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 5 
 Using Logical Operators in SQL 

Statements 

 This chapter will cover the use of logical operators for increasing the functionality of SELECT state-
ments. Logical operators provide the ability to combine one or more conditions to a WHERE clause. 

 CHAPTER OBJECTIVES 
 Now that we’ve learned to use SELECT statements to retrieve data it’s time to move on to learning 
more techniques for selecting the data using logical operators. The objectives of this chapter are 
as follows: 

•  Understand how to write complex SELECT statements using the AND operator, OR operator, and 
NOT operator. 

•  Understand how to write SELECT statements to produce lists of values and ranges using the 
BETWEEN operator. 

•  Understand how to perform comparisons using the LIKE operator to find rows based on patterns 
of characters. 

•  Understand how to check for null data using the IS NULL operator. 
•  Understand how to use expressions in the WHERE clause to provide specific results. 
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90    Chapter 5  Using Logical Operators in SQL Statements

AND Operator
The AND operator is used with the WHERE clause to link two or more conditions. For example, if 
the manager wanted a list of all female employees whose title is “Marketing Assistant” we would use 
conditions to test for gender and title. Figure 1 demonstrates how to do this using the AND operator.

As another example, let’s say a manager is interested in seeing a list of employees who were hired in 
the year 2000 or later and are making greater than or equal to $50,000. Figure 2 demonstrates the SQL 
used to retrieve this information.

Figure 1 

Figure 2 
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We can use many different conditions in our queries. As an example, Figure 3 shows a query that is 
using five different conditions. The query returns a list of employees who were hired in the year 2000 
or later, with a salary greater than or equal to $50,000, is an active employee, is female, and is married.

OR Operator
When using the OR operator, it isn’t necessary for both conditions to be met. If at least one condition 
is true, rows will be returned. Figure 4 shows results on a query that finds employees who either have 
vacation hours greater than 90 or sick hours less than 30. A list of all employees who meet at least one 
of the conditions is retrieved. Only one employee, Brian Welcker meets both conditions.

Figure 3 

Figure 4 
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Be careful when using multiple conditions as the results can be incorrect if the SQL statement is incor-
rectly written. For example, let’s say a manager requests a list of male employees who have vacation 
hours greater than 90 or sick hours less than 30. The example in Figure 5 would be incorrectly writ-
ten since the result set returns females in addition to males.

Figure 5 
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To retrieve the correct result, set we need to consider the same order of operations used in math. 
Parenthesis are required around the comparison of vacation and sick hours to show that should be 
checked first and then gender. Otherwise, the SELECT statement in Figure 5 will be interpreted by 
the database as follows:

➤➤ Where vacation hours greater than 90 or (sick leave hours < 30 and gender = ‘M’)

To fix the Select statement we need to make sure the database interprets the statement as follows:

➤➤ Where vacation hours greater than (90 or sick leave hours < 30) and gender = ‘M’

Figure 6 below shows the correct version of the SELECT statement along with the correct result set.

Figure 6 
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NOT Operator
The NOT operator can be used to help reduce the size of a SELECT statement. To understand this 
concept let’s look at Figure 7 which has a result set displaying all the rows in the Departments table. 
If we want to display the DepartmentName and GroupName from the table for all rows except those 
containing “Executive General and Administration” we could write it “the long way” using OR opera-
tors as shown in the query in Figure 8.

Figure 7 

Figure 8 
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Although the results are what we desire, the abundance of OR operators are both time consuming to 
write and confusing to read.

An easier way to write the query and avoiding the abundance of OR operators is to use the NOT op-
erator as shown in Figure 9. In this example, the query uses the WHERE NOT clause to instruct the 
database to NOT include the group name “Executive General and Administration.”

The IN and NOT IN Operator
Another useful technique for reducing the number of OR operators is to use the IN operator and 
NOT IN operator. These operators allow the comparison of a column against several values without 
the use of an OR operator. Figure 10 shows an example of using the IN operator to return rows with 
either Manufacturing, Quality Assurance or Inventory Management as the GroupName from the 
Departments table.

Figure 9 

Figure 10 
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Take a close look at how the IN operator is formatted. The values need to be in parenthesis and sepa-
rated by commas. Since this comparison is for character data the values are contained within single 
quotes. If we were to execute a comparison with the numeric data type the format would be slightly 
different by removing the single quotes.

For an example of using the IN operator with numeric data, Figure 11 shows a query based on the 
Employees table for salaries equaling 19379.97, 20,508.80, 28,288.00, or 30,000.05. Like the example 
in Figure 10, the values are placed within parenthesis and separated by commas. However, because 
numeric data is being compared, single quotes are not used.

The NOT IN operator can be used the same way, except for finding rows that don’t contain the values 
in the parenthesis. If we rewrite the query in Figure 11 to contain the NOT IN operator rather than 
the IN operator the results will show all salaries except the ones in the parenthesis. See Figure 12 for 
this example. Note: Be aware that not all rows are displayed in the example as it would be too large.

Figure 11 

Figure 12 
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The BETWEEN Operator
The BETWEEN operator provides the functionality to compare a range of values. It is an inclusive 
comparison as it includes both the low and high values in the comparison. When there are many val-
ues to compare, the BETWEEN operator becomes quite useful.

Figure 13 shows an example of using the BETWEEN operator to retrieve all the rows between and 
including the values 19,379.97 and 26,519.97.

The query in Figure 13 can also be coded using LESS THAN, EQUAL TO, and GREATER THAN 
operators to retrieve the same results. Figure 14 shows how it can be done.

Figure 13 

Figure 14 

Sap10857_Ch05.indd   97 15/11/19   5:26 PM



98    Chapter 5  Using Logical Operators in SQL Statements

Although both queries retrieve the correct result set, using the BETWEEN operator makes it more 
user friendly to the reader and may help reduce the possibility of incorrect code. 

We can use the NOT BETWEEN operator to find the values that are NOT within the certain values. 
For example, let’s take the same query as shown in Figure 13 but add the NOT BETWEEN operator 
as shown in Figure 15.

Figure 15 shows only a small sample of the result set but even so you can see that any values between 
19,379.97 and 26,519.97 are not included.

The NOT BETWEEN operator is useful when you need to exclude a range of values. For example, if 
you want to find values that are either on the low end or high end and exclude middle values, the NOT 
BETWEEN operator can be useful. 

LIKE and NOT LIKE OPERATOR
The LIKE operator and NOT LIKE operator can be used to search for data rows containing incom-
plete or partial character strings within a data column. This is especially helpful when a search is 
required for a set of characters but the correct spelling is unknown. 

The LIKE operator and NOT LIKE operator are used in conjunction with the percent sign. The per-
cent sign acts as a wildcard for the unknown characters. For example, if we search for “Ka%”, all names 

Figure 15 
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that begin with a “Ka” will be returned regardless of the characters that follow because the percent 
sign is acting as a wildcard. The following subset would meet the criteria:

■■ Kathy
■■ Katrina
■■ Karey
■■ Kasey

Figure 16 shows a query that is looking for employees who have the first two letters of their last names be-
ginning with “Br.” Any employee that matches the criteria will show up no matter what letters follow “Br.”

The example in Figure 17 helps demonstrate the flexibility of the LIKE operator. We can find any last 
name that has an “r” somewhere in it by placing the percent sign before and after the letter “r.”

Figure 16 

Figure 17 
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Figure 18 shows an example of looking for last names that contain “man” as the last three letters in it.

Figure 19 takes another approach at using the wildcard by finding employees that have the first two 
letters of their last name beginning with “Ha” and the last two letters of their last name ending with 
“on.” The wildcard is placed in the middle so anything in between will meet the criteria.

Figure 18 

Figure 19
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While all of the examples thus far find employees with a wildcard criteria, we are able to do the op-
posite by finding employees that don’t meet the criteria using the NOT operator in conjunction with 
the LIKE operator. The example in Figure 20 returns all employees who DO NOT have the first two 
letters of their last name beginning with “Br.” 

The underscore can be used as a wildcard in lieu of an individual letter. You can also use multiple 
underscores to substitutes as wildcards for multiple letters. Figure 21 shows a query where all last 
names that are no longer than five characters beginning with “Sm” and ending with “th” are found. 
The middle character is replaced by the underscore wildcard. As a result both “Smith” and “Smyth” 
are part of the result set.

Figure 20 

Figure 21 
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NULL and NOT NULL Operators
NULL value is not the same as “zero” (numerical values) or “blank” (character values). It is really 
nothing. No characters exist. NULL values allow users to distinguish between a deliberate entry of 
zero/blank and a non-entry of data. 

To retrieve rows where NULL values exist, the IS NULL operator is used. Figure 22 shows an example 
of a query that is written to retrieve rows where middle name has no entry. 

Figure 23 does the opposite of that in Figure 22 by retrieving rows where middle name contains a 
value. It does this by using the NOT operator along with IS NULL which together form “IS NOT 
NULL.”

Figure 22 

Figure 23 
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To further demonstrate that NULL is truly nothing, Figure 24 shows that NULL values cannot be 
compared to anything, including spaces. Figure 24 shows a query using two quotes in the WHERE 
clause, one after the other with nothing, not even a space in between. No results are returned. That’s 
because a blank space is not a NULL and still considered a value and no one in the database has a 
middle name consisting of a blank value. The data contained within a database is either NOT NULL 
or NULL. 

Expressions
An expression is formed by combining a column name or constant with an arithmetic operator.

The arithmetic operators used in SQL are shown in the table below.

Symbol Operation Order

* Multiplication 1

/ Division 1

% Modulo (remainder) 1

+ Addition 2

- Subtraction 2

Figure 24
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Expressions can be used in the WHERE clause so that manipulated values can be compared. For ex-
ample, to find employees who have vacation days and sick days totaling to more than 100 days off can 
be written as shown in Figure 25.

To help understand the query I’ve included the columns for vacation hours and sick leave hours. In 
addition, I included the expression of adding vacation hours and sick leave hours in the SELECT por-
tion of the statement and providing an alias name of “Total Leave Hours.” Only employees who have 
total leave hours that exceed 100 hours will end up in the result set.

Order of Precedence
The standard math order of precedence applies to SQL. For example, multiplication and division op-
erations are executed before addition and subtraction. When operators are equal the order is left to 
right. Also, any operations in parenthesis occur first.

Figure 26 shows an example of a query that retrieves rows where the number of weeks for both vaca-
tion hours and sick hours exceeds 2 weeks. This is calculated by adding vacation hours and sick leave 
hours together and then dividing by 40. The example result set in Figure 26, however, is incorrect 

Figure 25 
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because the parenthesis is missing around the addition of the vacation hours and sick hours to force 
that to happen before the division occurs. Instead, the division occurs first against the sick hours re-
sulting in an incorrect result set.

Figure 26 
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To correct the example in Figure 26 we need to enclose the addition of vacation hours and sick hours 
within parenthesis as shown in Figure 27.

Summary
This chapter demonstrated how the use of various logical operators and expressions can be used to 
retrieve specific result sets making your queries more efficient and useful to end users. This chapter 
included learning about logical operators to provide criteria that help make appropriate selections 
using the WHERE clause. The IN, NOT IN, BETWEEN, NOT BETWEEN operators were covered to 
show how they can be used to empower query selection. 

The understanding of NULL values was covered as well as how they are used in queries. It was ex-
plained that NULL values are in a class of their own and can only be compared by using the IS NULL 
and IS NOT NULL operators. 

This chapter also covered the value of using expressions in SELECT and WHERE clauses and the 
rules of doing so. 

Figure 27 
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Exercises
1.	 Select the first name, middle name, last name, and title from the Employees table of all male 

employees who are single and have the title “ Buyer.”
2.	 Select the first name, middle name, last name, and title of all female employees who are married 

and have the title “Marketing Assistant” or “Marketing Specialist.”
3.	 Select the first name, middle name, last name, and title of all female employees who do NOT have 

the title “Sales Representative.”
4.	 Using the OR operator, retrieve the first name, middle name, last name, title, and gender of all 

male employees who have the title “Sales Representative” AND all females who are married and 
have the title “Sales Representative.” 

5.	 Using the IN operator, retrieve the first name, last name, and title of all employees who have a 
title of “Design Engineer,” “Sales Representative,” “Marketing Specialist,” or “Network Manager.”

6.	 Using the IN operator, retrieve the first name, last name, title, and salary of all employees who 
have a salary of $42,500.02, $44,999.97, $67,999.98, or $105,000.06.

7.	 Using the IN operator, retrieve the first name, last name, title, and salary of all employees who 
have a salary that is NOT equal to $42,500.02, $44,999.97, $67,999.98, or $105,000.06

8.	 Using the BETWEEN operator, retrieve the first name, last name, title, and salary of all employees 
who have a salary between $25,000 and $44,300. Order by salary.

9.	 Retrieve the first name, last name, title, and salary of all employees who have a last name begin-
ning with “Va.”

10.	 Retrieve the first name, last name, title and salary of all employees who have a last name starting 
with “B” and is seven characters long. 

11.	 Retrieve the first name, last name, title, and salary of all employees who have a last name begin-
ning or ending with “k”.

12.	 Retrieve the first name, last name, title, and salary of all employees who have a first name that 
does not contain “a” and “i.”

13.	 Retrieve the AddressLine1, City, State, Zip1, and Zip2 from the Addresses table where Zip 2 is 
NOT null.

14.	 Retrieve the first name, last name, title, and salary of all employees who have a combined total 
of vacation hours and sick hours that are equal to or less than 25. Include the total hours in the 
result set.

15.	 Retrieve the first name, last name, title and salary of all employees who have combined total of 
sick hours and vacation hours equaling less than 2 weeks’ worth. Include the total hours and 
number of weeks in the result set.
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