
Session 2 

Data Types and the while Statement

In this laboratory you will:

1. Learn about three of the primitive data types in Java, int, double, char.
2. Learn about the String data type.
3. Investigate some of the elementary operations that can be performed on these types.
4. Investigate how to read input from the keyboard.
5. Investigate the while control statement.
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Primitive Data Types

Intuitively, there are differences between the many kinds of data that we want to store in a
computer. When entering an order at McDonald’s, a customer chooses to buy a quantity of different
kinds of sandwiches at a stated price. The quantity of sandwiches is a whole number such as 1, 2, or
3. The sandwich ordered is one or more words such as "hamburger", "cheeseburger" or "Big Mac".
The price is a fractional number such as 1.89, or 0.99. Some of these values are numeric values and
can be used in arithmetic operations. For example, if an order is taken for 3 Big Macs at $1.89 each,
the total price of 3 x $1.89, or $5.67, can be calculated. In programming terminology we say that
these groups of data are of different data types.

Java provides some basic data types, or primitive types. One of these is known as int, and is the
type associated with the integer values consisting of the counting numbers (1, 2, 3 . . .), their
negatives, and 0:

. . . -4, -3, -2, -1, 0, 1, 2, 3, 4 . . .

The representation of a specific value is called a literal. Examples of integer literals in Java are -7,
0, 345, and 67954305 . Notice that large numbers cannot contain commas.

Java also provides a primitive type double that represents the type associated with numerical
values with a fractional component. Examples of real literals are 345.678, -0.0005, and 8.0 .

Integer values are normally stored in memory using two's complement notation and
real values are normally stored using floating-point notation.
The integer 5, which is stored using two's complement notation, has a different internal
representation than 5.0, which is stored using floating-point notation.

Single characters can be stored using the primitive data type char. Java uses the 2-byte Unicode
encoding scheme for character storage. Examples of character literals are 'a', '?', and '5'. The
combination \n that was introduced in Session 1 represents a single character, '\n'. The symbol \
is called the escape character and means "escape the normal meaning of the next character".

You may be wondering about the data type that is associated with a string of characters such as
"Big Mac". The data type String stores a string of characters. String is not one of the primitive
data types. Instead, String is one the classes defined in the Java API and "Big Mac" is a String
object.

Variables

A variable is a name used in a program to refer to an item of data. A variable name, also called an
identifier, is chosen by the programmer according to the following rules. An identifier

o may consist of uppercase and lowercase letters, digits, $, and the underscore _
o may not begin with a digit
o may not be a Java reserved word

Examples of legal identifiers are price, choice1, r2d2, taxRate, totalCost.
Examples of illegal identifiers are #calories, 2Bad, tax Rate, int.

A Java reserved word is a word that has a special meaning in Java and, therefore, may not be used
in any other context. Examples of reserved words are: int, char, class.

A good programming practice is to choose variable names that reflect their meaning in the
program. Example: price rather than p. A Java guideline is to choose variable names that begin
with lower case letters with additional words capitalized. Example: totalCost rather than
total_cost.

Before a variable can be used in a program, it must be declared; that is, the name and the data
type must be described. This is done with a variable declaration statement of the form
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dataType variableList;

where dataType indicates the type of the data associated with the variable and variableList can be a
single variable name or multiple variables names that are separated by commas. A program that
contains the statements

int quantity;
double price, totalCost;

 char drinkSize;
String sandwichName;

declares five variables. From the machine's point of view, this program segment states that the
program requires areas of memory for the storage of one value of type int, two values of type
double, one value of type char and one object of type String. Moreover, it informs the compiler
that these memory locations will be referenced in the rest of the program by the names quantity,
price, totalCost, drinkSize and sandwichName.

Java allows a value to be assigned to a variable at the time the variable is declared. This
initialization occurs when the variable name is followed by the assignment operator (=) and the
value to be assigned. The statements

int x = 1, y = 2;
double z = 3.75;
char initial = 'D';
String name = "Bugs Bunny";

not only establish x, y, z, initial and name as variables of type int, int, double, char
and String, respectively, but assign the variables the starting values of 1, 2, 3.75, 'D' and
"Bugs Bunny". Note that assignment statements are read right to left. That is, x = 1 is read as
"assign 1 to x", not as "x equals 1".

Writing Data to the Monitor

A program is expected to communicate with the world outside of the program. For example, it should
be able to receive information from a peripheral device such as the keyboard, mouse or scanner. It
should be able to send information to the monitor, printer or disc drive. Information flows into and
out of the computer as a sequence of characters called an I/O Stream.

As you learned in Session 1, the object System.out can be used to display characters on the
monitor. System.out is the output stream that is associated with the monitor. The information that
is to be displayed, in this case a string of characters, is given to the println method in the
parenthetical expression. We say the string is passed to the println method.

System.out.println("Special: Big Mac");

displays

Special: Big Mac.

The println and print methods can also be passed a variable. If the variable price is 0.99
then

System.out.println(price);

displays

0.99

The + operator can be used to join two strings or to join a string and a value stored in a variable.
This joining is called string concatenation. For example, the expression
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"Special: Big Mac for $" + price

creates the string

"Special: Big Mac for $0.99"

String concatenation can be used multiple times in the same expression. Thus, if the value of the
string sandwich is "cheeseburger", then the statement

System.out.println ("Special: " + sandwich + " for $" + price);

displays

Special: cheeseburger for $0.99

Experiment 2.1

Step 1. Compile and execute the program J02E01.java and record the results below

class J02E01
{
   public static void main(String[] args)
   {
      int num = 2;
      double price = 1.89;
      String flavor = "chocolate";

      System.out.println(num + " scoops of " + flavor + " ice cream");
   }
}

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

Step 2. Replace the single print statement in Step 1 with the two lines

System.out.println(num + " scoops of " +

     flavor + " ice cream");

Compile and execute the modified program and record the results.

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________
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Step 3. Modify the code in Step 2 so that the following sentence is printed using the third variable
price. There are several ways to do this. Compile and execute the program. Record your
solution(s) and the results.

2 scoops of chocolate ice cream for $1.89

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

Step 4. Modify the program by replacing the statement

int num = 2;

with

int num;

Compile the program and record the results of this modification.

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

Reading Data from the Keyboard    Java 5.0

Our programs are more interesting when the program's user can enter information from the
keyboard. The keyboard produces an input stream of bytes called System.in, which is a predefined
object available to all Java programs. This stream is normally processed by  other objects
which perform a particular task. 
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An input object can be constructed in a Java program by the single statement

Scanner scan = new Scanner(System.in);
                          

that declares the variable scan to be an object of type Scanner, which gets its input
which gets its input from the object System.in.

The class Scanner is defined in the Java Application Programming Interface or Java API
and must be added (or imported) to any program that uses this object class. This is done by
the statement

import java.util.Scanner;

at the beginning of the program. This statement tells the compiler to import the definitions
found in the package named Scanner (the Java API is divided into packages of related classes)
within the Java API (java). The package java.util.Scanner contains defintiions relating
to input activities.

Once the Scanner object scan has been declared by the statement above, we can
ask it to retrieve a string of characters from the machine's keyboard by sending it the message
nextLine() as demonstrated by the statement

String line = scan.nextLine();

that stores the string that is retrieved in the object named line of type String.

In summary, the following program reads a line of text from the machine's keyboard and stores
the string of characters in a String object named line.

import java.util.Scanner;

class className
{
   public static void main(String[] args)
   {
      Scanner scan  = new Scanner(System.in);

      String line = scan.nextLine();
   }
}

When a numeric value is entered at the keyboard it is received as a string of symbols—not as a
numeric value. For example, the value 375 would appear as three encoded characters (the digit 3,
followed by the digit 7, followed by the digit 5) rather than as a bit pattern representing the value in
two's complement notation. To convert the string of symbols into the correct two's complement
representation, the string must be processed by the nextInt method within the class Scanner.
(This class in defined in the Java API.) Thus, if the string "485" is passed to parseInt, the method
returns the two's complement representation of 485. In turn, if the characters 4, 8, and 5 are typed at
the keyboard, the statement

int num = scan.nextInt();
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will cause the two's complement representation of 485 to be stored as the value of the variable num.
(In Experiment 2.2 we will explore what occurs when a string, such as "5.7" or "two", is passed to the
parseInt method.)

Experiment 2.2

Step 1. Compile and execute the program J02E02.java. In response to the first request enter
chocolate, and in response to the second request enter 2. Record the results.

import java.util.Scanner;

class J02E02
{
   public static void main(String[] args) 
   {
      Scanner  scan = new Scanner(System.in);

                        
      int num;
      String flavor;

      System.out.print("What flavor? ");
      flavor = scan.nextLine();

      System.out.print("How many scoops? ");
      num = scan.nextInt();

      System.out.println(num + " scoops of " + flavor + " ice cream");
   }
}

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

Step 2. Execute the program again, this time responding with chocolate and 2.5. Record what
happens.

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________
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Step 3. Execute the program again, this time responding with 15 and 2. Record what happens.

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

Experiment 2.3

Step 1. Compile and execute the program J02E03.java, which demonstrates how to read a double
value from the keyboard. In response to the request enter 5.678. Record what happens.

import java.util.Scanner;

class J02E03
{
   public static void main(String[] args) 
   {
      Scanner scan = new Scanner(System.in);
                                
      double d;

      System.out.print("Enter a real number: ");
      d = scan.nextDouble();

      System.out.println("You entered " + d);
   }
}

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

Step 2. Execute the program again. Respond with 87 and record the results.

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________
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Step 3. Execute the program again. Respond with your name and record the results.

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

Elementary Operations and the Assignment Statement

The assignment operator can also be used to assign a new value to a variable. If price is initialized
to 1.89, it can later be assigned a new value of 0.99. When this is done, the original value is
overwritten and can no longer be accessed.

double price = 1.89;
price = 0.99;

The right side of an assignment statement can be any expression whose value is compatible with
the variable on the left side. After these statements are executed, both fat and calories store 270.

int calories, fat;
calories = 270;
fat = calories;

In the case of numeric data, the traditional arithmetic operations can be used in an expression on
the right side of the assignment statement. First, the calculation is performed and then it is assigned
to the variable on the left. Here the symbols +, -, *, / are used to represent addition,
subtraction, multiplication and division, respectively. Therefore, the statement

pounds = calories * fat;

assigns the product of calories and fat to pounds.
Parentheses can be used to modify the order in which the expression on the right side of an

assignment statement is evaluated. Therefore,

servingCalories = (fatCalories + sugarCalories) / servings;

will correctly calculate the number of calories per serving (servingCalories), whereas

servingCalories = fatCalories + sugarCalories / servings;

would be incorrect.
A common operation is that of adding 1 to an existing value. Incrementing a value by 1 is

accomplished by the statement x = x + 1; where x is a numerical variable. Java provides a
shorthand notation for this assignment statement. It consists of the name of the variable to be
incremented followed by two plus signs

x++; //++ is called auto increment

A similar expression is a shorthand notation for the statement x = x - 1; that decrements the
value of x by one.
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x--; //-- is called auto decrement

Expressions such as x++ and x-- can be used in more complex expressions such as in the
assignment statement

y = 5 + x++;
Here, y is assigned the result of adding 5 to x and then x is incremented by 1. In particular, the
combination

x = 2;
y = 5 + x++;

results in y being assigned the value 7 and x being assigned 3. Note that the value of x is not
incremented until its original value has been used in the computation.

If, instead, we want the incremented value to be used in the computation, we would use the
expression ++x rather than x++.

x = 2;
y = 5 + ++x;

In this case, after the execution, y is assigned 8 and x is assigned 3. In short, ++x means that the
value of x is incremented first and this new x value is used in the remaining computation. Whereas,
x++ means that the computation is completed with the original value of x and x is incremented
after.

Experiment 2.4

Step 1. Predict the output of the program

class J02E04
{
   public static void main(String[] args)
   {
      System.out.println(7 + 3);          ___________
      System.out.println(7 - 3);          ___________
      System.out.println(7 * 3);          ___________
      System.out.println(7 / 3);          ___________
   }
}

Step 2. Compile and execute the program J02E04.java. Record the results and comment on any
results that differ from your prediction.

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________
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Step 3. Modify the program in Step 1 by replacing each occurrence of 7 with 7.0 and each
occurrence of 3 with 3.0. Compile and execute the program. Record the results, commenting on
differences from the results in Step 2.

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

Step 4. Modify the program in Step 3 by replacing each occurrence of 7.0 with 7. Compile and
execute the program. Record the results, commenting on differences from the results in Step 3.

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

Step 5. Modify the 4 print statements as shown. Predict the results. Then, compile and execute the
program, recording the results below. Comment on any unexpected results.

      System.out.println(5 / 2);          ___________
      System.out.println(5.0 / 2);        ___________
      System.out.println(5 / 2.5);        ___________
      System.out.println(0.5 / 2.5);      ___________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________
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Experiment 2.5

Step 1. Consider the program J02E05.java. Predict the results.

class J02E05
{
   public static void main(String[] args)
   {
      int b = 4, c = 7;
      double average;

      average = (b + c) / 2;
      System.out.println(

  "Average of " + b + " and " + c + " is " + average);
   }
}

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

Step 2. Compile and execute the program. Record and explain the results.

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

Step 3. Using what you learned from Experiment 2.4, correct the program so that the calculated
average is 5.5. List your changes. Compile and execute the program. Record the results.

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________
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Step 4. Modify the program by adding a third integer, d, that is assigned a value of 2. Find the
average of the three numbers. List your changes. Compile and execute the program. Record the
results.

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

Experiment 2.6

Step 1. The operator % is called the modulus operator. Compile and execute the program
J02E06.java. Respond with 7 and 3. Record the results in the first row of the following table.

import java.Scanner;

class J02E06
{
   public static void main(String[] args)
   {
      Scanner scan = new Scanner(System.in);

                         

     System.out.print("Enter an integer: ");
     int x = scan.nextInt();
     System.out.print("Enter an integer: ");
     int y = scan.nextInt();

      System.out.println(x + " / " + y + " = " + (x / y));
      System.out.println(x + " % " + y + " = " + (x % y));
   }
}

x y x / y x % y

7 3

12 4

5 7

 19 7

99 25
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Step 2. Execute the program several times, each time changing the values you enter for x and y.
Compile and execute the program. Record the results.

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

 Step 3. What is the meaning of x % y?

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

Experiment 2.7

Step 1. Predict the result of executing the program J02E07.

class J02E07
{
   public static void main(String[] args)
   {
      int x, y, z;

      x = 4;
      y = x++ + 5;
      System.out.println("x = " + x + " y = " + y);

      x = 4;
      y = ++x + 5;
      System.out.println("x = " + x + " y = " + y);

      x = 4;
      y = x-- * 5;
      z = --x * 5;
      System.out.println("x = " + x + " y = " + y + " z = " + z);
   }
}
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________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

Step 2. Compile and execute the program. Record the results. Explain any discrepancies with your
prediction.

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

Step 3. To avoid ambiguity when using ++ and --, the variable to which ++ or -- is applied should
be used only one time in a single statement. Modify the program in Step 1 to investigate the
following ambiguous statements:

y = x++ + x + x;

y = x + x + x++;

y = --x + x + x;

y = x + x + --x;

Record and explain the results.

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________
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________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

The while Control Statement

Normally, instructions within a Java program are executed in the order in which they appear. While
this may be sufficient for simple programs, it is not flexible enough for more complex tasks. Thus,
Java provides a variety of control statements for redirecting the flow of execution. One of these is the
while control statement.

The while control statement is used to execute a certain block of code repetitively. The general
form of the while statement is

while (condition)
{
     body
}

where body is a statement or a sequence of statements. If body consists of only one statement, then
the opening and closing braces of the while statement can be omitted.

Execution of the while statement begins with testing the condition. If true, the statement or
statements within the body will be executed, and the condition will be tested once again. This cyclic
process continues until the condition is found to be false, at which time control skips to the
statement following the closing brace of the while statement. Due to its cyclic nature, we refer to
the while statement as a while loop. Thus, the following statements

      int count = 5;
      while(count > 0)
      {
         System.out.println("Recycle!");
         count--;
      }

produce

Recycle!
Recycle!
Recycle!
Recycle!
Recycle!

Initially, count is 5 and the condition is true. Therefore, Recycle! is printed and count is
decremented. The loop is executed five times, when count is 5, 4, 3, 2, and 1. When count is
0, the condition is false and the loop is exited.
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We will discuss the details of the condition part of a while statement in Session 5. For now, we
merely note that the symbols <, >, == , and != are used to represent "is less than", "is greater
than", "is equal to", and "is not equal to", respectively, and combined as in <= and >= to represent "is
less than or equal to" and "is greater than or equal to".

Experiment 2.8

Step 1. The following program J02E08.java is designed to print the integers 1 through 5. Compile
and execute the program. Record the results.

class J02E08
{
  public static void main(String[] args)
  {

      int count;
     count = 1;

     while(count < 5)
     {

  count++;
  System.out.println(count);

     }
  }

}

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

Step 2. Explain the changes required to make the program perform as initially intended. Confirm
your answer by making these changes and compiling and executing the corrected program.

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________
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Step 3. Modify this program as follows:
1. At the beginning of the main method, add: char c = 'a';
2. Replace the body of the loop with the three statements below.

count++;
c++;
System.out.println(c);

Compile and execute the program. Record the results.

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

Step 4. Change the data type of the variable c, to double. Compile and execute the program.
Comment: The ++ operator may be used on variables of what primitive types?

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________
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Optional  Post-Laboratory Problems

2.1. Write a program with the declarations

int x = 3, y = -2, w = 7, z = 20;

that computes and prints the results of each of the following arithmetic problems. According to
your results, summarize the precedence rules for the mathematical operators /, %, *, +, -.

a.  z / x / y b.  z + x * y
c.  (z + x) * y d.  z / - y * w
e.  5 + z % x f.  5 + z / x
g.  z % w - z % w h.  9 - x * ( 2 + y )

2.2. Write a program that calculates the perimeter and area of a rectangle whose integer dimensions
are supplied by the user.

2.3. Write a program that calculates the perimeter and area of a rectangle whose real dimensions are
supplied by the user.

2.4. Write a program that calculates the circumference and area of a circle whose radius is supplied
by the user. Note: Java provides the value of π, use Math.PI

2.5. Write a program that reads in at least one user-entered int, double and String. Use these
to print a "silly sentence". For example, if the user enters "elephant", 5, and 3.25, the silly
sentence might be "The elephant ate 5 pizzas and gained 3.25 pounds." Be creative!!

2.6. Write a program that calculates a Celsius temperature from the Fahrenheit temperature
supplied by the user. Use the formula C = 5/9(F - 32).

2.7. Write a program that calculates a Fahrenheit temperature from the Celsius temperature
supplied by the user. Use the formula F = 9/5 C + 32.

2.8. Write a program that prints a user entered word 10 times in a column.

2.9. Write a program that prints a word N times in a column. Both the word and the integer N are
supplied by the user.

2.10. Write a program that uses a while loop to find the sum of the numbers between 1 and 10.

2.11. Write a program that uses a while loop to find the sum of the numbers between 1 and N,
where N is an integer value supplied by the user.

2.12. Write a program that uses a while loop to print the uppercase letters of the alphabet in a
horizontal line.

2.13. In this session you learned a shorthand notation for incrementing/decrementing variables. A
similar shorthand consists of an operation symbol followed by an assignment symbol such as *=,
+=, -= or /=. Write a program that contains statements similar to those below. Based on the
results, state what += appears to represent. Then, experiment with the other arithmetic
operations to confirm your hypothesis. Present your findings in an organized manner. Extend
your investigation by trying expressions such as x *= 2 + z.

       int x = 5;
      x += 3;
      System.out.println(x);
      x += 10;
      System.out.println(x);


