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This lecture covers the following:
• Selection Statements

• if, else, else-if Statements
• switch Statement

• Loop Structures: for, while and do-while
• Nested Loops
• Infinite Loops
• break & continue keywords



Introduction
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There are 3 types of program control structures:
• sequential – the statements in a program are executed in sequential order
• selection

• allows the program to select one of multiple paths of execution
• path is selected based on some conditional criteria (Boolean expression)
• includes the if, else, else-if Statements and the switch Statement

• repetition
• allows the program to execute a block of code for a fixed number of times or until a certain 

condition is met
• includes loop structures such as the while loop, the do-while loop, and the for loop



if, else, else-if Statements
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The if statement identifies which statement or code block to run based on the 
value of an expression (i.e., based on a specific condition).
• Inside the code block defined by curly braces { and } we can have one or 

multiple statements.
• We can use the else statement after the if. In that case, when the condition is 

false the else block will be executed.
• We can also add else-if statements in between to test multiple conditions.



if, else, else-if Statements
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The following is the basic structure of an if-else statement.

if (condition) {
// if statement (block)

} else {
// else statement (block)

}



One-way if Statement
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One-way if Statement
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The block braces can be omitted if they enclose a single statement. For example, 
the following statements are equivalent:



Two-Way if-else Statement
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Example:



Nested if and Multi-Way if-else Statements 
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The following two sets of code perform similarly. Notice that the code on the right 
uses else-if statements.



Nested if and Multi-Way if-else Statements 
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The following two sets of code perform similarly. Notice that the code on the right 
uses else-if statements.
if (score >= 90.0) {

System.out.println("A");
} else if (score >= 80.0) {

System.out.println("B");
} else if (score >= 70.0) {

System.out.println("C");
} else if (score >= 60.0) {

System.out.println("D");
} else {

System.out.println("F");
}

Suppose score = 70.0. 
What would be the output of the given code?



COMMON ERROR 1

Forgetting Necessary Braces
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COMMON ERROR 2

Wrong Semicolon at the if Line
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COMMON ERROR 3

Redundant Testing of Boolean Values
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To test whether a Boolean variable is true or false in a test condition, it is 
redundant to use the equality testing operator like the code in (a):

Instead, it is better to test the Boolean variable directly, as shown in (b). 



COMMON ERROR 3

Redundant Testing of Boolean Values
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Another good reason for doing this is to avoid errors that are difficult to detect. 
Using the = operator instead of the == operator to compare the equality of two 
items in a test condition is a common error. It could lead to the following erroneous 
statement:



COMMON ERROR 4

Dangling else Ambiguity
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NOTE: The else clause matches the most recent if clause in the same block.



if, else, else-if Statements
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NOTE: Sometimes, if-else statements can be reduced to fewer lines of code, though 
either method would work perfectly fine.



if, else, else-if Statements
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Example 1

int score = 2500;

if (score >= 2000) {
System.out.println("Score is at least 2000");

} else if(score < 2000 && score >= 500) {
System.out.println("Score is at least 500 but less than 2000");

} else {
System.out.println("Score is less than 500");

}

Expression is true

Jump here

1

3

Execute statement(s) in this block2



if, else, else-if Statements
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Example 2

int score = 800;

if (score >= 2000) {
System.out.println("Score is at least 2000");

} else if(score < 2000 && score >= 500) {
System.out.println("Score is at least 500 but less than 2000");

} else {
System.out.println("Score is less than 500");

}

Expression is false

Jump here

1

4

true && true⇒ Expression is true2
Execute statement(s) in this block3



if, else, else-if Statements
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Example 3

int score = 250;

if (score >= 2000) {
System.out.println("Score is at least 2000");

} else if(score < 2000 && score >= 500) {
System.out.println("Score is at least 500 but less than 2000");

} else {
System.out.println("Score is less than 500");

}

Expression is false

Jump here

1

4

true && false⇒ Expression is false2

Execute statement(s) in this block3



switch Statements
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switch statements are another type of selection statement.
The following is the basic structure of the switch statement.

switch (expression) {
case value_1:

// some statements
break;

case value_2:
// some statements
break;

⋮

case value_n:
// some statements
break;

default:
// some statements

}

Can be of any primitive type or String (Java SE 7 or later only)

Switch expression 
and case values 
must be of the 
same data type

Switch expression 
and case values 
must be of the 
same data type



switch Statements
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switch Statements: Using break Statements
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A break statement is often used as the last statement in each case's statement 
list. 
• A break statement causes control to transfer to the end of the switch 

statement.
• If a break statement is not used, the flow of control will continue into the next 

case.



switch Statements: Using break Statements

23

Control flow of switch statement with and without the break statements



while Loop
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The while loop first evaluates expression/condition, which must return a Boolean 
value. 
• If the expression/condition is true, the statement(s) in the while block is/are 

executed.
• Syntax:

• It continues testing the expression/condition and executing its block until the 
expression/condition is evaluated as false.



while Loop
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while Loop

26

Example 1:

int count = 1;

while (count <= 5) {
System.out.println("Count = " + count);
count++;

}

What's the output of the given program?

condition

increment (iterator or iteration step)

2

3

init1



while Loop
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Example 2:

int sum = 0, number = 1;
while (number <= 10) {

sum += number;
number = number + 5;
System.out.println("SUM = " + sum);

}
System.out.println("End of program");

What's the output of the given program?



do-while Loop
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The do-while loop is similar to the while loop, except it executes the statement(s) in 
the block first before evaluating the expression/condition.
• If the expression/condition is true, the statement(s) in the do-while block is/are 

executed again.
• Syntax:

• It continues testing the expression/condition and executing its block until the 
expression/condition is evaluated as false.
• Note: the statements inside the do-while loop's block IS EXECUTED AT LEAST 

ONCE.



do-while Loop
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do-while Loop
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Example 1:

int count = 1;

do {
System.out.println("Count = " + count);
count++;

} while (count <= 5);

What's the output of the given program?

condition (MUST PUT SEMICOLON AT THE END!)

increment

3

2

init1



do-while Loop
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Example 2:

int sum = 0, number = 2;
do {

sum += number;
number = number + 5;
System.out.println("SUM = " + sum);

} while (number <= 10);
System.out.println("End of program");

What's the output of the given program?



do-while Loop
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Example 3: Is there a difference between the outputs of these two sets of code?

int score = 51;

while (score < 50) {
System.out.println("Score: " + score);
score++;

}

int score = 51;

do {
System.out.println("Score: " + score);
score++;

} while (score < 50);



for Loop
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The for loop is usually used when a loop is to be executed for a set number of 
times.
• Syntax:

Steps:
1. Initial action (init) is executed.
2. The loop continuation-condition is evaluated. If it is true, the loop statement 

is executed followed by the execution of the update statement.
3. Repeat step 2 until the loop condition evaluates as false.



for Loop
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for Loop
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Example 1:

for (int i = 1; i < 5; i++) {
System.out.println(i);

}

What's the output of the given program?

update
condition

3
2init1



for Loop
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Example 2:

for (int i = 1; i < 3; i++) {
System.out.print("YAHOO" + "");
System.out.print("***");

}

What's the output of the given program?



for Loop vs. while Loop
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Nested Loops
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The placing of one loop inside the body of another loop is called nesting.
• When you "nest" two loops, the outer loop takes control of the number of 

complete repetitions of the inner loop.
• All types of loops may be nested. 
• When working with nested loops, the outer loop changes/updates only after the 

inner loop has completed (or is interrupted).



Nested Loops
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Example:

int num1, num2;
for (num2 = 0; num2 <= 2; num2++) {

for (num1 = 0; num1 <= 1; num1++) {
System.out.println(num2 + " " + num1);

}
}

What's the output of the given program?



Infinite Loops
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When using any repetition statements (loops), make sure that the loop will 
eventually terminate.
• An infinite loop occurs when a condition always evaluates to true and continues 

to execute endlessly.

Example of an infinite loop:

int product = 0;
for (product = 0; product < 10; product--) {

System.out.println(product);
}

NOTE
If the update statement is not specified (i.e., missing), 
this also results in an infinite loop.



Infinite Loops
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Other examples of infinite loops:

Why are these classified as infinite loops?

for (int i = 20; i != 15; i++) 
System.out.println("i is " + i);

while (true) {
System.out.println("Looping..");

}

int j = 45;
while (j < 46) {

System.out.println("Looping..");
j--;

}

int j = 45;
do {

System.out.println("Looping..");
j++;

} while (j != 45);

double value = 0.45;
for ( ; value < 1; ) {

System.out.println(value);
}



Infinite Loops: Note
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If the loop-continuation-condition in a for loop is omitted, it is implicitly true. 
• Thus, the statement given below in (a), which is an infinite loop, is the same as in 

(b). 
• To avoid confusion, though, it is better to use the equivalent loop in (c).



Loops: break and continue
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The break statement also can be used to force exit from a loop. Example: 

int x = 0;
for (x = 0; x < 10; x++) {

// loop will exit prematurely when x is equal to 5,
// not until it reaches 10
if (x == 5) {

break;
}

System.out.println(x);
}

What would the output be for this program?



Loops: break and continue
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The continue statement can be used to skip to the next iteration in a loop. 
Example: 

int x = 0;
for (x = 0; x < 10; x++) {

if (x == 5) {
continue;

}

System.out.println(x);
}

What would the output be for this program?
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Source: https://devrant.com/rants/491530/illuminating
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