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Source: 
XKCD 1411

Alt-text: Ugh, today's kids are forgetting the old-fashioned art of absentmindedly reading the 
same half-page of a book over and over and then letting your attention wander and picking up 
another book."

https://xkcd.com/1411/
https://xkcd.com/1652/
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Floating  Point Accuracy in Java
Don’t use floating-point values for equality checking in a 
loop control. 
Since floating-point values are approximations for some values, 

using them could result in imprecise counter values and 

inaccurate results. 

§ Consider the following code for computing the result of of 1 + 
0.9 + 0.8 + ... + 0.1:
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(B) Sentinel-controlled repetition
//initialize sentinel 
while (sentinel-condition) {

Statement(s); //loop body
modify the sentinel;

}

Here, the number of times a loop is executed is not 
predetermined. 

You may use an input value to signify the end of the loop. Such a 

value is known as a sentinel value. 
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Examples (B1)
Write a program that reads and calculates the sum of an 

unspecified number of integers. The input 0 signifies the end 

of the input. 

Algorithm: 

§ Initialize a variable, sum = 0
§ Get the first number from the user (the sentinel)
§ Until the user enters 0, repeat the following :

• Add the user’s input to sum
• Get the next number from the user

§ Print result

to get into the while 
loop for the first time.
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Examples (B1) , solution.
Program to compute the sum of unspecified number of entries:

Read first value 
of a sentinel, 
named data

Condition is 
checked before 
running the loop

read next value 
of the sentinel, 
data
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Examples (B2)
Write a program that reads and calculates the average of an 

unspecified number of integers. The input 0 signifies the end of 

the input. 

Algorithm: 

§ Initialize a variable, sum = 0
§ Initialize a counter to zero (to count the number of entered 

values)
§ Get the first number from the user (the sentinel)
§ Repeat the following until the user enters 0:

• Add the user’s input to sum
• Get the next number from the user
• Increment counter by 1

§ If the counter > 0, calculate the average (sum / count)

§ Print result
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Examples (B2) – solution
Program to compute the average of unspecified number of entries:
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Examples (B3)
Suppose that the tuition for a university is $10,000 this year and 

tuition increases 7% every year. In how many years will the 

tuition be doubled?

Algorithm:

§ Initialize a variable tuition = 10,000
§ Initialize a counter for the years, e.g. year = 0
§ Repeat the following until tuition >=20,000

• Increase tuition by 7%
• Increment year

§ Print result double tuition = 10000;  
int year = 0  // Year 0
tuition = tuition * 1.07; year++;       // Year 1
tuition = tuition * 1.07; year++;       // Year 2
tuition = tuition * 1.07; year++;       // Year 3
...
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Examples (B3)- solution.
Suppose that the tuition for a university is $10,000 this year and 

tuition increases 7% every year. In how many years will the 

tuition be doubled?
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Example (B4) – Checking Input Validity !!

Algorithm: 

§ Generate two random numbers n1 and n2 between 0 and 10.
§ Prompt the user to enter the answer for n1 + n2
§ Get the answer from the user (the sentinel)
§ Check the answer, and if it is wrong repeat the following 

until the user enters the correct answer:
• Display an error message
• Get the next answer from the user

Using while loops to check the validity of input data: Write a program 
that generates two random numbers between 0 and 10. The program should 
then prompts the user to enter an answer for a question on addition of the two 
numbers, and let the user enter a new answer until it is correct.
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Example (B4) – Solution
Using while loops to check the validity of input data: Write a program 
that generates two random numbers between 0 and 10. The program should 
then prompts the user to enter an answer for a question on addition of the two 
numbers, and let the user enter a new answer until it is correct.

Note how we use 
while loops for 

checking the validity 
of a user input
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Example (B5)
Write a program that randomly generates an integer between 0 

and 100, inclusive. The program prompts the user to enter a 

number continuously until the number matches the randomly 

generated number. 

For each user input, the program tells the user whether the 

input is too low or too high, so the user can choose the next 

input intelligently. 
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Example (B5) – Algorithm
Algorithm 1: 

1. Generate an integer n from 1 to 100 inclusive 
2. Get the first sentinel value.
3. Repeat the following until the user enters the correct answer:

• Prompt the user to guess the number
• Tell the user whether his/her guess is correct, too high, or too low.

Algorithm 2: (same as Algorithm 1 except for step 2) 

1. Generate an integer n from 1 to 100 inclusive 
2. Initialize the sentinel to a value that gets you into the loop.
3. Repeat the following until the user enters the correct answer:

• Prompt the user to guess the number
• Tell the user whether his/her guess is correct, too high, or too low.

Another technique to get into the 
while loop for the first time.
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Example (B5) – Solution 1
Solution 1:
Scanner in = new Scanner(System.in);
int num = (int)(Math.random()*101);
System.out.print("Guess my number: ");
//get first guess
int guess = in.nextInt();
//check
while(guess != num) {

if(num<guess)
System.out.print("Too low. Try again: ");

else
System.out.print("Too high. Try again: ");

guess = in.nextInt();
}
System.out.println("Good job!");
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Example (B5) -- Solution 2
Solution 2:
Scanner in = new Scanner(System.in);
int num = (int)(Math.random()*101);
System.out.print("Guess my number: ");
//initialize guess to enter the loop
int guess = -1;
//check
while(guess != num) {

guess = in.nextInt(); //get first guess
if(num>guess)

System.out.print("Too low. Try again: ");
else if(num>guess) //don’t print if guess = num

System.out.print("Too high. Try again: ");
}
System.out.println("Good job!");
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Practice
What is the output in the following two cases: 

§ The input is 1 2 3 4 5 0. 
§ The input is 0 1 2 3 4 5 0. 

Scanner input = new Scanner(System.in);
int number, max;
number = input.nextInt();
max = number;
while (number != 0) {

number = input.nextInt();
if (number > max)

max = number;
}
System.out.println("max is " + max);
System.out.println("number " + number);
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do-while loops
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do-while Loop

A do-while loop is the same as a while loop except that it executes the 
loop body first and then checks the loop continuation condition.

do {
Statement(s); //loop body

} while (loop-continuation-condition);
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Example (B1) Revisited 
Write a program that reads and calculates the sum of an 

unspecified number of integers. The input 0 signifies the end 

of the input. 

Algorithm: 

1. Initialize a variable, sum = 0
2. Do the following:

• Get a number from the user
• Add the number to sum
• If the number is not 0, Go to (2) 

3. Print result
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Example , cont.
Write a program that reads and calculates the sum of an 

unspecified number of integers. The input 0 signifies the end of 

the input. 
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Practice
What is the output in the following two cases: 

§ The input is 1 2 3 4 5 0. 
§ The input is 0 1 2 3 4 5 0. 

Scanner input = new Scanner(System.in);
int number, max;
number = input.nextInt();
max = number;
do {

number = input.nextInt();
if (number > max)

max = number;
} while (number != 0);
System.out.println("max is " + max);
System.out.println("number " + number);
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for loops
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for loops
A for loop can be used to simplify writing counter-controlled 

while loops. 

The code on the right is equivalent to the one on the left.

initialize a counter;
while (loop-continuation-condition) {

Statement(s); //loop body
action-after-each-iteration;

}

for (initialize counter;loop-continuation-
condition;action-after-each-iteration) {

Statement(s); // loop body
}
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for Loop Syntax
for (initial-action;loop-continuation-condition;action-after-each-iteration)

{
Statement(s); // loop body

}
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Trace for Loop

int i;
for (i = 0; i < 2; i++) {
System.out.println(

"Welcome to Java!"); 
}

Declare i
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Trace for Loop, cont.

int i;
for (i = 0; i < 2; i++) {
System.out.println(

"Welcome to Java!"); 
}

Execute initializer
i is now 0
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Trace for Loop, cont.

int i;
for (i = 0; i < 2; i++) {
System.out.println( "Welcome to Java!"); 

}

(i < 2) is true 
since i is 0
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Trace for Loop, cont.

int i;
for (i = 0; i < 2; i++) {
System.out.println("Welcome to Java!"); 

}

Print Welcome to Java
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Trace for Loop, cont.

int i;
for (i = 0; i < 2; i++) {
System.out.println("Welcome to Java!"); 

}

Execute adjustment statement 
i now is 1
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Trace for Loop, cont.

int i;
for (i = 0; i < 2; i++) {
System.out.println("Welcome to Java!"); 

}

(i < 2) is still true  
since i is 1
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Trace for Loop, cont.

int i;
for (i = 0; i < 2; i++) {
System.out.println("Welcome to Java!"); 

}

Print Welcome to Java
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Trace for Loop, cont.

int i;
for (i = 0; i < 2; i++) {
System.out.println("Welcome to Java!"); 

}

Execute adjustment statement 
i now is 2
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Trace for Loop, cont.

int i;
for (i = 0; i < 2; i++) {
System.out.println("Welcome to Java!"); 

}

(i < 2) is false  
since i is 2
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Trace for Loop, cont.

int i;
for (i = 0; i < 2; i++) {
System.out.println("Welcome to Java!"); 

}

Exit the loop. Execute the 
next statement after the loop
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Clicker Question
What is the output? 

A. nothing

B. error

C. 11

D. The numbers 0,1,2,3,…,9

E. The numbers 0,1,2,3,…,10

for (int i = 0; i <= 10; i++)
System.out.print(i); 
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Clicker Question
What is the output? 

A. nothing

B. error

C. 11

D. The numbers 0,1,2,3,…,9

E. The numbers 0,1,2,3,…,10

for (int i = 0, i <= 10, i++)
System.out.print(i); 
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Clicker Question
What is the output? 

A. nothing

B. The loop will run many many many many times.

C. The numbers 2,3,…,6

D. The numbers 2,3,…,7

for (int i = 2; i < 7; i--)
System.out.print(i); 
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Note
The initial-action in a for loop can be a list of zero or more 
comma-separated expressions. 
The action-after-each-iteration in a for loop can be a list of zero 
or more comma-separated statements. 
Therefore, the following two for loops are correct. 

for (int i = 1; i < 100; System.out.println(i++));

for (int i = 0, j = 0; (i + j < 10); i++, j++) {
// Do something

}     

They are rarely used in practice, however.
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Note
If the loop-continuation-condition in a for loop is omitted, it is 
implicitly true. 
§ The statement given below in (a) results in an infinite loop.
§ Nevertheless, it is better to use the equivalent loop in (b) to 

avoid confusion:

 for ( ; ; ) { 
  // Do something 
} 
  (a)  

Equivalent while (true) { 
  // Do something 
}  
 
  

(b)  



COSC 111. Page 65Liang, Introduction to Java Programming, Tenth Edition, (c) 2015 Pearson Education, Inc. 

Caution
Adding a semicolon at the end of the for clause before the loop 
body is a common mistake, as shown below:

Logic Errorfor (int i=0; i<10; i++);
{
System.out.println("i is " + i);

}
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Caution, cont.
Similarly, the following loop is also wrong:

int i=0; 
while (i < 10);
{

System.out.println("i is " + i);
i++;

}
In the case of the do loop, the following semicolon is needed to 
end the loop.

int i=0; 
do {

System.out.println("i is " + i);
i++;

} while (i<10);

Logic Error

Correct
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Which Loop to Use?
The three forms of loop statements, while, do-while, and for, are 
expressively equivalent; that is, you can write a loop in any of 
these three forms. 
Use the loop statement that is most intuitive and comfortable for 
you. In general, 
§ a for loop may be used if the number of repetitions is known, 

as, for example, when you need to print a message 100 times. 
§ A while loop may be used if the number of repetitions is not 

known, as in the case of reading the numbers until the input is 
0. 

§ A do-while loop can be used to replace a while loop if the 
loop body has to be executed before testing the continuation 
condition.
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Practice
Identify and fix the errors in the following code:
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Nested Loops
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Nested Loops: Example
Write a program that uses nested for loops to print a 
multiplication table.
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Keywords break and continue 
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break
Remember: we used the keyword break in a switch statement. 
You can also use break in a loop to immediately terminate the 
loop.

 public class TestBreak { 
  public static void main(String[] args) { 
    int sum = 0; 
    int number = 0; 
 
    while (number < 20) { 
      number++; 
      sum += number; 
      if (sum >= 100)  
        break; 
    } 
    System.out.println("The number is " + number); 
    System.out.println("The sum is " + sum); 
  } 
} 
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continue
You can also use the continue keyword in a loop. When it is 
encountered, it ends the current iteration and program control 
goes to the next iteration.

 public class TestContinue { 
  public static void main(String[] args) { 
    int sum = 0; 
    int number = 0; 
 
    while (number < 20) { 
      number++; 
      if (number == 10 || number == 11)  
        continue; 
      sum += number; 
    } 
    System.out.println("The sum is " + sum); 
  } 
} 
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Clicker Question
How many numbers are printed?

A. 0

B. 3

C. 4

D. 5

E. 9

for (int i=2; i < 10; i++){
if (i % 2 == 0)

continue;
System.out.print(i);  

}
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Clicker Question
How many numbers are printed?

A. 0

B. 3

C. 4

D. 5

E. 9

for (int i=2; i < 10; i++){
if (i > 4)

break;
System.out.print(i);  

}


