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• Students will understand how to use the if
and if-else constructs to setup conditional 
statements in various situations. 

• CS1 TEKS 126.33c4(S) develop algorithms to decision-making problems using branching 
control statements;

• Labs include numerical comparisons using the 
six relational operators (<, >, <=, >=, = =, and 
!=) in simple Boolean expressions.

• CS1 TEKS 126.33c4(U) demonstrate proficiency in the use of the relational operators;

Objectives



• In your daily life, you make 
decisions all the time. 

• Most decisions you make are based 
on comparing one situation to 
another and deciding which is the 
better situation for you. 

Relational Operators



• In programming, the same is true.

• Decisions are made based on 
comparing numerical values using 
relational operators.

• When two values are compared, 
there are six possible comparisons 
that can be made.

Relational Operators



One numerical value can be

• > greater than another

• >= greater than or equal to another

• < less than another

• <= less than or equal to another

• == equal to another

• != not equal to another

Relational Operators



• The result of any of these six comparisons 
between two values is either true or 
false.

• An expression that results in a true or 
false condition is called a Boolean 
expression.

• The true or false result of a Boolean 
expression is called a Boolean condition.

Boolean Expression/Condition



• Boolean expressions are named after George 
Boole, a 19th century English mathematician 
and inventor of the field of Boolean logic, 
sometimes called Boolean Algebra, on which 
all of computing logic is based.

• Later on you will study combinations of 
Boolean expressions involving NOT, AND, 
XOR, and OR, the four primary electronic 
“gates” or connectors that are used with 
complex Boolean expressions.

George Boole

http://en.wikipedia.org/wiki/George_Boole
http://en.wikipedia.org/wiki/Boolean_algebra


• The study of Boolean expressions is 
the theory behind the design of 
electronic circuit boards, which 
control the flow of very precise 
electrical currents through various 
transistors, or “gates”, specifically 
the NOT, AND, XOR, and OR gates 
mentioned on the previous slide.

Electronic Circuit Boards



• In a later lesson you will learn how to evaluate 
and analyze complex expressions using truth 
tables, as well as how to simplify complex 
Boolean expressions using Boolean identities, 
such as:

• DeMorgan’s Law

• Law of Absorption

• Law of Involution

• Indempotent Law

• Law of the Disappearing Opposite

• …and many more.

Boolean Expression/Condition



• Boolean expressions are used in 
three primary ways in 
programming:

• In conditional statements, like if and if else, and 
switch

• In iterative processes, like while, do while, and for
loops, used to control when the repetition of the 
loop keeps going or stops (we’ll cover this later on).

• In recursive processes to determine when to 
continue or stop the recursive action of the 
algorithm.

Uses of Boolean Expressions



One way that a Boolean expression is used is in an 
if statement, such as these: 

Expression

if (5 < 10) //do something

if (5 <= 10) …

if (5 > 10) …

if (5 >= 10) …

if (5 == 10) …

if (5 != 10) …

if statements



The Boolean expression is placed inside 
parentheses following the if command. 

Expression

if (5 < 10) …

if (5 <= 10) …

if (5 > 10) …

if (5 >= 10) …

if (5 == 10) …

if (5 != 10) …

if statements



As you can see, some of the resulting conditions 
are true, but some are false. 

Expression Condition 

if (5 < 10) … true 

if (5 <= 10) … true 

if (5 > 10) … false 

if (5 >= 10) … false 

if (5 == 10) … false 

if (5 != 10) … true 

if statements



For the conditions that are true, some command 
will be executed.  For the ones that are false, 
nothing will happen. 

Expression Condition 

if (5 < 10) … true 

if (5 <= 10) … true 

if (5 > 10) … false 

if (5 >= 10) … false 

if (5 == 10) … false 

if (5 != 10) … true 

if statements



if statements
As you can see in the program example 

below, only the conditions that are true 

allow the output statements to occur.

An if statement is often called a “one-way” 

conditional since there is only one possible 

way that something “happens”, and that is 

when the condition is true.



if statements Although the resulting statement of an if

command can be on the same line, it is 

more acceptable and desirable to put it on 

the next line, indented, as seen below.  

This helps to better see the structure of the 

program.



These “two-way” statements allow for an action 
to be taken either way, true or false. 

Expression

if (5 < 10) … else …

if (5 <= 10) … else …

if (5 > 10) … else …

if (5 >= 10) … else …

if (5 == 10) … else …

if (5 != 10) … else …

If else statements



If else statements
Here you can see the 

results of the six different 

if-else statements, 

where an action happens 

either way.

Take note again of the 

indenting structure, and 

how it makes the logical 

structure of the program 

more readable



If else statements
In this example, the true

conditions result in the 

“A” statements output, 

and false results in the 

“B” statements shown.

However, the resulting 

statement can be ANY 

valid Java command, not 

just an output statement.



• On the next few slides you will see examples of 
some classic situations used in programming. 

• Here’s one…say you want to know if a person is 
old enough to drive.  You could say something 
like:

if(age>=16) 

System.out.println(“OK to drive.”);

Classic conditional statements



• To make this into a two-way statement, you 
might do this… 

if(age>=16) 

System.out.println(“OK to drive.”); 

else 

System.out.println(“Too young to drive.”);

Classic conditional statements



Classic conditional statements



• You saw this briefly in an earlier lesson, a 
conditional involving a calculation to see if a 
value is odd or even.

if(num%2==0) 

System.out.println(“Even number”); 

else 

System.out.println(“Odd number”);

Classic conditional statements



Classic conditional statements



• This one checks if a value is a multiple of 5. 

if(num%5==0) 

System.out.println(“Multiple of 5”); 

else 

System.out.println(“Not a multiple of 5”);

Classic conditional statements



Classic conditional statements



• A useful String class method is the length 
function. 

• This returns a value that represents how 
many characters are contained in a String. 

• “Hello”.length() returns the value 5.

• This command can also be used in if 
statements. See an example on the next 
slide.

String.length()



• Say you want to classify a String as “short” 
or “long”, “short” being length of 8 or less, 
and “long” anything over 8…you would do 
this… 

if(word.length()<=8) 

System.out.println(“This is a short word.”); 

else 

System.out.println(“This is a long word.”); 

String.length()



String.length()



In a situation where more than two outcomes are 
possible, you can chain together multiple if else
statements, like this. 

if(grade>=90) 
System.out.println(“A”); 

else if(grade>=80) 
System.out.println(“B”); 

else if(grade>=70) 
System.out.println(“C”); 

else 
System.out.println(“F”); 

if else chains



if else chains



• In this lesson, you learned how to 
make decision programming 
statements using if (one-way 
situations), if else (two-way 
situations) and if-else chains (multi-
way situations) 

Lesson Summary



• This was done by comparing two 
values using one of the six relational 
operators (<, <=, >, >=, ==, !=), 
creating Boolean expressions which 
result in a Boolean condition of 
either true or false, and using these 
expressions in the if and if else 
statements to control the results of 
the program.

Lesson Summary



Lab 4A-1
WAP to input someone's age and output three statements 
that report whether that person can vote, drive, or legally 
consume alcoholic beverages.  Indent output as shown.

SAMPLE INPUT:  17

****.**

At age 17, a person is old enough to drive.

At age 17, a person is not old enough to vote.

At age 17, a person is not old enough to drink alcohol legally.

DATA FILE (“lab4A.in”)

12 17 20 25



Lab 4A-2
• When you first learned to divide in elementary school, you 

expressed answers using a quotient and a remainder.  
• For example, if you divided 7 by 2, your answer would be 3 

remainder 1.
• WAP to input two integers, and first determine the larger and 

smaller value.
• Divide the larger by the smaller, and output the quotient and 

remainder.  
• However, NO REMAINDER IS TO BE PRINTED if its value is 

zero.  
• This lab involves two different if-else situations:

• One to determine the larger/smaller values.
• Another to determine if a remainder is to be output.



Lab 4A-2

SAMPLE INPUT:  9 2 3 15 9 24

9 divided by 2 equals 4 remainder 1

15 divided by 3 equals 5

24 divided by 9 equals 2 remainder 6

DATA FILE (“lab4A2.in”)

17 3 15 105 51 17 7 40

Notice very carefully that the order of each 

pair of values in the data file is NOT always 

largest first, followed by smallest.  Your 

program must input each pair, determine largest 

and smallest, and then proceed from there.



Lab 4A-3
A five-minute land line phone call to Lubbock, Texas costs $2.45.  
Each additional minute costs 65 cents.  WAP to accept an input 
INTEGER for the length of the call in minutes and output the cost.

SAMPLE INPUT:  1 2 4

A 1 minute phone call to Lubbock, TX costs $2.45.

A 2 minute phone call to Lubbock, TX costs $2.45.

A 4 minute phone call to Lubbock, TX costs $2.45.

DATA FILE (“lab4A3.in”)

1 2 4 10 37



Lab 4A-4
WAP to accept as input a NAME and a NUMERICAL GRADE.  
Output the input values in a complete sentence.  Also, output a 
congratulatory message if the grade is an A or a word of 
encouragement if the grade is an F.  No special message is to be 
output for any other grade letter.

DATA FILE: (“lab4A4.in”)

Sue 95 Sam 78 Joe 68

Sue, you made a grade of 95. Congratulations!

Sam, you made a grade of 78. 

Joe, you made a grade of 68. Study more next time.



Lab 4A-5
• Given the coordinates of two points on a graph, find and 

output the slope of the line that passes through the two points.
• Also include in the output a statement describing the line in 

general terms, like, “Horizontal”, “Vertical”, “Ascending from 
left to right”, or “Descending from left to right”

• Remember that the slope of the line can be positive, negative, 
undefined or zero.  

• File input should be entered in the order x1, y1, x2, y2 for each 
pair of points. 

• You may use any methods from the Math class in your 
calculations. 

• However, you must use a conditional statement to protect 
against dividing by zero when the slope is undefined!



Lab 4A-5
• Remember, first determine if the slope is undefined, and if not, 

proceed with calculating the slope.
Sample input and output:
4 7 11 12

5 13 5 2

The slope of a line containing (4, 7) and (11,12) is 0.714.

The line is ascending from left to right.

The slope of a line containing (5, 13) and (5,2) is 

undefined.

The line is vertical.

See the data file and output window on the next slide.



Lab 4A-5
DATA FILE (“lab4A5.in”)  

4 7 11 12

5 13 5 2

12 6 3 6

9 16 13 11

21 18 4 8

-4 -3 -4 16



• You now understand how to 
use the conditional 
statements, if and if else.

• Lesson 4B will introduce the 
use of the switch statement, 
an alternate multi-way 
conditional statement.

CONGRATULATIONS!



Thank you, and have fun!

To order supplementary materials for all the lessons in this 
package, such as lab solutions, quizzes, tests, and unit 

reviews, visit the O(N)CS Lessons website, or contact me at

John B. Owen
captainjbo@gmail.com

http://www.oncslessons.net/
mailto:captainjbo@gmail.com?subject=Order form for Owen Lessons Supplementary Materials

