2023-07-19

allPiggyTotal 0.00

Static Class Variables

- name : string
- numS5 :int
- num10 : int

Piggy dave = new Piggy("Dave");

Pi 1 P Arl L Tto s
i arlene = new Pi "Arlene"); - total : double
agy ggy( ) e /

Piggy kato = new Piggy("Kato™y + Piggy( String name)

+ addCoin( Coin c)
+ toString() : String

is a static class vareie arlene| | Piggy [

name : string /
nums :int
num10 :int
num25 : int
- total : double
- it’s underlined In"GML_diagrams - alltooyiatal - double
+ Piggy( String name)
i+ addCoin( Coin c)
+ toString() : String
/

. . c Piggy [
assigned to the static variable e sirng

- numS5 : int

- there’s just one memory location

- num10 : int

- num25 : int

- total : double

-+ allPiggyTotal : double

- Allinstances have a reference to that R —
one memory variable. gt i

I+ toString() : String

is the sum of the total amount contained in all Piggy bank instances
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Overloaded Methods

Overloading is creating a method that has the same name as another
method in the class (or a parent class), but with different parameters and/or

return value
public double getMin( double n1, double n2 ) {
if (N1 <n2) return ni;
return n2;

}

public int getMin (intnl, intn2 ) {
if (N1 <n2) refurnnl;
return n2;

Overrided Methods

Overrided methods are created when a sub (child) AlpE

class that has the same name, return value, and + draw(GraphicsContext gc)
parameters as a method in one of the super (parent)
classes. ﬁ

Circle

The draw method is overloaded twice in the sketch
to the right.

+ draw(GraphicsContext gc)

i

Target

+ draw(GraphicsContext gc)
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Q24 Copy each letter from the secretWord into a char array.
Output the char array with two spaces between each letter
both forwards and backwards in lower case, then output

the number of vowels, i.e. aeiou
String secretWord = “HALLOWEEN”

char[ ] ch = new char[ secretWord.length() 1;

int vowels = 0;

for(int c=0; c < secretWord.length( ); c++) {
ch[c] = secretWord.toLowerCase().charAt(c);

if (ch[c] == ‘a’ || chlc] == ‘e’ | | ch[c] == ‘i’ | | ch[c] == ‘0’ || ch[c] == “u’)
vowels++;

}
//forwards

for(int i=0; i < ch.length; i++) A24
System.out.print ( ch[i] + “ “); h a I I oween

¥ /backwards n e e w o | I a h
for(int i=ch.length-1; i >= 0; i--) Vowels — 4

System.out.print ( ch[il + “ “);

System.out.printin();

System.out.printin(“Vowels = “+vowels);



Polymorphism (tricky)

Shape

i

Circle

+ draw(GraphicsContext gc)

i

Target

. . Actual
run-time

i Type
check Vi
M

Shape s = new Targét() ki

Shape

+d raw(GraphicsContext gc)

A

Declared
Type

"compiler-check"

i

Circle

+ draw(GraphicsContext gc)

s.draw(gc);

the actual type isused as

fi

a starting place for

Target
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locating method to run

+ draw(GraphicsContext gc) + draw(GraphicsContext gc)

this side has a compiler error, since
s.draw(gc) can't be found in Shape class

this side compiles ok, since
s. draw(gc) is found in Shape class

A5. Write a loop to initialize all 50
elements of the array below to: true

//Enhanced Loop - can’t set array elements using
//the temporary x variable; five “false” values will occur
| public class TestProgram

//standard for {
for (int i=0; i< 50; i++)
b[i] = true; |

public static void main(String[] args) {

boolean[] b = new boolean[50];

X

for(int i=0; i< b.length; i++)
System.out.printin(b[il);

for(boolean x : b)
X = true;




A10. Instantiate and populate array,

“u_n

a” in as few java code lines as |
possible.

d

int[]la={3,1,-1};

public static void main(String[] args)
Die [] dice = new Die [1000000];

for (Die © : dice) {
= new Die();

}

The code above does not create Die objects in each array element because of how the enhanced for loop
works in Java.

In the enhanced for loop, the variable < is not a reference to the actual array element, but rather a
temporary variable that holds the value of each element in the array during each iteration.

Assigning a new value to ¢ does not modify the corresponding array element.

The code is assigning a new Die object to the temporary variable </, but it does not update the array
element diceli]. As aresult, all elements of the dice array remain null.

2023-07-19
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To correctly inifialize each array element with a Die object,
you should use a regular for loop instead, like this:

Vet b e
.\\"\*\\\\\: [e] §\"‘)‘\ :"t\\ J]
oy
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® S >
age cger.parse



Why is Inheritance Good

Inheritance in Java provides a powerful mechanism for code
reuse, flexibility, and organization, making it a fundamental
concept in object-oriented programming.

. Reduces duplicate code.

. By extending a parent class, you inherit methods that you don’t have to re-write.

. Overriding: allows you to provide specific tailored methods for a class.

. Polymorphism: objects of different classes can be treated uniformly through a common interface.
. Maintenance: easier to maintain the code, everything in just one spot.

. Allows you to extend the functionality of existing classes by adding new features in the child classes.

Association - referstoa® " relationship between 2
objects. Thatis, “Class2 Class1”

Write the minimum amount of code necessary to
represent the two classes in the UML class diagram

ontheright.

public Class1 {}

public Class2 {
Classl: a, b;

2023-07-19
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Inheritance - " relation

( a class can only extend to pareni)

Animal

eats. moves around,
sleeps, dies, etc.

A Wug Bird. A Bird Animal T;S 5

public class Bird Animal { Bird

feathers, wings,
flight, etc.

}

public class Wug Bird { Ti; a
Wug

}

Array of Objects

Write the minimum amount of Java code necessary to create an array of 10 Class1

objects of type Class1 (see the diagram on the right). Each Class1 object in X int

the array should have a different value for its x variable. +Class1(xint)
getX(): int

Class1[] a = new Class1[10];
for (inti=0; i <a.length; i++)

creates an empty array of all, null

a[i] = new Classi(i);

each element becomes a Class] inside the loop
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Array of Objects

Write a single line of Java code to print the x value of the 3" item of the array

called, a

Class1
-x:int
+Class1(x:int)
getX(): int

Array of Objects

WiiEXelg to display all of the “x” values
from each element of array, @

Class1
-X:int
+Class1(x:int)
getX(): int
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Array of Objects

Write an to display all of the “x” values
from each element of array, a

Class1

-X: int
+Class1(x:int)
getX(): int

GUI Programming

Suppose you have a Button called, button.
What is the trigger line in the GUI program which will
activate a handler routine to process the button’s purpose?

/l'5. Add Event Handlers and do final setup quarter

10
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GUI Programming

What is the method’s return type, name and signature if the
If the user presses the Button called, button?
button.setOnAction ( this::buttonHandler );

11



