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Lectures

Lecture 1

.java : Java Program

.class : Java Byte Code
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) Comypile Translate )
.java — .class native code ( Intel x86 / Smartphone /
javac Java Virtual Machine

Mac / ARM )

Java Byte Code is still hard for human, so we learn the Java Language ( .java
file).
Java Virtual Machine (JVM) locates the class method main() from the class welcome and starts

execution from there.

javac 15 HmIFESHIT, 18 java program 4wiERL Java Byte Code; java F5SH JVM #i47,
EAE] main() FFiEHFRIETT

. — SRR java 34
class welcome {

/* The welcome Program

Illustrates a simple program displaying
a message.

% /

public static void main (String [ 1 args) {
System.out.println("welcome to Java!');

}

class : Java program source files ( . java) contain definition of classes (3§) .
{3 : Curly braces pair (£i&SXY) , TEEEHK

public static void main (String [ ] args) {}:
a method (/37%) of the class Welcome, named main().

IR, WEEESRER—IIMNES O .
/% %/ comments, I

main(string [] args) : FiBEfAEEaRE, S BEXE.

OOP

Object-oriented Programming, EAIXIRIRFE
Objects have two properties: fields (instance variables) and methods
FER (SLHIZE) M5k
A class (e.g. Customer) is a kind of mold or template to create objects
An object is a instance of a class

The object belongs to that class
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Blan, BB/ —1ES Customer B9ZE, we can create instances of this class, {5%0 Michael,
Bill. iIXEBAY Michael F Bill FEEXI5:.

OOP &

1.define classes

2.While the program is running, we may create objects from these classes
3.We may store information in classes and objects.

4.We send messages to a class or an object to instruct it to perform a task.

Creating Objects
An object is created by sending a new message to a class
new XHEF: BI& class BI—LfI
An object consists of fields to store data and methods to manipulate the data.
A message may instruct an object to change the fields (state) of the object itself through a method.
A method may return a value to the message sender
An object may return a value to the message sender through the method

Of course, we cannot send arbitrary messages to an arbitrary classes or objects.

BEX, AR

ISt
ERYTSIRIE (O0OP) $EL{K (entities) MAXIS (object), HIZE(class) FH{TiEME
STRASEATLAEFER (fields) PIREEUE, HESIE (method) FHATIRIE

Lecture 2

Quotes and Brackets

! Single Quote char'A’
! Double Quote "String"

() Brackets/ Parentheses ((1+3) * a)
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[]

{}

Single Quote
Square Brackets
Curly Brackets/ Braces
Semi-colon
Dot/ Full-stop

Comma

Java Naming Convention

Capitalization, X/NSHIRY

keyword

packagename

ClassName

FileName

methodName()

fieldName

variableName

CONSTANT

Java Program Structure

import <packagename>.<someclassname>;

import <packagename>.*;

class <ClassName>

{
<type>
<type>

<type>
{
3

<type>

{
}

<fieldNamel>;
<fieldName2>;

<methodNamel>(...)

<methodName2>(...)

char 'A'
array[index]
{ block/ method }
end of statement
object.member

parameter separator

class, if, double, int, for, while
javax.swing, javaapplication12
String, JOptionPane, Double
HelloWorld.java, JOptionPane.class
showMessageDialog(), parselnt()
System.out, DrinkDispenser.cokeStock
numberOfStudents, bodyWeight

JFrame.HEIGHT, Math.PI
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Example

import java.util.vector;
import javax.swing.*;

class Cu rrencycConverter

{
double rateHKtoEuro = 0.0885;
double rateHKtouUs = 0.128;

double convertEuro2us(double amountEuro)

{
// details skipped

double convertUS2HK(double amountus)

{
// details skipped

Data Item Declaration

data B identifier (name) ] type

Java Identifiers
TEREAN
e Valid components
Space is disallowed

underscore (X&) BTLA

e Must start with a letter or underscore
Reegi=Frsk

e (Case sensitive

KEEF new : BUESEAISLHI.

ClassName #] FileName BB=FHXE (recommend)
fieldName /NG (ZEFREI— M)

System. out
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import <packagename>.*;

* : all classes

method FEBANTEEEEFEEE (local variable).

class A, method #MEEARVZEER field name , JLAMNEREHZEINGE (£F? ) .

Declaration of a Field/Local Variable

4 FHEBRIEX

<type name>

<type name>

<type name>

<type name>
value2>, ..;

identifier;

identifierl, identifier2, .. ;

identifier = <initial value>;

identifierl = <initial valuel>, identifier2 = <initial

XE Type AJLAZ primitive type 8¢#& class

Example

String myName = "Michael Fung";
double HangSengIndex = 17894.03, rainfall

Primitive

Types

EFET, BHEER

byte

short

int

long

for storing a 8-bit signed
integer

for storing a 16-bit signed
integer

for storing a 32-bit signed
integer

for storing a 64-bit signed
integer

= 3.4;

[-128 — 127]

[-32768 — 32767]

[-2147483648 — 2147483647]

[-9223372036854775808 —
92233720368547758071]
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for storing a 8-bit signed
byte . [-128 — 127]
integer

for storing a 32-bit real

float [£103® with floating point]

number
for storing a 64-bit real ) ) )
double [£103°¢ with floating point]
number
char for storing a single character [A, ‘B, ..., 'a, b, ..., "0, 1", ..., " '#]
for storing a true/false (logic
boolean & (logic) [true, false]

value

char BB5|5, string 5|5
Java /r, TLERENZH unsigned

Java By boolean ZEAIF] ¢ B9ARE, c &0 A False, {E=IE 0 B#9 True.

Type Casting
(e il O il

( <type_name> ) some_value
float f3 = (float) 3.14159;

double dl1 = 3.14159; // ok
double d2 = 3e8; // ok
double d3 = -0.27e-5; // ok
float f1 = 3.14159; // not ok
float f2 = 3.14159F; // ok
float f3 = -0.27e-5f; // ok
float f3 = (float) 3.14159; // ok
float f4 = (float) di; // ok

R, 3.14159 HARHBHT float RIRGIZFHEEER, M2 java SE/INENAN double 3831,
double SREIRIEUAREMRLS float, FRLATFELLIR (i 3.14159 WS, BERKEEX)

EIE/NSCREN f 8¢ F, tETLABERXHM default, AFSTCE type casting FLAETLAMRZLS float

e-5: 1089 -5 %7

final : BE, FFHE
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class UStoHKConverter {
static final double rate = 7.80;
public static void main (String [ ] args) {
double usdollar = 123.45;
double Hkdollar = usdollar * rate;
System.out.println ("Us" + uSdollar + " -> HK" + HKdollar);

7ER, system.out.printinQ; ASIFEMMGF GHFENFR) .

System.out.printf(); XiFHMF.

Java #1 Python B concatenation 4=
Java & string #1 number Bk, REESIE number I&HIEEIR string, BIEIMNSHALA.

1. float f1 = 3.14159; :

o XERY 3.14159 HMA— double KBINEE.
o double RENMANEEERY, FRLARIFEESIRSE, IBFABEE double BIEMELS float ,
FRAEH ToRFAEHA.
2. float f2 = 3.14159F; :

o B4} F Bf f PARERTRZEER float X8, EIWTLIEERELS float TE.

HELZEMER F ERRERBERXRESER.

class DataType { /* testing of primitive data types */
public static void main (String [ ] args) {
byte int8 = -128;
System.out.println(int8);
int8 = (byte) 137; /* type casting with an overflow */
System.out.println(int8);

boolean ok = (3 > 7); /* boolean expression */
System.out.println(ok);

System.out.printin("Hello \"world\" !!!");

double GPA = 3;

System.out.printin("GPA = " + GPA);

System.out.printIn("(int) (5.23) =" + (int)(5.23));
System.out.printin("mMath.floor(5.23) = " + Math.floor(5.23));
System.out.println("mMath.ceil(5.23) =" + Math.ceil(5.23));
System.out.println("mMath.round(5.23) = " + Math.round(5.23));

System.out.printin("(int) (-5.23) =" + (int)(-5.23));



" + Math.floor(-5.23));
" + Math.ceil(-5.23));
" + Math.round(-5.23));

System.out.println("mMath.floor(-5.23)
System.out.println("mMath.ceil(-5.23)
System.out.println("mMath.round(-5.23)

el

-128

-119

false

Hello "world" !!!
GPA = 3.0
(int)(5.23)
Math.floor(5.23)
Math.ceil(5.23)
Math.round(5.23)
(int)(-5.23)
Math.floor(-5.23)
Math.ceil(-5.23)
Math.round(-5.23)

I
wi

5.0
6.0

I
wi

-5
-6.0
=30

Il
1
(V]

Java i float H binary =, B—L4FM:
0.7*0.7 A&FF 049 (E—mm)

0.5*%0.5=0.25 (f5MHE%)

advanced example

Benz peter = new Benz();

car michael = (Car) peter;
// type-casting also works on class type objects
// peter keeps a Benz object
// we can "down-convert" it and consider it a Car

Integer-to-integer type casts

e byte — short — int —» long  Always ok
e |ong — int — short — byte  May not...

e Overflow may occur, causing errors.



The Math Class

The class Math is provided with Java, offering various methods for simple mathematical
operations.

To use such methods, we have to send message to the Math class:

double answerl;
answerl = Math.sqrt(49);

methods in the math class

Pl is a class constant field pre-stored with many digits of .

Notice that sin, cos, tan, etc. uses radian instead of degree.

Don't miss the pair of parenthesis in sending messages to the Math class!

General form of a such a message:
class_name.method_name(input);
Math.function(input);

Operators

Real and Integer Division
Short-hand Operators

Javadoc

INIRET

Lecture 3

Structured programming in Java
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Branching: if / if-else

Two categories: if-statement and switch-statement
XEARTIL switch B

if-else #1 C BEA—%

condition is a boolean expression.

An else-part attaches to the nearest available if,

Repetition: for loop
deterministic loop
FEMAER, MBI

loop counter

The start portion is executed one-and-only-once.

If there are more than one statements in the loop-body, a pair of curly braces is needed.
The start-check-update complex usually concerns one single loop counter variable.

Either or both of the elements start, check, update and even the body could be absent.

e Nevertheless, the punctuations ; must be there.

ALz, BRDS—EES

Nested for loops

Lecture 4

Method and Object

method {1 C AIEREL

Class with Fields and Methods

class Myvector {
protected double x, vy, z;
protected static final int dimension =

public void setX(double valuex) {
X = valueX;

35
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// likewise for setY() and setz()

public double length() {
double answer;
answer = Math.sqrt(x * x +y *y + z * z);
return(answer) ;

Method Declaration &%

modifiers type method_name ( parameters )

{
local variable declarations and statements
return expression; //depend on method type

modifier: public (Fr&classBIiia)) |, private, static (AREELM, B LETIABES | FIRERSTEIE)
type: void / a primitive type / a class type
method A3 type FSEE[EI44 message sender FIEUEAIZER (void FE)

private @EMETEIA, AclassHRIE Bmethod{3#ARILAGR] (AAFIERNX T, BREERT
i=1E)

child 7§

methodfIESENE, ZMSHIE M EERPLELE

Example

class MoneyExchangeBox {
static double toHKdollar(double usdollar) {
return usdollar * 7.80;

static void box() {

system.out.printin("--------—-———————————- ok
Ssystem.out.printin("| [");
System.out.printin("| US$" + 1 + " = HK$" + toHkdolTlar(l) + " [");
System.out.printin("| ")
System.out.printin("---------—-—--——-—————- )k

public static void main(string[] args) {
box () ;
System.out.printin("us$" + 5 + " = HK$" + toHKdollar(5));



To call/invoke a method
write out method name with parentheses and ;
supply exact number of parameter(s)
matched type

correct order

C NREE I RERINF (RAMEEFLARR) | javar] LSRRI E

EKRiE (FBESHZE) BER:
1. B3ER classMethod();

ER— e, RALEZEA classvethodO; HY, TTHEMKEZRILR. 6120, £ example 3RAJ main
T3iEE RS TTIET, JUERXEER.

public class Example {
public static void classMethod() {
System.out.printin("This is a class method");

}

public static void main(string[] args) {
classMethod(); // fE[FE—AZHar LB H H
}

2. Example. H9{EFR:

Example. RXEZRIE, TIAFHEHIIIERMNE example KPWGFE XEUTER TEVEHE
FARY:

o EHEMEPREBXNFSITIE

o LB RIPRAT, BTIRMESEREMRIE

o RSB, BPSERR
fian .

public class AnotherClass {
public static void main(string[] args) {
Example.classMethod(); // fEHABZE A 2504l FH 28 42 R FH s U vk
}

3. BSEAN:

IMFREBERARN KRS, TMERFSSAKEREREERS:



import static com.example.Example.classMethod;

public class AnothercClass {
public static void main(String[] args) {
classMethod(); // BfERTLAEBAH, TLFHEE4

4. FEEI:

o BAFLIBINSELAIERERSAE (M0 obj.classMethod(); ) , {BIXAEEEFIME, BAE

HJRESEUREE
* IREEITSRRIBARRST AT LIRS BRI BT A AT 4P 4.

o ER—EF, FLERARRSNE THEXRS.
o TER(fhRT, FEEARBFBEFEIIE
o KEHIER (W example. ) FITEAWBISETTZFTERIZE, 1EINCIBROEMIE.

Compound Statement (Code Block)

Public and Private Fields

Modifiers public and private do not only apply to methods, but also apply to fields.

class Angrywife {

private double accountBalance; // a private variable
public final char sex = ‘F’; // a public constant
public void withdraw() // a method

{

// only methods of Angrywife can touch private fields
// but not methods of PoorHusband
accountBalance -= 100.00;
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e Modifier public indicates that a field or a method or a constructor can be referenced
outside its own class, i.e. by other classes.

e Modifier private indicates that a field or a method or a constructor can ONLY be referenced
within its own class.

e Modifier protected will be covered later.

o Somehow in between public and private.

Send a new Message

Classes can accept a special message, namely new.

This special message is sent as follows:

new classname(parameters);

On receiving this message, a new object of the indicated class will be created.

Constructor
MIEEREL
We need a constructor to construct, create, initialize a new object for us.
e e.g. Filling in the fields
Constructor is one special kind of method of a class, bearing same name as the class.
Usage:

<classname> <variable_name>;
<variable_name> = new <classname>(...);

<classname> <variable_name> = new <classname>(...); // W&k, 25, € ) int i
= 7; (HERYILEALEIRD

new AFIXIROBEARE. (NFIX—IhEEM S, F{AcAImalloc()

TEREXSRAIEREL (BFHIEI)

RERSFEIENISRAIS A (BIRTEibiL)
18R RSP EESIBAE—MSR, SAREMHLHFIE

Constructors Example

class Boy {
public int age;

public Boy() {
age = 0;
} // Constructor 1
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public Boy(int initialAge) {
age = initialAge;
} // Constructor 2
3

class Family {
public static void main(string[] args) {
Boy michael = new Boy();
Boy anson = new Boy(3); // michael Al anson 7%} % (object) 5]
(reference) (i)
}

t3iEEYL (Constructor) fl/3iE& (Method) BITARXAI?
EIRET —MRIFAOIRIE. SCPR b, 1EATRERIE T HEREL (constructor) FN73iE (method) AL
HEREEF—T:
1. KEERES vs ik
o INEREE—FFHRANGIE, BATVIRILISR.
o MNEREHIEMRUASEEER.
o MIERHTBIRERE, HEEAASvoid.
2. newXKEFHINTIERES :
o LfFEMnewXBFOENSRAE, ERXERENIERE, MAREETE.
o KAFBEN—NEXAENEZESE.
3. BRIAMDIEREL:
o MRIRSEEEDEHTNERE, JavaSEFEM— M TSHMNEIADIEREL
o —BREMTIHIMIEREL, Javafi A EHRHEADIEREL
4. 7~

public class MyClass {
// NGERE, ATk
public MyClass() {
System.out.printin(" & RuEIET") ;
}

[/ R AT, AR R L
public void mymethod() {
System.out.printin("iX&—ME");

}

// 1EH
MyClass obj = new MyClass(Q); // iM%
obj.mymethod(); // VHAIEIEI %
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5. ZMHHERE:
o KOS MIERE, XGRS

public class Person {
private String name;
private int age;

// TS iE R

public Person() {
this.name = "Unknown";
this.age = 0;

// HBAHRIE R

public Person(String name, int age) {
this.name = name;
this.age = age;

REE: ERnewXBFR, XAFTEEN —MRAEBRIEE, EFEE—MERH (WMRREENE
X, NERRAMSEREL) ﬁ’]m@é’iE@%@Hii (BB ERAIEERIN.

7¥&: Constructors normally perform some initialization for the newly created object. They must
NOT have modifiers such as static, final, ... Normally, the only permissible modifier is public.

Modifiers EEA public, EIXBIREIZERE (AHE void)

BUEERISRAIMC R

1.According to the known resource requirement (such as memory size) of the new object, the new
message will implicitly cause the Java system to allocate resources such as memory block for
storing the object.

2.The new object is then prepared with a new set of instance fields and methods, according to the
class design.

3.After memory allocation, the corresponding constructor method is invoked (called) to initialize
the new object.

4.An object reference is returned finally, to be stored in a field/ variable of the matching object type.
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Object Reference

iRl

static vs instance

(class vs object)

static / class instance / object
Methods static, a single copy no modifier static, a copy for each object
Fields static, a single copy no modifier static, a copy for each object

We MUST create new object(s) before using instance methods and fields.

KRHiEM=EMGE
Class and Instance Methods

e A method defined for a class is called a class method.
static void main()
¢ A method defined for an object is called an instance method (no modifier static).

void deposit()

class method (3§75i%) instance method (SEfU75i%) RlavashmFiARSKERTE, Bila/LD
KX
1. =R
o class method: {#F3 static X§EFmHE
o instance method: A& static XEF
2. EAH:
o class method: ATLUBE XBEEER, tBAILIBENSIER
o instance method: REEEIT XIS LHIVERA
3. AR :
o class method: REEEESHIARABHSHAR (FFSTEMEMESITIE, FeEHIALHIFER)
o instance method: ATLAGIASRAIMEMAER (FHESFIARERS)
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4. thiskKHE=:

o class method: ABEEMA this XE=F

o instance method: AILAM#EFA this XHEF5|IFAZRINISR
5. RfFEC:

o class method: BF, RE—D

o instance method: BFX&R, BIMWREE—D
6. B (Override) :

o class method: FEEHES

o instance method: I FEES

5l

public class Example {
private static int staticvar = 0;
private int instancevar = 0;

// FEITE GEETTER

public static void classMethod() {
System.out.printin("This is a class method");
System.out.printin(staticvar); // w[LLijlifA4Ar G
// System.out.printin(instancevar); // #&i%! ASREELFEVS ) S2f) 25 &
// this.instanceMethod(); // 4Hi%! Ageflifithis

// STk

public void instanceMethod() {
System.out.println("This is an instance method");
System.out.printin(staticvar); // AILLUT iS40 &
System.out.printin(instancevar); // #JLLijin)sefas &
this.anotherInstanceMethod(); // " Llféi/{this

public void anotherInstanceMethod() {
System.out.printin("Another instance method");

public static void main(String[] args) {
// WRZETTE
Example.classMethod(); // dilJs# i

Example obj = new Example();
obj.classMethod(); // B0 S CIdERD

// SR TT %
// Example.instanceMethod(); // #fiR! AL 2844 0 FH L4775
obj.instanceMethod(); // 1Eff, @itx G ]

}
}
ERm=R:

o XGZRBEERTARTENANSINGRURE, WITEREET) 5iE.



o SLPISERTHRERIASIESRISNSHIRE.

Why Class Methods?
Intuitive and global in nature

e Do not require object creation before using such class methods.

e e.g. Math.sin() is a global and commonly used method.
Object factory (a programming pattern)

e Sometimes new and constructor is not suitable and we want a specialized class method to
create object for us. (Advanced)

e e.g. createAccount()
The start-up method main() for Java Applications

e JVM requires a class method static void main() for start-up

Class Method Calling Syntax

ClassName.staticMethodName(parameters) // ClassName. J&ZSZHI%

e (alling class (static) method of a class.

staticMethodName(parameters) // [f—A-classHinf LIS 4 fis

e (Calling class (static) method of same class (omit class name).

someObject.staticMethodName(parameters) // SR A LELIG G S A8 5, (HAHELE,
NE T RESFBURYE .

e C(Calling class (static) method of the class of some object (automatic class name

inference/determination).

Instance Method Calling Syntax

someObject.methodName (parameters)

e (Calling instance method of some object.
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methodName(parameters) // TE—ASEllrik i, w7 LB R — 280 oAb 5o 5 2, TR IR 5
51 H

public class Example {
public void methodA() {
System.out.println('mMethod A");
methodB(); // BRI N —A 55157

public void methodB() {
System.out.println("mMethod B");

e (Calling instance method of this object (itself).
this.methodName(parameters) // TESEHIJFIENES, AT RMEH thi s B 7 k51 G uix 4.

public class Counter {
private int count = 0;

public void increment() {
this.count++; // {fHthiss H 4Hi% % count?s &

public int getCount() {
return this.count; // R[4 EI% % count(d

e (Calling instance method of this object (itself).
super.methodName (parameters) // 206 G5 25261 )7k

e (Calling super-class instance method of this object.

AR SAIRESLH AR avaltFHH P — N EES. XBEEET super XL, 1EFATF
MIRT—T:
1. ERNEE:

TEFETSEPEAREITERNERNE LR
super.parentMethodName (parameters) ;
2. SEFRfIF:

/] K
class Animal {

public void makeSound() {
System.out.println("The animal makes a sound");



/] TE
class Dog extends Animal {
@override
public void makeSound() {
// AR ZEFImakeSound ik
super.makeSound();
// SRJEEIIDog A AT N
System.out.printin("The dog barks");

public void doSomething() {
// AEFHAh T i AR TT DU ST
super.makeSound() ;

public class Main {
public static void main(string[] args) {
Dog dog = new Dog();
dog.makeSound();

-

The animal makes a sound
The dog barks

3. MERE PRSI RN
FEFEMIEREF, FILAGER super O TERBRSSHIEREL:

class Animal {
protected String name;

public Animal(String name) {
this.name = name;

class Dog extends Animal {
public Dog(String name) {
super(name); // VAR R 2L

4. FEEI:

o super XEFRESEIRFFSTEPER.

o WMRFRMLXLBEETTIE, AMEMA super RPABFRATTIE.
o TEMIEREF, super( MMRFE—KIEG.

5. ISR RAIR R E !



BARER, BETLUER super HRIRENHRTE:

class Parent {
protected int x = 10;

class child extends Parent {
private int x = 20;

public void printx() {
System.out.printin("child's x: " + this.x);

System.out.println("Parent's x: + super.x);

6. HiEEESsuper:
UFREERHESER, A super JLABBEESHIIRETSE:

class vehicle {
public void start() {
System.out.println("vehicle is starting");

class Car extends Vehicle {
@override
public void start() {
super.start(Q); // WHRXEMstartliik
System.out.println("Car is starting");

7. ZEM:
HEZEMEF, super BREIERERERSE:

class Grandparent {
public void method() {
System.out.println("Grandparent's method");

class Parent extends Grandparent {
@override
public void method() {
super.method(); // #AHGrandparentiimethod
System.out.printin("Parent's method");

class child extends Parent {
@override
public void method() {
super.method(); // HParentffimethod



System.out.println("child's method");

£ super ERARETTER LI E R RRKINFEERIEENS]. ERITFFRAEREBRET AR
ININEUEN E CRYTA.

Example

public class Person {
private String name;

public Person(String name) {
this.name = name;

// ST
public void sayHello() {
System.out.println("Hello, my name is

+ hame);

[/ WSS T ik
public void greet(String otherName) {
System.out.println("Hello "

"

+ otherName + ", nice to meet you!");

public class Main {
public static void main(string[] args) {
// flEPersont %
Person person = new Person("Alice");

// WHTESEI LA vk
person.sayHello();

// VA S E SE) v
person.greet("Bob");

R
o WIRSCEIERISRSLNIA BEE ARSI A
o SLAITTERLABIRIRISRATSEGIZE BRIEBSEFTTIE.
o SCAIFFEBALUGREAIRFSHAR FHESRENRFESDIE) -



T3k
BEHR, DESREMNKRAS, XEALISLIiEE:

public class StringBuilder {
private String str = "";

public StringBuilder append(String s) {
this.str += s;
return this; // REX A

}

public String toString() {
return str;

// TR
StringBuilder sb = new StringBuilder();
String result = sb.append("Hello").append(" ").append("world").toString(Q);

RFERFISERBIFER
Class Fields (385FER) #Instance Fields (SLfIFER) 2 Java FRMAREZEENFER (SFRAMRE
g) , eli1B8/IMXREXH:
1. =S
o (lass Fields: {3 static X§E=r08
o Instance Fields: & static XE=F
2. RFDEL:
o Class Fields: R EE—RANE, HZEMATELAIHE
o Instance Fields: B \YSEAIEREE CHI—nEN
3. A7
o Class Fields: BJLAUBERZEZINA, BAILUBEXISRELAIHEE
o Instance Fields: REg@BISXIGRLAGIAIE]
4, EanfEHA:
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o Class Fields: FESSRUNNELTIOIEE, BESSAVENEMIEER

o Instance Fields: FEXTSRAVEIFRTEIEE, FEXTSRAVLIR BT
5. Bi&:

o Class Fields: B FF#EALHIEZNEIESFEE
o Instance Fields: BFEEES M NREFEAIRE

HUIES

public class Example {
// BFEB FEHEFBO
public static int classField = 0;

// SEBFE
public int instanceField = 0;

public void incrementFields() {
classField++;
instanceField++;

public static void main(string[] args) {
Example objl = new Example();
Example obj2 = new Example(Q);

objl.incrementFields();
obj2.incrementFields();

n

System.out.printin("objl - Class Field: + Example.classField);

"

Instance Field:

System.out.printin("objl + objl.instanceField);

System.out.println("obj2
System.out.println("obj2 - Instance Field:

Class Field: " + Example.classField);
" + obj2.instanceField);

3
3
R
objl - Class Field: 2
objl - Instance Field: 1
obj2 - Class Field: 2
obj2 - Instance Field: 1
e

e classrield W MISRHER, FILIREES 2
o BNURBEECH instanceField, FRLAZEMERN 1
6. #1ait:
o Class Fields: BJLAER#SHIIR IR PHIIAN
o Instance Fields: AJLATEMIIG R ELERSEGIAIIRARPETIAMN

public class Example {
public static int classField;



public int instanceField;

// ARG
static {
classField = 10;

[/ FBIRIIR
{

instanceField = 20;

public Example() {
// He i R B R DA AR Ak S B
instanceField = 30;

7. BEAEERE:
o Class Fields: AZ&EBMEPFESSITR, EAClIMAELAIHE
o Instance Fields: 183d% 2, EAEIIEFIFEXIS LA

P44

o XFRATETMBXLIHZREEEE
IHIFRATERERES I NSIFEIIRE

e RS AL A F EREUR THRAIR U S AN EIRAI MR

Class Field Referencing Syntax
IHIARFRR
className.staticFieldName
e Referring to class (static) field of a class.
staticFieldName
e Referring to class (static) field of same class (omit class name).
someObject.staticFieldName

e Referring to class (static) field of the class of some object (automatic class name
inference/determination).

BREFR (ERARSFR) MEESHALAFRE—ERE. XFRERTERASHN, MAREEN
SEf. LA 2R FRAVERS T

1. FESEHINERIAIR):
EXREAISE (BESRFSIE) B, I ERERFRERINARTR:
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public class Counter {
public static int count = 0; // KFE

public static void increment() {
count++; // EILEVIRETE

public void printCount() {
System.out.printin(count); // AEiEd& ik nT LLE R A

2. (FRZEAAEAE:

T ERERNIBHEZINGG, EILUFERRZ RN IEFER. XEREEFENATR, EACHEREE TFERE
FHRNSE:

public class Counter {
public static int count = 0;

public static void printCount() {
System.out.printin(Counter.count); // {12450

[/ AEHAD A
public class Main {
public static void main(String[] args) {
System.out.println(Counter.count); // iHil2E4 15
Counter.count++; // B4 EH

S SEAs () -
SR LUBIT KL HRIBEEFER, EXASHEFNME, RAEESEES
Counter c = new Counter();
Ssystem.out.printin(c.count); // alLL, {HAHfESE
4 ERSTHIET:
FSEREEERNNRTFR, FeEEEBEHIFER:

public class Example {
public static int staticField = 10;
public int instanceField = 20;

public static void staticMethod() {
System.out.printin(staticField); // 1E#f
// System.out.println(instancerield); // 4Hi%! ABEE VT i S0 7B



5. BIgERSEAN:

FERAFSSATLUENMERAERENER THREFER:
import static com.example.Counter.count;

public class Main {
public static void main(string[] args) {
System.out.printin(count); // B, THEH4

6. FEFEPIIAISERIE TR :
FRAERDRREAAFAERTE:

public class Parent {
protected static int sharedvalue = 100;

public class child extends Parent {
public static void printvalue() {
System.out.printin(sharedvalue); // B QEIIZETE

7. ERRAE (BREE) -
HJLAERRESRIDERTFR, SEAEFR:

import java.lang.reflect.Field;

public class Main {
public static void main(string[] args) throws Exception {
Field countField = Counter.class.getDeclaredField("count");
countField.setAccessible(true);
System.out.printin(countField.get(nul1)); // XM T#ETEL N null

pEIE Ak

KRFRERGFHIRE—EIE, WAEhHE.
EZEABNETRREE A ERRTFRAY, FEEEESHR.
final SEFERWIVERBRIEERSAIRIIR P
TEERRFRUESHERE, FMERIVERCAIATNMLE.

Why Class Fields?

e [ntuitive



o e.g. minimumBalance is kept once for all accounts in a bank rather than storing
individually in each object.
e Saves memory space

o Only keep a single copy in the class.
e Avoid updating multiple copies of data values
o Consistency concern.

o Efficiency concern.

Instance Field Referencing Syntax
A)SEGIER
someObject.fieldName
e Referring to instance field of some object.
fieldName
e Referring to instance field of this object (itself).
this.fieldName

e Referring to instance field of this object (itself).

IDRSEAIFRANERIFEER, TERUAT/US:
1. FERAIAIBRILA):
TERRIT3EMER, AILABRERFRERINALEEIFER:

public class Person {
private String name; // S:f7Bt

public void printName() {
System.out.printin(name); // F4E <27 B

public void setName(String newName) {
name = newName; // Fifi% & 9ol B

2. 5 this XK=
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BRARRENE, BFEA this JLAEEHRIIEEHONELAIFER, SRR NEEHTESLA)
FEREIRAT:

public class Person {
private String name; // S:zfil7BEt

public void setName(String name) {
this.name = name; // {ff this kKX 7967 BMZS%

3. MSERISNERIIA):
MSRRIFNERAIRISEAIFERRS, FEBIXISRSIA:

public class Main {
public static void main(string[] args) {
Person person = new Person();
person.name = "Alice"; // H#EViH (% name & public)

4, 1B getter ] setter F53&iAE):

BE, NTIIRMEREEP, RI1SEFEREBEA private, FHBITAIEH getter F] setter J53&KH
a]:

public class Person {
private String name; // private SZfilFEX

public String getName() {
return name;

public void setName(String name) {
this.name = name;

// TEH A
public class Main {
public static void main(string[] args) {
Person person = new Person();
person.setName("Bob");
System.out.println(person.getName());

5. TEFERPIRIAREAISLHIFER :
WNERARSERISLAIFER R protected &Y public, FSERJLAEREAIA):



public class Animal {
protected String species;

public class Dog extends Animal {
public void printSpecies() {
System.out.printin(species); // HEZUiNZJEN protected 7

6. fERRSALA (BRAE) :
FERLSHFRER T, TLMERRIRLEAFAEFR, EXEETHES:

import java.lang.reflect.Field;

public class Main {
public static void main(string[] args) throws Exception {
Person person = new Person();
Field nameField = Person.class.getDeclaredField("name");
nameField.setAccessible(true);
nameField.set(person, "Charlie");
System.out.printin(nameField.get(person));

FEEI:

o HRAILAIFER (BFhlZpublicFER) AIREMIATIRY, BEEINEMgetterflsetter /5%,
o ESLATMNETILAHFAILOIFEREY, FTELEELARE.
o A final EIFERAY, REEEMIESESAIRERPIREEIRIE.

Variables VS Constants

A data item that can change over time is called a variable.

A data item that cannot change over time is called a constant.

BE: Tavad A final X§E=EA

public class Example {
/] R
int count = 0;
String name;

fEm

/&
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final double PI = 3.14159;
static final int MAX_USERS = 100;

public void demonstratevariablesAndConstants() {
[/ R
count = 10;
name = "John";
count++; // ALLELAE

// R E
System.out.println(PI);
System.out.printTn(MAX_USERS);
// FEENHE RS TR IR R

// PI = 3.14; // iR
// MAX_USERS = 200; // Hii!

Lecture 5

Object reference, FileO

An object can be taken care by more than one object references.

Primitive type entities Class type entities

Don't need creation. Need creation of object.

Store the primitive value. Store an object reference.

Copy the value. Copy the object reference, not the object itself

Copy object reference &bl C B9IEEHEZHBE

Using objects in Methods
A method can access to its own local variables and fields.
A method can get data from message sender via parameters.

A method can return data to message sender.

Method parameters can be of Class Type

Method type can be of Class Type
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In either/both cases, it involves object reference copying

Parameter Passing of Object Reference

If one of the parameters of a method is an object reference, object reference copying will occur.

// CUHK.java

class Employee {
public double salary;

// FEREL WAL T %R
public Employee() {
this.salary = 5000; // BRIATL% 45000

class CUHK {
private static void fire(Employee victim) {
victim.salary = 0;

public static void main(String[] args) {
Employee michael = new Employee(); // @l —/> b1 L5
CUHK. fire(michael);
System.out.println(michael.salary);

method fire HISEE object reference, A&BUEFAISLHI, H2Z copy object reference

F C BIFZBFOLE. Ak victim FEFZE, michael LS.

Return Object Reference

If the return value of a method is an object reference, object reference copying also occurs.

// HKSAR.java

class Employee {
String name;

public Employee(String name) {
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this.name = name;

class CUHK {
static Employee employ() {
Employee newbie = new Employee("Anson");
return newbie;

class HKSAR {
public static void main(String[] args) {
Employee instructor = CUHK.employ();
System.out.println(instructor.name);

[E£2 object reference copying, newbie copy 457 instructor

Lecture 6

Exception, Scoping

6.1 Exception

pigh, BE

When running a program, there may be unexpected conditions or errors.

E.g.
e Keyboard cable damaged by mice bite.

e |/O Error (disk damage, disk full, etc.)

Java has defined some commonly used exception names:

e |OExpection, ArithmeticException, EOFException, etc.

In any method, we may:

e Raise exceptions (throw)
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e Detect exceptions (try) and Handle exceptions (catch)

e |gnore exceptions (declare throws clause and propagate)
o Ignore means the method would suicide.

o The suicided method would become a killer (exception propagation).

6.1.1 IOException Objects

e Used when there are something gone wrong during general Input/Output operations.

e \We may create (new) an IOException object from the class java.io.IOException .

import java.io.*;
public class Trigonometry {

// WM P EEOREE tan(angle) 5%
public double tan(double angle) throws IOException { // x4 method # SW i,
A2 throws, 7504w P4 %

double answer = 0.0;

// NAfH IOException
// BB R A AT B SO
File file = new File("nonexistent_file.txt");
if (Ifile.exists()) {
throw new IOException("File not found: " + file.getName());

// WRSCHAAAE, EEIXESRERCCHIRTE tan(angle) HIEHE
// BBATR T ERRR, EEm R

return answer;

public static void main(string[] args) {
Trigonometry trig = new Trigonometry();

try {
// WH tan Jiik, fEAN 30 B
double value = trig.tan(30);
System.out.printin("tan(30) = " + value);
} catch (IOException e) {
// WEHEH ) IOException
System.err.printin("An error occurred: " + e.getMessage());

& nonexistent_file.txt MHEARFE, IHEHmEN:

An error occurred: File not found: nonexistent_file.txt


af://n1094

Java 1, TOException HRMTZMIIERE, RFFREBEARDR FEE 10Exception WHK.

XEAY new IoException(); EIHFAT IoException ZEAI—/NESIIERE].

I0Exception HYERIEHE=ER
1. TEMEHRE:

public IOException()

o ZINERECIE—NNREFMHEIREEA 10Exception XI&.
2. WIS EHEEEEE:

public IOException(String message)

o IZIPEREIRW— string RERISE, FAKRMAFEIFREE. (R LIBT LEIEREL
BREMRPMEBEEENAFERER. 120

throw new IOException("File not found");

3. AR HREEASESRE (Java 1.6 REALE) -

public IOException(String message, Throwable cause)

o IZIPERFMAVHRMEE—MFARERERMN— M SEEmRENRE (B—REYSR) .
XX TR EFTH S EIFEER.

4. wWREREHRE (Java 1.6 KAL)

public IOException(Throwable cause)

o ZINERHAIHRMEER — I EEIFARE, MAFTEREEIMIERER.

Examples:

o TSIIEREL:

IOException ioException = new IOException();

o HEIRHSAMIERE:



IOException ioException new IOException("An I/O error occurred");

o HEiRHSHIRERIEIEREL:

IOException ioException new IOException("An I/O0 error occurred",

anotherException);

o HRERIERE:

IOException ioException = new IOException(anotherException);

TSH3iEETE] public 10Exception() &3

£ Java B, IOException B—MNEEZ, F java.io 8. ATEEHER, TERELSEE
BRERIEN, BILASE R Java Development Kit (JDK) FRRIIRAAS.

IOException &2 java.lang.Exception HJFZE, [ Exception X2 java.lang.Throwable FJF
2. 10Exception HITCEMNERENEMFZE Throwable ZEHI.

7£ JDK Y 10Exception A, TAMEREERMEAT R (B) exception) HITSHIIEREL. LA
T2 10Exception ZFEHIERTRALHT:

package java.io;

import java.lang.Exception;

“ Signals that an I/0 exception of some sort has occurred. This
* class is the general class of exceptions produced by failed or
“ interrupted I/O operations.

* @see java.io.InputStream
* @see java.io.OutputStream
* @see java.nio.file.Files
* @see java.nio.file.Paths

* @author unascribed
* @since 1.0
*/
public class IOException extends Exception {

/7’: *
* Constructs an {@code IOException} with {@code null}
* as its error detail message.
*/

public IOException() {

super();



* constructs an {@code IOException} with the specified detail message.

* @param message The detail message (which is saved for later retrieval
ki by the {@link #getMessage()} method)
*/
public IOException(String message) {
super(message) ;

// Other constructors and methods...

e public I0Exception() : IXME I0Exception HILSMNERE, BIEATRZE Exception Y
ToEHIIEREL (superQ); ) .

o super(); RFEARXEIDERIANE L. XBIKE I0Exception WHRAELIENASET(EME

ELHET =
o HEREE:

o IOException #%/KE Exception, Exception X4¥&KHE Throwable .

o Throwable FHEASHMIERIMEL TERNTA, HEE—NRBEFHEERNEENR.

Throwable EHITSIIIESHEL

AT BYFHIRETCSMIEREAITTEEN, XERE Throwable XKHPRITSHIERE:

public class Throwable implements Serializable {

Vi
* constructs a new throwable with {@code null} as its
* detail message. The cause is not initialized, and may
* subsequently be initialized by a call to {@link #initCause}.
*/

public Throwable() {

fillinstackTrace(Q);

// Other code...

fillinstackTrace() Eft4?

fillinstackTrace() 2 Java FHI—1AiE, ENXIE java.lang.Throwable . BREE
ERARICRIARNHERER, BEATRENSRNCIENEN. SFEROERN,
fillInstackTrace() SHFXEFHIITHZRIERE (BIEEERYE) FEEHFHEERENSF.
XEE, FFRETLUBID getstackTrace() AR EMIENCRIIEERRERER.



fillinstackTrace() BHEENX

LIFR2 Throwable 28 fillinstackTrace() HIENX:

public synchronized Throwable fillInStackTrace() {
// Native method to fill in the stack trace.

return this;

EEINRE
fillinstackTrace) FiAERAAMAID (native code) KRS EAERIERXK. X MEHE
REETRERENEFFMEREARNING, BBAAETHESESERMISHILHAY, LA
B e R EiT a8 RSB

e
o iCHREAM: UREWOIER, fillinstackTrace() SICFARHARKER. XXTAE
WIEEEEE, AAEUIETEES BRI EERAIER.
o REIREIIR: fillinstackTrace) REIFEEH Throwable NERAS, iFHEER.

WnfaIfsE R
BEBRT, fillinstacktrace() 2ZH Java FENFBNERN, AAEAFTEEXNARE. 85—
PNEEXNSBEIERS, Throwable SEAIMNEREISTEMA fillinstackTrace() FRICRHEXREE. I

an:

try {
throw new IOException("An I/0 error occurred");
} catch (TI0OException e) {

e.printStackTraceQ); // FTEMREREMER, Boniw kKA E

jallls

}

ELERIBIFF, throw new IoException() £BmENER fillinstackTrace() EiCHE
I0Exception #WHIHAEAMBHLL. e.printstackTrace() SFTEIXRNMERER, HBEFHERERSE

RIBIRAIE.

iR[EE
fillinstackTrace() REIHFINFEIISR (i.e., this), XERKEFRYLUBEFIEMGIAHENA
.

native method Bt4&E?



fillinstackTrace() 2— native method, tHIRIREE2RFESBEXIE (BERZ CE
C++) LY, MAREH Java RER. REREREXRRIMEE S RIIRERSARER, Java TESEE
REFEMINRKZE, SSREHITEE0ER. 178 Java APl F, LGP FIRR RS ERITH
A (WNMHRIRER. NFEES) BERAAMNIEII, LIBRIERNSKEFaIFHREMT.

BHxX5ix
e getstackTrace() : IR[E—/ stackTraceElement[] #i4H, T RHEEKEMIUERIEIFER.
B stackTraceElement BRERE. HiEE. XHBMEENENOGE (175) .

e printstackTrace() : BEREMEKRFEEHHERERRR, BERATER.

e.printStackTrace(); // {TENMERRIRIG S E

H4BHRAZEl fillinstackTrace() ?

REBEAZEEEAA fillinstackTrace) , BERLERKER T, BULIATEFVBREESEX
SHOHHLIREMER. Hlt0, WRFERFRF—BRER, BEEHMHCHERERIRREE, TLUEHE
fillinstackTrace() RESHHLIRIER.

try {

throw new IOException("Initial exception");
} catch (TI0OException e) {

e.fillInstackTrace(); // BEEHK(EE

throw e; // B

import java.io.*;
public class Trigonometry {

public double tan(double angle) throws IOException {
double answer = 0.0;

File file = new File("nonexistent_file.txt");
if (Ifile.exists()) {

throw new IOException("File not found: " + file.getName());
}



return answer;

public static void main(string[] args) {
Trigonometry trig = new Trigonometry();

try {

double value = trig.tan(30);

System.out.println("tan(30) = " + value);
} catch (IOException e) {

System.err.println("An error occurred: " + e.getMessage());
}

6.1.2 Detecting Exceptions

From the signature of tan() , we know that sending this message is risky:
public double tan(double angle) throws IOException { ... }

FELE main REEHKAIRE try-catch $h:
try is responsible for detection

catch is responsible for identification and handling

public static void main(String[] args) {
Trigonometry trig = new Trigonometry();

try {
double value = trig.tan(30);
System.out.printin("tan(30) = " + value); // This statement will not

be executed
} catch (IOException e) {
System.err.println("An error occurred: " + e.getMessage());

6.1.3 Try Block

In case of receiving any exceptions from any statements in the try block, the rest (subsequent)

statements in the try block will be skipped.

try RRFITHERBEREQURIEREY, NHSEEEZERE catch HRALT.
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6.1.4 Catch Block

In fact, try and catch are twins. Try is responsible for detection. catch is responsible for
identification and handling.

catch HRANEE:

catch (ExceptionType an_object_reference) {
statements to remedy the condition;

1XEBHY an_object_reference —fgH e , HRiE(E

catch AJLAFFFIER:

import java.io.*;
import java.util.Scanner;

public class Trigonometry {

// BERFI, HTAREME
static class InvalidAngleException extends Exception {
public InvalidAngleException(String message) {
super(message) ;

[/ B EEOEHE tan(angTle) W77
public double tan(double angle) throws IOException, InvalidAngleException {
double answer = 0.0;

// BEECEER, WPl 0 BT
if (angle == 90) {
throw new ArithmeticException("Math error: tan(90) is undefined.");

if (angle == -90) {
throw new ArithmeticException("Math error: tan(-90) is undefined.");

// REAREME, i
if (angle < 0) {
throw new InvalidAngleException("Invalid angle: Angle cannot be
negative.");

}

[/ FERSCAEAAEAE IS L
File file = new File("nonexistent_file.txt");
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if (Ifile.exists()) {
throw new IOException("File not found: " + file.getName());

// BERIEFITHE tan(angle)
answer = Math.tan(Math.toRadians(angle));

return answer;

public static void main(string[] args) {
Trigonometry trig = new Trigonometry();
Scanner scanner = new Scanner(System.in); // @& Scanner X%

try {
// AR PR A
System.out.print("Please enter the angle in degrees: ");
double angle = scanner.nextbDouble(); // EHUN H NI fE

// WH tan FEitHEIEVIE
double value = trig.tan(angle);

"

System.out.printin("tan(" + angle + ") = + value);
} catch (IOException e) {
// TIRIFEA I SO DR 7
System.err.printin("File error:
} catch (ArithmeticException e) {
// TSI A AR
System.err.printin("mMath error:
} catch (InvalidAngleException e) {
// PIEALE A e AR R R
System.err.println("Invalid angle error:

+ e.getMessage());

+ e.getMessage());

"

+ e.getMessage());
} catch (Exception e) {
// AR HARR TR 2 (0

System.err.println("An unexpected error occurred: " +
e.getMessage());
}
System.out.printin("Program continues...");

scanner.close(); // XM Scanner, PijikuUiteR

try-catch i&IHHIFL:

@ FEMEFMRBENIT try RAGERHE, FUBEE catch , EERIEEFERZLL

@ try RPFENHRRNEDEEIERERT, REMNRHESERIRK.

® catch HRERTIRIFERFIESLIL, hEEXREHITHIMEANRBIFLNE, BT FAERANS.
ARE, BCELER



6.1.5 %xF throw 1 try-catch

@ & method AERMIHE—NREIEIRAIFE (40 Exception) BY, FHiZBIMITEHIIBIFRET, FES
[A)_ e AT = AAER.

@ EEALZFIREIRELEZRE, WRESKER LN, BEHE—MERZEES.
@ WRBE—IRMEET main 75i%, BRARERIHR, EFEREARL, FHHERRER.

Example 1: JitiBEEPEIGZART
public class ExceptionExample {

// TiEEIn RE

public static void methodThatThrowsException() throws Exception {
System.out.println("start of method");
throw new Exception("Something went wrong!"); // W&, JriEhWr
[/ R AT RIEA AT
// System.out.printin("This will never be printed.");

public static void main(string[] args) {

try {
methodThatThrowsException(); // FMLH 55 10752k
System.out.printIn("This will not be printed if an exception is

thrown.");

} catch (Exception e) {
// HHFRIFAL B
System.out.println("Caught exception:

n

+ e.getMessage());

System.out.printin("Program continues after handling the exception.");

Start of method
Caught exception: Something went wrong!
Program continues after handling the exception.

o FiEMAW: £ methodThatThrowsException() J5i%H, —B throw new

Exception("Something went wrong!") #H\1T, /A ZB0Rlr, FER
system.out.printIn("This will never be printed."); KiIZASHIIT.
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o SREEIE: BSEWHEI main FEPH try 3R, FH catch HEEE. FE, BEEHIT
catch RZER9(EE, BD Ssystem.out.printin("Program continues after handling the
exception."); . B EEE main JJER(ALEMMIX, B main BEEREENMER, BLAEFS
FEZIEFREHTRRTEE.

Example 2: RE(EE

MR EREARE, FEs—H0LL, BFFXEFNERE, B main 5% (IRE main J3iEHH
B, EFBREELL

public class ExceptionExample {

public static void methodThatThrowsException() throws Exception {
System.out.println("start of method");
throw new Exception("Something went wrong!"); // #iHiH

public static void anotherMethod() throws Exception {
methodThatThrowsException(); // WML S5 10 512
System.out.printin("This will not be printed.");

public static void main(string[] args) throws Exception { // iEii: X} T
vscode, A HACHD AT RE L A WEAH L Exception, main EELZi throws Exception (4k%:(h) -
WO, A BELLFE IR AR IR S R, B EEALAD GELAD A ) 55 sl th AR A —FE ) 5 F
javac Zwi#s, A throws Exception ‘B LILIEHHiE, SiREHRRS, SFRREITERAMH
Exception
anotherMethod(); // /H] anotherMethod, ASZkA
System.out.printin("This will not be printed either.");

Start of method

Exception in thread "main" java.lang.Exception: Something went wrong!
at ExceptionExample.methodThatThrowsException(ExceptionExample.java:6)
at ExceptionExample.anotherMethod(ExceptionExample.java:10)
at ExceptionExample.main(ExceptionExample.java:14)

o J5iEHBER: methodThatThrowsException() HIHHFRHESS, anotherMethod() HHYCAZIZEPH
T, fE4EM system.out.printin("This will not be printed."); FKIEZASHIT.

o REEE BREMEER main 5%, BA main FiEHEEHRALESE, BFRIE, FHEaHTEN
HHRIRERER.



6.1.6 ZHURHE vs IFZHARE

Appendix
B RIAYFHS! catch HRECHD:

import java.io.*;
import java.util.Scanner;

public class Trigonometry {

// BESCRER, ATAREME
static class InvalidAngleException extends Exception {
pubTic InvalidAngleException(String message) {
super(message) ;

// RN EORTA tan(angle) 19777
public double tan(double angle) throws IOException, InvalidAngleException {
double answer = 0.0;

// BB, RWkEPL 0 BTN
if (angle == 90) {
throw new ArithmeticException("Math error: tan(90) is undefined.");

if (angle == -90) {
throw new ArithmeticException("Math error: tan(-90) is undefined.");

// REAREME, unf
if (angle < 0) {
throw new InvalidAngleException("Invalid angle: Angle cannot be
negative.");

}

[/ FERSAEAAEAE 55
File file = new File("nonexistent_file.txt");
if (Ifile.exists()) {

throw new IOException("File not found:

n

+ file.getName());
// BREIEF I tan(angle)
answer = Math.tan(Math.toRadians(angle));
return answer;

public static void main(string[] args) {

Trigonometry trig = new Trigonometry();
Scanner scanner = new Scanner(System.in); // % Scanner X% H-TEEUH %

try {
// AN


af://n1309

System.out.print("Please enter the angle in degrees: ");
double angle = scanner.nextDouble(); // E:EUT 4N f1E

// R tan FiEHHEIEDIE

double value = trig.tan(angle);

System.out.printin("tan(" + angle + ") =
} catch (IOException e) {

// RIEA B SRR DG

System.err.println("File error:
} catch (ArithmeticException e) {

// MR FRE R

System.err.println("mMath error:
} catch (InvalidAngleException e) {

[/ FHHFFALIL A 5 SR AR A R

System.err.println("Invalid angle error:
} catch (Exception e) {

[/ TP AR R TIOR3 B 7 5

+ value);

+ e.getMessage());

+ e.getMessage());

+ e.getMessage());

System.err.println("An unexpected error occurred: " +
e.getMessage());
}
System.out.printin("Program continues...");

scanner.close(); // XMW Scanner, Bk R

2% tan BHiERIERR:
public double tan(double angle) throws IOException, InvalidAngleException {...}

T I0oException I InvalidAngleException MANEIREHIIANRE, (EEXXTFREHETTEEHINAY
ArithmeticException ;&BHIH, AHA? XHEARSEHREFOIAIG?

IFth, XEESINZHRRETHEZRSEIHS.

FEREEER, throws XKEFHATEHSEEE (Checked Exceptions) ,
ArithmeticException ETIEZIREE (Unchecked Exceptions) .1 XFEFEAWGESRARE.

ZRRE (Checked Exceptions)

Any Exception subclass that are not subclasses of RuntimeFException are checked
exceptions (aka checked by the compiler)

LA EIACES /o451
e T0Exception FIBEMHI InvalidangleException EPESFIEFTE.

RIGFEERENSHEEE, YRBEAWER (B try-catch) , BATEGEERHER
throws F=BH. (Checked exceptions, such as IOException, need to be declared in a

method or constructor's throws clause)



e 7f tan(double angle) J5iE# 7R throws IOException, InvalidAngleException,

FXANTTEA XA RE, ERAE LIRS,

JEZHERE (Unchecked Exceptions)

e ArithmeticException E—NMNEZHEE, B4KXBE RuntimeException .

o IIRMEFEECTHIRIEE, RFFABHERIFHIRKFREN). haik, WRSED

FIREHARRIORE, (RATLUSEARRA throws , EAXAEF

MEERY4RIE. (Runtime

exceptions, e.g. ArthmetricException, can be optionally declared in a method or

constructor's throws clause)

o ENRAEZHEEEIE NullPointerException. ArithmeticException .

ArrayIndexoutofBoundsException £k

IRRAIGEARR, AEAARITFER, NREFHEERERTHY.

PHALARFEE throws ArithmeticException?

K3 ArithmeticException RBIEFINFE, CRNMOGITI ALEREIR

BEEHEER, RERIERERIRERSCEE).

6.2 Package

There are normally thousands of files accessible from the computer.
They are organized into directories.

e layer-by-layer.

e Hierarchical.

e Tree-like structure.

FIFEBBERRERE: win+E

Backslash under MS '\' as path separator

A Java program / application may consist of multiple classes.

. FEAIRRLAFEF BN, X RIEIR

As long as the classes are put into the same directory, they can be grouped and inter-used.

Can we put classes into different directories and let them inter-operate?

i.e. use classes in other packages?

By putting related classes into a directory, they are said to be in a package.
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To use a class in a package, we can fully qualify the reference:
java.util.Scanner s;

s = new java.util.Scanner(...);
double i = java.lang.Math.PI;

BE, T2RE reference RERM.

6.2.1 Import =BH

Another choice is to use the import declaration:

@ Import all classes in a package (*):
import java.lang.*;
@ Import a single class in a package:

import java.util.Scanner;

e, KBaEHRS:

import java.lang.*;
import java.util.Scanner;

Scanner s;

s = new Scanner(...);
double i = Math.PI;

REPRRHREWZERBEE, WREATE, import HRAVEMCAEZRIN.

6.2.2 gli£ Package

FRY import Java BHY Package, AL HCRERZENE.

e, FAVEEIZLAT BREN:

src/

— com/

| L— example/
| — Main.java
| L— utils/
|

L— Helper.java

HESTIE mMain. java FIEF Helper.java BRGE, BITEESTHMAN U4
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® Helper.java

// AEHAE: src/com/example/utils/Helper.java
package com.example.utils;

public class Helper {
public static void printMessage(String message) {

System.out.printin("Helper says: + message) ;

® Main.java

// CAF#E: src/com/example/Main.java
package com.example;

// S Acom.example.utilsfidiffjHelper
import com.example.utils.Helper;

public class Main {
public static void main(String[] args) {
// WHHelper i A ik
Helper.printMessage("Hello from the Main class!");

=TS
@ BRBMAERNEREET.

TRX—EHE R VERN EFIE RN E RSN (UREN) |, ARIE . java XHHRE!
IEE, SNTERE (BAZE) .

@ £ src BRIBTIA TS mIFIITICR:

# iFEFTAN Java X

javac com/example/Main.java com/example/utils/Helper.java

# BT ER
java com.example.Main

i

Helper says: Hello from the Main class!

7E&: Only the Java Byte Code ( .class ) files of the package are recognized by other packages.



If we have only the Java Source Files of the package, what should we do?
Compile the package into classes / JAR in advance

(FRIHRIA javac SRURENRFFTFERR .class X, BMERSIERFET)

6.2.3 XF X445

ERZRIEA vain.java BAZEIT package FHEE:

// SCAFERAR: src/com/example/Main.java
package com.example;

// S Acom.example.utilsfldiffjHelper
import com.example.utils.Helper;

public class Main {
public static void main(string[] args) {
// ViFHelper&rh &R i
Helper.printMessage("Hello from the Main class!");

ERIRFERRANREX RIS

src/

— com/

| L— example/
| F— Main.java
| L— utils/
|

L— Helper.java
Main.java BEABEIE package EE? {GiXiE:

// S Acom.example.utilsfudiffjHelperk
import com.example.utils.Helper;

public class Main {
public static void main(string[] args) {
// FHelpersrh (i )ik
Helper.printMessage("Hello from the Main class!");

R, (BREMDIX AT
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src/

— com/

| L— example/

| L— utils/

| L— Helper.java
L— Main.java

EBE— tricky A9itE/5. Main.java XAE:
package src;

// S Acom.example.utilstidffjHelper3s
import com.example.utils.Helper;

public class Main {
public static void main(string[] args) {
// RHHeTpersrh iz )5 ik
Helper.printMessage("Hello from the Main class!");

ALY, (BREMIX A

src/

— com/

| L— example/

| L— utils/

| L— Helper.java
L— src/

L— Main.java

TR vscode AJBERY src ARB—LIPRMNMSEGRIFEIR, XTIXM tricky AIRBRRIFAEIERE,
IFERRNEHA cmd FahwiE.

B2, package 1 import M RER THE—ETFEBRHEEE, RERASAESHE (SBIR
Bl) . package BIEFBETFIES import BIERSEE, W0RA package BYiE, XA .java XHEREZHEE
import BEMEREFE, FEeELHKES]

(M package Zf5, import BSEERREIEER THEXH, REREW NH package BIFERR
E (package WE—ERRERTHE—EFER) .

TR WNRE AE import 26 B, A B A package X/EHERIRIERE.

which means, the following is wrong:

BR&EM:



src/
L— srcl/
— com/
| L— example/
| L— utils/
| L— Helper.java
L— src2/

L— Main.java

Main.java :

package srcl.src2;

// SN srcl.com.example.utils 4 Helper 2%
import srcl.com.example.utils.Helper;

public class Main {
public static void main(string[] args) {
// fHHeT perZkrh s ik
Helper.printMessage("Hello from the Main class!");

Helper.java :

// XUF#iE: . /com/example/utils/Helper.java
package com.example.utils;

public class Helper {
public static void printMessage(String message) {

System.out.printin("Helper says: " + message);
}
b
SRR -

srcl\src2\Main.java:4: #i%: FLiEViHHelper
import srcl.com.example.utils.Helper;
A
HERIYECE: O \srcl\com\example\utils\Helper.java
YA LS srcl. com.example.utils.Helper
TG M B 12 SO A BRI Rz SCA O T IE AR IR R A2 H s
srcl\src2\Main.java:9: f#iz: AR
Helper.printMessage("Hello from the Main class!");
A

=]

5 ABE Helper
f7E: 25 Main

2 MR

EIRTET Helper.java AY package =BHF] Main.java A~—. E%miFE Main.java B, fRiEEEEInE

import FERBEFTSH#E, #ZE .\srcl\com\example\utils\Helper.java {&. BEiZ3{EHH
package Z5KJF[] Main.java 82 import RULEHA—EL, BEIIREE:



ARG SCIE: \srcl\com\example\utils\Helper.java

SNERBAVIRRIRIFLF Helper.java, TEARIE Main.java R, fRiFsstBaiE:

srcl\src2\Main.java:4: fi%: TiEVjiHelper
import srcl.com.example.utils.Helper;
A
AR5 L \srcl\com\example\utils\Helper.class
KU AERIZE: com.example.utils.Helper
it A B3 12 SCA BRI DRAZ SCA L T IE A (R 2R R A2 H e
srcl\src2\Main.java:9: fti%: HARKFS
Helper.printMessage("Hello from the Main class!");
A

=) 55 Helper
fIE: 2% Main
=

Bk, MERFRBANTDTIERN class XHE, BRBEINA Helper.class XHHRIZE

B (ER, RRBUFRI—EBD)

SRR A IR

src/

F— srcl/
| | com/
| | L— example/
| | L— utils/
| | — Helper.java
| | L— Helper.class
| L— src2/
| L— Main.java
L— com/
L— example/
L— utils/
L— Helper.class (¥ Helper 2% (XA ZFFrra LBl g , ks DR T 30
Jerhr, BREEAN B —E )

HEIER, (CEXEHINBIEHAT, ©8 package HNBEF] import SRIEMSUE—E, AFPATTEE
SHARBTE (Helper.class ) BI—HBOHIZE (a0 Helper 2£) HEITEINE, XERRIFHRLTED

ZHY.

MIE: 38 Helper.java BAK:



// HEMIE: . /srcl/com/example/utils/Helper.java
package srcl.com.example.utils; // XHpimifn L srcl., {RFFHFEH S ORE® 20 .

public class Helper {
public static void printMessage(String message) {
System.out.printin("Helper says: " + message);

}

6.2.4 Advanced Package Sharing

SMFAERETREESHERNEG, S/ REHSHHERERTN, Bt java 2T —LBREHEEN
ik

@ BEEXBHARRAR

JLIERER Java & (81 .class XHEL .jar XF) MARANRFEBR, HIa0 c:\Program
Files\Java\ . XEHMHIBNREXLEENE—TRINUE, LMEREIBEREHAE).

@ i8BWIETE CLASSPATH

N7 ik Java BEBHEURTHAER ZEHRTIE, FTEIREINTITE CLASSPATH. CLASSPATH 2 JVM A3k
BB AERER.

£ Windows &%, BETTLUBTEH c:\Autoexec.bat MAFIRE CLASSPATH , EREEIEERS
AERETETIRE.

@ AEZHEERIARY DK SR

fEIRE CLASSPATH B, FEMIRRAIARY JDK XKEFE (B) Java FRERERRR) MBRIBRNGABSER.
BN, Java SHARWREEFAIZE (A0 java.lang.* ) SRERIEAFANIIERIZE.

@ HEEMFARESREH

BIXMAE, (RAIUEARNREZEEZE—NME, MAEEAENNBERREFIXLE. K=
F—MoHEBFRH, FAEIBETIZE CcLASSPATH ERIHEEXRS | HIZBR.

More details about @ IEBIFIETESE CLASSPATH

BB CLASSPATH @A T HIF Java EHWL (VM) FIFATEEXMEELRIEME (.class X4) 8¢ JAR
X4 IEFBIRE CLASSPATH TILAFBIRIRAY Java IR Ein THIBEE IR B EE A0ZEF0E.


af://n1463

Windows EZHZE CLASSPATH

BRMERITIERE CLASSPATH | BT AR IR BB RITMREEKAIRE.

F5iE 1 IGATIRE CLASSPATH (83<1TH)
(FALAERSITEOTIGRTIRE CLASSPATH . XN E RELRIHSITRIETERN, XAGSTEHS
534

set CLASSPATH=C:\path\to\your\classes;C:\path\to\your\jarfile.jar

e C:\path\to\your\classes 2% .class XHHNBER.
e C:\path\to\your\jarfile.jar & JAR X{HHIERIR.
s MREEZNMERE, ADS () D

fBign:

set CLASSPATH=C:\Program Files\Java\myClasses;C:\1libs\mylibrary.jar

J3iE 2: JKAIRE CLASSPATH (IBERFIMEETE)
1. AREmE IR AR, IERE.
2. REANNSRERRE.
3. ERGRHEN+d, REHRES.
4. AMREEEOH P, KIFRESXYE, SEFE, FI—NTNRERE:

o FZFR: CLASSPATH

o {H: BMINRAISESHEL JAR STHATERTR. 5140

C:\Program Files\Java\myClasses;C:\Tibs\myTlibrary.jar

5.91REEE cLAssPATH TE, mihfwiE, ARECHERENEREZ, FERSSE0R.
6. MGIERFER.

Linux/macOS ZRFHIEE CLASSPATH

F5iE 1 IGATIRE CLASSPATH (83<S1TH)

{RET AR RIEATIRE CLASSPATH , iIX R MBIRIESIEHE.

export CLASSPATH=/path/to/your/classes:/path/to/your/jarfile.jar



e /path/to/your/classes 2% .class XHHNER.
e /path/to/your/jarfile.jar 2 JAR {HHIEELRR.
* ZMRIZAES (@) DR

fIgn:

export CLASSPATH=/usr/local/java/myClasses:/usr/local/java/mylibrary.jar

FiE 20 FKAIRE CLASSPATH

{RATLAE cLASSPATH iINE! shell BOiZahScf4h, a0 .bashrc (8¢ .bash_profile) {4, iXtf
BXEshRiREES B hnE.

1. FJFFRim, Ymi8 .bashrc B .bash_profile 3{4:

nano ~/.bashrc

HE:

nano ~/.bash_profile

2. XA RRI—1T:

export CLASSPATH=/path/to/your/classes:/path/to/your/jarfile.jar

3. (RIFFIR LRSS,
4. {EEMAERL:

source ~/.bashrc

HE:

source ~/.bash_profile

SR

o AELEIER: N THHIR Java BEEREIHFIBE SR, BIVEHRIER . 887 CLASSPATH
g, e

set CLASSPATH=.;C:\path\to\your\classes;C:\path\to\your\jarfile.jar

BfE Linux/macOS



export CLASSPATH=.:/path/to/your/classes:/path/to/your/jarfile.jar

o DK BRIAKIREZ: tNER(RIEMT CLASSPATH , ERA(R{PBIABEIEIAIE) DK B0 (A0
java.lang.*) , BEXSBmEEE VM R, BURIREBZE ;& CLASSPATH , FHEGIEIAR
JDK K.

o WSITWMEMET:

o YmiFENS, FF -cp SEUEE CLASSPATH :

javac -cp .;C:\path\to\your\classes Main.java

o iBfTRY, FEER -cp S

java -cp .;C:\path\to\your\classes Main

I

N
¢

o |IGRHEE: BITmS1T/&%0s, FF set CLASSPATH (Windows) Bf export CLASSPATH
(Linux/macQS) .

o SKAGE: BIIRFAHIIFELTE (Windows) E4miE .bashrc/ .bash_profile
(Linux/macQS) .

o 8 TECIBHEFIER . 88T CLASSPATH F, LUEKREIHRITNE Y.

6.2.5 Java Variable Scope Rules

1R,

Efi—FZBiZ3H pata Item / Storage :

Data items declared in a class {} : we call them fields.

e With modifier static: we call them class fields (single copy)

Without modifier static: we call them instance fields (one copy for each object)

 With modifier final: we call them constant |fields] (initialized once)

e Without modifier final: we call them variable [fields] (can be modified)

e With modifier public: we call them public [fields] (accessible outside class)
e With modifier private: we call them private [fields| (accessible within class)

 With modifier protected: we call them protected [ fields] (inherited privacy)
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e If they store data directly: the type should be primitive types (e.g. int, double, char)

e If they store re ferences: the type should be SomeClass (object ref) or array|| (array ref)

Data items declared in a method() {}: we call them local variables.

e With modifier final: we call them local constants.

e Usually no other modifier for local variables.

e |If they store data directly: the type should be primitive types. (e.g. int, double, char)

e Ifthey store references: the type should be SomeClass (object ref) or arrayl] (array ref)

The scope of an identifier is defined to be the part of program in which the identifier is known or
accessible.

Scope rules depend on the notion of blocks.

A block is a compound statement, which can contain declarations of identi fiers of its own.

The basic scoping rule:

e identifiers are accessible within the block in which they are declared.

TR XAREE (2RFXE) MNZENEEEETILIER, BRE—NTERAREEIMEBRFIRERR
PERRZHIRE.

Within a method:

If the variable a is declared in the outer block, we cannot declare another variable with the same
name @ in the inner block.

i.e. No nesting.

hHER, XHEFERALRY:

public class Example {
[/ ERIWRERE (EREE)
int a = 10;



public void someMethod() {
// JTERRAAR E, A R AR S AR R
int a = 20;

// FTERAEE a
System.out.printin("E#EAE a:

+a); // FH 20
// ViRZER R AR a, ] this gy

system.out.printIn("p A2 E a: " + this.a); // fiili 10

public static void main(string[] args) {
Example obj = new Example(Q);
obj.somemMethod();

-

JaiAs s ar 20
M AEE a: 10

XERATHY:

public class Example {
public void anotherMethod() {
int a = 5; // fESMBHh AR a

{
int a = 10; // HiE: ARRERNIE S SN U [ A4 TR AR &
System.out.printin(a);

}

System.out.printin(a);

public static void main(string[] args) {
Example obj = new Example(Q);
obj.anothermethod();

PRIERTIREE

Example.java:6: #i%: ©7EJ)77% anotherMethod ) s L T8 a
int a = 10; // #5iR: ARAE A S R B 5 Ao R 42 FR IR A
A

1 MR

IEFRE: B—173iER, AEBRAISMBRERARNZES.



Lecture 7

More on Loop, Switch, char

7.1 for loop 451%

7

for(start; check; update)
body_statement;

@ One or more or even all parts may be missing.

for(C 5 ;5 )
i /) XRETEM

The missing parts are called empty statements.
@ check is normally a boolean expression (ending condition).
® If check is empty, it is considered always true.

@ continue E#EHA update 3175

7.2 while loop §F¥

EEIES

whiTle(condition)
statement;

@ condition is a boolean expression.

@ HNTEIBISE check condition, EXR{EIALESRHE check condition
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7.3 do ... while

EEIES

do{
statement;
} while (condition);

@ condition is a boolean expression.
@ HNEFREIS do, A/ check do, check do
FTCUTE = DHAT—IR

® continue B9IE, BEFHA check 335

7.4 switch

ANl

public class switch_test{
public static void main(String [] args){

char grade = 'C';

doubTe GPA;

switch (grade){
case 'D': GPA = 1.0;

break; // break is optional

case 'C': GPA = 2.0;

break;

case 'B': GPA = 3.0;
break;

case 'A': GPA = 4.0;
break;

default: GPA = 0.0; // optional

}
System.out.printin("GPA = " + GPA);
}
3
Hi:
GPA = 2.0

FE:
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@ case labels MUST NOT be ranges.
WNREFFEEFIMT, REg if-else .
@ EBAUCERFLBEE] default .i8F default FEIELAR.

® fall-through SRR MICECEIRY case FHiR, £ FHUTEEMID (BiEHE M case 1 default) , B
FiB7 break BE5IELER.

WRBEERRFITNH, MEFINEE case KERIN break

@ default ILASHEHINVE. BHITERMER: BECERFEIEX, SEMA case #RBMLE,
EFAFELRET RS

IR, MR TEA case BELECE], EASENFFIRARE.

public class switch_test{
public static void main(string [] args){
int day = 3;
switch (day) {
case 3: System.out.println("wednesday");
default: System.out.println("Invalid day");
case 4: System.out.println("Thursday");

-

wednesday
Invalid day
Thursday

public class switch_test{
public static void main(string [] args){
int day = 4;
switch (day) {
case 3: System.out.printin("wednesday");
default: System.out.println("Invalid day");
case 4: System.out.println("Thursday");



Thursday

public class switch_test{
public static void main(string [] args){
int day = 5;
switch (day) {
case 3: System.out.println("wednesday");
default: System.out.printin("Invalid day");
case 4: System.out.println("Thursday");

it

Invalid day
Thursday

FIREZFHRFIEMAAEE:

int star_count = 4;
switch (star_count) {
case 1: System.out.printin(“*”); break;

case 2: System.out.printin(“**”); break;
case 3: System.out.println(“***”); break;
case 4: System.out.printin(“****”); break;
case 5: System.out.printTn(“*****”): break;

FRRFFIENBERT (BRAEREREES)

int star_count = 4;
switch (star_count) {

case 5: System.out.print(“*
case 4: System.out.print(“*

case 3: System.out.print(“*

)
)
")
"y

4
3

case 2: System.out.print(“*
1

case 1: System.out.println(“*”);



7.5 char

java WEHY primitive type
B35
Example:
e ABCD,E..,XY,Z
e a,bcde..xYVzZ
e 0,1,23,456,7289
o @ #9%, %" ..
Special (non-printable) ones:
e backspace \b, newline \n, tab \t

e most of these are actions.

Each character bears an unique ID

e Previously known as ASCII.

e |tis extended and now called Unicode in Java.

fozlsis

public class char_test{
public static void main(String [] args){
char ¢ = 'A";
int n;
n = c; // auto-conversion
System.out.println(n);

}
}
-
65
Bt

public class char_test{
public static void main(String [] args){
int n = 65;
char c;
c = (char) n; // explicit-conversion
System.out.printin(c);
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i

A

public c
pub
3

3

o

B

IZI _ ID

lHl - lh

';l _ IX

lass char_test{

ic static void main(String []
char ¢ = 'A'";

C++;

System.out.println(c);

int difference = '2' - 'D';
System.out.printin("'z' - 'D'
difference = 'H' - 'h';
System.out.println("'H' - "h'

difference = ";' - "x';

"

System.out.println("';"' - "x'

'-—> 22
U o> =52
' -—> -61

Hexadecimal (Base 16) Unicode

ERAY:iL:

\u0041' me

ans Unicode 65 ->'A'

public class char_test{

public static void main(string [] args){
System.out.printf("abc\u0041ldef");

}
3
B
abcAdef

args){

==

-—>

-=>

+ difference);

+ difference);

+ difference);

printin 328 GAFF, BRESIFRENFR (escape character) .



Lecture 8

Array and Table

M C 2L, Air A RZEEEIEFER—TMIE.

8.1 Array

FREEFIelE

Declaration and Array Creation

5l
int[] i = new int[1000];
ZEiNF

int[] i; // i is nothing yet
i = new int[1000];

or

int i[] = new int[1000];

f£Java i, BEERRE— K. HETEFHIRMENSAISIA.

EE:

type[] array_name = new type[length];
type[] array_name {valuel, value2, ...};
e.g.

doubTe[] GPA = new double[50];

string[] countryCode = new String[175];
String address[] = new String[30];

char[] vowels = {‘a’, ‘e’, ‘i’, ‘o’, ‘u’};

type may be primitive type, class type or even an other array type.

TR B, 1 REKE, MARTMFIRKE (TRsAUKENT)


af://n1800
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Properties
@ A bounded (fixed length) and indexed collection of elements of the same type.
@ Array length is fixed at the same time of creation.
® Element access is done using an index [].
a[-8] -> ArraylndexOutOfBoundsException
@ To get the length (size) of an array:
a.length
KR LRSI EHIFER

AESR, a.lengthQ FIFFRFEREE

B main REGRSHRISE - FAFHRHE

class TestArgs {
public static void main(string[] args) {
System.out.printin("There are " + args.length + " arguments:");
int 1i;
for (i = 0; i < args.length; i++)
System.out.printin( args[i] );

RIZSSENGLPN S e Nl )

E:\MEN\K¥\ A= term 1\CSCI 1130 Java\Lecture\Lecture 8 Array and Table>java
TestArgs
There are 0 arguments:

E:\FEN\ K\ K term 1\CSCI 1130 Java\Lecture\Lecture 8 Array and Table>java
TestArgs Apple Banana

There are 2 arguments:

Apple

Banana

B TFHARTARISEUM command-line arguments

TS EEA VM EZRIEAS, VM BELS main()

SEfes, BMEANLES, EES, ENESIA (i) |, WEEHE, EXrEstasimng
2 (ANEREEIRFTHIRNE)

¥4 mg
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8.2 Table

XEIERIE 4R

B

dataType[][] arrayName = new dataType[rows][columns];

Lecture 9

String Comparison

String 3¢

The String class defines a convenient data type for storing and manipulating a sequence of

characters. i.e. text

TR Strings BW%R, FRAIAEIEEE.


af://n1854
af://n1869
af://n1872

BlJ3E String Y52

EEIES

String myName;
myName new String(Q);

Bli§ new XEF
String XIEREUEERT, ATLAERE new XE=F.

String myName;
myName = "wxx";

FUERT class String
X5 | SRIFE— Y String L, ABAEE.
7

(BRTEREFME String WKRAYSIA, SIAEFTLUENRY. ATLUEEL String RIS |AMELS myName
TR, 5 "wx" FRHELASNEENPR.

String Properties

@ String objects can be concatenated (joined together) using a special operator '+'

@ Content of a String object could be empty.

String myName;

myname = ;
String yourName;

XEE myName #[1 yourName ZAEHY. myName BFffE, IEMT—1ZXEK String object "" ;
yourName FoAigE, 7 null object reference

String Methods

String 282 private and inaccessible by us 4.

To manipulate a String object, we must use the provided methods.


af://n1879
af://n1884
af://n1894
af://n1902

@ To get the length of a String object

String myName = "wxx"
System.out.println(myName.length());

BT myName 3%, [RBEXLOIFE NRASHEY) RPZN, REUKERREREEFES
message 1&45 .length() 5%,
iE5 array X%

int[] even_numbers = {2, 4, 6, 8, 10};
System.out.println(even_numbers.length);

FHANSRAISLHIFERZAILUBIARY (S92, Tength FREEEX) .

@ The instance method char charAt(int) returnsyoua char atthe ith position of the String

object.
B EEFTENFRTER
String myName = "Michael"

for(int i=0; i<myName.length(); i++)
System.out.println(myName.charAt(i));

® Compare 2 String objects FIAE

TREEEIIRE R, XFHIRSIA, MREIMEZESIAFENSR, EENSKATER, 518
HUEEERITPAR “ANE)".

T (XEERAIIHI) -

Scanner keyboard = new Scanner(System.in);

String myName = “Michael”;
String yourName = keyboard.nextLine();
if (myName == yourName)

System.out.println(“Uk...oh...”);
else
System.out.println(“what’s up?!”);

TICHEEBHAMA, BHKEZE what's up?! , EASIATARRERNR.
FEfnBl: B .equalsQ A%

Scanner keyboard = new Scanner(System.in);
String myName = “Michael”;
String yourName = keyboard.nextLine();
if (myName.equals(yourName))
System.out.println(“Uk...oh...”);
else
System.out.printin(“what’s up?!”);



Lecture 10

Inheritance, Polymorphism

BESSS

F

Sub-classing

Sometimes, we want to create a new class which supplements an existing class while keeping the
original class

54N add new fields, add new methods, modify original components

In Java, we do it using the extends mechanism.

class original {
// class field
// instance field
// constructor method
// class method
// instance method

class Subclass extends Original {

/%

* ALL the non-private original
* fields and methods are

* inherited in this new Subclass
* UNLESS we modify them.

*/

// We may optionally:

// add class field

// add instance field

// add constructor method

// add class method

// add instance method


af://n1936
af://n1941

A

Inheritance
extends FFEFSCHL T 4ki%. Several subclasses can inherit from the same superclass () .
A subclass can override (&%) inherited components (fields and methods)
A subclass can add new components as well.
public/protected static/instance fields/methods SHHLkIR.
private static/instance fields/methods FSHELLE.

BARWMPR, BRILIEFEFEHSR.

Privacy

ERIXAN privacy H BERMERZE—MER.
Member(field/method) modifiers revisited:
e public: amember is accessible anywhere by any class
e private: a member is ONLY accessible by that class

e protected : a memberis ONLY accessible by that class AND the subclasses of that class.

protected member may be access from outside the package in which it is declared ONLY by
code that is responsible for the implementation of the object (XIS EFE). [T, XBE

IRATHIRARERSR TR, MELERHAZFIBCE L, RihEECH.

If a super class and its subclass are in different packages, the subclass inherits protected
members of the superclass and may access such inherited protected of its own. But the
subclass cannot access non-public members in superclass instances.

e No modifier (default): a member is ONLY accessible by classes in the same package

Super Construction

super Q) ; TARRXIEIEREL

TR, FRREWRFH—ESTAARXKMMEIERS ((RERESPLIEmRIINRML)  MRE—TA
5 super(parameters); , MEVAERALTSEIEREL, BUNRRXEZLEBENTSNERETHT
SRS, BRI FRE R EEP R B AR SRIIERE].
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i PSS
REGRMTR, FEERTOR.
B

// HWEIEE X
abstract class Account {
protected String accountNumber;

// BARE
public void deposit(double amount) {

System.out.println("Deposit: + amount);

// MR (FHEFIEI)
public abstract void withdraw(double amount);

// TS
class SavingsAccount extends Account {

@override
public void withdraw(double amount) {

System.out.printIn("withdraw from SavingsAccount: + amount);

If a class has an abstract method, the class must be declared as abstract too.

realize an abstract method

FSE4H%, override and provide actual implementations.

@override IR&EEAIERN, EREFS L. RS RmES RIEEEERXEFEOFIGIE", NRmFES
RN EEZALE (FlUHSEER, /555( ”%alse) . WIFSESIRE (B @verride NSFBIFE
— i) LA, @override FREHIEEIRESRIEM.

BEETENE, YXTEERXMWEAFEINRE, HigEA implements SCHEOR, BEOARRMET
object £ (FESH) . RtSATUEE—LHE:


af://n1987

class Person {
String name;

Person(String name) {
this.name = name;

@override
public string tostring() { // &S tostring Jji%
return "Person{name='" + name + "'}";

Example

AR

J Animaljava
J Catjava
J Dog.java

J Testjava

Animal.java

public abstract class Animal{
public abstract void eat();

Cat.java


af://n2008

public class Cat extends Animal{
public void eat(){
System.out.printin("Eat fish™);
}
public void catchmouse(){
System.out.printin("mMeow");

Dog.java

public class Dog extends Animal{
public void eat(){
System.out.println("Eat bone");
}
public void guardHome(){
System.out.println("wolf");

Test.java

public class Test {
public static void main(string[] args){
show(new cat()); // call show by cat object
show(new Dog()); // call show by Dog object

}
public static void show(Animal a){
a.eat(Q;
// judge type
if (a instanceof cat) { // do cat’s work
Cat ¢ = (Cat)a;
c.catchmouse();
} else if (a instanceof Dog){ // do Dog’s work
Dog d = (Dog)a;
d.guardHome();
}
3

IR B main B show() EANBISEEFSE cat 5 pog FIXISR, {BFE show(Animal a)
th, FEEKASEESERIERZE Animal . BTFERIFAT, Java BSSEEMBERNKIER AR ET
HSEEEE, MARSPMENRXISRETR, EEEH TR 2EEER.

java MRS | BIERFEEI5R:

Animal a = new Cat(Q); // 5| HFRIM7FEA 5



AEXMIERT, RESIBREHERXEZFENNGE (W eat ) . MRFERABFEHFENGE
(%0 catchmouse() ) , WLW/RSTIES|FIRFIEIR D FRE:

Cat ¢ = (Cat) a; // ¥ RIE5|HEHIFEH N T3]
c.catchmouse(); // IAEW CLIA R 12456 177k

SEHIRBERIREIRmIERS . "BIREX Animal EERYS|ALAR E2— cat (8 pog) Y&, {RAT
PIOHE e cat (8% pog) -

TRy E

BRI TIRFBISEBILIART, Java STEETRMCEXISRAVSCIRREY. MR RAILFREEL SaHEH B
FRSEBUAPLER, £ classcastException.

fugn:

Animal a = new Dog();

Cat ¢ = (Cat) a; // izfThHii ClassCastException, BN a SZfrf& Dog KA

AT ERXFPER, BESERHRBEIRZAIFER instanceof MEXIRAIZEE:

if (a instanceof cat) {
cat ¢ = (cat) a; // w4t
c.catchmouse();

LIS
TEARFIAURE, BITEFPETIIRE.
BSSEEmIE RIfE, FEERMEFPIASHE.

Java B—MEFSRBUES, FrBRERREWIERIFITHRE.

1+

public abstract class Animal {
public abstract void eat();

}

public class Cat extends Animal {
@override



public void eat() {

System.out.println("cat eats fish");

public void catchmouse() {

System.out.println("Cat catches mouse™);

public class Test {

£

Polymorphism, 18E—MEOSGEEARNNNS FEEAERIZAVEE. Z&RTLUEL

public static void main(string[] args) {

Animal a = new Cat(); // HAZARE Animal, A28 cat
a.eat(); // WH cat K eat() Hik, &k N Animal EXT eat() ik

// a.catchmouse(); // ZwiFii%, §A&IA Animal ¥ € X catchMmouse()

// R
if (a instanceof cat) {

Cat c = (Cat) a; // wflEFARAE N cat
c.catchmouse(); // &k, Fp&RAAR N cat, AILLAH catchmouse()

RER (RENZE) RS (517iEE) STl

R general

T

special

FRAIRBBIA SR RKAIIR.

i

73
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WMENSE
J5i%E# (Method overloading) RLIRIFRZESNAR.
FA—NEFTLUEN SN GE, RESEZEGHRASHMESHTIRRR (S48, SHHE) .
TR BAE TR ER AR E.
TR SIREERETEXK. (VEXUREHESREL T AL TR E .

<l F5iEER

class calculator {
// EHEITE: WASEREm
public int add(int a, int b) {
return a + b;

}

// BEIEIE: =ASEGH
public int add(int a, int b, int c) {
return a + b + c;

}

// BEEFE: ANEEN
public double add(double a, double b) {
return a + b;

public class Main {
public static void main(string[] args) {
Calculator calc = new Calculator();

System.out.printin(calc.add(10, 20)); // WHE—A add J5iE
System.out.printin(calc.add(10, 20, 30)); // VAHZ 4> add Jyik
System.out.printin(calc.add(1.5, 2.5)); // RS =4 add Hik
}
3
BTHESE

FEEE (Method Overriding) , BXLIE{TAZSHIEE.
RZERIS T LISEFRAISR, B 5 | BEARNG AT T A BefE.

BT Z SRR OIEIRE1ET31E7K (Dynamic Method Dispatch) .
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whl: 5EES

class Animal {
[/ REFE
public void speak() {
System.out.printin("Animal makes a sound");

class Dog extends Animal {
// TREFLETE
@override
public void speak() {
System.out.printin("Dog barks");
3

class Cat extends Animal {
/] FREFLEFEL
@override
public void speak() {
System.out.printin("Cat meows");
3
b

public class Main {
public static void main(string[] args) {
Animal a;

// RS HRATIET R
a = new Dog();
a.speak(); // #iti: Dog barks

a = new cat(Q;
a.speak(); // #iti: cat meows

S}

NSTED IR EET @override LA
FRUMERXELEWHEKR.

FRLFEOMEBERFXGFERNGES, SH0IER, REIESEE

FRAGHIANSIDFIARELLASETTIERE™E (Flan, REF5ERpublic, FEI7iER

protected)

FRITEDTLURIFRITNGE, (EARREREER LT ENERFTA.

Java Fp, 55| FHRJLAERFEERISR. 5| BERTFEIRAET,
FToRERNAFRPHE X IFRETSA.

ab
Hge

PllTs%eSe

N =
NEERE

EXRFERFTTIE,

JLAXAERE: E—ENAFBRERNSHE, EMNARMBCRARMIE. hHA T 7

RUSHIFTARR.



IR, FRSIAARERERRXINSR, RARKHRAEREFRPENNFRESZ, BELFE5]
BREZE MR EREIR.

FRIRTIZR: REUEHR (Type Casting)

octopus anoctopus = mywatch; // 5| AR T4
((octopuswatch)anoctopus) .showTime(); // il )50 725 )7

SETIEEIERS, SMIFESHIE anoctopus 22— Octopuswatch X% (FEXWSR) , ELAILUARFRE
BHAE.

Backward type casting. WIRR K5 |HHEFERFIFERGEASTER, TTLABT R FREMERZE
5| AT | A. EFERRES IFERNEFENSR, SUSMHETREE (Fian, @
RRE5|BIEARRENSR, MARTFRNIR, MTEESSE classCastException ) .

Example: toString() method

Class object is the super-ancester of all classes. It defines this instance method:

public String toSstring() // return a string representing the object

FTEZEERRE object FMIFH (BEIEHEE)  — M RNRRBBXFHMERBHNZE, BARES
Object .

obj.tostring() EEEMILAIFTE. FTEEEMETIXNAE, BEALUBEID override SLIARIINAE.
printin(Q) FIENMNSRFEEFTEIRISM tostring() iR[MAE.
NSRBI R R, HSLRRIFSRTCIEHENSENE tostring) AIRENE.


af://n2114

Interface

M. #£ Java 1, interface 2—MUSIARIMSEE, BT ESCEHLISEMANTANGE. ZOR—

NEeHSAIEE, NEAaAENEIR (5E&8) IEE (static final FER) .
EOPRISEZIARZ public 1 abstract A9.
EOFREEETERLAIFER, thABEEELAHL.

EXEO
EARXHEZF interface EMZEO.

public interface Animal {
void eat(); // WETIE
void sleep(); // #i%Jrik

RELIEO

{ERXES implements SCEI—PMEO.

public class Dog implements Animal {
@override
public void eat() {
System.out.println("Dog eats food");
}

@override
public void sleep() {
System.out.printin("Dog sleeps");
}
h

[/ RN
public class Main {
public static void main(string[] args) {
Animal dog = new Dog(Q); // M5 HRFASKHSFN R
dog.eat(); // %iti: Dog eats food
dog.sleep(); // fith: Dog sleeps

IR, RIRMEROTRTE SIS ANEMRLIL, BUZEFERPA abstract .


af://n2134
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EORSHE

#EORRIRLR

HWEEE
o ORI EENAR public abstract B9.
o (B4, void eat(); ZNTF public abstract void eat();

o TESCHIEEH, WISCHIFTEHSRTTE.

BSEE
o EOMNFEREIAR public static final §9, BIfTEFEREEEE.
f5an :

public interface Constants {
int MAX_VALUE = 100; // Z#rF public static final int MAX_VALUE = 100;

ZIAFE (Default Methods, Java 8 B3| \)

o EORLIEEEASTIAISE, ERXETF default .
o SCIKAILUSFRESXLTTE.

fign:

public interface Animal {
void eat();

default void sleep() {
System.out.printin("Animal sleeps");

public class Dog implements Animal {
@override
public void eat() {
System.out.printin("Dog eats food");

// TTLRAIE SR E BRI 5

@override

public void sleep() {
System.out.printin("Dog sleeps soundly");


af://n2152
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#75797% (Static Methods, Java 8 5| \)

o EOULIENERSHZE, BSHARIIIREE.
fUan:

public interface Animal {

static void info() {
System.out.printin("This is an Animal interface");

public class Main {
public static void main(string[] args) {
Animal.info(); // V&I

FAB5iE (Private Methods, Java 9 5| \)
o EOULAEMFAE AL, ATFHEENATG AR S5 A9
o FABAEAREARSCINRIA.

fgn:
public interface Animal {

default void action() {
TogAction(Q); // HMHFA 7%

private void logAction() {
System.out.printin("Logging action...");



EORv4R
gEOJLSREMRO, FalS B

public interface Animal {
void eat();

public interface Pet extends Animal {
void play(Q);

public class Dog implements Pet {
@override
public void eat() {
System.out.printin("Dog eats food");

@override
public void play() {
System.out.printin("Dog plays fetch™);

EOSHSRENXE
AT,

EONS SRS
BOSREME, —MEOTUSRSMED:
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public interface Flyable {
void fly(Q;

public interface Swimable {
void swim(Q);

public interface Bird extends Flyable, Swimable {

}

public class Duck implements Flyable, Swimable {
@override
public void fly( {
System.out.println("bduck flies");

@override
public void swim() {
System.out.printin("bDuck swims");

TR, Java RTHERIL co+ ROERISAR, FORFITRANTX—R.

EOMKS

EOME: BEOETAE, BERTIIBRAERTR, BOEZERES.
ZEH: Java FHFRNSHK, EXHFRIIZMNEN, WIMSEHZHRIIRUER.
RBNREEI R BEOTUEIEST, EEABRNRIETE.

SR

public interface Payment {
void pay(double amount);

public class CreditCardPayment implements Payment {
@override
public void pay(double amount) {

System.out.printin("Paid " + amount + " using Credit Card");
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public class PayPalPayment implements Payment {
@override

public void pay(double amount) {
System.out.printin("Paid " + amount + " using PayPal");

public class Main {
public static void main(string[] args) {
Payment payment = new CreditCardPayment();
payment.pay(100.0);

payment = new PayPalPayment();
payment.pay(200.0);

i

Paid 100.0 using Credit Card
Paid 200.0 using PayPal

The clone() Method

class octopus {
double value;
String name;
public octopus(double value, String givenName) {
this.value = value; // this usage


af://n2253

name = givenName;

}
public oObject clone() {

Octopus newCard = new Octopus(0, name);
newCard.value = this.value; // this usage
return newcCard;

}

public static void main(Sstring [] args) {
Ooctopus michael = new Octopus(100, "Michael Fung");
Ooctopus copy;
copy = (Octopus) michael.clone();

equals(Q)

public boolean equals(Octopus target)

{
return this.value == target.value;

}

System.out.println(“They have equal value: ” +
michael.equals(copy));

Lecture 11

Recursion

13, divide and conquer: HmAZ

Example: Summation

import java.util.¥;

class Summation {
public static int sum ( int n ) {
if (n <= 1)
return n;


af://n2264
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else
return n + sum(n-1) ;

}
public static void main( String[] args) {

System.out.print("Enter a number? ");
int number = new Scanner(System.in).nextInt();
System.out.printf("sum(%d) = %d\n", number, sum(number));

W

Enter a number? 100
Sum(100) = 5050

Example: Factorial

import java.util.*;

class Factorial {
public static long factorial ( int n ) {

if (n < 0) throw new ArithmeticException("-ve!");
else if (n <= 1) return 1;
else return n * factorial(n-1);

}

public static void main( string[] args) {

System.out.print("Enter n? ");
int n = new Scanner(System.in).nextInt();

System.out.printf("%d! = %d\n", n, factorial(n));

W

Enter n? 5
5! = 120
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GUI
Graphical User Interface

&

A window is an object.
A button is an object.

We create windows and buttons from classes.

java.awt

Abstract Windowing Toolkit

import java.awt.*;
import java.awt.event.*;

class SimpleGUI {
public static void main(string[] args) {
Frame mywindow = new Frame();
mywindow.setTitle("Simple GUI");
mywindow.setSize (200, 100);

// SN OGP S P A
myWindow.addwindowListener(new windowAdapter() {
@override
pubTic void windowClosing(WindowEvent e) {
system.exit(0); // <ML
b))

mywindow.setVisible(true);

javax.swing


af://n2287
af://n2296
af://n2698

JoptionPane

JoptionPane 12 Java Swing 12H—1NE, BFOIBINERNREIE (Dialog) . ERILARRESRE
B, IBEFEA. BARIEE. JoptionrPane IRMET—FhERAVAT, ATLARECIZESZFEBIAINTE
&, MASEFNEFREOFIHA.

Tutorials

Tutorial 1

Tutorial 2

Programming Style

General naming conventions

1. Names representing classes must be nouns and written in mixed case starting with upper
case. (Pascal case)

public class Hello
public class Helloworld

2. Variable names must be in mixed case starting with lower case. (Camel case)
int iterationCounter

3. Names representing constants (final members) must be all uppercase using underscore to
separate words.

MAX_ITERATIONS

4. Names representing methods must be verbs and written in mixed case starting with lower
case. (Camel case)

getLength()

5. Abbreviations and acronyms should not be uppercase when used as name.


af://n2702
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exportHtmlSource()

Comment

JavaDoc /*%* ----- */
Block comments /* ----- */

Single-line comments //

Tutorial 3

Primitive Data Type Boolean and Related Operators & MPF Exercise

Type Boolean
BA
boolean variableName = false;

variableone = variableTwo <=0;
//IEHREtrue, fixiz[F false

Relational operators

==!=><>=<==

Floating point comparison
TACEHELLR, ARSI,
ERFE:

Math.abs(f1l-f2) < threshold
//threshold is very small, such as 0.0000001


af://n2336
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Logical operators

Operator Name Example
! Logical NOT la
&& Logical AND a&&b
[ Logical OR allb
2 XOR (58k) arb

Short-Circuit Logical Operation

REEERICKRE
a&&b, & aisfalse, ~F check b
a || b, & aistrue, /<F check b

i MERERTT, BEIR

De Morgan's Law

EERE
la&&b)=la|| b

l(a|| b)=la&&!b

Complex Boolean Expression

8
Precedence
0
<> ==
|
&

Result

true if a is false
false if a is ture

true if both a and b are true
true if a or b, or both are true

true if the operand values are unequal

Parentheses
Relational / Comparisons
Negation
Bitwise AND

Bitwise XOR


af://n2363
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0 Parentheses
| Bitwise OR
&& Logical AND

|| Logical OR

More About Expression

+=, ++, -- 7E java FBART LAGERS.

Prime Number Checker

Get an integer input from user through console (use Scanner), then check that whether this input
number is a prime number or not.

import java.util.Scanner;

class Prime {
public static void main(String[] args) {
boolean isPrime = true;
Scanner scan = new Scanner(System.in);

System.out.print("Enter a number: ");
int num = scan.nextInt(Q);
int temp = 0;

[/ AEERRRRAE
if (num <= 1) {
isPrime = false; // 1 i HE/NOETFA LA
} else {
int factorInTrial = (int) Math.sqrt(num);
while (factorinTrial >= 2) {
// divisibility test with different factors
int remainder = num % factorInTrial;
if (remainder == 0) {

System.out.printin("Found factor of " + num + ": " +
factorInTrial);

isPrime = false; // #HFIFET, num AEFEH
break;

}

factorInTrial--;

}
}

n n

System.out.printin("Input number + num + is prime? " + isPrime);
scan.close(); // KPIHH#
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Tutorial 4

Console Input & Branching & Assignment 2

Object creation

public class Point {
public int x = 0; // fields

public int y = 0;

// constructor, a special method for initializing a new object

public Point(int a, int b) {
X = a; // copies the argument/ Tocal variable a TO object field x
y = b; // copies the argument/ Tocal variable b TO object field y

// How to create an object of this class?
Point originOne = new Point(23, 94); // a<-23, b<-94

ZE— Point & Class, =/ Point & Method (Constructor)

java.util.Scanner Class

data method L.
description
type name
double nextDouble() Scans the next token of the input as a double.
float nextFloat() Scans the next token of the input as a float.
int nextint() Scans the next token of the input as an int.
) ) Advances this scanner past the current line and returns the
String nextLine() . )
input that was skipped.
long nextLong() Scans the next token of the input as a long.

short nextShort() Scans the next token of the input as a short.
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Math function APIs

structure description
static double Returns the value of the first argument raised to the power of
pow(double a, double b) the second argument, a is the base and b is the exponent.
static double sqrt(double Returns the correctly rounded positive square root of a double
a) value.

static double log(double )
Returns the natural logarithm of a double value.

a)
static double

Returns the base 10 logarithm of a double value.
log10(double a)

Returns the natural logarithm of the sum of the argument and
1

AFiE In(l1 + )

static double
log1p(double a)

Tutorial 5

Loop with if-else
Nested-Loop

Methods

Loop with if-else
sum of all odd/even numbers between 0 and 100 seperately.
public class Sumoddeven {

public static void main(string[] args) {
sum_odd_even();

private static void sum_odd_even() {
int sum_odd = 0;
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int sum_even = 0;

for (int i = 1; i <= 100; i++) {
if (%2 ==0) {
sum_even += i; // ZIfH%
} else {
sum_odd += i; // FINErEL

System.out.printin("sum of all odd numbers:

System.out.println("sum of all even numbers:

Nested-Loop

1. Use Nested Loop to produce the following results:
.

.2

2. Use Nested Loop to produce the following results:
1
.22
.333
4444

55555

public class NestedLoop {

public static void main(string[] args) {
nested_loopl(Q);
nested_loop2();

private static void nested_loopl() {
for (int Tine = 1; Tine <= 5; Tine++) {
for (int j = 1; j <= -line + 5; j++) {

System.out.print("."); // Hith&a
}

System.out.printin(line); // Hii# 7 itdir

"

+ sum_odd);

+ sum_even);
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private static void nested_loop2() {
for (int 1line = 1; 1ine <= 5; Tine++) {
for(int j 1; j <= (-1 * 1ine + 5); j++) {
System.out.print(".");

}

for(int k = 1; k <= line; k++) {
System.out.print(line);

}

System.out.println();

7EEE] We are using two similar inner loops to handle printing each lines, nested_loop2 =i 1{sE

ATHRIRER, ERSTME

Can we avoid repetitive works by using Method?

{EFE%— Method

import java.util.Scanner;
public class NestedLoop {

public static void main(string[] args) {
Scanner scan = new Scanner(System.in);
System.out.print("How many lines do you want: ");
int totalLine = scan.nextInt();
nested_loop2(totalLine);

private static void nested_loop2(int totalLine) {
for (int T1ine = 1; T1ine <= totalLine; Tine++) {
print_item(".", (-1 * Tline + totalLine));
print_item(line+"", Tine);
System.out.printin(Q);

nn

private static void print_item(String item, int num) {
for (int i = 1; i<= num; i++)
System.out.print(item);

XEHRETINEE, ATLABENERES. print_item NASEIL T4TED num )X item, nested_loop2 HARE
FMBIIRYEIR T

TEHMES, MSEUHTERE, FMESURMURYEE (RREHRIL)



private static void method3() {
int number = 1;

System.out.println("before the call, number = " + number);
update(number) ;
System.out.println("after the call, number = " + number);

}

static int update(int number) {
number++;
System.out.printin("Inside the method, number = " + number);
return number;

}

HHaN T :

before the call, number = 1
Inside the method, number = 2
after the call, number = 1

Tutorial 6

JoptionPane

Random Number

Pseudo-random Number: {ABkBE#HEL, TSI
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@® Math.random()

IR Math ERTELHEENSN. EEERRE.

iBi&
doubTle randomvalue = Math.random();

45k [0, 1) A9fRBEMEL.
EAGT, MRS

e
1.10,n)
double random = Math.random() * n;

2. [min, max)

double random = Math.random() * (max - min) + min;
3.]0,n) BB

int randomInt

(int) (Math.random() * n); // ugifilfd

4. [min, maz) B

int randomInt = (int) (Math.random() * (max - min) + min);

@ class Random

Random ZEEEES NIEFG) import java.util.Random;

B2 BER.
Random ZERIfEA
1.8NE
import java.util.Random;
2. BB

Random random = new Random(); // Gl& A BEHLIEE R
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SNERAMENTTF, BUAEIEREER =R AR F/ofh T
AR EHAIEEREIENTIF (Tong 3£8Y) .

Random random = new Random(12345L); // {7+ 12345L

3. BRLHAE
Random EERSENT

. IEEEH
) ]

nextInt() int
nextInt(int bound) int
nextLong() Tong
nextFloat() float
nextbouble() doubTe
nextBoolean() boolean
nextBytes (byte[]

void
bytes)
setSeed(long seed) void
nextGaussian() double

g
RE— MBI int {8
SOEl: FTEETAS int {8, BD [—2°1,2%1),

IRE—MYF [0, bound) BIREHEEEL (AEIE
bound ) .

REI—BETLAY Tong {E.

BE—MF [0.0, 1.0) HIBEHL float {E.
RE—MNF [0.0, 1.0) AIBEHL double E.
RE—MEHEIR/RE (true 8 false) .

BR—AFHEHE, HATHES N FHEEEMNE
[23: 8

REMT, EEBTHENSRINE. REERNM
FIERFERRIBENEUFS.

RESER 0.0, tREER 1.0 BREESD FRbEL
SKHE double {E.

random.nextbouble() #HXF Math.random()

FiRFFER, nextGaussian() RIFESSH

Example

Rz A7

import java.util.Random;

public class RandomExample {

foskiE, Bt o mReE.

public static void main(string[] args) {

// BlE—4 Random Xf%

Random random = new Random();

[/ AL
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int randomInt = random.nextInt();
System.out.printIn("EHLE%: " + randomInt);

// HER—A [0, 100) MIBENLEEL
int randomIntInRange = random.nextInt(100);
System.out.printIn("pEHLEE% [0, 100): " + randomIntInRange);

// AN BEN LA R 1B
boolean randomBoolean = random.nextBoolean();
System.out.printIn("M#HLA/K{E: " + randomBoolean);

// HERABENLFE A% [0.0, 1.0)
float randomFloat = random.nextFloat();
System.out.printIn("EFLFE A% [0.0, 1.0): " + randomFloat);

// ER—ABENLSUEESC [0.0, 1.0)
double randombouble = random.nextDouble();
System.out.printIn("MHLAUEEE [0.0, 1.0): " + randomDouble);

[/ AN AR
Tong randomLong = random.nextLong();
System.out.printIn("pEHl K& : " + randomLong) ;

// (ERRE BENLE R 2 A2 o [H I BE R L 510D
Random seededRandom = new Random(12345);
System.out.printIn("FEF LRI ENLES: " + seededRandom.nextInt());

FFEAREEELY

// HERL-SEENLHEES] CARERED

import java.util.Random;

public class randomNumber{
public static void main(String [] args){
Random random = new Random();
int count = 0;
byte[] used = {0, 0, 0, 0, 0};
while(count != 5){
int tmp = random.nextInt(5) + 1;
if(count == 0){
System.out.print(tmp);
used[tmp-1] = 1;
count++;
}
else if(used[tmp-1] == 0){
System.out.print(" " + tmp);
used[tmp-1] = 1;
count++;



fhF
Random Seed

A random seed is a number used for initializing a pseudo — random number generator. The
seed governs the behavior of the PRNG*. PRNG objects created with the same random seed will
produce identical pseudo-random number sequences.

TR A R EEIRE1ZS.
import java.util.Random;

int seed = 11;

Random rngoObjl = new Random(seed) ;
Random rngobj2 = new Random(seed);
Random rngobj3 = new Random( );

system.out.printf("%12d\n", rngobjl.nextInt() );
System.out.printf("%.2f\n", rngobjl.nextFloat() );

system.out.printf("%12d\n", rngobj2.nextInt() );
System.out.printf("%.2f\n", rngobj2.nextFloat() );

system.out.printf("%12d\n", rngobj3.nextInt() );
System.out.printf("%.2f\n", rngobj3.nextFloat() );

M

-1158177819
0.71
-1158177819
0.71
1856327341
0.34
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Math.random() 5 rRandom ZEb&%

KBS
Pl
RiEtk

Tutori

Math.random() Random

13785 [0, 1) SIFERCEERIBENEL
HBEAERY double ZEEY 4% int. long. float
TRREMF ABEMEED AR ER

B A BERE, BEEEFEK

al 7

File I/0 & Assignment 4 Data Processor

PrintStream 3

@ mhElEsS

system.out 22— NEMABY PrintStream SCfFl:

public c
publ

12345.67
}

EHlaE:

lass Main {

ic static void main(string[] args) {
// ATEFE

System.out.print("Hello, ");
System.out.println("world!");

// FTEVREEURNTE A
System.out.println(123);
System.out.println(45.67);

// Ak
System.out.printf("Name: %s, Age: %d, Salary: %.2f\n", "Alice",
8);

30,
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Hello, world!

123

45.67

Name: Alice, Age: 30, Salary: 12345.68

@ SR

import java.io.FileNotFoundException;
import java.io.PrintStream;

public class Main {
public static void main(string[] args) {
try {
PrintStream ps = new PrintStream("output.txt");

// BN

ps.printin("Hello, File!");

ps.printin(123);

ps.printf("Name: %s, Age: %d, Salary: %.2f\n", "Alice", 30,
12345.678);

// FHR (FEXEHAT flushO)
ps.close();

} catch (FileNotFoundException e) {
e.printStackTrace();

}
}
}
NHRE:

Hello, File!
123
Name: Alice, Age: 30, Salary: 12345.68

® BzlRIFRLIEE

[ERBE&IRIFERT, SXFTEETRF (\n) BEERA flushO B, BIESBHRIIEIERRE.
system.out ERIABBNRIHT.

BEXH printstream SLEIEIAREFBEIRIFT.
BEBIEIERASICRIFEPXMKEANSRERER, EN java BZERIFRE JREIRE

PrintStream ps = new PrintStream(System.out, true);
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BF, XA ps.close; =FENAMA flushQ , BMF=ICEXAR, BFIEFELER Jw X0,
Java B eEd BT E T XFEEIREANS.

ARE v WAREIANE]. PrintStream XSEAEHS AR, HAREMWEERIKITS, EEIK
Printstream XIS, H finalizeQ FHEHEM, M finalizeQ FAiEASEA KR, M
AR 2 I X RIHT.

Scanner 23

@ MEHISEENEIE

import java.util.Scanner;

public class Main {
public static void main(string[] args) {

Scanner scanner = new Scanner(System.in); // MJEHl&EE A
system.out.print("ERMAERLES: ") ;
String name = scanner.nextLine(); // iEHUEiTHA
System.out.print ("iEMAERIER: ") ;
int age = scanner.nextInt(); // i:HUREAL
System.out.print("IEHIAEK TH%E: ");
double salary = scanner.nextDouble(); // GEHUNURE R S AL

// HHEER

System.out.printin("#4: " + name);
System.out.printIn("4i#: " + age);
System.out.printIn("L#¥: " + salary);

scanner.close(); // <Ml Scanner

e

HANERE4: Alice
EMNERIER: 25
HMAZR T%: 5000.50

W4 Alice
FiE: 25

%t: 5000.5
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@ MFrFeRrRiEENELE

import java.util.Scanner;

public class Main {
public static void main(string[] args) {
String input = "Alice 25 5000.50";
Scanner scanner = new Scanner(input); // MT4F e i ECEE

String name = scanner.next(); // iZEUEE—A i
int age = scanner.nextInt(); // izHUEAL
double salary = scanner.nextbDouble(); // iZHUAUKSE T S5

System.out.printin("#4: " + name);
System.out.printin("4#: " + age);
System.out.printIn("L#%: " + salary);

scanner.close();

EHlaE:

4. Alice
g 25
T#: 5000.5

@ MICHH-HRIEERENE
HER Scanner {HIEREEANEN NS, MIAEXHEXMFHE.

import java.io.File;
import java.io.FileNotFoundException;
import java.util.Scanner;

public class Main {
public static void main(String[] args) {
try {
File file = new File("data.txt");
Scanner scanner = new Scanner(file); // M CFEHCEdE

while (scanner.hasNextLine()) { // B&AEGH N 17
String line = scanner.nextLine(); // Hl—1T
System.out.printin(line);

scanner.close();

} catch (FileNotFoundException e) {
System.out.printIn(" X REH ");
e.printStackTrace();
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data.txt AA:

Alice 25 5000.50
Bob 30 6000.75

EHlEHET:

Alice 25 5000.50
Bob 30 6000.75

@ BEX DR

import java.util.Scanner;

public class Main {
public static void main(string[] args) {
String input = "Alice,25,5000.50";
Scanner scanner = new Scanner(input);
scanner.usebelimiter(","); // (EHIZS{E RN BT
String name = scanner.next(); // iZHLE
int age = scanner.nextInt(); // U:HUEE A

double salary = scanner.nextDouble(); // EHUE =A%

System.out.printin("#4: " + name);
System.out.printin("4F#:
System.out.printin(" L#:

n

+ age);
+ salary);

"

scanner.close();

EHlaE:

4. Alice
g 25
%: 5000.5
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® M URL FRiEERERE

import java.io.IOException;
import java.net.URL;
import java.util.Scanner;

public class Main {
public static void main(string[] args) {
try {
// 18EHFF URL

URL url = new URL("http://example.com™); // E¥ ki

// $T9F URL Wi ANJR, FF Scanner (3

Scanner scanner = new Scanner(url.openStream());

// BATEHN A R B &
whiTle (scanner.hasNextLine()) {

String Tine = scanner.nextLine();

System.out.printin(line);

// XM Scanner
scanner.close();
} catch (IOException e) {

System.out.printIn("k44%: " + e.getMessage());

e.printStackTrace();

EH—AZRE html TR

Exception Handling

try-catch k. Lecture 5.

Overriding toString()

KT object HEAJLIEH Lecture JMMAE.

public class Book {
private String title;
private String author;
private int year;
private int pages;

i1l (1)

public Book(String title, String author, int year, int pages) {

URL
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this.title = title;
this.author = author;
this.year = year;
this.pages = pages;

@override
public String tostring() {
return string.format(" \"%s\" by %s (%d) - %d pages", title, author,
year, pages);

}

public static void main(string[] args) {
Book bookl = new Book("The Great Gatsby", "F. Scott Fitzgerald", 1925,
180);
System.out.println(bookl);
}

EHlEHET:

"The Great Gatsby" by F. Scott Fitzgerald (1925) - 180 pages

Tutorial 8

String 2§

Lecture 9 FEN.

OFSEA:lE

String myName;
myName = new String();

@ &g new

String myName;

myName = "*** Michael Fung! Hi :)";
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® TR

String £ java FAR/\AEFHIEREZ—, MEX/NIKR.
BJLADNS EREX.

REALUNZE. SABAFTESIA.

String myName;
myName = ""; // TAE
string yourName; // 75|/

@ String Methods
String RYSCAIFEREBEEEER, BEE String WSRAISTEMEE AN NS E.

.length(Q

String myName = "Michael Fung";
System.out.println(myName.length()); // message

.charAat(i)
String myName = "Michael";

for (int i = 0; i < myName.length(Q); i++)
System.out.println(myName.charAt(i));

W

— o v - N =4 =

.equals(otherstring)

ELEFA String WERAS (TEEERE ==, XHERAVZESIA)
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® String API functions

.splitQ
ZIASA.
EX
public string[] split(String regex, int limit)
regex : FAEDTRFAFIVIENIZFRA.
Timit . RESEIRRBFNER P FREAIES .
limit XF 0, &RZoE limit-1)%; limit/MF 0, ReEJgeEitnEl, BB HUNE=FRE.
limit = 0, RAJgeZEnEl, RENTSZAHESHEER.

REWE: — M, TRESEIRINFFAE.

bl

limit>0

String str = "a,b,c,d,e";

string[] result = str.split(",", 3);

// fFadi: ["a", "b", "c,d,e"]

limit<0

String str = "a,,b,c,,";

string[] result = str.split(",", -1);
// e [Ma™, "', "b", "c", "", ""]

limit=0

string str = "a,,b,c,,";

String[] result = str.split(",", 0);
// it [Ua", "", "b", "c"]
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M Scanner f&#r

String s = "Hello, This is JavaTpoint.";

// Create Scanner Object and pass string in it
Scanner scan = new Scanner(s);

// Check if the scanner has a token
System.out.println("Boolean Result: " + scan.hasNext());

// Print the string

System.out.printin("string: " + scan.nextLine());

scan.close();

i

Boolean Result: true
String: Hello, This is JavaTpoint.

.trimQ

AT MBI AN RRIZ= B =4T.

public class Main {
public static void main(string[] args) {

String str = " Hello, Javal! T
System.out.println("After trim: '" + str.trim(Q + "'");
}
3
After trim: 'Hello, Java!'
RIS HIER.

String # int

8 Integer KHIFHSITIE .parseInt(s)

String s = “1507;
int number = Integer.parseInt(s);
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int ¥ String
ZMIEE
String a = "" + 123; // BUEA tostring

String a = Integer.toString(123); // UM
String a = String.valueof(123);

String % Double

String s = “3.14159”;
double number = Double.parsebouble(s);

Double % String

double d 11.01;
String s = String.valueof(d);

Hfthpix

1. string substring(int beginIndex, int endIndex)
RINFRFENFFRHE (beginindex F| endindex , ZEHHFF)
o B
o beginindex : #IAES| (BE) .
o endIndex : ZRE5| (A7) .
o IBREE: REHEEEERFFHE.
o Il

String str = "Hello, Javal!";
System.out.printin(str.substring(7, 11)); // #iti: Java

2. string substring(int beginIndex)
BT REMEERS I FHAZIF R R FFHTER.
s BH
o beginIndex : #IFR5| (B8) .
o iRMEE: M beginindex FREHIFFFE.

o fll:
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String str = "Hello, Javal!";
System.out.printin(str.substring(7)); // #iti: Java!

3. char charAt(int index)
RENFRFERPISERS N FFHT.

4

o index : FFHYZES| (M 0 FHR) .
o IREIE: REFEERS IEIFH.

o XAl

W

String str = "Hello";
System.out.printin(str.charAt(1)); // #iili: e

4. boolean endswith(String suffix)
MEFHREERLIEENERER.
o B
o suffix: EMBERNERFHES.
o RENE: MNRFFHHBLL suffix FE, WIRE] true, BRRE] false.
o afl:
String str = "Hello, Java!";

System.out.printin(str.endswith("Java!")); // %iili: true
System.out.printin(str.endswith("Hell0")); // #iiti: false

5. boolean startswith(string prefix)
MEFFFRERLUISERIRISE A

£

o prefix : ENENRIEKFRE.

o BENE: NRFFRFELL prefix FFk, MIRE true, BNIRE] false.

o XAl

W

String str = "Hello, Java!";
System.out.printin(str.startswith("Hell0")); // #ith: true
System.out.printin(str.startswith("Java")); // fiil: false

6. int indexof(String str)

IREHEE FFARAEFFREPEIREMNERSINE, RFFRFEAFE, WiRE -

W

4
o str: BEERNTFFFE.



o IRE|E: FFRHBEARARERS, IRKEKE, WRE -1.
o Tf5l:
String str = "Hello, Javal!";

System.out.printin(str.indexof("Java")); // #ith: 7
System.out.printin(str.indexof("world")); // #ith: -1

7. int lengthQ

REIFFFERIRE (FAFBRPFHANNED

s BH: &
o BEWE: FRHIKE.
o Rfl:
String str = "Hello, Javal!";

System.out.printin(str.length(Q)); // %iti: 12

StringBuilder

BIASA.

7EJava i, stringsuilder E—ETARABEITSHEM0K 5 string 7R,
stringsuilder MISRFERMZE TEMN (MAILERERAS, MARUENULA)  CIESEE
TREERTEENSINGE, PTG BN, M

string SWSRAVINSEREL, LR EEET— MR, MAZERENIFaHT—

S

1. AJ3ElE:
o string XHFHNFHFEEATTH, BRENFHBHROIE—FNFHAETR.
o stringBuilder RIFFRIERERIETRY, ATLIEEEN, FEIEHITR.
2. TEREM
o HFHETM, stringBuilder ESREFHITFRIEFHESIENITMREES (B TIIRAIEIE
FEEER) .
3. &EEARE:
o stringBuilder R&AEALZEHY, (BMURELLERIEZEM stringBuffer R
o MNRFELHELENILTFRIESE, FJLUFER stringBuffer.
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iEPSES
1. TEEE

BEE—NZTHY stringBuilder XI5, ¥IBRBEN 16.
StringBuilder sb = new StringBuilder();

SRNFERNT A NERE. TSI LIS ELET S, AUR: a8 -
BESER < 2+2
2. ISR E

BIE—MIEABEN capacity Y stringBuilder X5,
StringBuilder sb = new StringBuilder(50);

3. EIFARRL
LIE— N ERIEEFEM stringBuilder IR,

StringBuilder sb = new StringBuilder("Hello");

FHAEE
1. append(String str)

BHEERNF A BRBMNE LRI RIIARE.

StringBuilder sb = new StringBuilder("Hello");
sb.append(", Javal!");
System.out.printin(sb); // %iti: Hello, Java!

2. insert(int offset, String str)
FEIEEUEmATAE.

StringBuilder sb = new StringBuilder("Hello!");

sb.insert(5, ", Java");
System.out.printin(sb); // #itli: Hello, Java!

3. replace(int start, int end, String str)

B\ start F| end R3|ZERIRNEFFFTE.
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StringBuilder sb = new StringBuilder("Hello, world!");
sb.replace(7, 12, "Java");
System.out.printin(sb); // %it: Hello, Java!

4. delete(int start, int end)

BRI start F end R5|IZEHAS (FEE end) .

StringBuilder sb = new StringBuilder("Hello, Java!");
sb.delete(5, 7);
System.out.printin(sb); // #iti: HelloJava!

5. reverse()

[REEFFFRAE.

StringBuilder sb = new StringBuilder("Hello");
sb.reverse();
System.out.printin(sb); // #%ith: olleH

6. charAt(int index)

IREHEEZRS A=A

StringBuilder sb = new StringBuilder("Hello");
system.out.printin(sb.charAt(1)); // Hiti: e

7. TengthQ

IREISEIFFFERIRKE.

StringBuilder sb = new StringBuilder("Hello");
System.out.printin(sb.length(Q); // %ithi: 5

8. setLength(int newLength)
REFHFEIKE.
StringBuilder sb = new StringBuilder("Hello, Java!");

sb.setLength(5);
System.out.printin(sb); // #iti: Hello

9. capacity(Q

IR[E2XAE] stringBuilder NBE (AEFETEMBRKE) .

StringBuilder sb = new StringBuilder("Hello");
System.out.printin(sb.capacity()); // Hili: 16 + FHRFHFEKE (21)
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B

public class Main {
public static void main(string[] args) {

Java!

// Bl#& StringBuilder X%
StringBuilder sb = new StringBuilder("Hello™)

// BN
sb.append(", Javal!");

System.out.printin("After append: " + sb); // #itli: Hello, Javal

// BNFRRE
sb.insert(5, " world");

System.out.printin("After insert: " + sb); // #ii: Hello world, Java!

// BT
sb.replace(6, 11, "Beautiful");

System.out.printin("After replace: " + sb); // #ith: Hello Beautiful,

// MHBRZ5F e
sb.delete(6, 15);

System.out.printin("After delete: " + sb); // #ii: Hello , Javal!

/] RECTATH

sb.reverse();

System.out.printin("After reverse: " + sh); // %iti: laval , olleH

StringBuilder 5 string BIX35!

i

A

StringBuilder

g%, RABFENFSCIEFIR.

IENFFIRNERS, BOMEHESRESR

e E.

MEEMFIFRRIDR.

String

A%, BRIENESCIEHY

NERTEREZEnR.

FHBERBAHENTR.
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Tutorial 9

2D Array

int [ JL 1 m = new int[3][4];

int [J][la={{1,0, 2, 41},
{2,0, 4,81,
14,0,9, 61}

REFERRRHERLUXEHRE, WEIHMERT.

Irregular 2D Array

int [ ][] m=newint [3] [ 1; // m.length = 3 here
// m is an array of row array references

m[0] = new int[5]; // row O has 5 elements

m[1l] = new int[2]; // row 1 has 2 elements

m[2] = new int[4]; // row 2 has 4 elements

m[0][0] = 9; // int elements as usual

m[2][3] = -7;

m[0] = null; // deleting the reference to first row
m[1] = m[2]; // copying a reference

1Z3EE for fBIF
AR

double [ ] rainfall = new double [12];
doubTle sum = 0;

for (double item : rainfall) // item: rainfall[0], rainfall[1], ...

sum += item;
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Arrays %

Arrays is a utility class providing class methods.

import java.util.Arrays;

{ // rainfall[0], rainfall[1l], rainfall[2],
double[ ] monthJanFebMar = Arrays.copyOfRange(rainfall, 0, 3);
Arrays.sort(rainfall); // JHFHF
int index = Arrays.binarySearch(rainfall, 56); // find a value
Arrays.fill(rainfall, 3, 11, 3.14159); // fi1l rainfall[3]...rainfal1[10]
with PI
b

Tutorial 10

Inheritance and Problem Solving

Tutorial 11

EFES

Self-Learn Exercises

Instructions

1. Create a new NetBeans Java with Ant Application, e.g., name it as WorkingProject. DO NOT
TICK Create Main Class option.

2. Each Java source file is default without package. Download and save given source file under
NetBeansProjects/WorkingProject/src/ folder. Keep the given Java source filename such as
Lab00EX00.java.


af://n3812
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3. Change Main Class setting to LabO0OEx00 under NetBeans Project Properties. Otherwise, right-
click on Lab00Ex00 to Run file (Shift-F6) every time

4. Finish the exercise according to instructions given in the associated PDF file. Edit, Build/Run,
Test and Debug under NetBeans.

5. Login Gradescope, and enter the corresponding submission item. Browse and upload
NetBeansProjects/WorkingProject/src/Lab00Ex00.java to obtain feedback on test results.

Assignments

Java £HE

Math API
Java B9 Math SR T —RYBATEFIZERNGE. XPNEAMTF java.lang BF (FHASAN) , FILAR
ZEFHNELBN. LUTE Math K9 ERAR—LeE B

1. EXiz8:

// HixHE
int absvalue = Math.abs(-5); // &4i'f: 5

// BKREAE/AME
int max = Math.max(10, 20); // 4i%: 20
int min Math.min(10, 20); // Z%: 10

// WIBH
double power = Math.pow(2, 3); // #%#: 8.0

// IR
double sqrt = Math.sqrt(16); // Z%: 4.0

// SR
doubTle cbrt

Math.cbrt(27); // %4%: 3.0


https://www.gradescope.com/courses/858903/
af://n3024
af://n2585
af://n2587

2. BENBE:

// THEEN
double ceil = Math.ceil(3.1); // 4%: 4.0

// FTREA
double floor = Math.floor(3.9); // 4% : 3.0

// WERA

Tong round = Math.round(3.5); // 4i%: 4

3. =AREL:

// 1E5%

double sin = Math.sin(Math.PI / 2); // %4%: 1.0

/] R

double cos Math.cos(Math.PI); // 45i%#: -1.0

// 1EY]
double tan

Math.tan(Math.PI / 4); // &4i%: 1.0

// JRIEG%

double asin Math.asin(1); // &i%: n/2

// RR%
double acos = Math.acos(0); // &4i%: n/2

// JRIEY]
double atan

Math.atan(1l); // 4i%: n/4

4. JIEREL:

// BESRNEL
double 1n = Math.log(Math.E); // 4i%: 1.0

// VALOAJR I 4L
double 10gl0 = Math.1log10(100); // 4%: 2.0

5. BEHLEL:

// FH 0.0 B 1.0 ZIAFIEEALEL
double random = Math.random();

6. %

i

// B
double pi = Math.PI; // 3.141592653589793

// BARXTBIR
double e = Math.E; // 2.718281828459045

7. BRI HE:



// SRR
double radians = Math.toRadians(90); // m/2

// INEREAE

double degrees

Math.tobegrees(Math.PI / 2); // 90.0

8. XUHHERES -

// BlhiEs%
double sinh

Math.sinh(1);

// R4 5%
double cosh = Math.cosh(1);

// FHIEY]

double tanh Math.tanh(1);

9. fFEHEX:

// FE5
int sign = Math.signum(—S); // % -1.0

// BHrFs
double copySign = Math.copySign(3.14, -1); // 4i4: -3.14

10. FEEUEX :

// eRIxikE
double exp = Math.exp(2); // eA2

// efIxIRER
double expml = Math.expml(1l); // eAl - 1

SEFEI:

public class MathExample {
public static void main(string[] args) {
// VHEARTR
double radius = 5;
doubTe area = Math.PI * Math.pow(radius, 2);
System.out.println("Circle area: " + area);

// WEEMAERRNL

double a = 3, b = 4;

double hypotenuse = Math.sqrt(Math.pow(a, 2) + Math.pow(b, 2));
System.out.println("Hypotenuse: " + hypotenuse);

// AERAFI102 (8] LR AL
int randomInt = (int) (Math.random() * 10) + 1;

System.out.println("Random integer: + randomInt);



RS
o Math ERFTEFEBEHESH, FTLIEEREBIEZER.
o KZ# Math J5;%fE double RIS EFNRENE.
o =HARHTEERNEMAZAE, SEMAILMER toradians() F tobegrees() HH{TiEHE.
* random(Q) FEERAIEFENE, WTHESREMYEAIAR, EEEM java.util.random

8¢ java.security.SecureRandom.

hEEH

ZiER

8 primitive types

byte, short, int, long, float, double, char, boolean

Flt(E, FFTED

printin(a=1);
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