APCS Java: Chapter 4/5/6

x++;  // same as: x=x+1; 

x--; // x = x – 1

x+=y; // same as x = x + y

x-=; // same as ??

x*=y;

x/=y;

x %= y;  // x = x % y

For now, we will skip 5.2.1 (standard input) because using hsa.Stdin to get input from the user is much easier. 

reading Strings:

String name;

System.out.print(“Enter your name:”);

name=Stdin.readln();

System.out.println(“Hello, “+name);

What import is needed to run the above code?

You can read other data types with:

readDouble

readBoolean

readString

Math.sqrt( ) is a method of the Math class which returns a square root of a number. We want to write a program to ask the user for a ,b and c of a quadratic equation, and print the two solutions (assuming they are real). Write comments to make clear.

Assignment: p185-188 #1,5,11

Chapter 6: Java Objects

Think of an object as a super-variable – containing data and methods packaged together. Think of a Java class as a super data type, with objects created of that type.

It’s easiest to see an example of objects and classes. When you use a class, the program must know where to go to look for the class. If the class is in the same folder as your program, it will be found. Otherwise, it must be imported as a java class, or a special class made for your test, an hsa (Holt Software Assoc.) class.

import hsa.* imports all the classes in the hsa package

A PhoneBook class holds names, numbers, and methods to add new info and look up numbers. With that one class, we may create many actual phone book objects:

myFriends, bostonPhoneBook, nycPhoneBook, providencePhoneBook,…

objects are actually references to the address of that object. Mostly, this is not a factor, but it may be. 

int x,y;

x=6;

y=x;

x=5;

what are the values of x and y?

SomeClass x,y; //x and y are objects of a class

x=firstValue;

y=x; // y now equals the address of the object in x

//if we change the actual object referenced by x, has y changed? 

object variables are actually object reference variables

declaring objects:

PhoneBook myFriends; //which is the object? which is the class?

myFriends is a variable which is a reference to a PhoneBook object

a String is an object:

String firstName, lastName;

After declaring an object variable, we must create the actual object! We must instantiate the object.

PhoneBook myFriends;

myFriends = new PhoneBook (); // this line with new instantiates (creates) the object referenced by myFriends.

or

PhoneBook myFriends = new PhoneBook ();

ex:

String = new String(“William”);

PhoneBook myFriends = new PhoneBook(100); // some instantiation commands (constructors) require arguments to be sent. What might 100 mean?

objects may be associated with methods. 

ex:

myFriends.add(“John Doe”,”617-547-6100”);

notice the form: (object name) (dot) (method named) (arguments sent to the method)

see page 199 of text for a full program using the PhoneBook class

Random class:

import java.util.Random;

Random rand= new Random(); // rand allows the creation of random ints

int x = rand.nextInt(11); // returns a rand int from 0-10

How could we get a random number from 20-25?

Note: when you instantiate a Random object, it resets the random number generator to an initial value in its sequence. If you instantiate it again, it starts the sequence at the beginning (if the clock time is the same) resulting in repeated numbers - not random! Solution: instantiate a Random object ONLY ONCE.

methods can receive info (what info is received in methods above?)

a method may also return a value. To use a method properly, we need to know the kind of parameters it needs, and what type it returns. We need a method’s signature.

the signature for nextInt would be:

int nextInt(int maxPlusOne)

Some methods don’t return a value, like add (phone)

void add(String name, String phoneNumber)

String lookup(String name)

The line to instantiate is actually a call to a special method, a constructor.

A classes interface gives enough info to use that class. See p 202 for the interface of the PhoneBook class.

The idea is for you to only know the interface, and be able to use lots of code written by others!

One fun class you will use will be the PaintBug class. These bugs will move across a graphics window, leaving a trial of paint in its path. See page 204 for a diagram, along with degree definitions. Page 205-206 has the entire interface for using this class.

Why are there 5 different PaintBug methods? Which methods will we call to draw a square?

Complete program is in the text, page 208. Also, look at the code to draw a large letter A (p211-212).

A class object of PhoneBook type contained data. Methods that modify or use internal data are object methods. Not all objects deal with object data. Some are more like libraries of methods. Math is such a class (with Math.sqrt( )). If data is not used, Java allows a class method or static method to be used. We never create a Math object, but directly access the methods from Math itself. A class may have both object and class methods.

A signature shows whether it is a static method:

static String Stdin.readLine ( )

See page 213-214 for more methods of the Math class.

The PaintBug class has class methods, too. See p215

With a partner, do page 233 #5,6

Formatting format using hsa.Stdout:

You can format output in columns like:

145
23
6

    8
 9       11

  6.66
67.09

88.80 8.90

(right justify, line up decimal places) 

See the partial interface for Stdout on page 218-219

Which commands would print output like above?

Numbers are normally right justified in a field while Strings are left justified. Why is this the case? You can right justify strings by negating the field width (see p221).

The NumberFormat class can print currency, with $ and commas (p 224), or just numbers with commas.

optional: formatting in date format (p 229-231)

assignment:

I.

p233-234 #7, 10

II. Modify your two chapter 3 programs so that numbers are formatted correctly for money (and commas if large enough)

III. Write a program which asks the user for a minimum and maximum integer, and prints 5 random integers between them (inclusive), right justified in a column.

example:

Enter the minimum and maximum integer, separated by a space:

5 200

  67

111

    6

124

  98

