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I

CHOI A ME i A
12" ‘& 0| M E(static method) 2 8 int x = Math.round(42.2):
- QIAEA HE HE ALESIX| &g ey Z A min0, 12
int z = Math.abs(-343);
. Ol AEAZE O=E A =)
L-.— L —2 L= T HADO

Math mathObject = new Math();
[ 10| static Metnods | Concrete Methods |

S javac TestMath.java

. . .. Modifier and Type Method and Description
TestMath.java:3:Math() has private access in java.lang.Math
Math mathObject = new Math()' static double abs (double a)
A ’ Returns the absolute value of a double value.
1 error static float abs (float a)

Returns the absolute value of a float value.

static int abs(1int a)
Returns the absolute value of an int value.

static long abs(long a)
Returns the absolute value of a Long value.

static double acos (double a)
Returns the arc cosine of a value; the returne

p.318
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public class Song {

String title;

public Song(String t) {
title = t;

}

public void play() {
SoundPlayer player = new SoundPlayer();
player.playSound(title);

Song

String title

play()




* 2 A AIAEA GO HIAME A Jts
OEI lf'_l' Ikl EQ." xélx—]l u'"klE » OIAEIA B0 M2} #S0| O Z=5HK
HoOZ QIAEA/HHYIL HRES
HA M AE (static method) Ve
public static int min(int a, int b) { min()
//a2b SO O 22 A eld max()
} abs()

Math.min(42, 36);

7D (g s g

p.320
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public class Duck {
private int size;
public static void main(String[] args) {
System.out.printIn(“Size of duck is “ + size);

S javac Duck.java
Duck.java:4: non-static variable size cannot be referenced from

a static context
i System.out.printIn(“Size of duck is “ + size);
public void setSize(int s) { A
size=s;
}

public int getSize() {
return size;

}
}

p.321
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- BH HMEONME BH HMEY 2F 75

public class Duck {

private int size; S javac Duck.java

public static void main(String[] args) { Duck.java:4: non-static method getSize() cannot be referenced
System.out.printin(“Size of duck is “ + getSize()); from a static context

} System.out.printIn(“Size of duck is “ + getSize());

public void setSize(int s) { S
size = s;
}
public int getSize() {
return size;
}
}

p.322
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L %7 sH HE JHSELICH 81X|2 0 c

|IOI-
__11

Duck d = new Duck();

String[] s = {}; 0\\)\ -
)\)\2 )\\'E\%\
d.main(s); // 2 Z1f=? A “\\ \&\)\' o
A )
O e\l \/}\\/\C
o\>-v"_ o\
g );f ah
2%

p.322
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0

11) SillyQuestion.java

B package cse.oop2.chl;

-

A [/*#*_ A4 lines */|

12 public class SillyQuestion { —— exec-maven—pl
13 Duck ZHa| 4-d)
14 [/%*___3 lines */| Duck Z4&| /41
17| & public static void main(String[] args) { Duck ZHa| A4
18 test(),;

15

20 S1llyQuestion. test();

21

22 S11lyQuestion g = new SillyQuestion();

2 q.test();

24

5 L ]

26

27 public static void tes#() {

@ T Duck d = new Duck();

29 }

a0

a1 }

3¢

33 class Duck {

34 public Duck() {

35 T } System. out.println(“Duck ZHA| 4HM41");

a6

a7 }
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3™ B~ (static variable)
@)

- OfH QIAEANE 40| SE2 By

public class Duck {

class Duck { _ o
_ private int size;
int duckCount = 0; private static int duckCount = 0;
public Duck() { public Duck() {
duckCount++;
duckCount++; }
} public void setSize(int s) {
} size = s;

}
public int getSize() {

return size;

}
p.323 \
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package cse.oop?Z.ch10.practice;

|
z
3 [ %
4 = Head First Java 10&. p.311
5 = Author: Prof. Jong Min Lee
B *
7 public class Duck {
A private int size;
g private static int duckCount=0;
10 private int nth;
11
12 private static Duck[] ducks: /7 A& S
13
14 public Duck() {
15 T this(10):
16 ]
17
18 public Duck(int size) {
19 this.size = size;
20 nth = duckCountt++,

71 ]
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23 @QOverride
@ 1 public String toString() {
25 StringBuilder sb = new StringBuilder():
26 sb.append("L=");
27 sb.append(nth);
28 sb.append ("7 22/0|1, ")
2q sb.append("37|= ").append(size).append (" 2 LICFH ")
a0
3 return sb.toString();
32 L )
Ja
34 E  public static void fitiakize() { /7 24 0|4-=
35 ducks=new Duck[10];
b
37 ducks[0] = new Duck();
8
39 for (inti=1; i{ducks.length; i++) {
40 int size = (int)(Math.random()=20) +10; //[10,29] 27t2] A==
41 ducks[i] = new Duck(size);
47 ]

43 L)
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45 [ public static void main(String|] args) { ‘L‘I‘:Exgigﬁﬂaéeal"ll;ﬁlggg;lﬁ.?i:r}a;cleli:'éiiefa
0 itializel): = ou o C |
47 italze LHS 1913 ©2/0| T, 37]= 138LicH
: = 297 22[0|11, 37|= 28LC
48 for (Duck d : ducks) { Le 2 , 271 288
49 System.out.printin(d); Li= 383 22|0(11, 37(= 22&IL|CE
50 ] L= 493 22|0|12, 37|= 11Ut
51 L= 53 220|110 37|= 20 LTt
. . = cH I = ol
52 /f System.out.println(size): |_|LIE ?Hﬁﬂﬂ gs:glz g;lg :g; LIE}}
1 1 ! L — " [ = '
gi K /{ this.toString(). (1 g5 oajoln 2] 109l
5 L= oA 220|101 37|=27LLICt

56 )
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x - .

. _|_7|2|' A|7| S java PlayerTestDrive
. 2jAT 2L E [ 2

. & JIR| A

- A7 S-S 7] "o =7| =2t

]
- SH HMETE 25| 7] Hof| =7|=HE

class Player { public class PlayerTestDrive {
static int playerCount = 0; public static void main(String[] args) {
private String name; System.out.printIn(Player.playerCount);
public Player(String n) { Player one = new Player(“Tiger Woods”);
name =n; System.out.printIn(Player.playerCount);
playerCount++; }
} }
}

p.325
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1

- static final Hl= == &
public static final double Pl = 3.141592653589793; Math.PI

- A HEEHE 0 [ BXQF B = (underscore)2 AFESHY H S

Mo

- AH x|} £ (static initializer)
class Foo {
final static int x;
static {
X=42;
}

}
p.326



static final H= X7|2}

- Mol I 7|3t
public class Foo {

public static final int FOO_X = 25;
}

- HH X7\t RE0|M 7|t
public class Bar {

public static final double BAR_SIGN;

static {
BAR_SIGN = (double) Math.random();

p326

S javac Bar.java
Bar.java:1: variable BAR_SIGN might not have

been initialized
1 errorS

o] 2&0|
SICHMH?
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final 7| E

- HEE final2 X|’8ol'H 11 ¢{= H= + Bls
- IMEE final2 X|4oH QH2I0|EY &+ Ql&
- FEHlAE final2 X|H5IH 2ty = QS
class Foof { class Poof {
final int size = 3; final void calcWhuffie() {
final int whuffie; }
Foof() { }
whuffie = 42;
\}/oid doStuff(final int x) { final class MyMostPerfectClass {
} )

void doMore() {
finalintz=7;
}
}

p.327
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- 20t 2% [j20) 0|7 Ste A2t BF AL LT Sting 22 FUAS =277 LHA String
AR S01Z K20 CHY A2 0|8 ohM SIS RHAS Fojdom Hoto] 4243t 20| MZ +&
ULLICE O S2jA0| EX BAEES WEA| Qi JHZ MOF SR SHAE final2 XIH A

tot

me 4 glEE sl g

J

class InsecureString extends String { /| 2= EF
public InsecureString(String original) { String secureThing = new String(“...”);
super(original);
// original @ AtE2 = W MEH O 211 >
} String secureThing = new InsecureString(“...”);

p.328
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java.lang.Math=2z{ 22| HIME

Math.random()
- 0.0 O|4F 1.0 O|2F2| double 2t 2|H

double r1 = Math.random();
int r2 = (int) (Math.random() * 5);

Math.abs()

- ALj4f= 2| E https://cr.openjdk.org/~iris/se/21/latestSpec/api/java.base/java/lang/Math.html
int x = Math.abs(-240);
double d = Maht.abs(240.45);

Math.round()

- Bt=Z2 8510 int EE= long= 2| E
!Zii;““ﬂiiﬁiiiﬂﬂiii‘ﬁf’i APIO| Al THE Math
- Math.min() HMELZ &0t A|L,

— = o
- F X 4O &2 4 g
int x = Math.min(24, 490);
double y = Math.min(90876.5, 90876.49);

Math.max()
p.330


https://cr.openjdk.org/~iris/se/21/latestSpec/api/java.base/java/lang/Math.html

e \‘\,‘
)

I S N
) == (boxing)
. AA| S50] SlCHSl= ZHA| inta=10; » Integer b = a;
Boolean A=
Integer a = (unboxing) R
- Character Integer > bR
.parselnt("10");
- Byte
o Short intx = 32,
ArrayList list = new ArrayList();
- Integer list.add(x); // LEEFA! ArraylList= & cll Objectt AHE It
- Long
. Float inti=288;
Integer iWrap = rew-tnteger{l}; // @Deprecated(since="9")
- Double Integer iWrap = Integer.valueOf(i); // generally a better choice

int unWrapped = iWrap.intValue();
p.332
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Boxing Conversion

- From type boolean to type Boolean
- From type byte to type Byte

- From type short to type Short

- From type char to type Character

- From type int to type Integer

- From type long to type Long

- From type float to type Float

- From type double to type Double



P X2 e 105 2K},

Unboxing Conversion

- From type Boolean to type boolean
- From type Byte to type byte

- From type Short to type short

- From type Character to type char

- From type Integer to type int

- From type Long to type long

- From type Float to type float

- From type Double to type double
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I

QEHAI} #A/ZH S

- XtH} 5.0 O|
public void doNumsOIdWay() {
ArrayList listOfNumbers = new ArrayList();
listOfNumbers.add(new Integer(3));
Integer one = (Integer) listOfNumbers.get(0);

int intOne = one.intValue();

}
- XAHE5.0 0|2 (RLESE S 2= ER)
. YUASH o BT UH B2 (HEOE X2
public void doNumsNewWay() {
ArrayList<Integer> listOfNumbers
= new Arraylist<Integer>(); // or = new ArrayList<>(); (since JAVA 1.7)
listOfNumbers.add(3); //32 int @2 = A Y. AL L2 7} new Integer(3)2 £ Ats HA

int num = listOfNumbers.get(0); // Integer ¥ 2 2 BtSt 5 obj.intValue() HE5H0] int & B2t

p.333



ke

AMRgFZ2 a2l 10T <A, X B,

O A

=

. 40 ThH Q1A

Integer j = new Integer(5);

2o q
N

void takeNumber (Integer i) { }

<3
Q@gw

Integer k =j + 3;

- e

int giveNumber ()
Double d = x;

return Xx;
‘!Egl"ﬂk\\\ :
3 ;

~
% é’

{

.

L)

I

}

Integer

SN

int

4T
o
Hl
rot
1>

true

e '. e
Q e

if (bool) {
System.out.println ("true");

}

boolean

p.334
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Ve

intval = x;

int
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- String= ™Al A2 Hi = |

String s = “27;
int x = Integer.parselnt(s); // Float.parseFloat(), Short.parseShort() &
double d = Double.parseDouble(“420.24”);

boolean b = new Boolean(“true”).booleanValue();
// (Integer Z4X[).intValue(), (Float Z§ A|).floatValue() &
// new Boolean(“true”) 2 ol{ = & > @ E B} 4]

String t = “two”;

inty = Integer.parselnt(t);
p.336
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double d =42.5;
String doubleString ="" + d;

- wEEE| HMES AESE Y E

double d =42.5;
String doubleString = Double.toString(d);

p.337
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WrapperClassTest.java

B package cse.oop2.ch10.practice.;
.
8 import java.util.LinkedList;
g import java.util.List;
10 import java.util.Optional:
11 import java.util.OptionalDouble:
12
19 [ %
14 = Head First Java 10%. 95 24|
15 = @author Prof. Jong Min Lee &It S2|tiety AEEATEMHZ &gt
16 w [
17 public class WrapperClassTest |
18
19 B public static void doSomething(List{Integer? numbers) {
20] System.out.print("3 HH =2 ),
21 numbers.forEachie -» System.owt.print{e.toString() +° "));
2e
23 System.out.print("Wn5s S == );
= for {inte : numbers) {
25 System.out.printle +° ");
26 ]




A R|eE=Z2 a2 107 A, H

(&) Stream.mapTolnt(TolntFunction<? super T> mapper)
- TolntFunction @& HIOI A2 WA E: int applyAsInt(T value)

28 System.out.print("WnzrA )
29 Optional{Integer? sum1 = numbers.stream().reduce((x, v) -» x +v).
30 if {sum1.isPresent()) {
31 System.out.printin(sum1.get());
32 }
Ja _
35 Integer sum?2 = numbers.stream().reduce(0, Integer::sum);
36 System. out.printin{sum?2);
J7 -
_ S
34 System.out.print(" 243 "): /I IntStream K=&
39 int sum3 = numbers.stream().mapTolnt(e -> e).sum();
40 Systemn.out.printin(sum3); . _
41 e —> e U4l Integer::intValue AlE Jlis
42 System.out.print("Z = ");
43 OptionalDouble avg = numbers.stream().mapTolnt(e - e).average();
44 if {avg.isPresent()) {
45 System. out.printin(avg.getAsDouble());
45 }
47 - }
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I I

&0,
Integer Integer.valueOf(String s)
int Integer.parselnt(String s)

49 [ public static void doConversion() { :
50 Integer i1 = new Iateger("123"); // not recommended |Integer.valueOf("123")
51 Integer i2 = Integer.parseint"123"); // preferred

52 String s1 =i1.toString();

@ int number =i2.intValue(); // shortValuel(), byteValue()

54

B System. out.printf("%d %d %s %d%n", i1,i2, s1, number);
RE

57 try {

gt Integer i3 = Integer.parseint("123.5"). // "hello”

5g } catch (NumberFormatException ex) {

B0 System.err.println (%2 €448 + ex):

& ]

VAR

B3

64 B  public static void main(String[] args) {

RS List{Integer> numbers = new LinkedList{>{);

GG

57 for (inti=0; i€20; i++) {

68 int value = (int)(Math.randomi() = 100);

B9 numbers.add(value);

70 ]

71 doSomethinginumbers);

72 doConversion();

3 = }

T4 }




ke

AMRgFZ2 a2l 10T <A, X B,

oM E

[ — exec-maven-plugin:1.5.0:exec (default-cli) @ java_maven —
HHIH =27 31 41 8 97 75 27 56 85 73 43 66
SHMEH:27 31 41 8§ 97 75 27 56 85 73 43 66
=A41: 1072

eH2: 1072

=AH3:1072

Hr:53.6

123123123123

L 0f|2| 2h4d: java.lang.NumberFormatException: For input string: "123.5"

97 13 77 51 24
97 13 77 51 34

44 95 31
44 95 31
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- ZOEEE
1. ZOjHE EhE LT
2. EOfEA L

public class TestFormats { $ java TestFormats
public static void main(String[] args) { J
String s = String.format("%,d", 1000000000);

System.out.printin(s);

}
}

1,000,000,000

p.338
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Al x i u O  https://cropenjdk.java.net/~iris/se/11/latestSpec/api/java.base/java/util/Formatter.html#syntax

String.format(“l have %.2f bugs to fix.”, 476578.09876);

| have 476578.10 bugs to fix.

String.format(“l have %,.2f bugs to fix.”, 476578.09876);

| have 476,578.10 bugs to fix.

. . .. . & XA}

- %[argument_index$][flags][width][.precision]conversion o AT A
String.format(“%,10.1f”, 42000.000)' Couf BEAARA
shel > String. forms tC%, 101",
$o I——"'=- A2 000, 0" ° ' * %x 16&I %=

° __||_ ° %C = |'

- KR LK} 1S FRR] OIRE 28, ..


https://cr.openjdk.java.net/~iris/se/11/latestSpec/api/java.base/java/util/Formatter.html#syntax

A Xz 2 a2 Y 105 =X}

R

I

Conversion

Argument

Conversion | Category | Description

'b', 'B' general If the argument arg is null, then the result is "false". If arg is a boolean or Boolean, then the result is the string returned by

String.valueOf(arg). Otherwise, the result is "true".

'h', 'H' general The result is obtained by invoking Integer.toHexString(arg.hashCode()).

's', 'S! general If arg implements Formattable, then arg. formatTo is invoked. Otherwise, the result is obtained by invoking arg.toString().

'c', 'C' character |The result is a Unicode character

'd! integral The result is formatted as a decimal integer

‘o' integral The result is formatted as an octal integer

'x', X! integral The result is formatted as a hexadecimal integer

el 'E gsif::ng The result is formatted as a decimal number in computerized scientific notation

“f floating . .
point The result is formatted as a decimal number

'g', 'G' floating The result is formatted using computerized scientific notation or decimal format, depending on the precision and the value after
point rounding.

‘a', 'A' floating The result is formatted as a hexadecimal floating-point number with a significand and an exponent. This conversion is not
point supported for the BigDecimal type despite the latter's being in the floating point argument category.

T, T date/time Prefix for date and time conversion characters. See Date/Time Conversions.

%' percent The result is a literal '%' ('\u0025"')

'n' line

separator

The result is the platform-specific line separator
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INI

ISI
IQI

Hour of the day for the 24-hour clock, formatted as two digits with a leading zero as necessary i.e. 00 - 23.
Hour for the 12-hour clock, formatted as two digits with a leading zero as necessary, i.e. 01 - 12.

Hour of the day for the 24-hour clock, i.e. 0 - 23.

Hour for the 12-hour clock, i.e. 1 - 12.

Minute within the hour formatted as two digits with a leading zero as necessary, i.e. 00 - 59.

Seconds within the minute, formatted as two digits with a leading zero as necessary, i.e. 00 - 60 ("60" is a special value required to support leap
seconds).

Millisecond within the second formatted as three digits with leading zeros as necessary, i.e. 000 - 999.
Nanosecond within the second, formatted as nine digits with leading zeros as necessary, i.e. 000000000 - 999999999.
Locale-specific morning or afternoon marker in lower case, e.g."am" or "pm". Use of the conversion prefix 'T' forces this output to upper case.

RFC 822 style numeric time zone offset from GMT, e.g. -0800. This value will be adjusted as necessary for Daylight Saving Time. For long, Long, and
Date the time zone used is the default time zone for this instance of the Java virtual machine.

A string representing the abbreviation for the time zone. This value will be adjusted as necessary for Daylight Saving Time. For long, Long, and Date the
time zone used is the default time zone for this instance of the Java virtual machine. The Formatter's locale will supersede the locale of the argument (if
any).

Seconds since the beginning of the epoch starting at 1 January 1970 00:00:00 UTC, i.e. Long.MIN_VALUE/1000 to Long.MAX_VALUE/1000.

Milliseconds since the beginning of the epoch starting at 1 January 1970 00:00:00 UTC, i.e. Long.MIN_VALUE to Long.MAX_VALUE.




AR 2 a2l 10% AL A Hay HH HME

Data 2ZZHEI0]| AE5t= Conversion

'B' | Locale-specific full month name, e.g. "January", "February".

'b' | Locale-specific abbreviated month name, e.g. "Jan", "Feb".

'h' |Same as 'b"'.

'A' | Locale-specific full name of the day of the week, e.g. "Sunday", "Monday"

'a' | Locale-specific short name of the day of the week, e.g. "Sun", "Mon"

'C' | Four-digit year divided by 100, formatted as two digits with leading zero as necessary, i.e. 00 - 99

'Y' | Year, formatted as at least four digits with leading zeros as necessary, e.qg. 0092 equals 92 CE for the Gregorian calendar.
'y' | Last two digits of the year, formatted with leading zeros as necessary, i.e. 00 - 99.

'j ' | Day of year, formatted as three digits with leading zeros as necessary, e.g. 001 - 366 for the Gregorian calendar.

'm' | Month, formatted as two digits with leading zeros as necessary, i.e. 01 - 13.

'd' | Day of month, formatted as two digits with leading zeros as necessary, i.e. 01 - 31

'e' | Day of month, formatted as two digits, i.e. 1 - 31.

'R' | Time formatted for the 24-hour clock as "%tH:%tM"

'T' | Time formatted for the 24-hour clock as "%tH:%tM:%tS".

'r' | Time formatted for the 12-hour clock as "%tI:%tM:%tS %Tp". The location of the morning or afternoon marker ('%Tp') may be locale-dependent.
'D' | Date formatted as "%tm/%td/%ty".

'F' | ISO 8601 complete date formatted as "%tY-%tm-%td".

'¢' | Date and time formatted as "%ta %th %td %tT %tZ %tY", e.g. "Sun Jul 20 16:17:00 EDT 1969".
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I

Flag | General | Character | Integral | Floating Point | Date/Time

Description

y y v v y
# \ - i v -
'+ - - v y
C - - v y -
0’ - y v
- - v y -
(" - y* y’

The result will be left-justified.

The result should use a conversion-dependent alternate form
The result will always include a sign

The result will include a leading space for positive values
The result will be zero-padded

The result will include locale-specific grouping separators

The result will enclose negative numbers in parentheses

! Depends on the definition of Formattable.

* For 'd' conversion only.

*For 'o', 'x', and 'X' conversions only.

*For 'd', 'o', 'x', and 'X' conversions applied to BigInteger or 'd’

*For 'e', 'E', 'f', 'g', and 'G' conversions only.

applied to byte, Byte, short, Short, int and Integer, long, and Long.
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String.format(“%tc”, new Date()); //t: data.time coversion, c: &}, A2 25+

Sun Nov 28 14:52:41 MST 2004

String.format(“%tr”, new Date()); /] r: %tl:%tM:%tS %Tp

03:01:47 PM

Date today = new Date();

String.format(“%tA, %tB %td”, today, today, today); // A: 8€,B: &, d: &
Sunday, November 28

String.format(%tA, %<tB %<td”, today); // today= ¢+ H Tt QIXt 2 ™ =HSHH =

(3T M= Bl3)



Java ° Utl I .Ca I e n d a r https://cr.openjdk.java.net/~iris/se/11/latestSpec/api/java.base/java/util/Calendar.html

java.util.Date 2 Cf= java.util.CalendarE M Of &t
HZT APIO| A= CHE = java.util.GregorianCalendarE AlE
A A|ZH0f| CHO EFY AR E O 2 = 7| = java.util.Date= M = &
java.time I 7| X| A2 Zd(v1.8~): LocalDateTime, ZonedDateTime, Instant & (cf. LocalDateTime.now())

LocalDateTime: A date-time without a time-zone in the ISO-8601 calendar system
Calendar ZH K| g BFH
Calendar cal = new Calendar();

Calendar cal = Calendar.getInstance();



https://cr.openjdk.java.net/~iris/se/11/latestSpec/api/java.base/java/util/Calendar.html
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import static java.lang.System.out;
import static java.lang.Math.*;
class WithStatic {
public static void main(String [] args) {
out.printin(“sqrt “ + sqrt(2.0));

out.println(“tan “ + tan(60));

}
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