table so that the name of a selected city in the validation list will return a row or column number that can be used in the index table.  You will put this vertical lookup table on its own worksheet with city names in the left column and numbers in the right column.  The vlookup function will be written on the user interface sheet and then hidden by changing the font to white.





C.	Once the user has selected the two cities, the row and column numbers will be used in the index function to find the intersection with the mileage between the two cities in the index array inside the index table.


Starting the User Interface

· Create a new workbook.

You will do this in several phases.  First, on worksheet1, you will start the user interface.

· Make sheet 1 landscape (page layout, orientation, landscape)
· On sheet1, click in A3.
· Type the following:   To select a departure city, click in the tan cell, click the arrow, and click on city.
· Press enter.
· In A4, type the following:  To select a destination city, click in the blue cell, click the arrow, and click on the city.
· Press Enter.
· In L5, and type the following:  Mileage
· Press Enter.
· Select M3 to M4.
· On the Home ribbon tab, in the font group, click the Borders ▼.
· Click on All borders, and then click outside the selected cells.
· Fill M3 with tan and M4 with blue.
· Click outside the selected cells.

You will apply validation to cells M3 and M4 later when you have a validation list to use.

Create a new sheet that will be sheet 2.  On Sheet 2, you will construct the table in Figure 4 on page 15 so that Excel can look up the mileage by making the cities on the left the departure locations and the cities across the top the destinations.  Since Excel will look up the mileage using row number and column number, you will need to add city numbers down the left and across the top of the table to remind YOU (not Excel) where the various rows and columns are located.  Chicago will be city 1, Honolulu will be city 2, and so on.  These column and row numbers refer only to the column and row numbers within the array, not in the entire worksheet and not the entire table.  The array (groups of cells) that Excel uses in the index function is composed only of the cells that are not filled with a color. The information in the other cells is for your reference.

Do not be concerned that the row and column numbers are identical sets of numbers.  Excel will look for the row number in the upper right cell in Figure 2 and the column number in the lower right cell.  



Creating the Index Table

· On sheet 2, change the orientation to landscape.
· Click in D1 and then drag across to M1.
· Right click in the selected cells, and, on the mini toolbar, click the merge and center button.
· In the merged cell, type Destination Cities.
· Press Enter.
· In E2, type 1 and press the right arrow.
· In F2, type 2, and press Enter.
· Select E2 and F2.
· Use the fill handle to fill in the city numbers through 10.
· While the cells are still selected, use the mini toolbar to center the numbers within the cells.
· Select from B4 to B13.
· Right click inside the selected cells.
· On the shortcut menu, click on Format Cells.
· In the Format Cells dialog box, click the Alignment tab.
· Click the option for Merge Cells.
· Click the Text direction ▼.
· Click left to right. 
· Change the degrees to 90.
· Change the Vertical option to Center.
· Click OK.
· In the merged cell, type Departure Cities and press enter.
· Change column B to 24 pixels wide.
· Change column A to 7 pixels wide.
· Change column C to 23 pixels wide.
· Adjusting the column widths where necessary, type the index table in Figure 4.
· Proofread your numbers carefully.




	
	
	
	[bookmark: Figure4]Destination Cities

	
	
	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	
	
		



	Chicago
	Honolulu
	London
	Los Angeles
	Montreal
	New York
	Paris
	Rome
	Stockholm
	Tokyo

	Departure Cities
	1
	Chicago
	0
	4256
	3958
	1745
	745
	714
	4143
	4824
	4331
	9438

	
	2
	Honolulu
	4256
	0
	7240
	2557
	4918
	4969
	7449
	8040
	6875
	3859

	
	3
	London
	3958
	7240
	0
	5439
	3254
	3469
	214
	895
	942
	5940

	
	4
	Los Angeles
	1745
	2557
	5439
	0
	2427
	2451
	5601
	6326
	5454
	5470

	
	5
	Montreal
	745
	4918
	3254
	2427
	0
	331
	3432
	4104
	3714
	6471

	
	6
	New York
	714
	4969
	3469
	2451
	331
	0
	3636
	4293
	3986
	6757

	
	7
	Paris
	4143
	7449
	214
	5601
	3432
	3636
	0
	690
	1003
	6053

	
	8
	Rome
	4824
	8040
	895
	6326
	4104
	4293
	690
	0
	1245
	6142

	
	9
	Stockholm
	4331
	6875
	942
	5454
	3714
	3986
	1003
	1245
	0
	5053

	
	10
	Tokyo
	9438
	3859
	5940
	5470
	6471
	6757
	6053
	6142
	5053
	0

	
	Figure 4





The Vertical Look up Table

The next thing you will do is construct the vertical lookup table.  It should look like Figure 5.  

· In the index table, select the city names at the left of the table.  
· Press Ctrl-C to copy the cell contents into the buffer.
· Add a third sheet.
· In A1 in the new sheet, press Ctrl-V to paste the names into the sheet.
· Click back in Sheet2.
· Press Esc to remove the marquee.
· In the index table, select the city numbers in cells C4 to C13.
· Press Ctrl-C to copy the cell contents.
· In sheet3, click in B1 and press Ctrl-V to paste the cell contents into the sheet.
· Click outside the selected cells.
· Click back on sheet2 and press Esc to remove the selection.
· Click outside the selected cells.



	Chicago
	1

	Honolulu
	2

	London
	3

	Los Angeles
	4

	Montreal
	5

	New York
	6

	Paris
	7

	Rome
	8

	Stockholm
	9

	Tokyo
	10

	Figure 5

















Naming the Vlookup Table

· Click in Sheet3.
· Select the cells in the vlookup table.
· Click in the name box.
· Type citynumbers (no spaces) as the name of the range of cells, and press Enter.
· Click outside the selected cells.  Now you will construct the validation list and apply validation to the cells where you want the list to appear.  Since only ten cities are used, and each can serve as a departure point or a destination, you can use the same list for the departure and destination city names.  



Creating the Validation List

· Create a new worksheet – sheet 4.
· Click back on sheet3.
· Select the vertical list of city names.
· Press Ctrl-C to copy the cell contents into the buffer.
· Go to cell A1 in worksheet4.
· Press Ctrl-V to paste the cells into the sheet.
· With the cells still selected, click in the name box.
· Type citynames as the name of the range and press Enter.
· Deselect the cells and resize column A.

In order to have the names of the various cities available in a pull-down list, you will need to tell Excel to show the names in the range named citynames.  You will do that in the next few steps.  Remember, you can use the same list for both the departure and destination cities.

Applying Validation to Specific Cells in the User Interface Sheet

· Go to cell M3 in sheet1.
· Click the Data ribbon tab
· Click Data Validation.
· Make sure the Settings tab is selected.
· Click the Allow▼.
· Click on List.
· In the Source text box, type =citynames
· Click OK.
· Go to cell M4 in sheet1.
· In the Data Tools group, click Data Validation.
· Make sure the Settings tab is selected.
· Click the Allow▼.
· Click on List.
· In the Source text box, type =citynames
· Click OK.


Associating the City Names with Numbers

Now that the user can select cities from a list, you must associate each city with a number.  This is because the index function needs a row and column number in the index table to find the mileage between any two cities.

When a user selects a departure city in cell M3 in the user interface, he or she only selects the name of a city, but Excel needs the row number because the departure cities are listed in rows in the index table.  Likewise, when a user selects a destination city in cell M4 in the user interface, he or she again only selects the name of a city.  Excel needs the column number of the city because the destination cities are listed in columns in the index table.

For example, if a user is going to fly from Honolulu to Stockholm and wants to know the mileage between the two cities, he can select Honolulu as the Departure city and Stockholm as the destination city.   Excel needs to know the row number for Honolulu and the column number for Stockholm.  This is where the vertical lookup table comes in.  

The vlookup function has four arguments.  Usually you only need three of these.  If you are looking for an exact text match, however, you should use all four arguments.  

Next, you will insert a vlookup function on the user interface sheet so that Excel can look up the row number of the departure city and the column number of the destination city.  After writing the vlookup functions, you will change the font color to white so that they don’t show on the user interface.

Writing the Vertical Lookup Function

· In Sheet1, click in cell A7.
· Type =vlookup(M3,citynumbers,2,1) and press Enter.  Ignore the error message.
· In A8, type =vlookup(M4,citynumbers,2,1) and press Enter.  Ignore the error message.
· Select A7 and A8, and change the font color to white, and click outside the selected cells.

Naming the Index Array

· Go to sheet2.
· Select from E4 to N13.
· In the name box, type indexarray and press Enter.
· Click outside the selected cells.
· Go back to sheet1.
· Click in cell M5.

The index function takes three arguments.  The first is the array where the group of cells with the information is located.  The second is the row number.  The third is the column number.  The function looks like this:

=INDEX(ARRAY,ROW NUMBER,COLUMN NUMBER)

You don’t want an error message to show if either M3 or M4 are empty, so you will use nested functions to prevent this from happening.

Writing the Index Function

· In M5, type =IF(OR(M3="",M4=""),"",INDEX(indexarray,A7,A8))
· Press Enter.
· Try out your user interface by choosing different pairs of cities.

If column M is so far to the right that it is on a second page, you can make columns I, J, and K narrower.  If you want to do additional formatting, do it now.

· After testing your user interface to make sure that all of the choices work, save your file as mileage user interface.

Protecting all that Work

Since you have text in white as well as valuable functions on sheet1 that you don’t want accidentally erased, it would be a good idea to protect that sheet and only leave open cells M3 and M4.  
 
· Make sure that you are on sheet1.
· Select M3 and M4.
· Right click in the cells and click Format Cells in the short cut menu.
· Click on the Protection tab.
· Remove the check mark from the locked option by clicking on it.
· Click OK.
· Click the Review ribbon tab.
· In the Changes group, click Protect sheet (not protect workbook).
· Type your first name in all lowercase letters with no space after it for the password.
· Click OK.
· Retype your first name in all lowercase letters again to confirm the password.
· Press Ctrl-S to resave the file.
· Submit your file via Canvas.

Food for Thought

Since you have done a fair amount of work to develop and expand your knowledge of Excel, you may want to think of other uses for this and other types of workbooks.  

In the past, several students have become “go to” people in their work areas because of their ability to develop and trouble-shoot in Excel.  Former students have said that their bosses thought they (the students) more or less “walked on water” because they had become such valuable resources relative to Excel.  They had started helping other workers and developing worksheets that saved their companies time and money.  

Although that sort of status may be very attractive, please keep in mind that the rest of your work won’t go away while you are being wonderful.  If you find that co-workers are taking advantage of you, tactfully suggest that they take an Excel class.

Notes
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About the Project (1)

=You will build a workbook that allows a user to merely select the name of the departure
city and the destination city, and the mileage between them will appear. This user
interface will be very small and unintimidating to the person using it, and can be used by
anyone in your office. This involves four worksheets in the same file. Each worksheet will
have its own use. The worksheets are:

=User interface sheet (the only one that the user sees)
=Validation list sheet
=Look up table sheet

=Index Table sheet
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About the Project-2

=To construct this file, you will combine skills that you have already
learned.

=Anyone who has access to this file can use it.

=Look at the rest of these slides to see a diagram of how the parts are
organized and what the various parts will look like.
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Miles Between Cities

Destination Cities

1 2 3 4 5 6 7 8 9 10
Chicago  Honolulu London LosAngeles Montreal NewYork Paris ~ Rome Stockholm  Tokyo
1 Chicago 0 4256 3958 1745 745 714 4143 4824 4331 9438
2 Honolulu 4256 0 7240 2557 4918 4969 7449 8040 6875 3859
3 London 3958 7240 0 5439 3254 3469 214 895 942 5940
g 4 LosAngeles 1745 2557 5439 0 2427 2451 5601 6326 5454 5470
% 5  Montreal 745 4918 3254 2427 0 331 3432 4104 3714 6471
g 6  NewYork 714 4969 3469 2451 331 0 3636 4293 3986 6757
3 7 Paris 4143 7449 214 5601 3432 3636 0 690 1003 6053
8  Rome 4824 8040 895 6326 4104 4293 690 0 1245 6142
9 Stockholm 4331 6875 942 5454 3714 3986 1003 1245 0 5053
10 Tokyo 9438 3859 5940 5470 6471 6757 6053 6142 5053 ]
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The INDEX Function

=INDEX(range, row, column)

Use the index function to find the location of a particular cell in a range of cells.
You have to give Excel three pieces of information so that it can find the cell.

They are the range of cells to be seached (in light green), the row number of the range (in blue], and the column number of the range (als0 in blue).
The gray, blue, and pink cells are merely Labels containing information to help you. They are not part of the range. Only the green

cells are in the range.
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For instance, lets say you want to know the number of miles from Montreal to Paris. You would type this: =index(e15:124,5,7)

The first argument is the range to be searched. Itis E15:N24.

The second argument is the row number where the Montreal distances are show, row 5 OF THE RANGE OF CELLS, NOT ROW 5 OF THE WORKSHEET.

“The third argument, column 7, is the column of the range where the Paris distances are shown. Notice you do not use a column letter of the worksheet.
In the range where row 5 and column 7 met s the cell containing the mileage befween the two cities.

Mileage from Los Angeles to Tokyo





