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* An overview of the software development process
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 Through the Java VM, the same application is capable of running on
multiple platforms

[ Java Program

class HelloWorldapp (
public static void main(string [] args) {
System.out.println(”“Hello World!”);
}
}

HelloVWorldApp.java l
Compiler "’ J
I
JVM JUM JYM

MacOS

http://docs.oracle.com/javase/tutorial/getStarted/intro/definition.html
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The APl and Java Virtual Machine insulate (}% %)) the program from the
underlying hardware

MyProgram.java

API %’éﬁ Java
latform
Java Virtual Machine s

Hardware-Based Platform

As a platform-independent environment, the Java platform can be a bit
slower than native code. However, advances in compiler and virtual

machine technologies are bringing performance close to that of native
code without threatening portability.

http://docs.oracle.com/javase/tutorial/getStarted/intro/definition.html
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2.1 FRIRRTF AT IS E

o 1.551R%F (identifiers)

o PRRFFELE TR T, HRRHRES. BEL. ik B
2B R .

e JavaiE EMEMIRTTHR TR, TRIZ. EUfFSMETHE, JHHE
— NIRRT . KEANSZIR

o FRFFHPH TR X K/NER], fliiBeijing Flbeijing & A [F] bR A
#F (BP: case sensitive) o

o IRIRFFARERtrue, false, null (JR%E true, false, null N2 =) &



2.1 FRIRRTF AT IS E

o 2 KT
o JavaifE E O TR e U aE], EATERR EEEAE
I, ASA] DAE et E N4 7ok

e abstract, continue, for, new, switch, assert***, default, goto™, package,
synchronized, boolean, do, if, private, this, break, double, implements,
protected, throw, byte, else, import, public, throws, case, enum™****,
instanceof, return, transient, catch, extends, int, short, try, char, final,
interface, static, void, class, finally, long, strictfp**, volatile, const*, float,
native, super, while

e *notused

e **addedin1.2

e ***addedinl.4
e ****3ddedin5.0

http://docs.oracle.com/javase/tutorial/java/nutsandbolts/ keywords.html
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2.2 AR AR

o EAKIERA (primitive data types or fundamental types) tHFR{E ]
R RAY,

o EBAPRLRBEG, Javaies il LUEN RORA B AR,
X e Java /= AR E 1 P S a2 X R0 R A



2.2 AR AR

e Javalf 5 A s AL AR A

— boolean, char, byte, short, int, long, float, double

o SFPERARHIRLII T 43 Na KT
— @I boolean
— R char
— FEZEAL . byte, short, int, long

— VFEZEAL. float, double



2.2 FARE PR

o 1BHRKR
e ‘HE: true, false
o BREWEX:
— KB : boolean

yes



2.2 AR AR

o 2.BYRA
o WE: 123(13kH): 077()\FkH): Ox3ABC( 7Nk )

° ﬁ%%%i
e (1) byteZ!
— KHEF: bytes WATF: 1T, 8fu; HUEVEHE: -2A7~217-1
e (2)short%!
— KT short; WAE: 24NFTT, 16f7; BUETERE: -2415~2415-1

e (3)int%!
— K. int; NAF: ADFETT, 324v; BUEVEHE: -2/431~2731-1
e (4)longZ

— KREEF: long; WAF: 81FTT, 64f; BUETEFE: -2263~2763-1



: M2 }% |
SR R RS
short b = 2;
short c = 3;
b = a;
System.out.println(b);
a = cC}

System.out.println(a);

int d = 4;

JavaZ5 s s H BRI NintZE

N A F8ITAMRES, 1717
TREE?

BE17E-1287E 127 I Bl Y
Fr A SE8 T dmPeimat, AHREs
Int 28 245 25 d I 25 short 2R 44
Jali e, W REPRI AL U
NIRRT, kAR,
FrbAgmE AL, fRis




2.2 AR AR

o . AT RoeKEET, RAEPHA, B4R

public class LearningJava

{
public static void main(String[] args)
{
long creditCardNumber = 2324 4545 4519 3415L;
System.out.println(creditCardNumber);
}
}

B 2 AN N RIZ Iy B0y, $Eam Al Bt . Java72
Ja SN HTRAE -



2.2 AR AR

* In Cand C++, int denotes the integer type that depends on the target
machine. CCF&FH)
— On a 16-bit processor, like the 8086, integers are 2 bytes.

— On a 32-bit processor like the Sun SPARC, they are 4-byte quantities.

— On an Intel Pentium, the integer type of C and C++ depends on the
operating system: For DOS and Windows 3.1, integers are 2 bytes.
When 32-bit mode is used for Windows programs, integers are 4 bytes.

* InJava, the sizes of all numeric types are platform independent. (*F- 57

)



2.2 AR AR

public class LearningJava

{

public static void main(String[] args)

{
System.out.println( Byte.SIZE );
System.out.println( Short.SIZE );
System.out.println( Integer.SIZE );
System.out.println( Long.SIZE );

}



2.2 AR AR

o 3.FRFRA
« HFE: iavaﬂﬂﬁ$f§FﬁLhﬂcode, Unicoded& H I FF L& — NP0 &,
Flanat, '?', 9", I, 'E, . JavalMEHE E AR =, W

— \n': 4T

— "\t'": 7K$%Ui§

—”-%ﬁ%

\"': X 5|5

. ’EZEEYJ%X

o XEEF. char; WAE: 207, 1607 S NG 20T, BhA A
HUETEHE: 0~2~16-1, EJ0~65535

o JavaXFiH XA =ES

* Hints: Always use 'single quotes' for char literals and "double quotes"
for String literals.

http://docs.oracle.com/javase/tutorial/java/nutsandbolts/datatypes.html




2.2 FARF PR A

o EME—NFFHEUnicode R P IHFALE, IfE Hint2 81 W A\ FE
e, AATRE fshort 85, [K ychar(f) i m b AN 2 /5 6n, A A]
HEE Hi short 1 HUE TE i .

o [FIFE, ZEA153E|—10~65535 2 [A]FIZL AR KT UnicodesR HAH N A B
) ZRE A 2048 FH charZ8 B B U4k
e char &~2int



2.2 AR AR

o [HIT) RSk R R E Unicode R T IR, DL EE
os AN e

public class Example2_1

{
public static void main (String args[ ])
{
char c="a';
System.out.println("FZ&t"+c+" FFunicode N7 17 & "+(int)c);
System.out.println("F5l#%: ");
for(int i=(int)c; i<c+25; i++)
{
System.out.print("” "+(char)i);
}
}
}

Zunicodez=mErt T 945

afpydednbreAlApvionp?oTtuvdgyyfw




2.2 FEARAHER

yes

4. V% R R
(1) float %Y
wE. 453.5439f, 21379.987F, 2e40f (2310140177, BI=iHH0E)

A5 B 152 X
— KT float; WAF: 41FT7, 3211
— HUEJEE: 107-38~10738F1-10738~-107-38
— A float value has 7 to 8 number of significant digits (5 2(#( )



2.2 AR AR

e (2) doubleZ!
« HE: 21389.5439d (dWJLLIAME) , 3.402, 6e-140 (6310 -140K
Ji)

° ’35%%%)‘(
— KT double; WAE: 81NFT5, 6407
— HU{EVGHE: 107-308~107308 F1-107308~-107-308
— A double value has 15 to 17 number of significant digits (53U %)

* Floating-point numbers without an F suffix (such as 3.402) are always
considered to be of type double. You can optionally supply the D suffix (for
example, 3.402D).

* Hints: Normally, you should use the double type, because it is more
accurate than the float type.



2.2 AR AR

* Floating-point numbers are not suitable for financial calculation in which
roundoff (¥ \) errors cannot be tolerated.
class LearningJava

{
public static void main(String[] args)
{
System.out.println(2.0-1.1);
h
}

e Such roundoff errors are caused by the fact that floating-point numbers
are represented in the binary number system.

* Hints: If you need precise numerical computations without roundoff errors,
use the BigDecimal class.



2.2 AR AR

o R NATRRONEFE RRAY?

 The float and double types are used to represent numbers with a decimal
point. Why are they called floating-point numbers?

e These numbers are stored in scientific notation (£} 11%4%) internally.
When a number such as 50.534 is converted into scientific notation, such

as 5.0534E+1, its decimal point (/N %) is moved (i.e., floated) to a new
position.



2.2 FARF PR A

e Default Values

Data Type Default Value (for fields)
byte 0

short 0

int 0

long oL

float 0.0f

double 0.0d

char "u0ooD'

String (or any object) |[null

boolean false

* Hints: Relying on such default values, however, is generally considered bad
programming style.

http://docs.oracle.com/javase/tutorial/java/nutsandbolts/datatypes.html




2.2 AR AR

* You may have noticed that the new keyword isn‘t used when initializing a
variable of a primitive type. (FEA L R A =W MG A T Fnew)

 Primitive data types (3£ 4~ Z(#53575Y) are special data types built into the
language; they are not objects created from a class.

http://docs.oracle.com/javase/tutorial/java/nutsandbolts/datatypes.html
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2.3 AR AR H (casting)

o RLAREYE IS AL L S HE — P AR g SR A AR B R AR Rl — AP R AR
BRI 5, PHPGEARRM &0 LR, AE@ELRNE
FRRM, BATKHIX RGN “MR7 2] “%&” H%] (smaller
range to larger range)

— byte, short, int, long, float, double

o HEJOIMIRI AR AR ZE o0 = AR, R S8 H 3l 58 AR
IR, anintB 4% 6 plilong Y .

o YL A R R S S R, 00 B T
. BRI AR BRI,

o JE: MACPTURBIZONETE “RRET BRSO



2.3 F AW R e ik

- [%]F]

public class LearningJava

{

public static voi

{

main(String[] args)

int x=(int)34.89;
System.out.println("x=" + x);




2.3 F AW R e ik

- [#l+F]
public class Example2_2
{

public static void main (String args[])
{
byte a=120;
short b=130;
int ¢=2200;
long d=8000;
float f;
double g=0.1234567812345678;
a=(byte)b; // S BREE R
c=(int)d; /I RFBHEE R
f=(float)g; //FEUBEMIRE
System.out.println("a="+a);
System.out.println("c="+c);
System.out.println("f="+f);
System.out.println("g="+g);
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2.3 F AW R e ik

HT: a=(byte)b; shortHHEKARE 16 hi. 5L, HEHHMD IR 15

¢ 130
« ->0000 0000 1000 0010

e ->1000 0010 B DR RSO, 1R
e > HUJ¢N1:01111110

e >126

e ->-126
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2.4 20 1 Fan N\ 0 S

e HTCEFHUMWMILESR, BN EERIEHF S (Graphics
User Interface) HIMEE, Kb, CiESHRMOL VF2 RN fan 2
IR ZEL, Wl lprintf, scanf&%.

o JavaRHC, IBERAATHITEURIN . MR R S . BIFE N
RIE T TR RAE AT AT 8 RN S SR TR



2.4 20 1 Fan N\ 0 S

- 1EIEHH
e System.out.printf
e System.out.printfl) DI BESE & FUCIE S H ) printf BRI E . printfH)— A&
I printf(R& S 2, KA 01, KA K2, K& Hn);
— %d: Fay HH AR SRR A P
— %c: AT R AR
— %f: fa BV RN, NG B 2 IR R e
— %s: Fan A e AR

— %md: Fiy H B EE R SR E R m B
— %m.nf: F H W float®dl G m%l, /NS PR B nfL



2.4 20 1 Fan N\ 0 S

« [#i7+]
public class Example2_3
{
public static void main (String args[])
{
char c='A";
float f=123.456789F;
double d=123456.12345678;
long x=5678;
System.out.printf("%c\n%10.3f\n%f,%12d\n%d", c, f,d, x, x=x+2) ;
}



L

2.4 20 1 Fan N\ 0 S

o 2.BEERIEIA
 Scanner;2SDKL.5#THE 1 —AN2, A DA 803 — XA
— Scanner reader=new Scanner(System.in);
. iﬁ)ﬁreaderﬁ%iﬁﬁﬁ?ﬂﬁ%, SEHUH P AR 247 H N I 8- A AR 2
i
— nextByte(), nextShort(), nextInt(), nextLong(), nextFloat(), nextDouble(),
nextLine()

o ERTTEIPITIESEZE, SRR AT AT R A B B A



2.4 20 1 Fan N\ 0 S

X & wildcard import, 7] LLEZ Hyspecific import (import java.util.Scanner;)

Nt

import java.util.*;
public class Example2_4
{

public static void main (String args[])
{
Scanner reader=new Scanner(System.in);
double sum=0;
int m=0;
while(reader.hasNextDouble())
{

double x=reader.nextDouble();
m=m+1;
sum=sum+Xx;

}
System.out.printf("%d 1~20H7 /1 %%F\n" , m, sum) ;
System.out.printf( "%d 1417 FLIEHZ%F\n" , m, sum/m) ;

}

FHHE &ﬂ1ﬁa§@JA%$/ﬁ%ﬁ$, BN — DU A ZL B RN, B R R
BN DR T AR B AR R . PP 5 X S B A S 4R
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2.5 BH

o BUAL Carray) S FI 2T (BRI AL T — i ST £ B 0
SH 4 S T AR Cindex) 3K P o 1500 rmmaw

Element
First index (at index 8)
|

[3__]1 2 3 4 5 6 7\8 9 — Indices

bbb bbb bl Do

Array length is 10




2.5 F12H

- 1.FHHA
o HHIBMEHBFEHHN L 7. BABSHIICEEE A,

o FEEI—ZERCALA T B ARG L
— FH LRI KA 5[]
— FHTERE ] FHE5F

o FEEH T HERCALAE T B ARG L T BT
— FH T U /
— WHATERT ] FH 5%



2.5 $H

- 2.GEHA
+ FUEENUR G T ARITUER Celement) HIHUERE], 24
it B AE L 200N e 7 e A AF 5 0], B 20

o TENEUAH ) BC A A RN DA 20 Fi BB I



2.5 F12H

(%17 ]

public class LearningJava

{

public static void main(String[] args)

{

int arrayIntl []
int [] arrayInt2

int arrayInt3 [][]
int [][] arrayInt4

new int[10];

new int[le];<——_______________-_—

new int[10][10];
new int[10][10];

L

R RITT 2



2.5 F12H

« 3HAHATTRHEH

o —HEHAHABENE MrTiRECITER. FEFEERENE MroHE,
I, FAAFE 210N R, ek, anSIR{E H B M iakEid ok =
KAERE (exception) , EJArrayindexOutOfBoundsException

o THREH M AU E CRITTER . PR 0T A



2.5 F12H

o A4XHKIVIEEA
o QIEEA)E, RESHEFNEHEITTE —NEINEME, 1, float®20.0.
7 75 B O B A 25 B0 A B e R — NGB 2 I O g A2 > 10

- [#l+F]
public class LearningJava
{
public static void main(String[] args)
{
float [] arrayFloat = {21.3f, 23.89f, 2.0f, 23f, 778.98f};
System.out.println(arrayFloat[0]);
System.out.println(arrayFloat[1]);
System.out.println(arrayFloat[2]);
System.out.println(arrayFloat[3]);
System.out.println(arrayFloat[4]);
}




2.5 F12H

o HAHETIIHAARE, KM RESE NS HLIRAGMHEER S,
EATHA = E R TTER -



2.5 F12H

o
(o] Rl
o

- [%]F]

public class Example2 5
{

TSR]

N ] Fi-_i Fi-_i
[=p

a
L]

| ™ I ]

Al A
o]

public static void main(String args[])

{

1
1
1

== s PEDEED
e

int [] a={1,2,3};

int [] b={10,11};

System.out.println("£t4la 75/ /HZ: "+a) ;
System.out.println("2£4b /75| /HZ: "+b) ;
System.out.printf("b[0]=%-3db[1]=%-3d\n",b[0],b[1]);

b=a;

System.out.println("£t4la 75/ /HZ: "+a) ;
System.out.println("£4b /75 /HZ: "+b) ;

b[1]=888;

b[2]=999;
System.out.printf("a[0]=%-5da[1]=%-5da[2]=%-5d\n",a[@],a[1],a[2]);
System.out.printf("b[0]=%-5db[1]=%-5db[2]=%-5d\n",b[@],b[1],b[2]);



2.5 F12H

e *#NFE: arraycopy i iE

class ArrayCopyDemo

{
public static void main(String[] args)
{
Char‘[] copyFr‘om: { Idl, Iel, lcl, Ial, I-Fl, I_FI,
Iel, Iil, lnl, lal, ltl, lel, Idl };
char[] copyTo = new char[7];
System.arraycopy(copyFrom, 2, copyTo, 0, 7);
System.out.println(new String(copyTo));
}
}

public static void arraycopy(Obiject src, int srcPos, Object dest, int destPos, int length)




2.5 F12H

e %P7%: java.util.Arrays classZs

e http://docs.oracle.com/javase/8/docs/api/java/util/Arrays.html
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o 2.1 FRIHFFRISCHRF

o 2.2 FARFIRABA

o 2.3 AAREIE RN
o 2.4 BRI T N

e 25¥4

e %MNFR: http://docs.oracle.com/javase/tutorial/




78 JavakE T

Class name

Main method
Statements
Statement terminator
Reserved words

Comments
Blocks

49



Class Name

Every Java program must have at least one class. Each class
has a hame. By convention, class names start with an
uppercase letter. In this example, the class name is
Welcome.

// This program prints Welcome to Java!
public class Welcome {
public static void| main(String[] args) {
System.out.printIn(""Welcome to Javal!");

}

}

50



Main Method

Line 2 defines the main method. In order to run a

class, the class must contain a method named
main. The program is executed from the main

method.

// This program prints Welcome to Java!
public class Welcome {

public static void main(String[] args)

{

System.out.printIn("'Welcome to Javal™);

}
}

o1



Statement

A statement represents an action or a sequence of
actions. The statement System.out.printIn("Welcome to
Javal!") in the program in Listing 1.1 is a statement to
display the greeting "Welcome to Java!”.

// This program prints Welcome to Java!
public class Welcome {
public static void main(String[] args) {
[System.out.println("Welcome to Javal");

}

}

52



Statement Terminator

Every statement in Java ends with a semicolon (;).

// This program prints Welcome to Java!
public class Welcome {
public static void main(String[] args) {
System.out.printIn("'Welcome to Javal™™);

}
}

53




Reserved words (fFB5 5%)

Reserved words or keywords are words that have a
specific meaning to the compiler and cannot be used for
other purposes in the program. For example, when the
compiler sees the word class, it understands that the
word after class is the name for the class.

// This program prints Welcome to Java!

public class| Welcome {

public static void]| main(String[] args) {
System.out.printIn("'Welcome to Javal™);

}

}

54



Blocks

A pair of braces in a program forms a block that groups
components of a program.

public class Test { < |
public static void main(String[] args) { <— Class block
System.out.printin("Welcome to Java!''); Method block

}
}<<

55



Special Symbols

Character Name

Description

{3

O

[
//

Opening and closing
braces

Opening and closing
parentheses

Opening and closing
brackets

Double slashes
Opening and closing
quotation marks
Semicolon

Denotes a block to enclose statements.
Used with methods.

Denotes an array.

Precedes a comment line.

Enclosing a string (1.e., sequence of characters).

Marks the end of a statement.

56



// This program prints Welcome to Java!
public class Welcome [{
public static void main(String[] args)| {
System.out.printIn("'Welcome to Javal™);

}

57



// This program prints Welcome to Java!
public class Welcome {
public static void main{Btring[] args)] {
System-out-println@"Welcome to Java!"ﬂ;

}
}

58



// This program prints Welcome to Java!
public class Welcome {
public static void main(String[] args) {

System.out.printIn(C‘Welcome to Javal'');

}
}

59



/] ...

//| This program prints Welcome to Javal

public class Welcome {
public static void main(String[] args) {
System.out.printIn("'Welcome to Javal™);

}
}

60



// This program prints Welcome to Java!
public class Welcome {
public static void main(String[] args) {

}

}

System.out.printin(

61

EWelcome to Javal

mn

) ;
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Appropriate Comments

Naming Conventions

Proper Inde
Block Styles

ntation and Spacing Lines

62



Appropriate Comments

Include a summary at the beginning of the
program to explain what the program does, its key
features, its supporting data structures, and any
unique techniques it uses.

Include your name, class section, instructor, date,
and a brief description at the beginning of the
program.

63



Naming Conventions

 Choose meaningful and descriptive names.

e Class names:

— Capitalize the first letter of each word in the
name. For example, the class name
ComputeExpression.

64



Proper Indentation and Spacing

e Indentation (4git)
— Indent two spaces. (gt NZTHS)

e Spacing C([AJFE)
— Use blank line to separate segments of the
code.

65



Block Styles

Use end-of-line style for braces.

Next-line public class Test
style E——

Ly

public static void main(String[] args)

{
System.out.printin(’'Block Styles™);

}
}

End-of-line
e ~ style

public class Test { <
public static void main(String[] args) {éf
System.out.printIn("Block Styles™);

}
}

66
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e Syntax Errors
— Detected by the compiler

* Runtime Errors
— Causes the program to abort

* Logic Errors

— Produces incorrect result

67



Syntax Errors

public class ShowSyntaxErrors {
public static main(String[] args) {
System.out.printin(""Welcome to Java);

}
}

ShowSyntaxErrors

68



Runtime Errors

public class ShowRuntimeErrors {
public static void main(String[] args) {
System.out.printin(l /7 0);

}
}

ShowRuntimeErrors

69



Logic Errors

public class ShowLogicErrors {
public static void main(String[] args) {
System.out.printIn(’'Celsius 35 i1s Fahrenheit degree ");
System.out.printIn((9 /7 5) * 35 + 32);

}
}

ShowLogicErrors

70



