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          OBJECT ORIENTED PROGRAMMING

LAB # 03
Data Types , Operations and Type Conversion
Objectives:

Identifying variables and data types in Java.
Applying operations to variables.

Conversion between data types.

Understanding literal values and expressions.

 Data Types
Variables are reserved areas in computer memory, holding unique name and expecting some data format to store called data type. Data types in Java fall into two categories: primitive data types and user-defined data types (classes).

Primitive data types are Java built-in data types representing most common data types like numbers and characters. Primitive data types are declared using special keywords. Table under shows primitive data types in Java.
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Variable name is valid if it:

· Is not a reserved word.

· Is not the name of a previously defined variable, even of different type (unique).

· Starts with a letter ('A' to 'Z' or 'a' to 'z'), a dollar sign '$' or an underscore '_'.

· Contains only letters, dollar signs '$', underscores '_' and numbers.

· Has no spaces

 Data Type Operations:

We can perform different operations on variables like +, - , / , % , * , = .

int a, b, c, d, e = 3;                    //variables definition

a = b = 5;                                  //multiple assignment
To understand data types, consider the following sample codes.

Compile the following code and observe the output:

Code.java

class Code {

public static void main(String args[]){

long year;

long days;

long hours;

long minutes;

long seconds;

year=69;

days=year*365;
hours=days*24;

minutes=hours*60;

seconds=hours*60*60; 

System.out.println(“total no of days  = ”+days);

System.out.println(“ total no of hours  =” + hours);

System.out.println(“total no of minutes  =”+minutes);

System.out.println(“total no of seconds  =”+seconds);

}

}

Do the following: 
                       In Code.java, declare days as int type and see the results.
                       In Code.java, declare all variables as int and see the result. 
Cylinder.java

class Cylinder {

public static void main(String args[])

{

double pi, r, h,area;

r=9.8;

pi=3.1416;

h=6.6;

area=(2*pi*r*r) + (2*pi*r*h);

System.out.println(“Surface Area of a cylinder is:”+area);

}

}

Do the following: 
                         In Cylinder.java   change data type to float and see the difference.

                         In Cylinder.java   change data type to float and assign value like 6.6f, 3.1416f and see the result..

Compile and run the following code, and observe the output:

 Chartest.java

//Demonstrates char data type.

class Chartest{

public static void main(String args[]){

char ch1, ch2;

ch1='A';  

ch2='Y';

System.out.println("ch1 and ch2:  "+ ch1 +"   "+ ch2 );

}}

Do the following: 

                         In Chartest.java change  ch1= ‘AA’ and see the result.
                         In Chartest.java change  ch1= ‘ ’ and see the result.
                         In Chartest.java change  ch1= “A” and see the result.
Type the following code in your editor and run it to observe the code.

Chartest.java

//Demonstrates char data type.

class Chartest{

public static void main(String args[]){

char ch1,ch2;

ch1='A';

ch2= 75; 

System.out.println("ch1 is:  " +ch1);

ch1++;

System.out.println("ch1 is now: " +ch1);

System.out.println("ch2 is :" + ch2);

System.out.println("ch1 + ch2 =" + (ch1+ch2));

}

Do the following: 
                         In Chartest.java initialize ch1= ‘75’ and see the result.
.
Type the following code in your editor and run it to observe the code.

Booltest.java

//Demonstrates Boolean data type.

class Booltest { 
public static void main(String args[]) { 
boolean b; 
b = false; 
System.out.println("b is " + b); 
b = true; 
System.out.println("b is " + b); 
// a boolean value can control the if statement 
if(b) System.out.println("This is executed."); 
b = false; 
if(b) System.out.println("This is not executed."); 
// outcome of a relational operator is a boolean value 
System.out.println("10 > 9 is " + (10 > 9)); 
} 

}
   finalexmp.java

 public class finalexmp {


public static void main(String[] args) {



final int x=5;



x = x +  5 ;



System.out.println("X=" + x);


}

}
Do the following: 

                       Remove the reserved keyword final and then see the result.

Data Type Conversions:

Compile and run the following code and explain what does this code shows.
Conversion.java

class Conversion{

public static void main(String args[]){

byte b;

int i=1;

float f=4.4f;

double d=102.56;

System.out.println("\n Conversion of int to byte");

b=(byte)i;

System.out.println("i and b"+i+" "+b);

System.out.println("\n Conversion of float to int");

i = (int)f;

System.out.println("f and i"+f+" "+i);

System.out.println("\n Conversion of double to int");

i=(int)d;

System.out.println("d and i"+d+" "+i);

System.out.println("\n Conversion of double to float");

f = (float)d;

System.out.println("d and f"+d+" "+f);

System.out.println("\n Conversion of int  to double");

d=i;

System.out.println("d and i"+d+" "+i);

System.out.println("\n Conversion of double to byte");

b=(byte)d;

System.out.println("d and b "+d+" "+b);

}

}
Dyninit.java

class Dyninit {

public static void main(String args[]) {

double a = 3.0, b = 4.0;

// c is dynamically initialized

double c = Math.sqrt (a * a + b * b);

double d=Math.random();

int e = (int)Math.random();

System.out.println("Hypotenuse is " + c);

System.out.println("random number ="+d);

System.out.println("random number as int ="+e);

}

}
Promotion:
Compile and run this code to observe the output.

class Promote{

public static void main(String args[]){

byte b=42;

char c=’a’;

short s=1024;

int i=50000;

float f=5.67f;

double d=0.1234;

double result=(f*b)+(i/c)-(d*s);

System.out.println(“ result = ”+result);

}

}

int x = 8;                                  //literal value

int y = 5 + 3;                           //Constant expression

int w = (x + y) / 2;                 //Expression

literal value: by defining the value we wish to store in the variable literally. For example,assigning 8 directly to an integer, 'a' directly to a character or "Hello" directly to a 

string.

Expression: expressions are evaluated in runtime to generate a single value, for example, the expression 1 + 3 – 5 evaluate at runtime and generate a final value of -1.
TASKS:
1- Find the average, sum, percentage of marks of a student in subjects. Take the marks of subjects from user as command line arguments.  Choose appropriate data type.
Physics marks 
Chemistry marks 
Biology marks 
2- How many millimeters, centimeters, meters, kilometers are there in 5 miles distance. Choose appropriate                  data types.
1 mile = 1.609344km
3- Implement the constant Expression as int and float and explain there is any difference or not.
int i=36/10+68/10-31%4;

float j=36.0f/10+68/10-31%4;

4- Implement the following Expressions.
     a = 3, b = 5, c = 1, x = 2, y = -2, and z = 1.6
a) (a / c) + z / a

b) c + b / x – y
5-  Generate random numbers using Math.random( ) function and these numbers should be less than 100.
6-   For above mentioned task 2 covert the data types to other possible data types. Then show the values after and   before the conversion.
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