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F B i

int X,

float » = 31418,

BB
P T

Doﬁ d = hew Doﬂ()i

p.91



- 7 2 (type-safety)
- XM= G2 B XSHA E Lt
> NetBeans IDE AFEA| B R0 2F U2
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Rabbit hopper=-eaw Giraffet:
hopperhest); —
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&A= (int, double, String &)
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int count;
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221 X
boolean JVMO| et CHE true, false
char 16 HIE 0 ~ 65535

<X (25 230 US)

& 4= ¢f java.math.BigDecimal

byte 8 HIE -128 ~ 127

short 16 HIE -32768 ~ 32767

int 32 HIE —2147483468 ~ 2147483467

long 64 HIE -0l 2t ~ 0t 2 &t
SEALH A%

float 32 HE Ctrst

double 64 HIE Ct2kel




o 1. BigDecimalTest java
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package cse.oop2.ch03.bigdecimal;

import java.math.BigDecimal;

/**.4 lines */

public class BigDecimalTest {

f'.k'.k

* @param args the command line arguments

:k"llll’

public static void main(String[] args) {
BigDecimal n1 = new BigDecimal("12345.12345");
BigDecimal n2 = new BigDecimal("12345678901234567890");
System.owuiformat("'n1 = %s, n2 = %s%n", n1, n2);




double d1 = 12345.12345;
double d2 = 12345678901234567890.0;
System.ouvtformat('d1 = %f, d2 = %f%n", d1, d2);

// https://stackoverflow.com/questions/322749/retain-precision-with-double-in-java

n1 = new BigDecimal("5.6");
n2 =new BigDecimal("5.8");

BigDecimal resultl = nl.add(n2);
System.ouviformat('n1 = %s, n2 = %s, resultl = %s%n", n1, n2, result1);

d1 = 5.6;

d2 = 5.8;

double result2 = d1 + d2;

System.ouviformat('d1 = %s, d2 = %s, result2 = %s%n", n1, n2, result2);

--- exec-maven-plugin:1.5.0:exec (default-cli) @ java_maven ---
n1 =12345.12345,n2 =12345678901234567890

d1 =12345.123450,d2 =12345678901234567000.000000
nl1=5.6,n2=58,resultl =11.4

dl =5.6,d2=5.8, result2 =11.399999999999999




- int x;

- X = 234

- byte b = 89;

- boolean isFun = true;
- double d = 3456.98;
- charc = f;

- Intz =x

- boolean isPunkRock;
- IsPunkRock = false;

- boolean powerOn;

- powerOn = isFun;

- long big = 3456789,
- float f = 32.5f;
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ot H0| gf= ChE B0 T

int size = 32;

char initial = %7
double d = 456.709;
boolean isCrazy;
isCrazy = true;

inty =x+456;
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boolean char byte short int long float double
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Be Careful! Bears Shouldn’t Ingest Large Furry Dogs.



_ catch double float int private super rue
abstract char else for interface protected | switch try
assert class enum goto long public synchronized | void
boolean const extends if native return this volatile
break continue false implements | new short throw while
byte default final import null static throws

case do finally instanceof | package strictfp transient

p.95




(&) 7| E (Keywords) in JLS 11

- Keywords a.k.a. reserved words (04| 2f0q)

- 51 character sequences, formed from ASCI| letters, are reserved for use as keywords and

cannot be used as identifiers (§3.8).

abstract continue
assert default
boolean do
break double
byte else
case enum
catch extends
char final
class finally
const float

_ (underscore)

for

if

goto
implements
import
instanceof
int
interface
long
native

new
package
private
protected
public
return
short
static
strictfp

super

switch
synchronized
this

throw

throws
transient
try

void
volatile

while




(Bt11) AKX} (Identifiers)

- An identifier is an unlimited-length sequence of Java letters and Java digits, the first of
which must be a Java letter.

Identifier:
IdentifierChars but not a Keyword or BooleanLiteral or NullLiteral

IdentifierChars:
JavalLetter {JavaletterOrDigit}

Javaletter:
any Unicode character that is a "Java letter"

JavalLetterOrDigit:

any Unicode character that 1s a "Java letter-or-digit"




(&) 2|E& (Literals)

A literal is the source code representation of a value of a primitive type (84.2), the String
type (84.3.3), or the null type (84.1).

Literal:

IntegerLiteral : 3, -7, 1_000, 1_000, 50! (&Xt ell; =X} 11} H|=), 50L (preferred),
0x5A, 0X5A, Oxabcd_1234 (-1412623820),
0177 (127), 0_123_456 (42798), ——— —————————
0b1100, 0B1100, 0b011_1100_0111 (967), .. Jshells long a = 1231231231212123L

a —» 123123123

FloatingPointLiteral : 1.2f, 3.0, ... , I
. jshell) long a = 1231231231212123;

BooleanlLiteral : true, false ' Error:

| integer number too large
CharacterLiteral: 'a', '©F, '"Wt', "“Wu03a9', 'W177', ... i i[:ﬁuidlzf Lf”jﬁi]}_?ifﬁ
StringLiteral: "", "#"", "This is a string", ... i
NullLiteral : null jshell) long a

a =) 1231231231212123




HH| 2| = T A (Object Reference)
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There are two kinds of types in the Java programming language:
primitive types (84.2) and reference types (84.3).



Dog d = new Dog();

d.bark();
\

- Dog tf|IHEHA H== Dog 2K

Of Ciot 2|2740|2t ‘4 Zt5HH

ZEIL|C} O] 2|2#HES 74X S| &
Ao o™ L= XA = U5
L|C},

p.96



byte short int long
8 16 32 64




HA| #Ha

byte x =7,
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byte



Dog myDog = new Dog();

1. 8HTA Hap J R

— —

Dog myDog = new Dog();




Dog myDog = new Dog();

2. K| &S

Dog myDog = new Dog();

Dog Z4A| ‘48



Dog myDog = new Dog();

3. AN ML AE

Dog myDog = new Dog();
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Book b = new Book();
Book ¢ = new Book();

Book | E A 270



Book d =c;
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KX A =(ref. count)Q} 7HH|X| ZalM

Book b = new Book();
Book ¢ = new Book();

Book 2t HE A 27
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c = null;
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1. int HfE B MO Hi 2 ZH|0|C}.

=2 T

. cf. nums./ength
int[] nums;

2. 20|17} 791 int B S @

nums = new int[7];
3.4 A0 int &f HE

~ hums|[0] = 6;
nums[1] = 19;
nums[2] = 44;

< nums[3] = 42;

nums[4] = 10;

nums[5] = 20;

nums[6] = 1; int[]

p.101 N



pets = new Dog|7];

3. Zt |140f Dog Bf|H A CH

pets[0] = new Dog();
pets[1] = new Dog();




bark()
eat()
chaseCat()

Dog fido = new Dog();
fido.name = "Fido";
fido.bark();
fido.chaseCat();




HI S0 S0 RUs AHN HIHTAS
AEE T £ZL AO2 AL
ot E L|C}.
Dog[] myDogs = new Dog[3];
myDogs[0] = new Dog();
myDogs[0].name = “Fido”;
myDogs[0].bark();
101, 104 L|O[X]0f = OXE AHE =

o5 A[ Lt



- cse.oop2.ch03 I 7| X| Lf RpHf mt
- IntArrayTest,java
- Dog.java
- DogArrayTest java
- TestDrive java

2= cse.cop2.ch03

Dog.java
DogArrayTestjava
IntArrayTest.java
TestDrive.java




IntArrayTest.java

p.101

T

]

package cse.oop2.ch03;

import java.util.OptionalDouble;
import java.util.Optionalint;

/* WM p .5 lines */

public class IntArrayTest {
public static final int MAX NUMS = 1000;

public void test() {
int[] nums;
long sum = 0

nums = new int[MAX NUMS];
for (inti = 0;1 < MAX NUMS; i++) {
nums[i] = (int) (Math.random() * 100); // = 1=t
sum = sum + numsli];
}
System. out.printin("E - 1: " + (float) sum / MAX NUMS);
this.calculateSumUsingWrapper(nums);
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33
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40

b

}

private void calculateSumUsingWrapper(int[] nums) {
Optionallnt sum = java.util. Arrays. stream(nums).reduce((x, y) -> (x + y));
OptionalDouble avg = java.util. Arrays. stream(nums).average();
if (sum.isPresent() && avg.isPresent()) {
System.out.printf("2 Al = %d, B 2: %f%n",
sum.getAsint(), avg.getAsDouble());

ct {Optionallnt, OptionalDouble}.isPresent()

}

cf. & fﬂﬁj&. map, reduce, filter
AEE AP

Stream<T), IntStream, DoubleStream, LongStream
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package cse.oop2.ch03;

/** .4 lines */

public class Dog {
private String name;
public Dog(String name) {

this.name = name;

public String getName|() {
return name;

public void bark() {
System. out.printin(name + "O|(7f) Z15tLl Sl LT,




DogArrayTest.java

-]

package cse.oop2.ch03;

/**.4 lines */

public class DogArrayTest {

public void test() {

Dog[i myDogs = new Dogl3];

myDogs[0] = new Dog("Fred");
myDogs[1] = new Dog("Marge”);
myDogs[2] = new Dog("Bart”);

System. out.print("O-A| 2 i 2] O] =: );

System. out.printin(myDogs[myDogs.length - 1].getName());

intx = 0;

while (x < myDogs.length) {
myDogs[x].bark();

X=x+ 1

java.util.Arrays.stream(myDogs)
forEach(e -> e.bark());




TestDrive.java
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-]

package cse.cop2.ch03;

/**.4 lines */

public class TestDrive {

public static void main(String[] args) {
IntArrayTest test1 = new IntArrayTest();
test1.test();

DogArrayTest test2 = new DogArrayTest();
test2.test();




--- exec-maven-plugin:1.5.0:exec (de
M+ 1:50.054

2 A = 50054, B+ 2: 50.054000
Or2[9t 712 0| =: Bart

Fredo| (7)) 215t 2 &L C.

MargeO| (7}) &5t 2&L|C},

BartO| (1) 15t A= L.

--- exec-maven-plugin:1.5.0exec
Wt 1:48.261

SHA =48261, B+ 2:48.261000
O]9} 71{2f 0| F: Bart

Fredo| (7)) 15t 2 & LCh.
MargeO| (7}) 15t 2l &Lt
BartO] (}) E1ot1l AT}

--- exec-maven-plugin:1.5.0:exec («
Tt 1:49.542

oA =49542, B« 2: 49.542000
OrA[9F 72| O] F: Bart

Fredo| (7}) 215t A& LT,
MargeO| (7}) & 15t 2&L|C},

Bart0| (7)) 151 2 L|CH




java.util.stream I{ 7| X|

- Interface BaseStream<T,S extends BaseStream<T,S> >

- public interface Stream<T> extends BaseStream<T,Stream<T> >

- public interface IntStream extends BaseStream<Integer,IntStream>

- public interface LongStream extends BaseStream<Long,LongStream>

- public interface DoubleStream extends BaseStream<Double,DoubleStream>



Stream QI E{H|0|A A=

- cse.oop2.ch03.stream I{ 7| K|
- Genderjava: €M
- Person.java
- StreamTestDrive.java



Gender.java
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package cse.oop2.ch03.stream;

/** GHE 5 lines */

public enum Gender {
FEMALK"female™),
MALK "male™);

private String Info;

private Gender(String info) {
this.info = info;
'

public String toString() {
return info;

}




Person.java
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package cse.oop2.ch03.stream;

/** Stream CIEHH[O|A 250 AFE2ES Person 2222 .5 line

public class Person implements Comparable<Person> {

private String name;
private int age;
private Gender gender;

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

public String getName() {
return name;



25
26
27
28
259
30
31
32
33

35
36
37
38

public int getAge() {
return age;

public Gender getGender() {
return gender;

}

@iii)venide
puiblic int compareTo(Person o) {
éreturh name.compareTo(o.name);

}




StreamTestDrive java
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package cse.oop2.ch03.stream;

import java.util.LinkedList;
import java.util.List;

import java.util.OptionalDouble;
import java.util.stream.Stream;

/** Stream QIEHM|O|A HE 5 lines */

public class StreamTestDrive {
public static List<Person> persons = new LinkedList<>();

public static void main(String|] args) {
initialize();
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/1 it B F?
long maleCount = personsstream()

filter(e -> e.getGender() == Gender. \/4LE).count();
System.ouzprintf(">>> EAL= %d3 2 LICE%n", maleCount);

/) &S] B LIO|=2

OptionalDouble femaleAverageAge = persons.stream()
filter(e -> e.getGender() == Gender. FEMALE)
.mapTolnt{Person:getAge)
.average();

if (fernaleAverageAge.isPresent()) {

System.outprintf(">>> OfX}2| Hi LIO|= % 2f&L|CE%n",
femaleAverageAge.getAsDouble());
}

System.out.printin(">>> 20~254 2l O{Z} 9| O| 5= EZsHAM =
Stream<Person> sp = persons.stream()
filter(e -> e.getGender() == Gender. FEMALE)
filter(e -> e.getAge() >= 20 && e.getAge() <= 25)
sorted();
sp.forEach(e -> System.owiprintf("%s%n", e.getName()));

=
=

)
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52
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55
56

58
39
60
6l
62

-]

public static void initialize() {
Perscn|] data = {

new Person("Linda”, 21, Gender. FEMALE),
new Person("Oliver”, 25, Gender. MALE),
new Person("Alice”, 27, Gender. FEMALE),
new Person("Nozah", 19, Gender. \VALE),
new Person("Abby", 23, Gender.FEMALE),
new Person("Daisy”, 25, Gender. FEMALE),
new Person("Samuel”, 31, Gender. MALE),
new Person("Crystal”, 31, Gender. FEMALE),
new Person('Tadec", 33, Gender. V/ALE)

|

/f peirsons.addAll(Arrays.asList(data));i =4a
for (Person p : data) {

 persons.add(p);

b




--- exec-maven-plugin:1.5.0:exec (default-cli)
>o) HA= 4AEAUL|CY

>>> HAe| B Li0|= 25. 40“' LTt

>>> 20~25491 (§ALe] Ol 5= EEolAM &8
Abby

Daisy

Linda

@ java_maven ---
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