Introduction to Simple Java Programs

// The "FirstProgram" class.

import java.awt.*;

import hsa.Stdin;  // imports a library with standard input commands

public class FirstProgram  

// so the name of the program must be called FirstProgram.java

{

/* if your comment is more than one line,.

use the slash star method - note - comments are in green.

Comments allow the reader of the program to better understand it. Important!

Especially when that reader is your teacher, who will grade you. Also

important in industry, where our company will hire a new programmer to make

changes to your code long after you are gone (from he company)*/

    public static void main (String[] args)

    {

        System.out.println("Welcome to this first program.");

        System.out.println("Type in 2 integers, separated by a space or spaces:");

        int num1,num2;

        num1=Stdin.readInt(); // this command is known from the Stdin library

        num2=Stdin.readInt();

        int sum=num1+num2;

        int product=num1*num2;

        int difference=num1-num2;

        int quotient=num1/num2;

        System.out.println("The sum of "+num1+" and "+num2+" is "+sum);

        System.out.println("The difference "+num1+"-"+num2+" is "+difference);

        System.out.println("The product of "+num1+" and "+num2+" is "+product);

        System.out.println("The quotient of "+num1+"/"+num2+" is "+quotient);

    } // main method

} // FirstProgram class

Run the program, and try to guess exactly what happens each line (trace) Discuss what each line and symbol means:

/* comment inside    */

// use this for one line of comment – no end needed

public static void main

{  } : blocks

;

System.out.println(“stuff to be printed”);

// note: method calls are followed by ().

"  "

int a,b;

=

left value or lvalue

right value or rvalue

compile

run

double x=a/b;

if a=13 and b=5, why isn't the quotient a/b = 2.6 ? 

How can we fix the program so that it "looks" good? 

(double) x will convert an int x into a double. Two ints divided will always result in an int; if one is a double, result is a double

Will the program work for all values of a and b?

(what if b = 0? what if the numbers are very large?)

Rules for valid identifiers (names we make up for variables, objects, classes, etc.):

Start with a letter, followed by letters and/or numbers and/or _ (underscore). Identifiers should not be reserved words. They are also case sensitive. Two different variables: num , Num. They must not be Java keywords!

Your names should help the reader of your program to understand what the identifier does.

good names:

myAge
my_age

bad names:

t

myage

identifier conventions: class names (like Console and FirstProgram) start with an upper case letter. Objects and variables start with a lower case letter. Methods (like readInt) start with a lower case. If the name has more than one word, subsequent words start with an upper case (like Int of readInt()). Constants are all in UPPER_CASE.

The above program is a standalone application program. It does not need a web browser to run. (an applet, the other kind of program, is executed through a web browser)

Classes:

In this case, the class we write is an actual program. We will use and write other classes, classes which will contain data and other methods packaged in.

Keywords are words understood by the Java language, words like class and public (which means accessable to all)

Nested curly braces;

{



{


}

}

(indenting ignored by the computer)

Which “begin” braces are connect with which “end” braces?

(Ready allows you to automatically indent – in the editor window)

What happens if we use System.out.print instead of System.out.println? (Try it and test your hypothesis)

Besides int and double, another data type is boolean. Possible values: true or false

boolean correct=true;

How does the computer store variable values? In bits (which each have true/false values). How many bits are needed for a boolean value?

An int has 32 bits, so how many possible ints can be stored?

(use class notes here - you need to be able to do the math)

char letter=’x’;

char letter2=’X’;

other data types:

byte, short and long (different int types, to store bigger ints or save memory for smaller ones)

literals: concrete values of a data type. Here we set variables equal to literals:

int x=12;

double y=3.56;

char z=’g’;

boolean older=false;

we print string literals with :

System.out.println(“Hello there!”);

int x=5;

int y=x;

What are the values for x and y?

Constants: like variables, but cannot be changed. “final” designates a constant.

final double TAX_RATE=0.15;

double speedOfLight=1.86e5; // does sci notation

int x,y;

x=y; //error: uninitialized variable

int x=(int)(23.9); //cast double as an int, and truncates!

int x=23.9; // error!

double y=8; // automatical converts a smaller type into a larger one

You can cast from a char to an int, and vice versa. It uses the ASCII value of each letter. Find the value for a, b, c, A, B, C.

If you want to round a double instead of truncating it, use Math.round:

int i=(int) Math.round(6.75);

Arithmetic expressions:

order of operations: same as in algebra. For equal operations (like + and - ), evaluate from left to right. Precedence:

( )

* /  (equal operations)

+ -

review of mixing dtata types:

When two ints are combined with an operator, the result is always an int. If there is division of ints, the result is truncated to an int, so 5/2 = 2. Recommended: double(5)/2

If there is any double number in an expression, the result will automatically be a double

6 + 3.8 = ?

(int)6 + 3.2 = ?

(int)(6 + 3.2) = ?

How can we get the expression to add and then round to the nearest int?

modulo operator % can be used:

10 % 5 = 0

9 % 5 = 4

7 % 5 = 2

26 % 9 = 8

what does % do?

Assignment statement shortcuts:

sum+=2; // same as sum=sum+2

sum++; //same as sum=sum+1, which is sum+=1

sum-=5; // same as sum=sum-5

sum*=3; // sum=sum*3

sum/=10; //sum=sum/10

sum--; sum=sum-1;

there is no sum** (what would it mean?)

String variables

String name=”William”;

Reading whole words or single letters (Strings):

String word=Stdin.readString( ); 

//reads a user entered word, stopping at the first space or end of line

Specifying number of decimal places in an output sentence:

double money=2.75;

Stdout.print("The cost is $");

Stdout.println(money,0,2);  // no special indenting, 2 decimal places

Work independently (get help when you need it). Write well style programs that look good when run. Use constants where appropriate.

This is a good idea, so if the rate is used 50 times in a program, and then it changes to .16, only one change needs to be made: to the constant assignment. Constants are better than variables in this case so that an accidental change is not made.

Intro Java Lab (Chapter 3)

(For this first draft, don’t concern yourself with how many decimal places are printed. After all programs work, go back and change them so that money has two decimal places)

Use constants where appropriate

1.
Ask the user for a number of hours worked and print the salary if the rate is $8.75 per hour.

2. Assume that the tax rate is 12%. Ask the user for an income and a number of deductions. Print the tax but subtracting 2000x(# of deductions) from the income, and applying the tax rate.

Output should look like:

Type in yearly income and # of exemptions. Separate by a space:

28000  4

Your adjusted gross income is $20000 and your tax is $2400.
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