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M2B: Using Spreadsheet in Data Analysis (2)

Functions (I)
Softcopy of handouts can be found at http://www.clsmss.edu.hk/~whlau/08CA/

List of Reserved Words from HKEAA
	Type
	Commands/constants/functions

	Constants
	TRUE, FALSE (Boolean values)

	Operators
	(, (, *, /, <, >,  (, <>, <(, >(

	Functions
	ABS, INT, MOD, QUOTIENT, RAND, ROUND, ROUNDUP, ROUNDDOWN, SQRT, TRUNC, AND, NOT, OR

	
	CHAR, CODE, CONCATENATE, EXACT, ISBLANK, LEFT, LEN, LOWER, MID, PROPER, RIGHT, TEXT, TRIM, UPPER, VALUE

	
	AVERAGE, COUNT, COUNTA, COUNTBLANK, COUNTIF, LARGE, MAX, MIN, RANK, SMALL, SUM, SUMIF, SUMPRODUCT, SUMSQ, FREQUENCY

	
	DATE, NOW

	
	FIND, HLOOKUP, VLOOKUP, LOOKUP, SEARCH

	
	IF


Note: Underlined are new functions added since year 2007.

Arithmetic Functions

1. SUM( ), AVERAGE( ), MAX( ), and MIN( ) are the most basic functions for calculating sum, average, maximum and minimum values in some cells.  They accept one or more cell ranges as input.  E.g. SUM(A1:A9, C1:C9).
2. ABS( ) returns the absolute value of a number.  Example: ABS( -7 ) returns 7. 

3. INT( ) returns the integral part of a number.  Example: INT( 3.75 ) returns 3. 

4. ROUND( ) returns the round-off value of a number to a certain digit. 

Example:
ROUND( 288.375, 0 )
(
288


ROUND( 288.375, 2 )
(
288.38


ROUND( 288.375, -1)
(
290
a) ROUNDUP( ): rounding up to the nearest decimal place.
b) ROUNDDOWN( ): rounding down to the nearest decimal place.
5. TRUNC( ) returns a number truncated to a certain digit.
Example:
TRUNC( 288.375, 0 )
(
288


TRUNC( 288.375, 2 )
(
288.37


TRUNC( 288.375, -1)
(
280
6. MOD( ) takes two integers as input.  It returns the remainder when the first number is divided by the second number.  Example:  MOD( 17, 5 ) ( 2
7. SQRT( ) returns the square root of a number.  Example:  SQRT( 10 ) ( 3.162278
8. RAND( ) returns a random number r, where 0 ≤ r < 1. 

Text Functions

9. CONCATENATE( ) is a function to concatenate (join together) two or more strings. 
10. LEN( ) returns the length of a string. 

11. UPPER( ) and LOWER( ) change all letters in a string into uppercase and lowercase respectively.  PROPER( ) changes the first letters of the words to uppercase and the others to lowercase. 
12. RIGHT( ) returns a number of characters counting from the right; LEFT( ) returns a number of characters counting from the right.  MID( ) returns a number of characters in the middle. 



	
	A
	B
	C
	D

	1
	Name
	
	
	

	2
	Ada
	Hello!Ada,Morning!
	ning!
	

	3
	Billy
	
	
	

	4
	Cindy
	CINDY
	Cindy
	5

	5
	David
	david
	avi
	



13. CODE( ) returns the ASCII code (for character) or the internal code (for Chinese character) of the first characters in a cell.  CHAR( ) returns the character represented by a code.

	
	A
	B
	C

	1
	ABCDE
	65
	A

	2
	彩雲追月
	45421
	彩

	3
	
	
	

	4
	0.875
	
	$0.88

	5
	
	
	87.50%

	6
	00123
	123
	



14. TRIM( ) removes the spaces at the beginning and the end of a string. 

15. TEXT( ) converts a numeric value into text of specified format. 

Example:

TEXT(1234, "000000") ( "001234"
TEXT(2.715, "$0.00") ( "$2.72"
TEXT("4/15/91", "mmmm dd, yyyy") ( "April 15, 1991"
16. VALUE( ) converts a piece of text into a numeric value. 
Boolean Values and Logical Functions

17. There are also some operators for comparison, such as = (equal to), > (greater than), < (smaller than), >= (greater than or equal to), <= (smaller than or equal to), <> (not equal to).  The result is always one of the two Boolean constants: TRUE or FALSE.  E.g. result of “=3=4” is FALSE.

18. EXACT( ) takes two strings as parameters, and will compare if the two strings are exactly the same.  It returns either TRUE or FALSE (Boolean value).
19. ISBLANK( ) returns TRUE if the target cell is empty, or FALSE otherwise. (Boolean value) 

20. ISTEXT( ) returns TRUE if the target cell contains a piece of text. (Boolean value) 

21. ISNUMBER( ) returns TRUE if the target cell contains a number. (Boolean value)
22. NOT( ) is a logical functions taking exactly ONE Boolean value as parameter, and returns the negation of the value.  That is, NOT(3<4) ( FALSE;  NOT(5=7) ( TRUE
23. AND( ), and OR( ) are logical functions taking one or more Boolean values as parameters.  AND( ) returns TRUE if all of the parameters are TRUE, and return FALSE otherwise.  OR( ) returns TRUE if any of the parameters is TRUE, and return FALSE if all of them are FALSE. 


	
	A
	B
	C

	1
	HELLO
	
	FALSE

	2
	Hello
	
	TRUE

	3
	12345
	
	TRUE

	4
	TRUE
	
	FALSE

	5
	
	
	

	6
	FALSE
	TRUE
	TRUE



Conditional Functions

24. IF( condition , value1 , value2 ) evaluates a condition and returns the second parameter (value1) if the condition is TRUE, or the third parameter (value2) if the condition if FALSE. 



	
	A
	B
	C

	1
	65
	PASS
	ODD

	2
	49
	FAIL
	ODD

	3
	52
	PASS
	

	4
	77
	PASS
	ODD

	5
	2
	FAIL
	

	6
	100
	PASS
	

	7
	4
	51
	3



25. COUNT( ) returns the number of cells having a numeric value in one or more cell ranges.
26. COUNTA( ) returns the number of non-blank cells in one or more cell ranges.
27. COUNTBLANK( ) the number of blank cells in a cell range. 

28. COUNTIF( cell-range , criteria ) counts the number of cells in the cell-range, satisfying the criteria. 

The criteria can be a single value (e.g. 5), an address of a cell (to compare for a match), or a string containing a comparison operator and a value, e.g. “>=50”.
Example: Suppose the cells A2-A40 contain the exam marks for some students.

a) If we want to count the number of students who have passed the exam, we may use the function: COUNTIF(A2:A40, ">=50").
b) If the passing mark is stored in the cell D1, then we may change the function to be: COUNTIF( A2:A40 , CONCATENATE( ">=" , D1 ) ). (important use)
29. SUMIF( cell-range , criteria , sum-range ) sums the cells in the sum-range that the corresponding cells in cell-range satisfy the criteria.  If sum-range is omitted, the values in cell-range is used.
Exercise

1. Given the following name list of students, use a formula to count the number of boys. 
	
	A
	B
	C
	D
	E
	F

	1
	Name
	Class
	Classno
	Sex
	Password
	

	2
	Alice
	1E
	1
	F
	
	

	3
	John
	3B
	3
	M
	
	

	4
	Mary
	2A
	7
	F
	
	

	...
	…
	…
	…
	…
	
	

	31
	Peter
	3A
	11
	M
	
	


2. Given the above name list of students, you are asked to generate some random passwords for them.  The password must be of 6 digits.  What should be the formula to generate such a password? (HINT: You may use RAND( ), TEXT( ), TRUNC( ), ROUND( ) ) 
3. There are some integers in cell range A1:C100.  Use a formula to find out the number of non-negative numbers in the cell range.  (HINT: You may use COUNTIF( ) ) 

4. Given a cell range (A1:A100) of integers, describe how you would count the number of odd numbers in the cell range.  (HINT: You may use extra cells.) 

5. Given the above name list of students, describe how you would count the number of students having their names starting with the letter “A”?  (HINT: You may use extra cells.) 

Answer

1. =COUNTIF( D2:D31 , "M" ) 

2. =TRUNC( RAND() * 900000 , 0 ) + 100000 (range: 100000 – 999999) 
=TEXT( TRUNC( RAND() * 1000000 , 0 ), "000000" ) (range: 000000 – 999999)

3. =COUNTIF( A1:C100 , ">=0" )
4. In cell B1, enter a formula “ =MOD(A1,2) ”, and then copy it to the cells B2 to B100
Then we can use the formula “ =COUNTIF( B1:B100 , 1 ) ” to count the number of odd numbers.
5. In cell F2, enter a formula “ =LEFT(A2,1) ”, and then copy it to the cells F3 to F300
Then we can use the formula “ =COUNTIF( F2:F31 , "A" ) ” to count the number of students whose names starting with “A”.










































=COUNTBLANK( C1:C6 )





=SUMIF( B1:B6, "FAIL" , A1:A6 )





=COUNTIF( A1:A6, ">=50" )





Sample4





Sample1





Sample3





Sample2





=EXACT( A1 , A2 )





=OR( C1 , C2 , C3 , C4 )





=AND( ISNUMBER(A3) , A3>100 )





=ISBLANK( A1 )





=ISNUMBER( A3 )





It is text, and is typed by adding a single quote before it, i.e. '00123





=CONCATENATE( "Hello!", A2, ",Morning!" )





Formulas in B1 and C1 are copied to B2-B6 and C2-C6 respectively





=IF( MOD(A1,2)=1, "ODD", "" )





=IF( A1 >= 50, "PASS", "FAIL" )





=VALUE( A9 )





=TEXT( A7, "00.00%" )





=ISTEXT( A2 )





=CHAR( B1 )





=CODE( A1 )





=CHAR( B2 )





=MID( A5 , 2 , 3)





=UPPER( A4 )





=LOWER( A5 )





=NOT( A4 )





=LEN( A4 )





=PROPER( B4 )

















=RIGHT( B2 , 5 )
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