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 ʤʰʫʥʺ1 
 

 ʬʥʢʸʺ13 – ʭʥʫʩʱ 
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ʷʴʥʠʡ ʤʰʩʧʡ! 

  ʪʬʤʮʡ ʥʰʩʱʩʫʹ ʭʩʠʹʥʰʤ ʬʫ ʺʠ ʬʥʬʫʺ ʤʰʩʧʡʤ
ʸʨʱʮʱʤ: 

  ʺʥʠʶʸʤʤ ʬʫ 
ʭʩʬʥʢʸʺ ʬʫ 
ʺʩʡ ʩʬʩʢʸʺ ʬʫ 

ʸʥʢʱ ʸʮʥʧ 
ʺʥʩʠʷʩʸʮʠ ʺʥʬʠʹ 
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ʭʩʷʹʰʮ ʬʲ ʺʶʷ 

 ʡʩʧʸʤʬ ʬʥʫʩ ʷʹʰʮʣʧʠ ʷʹʰʮʮ ʸʺʥʩ 
 ʣʩʮʺ ʭʤ ʷʹʰʮʡ ʭʩʺʥʸʩʹʭʩʩʸʥʡʩʶ , ʬʣʧʮ ʺʸʩʸʡʫʥ

ʭʩʨʹפʥʮ 
public interface MyInterface { 

 public abstract int foo1(int i); 

 int foo2(int i); 

} 

 

 The modifiers of foo1 and foo2 are the same. 
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ʭʩʷʹʰʮ 
 public interface Foo {  
 public void bar() throws Exception;  

}  
 

public class FooImpl implements Foo {  

   public void bar() {  

       System.out.println("No exception is thrown");  

  } 
 

 public static void main(String args[]) {  

  Foo foo = new FooImpl(); 

  foo.bar(); 

 } 

} 

ʬʴʮʷʺʮ ʣʥʷʤ ʭʠʤ ?ʠʬ ʭʠ ,ʤʮʬ? 
ʯʫ ʭʠ ,ʤʶʩʸ ʺʠʩʢʹ ʹʩ ʭʠʤ ?ʹʩ ʭʠ ,ʤʮʬ  ?
ʺʸʧʠ ,ʨʬʴʤ ʤʮ? 

ʤʩʶʬʩʴʮʥʷ ʺʠʩʢʹ: 
"Unhandled exception type Exception" 
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ʭʩʷʹʰʮ - ʪʹʮʤ 
 public interface Foo {  
 public void bar() throws Exception;  

}  
 

public class FooImpl implements Foo {  

   public void bar() {  

       System.out.println("No exception is thrown");  

  } 
 

 public static void main(String args[]) {  

  FooImpl foo = new FooImpl(); 

  foo.bar(); 

 } 

} 

ʬʴʮʷʺʮ ʣʥʷʤ ʭʠʤ ?ʠʬ ʭʠ ,ʤʮʬ? 
ʯʫ ʭʠ ,ʤʶʩʸ ʺʠʩʢʹ ʹʩ ʭʠʤ ?ʹʩ ʭʠ ,ʤʮʬ?  
ʺʸʧʠ ,ʨʬʴʤ ʤʮ? 

ʨʬʴ: 
"No exception is thrown" 
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ʤʹʥʸʩʥ ʭʩʷʹʰʮ 
Consider the following class hierarchy: 
 

Interface Animal {…} 
class Dog implements Animal{…} 
class Poodle extends Dog {…} 
class Labrador extends Dog {…} 
 

 

Which of the following lines (if any) will not compile? 
 

Poodle poodle = new Poodle(); 

Animal animal = (Animal) poodle; 

Dog dog = new Labrador(); 

animal = dog; 

poodle = dog; 

poodle = (Poodle) dog; 
-No compilation error 

-Runtime Exception 

Animal 

Dog 

Labrador Poodle 

- Compilation Error 
Type mismatch: cannot convert 

from Dog to Poodle Labrador labrador = (Labrador) dog; 

-No compilation error 

-No Runtime Exception 
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ʤʹʥʸʩʥ ʭʩʷʹʰʮ 
class A { 

    public void print() { 

        System.out.println("A"); 

    } 

} 

         

class B extends A implements C { 

} 

 

interface C {    

    void print(); 

} 

ʤʩʶʬʩʴʮʥʷ ʺʥʠʩʢʹ ʯʩʠ 

ʤʠʩʢʹ ʹʩ ʭʠʤ? 

public ʬʣʧʮ ʺʸʩʸʡʫ 
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ʤʹʥʸʩʥ ʭʩʷʹʰʮ 
class A { 

  void print() { 

        System.out.println("A"); 

    } 

} 

         

class B extends A implements C { 

} 

 

interface C {    

    void print(); 

} 

ʤʩʶʬʩʴʮʥʷ ʺʠʩʢʹ: 
The inherited package 

method A.print() 

cannot hide the public 

abstract method in C 

ʤʠʩʢʹ ʹʩ ʭʠʤ? 



The following table shows the access to 

members permitted by each modifier 
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ʭʩʺʥʸʩʹ ʬʹ ʤʱʩʸʣ 
public class A { 

 public void print() { 

  System.out.println("A"); 

 } 

} 

         

public class B extends A { 

 public void print() {  

  System.out.println("B"); 

 }  

} 

public class C { 
 public static void main(String[] 

args){ 

  B b = new B(); 

  A a = b; 

 

  b.print(); 

  a.print(); 

 } 

} 

ʬʴʮʷʺʮ ʣʥʷʤ ʭʠʤ ?ʠʬ ʭʠ ,ʤʮʬ? 
ʯʫ ʭʠ ,ʤʶʩʸ ʺʠʩʢʹ ʹʩ ʭʠʤ ?ʹʩ ʭʠ ,ʤʮʬ  ?
ʺʸʧʠ ,ʨʬʴʤ ʤʮ? 

ʨʬʴʤ: 
B 
B 

ʡ ʪʸʥʶ ʯʩʠ-
casting 
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 ʭʩʺʥʸʩʹ ʬʹ ʤʱʩʸʣʺʥʠʸʩʰʥ 
public class A { 

 public void print() { 

  System.out.println("A"); 

 } 

} 

public class B extends A { 

 protected void print() { 

  System.out.println("B"); 

 } 

} 

public class C { 

 public static void main(String[] 

args) { 

  B b = new B(); 

  b.print(); 

 } 

} 

ʤʩʶʬʩʴʮʥʷ ʺʠʩʢʹ: 
"Cannot reduce the 

visibility of the 

inherited method from A" 

ʬʴʮʷʺʮ ʣʥʷʤ ʭʠʤ ?ʠʬ ʭʠ ,ʤʮʬ? 
ʯʫ ʭʠ ,ʤʶʩʸ ʺʠʩʢʹ ʹʩ ʭʠʤ ?ʹʩ ʭʠ ,ʤʮʬ  ?
ʺʸʧʠ ,ʨʬʴʤ ʤʮ? 
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 ʭʩʺʥʸʩʹ ʬʹ ʤʱʩʸʣʺʥʠʸʩʰʥ (2) 
public class A { 

 protected void print() { 

  System.out.println("A"); 

 } 

} 

public class B extends A { 

 public void print() { 

  System.out.println("B"); 

 } 

} 

public class C { 

 public static void main(String[] 

args) { 

  B b = new B(); 

  b.print(); 

 } 

} 

ʨʬʴʤ: 
B 

ʬʴʮʷʺʮ ʣʥʷʤ ʭʠʤ ?ʠʬ ʭʠ ,ʤʮʬ? 
ʯʫ ʭʠ ,ʤʶʩʸ ʺʠʩʢʹ ʹʩ ʭʠʤ ?ʹʩ ʭʠ ,ʤʮʬ  ?
ʺʸʧʠ ,ʨʬʴʤ ʤʮ? 
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ʤʹʸʥʤ 
public class A { 

 public void foo() {     
  System.out.println("A.foo()"); 

 } 

 

 public void bar() {   
  System.out.println("A.bar()"); 

  foo(); 

 } 

} 

 

  public class B extends A { 

 public void foo() { 

  System.out.println("B.foo()"); 

 } 

 

 public static void main(String[] 

args) { 

  A a = new B(); 

  a.bar(); 

 } 

} 

ʨʬʴʤ: 
A.bar() 
B.foo() 

ʬʴʮʷʺʮ ʣʥʷʤ ʭʠʤ ?ʠʬ ʭʠ ,ʤʮʬ? 
ʯʫ ʭʠ ,ʤʶʩʸ ʺʠʩʢʹ ʹʩ ʭʠʤ ?ʹʩ ʭʠ ,ʤʮʬ  ?
ʺʸʧʠ ,ʨʬʴʤ ʤʮ? 
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 ʤʹʸʥʤ(2) 
public class A { 

 private void foo() {     
  System.out.println("A.foo()"); 

 } 

 

 public void bar() {   
  System.out.println("A.bar()"); 

  foo(); 

 } 

} 

 

  public class B extends A { 

 public void foo() { 

  System.out.println("B.foo()"); 

 } 

 

 public static void main(String[] 

args) { 

  A a = new B(); 

  a.bar(); 

 } 

} 

ʨʬʴʤ: 
A.bar() 
A.foo() 

ʬʴʮʷʺʮ ʣʥʷʤ ʭʠʤ ?ʠʬ ʭʠ ,ʤʮʬ? 
ʯʫ ʭʠ ,ʤʶʩʸ ʺʠʩʢʹ ʹʩ ʭʠʤ ?ʹʩ ʭʠ ,ʤʮʬ  ?
ʺʸʧʠ ,ʨʬʴʤ ʤʮ? 
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ʭʩʠʰʡʥ ʤʹʸʥʤ 
public class A { 

 String bar = "A.bar"; 

  

 A() { foo(); } 

  

 public void foo() { 

  System.out.println("A.foo(): bar = " + 
bar); 

 } 

} 

  

public class B extends A { 

 String bar = "B.bar"; 

  

 B() { foo(); } 

  

 public void foo() { 

  System.out.println("B.foo(): bar = " + 
bar); 

 } 

} 

public class C { 

 public static void main(String[] 

args) { 

  A a = new B(); 

  System.out.println("a.bar = " 

 + a.bar); 

  a.foo(); 

 } 

} 

What is the output? ʨʬʴʤ:  
B.foo(): bar = null 

B.foo(): bar = B.bar 

a.bar = A.bar 

B.foo(): bar = B.bar 
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 ʭʩʠʰʡʥ ʤʹʸʥʤ(2) 
public class A {  

 protected B b = new B();     

 public A() { System.out.println("in A: no args."); } 

 public A(String s) { System.out.println("in A: s = " + s); }  

} 

  

public class B {  

 public B() { System.out.println("in B: no args."); } 

}  

  

public class C extends A {  

 protected B b; 

 public C() { System.out.println("in C: no args."); } 

 public C(String s) { System.out.println("in C: s = " + s); }  

} 

   

public class D { 

 public static void main(String args[]) {  

  C c = new C();  

  A a = new C(); 

 } 

} 

What is the output? ʨʬʴʤ: 
in B: no args. 

in A: no args. 

in C: no args. 

in B: no args. 

in A: no args. 

in C: no args. 
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 ʭʩʠʰʡʥ ʤʹʸʥʤ(3) 
public class A {  

 protected B b = new B();     

 public A() { System.out.println("in A: no args."); } 

 public A(String s) { System.out.println("in A: s = " + s); }  

} 

  

public class B {  

 public B() { System.out.println("in B: no args."); } 

}  

  

public class C extends A {  

 protected B b; 

 public C() { System.out.println("in C: no args."); } 

 public C(String s) { System.out.println("in C: s = " + s); }  

} 

   

public class D { 

 public static void main(String args[]) {  

  C c = new C("c");  

  A a = new C(“a"); 

 } 

} 

What is the output? ʨʬʴʤ: 
in B: no args. 
in A: no args. 
in C: s = c 
in B: no args. 
in A: no args. 
in C: s = a 
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ʨʷʩʩʡʥʠ ʺʸʩʶʩʡ ʺʥʬʥʲʴʤ ʸʣʱ 

 ʪʸʲ ʬʥʧʺʠʩʨʬʥʴʩʣ ʲʴʥʮ ʺʥʣʹʬ. 
 
 ʡʠʤ ʺʷʬʧʮ ʬʹ ʩʠʰʡʬ ʤʠʩʸʷ( ʸʣʱ ʥʺʥʠ ʸʸʥʢʹ

ʺʩʡʩʱʸʥʷʸ ʺʥʬʥʲʴ.) 
 
  ʤʸʥʹʡ ʭʤʬ ʥʮʹʥʤʹ ʭʩʫʸʲʤ ʩʴʬ ʲʴʥʮ ʺʥʣʹ ʬʥʧʺʠ

ʭʩʸʣʢʥʮ ʭʤ ʤʡʹ. 
 
ʩʠʰʡʤ ʬʹ ʣʥʷʤ ʸʠʹ ʲʥʶʩʡ. 
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ʭʩʺʥʸʩʹ ʬʹ ʤʱʮʲʤʥ ʤʱʩʸʣ 

public class A {       

 public float foo(float a, float b) throws IOException { 

 } 

} 
 

public class B extends A { 

 … 
} 

 

ʡ ʸʩʣʢʤʬ ʯʺʩʰ ʭʩʠʡʤ ʭʩʺʥʸʩʹʤʮ ʥʬʩʠ- B? 
 

1. float foo(float a, float bƀ{…} 
2. public int foo(int a, int b) throws Exception{…} 
3. public float foo(float a, float b) throws Exception{…} 
4. public float foo(float p, float qƀ {…} 
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ʭʩʺʥʸʩʹ ʺʱʩʸʣʥ ʤʹʸʥʤ 

public class A { 

 public void fooſƀ {…} 
} 

     

public class B extends A { 

 public void fooſƀ {…} 
} 

     

ʬ ʠʥʸʷʬ ʸʹʴʠ ʭʠʤ-foo   ʬʹ
A  ʪʥʺʮB? 

ʤʡʥʹʺ: 
ʪʸʣ super.foo() 



21 

 ʭʩʺʥʸʩʹ ʺʱʩʸʣʥ ʤʹʸʥʤ(2) 
public class A { 

 public void fooſƀ {…} 
} 

     

public class B extends A { 

 public void fooſƀ {…} 
} 

 

public class C extends B { 

 public void fooſƀ {…} 
} 

     

ʬ ʠʥʸʷʬ ʸʹʴʠ ʭʠʤ-foo   ʬʹ
A  ʪʥʺʮC? 

ʤʡʥʹʺ: 
ʸʹʴʠ ʩʠ,  

super.super.foo() 

- ʩʷʥʧ ʠʬ 
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ʤʡʥʹʺ: ʮ ʵʥʧ ʭʬʥʫ-d 

ʺʥʩʮʩʰפ ʺʥʷʬʧʮ 
public class Test { 

 public int a = 0; 

 private int b = 1; 

 

 public void foo(final int c) { 

  int d = 2; 

          

  class InnerTest { 

   private void bar(int e) { 

                

   } 

  } 

  d = 3;  

  a = 3;  

 } 

}  

ʮ ʭʩʰʺʹʮ ʥʬʩʠ- a-e   ʤʸʥʹʤʮ ʭʩʹʩʢʰ
ʺʰʮʥʱʮʤ? 



 ʺʥʩʮʩʰפ ʺʥʷʬʧʮ- ʭʥʫʩʱ 
Fields access Interface Inner Scope Type 

Only static yes no member Static 

nested 

Static and non-static no yes member Inner non-

static 

Effectively final local 

variables or parameters 

that are accessible in 

the scope of the block 

no yes Local scope local 

Effectively final local 

variables or parameters 

that are accessible in 

the scope of the block 
 

no yes Only the point 

where it is 

defined  

anonymous 
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enum 
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 fixed set of constants 

All enums implicitly 

extend java.lang.Enum

An enum cannot 
extend anything else. 

The constructor for an 

enum type is always 

private implicitly. You 

cannot invoke an 

enum constructor 
yourself. 



enum 
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static values method 

that returns an array 

containing all of the 

values of the enum in 

the order they are 
declared 

Output:  

 Mondays are bad. 

SUNDAY 

MONDAY 

TUESDAY 

WEDNESDAY 

THURSDAY 

FRIDAY 
SATURDAY 



ʭʩʩʸʰʢ ʭʩʴʱʥʠ 
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 ʯʺʩʰ(ʩʥʶʸ ʥʬʩʴʠʥ )ʭʢ ʡʥʺʫʬ:  

new HashSet<>();  



ʭʩʩʸʰʢ ʭʩʴʱʥʠ 
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 ʠʥʤʹ ʩʨʨʱ ʱʥʴʩʨ ʬʲ ʸʩʤʶʤʬ ʭʩʡʩʩʧ ʥʰʧʰʠ ʭʠʤHashSet  ?
ʣʡ" ʸʺʥʩ ʩʬʬʫʤ ʱʥʴʩʨʡ ʹʮʺʹʰ ʫSet  ʥʰʧʰʠ ʯʫ ʭʠ ʠʬʠ

 ʬ ʺʩʴʩʶʴʱ ʭʩʹʸʣʰHashSet .ʭʩʠʡʤ ʭʩʸʷʮʡ ʬʹʮʬ: 
.1 ʬ ʹʩʹ ʤʣʥʺʮ ʬʩʲʴʤʬ ʭʩʶʥʸ ʥʰʧʰʠHashSet   ʬ ʠʬ ʪʠ

Set (ʬʬʫʡ ʥʦʫ ʹʩ?) 
.2 ʷʸ ʬʡʷʬ ʹʸʥʣʹ ʺʥʸʩʹʡ ʭʩʹʮʺʹʮ ʥʰʧʰʠHashSet  

 ʠʬʥSet . 



ʭʩʩʸʰʢ ʭʩʴʱʥʠ 
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 ʬʡʷʬ ʺʹʸʥʣ ʤʩʶʷʰʥʴʤ ʲʥʣʮHashSet ?ʣʡ"  ʹʮʺʹʰ ʫ
ʩʬʬʫ ʸʺʥʩʹ ʤʮʫ ʱʥʴʩʨʡ . ʬʫ ʤʴʬ ʧʥʬʹʬ ʬʫʥʰ ʭʠʤSet ?

ʲ"ʤʬʹ ʹʥʮʩʮʤ ʮ ,ʠʬʹ ʤʡʩʱ ʯʩʠ .ʺʮʠʤ ʯʲʮʬ ,  ʧʥʬʹʬ ʬʫʥʰ
 ʥʬʩʴʠCollection. 



ʭʩʩʸʰʢ ʭʩʴʱʥʠ 
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ʣʥʷʡ ʸʴʹʬ ʬʫʥʰʹ ʥʤʹʮ ʣʥʲ ʹʩ ʭʠʤ? 
 ʬʹ ʹʥʮʩʮʤ ʩʫ ʡʬ ʭʩʹʰfunc   ʬʹ ʳʱʥʠ ʬʡʷʬ ʥʰʺʥʠ ʡʩʩʧʮ ʠʬ

ʺʥʦʥʸʧʮ .  ʺʠ ʥʹʮʮʩ ʳʱʥʠʤ ʩʸʡʠʹ ʠʩʤ ʤʣʩʧʩʤ ʤʹʩʸʣʤ
toString , ʡ ʨʷʩʩʡʥʠ ʬʫʬ ʧʨʡʥʮʹ ʤʮJava. 



ʭʩʩʸʰʢ ʭʩʴʱʥʠ 
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 ʡ ʹʮʺʹʰ >?<ʲ"  ʱʥʴʩʨ ʬʫ ʬʹ ʭʩʴʱʥʠʡ ʹʥʮʩʹ ʸʹʴʠʬ ʮ
ʩʸʹʴʠ. 

ʡʬ ʥʮʩʹ , ʺʠ ʸʩʣʢʤʬset  ʱʥʴʩʨʮCollection<Object>   ʠʬ
ʤʸʨʮʤ ʤʺʥʠ ʺʠ ʢʩʹʩ ,  ʤʩʶʷʰʥʴʤ ʺʠ ʬʩʲʴʤʬ ʬʫʥʰ ʦʠʹ ʯʥʥʩʫ

 ʩʨʨʱ ʱʥʴʩʨʮ ʨʷʩʩʡʥʠ ʭʲ ʷʸ ʥʦʤCollection<Object> 



ʭʩʩʸʰʢ ʭʩʴʱʥʠ 
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 ʡ ʹʮʺʹʰ >?<ʲ"  ʱʥʴʩʨ ʬʫ ʬʹ ʭʩʴʱʥʠʡ ʹʥʮʩʹ ʸʹʴʠʬ ʮ
ʩʸʹʴʠ. 

ʡʬ ʥʮʩʹ , ʺʠ ʸʩʣʢʤʬset  ʱʥʴʩʨʮCollection<Object>   ʠʬ
ʤʸʨʮʤ ʤʺʥʠ ʺʠ ʢʩʹʩ ,  ʤʩʶʷʰʥʴʤ ʺʠ ʬʩʲʴʤʬ ʬʫʥʰ ʦʠʹ ʯʥʥʩʫ

 ʩʨʨʱ ʱʥʴʩʨʮ ʨʷʩʩʡʥʠ ʭʲ ʷʸ ʥʦʤCollection<Object> 



ʭʩʩʸʰʢ ʭʩʴʱʥʠ 
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