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TR Ho| AR, WE Avze oY 5o AL e BRAASUDG

ge A= FolA Ax Do it Au Z2agWel /g Awel 2 o] vk
Zstm Ax o e JEOR AAsn FRE APAFUT A FXHF1el )
o BRI FAY 5 A 0 27) BASC] Wol FHY w £ GUIS
& Aol ofFusta ATl HH JA 454 AL Felngisd Be A

ZolA oMt Javar ALolAl : IDK8Z g Avl Z2awWoleks o]
b el 2 Hol ddgUh ol HY I AEL v TR

Ae 3 7] T AAAFzZEaYY B AE A5 FHd HAS o,
& 3 5F, o8 AF AHY =E, Y AH A5ES MEoE FHE A
Uth o] ®of] e AREL AVE 37 WEES BYslisS AEEolH, oy
FEE =88 3t A g5e dedd F EES 45U A4S o
T FIUF QU ol VI E nigew go g TR u o] YL 71Y5
, AL g8 FRsHlsUS Ao

oo oo o 2

K Azre] Wle WSS o 8 HY

- "HHE AEEehe ol AMAS R 2

AP Aol 2a HE
=

- Az WNE@E 29 2eha elolzelel E& Java V2 Sga sy
Avplication Programming, Interface(l = YUY VAN A A 22). £ AL AALLSHL M2 54 27}
- 71H27] Mg AMgste] Java 22330l ALE S 0l2) AW FAAS AR class Animal / cl

Polymorphism

[ ik 7148 717401 F2l5t= booleans] M 27l | < o34
2] Efe) boolean [| (18IS, true = false) <] 1|7 ofd 4 et ro oj2o| BAES} BaAL AH0] Ga e SxeES 29

Sxtel) char (240lE, Unicode)

184 A

o P VAT Q2T ¢ 2L o|2olAIY thEA| S ofd Has
~ e = v HAE ool 1 4HFPA0 HALE HE FRaoit ohEA Y
short (2HOIE, -32768-32767) ) I0KBNE| A4 (0-2-1)ZE A1 7H5
Ha el —— e
int | (adole, 0-2-1)2E A8 Jts
2 / Fig. 3.1: Account.java
1 8HI0IE, 29271 = oy
e I e 4 // Account class that contains a nane instance variable
, float [ (4HO|E, -3.4E38-3.4E38) // and methods to set and get its value
ey ——
jouble | (8610/E, -1.7E308~1.7E308)

1
2

3

4

5 public class Account {
6 private String name; // instance variable
7

8 / method to set the name in the object

- Ax 24lE ¥Y M2 Bk SAo] MAh IS gA "2 gt 9 public void setName(String name) {

A sy 10 this.nane = name; // store the name

o s me P

YuE 74 ese] 72 YA 23 9 HFT > g 3 method to retrieve the name from the object
14 public String getName() {
15 return name; // return value of name to caller
16 }
17}
=L
gos =23 3 ’4HConstructor)

+ A7 MY 1) 271818 sl ABElE las

+ FeA(class): | BFE NAT BRI
L OlAS@EM Fa)eh (N W)k B F2a o) 28
= 2

« 220 2gti2 89 AAl(instance)

<+ 222 9. class Circle

« class 7]¥E2 Mo

« Eae {2 Ao J2 2on) oR0] RE e flat IY
+ class Circle® Circle o]5°] 2#j2 4ol

« 32 2 AgL public
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-2 3T Yhge 22 S FYol ois) deld 4 ek
-Yuidlalt BE A2 3ES Welsh Z1A) 1de TED 2el3 S0 sidlo] Yags)
£ Zolet

o AfutE o] gsht?(Why Java)

-1995\0] 41 ofo]32A|ARIS] A PA T2Yo| 3] ohe it

-Atdte] @Al ghH FEot APYEE oMU A sHsstthe Zoldh. (Write Once Run
Anywhere(WORA))

Java Platform

At BREL A 2 oA(VMTH Java APL $745] 242 245 ek

-t 7Hg A

Aok ERB 7127 HE 24

g stedlol 2RE0) Ak & ok

- Java API

og] 7HA] 2-8% 7152 AT 714 2ZEYo] 74 29 fiFe FARYYc

#Y 22 d YEola0] o2z JEEY, o2 2toj=eialE WA &
yct.

Java9] £3

« Java Is Simple

« Java Is Object-Oriented
% Java Is Distributed

% Java Is Interpreted

% Java Is Robust

% Java Is Secure

% Java Is Architecture-Neutral
% Java Is Portable

< Java's Performance

% Java Is Multithreaded
% Java Is Dynamic

Java TS| A% 34 58

L edit : A2 22T javaZ A4
2. compile : class 2AHE 7Mil Hjo|EIC =272 A4

RUN(load, verify, execute)

3. load : class loader?} .class T}YE2 primary memory2 loadstl, Xy =273
o] Wt & class BHYE loaditc}
4. verify : bytecode verifier’} load¥l classutE0] Hlo|EREEE uote s AR

ot

5. execute : JVMo] Blo|ETCE o] AsgRch HSYHE Ael T Anjdeit EA.
Bytecodes Disassemble
% 22 melo] Sof gl HiolE FE2 HYAER B > 9lA
 JDK] javap.exe 0.2

st Ag

Java Development and Execution Environment

% Akt =2 330 g

- e} aa(java)2 Lol i

+ Hjo|E FE(class)} shfe] A% mdlexe)E TEE F3 A QS

© 4%

+ main() HACE 73l FAclN R Uy A3
o a2

&
- AR b A 2w O, 2as T 29, e uzele 4 st

Class

-2 A ZEIMe Hols shbe) FAAs ERlg

~class 7IYEE class Heg o0, class Flo] BE o7t Beae) olgolct

Sl9sk BE 2%at2 olrold glos, xEIaYe s g dtololet

~public class®] 0|§-& stgolgat Zojo} et 2o testjava stAFolofo} Pt
REdoz FA 0|5 R FAE fEAE AssiL Z2te St Az AR o) o
g Atggct

-2ea oz e Agsolch a2 AAsh i), S| 2YEY gk

Rt e PRATH

Method

- BE Java ofEA 0] A9 AlAA

- AlEa & Fo] & Qo] methodat: =273 YE ¥=o| ¥yt

-Java F2 Ao @R s sht ojike] HAEs}t =gy

- maing I} Zo| Felslolob Yuick 1A gow [VMo| ofSelAolde UBsHA|
srau

- Alel 2% w9 AY 98 A BEE UEY 4 deuch

- 719E voidt o Wol HEE wakilA g Uspguch

- public static void main = static public 7Hs

% System.out.printf method

- f means “formatted”

+ displays formatted data

- system.out.printf(“%s”, “Welcome"):

Import
- Import: Futl2|7} o] =2 I3 AbgEE FHAE Fr o £80] Uk
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153

package weekO1;

public class Hello {
public static void main(String[] args) {
System.out.printIn(“ gt _o] &°);

2723}-1

package week02;

public class EnhancedForExample {
public static void main(String[] args) {
int scores[] = {95, 71, 84, 93, 87}
int sum = 0;

for(int i = 0 ; i < scores.length ; i++ ) {

sum += scores[il;

System.out.print(“g+:" + sum + “ H+:" + sum/(scores.length));

}

/[for(int tmp : scores) {
/[ sum += tmp;
package week02;

public class SwitchStringEx {
public static void main(String[] args) {
String position = “#4*;
switch(position) {

Case “ -‘-?—7‘(:]'“;
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System.out.println(“7007F );

break;
case ‘A"
System.out.printIn(“5007+ “);
break;
default:
System.out.printIn(“300%H “);
break;
}
}
}
222

package hw02;

import java.util.Scanner;

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

String[] subject = new String[] {“4~}1",

A G2 YA, FFY T, AT
String input;
Scanner sc = new Scanner(System.in);
System.out.print("5~7 A1 AEHS A=A L )
input = sc.next0;

EISE

S

int subjectl[] = new int [8];

int sum, i=0;

for(String arr : subject)

_48_



2021-1317] 94 &) 3ol Ael FRA F4%

if(arr.equals(input) == true)
{
subject1fi] = 1,

I++;

}

else

{
subjectlfi] = 0;
I++;

3

sum = subjectl[0] + subjectl[1] + subjectl[2] + subjectl[3];

if(sum>0)
{
System.out.printin(“&ll & #&-o] EAFYTE);
}
else

System.out.printin(*s| g o] EA|5HA] FFUTHY);

35731

package week03;
public class Polygon f{
int point;

double angle;

public Polygon(int point) {
this.point = point;

_49_



2021-1317] 94 &) 3ol Ael FRA F4%

public void printAngle( {
angle = 180.0*(point-2)/point;
System.out.printf(“ A %dzt&@ ¢ g WHzte] A7]= %Y Th\n®, point, angle);
return;

package week03;
import java.util.Scanner;
public class PolygonTest {
public static void main(String[] args) {
int point;

Scanner input = new Scanner(System.in);

System.out.println(* 231 /M4S dHa FAL: )

point = input.nextint(;

Polygon poly = new Polygon(point);

poly.printAngleQ;

package week03;

public class Student {
String name;

public Student(String name) {
this.name = name;
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public void raiseHand( {
System.out.println(name + “o](7}h) £

package week03;

public class StudentExample {
public static void main(String[] args) {
Student sl = new Student(“7=t]*);
Student s2 = new Student(*o]o}*);

sl.raiseHand();
s2.raiseHand();

35342

package hwO03;

public class Triangle {
double area, areal, area?;
int height, width;

public Triangle(

{
this.height = height;
this.width = width;

public double calculateArea(int height, int width)
{

area = height*width / 2.0;

return area;
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public static void compareArea(double areal, double area2)
{

1
Z}

g ol Hlol= »fYyth\n®, areal);
System.out.printf(“FHA 7+ o] Yol= %fYh\n”, area?);

System.out.printf(“7}g 2 Hlol= %fYUth\n®, areal > area2 ? areal :
area?);

}

O

System.out.printf(“Z1 H A A7+
3

package hwO03;
import java.util.Scanner;

public class TriangleTest {
public static void main(String[] args) {
int height, width;
double area, areal, areaZ;

Scanner input = new Scanner(System.in);
Triangle tri = new TriangleQ;

System.out.printin(* 2 H A z& o] =olol UH|E JH3HAL.%);
height = input.nextint0;
width = input.nextInt0;

while(true)
{
if((height<=0)i(width<=0))
{
System.out.printin(*“ ¢} & gto|

i

F7hE & QEUTh)

oo

System.out.printin(“* A A A A2ty o] o9} HH|E dg3AH 8.,

height = input.nextint0;
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4

width = input.nextInt0;
}
else

break;

areal = tri.calculateArea(height, width);

System.out.println(" F# A A2t& o] Folof vnlE YA K.,
height = input.nextintQ;
width = input.nextIntO;

while(true)
{
if((height<=0)ii(width<=0))
{
System.out.printin(* 9§ & gkl &7 2 = lFUTh);

System.out.printin(* 74 F2t@ o] =olet YulE dHstA L"),
height = input.nextint(;
width = input.nextIntO;
3
else
break;
§
area2 = tri.calculateArea(height, width);

Triangle.compareArea(areal, area2);

453)-1
package week04;

public class BitCoin {

_53_



2021-1317] 94 &) 3ol Ael FRA F4%

private String name;
private double price;
private int number;

public BitCoin(String name, double price, int number)
{

setName(name);

setPrice(price);

setNumber(number);

public double calcPrice( {
return price*number;

public String toString() {

“ “ “

return “Coin ©]&: “ + getName( + “, 7}4: “ + getPrice() + “,

“ “

s + getNumber() + “, & 7F4: * + calcPrice0;
}

public String getName( {
return name;

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

public double getPrice() {
return price;

public void setPrice(double price)
{
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this.price = price;

public int getNumber(
{

return number;

public void setNumber(int number)
{

this.number = number;

package week04;

import java.util. ArrayList;

public class BitCoinTest {
public static void main(String[] args) {
ArrayList<BitCoin> myWallet = new ArrayList<{>0;
myWallet.add(new BitCoin("BTC", 9543.66, 10));
myWallet.add(new BitCoin("ETH", 3240.17, 20));
myWallet.add(new BitCoin(“XRP*, 910.95, 10));
myWallet.add(new BitCoin("LTC", 1184.12, 30));

for(BitCoin b : myWallet)

{
System.out.println(b.toString();
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package week04;

public class Car {
private int speed;
private boolean stop;

public int getSpeed( {
return speed;

public void setSpeed(nt speed)
{
if(speed < 0) {
this.speed = 0;
return;
}
else {
this.speed = speed;
return;

public boolean isStop() {
return stop;

public void setStop(boolean stop) {
this.stop = stop;

package week04;

public class CarTest {
public static void main(String[] args) {
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Car myCar = new Car();

myCar.setSpeed(-50);
System.out.printin(*@ 4] &%=: “ + myCar.getSpeed();

myCar.setSpeed(60);
System.out.printin("@ 4] £%: “ + myCar.getSpeed();

if(‘myCar.isStop(Q) {
myCar.setStop(true);
}
System.out.printin(“& 2} <4 %=: “ + myCar.getSpeed();

45=2}-2
package hw04;

public class Account

{
private String accountNumber; //7| =5 &
private String accountowner; //A|=
private int balance; //%+<}

/| privateo. 2 A3

public Account(String accountNumber, String accountowner, int balance)
{

setAccountNumber(accountNumber);

setAccountowner(accountowner);

setBalance(balance);

/I toString) method A}-&

public String toString()
{
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return getAccountNumber() + “ “ + getAccountowner() + Co+
getBalanceO);
§

/| Getter, Setter A}-&
public String getAccountNumber()
{

return accountNumber;

public void setAccountNumber(String accountNumber)
{
this.accountNumber = accountNumber;

public String getAccountowner()
{
return accountowner;

public void setAccountowner(String accountowner)
{
this.accountowner = accountowner;

public int getBalance(
{
return balance;

public void setBalance(int balance)
{
this.balance = balance;
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package hw04;

import java.util. ArrayList;

import java.util.Scanner; // ¥¥

public class Bank

{

private ArrayList{Account> ab = new ArrayList>0; // 284

Scanner a = new Scanner(System.in);

public void makeAccountO //A# A4

System.out.print(“A|ZHE: ©);
String accountNumber = a.next();

System.out.print(“ Al & );
String accountowner = a.next();

System.out.print(“Z71 g =A: ),

int balance = a.nextInt();

for (Account data : ab)

{
if (data.getAccountNumber().equals(accountNumber))
{

System.out.println(“e]u] ZA3t= AFYUh A AAE LHFY;

return;

if (balance <= 0)
{
System.out.printin(* 271 4542 0 o]Folofof Funh.™);
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return;

Account account = new Account(accountNumber, accountowner, balance);
ab.add(account);

System.out.printin(“2=}: AF7F A= AHFUTE);

public void seeAccount() //A] &= 3]
{
if (ab.sizeO) == 0)
{
System.out.printin(“7§2 A&7} EA38kx LUk,
}
else
{
int totalBalance = 0;

for (Account account : ab)
{
totalBalance += account.getBalance(;
System.out.println(account.toString();
}
System.out.println(“% #aL:

“

+ totalBalance);

public void depositQ) // ol

{
System.out.print(“ Al FH 5 “);
String accountNumber = a.next();

System.out.print(“ <l 5-<4: *);

int balance = a.nextInt(;

_60_



2021-18}7] 94 < o Atel 324

)

if (balance <= 0)
{

System.out.println(“ o] S o] 0 o] Fo]ofof Tt o5 AT,

return;

for (Account account : ab)
{
if (account.getAccountNumber().equals(accountNumber))
{
account.setBalance(account.getBalance() + balance);
System.out.printin(“ o Fo] &= AFYU "),
return;

§
System.out.println(“s & A&7} 2A8A FHEUTh dF A,

public void withdraw( /| &+

{
System.out.print(“A| ¥ 5 )
String accountNumber = a.next(;

System.out.print(“ &5 4: “);
int balance = a.nextInt();

if (balance <= 0)

{
System.out.printin(“ &34 o] 0 o]itolojof gt =7 A",
return;

for (Account account : ab)
{

_6"_



2021-1317] 94 &) 3ol Ael FRA F4%

if (account.getAccountNumber().equals(accountNumber))
{
account.setBalance(account.getBalance() - balance);
System.out.printin(“&=°] &&= AFYUH");

return;

}
System.out.printin(*&sl & A =7t A2 LUtk =5 A9,

package hwo04;

import java.util.Scanner;

public class BankTest
{

public static void main(String[] args)

{
Scanner a = new Scanner(System.in);
Bank b = new Bank(;

int answer;

do

{
System.out.printIn(*--—-=—==—==—— - “):
System.out.printin(* 1. Al A A3 | 2. A1z =23] | 3.ol= | 455 1 5.5,
System.out.printIn(*-----—-=—==—— = “):

System.out.print(“A1 g]: “);
answer = a.nextint(;

switch (answer)
{
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case 1:
System.out.printIn(*------- “);
System.out.printIn(* #| 248 4 “);
System.out.printIn(*------- “);
b.makeAccount();
break;

case 2:
System.out.println(*------- )
System.out.printIn(“ A & %3] “);
System.out.println(*------- “);
b.seeAccount);
break;

case 3:
System.out.printIn(*------- “);
System.out.printIn(* <5 )
System.out.printIn(*------- “);
b.deposit0;
break;

case 4:
System.out.println(*------- “);
System.out.println(* &3 ),
System.out.printIn(*------- “);
b.withdraw();
break;

case 5:

System.out.printin(* Z 2 713 F5");

break;

default:
System.out.printin(“ &1} = &
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} while (answer != 5);

5321

package week05;

public class Box {
private int width;
private int length;
private int height;

public Box(int width, int length, int height) {
this.width = width;
this.length
this.height

length;
height;

public String toString() {
return “Z: “ + width + “, Yn]: “ + length + “, =°]: “ + height;

public boolean isSameBox(Box b) {
if(b.width == this.width && b.length == this.length && b.height ==
this.height) {
return true;
}
else return false;

package week05;
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public class BoxTest {

public static void main(String[] args) {
Box boxl = new Box(10, 20, 30);
Box box2 = new Box(10, 20, 30);

System.out.println(box1);
System.out.println(box2);

if(box1.isSameBox(box2)) System.out.printn(“5 v} ~= FU 3}

package week0b;

public class Date {
private int year;
private String month;
private int day;

public Date() {
this(1900, “1<€", D);

public Date(int year) {
this(year, “1€°, D,

public Date(int year, String month, int day) {
this.year = year;
this.month = month;
this.day = day;
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public String toString( {

“

return “Date [year: “ + year + “, month: “ + month +

“ “

, day: © +
day + “ ] “ ;
}

package week05;

public class DataTest {
public static void main(String[] args) {
Date datel = new Date(2015, “8€°, 10);
Date date2 = new Date(2021);
Date date3 = new Date();

System.out.println(datel);
System.out.printin(date2); // toString 12 ¥ method &&
System.out.println(date3);

5752

package hw05;

public class Admin {
private String id;
private String pw;
public Admin(String id, String pw)
{
this.setld(id);
this.setPw(pw);

public String getld) {return id;}
public void setld(String id) {this.id = id;}
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public String getPw( {return pw;}
public void setPw(String pw) {this.pw = pw;}

package hw05;
public class Book {

private int id,/=4 2] S=WE
private boolean status = true;// =4 4}l
private String title; // =A™
public Book(int id, boolean status, String title)
{

this.setld(id);

this.setStatus(status);

this.setTitle(title);

public int getld) {return id;}

public void setld(int id) {this.id = id;}

public boolean isStatusQ {return status;}

public void setStatus(boolean status) {this.status = status;}
public String getTitle() {return title;}

public void setTitle(String title) {this.title = title;}

package hw05;
import java.util. ArrayList;

public class Library {
ArrayList{Book> bookList = new ArrayList{Book>(; //=A4 30l Sl A=
ArrayList¢Admin> adminList = new ArrayList<Admin>(); //342]#F &
ArrayList<{Student> studentList = new ArrayList<Student>Q;//5 =% &=
public boolean insertStudent(String id, String pw) /g4 &=
{

=
=
[

for (Student student : studentList)
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if (student.getld(.equals(id))
{
return false;

}
studentList.add(new Student(id, pw));
return true;
}
public boolean deleteStudent(String id) //sH4 214
{
for (Student student : studentList)
{
if (student.getld(.equals(id))
{
if (student.getBorrowList(.isEmpty()
{
studentList.remove(student);
return true;

return false;
}
public Book searchBook(int id, String title) //2 714}
{
for (Book book : bookList)
{
if (book.getld) == id && book.getTitle().equals(title))
{
return book;

return null;
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public boolean borrowBook(Student student, int bookld, String
bookTitle)// =4t =
{
Book book = searchBook(bookld, bookTitle);
if (book != null)
{
return student.borrowBook(book);
3
return false;
}
public boolean returnBook(Student student, int booklId, String bookTitle) //5 4]
L=y
{
Book book = searchBook(bookld, bookTitle);
if (book != nulD {
return student.returnBook(book);
3
return false;
3
public Admin adminlLogin(String id, String pw) //Z71<21 2] A}
{
for (Admin admin : adminList)
{
if (admin.getldO.equals(id) && admin.getPw(.equals(pw))
{
return admin;

}
return null;
}
public Student studentLogin(String id, String pw) // st =719l
{
for (Student student : studentList)
{
if (student.getldO.equalsid) && student.getPw(.equals(pw))
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return student;

}
return null;

package hw05;

import java.util. ArrayList;
import java.util.List;

public class Student {
private String id;//g}:82] sHi
private String pw;//e8¢] vLH T
private List{Book> borrowList;//3t4o] A& =X
public Student(String id, String pw)

{

this.id = id;

this.pw = pw;

this.borrowList = new ArrayList{>0;
}

public boolean borrowBook(Book newBook) //=A4] tZ method
{
for (Book book : borrowList)
{
if (book.getld) == newBook.getld()
{
return false;

}

borrowList.add(newBook);
return true;
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public boolean returnBook(Book bookToReturn) //=A4]¥hgd method
{
for (Book book : borrowList)

{
if (book.getld) == bookToReturn.getld()
{
borrowList.remove(book);
return true;
}
}
return false;

public String getld0 {return id;}

public void setld(String id) {this.id = id;}

public String getPw( {return pw;}

public void setPw(String pw) {this.pw = pw;}

public List<Book> getBorrowListQ {return borrowList;}

package hwo05;

import java.util.Scanner;

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

Scanner s = new Scanner(System.in);
Library library = new LibraryQ;
library.bookList.add(new Book(111, true, “bookl));
library.bookList.add(new Book(222, true, “book2));
library.bookList.add(new Book(333, true, “book3));
library.bookList.add(new Book(444, true, “book4“));
library.bookList.add(new Book(555, true, “book5“));
library.adminList.add(new Admin(“12345%, “mdc2021%));//3 <&
Admin admin = null;
Student student = null;
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int Im = 0;
int sm;
int am;
while (Im = 3) //v]F &}
{
if (admin == null && student == null)
{
System.out.printIn(“1. A Z121%);
System.out.printin(“2. #&] A 2 711%);
System.out.printin(“3. Z 273 FE");
Im = s.nextInt(;
String id, pw;
switch (Im) //switch case®©S 2 7} 19
{

o
ol
ol
rir
oM,
o
M
A8

case 1://= 7111
System.out.print(“ID ] &\n");
id = s.nextO;
System.out.print(“PW <1 &\n");
pw = s.next();
student = library.studentLogin(id, pw);
if (student == null)

{

System.out.println(* 2191 A3 “);
§
break;

case 2://= 7111
System.out.print(“ID ] &\n");
id = s.next();
System.out.print("PW <} =\n");
pw = s.next0;
admin = library.adminLogin(id, pw);
if (admin == null)
{
System.out.printin(* 2 191 A3 *);

_72_



2021-13}7] 914 ¢

o Ate 3EA

=
T

)

4=E\n);

}

break;

else if (student != null) //&HAY

{

System.out.printin(“1. =4 t&");
System.out.println(*2. =4 ¥Hg");
System.out.println(*3. 21 o} %),

sm = s.nextInt();
int bookld;
String bookTitle;
switch (sm)
{

case 1://t=

System.out.print(“ th =2

bookld = s.nextInt(;
System.out.print(“ th &2

bookTitle = s.next();

bk
X
Lo

b

ol

A

offl
Jhu
'z
}o{:

4=\n");

if (library.borrowBook(student, bookld, bookTitle))

{

System.out.printin(“t) = 4

}
else
{

System.out.println(“th & 2

}
break;
case 2://Hhd

System.out.print(“¥hg-2 <

bookld = s.nextInt();

System.out.print(“gHgS A

bookTitle = s.next();

——C‘—)L“);

)

E=X19]

if (library.returnBook(student, bookld, bookTitle))
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{

System.out.printIn(“ ¥k A F);
§
else
{

System.out.printIn(*“shg 2 =) );
}
break;

case 3://Z1o}-%-

student = null;
System.out.println(“ 2 “10}-£-);
break;

else //32] A}

{

System.out.printin(“1. st =),
System.out.printin(“2. A 2-A]);
System.out.println(“3. &1 o},
am = s.nextInt();
String id, pw;
switch (am)
{

case 1://5=

System.out.print(“g}4¥ shH 4= \n");

id = s.next(;

System.out.print(“&-4 HIH 9} =E\n");

pw = s.next(;
if (library.insertStudent(id, pw))
{
System.out.printIn(“ 5= A &);
}
else
{
System.out.printIn(* 52 2 3§ “);
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}
break;
case 2://2HA)

System.out.print(“stA sHH 4 =\n®);
id = s.next0);

if (library.deleteStudent(id))

{

System.out.printIn(“ 2} A &);

}
else
{

System.out.printIn(“2F#] 2 3 “);

}
break;

case 3://Z1o}%
admin = null;

System.out.printIn(“ 2 “1o}-£-);

break;

671

package week06;

public class Child extends Parent {

package week06;

public class Parent {
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package week06;
public class InstanceofExample {
public static void methodl(Parent p) {

if(p instanceof Child) {
Child ¢ = (Child) p;

System.out.printin(“methodl - child2 3 A&);

}
else {

System.out.printin(“methodl - child® 3 23 );

public static void method2(Parent p) {
Child ¢ = (Child) p;
System.out.printIn(“method2 - child2 W3 A &)

public static void main(String[] args) {

Parent parentA = new Child0;

methodl(parentA);
method2(parentA);

Parent parentB = new Parent();

methodl(parentB);
method2(parentB);
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package week06;

public class Circle extends Shapef
private int radius;

public void draw( {
System.out.printIn(“Circle draw");

package week06;

public class Triangle extends Shapef
private int base, height;

public void draw( {
System.out.printin(“Triangle draw™);

package week06;

public class Rectangle extends Shapef
private int width, height;

public void draw( f{
System.out.printIn(*“Rectangle draw");
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package week06;

public class Shape {
protected int x, vy;

public void draw() {
System.out.println(“Shape draw®);

package week06;

import java.util. ArrayList;

public class ShapeTest {

public static void main(String[] args) {
ArrayList{Shape> figure = new ArrayList<{>0;

Shape sl = new Rectangle();

Shape s2 = new Triangle(;

Shape s3 = new Circle(;

figure.add(s1);
figure.add(s2);
figure.add(s3);

for (Shape s : figure) s.draw();
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package hwO06;

public class Member {

protected String clientname;// 3174 o] &
protected String contactinfo;// <12} 4]
protected int buycount;//=*=} 71l <=
String clientgrade;
private double so;
protected int se;
public Member(String name, String number, int count)//*l 4 2}
{
this.clientname = name;
this.contactinfo = number;

this.buycount = count;

}
public Member() {};
static int p = 1000;
public double calcSales(int p, double so)//calcSales ™| 4=
{
if (clientgrade == null)
{
System.out.println(“ -5 5] A3IA A L AHFYTH);
}
se = (int)(p * so0);
return 0;
}
public double getSo( {
return so;
3
public void setSo(double so) {
this.so = so;
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package hw06;

public class BronzeMember extends Member {
public BronzeMember(String name, String number, int count) ///! 4 =+
{
super(name, number, count);
}
public BronzeMember() {};
public double calcSales(int buycount) //override
{
se = (int)p;
return se*buycount;

package hw06;

public class SilverMember extends Member {
public SilverMember(String name, String number, int buycount, double so)
{
super(name, number, buycount);
}
public SilverMember( {};
private double so = 0.9;//3<1 &
public double calcSales(int buycount) //overrride
{
se = (int)(so*p);
return se *buycount;

package hwO6;

public class GoldMember extends Member {
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public GoldMember(String name, String number, int buycount, double so)
{
super(name, number, buycount);
3
public GoldMember() {};
private double so = 0.5;
public double calcSales(int buycount) //override
{
se=(int)(p * s0);
return se *buycount;

package hwO6;

import java.util.Scanner;

import java.util. ArrayList;

public class MemberTest {
Scanner sc = new Scanner(System.in);
static double sum;
public static void createMember(String name, String number, int buycount)
{
ArrayList{Member> m = new ArrayList{Member>(;//arraylist
Scanner sc = new Scanner(System.in);
m.add(new Member(name, number, buycount));
§
public static String calcSum( //Z& " &
{
String Stringsum;
Stringsum = Double.toString(sum);
return Stringsum;
3
public static void addsum(double i)
{
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sum += i;
}
public static void main(String[] args)
{

String name;

String number;

int buycount;

int c

0;

while (true) // ®¥H&

{

System.out.println(“----------———---——— “);
System.out.printin(“1. Bronze $% 174 52 ),
System.out.printin(“2. Silver 55 1174 T2 )
System.out.printin(*3. Gold 5% 174 $2 ),
System.out.printin(“4. & W& g4k
System.out.println(*5. ZZ 13 F7 )
System.out.printIn(*---------—---—--———- “)
System.out.println(“ v 7& A esA & ),
Scanner sc = new Scanner(System.in);
¢ = sc.nextint(;
if (c ==1
{
System.out.printin(“ 1172 o] &g JHstAQ: ),
name = sc.next(;
System.out.printin(“ 1174 A=A =S JHA L ),
number = sc.next();
System.out.println(* v} /HFE JHsA L )
buycount = sc.nextInt(;
BronzeMember bm = new BronzeMember();
addsum(bm.calcSales(buycount));
createMember(name, number, buycount);
System.out.printin(* A48 22 FE=HIJFUTE");
}
else if (c == 2)
{
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“% “);

System.out.printin(* 1174 o] &S YHIA L ),
name = sc.next(;
System.out.printin(" .72 A=A E YHA L 9);
number = sc.next();
System.out.println(* v} /HFE JHsA L )
buycount = sc.nextInt(;
SilverMember sm = new SilverMember();
addsum(sm.calcSales(buycount));
createMember(name, number, buycount);
System.out.printin(" A48 22 SEEHIJFUTE");
}
else if (c == 3)
{
System.out.printin(“ 1174 o] & YHsIA L ),
name = sc.next(;
System.out.println(* 122} gt S YA Q: )
number = sc.next();
System.out.printin(“ 77 7H5S YHsHA L ),
buycount = sc.nextInt();
GoldMember gm = new GoldMember();
addsum(gm.calcSales(buycount));
createMember(name, number, buycount);
System.out.printin(“A 42 o2 S2FHAHFYT);
}
else if (c == 4)
{
System.out.println(*Z w|&&: “ + calcSum() +

}

else if (c == 5)

{
System.out.printin(* Z 2 138 Fg53Yc}.);
System.exit(0);

else
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System.out.println(* 28 48 AUk,

7331

package week07;
public class Cat extends Animalf

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

public void sound( {
System.out.println(“ oF-8-“);

package week07;
public class Dog extends Animal{

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

public void sound( {
System.out.printIn(“ ™ = “);
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package week07;

public abstract class Animal {
public String name;

public void breathe() {

System.out.printin(name + “7} =< HYh);

public abstract void sound();

package week07;

import java.util. ArrayList;

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

ArrayList<Animal> animallList = new ArrayList{>0;

animalList.add(new Cat(“®}Fo]“));

animallList.addnew Dog(“ =] “));

for(Animal a : animalList) a.breathe();

for(Animal a : animalList) a.sound();

package weekO07;

public class Taxi implements Vehicle {
public void run( f{
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System.out.println(“ 8§ A 7} EH Y h);

package week07;
public class Bus implements Vehiclef

public void runQ {
System.out.printin(“ ¥ 27} @H Y }h);

package week07;
public class Driver {

public void drive(Vehicle v) {
v.run();

package week07;

public interface Vehicle {

public abstract void run(;

package week07;

public class VehicleTest {

public static void main(String[] args) {
Driver driver = new Driver(;

driver.drive(new Bus();
driver.drive(new TaxiQ);
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package week07;
public interface Wearable {
public abstract void putOn0;
public abstract void putOff();
package weekO07;
public interface Player {
void play();
void stop();
package week07;
public interface ExPlayer extends Player {
void slow();
package week07;
public class VRPlayer implements ExPlayer, Wearablef
@Qverride
public void play( {

/l Auto-generated method stub
System.out.printin(* g /3-< A FYh.");
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@Qverride

public void stop(
/| TODO Auto-generated method stub
System.out.printin(“ g4 HHFUTL);

@Qverride

public void putOn( {
/| TODO Auto-generated method stub
System.out.printin(“ 7] 71 & &3 th*);

@Qverride

public void putOff( {
/| TODO Auto-generated method stub
System.out.printin(“7] 7] & Bl&EY o),

@Qverride

public void slow() {
/| TODO Auto-generated method stub
System.out.printin(“ g & =24 A TUT.");

package week07;

public class VRTester {

public static void main(String[] args) {
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Il Auto-generated method stub
VRPlayer v = new VRPlayer();

v.putOn0);
v.play();
v.slowO);
v.stop();
v.putOffo);

T2
package hwO07;

public interface Skinnable
{
int black
int red = 1;

I
N

I
»

int green
int blue = 3;
int yellow = 4;
void changeSkin(int s);
void printSkinO;
package hwO07;
public class Pet {
private String name;

private String masterName;

public String getName() {

_89_



2021-1317] 94 &) 3ol Ael FRA F4%

return name;

public void setName(String name) {

this.name = name;

public String getMasterName( {
return masterName;

public void setMasterName(String masterName) {
this.masterName = masterName;

public Pet(String name, String masterName) {
this.name = name;

this.masterName = masterName;

public void introduce()
{
System.out.printin(** W} ©]F<2 “ + name + © YY),

—_

System.out.println("* F=¢1¢] ¢]&2 “ + masterName + “ YU t}.");

package hw07;

public class RobotPet extends Pet{
public RobotPet(String name, String masterName)

{
super(name, masterName);
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public void introduce()

{
System.out.println(*** Y= Z I ] o]E& “ + getName( + ©
AU

“

System.out.printIn(*** <12} o] &2 “ + getMasterName() +

_YTh");

public void work(nt select)

{
if(select == 1) System.out.printin(“3 422 Iy }.“);
else if(select == 2) System.out.printIn(“ A €& gt c}.“);

else if(select == 3) System.out.println(* &< H4Yt}.“);

package hwO07;

import java.util.Random;

public class SkinnableRobotPet extends RobotPet implements Skinnablef
private int skin;
Random r = new Random();
public int getSkin() {

return skin;

public void setSkin(int skin) {
this.skin = skin;
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public SkinnableRobotPet(String name, String masterName, int skin)

{
super(name, masterName);
this.skin = skin;

public void changeSkin(int s) {
skin = r.nextInt(5);

public void printSkin()

{

String ¢ = “ZEA",

if(skin == black) ¢ = "4

else if(skin == red) c = “WZFA";

else if(skin == green) c = "Z==4"

else if(skin == blue) ¢ = “IFFA4";

else if(skin == yellow) ¢ = “= A"

System.out.println(“Skin “ + ¢ + © LY},
}

package hwO07;

import java.util. ArrayList;

import java.util. Random;

public class PetsTest {

public static void main(String[] args) {
/| TODO Auto-generated method stub

int a;
ArrayList{Pet> p = new ArrayList{>0;
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Random r = new Random();

p.addnew Pet(“s]7}5", “ZA=H");
p.add(new RobotPet(“ 7 &-0]“ “o]o}F));
p.add(new SkinnableRobotPet(“s}o]2]®, “HFd ", 3));

for (a = 0; a < 3; a++)
{
for (Pet pet : p)
{
pet.introduce0;

if (pet instanceof RobotPet)
{
((RobotPet) pet).work(l + r.nextInt(3));

if (pet instanceof SkinnableRobotPet)

{
((SkinnableRobotPet) pet).changeSkin(r.nextInt(5));
((SkinnableRobotPet) pet).printSkinQ;

}

System.out.printIn0;

F 34
package projectl;

public class Admin {
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private int id; //¥&]AFe] 314 id
private String name; //32] A} o] &

public Admin(int id, String name)
{
this.setld(id);
this.setName(name);
il gettere} setter AF-83}7]

public int getldO {return id;}

public void setld(int id) {this.id = id;}

/fid

public String getName() {return name;}

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

package projectl;
import java.util. ArrayList;

public class Student {
private int id;
private String name;
ArrayList{Book> borrowlist = new ArrayList<Book>0;
private int borrowLimit;
public Student(O
{

3
public void borrowbook(int id, String title, String author, int year, String
publisher)
{II=
Book borrow = new Book(id, title, author, year, publisher);
System.out.printn(* 2 o] HJ# o= == AFYUTH);
setBorrowLimit(getBorrowLimitO+1);
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borrowlist.add(borrow);
}
public void returnbook(nt id, String title, String author, int year, String
publisher)
{/[¥
System.out.println(“ o] G4 o2 WhdEAH5UTE"),
setBorrowLimit(getBorrowLimitO-1);
for (int i = 0; i < borrowlist.sizeQ; i++)
{
if (borrowlist.get(i).getld) == id &&
borrowlist.get(i).get Title(.equals(title)&& borrowlist.get(i).getAuthor().equals(author)
&& borrowlist.get(i).getYear() == year &&
borrowlist.get(i).getPublisher().equals(publisher))
{
borrowlist.remove();
break;

}

public int getld0) {return id;}

public void setld(int id) {this.id = id;}

public String getName() {return name;}

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

public int getBorrowLimit() {return borrowLimit;}

public void setBorrowLimit(int borrowLimit) {this.borrowLimit = borrowLimit;}

package projectl;

public class Book {
private int id; /=A< 31 id
private int status; //=A2] tl& o

private String title; /=4 2] A&
private String author; // =42 A A}
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fr

private int year; /| =42 =<
private String publisher; /=4 2] =34}

public Book (int id, String title, String author, int year, String publisher)

{
this.setld(id);
this.setTitle(title);
this.setAuthor(author);
this.setStatus(status);
this.setYear(year);
this.setPublisher(publisher);

}

public Book 0

{

}

public int getld0) {return id;}

public void setld(int id) {this.id = id;}

public int getStatusO {return status;}

public void setStatus(int status) {this.status = status;}
public String getTitle() {return title;}

public void setTitle(String title) {this.title = title;}

public String getAuthor() {return author;}

public void setAuthor(String author) {this.author = author;}
public int getYear( {return year;}

public void setYear(int year) {this.year = year;}

public String getPublisher() {return publisher;}

public void setPublisher(String publisher) {this.publisher = publisher;}

package projectl;
import java.util. ArrayList;

import java.io.BufferedReader;
import java.io.FileNotFoundException;
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import java.io.FileReader:;
import java.io.IOException;
import java.util.Scanner;

import java.io.FileOutputStream;

public class Library {
ArrayList<Book> booklist = new ArrayList{Book>(); [[RE Ao that AR
ArrayList¢Admin> adminlist = new ArrayList<Admin>0; //#g]#}¢] &=
ArrayList<Student> studentlist = new ArrayList{Student>(; //s}Ad 2] &=
private int sn = -1;

private int an = -1;

Scanner input = new Scanner(System.in);

public void createUserDB() throws IOException //user.txtZ5-E] Al-&2}&

Qs WA=

~

String ustr = null;
String uf = System.getProperty(“user.dir®) + “\\User.txt";
BufferedReader ubr = new BufferedReader(new FileReader(uf));
while ((ustr = ubr.readLine()) != null)
{
String udatal] = ustr.split(“//“);
if (udatal2].equals(“admin®))
{
Admin admin = new Admin(Integer.parselnt(udatal0)),
udatal1D;
adminlist.add(admin);
}
else if (udata[2].equals(“student™))
{
Student student = new StudentO;
student.setld(Integer.parselnt(udatal0]));
student.setName(udata[1));
studentlist.add(student);

_97_



2021-1317] 94 &) 3ol Ael FRA F4%

}
ubr.close();

——

public void createBookDB() throws IOException //book.txtZF-& -
g A s

=

~

String bstr = null;

String bf = System.getProperty(“user.dir®) + “\\Book.txt";
BufferedReader bbr = new BufferedReader(new FileReader(bf));
while ((bstr = bbr.readLine() != null)

{

String bd[] = bstr.split(“//*);

Book book = new Book(Integer.parselnt(bd[0]), bd[1], bd[2],
Integer.parselnt(bd[3]), bd[4]);
booklist.add(book);
}
bbr.close0;

3
public int searchBook(int id, String title, String author, int year, String
publisher) // =49 NS Gt WA=
{
for (int i = 0; i < booklist.size(); i++)
{
if (booklist.get(i).getld) == id &&
booklist.get(i).get Title).equals(title) && booklist.get(i).getAuthor().equals(author) &&
booklist.get(i).getYear() == year && booklist.get(i).getPublisher().equals(publisher))
{
return i;

}

return -1;
}
public int login(int id, String name) //Z21%0& BE3t= WA=
{

for (int i = 0; i < adminlist.size(); i++)

_98_



2021-187] U2 59 Fel Ael R

=
T

)

if (adminlist.get(i).getldO) == id &&
adminlist.get(i).getName(.equals(name))

{
an = i
return 0;
}
3
for (int i = 0; i < studentlist.size(); i++)
{

if (studentlist.get().getld) == id &&
studentlist.get(i).getName(.equals(name))

{
sn = i
return 1;
}
}
return -1;
3
public void logout() //Z1o}-£S F3sts WA=
{
sn = -1;
an = -1,

System.out.println(* 2 1o} A5 k),

}
public void returnBook(int

publisher) //=A4 ¥hdS& HEdl=
{

id, String title, String author, int year, String
H A=

int cf = searchBook(d, title, author, year, publisher);
int checkbook = -1;

if (cf = -D {

for (int i = 0; i < studentlist.get(sn).borrowlist.sizeQ; i++)
{

if (studentlist.get(sn).borrowlist.get(i).getld) == id
&& studentlist.get(sn).borrowlist.get(i).getTitleO.equals(title) &&
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studentlist.get(sn).borrowlist.get(i).getAuthor().equals(author) &&
studentlist.get(sn).borrowlist.get(i).getYear() == year &&
studentlist.get(sn).borrowlist.get(i).getPublisher().equals(publisher))

{
checkbook = i;
break;
}
else
checkbook = -1;
3
if (checkbook != -1)
{
if (booklist.get(cf).getStatusO == 1)
{
booklist.get(cf).setStatus(0);
studentlist.get(sn).returnbook(d, title, author,
year, publisher);
}
}
else

System.out.printin(*ti &3+ =417} opdyth.”);

else
System.out.printin(* =4 & #& & sy,
§
public void borrowBook(int id, String title, String author, int year, String
publisher) /=4 d&& 93t WA=
{
int cf = searchBook(d, title, author, year, publisher);
if (cf 1= -1 && studentlist.get(sn).getBorrowLimit() <= 2)
{

if (booklist.get(cf).getStatusO == 0)

{
booklist.get(cf).setStatus(1);
studentlist.get(sn).borrowbook(id, title, author, year,
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publisher);
}
else
System.out.println(* o] 7] &= AFUTE);
}
else if (studentlist.get(sn).getBorrowLimit() == 3)
System.out.printin("H o =& + U EA T
3EYYTE)
else
System.out.printin(“=A4 & 2+& 4 UHUTh);
}

public void appendBook(int id, String title, String author, int year, String
publisher) /[=A4 ¢ F7FE B9 38ts M=

{
Book append = new Book(d, title, author, year, publisher);
int cf = -1,
for (int i = 0; i < booklist.size();i++)
{
if (booklist.get(i).getld) == id)
{
System.out.printin(“ =41 2] ID7} o]n] &gt} ),
cf = 1
break;
}
}
if (cf == -1
{
booklist.add(append);
System.out.println(* =4 7} F71E A5 Uk );
}
}

public void deleteBook(int id, String title, String author, int year, String
publisher) /=4 ¢] A& H@dle HAE
{

int cf = searchBook(id, title, author, year, publisher);
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if (cf == -D
{

Ll
XY
ftlo

},
g0
)%
T
O

System.out.printIn(“ =]

else

if (booklist.get(cf).getStatusO == 1)
System.out.printin(“* =47} &FJY ),
else {
booklist.remove(cf);
System.out.println(“* =47} 24 = A5 U h);

}
public Book saveBookDB( /| =41 HRE AAst= WA=
{
System.out.printf(“Book ID : “);
int id = input.nextint(;
System.out.printf(“Book Title : “);
String title = input.next(;
System.out.printf(“Book Author : “);
String author = input.next(;
System.out.printf(“Book Year : “);
int year = input.nextIntQ;
System.out.printf(“Book Publisher : “);
String publisher = input.next0;
Book ifmt = new Book(d, title, author, year, publisher);
return ifmt;
}
public void modifyBook(int id, String title, String author, int year, String
publisher) /[=A4¢] FA & B33t WA=

{
int cf = searchBook(id, title, author, year, publisher);
if (cf == -1
{
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o] =

System.out.printin(“ =4 & ¥ 3}A]

rr

=AY A ARE
A FA L.,
booklist.add(saveBookDBO);
System.out.println(“ =4 &

Bl

b S BT

else

if (booklist.get(cf).getStatusO == 1)

System.out.printin(*+8-& HUstAl= =419 A

booklist.add(saveBookDB();
System.out.printin(“ =47} i&F AUt

System.out.printin(“s=4 & YsAE =42 A
booklist.remove(c);

booklist.add(saveBookDB());
System.out.printin(“* =47} A H A<H5U ")

package projectl;

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

public class LibraryTest {

public static void main(String args[]) throws IOException

- 103 -



2021-1317] 94 &) 3ol Ael FRA F4%

Library library = new Library0;

int st; /W7

String un; //°]& WS

int uhid; //idd4~

Book book = new BookO);

Scanner input = new Scanner(System.in);
library.createUserDBO;
library.createBookDBO);

while (true) //™+ HFEF

{

o

[H
fu
o
NG
of\
kil

System.out.println(“1. 21
System.out.println(“2.
st = input.nextIntO;

if (st == 2)

{
System.out.println(* Z&Z 13 o] FTHYHFYTE");
break;

}

else if (st != 1 && st != 2)

{
System.out.printin(" 2 %2 4 & JUtt. oA

}

else

System.out.printf(“ID : “);

uhid = input.nextint();

System.out.printf(“NAME : “);

un = input.nextQ;

if (library.login(uhid, un) == -1)

{
System.out.printin(* 271 A3 );
continue;
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}

else if (library.login(uhid, un) == 0)

{
do
{

System.out.printin(“ vl 7 & A&l FA8.);
System.out.println(“1. =4 F7});
System.out.printin(“2. =4 2-A);
System.out.printin(“3. =41 A );
System.out.println(“4. 2 10}-2-);
System.out.println(“5. 2235 F5"),

st = input.nextint(;
switch (st)

{
case 1:

System.out.printf(“Book ID : “);
book.setld(input.nextint();
System.out.printf(“Book Title : “);
book.setTitle(input.next();
System.out.printf(“Book Author : “);
book.setAuthor(input.next();
System.out.printf(“Book Year : “);
book.setYear(input.nextintO);
System.out.printf(“Book Publisher :

book.setPublisher(input.next();
library.appendBook(book.getld0,

book.getTitle(), book.getAuthor(), book.getYear(), book.getPublisher());

case 2:
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book.setAuthor(input.next();
System.out.printf(“Book Year : “);
book.setYear(input.nextintO);
System.out.printf(“Book Publisher :

book.setPublisher(input.next();

library.deleteBook(book.getId,
book.getTitle(), book.getAuthor(), book.getYear(), book.getPublisher();

break;

case 3:

System.out.printf(“Book ID : “);

book.setld(input.nextintO);

System.out.printf(“Book Title : “);

book.setTitle(input.next();

System.out.printf(“Book Author : “);

book.setAuthor(input.next();

System.out.printf(“Book Year : “);

book.setYear(input.nextintO);

System.out.printf(“Book Publisher :

book.setPublisher(input.next();
library.modifyBook(book.getId(),
book.getTitle(), book.getAuthor(), book.getYear(), book.getPublisher();
break;
case 4:
library.logout;
break;
case o:

“ o

System.out.printin(* =2 13 F7);
System.exit(0);
default :

System.out.println(“ 25

break;
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}

} while (st = 4 && st != 5);

else if (library.login(uhid, un) == 1)

{
do {

System.out.printin(“ v +& A& FA2.%);
System.out.printin(“1. =4 th&");
System.out.printIn(“2. A1 ¥hg");
System.out.println(“3. Z10}-£-);
System.out.println(“*4. ZZ 15 F&°),

st = input.nextint(;
switch (st)

{
case 1:

System.out.printf(“Book ID : “);
book.setld(input.nextint();
System.out.printf(“Book Title : “);
book.setTitle(input.next();
System.out.printf(“Book Author : “);
book.setAuthor(input.next();
System.out.printf(“Book Year : “);
book.setYear(input.nextintO);
System.out.printf(“Book Publisher :

book.setPublisher(input.next();
library.borrowBook(book.getId0,

book.getTitle(), book.getAuthor(), book.getYear(), book.getPublisher());

case 2:
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book.setAuthor(input.next();
System.out.printf(“Book Year : “);
book.setYear(input.nextintO);
System.out.printf(“Book Publisher :

book.setPublisher(input.next();
library.returnBook(book.getld0,
book.getTitle(), book.getAuthor(), book.getYear(), book.getPublisher();
break;
case 3:
library.logout;
break;
case 4:
System.out.printin(* =2 13 F3J);

System.exit(0);

default :
System.out.printIn(“ 23

dEdUTE oA dgstA L),

break;

}

}

while (st 1= 3 && st 1= 4);
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<<Java Class>>
©Book
project1

=id: int

= status: int

= title: String

= author: Sfring

= year: int

= publisher: String

& Book(int,String, String,int String)
& Book()

o gefid()int

o sefid(int):void

o getStatus():int

o setStatus(int).void

o gefTitle():String

© sefTitle(String)void

@ getAuthor():Sfring

o setAuthor(String)-void

o getYear()int

@ setYear(int):void

o getPublisher():String

@ setPublisher(String):void

booklist

~borrowlist

<<Java Class>>
GLibraryTest
projectt
&LibraryTest()
<’main(String[l)void

<<Java Class>>
GStudent
projectt

= id:int
= name: String
= borrowLimit: inf

<<Java Class>>
GLibrary
projectt

<<Java Class=>
©Admin
project1

= id: int
= name: String

~adminlist

< Admin(int, String)

@ getld()int
 setid(int)void

@ getName():String

@ setName(String)-void

0.~

= s int
= an:int
4 input: Scanner

&Library()

@ createUserDB()void

@ createBookDB().void

«© searchBook(int, String, String,inf, String):int
 login(int,String)int

@ logout():void

o refumBook(int, String, String,int, String)void
@ borrowBoaok(int, String, String,int, String):void
@ appendBook(int,String,String,int, String).void
o deleteBook(int, String, String,int, Sfring):void
© saveBookDB():Book

» modifyBook(int,String,String, int, String)void

& Student()

@ borrowbook(int, String, String,int, String)-void
@ returnbook(int, String,String,int, String).void
© getid()int

7| @ sefld(inf)-void

o getName():String

@ setName(String):void

@ getBorrowLimit{):int

@ setBorrowLimit(int).void

package week09;

public class Account {
private double balance;

public void deposit(int money) {

balance += money;

public void withdraw(int money) throws BalanceException {

if(balance < money) {

throw new BalanceException(“zFal -

balance) + “ HF=),
}

balance -= money;

package week09;
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public class AccountTest {

public static void main(String[] args) {
Account account = new Account();

account.deposit(10000);
try {
account.withdraw(30000);

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

package week09;

public class BalanceException extends Exception {
public BalanceException( {

public BalanceException(String message) {
super(message);

package week09;

public class ExceptionExample {

public static void main(String[] args) {
try {
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throw new NullPointerException();

/| throw new ArraylndexOutOfBoundsException0;

/I throw new Exception();

} catch(ArraylndexOutOfBoundsException i NullPointerException e) {

if(e instanceof ArraylndexOutOfBoundsException) {

System.out.printIn(“ArraylndexOutOf BoundsException
of )7} EAY A FUTE;

e.printStackTraceO;

3

else if(e instanceof NullPointerException) {
System.out.printIn(“NullPointerException < 2] 7}

e.printStackTraceO;
}
} catch(Exception e2) {
System.out.printin(“Exception o £]7} 2A 3R 51U Th);
e2.printStackTrace(;
} finally {
System.out.printin(“ o] £} 2] 2] FTE"),

957} - 2

package hw09;

public class ErrorHandling {
public static void main(String[] args) {
int valuel = 0;
int value2 = 0;
int result = 0;

try {
/=213 23] parameterE Hg
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String inputl = args[0];

String input2 = args[1];

/I String typeo 2 W2 kS int typel = W3
valuel = Integer.parseinfinputl);

value2 = Integer.parselnfinput2);

result = valuel + valuez;

}
catch(ArraylndexOutOf BoundsException el) {
System. out.printIn(* ArraylndexOutOf BoundsException <f £] 7}
A AFUTE;
el.printStackTrace0;
}
catch(NumberFormatException e2) {
System. out.printin(“NumberFormatException <f £] 7}
A S FU T,
e2.printStackTrace0;
}
finally {
System.out.printin(* 2 7= “ + result + © JUYTE");

1053 - 1

module JavaFX {
requires javafx.controls;

requires javafx.fxml;

opens application to javafx.graphics, javafx.fxml;
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package application;

import javafx.application.Application;
import javafx.fxml.FXMLLoader;
import javafx.scene.Parent;

import javafx.scene.Scene;

import javafx.stage.Stage;

[lctrl + shift + o

public class Main extends Application {
@Qverride
public void start(Stage primaryStage) {
try {
Parent root =

FXMLLoader.load(getClass().getResource(“MyApp.fxml®));

Scene scene = new Scene(root);

primaryStage.setTitle(“week10%);

primaryStage.setScene(scene);
primaryStage.show(;

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

public static void main(String[] args) {
launch(args);

<?xml version="1.0“ encoding=“UTF-8“?>
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<{?import javafx.scene.control.Button?>

<{?import javafx.scene.control.Label?>

<{?import javafx.scene.layout.AnchorPane?>

<{?import javafx.scene.text.Font?>

<{AnchorPane xmins:fx="http://javafx.com/fxml/1*

xmlns="http://javafx.com/javafx/16“>
{children>
<{AnchorPane prefHeight="150.0“ prefWidth="350.0">

{children>

<Button layoutX=“150.0“ layoutY="100.0“ mnemonicParsing="false"

text="“Button® />
{/children)
<{/{AnchorPane>

<Label layoutX=“35.0“ layoutY="10.0“ text="Hello, JavaFX"“>

<font>
<Font size="48.0“ />
{/font>
</Label>
</children>
</AnchorPane>

1153 - 1
package temp;

import java.beans.XMLEncoder;
import java.io.BufferedOutputStream;
import java.io.FileNotFoundException;
import java.io.FileOutputStream;
import java.util. ArrayList;

public class SerializeToXML {
private static final String SERIALIZED_FILE_NAME
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public static void main(String args[]) {

Movie bournelndentity = new Movie(“The Bourne Identity®, 119,
“Doug Liman®“, 2002, “Matt Damon, Franka Potente®);

Movie bourneSupermacy = new Movie(“The Bourne Supermacy”,
108, “Paul Greengrass“, 2004, “Matt Damon, Franka Potente, Joan Allen®);

Movie bourneUltimatum = new Movie(“The Bourne Ultimatum®, 115,
“Paul Greengrass”, 2007, “Matt Damon, Edgar Ramirez, Joan Allen®);

Movie bourneLegacy = new Movie(“The Bourne Legacy”, 135,
“Tony Gilroy“, 2012, “Jeremy Renner, Rachel Weisz, Edward Norton®);

ArrayList{Movie> moviesList = new ArrayList{>0;
moviesList.add(bournelndentity);
moviesList.add(bourneSupermacy);
moviesList.add(bourneUltimatum);
moviesList.add(bournelLegacy);

DVD bourneSeries = new DVDO);
bourneSeries.setMovies(moviesList);

XMLEncoder encoder = null;
try
{
encoder = new XMLEncoder(new BufferedOutputStream(new
FileOutputStream(SERIALIZED_FILE_NAME)));
System.out.printIn(“ g A} £+);
}
catch(FileNotFoundException fileNotFound)
{
System.out.printin(“ERROR: While Creating or Opening the
File dvd.xml®);
3
encoder.writeObject(bourneSeries);
encoder.close();
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package temp;

public class Movie {
private String name;
private int runtime;
private String directors;
private int released;
private String cast;

public Movie(Q {

public Movie(String name, int runtime, String directors, int released, String
cast) {
this.name = name;
this.runtime = runtime;
this.directors=directors;
this.released=released;
this.cast=cast;

public String getCastQ {
return cast;

public void setCast(String cast) {
this.cast = cast;

public int getReleased( {
return released;
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public void setReleased(int released) {
this.released = released;

public String getDirectors( {

return directors;

public void setDirectors(String directors) {
this.directors = directors;

public int getRuntime() {
return runtime;

public void setRuntime(int runtime) {
this.runtime = runtime;

public String getName() {
return name;

public void setName(String name) {

this.name = name;

package temp;

import java.util. ArrayList;
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public class DVD {
private ArrayList{Movie> movies = new ArrayList{>();
public DVDO {

}
public ArrayList{Movie> getMovies() {

return movies;

public void setMovies(ArrayList<Movie> movies) {

this.movies = movies;

public String toString( {
String movies = “%;
for(Movie movie:getMovies() {

o

movies += “g3}%: “ + movie.getName() + “, 2] dEFSY: ©
+

, A2k “ + movie.getDirectorsO + °, F9dx=: ©

“

+ movie.getRuntime() +
movie.getReleased) + “, +8 &A% “ + movie.getCastO + “\n";
}
return movies;

package temp;

import java.beans.XMLDecoder;
import java.io.BufferedinputStream;
import java.io.FileNotFoundException;

import java.io.FilelnputStream;

public class DeserializeFromXML {
private static final String SERIALIZED_FILE_NAME = “dvd2.xml";
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public static void main(String[] args) {
XMLDecoder decoder=null;

System.out.println(“[MARVEL Cinematic Universe] print by
202021167 sFg 1),

try
{
decoder=new XMLDecoder(new BufferedInputStream(new
FileInputStream(SERIALIZED_FILE_NAME)));
3

catch (FileNotFoundException e)

{
System.out.printin(“ERROR: File dvd2.xml not found®);

DVD bourneSeries=(DVD)decoder.readObjectO;
System.out.printin(bourneSeries);

12FxF - 1
package weekl12;
import java.util.Objects;
public class Student {
private int stuNum;
private String name;
public Student(int stuNum, String name) {

this.stuNum = stuNum;

this.name = name;
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public String toString( {
return String.format(“%d :: %s”, stuNum, name);

public int hashCode( { /* &< stwlo]™ A=gko] return ¥ =5 244 %/

return Objects.hash(stuNum);

public boolean equals(Object obj) {
if(obj instanceof Student) {
I & 23

Student student = (Student) obj;
return (stuNum == student.stuNum);
}

else {
return false;

private int getStuNumQ {
return stuNum;

private void setStuNum(nt stuNum) {
this.stuNum = stuNum;

private String getName() {
return name;

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

package weekl12;

import java.util.List;

import java.util.*;
public class PointTest {
public static void main(String[] args) {

List<Point> pointList = new LinkedList<{>0;
MyComparator myComparator = new MyComparator();
pointList.add(new Point(2, 3));
pointList.add(new Point(4, 6));
pointList.add(new Point(7, 2));
pointList.add(new Point(5, 5));
System.out.println(*before sorting®);
[IList 29 3=

System.out.println(pointList);

/| A8 2=

Collections.sort(pointList, myComparator);
System.out.printIn(“after sorting®);
/[ List 29 3=

//System.out.println(pointList);

Iterator<Point> iter = pointList.iterator();
while(iter.hasNext() {
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System.out.printIn(iter.next();

package weekl12;

public class Point {
private int x;
private int y;

public Point(int x, int y) {
this.x
this.y

X;

Y;

public String toString() {
return String.format(“x: %d, y: %d", x, y);

public int getYQ {

return vy;

}

public void setY(@nt y) {
this.y = vy;

}

public int getXO {
return x;

3

public void setX(int x) {
this.x = x;

3
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package weekl12;

import java.util. Comparator;

public class MyComparator implements Comparator<Point>{

public int compare(Point ol, Point 02) {
if(ol.getY( < 02.getYQ) {
return 1;
}
else {
return -1;
}
/I Collections.sort() -> compare(A+=5=%, A &E7]
}

D

package weekl12;

import java.util. HashSet;
import java.util.Iterator;

public class HandSetTest {

public static void main(String[] args) {
HashSet<Student> set = new HashSet<{>();

set.add(new Student(202012345, “Z=t]“));
set.add(new Student(202098765, “o]o}=“)):;
set.add(new Student(202012345, “B¥FAH &),
[[Sete] AA| dA42ES &8 FZ= FA
Iterator<Student> iter = set.iterator();

while(iter.hasNext() {
System.out.printIn(iter.next();
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package hwl2;

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

public class ProcessData {
private int eng;
private int mat;
private int kor;

private int stu;

ArrayList<{ProcessData> stulist = new ArrayList{ProcessData>0;
MyComparator myComparator = new MyComparator(;

public ProcessData() {

public ProcessData(int stu, int kor, int mat, int eng) {
this.stu = stu;
this.kor = kor;
this.mat

mat;

this.eng = eng;

public void readData(String name) throws IOException{

BufferedReader in = new BufferedReader(new
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FileReader(name));
String s;
while ((s = in.readLine()) != null)
{

String[] split = s.split(*,“);

stulist.add(new ProcessData(stu =
Integer.valueOf(split[0]), kor = Integer.valueOf(split[1]), mat =
Integer.valueOf(split[2]), eng = Integer.valueOf(split[3])));
}
in.close;

public void sortData( {

Collections.sort(stulist, myComparator);
}
public void printData() {

for(ProcessData a: stulist)

¢

System.out.printin(*&HH: “ + a.getStuO) + “, © + "o “ +

a.getKorQ + “, “ + “4=8F “ + a.getMatO + “, “ + “FoJ: “ + a.getEng0);
}

public int getEng( {return eng;}

public void setEng(int eng) {this.eng = eng;}
public int getMat() {return mat;}

public void setMat(int mat) {this.mat = mat;}
public int getKor() {return kor;}

public void setKor(int kor) {this.kor = kor;}
public int getStu() {return stu;}

public void setStu(int stu) {this.stu = stu;}

package hwlz;
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import java.util.*;

public class MyComparator implements Comparator<{ProcessData>{

public int compare(ProcessData a, ProcessData b) {
if(a.getEng() < b.getEng0)
return 1;
else if(a.getEng() == b.getEng()
{
if(a.getMat(O < b.getMat()
return 1;
else if(a.getMat() == b.getMat()
{
if(a.getKor() < b.getKor()
return 1;
else if(a.getKor() == b.getKor())
{
if(a.getStu0 < b.getStu()
{

return -1;
§
else
return -1;
3
else
return -1;
3
else
return -1;
3
else {
return -1;
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package hwl2;

import java.io.IOException;

public class Main {
public static void main(String[] args) {
ProcessData process = new ProcessData();
String fname = “C:/Users/hadil/OneDrive/v}& 3}9 /283
18}t7]/0] 29 2~/202021167_3F4 ¥1_HW12/input.txt®;
try {
System.out.printIn(“input Data®);
process.readData(fname);
System.out.printIn(“sorting..);
process.sortData();
System.out.printIn(“after sorting®);
process.printData0;
} catch (IOException e) {
e.printStackTraceO;

135= - 1

package hwl3;

import java.io.File;
import java.io.FileWriter;
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import java.io.IOException;

public class WriteText<T, M> extends 10_Class<T, M> {

private T input;
private M output;

public WriteText(T input, M output) {
super(input, output);

public void writeData(M output, String to, ReadText rt) {
this.output = output;

if(this.output instanceof String) {
try
{
File file = new File(to);
FileWriter filewriter;

filewriter = new FileWriter(file, false);
filewriter.write(rt.getTextString();

System.out.printin(“&% $3);

filewriter.flushO;
filewriter.close(;

}

catch (IOException e)

{
e.printStackTrace();
}
}
else
{

System.out.printin(*¢ 4= 1= dlolg Y YY),
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package hwl3;

import java.io.FileReader:;

import java.io.lOException;
public class ReadText<T> {
private String textString = null;
private int numberOfSpace = 0;
private int alphanumber = 4;
private T input;
public ReadText(T input) {
this.input = input;
void readData(T input, String from) {
this.input = input;
int textinout = 0;
if(this.input instanceof String) {
try {

FileReader filereader = new FileReader(from);

while(true) {
charl] tentext = new char[10];

textinout = filereader.read(tentext, 0, 10);

if(textinout == -1)
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break;

for(char text : tentext)
{
if(Ca’ <= text && text <= 'z’
{
textString = textString + text;
}
else
{
numberOfSpace++;
}
alphanumber++;

setAlphanumber(alphanumber);
setNumberOfSpace(numberOfSpace);
filereader.close();

} catch (IOException e) {
e.printStackTraceO;
}
lelse {
System.out.printin(*¢ 4 1= dlolg BRI YY),

public String getTextString() {
return textString;

}

public void setTextString(String textString) {
this.textString = textString;
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}
public int getNumberOfSpace( {
return numberOfSpace;
}
public void setNumberOfSpace(int numberOfSpace) {
this.numberOfSpace = numberOfSpace;
}
public T getlnput(O {
return input;
}
public void setlnput(T input) {
this.input = input;
}
public int getAlphanumber( {
return alphanumber;
}
public void setAlphanumber(int alphanumber) {
this.alphanumber = alphanumber;

package hwl3;

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

String from = “C:\\Users\\nadil\\OneDrive\\n} & 3}#H\\28}d
187]\\o] 29 2\\202021167_3F4 ¥1_HW13\\src\\input.txt";

String to = “C:\\Users\\hadil\\OneDrive\\H} & &} H\28}d
18+7]\\e] &1 2\\202021167_3F4 ¥1_HW13\\src\\output.txt™;

String input = “input”;
String output = “output”;
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ReadText<{String> readtext = new ReadText<{>(input);
WriteText<String, String> writetext = new WriteText<{>(input, output);

readtext.readData(input, from),

System.out.printin(“text W} e] F A 4= “ +
readtext.getAlphanumber();

System.out.printin(“text v} o] Ldupul 4= +
(readtext.getAlphanumber() - readtext.getNumberOfSpace()));

writetext.writeData(output, to, readtext);

package hwl3;

public class 10_Class<T, M> {

private T input;
private M output;

public 10_Class(T input, M output) {
this.input = input;
this.output = output;

public T getlnputQ {
return input;

}

public void setlnput(T input) {
this.input = input;

3

public M getOutputQ {
return output;

}

public void setOutput(M output) {
this.output = output;
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package weekl14;
public class MathTest {
public static void main(String[] args) {
Math plusLambda = (first, second) -> first + second;

System.out.printIn(plusLambda.Calc(4, 2));

Math minusLambda = (first, second) -> first - second;
System.out.println(minusLambda.Calc(4, 2));

Math multiLambda = (first, second) -> first * second;
System.out.printin(multiLambda.Calc(4, 2));

Math divideLambda = (first, second) -> first / second;
System.out.printin(divideLambda.Calc(4, 2)),

package weekl14;

public interface Math {
public int Calc(int first, int second);

package weekl14;

import java.util.List;
import java.util.stream.Collectors;

public class Intermediate {
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public static void main(String[] args) {
List<String> list = List.of(“a“, “ab®, “abc”, “abcd”);

List<String> result = list.stream(
filter(x -> { [[53F A4+ 1
System.out.println(x + “ in filter method®);
return x.lengthO >= 1;
H.mapx -> {//F3F A4F 2
System.out.println(x +

“

in map method");
return x.toUpperCase();

HIimit2) /| S3F A4E 3

.collect(Collectors.toListQ); // Yol A& ot

A4k
System.out.println(result);
//a in filter method
//a in map method
//ab in filter method
/lab in map method
/I [A, AB]

}
}
1452 - 2

package hwl4;

import java.io.BufferedReader;
import java.io.FileReader:;

import java.io.IOException;
import java.util. ArrayList;

import java.util.List;

import java.util.stream.Collectors;

public class Main2 {
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public static void main(String[] args) {
List<String> earthlist = new ArrayList(;
try {

BufferedReader in = new BufferedReader(new
FileReader(“C:/Users/dillo/Desktop/23Hd
138+71/EST/202021167_3}7 ¥1_HW14/input.txt®));

String a;

while ((a = in.readLine() != null) {

String[] split = a.split(* “);

for(int i = 0; i<split.length; i++) {
earthlist.add(split[il);

}
in.close;
} catch (IOException e) {
System.err.println(e);
}
List<String> result = earthlist.stream(.filter(x -> {return

x.contains(“al“);}).map(x -> {return x.toUpperCase():;}).collect(Collectors.toList();

System.out.println(result);

package hwl4;

import java.io.BufferedReader;
import java.io.FileReader:;
import java.io.IOException;
import java.util. ArrayList;
import java.util.List;

import java.util.stream.Collectors;
public class Main f{

public static void main(String[] args) {
List<String> earthlist = new ArrayList0;
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try {

BufferedReader in = new BufferedReader(new
FileReader(“C:/Users/dillo/Desktop/28hd
13}71/EST/202021167_3}78 ¥1_HW14/input.txt));

String a;

while ((a = in.readLine() != null) {

String[] split = a.split(* “);

for(int i = 0; i<split.length; i++) {
earthlist.add(split[i]);

}
in.close;
} catch (IOException e) {
System.err.println(e);
}
List<String> result = earthlist.stream(.filter(x -> {return

x.equals(“earth’s“);).map(x -> {return x.toUpperCase();}).collect(Collectors.toList();
System.out.println(result);

1553 - 1

package weekl15;

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

Runnable beepTask = new BeepTask(;
Thread threadl = new Thread(beepTask);
threadl.start();

forint i = 0; i < 5 ; i++H) {

System.out.println(* % “);
try {Thread.sleep(500);} catch(Exception e) {}
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package weekl5;

import java.awt.Toolkit;

public class BeepThread extends Thread {
public void run( {
Toolkit toolkit = Toolkit.getDefaultToolkit();
for(int i = 0; 1 <5 ; i++) {
toolkit.beepO;
try {Thread.sleep(500);} catch(Exception e) {}

package weekl5;

import java.awt.Toolkit;

public class BeepTask implements Runnable {
public void runQ f{
Toolkit toolkit = Toolkit.getDefaultToolkit();
for(int i = 0; 1 <5 ; i++) {
toolkit.beepO;
try {Thread.sleep(500);} catch(Exception e) {}

package weekl5;
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public class BeepPrintExample3 {
public static void main(String[] args) {
Thread thread = new BeepThread();
thread.startQ;

forGint i = 0; 1 < 5 ; i++)
System.out.printIn(* =4 “);
try {Thread.sleep(500);} catch(Exception e) {}

package weeklb;

import java.awt.Toolkit;

public class BeepPrintExample2 {
public static void main(String[] args) {

Thread thread2 = new Thread(O) -> {
Toolkit toolkit = Toolkit.getDefaultToolkitO;
forGnt i = 0; 1 < 5 ; i++) {
toolkit.beep();
try {Thread.sleep(500);} catch(Exception e) {}
}
1;
thread2.startQ;

forint i = 0; 1 <5 ; i++) {

System.out.printIn(* =4 “);
try {Thread.sleep(500);} catch(Exception e) {}

- 138 -



2021-13}7] 914 ¢

=}
=

o Abe 3R

=
T

)

1554 - 2

package hwl5;

public class User2 extends Thread implements Runnable {
private Calculator calculator;

public void setCalculator(Calculator calculator) {

this.setName(“User2“);
this.calculator = calculator;

public void run( {
calculator.setMemory(50);

package hw15;
public class Userl extends Thread f{
private Calculator calculator;

Thread threadl = Thread.currentThread();

public Userl10 f

public void setCalculator(Calculator calculator) {
this.setName(“User1”);
this.calculator=calculator;

public void runQ {
calculator.setMemory(100);
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package hwl5;

public class MainThread {

public static void main(String[] args) {

Calculator calculator = new Calculator(;

Userl userl = new Userl(;
User2 user2 = new User20);

userl.setCalculator(calculator);
user2.setCalculator(calculator);

userl.start();
user2.start();

package hwlb;

public class Calculator {
private int memory;

public int getMemory( {

return memory;

public synchronized void setMemory(int memory) {
this.memory = memory;
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System.out.print(Thread.currentThread().getName() + “: “);

System.out.println(getMemory();

try
{
Thread.sleep(2000);
}
catch (InterruptedException e)
{
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&£ =52 StCH7} Flow controld} Congestion Control 5= 7H7F S22 T2 2 oM 222 S5t Z50F H0| BAM 2& =8

1. Flow control is the responsibility of data link layer and the transport layer. On the other hand, the congestion control is the responsibility of network layer
and transport layer.

SHE S0P Qler 22 258 HobeH|, congestion control2] 22, transport layer® A network layer2 data® £ I 2443|= congestion controldh= Z10]2k1 21 9f
01 0|3} 7} £| A =Cl, Flow control2| 22, transport layer S22 Ol8iotZ =6, data link layerOilAl= 07 Z&35t= 247t2? 2|1 0] Ij, sender®t receiver= =7t |Lt2?
L oiof

(o]
M gretof| El0HE switch=0| M= sender®t receiver?t 2 H2ta o &42fSL{C

2. transport layer® A flow control2 sender?} cilent(host computer), receiver?t server2t T O[Sl = E|LtQ?
3. TCP connection£ closingZ f, server?t 2 L= FIN messsage?| seq. numbers HZ 0| 0 client”t 2 W ACK numberE AtE3H= Z1 1L, client?} connection S
establshing & [ 211 data transfer THA 0| M E L= ACKZ} QILER? X+ 0] Iff serverZt ACKE EHHCID 218 A FINS| number?} client?} connection 2 establshing & [ £

ACK number2f1l HZfs= LT

AL

EL-E R
SE:Tep B EE
1. Flow control is the respensibility of data link layer and the transport layer. On the other hand, ion control is the ility of network layer and transport layer.

U, network layer B Q= HTb L& LT

1 =2, datalink layerti+i2| flow control& o £l El=H

2 transport layer 04} t gL

2. transport layer0ilA{ flow control 2 sender?} cilent(host computer), receiver?} server2f2 O|s§3| = =i t2?

Ao 5424, 2 Aoyt UF Aol FF FAATAE aeA delvke
Hgol YHUh old A%, AFPAA old FEL AEY F& =ES Fojr
F5d A AR s AT AFUth Ax o, FFYE TEHA A
A WES 2 53§, FoxEd " st AVE SEd Al gEA Sl
B3 QRAE Sa wsd/ FREE YHUch B ool FRITIL F O
B A7 Ba AAY, 3Ed Hel A4S u F2RE T 2 2 Jde,
o] A< HAAEe] HoA ) o] HY wE AdEe & el FPshes W 2
=& HlFun
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Flow Control Example (3/3)

Flow contol (TCP) v Cangestion coril
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