BAI TAP JAVA CO LOI GIAI

1. Bai tap java co ban
Trong phan nay, ban phai nim duoc cac kién thirc vé:

Cac ménh dé if-else, switch-case.

Céc vong lap for, while, do-while.

Cac tir khoa break va continue trong java.
Céc toan tir trong java.

Mang (array) trong java.

File I/O trong java.

Xu ly ngoai 1€ trong java.

Bai 01:

Viét chuong trinh tim tt ca cac so chia hét cho 7 nhung khong phai boi sd ctia 5, ndm trong
doan 10 va 200 (tinh ca 10 va 200). Céc so thu dugc sé dugce in thanh chuoi trén mot dong, cach
nhau bang dau phay.

Goi y:

e Su dung vong lap for

Code mau:



import java.util.Arraylist;
import java.util.lList;

public class Baifl {
public static void main(String[] args) {
List<Integer> list = new ArraylList<Integer>();
for (int 1 = 106; i < 201; i++) {
if ((1 %7 ==0) 88 (i %5 1= 0)) {
list.add(1i);
¥
¥

// hién thi list ra man hinh
showlList(list);
¥
public static void showList(List<Integer> list) {
if (list != null && !list.isEmpty()) {
int size = list.size();
for (int 1 = 8; 1 < size - 1; 1++) {
System.out.print(list.get(1) + ", ");
h

System.out.println(list.get(size - 1));

Két qua:

14, 21, 28, 42, 49, 56, 63, 77, 84, 91, 98, 112, 119, 126, 133, 147, 154, 161, 168,
182, 189, 196

Bai 02:

Viét mot chuong trinh tinh giai thira cia mot sé nguyén dwong n. Vi n duge nhép tir ban phim.
Vi duy, n = 8 thi két qua dau ra phai 1a 1*2*3*4*5%6*7*8 = 40320.

Goi y:
e Sir dung dé quy hodc vong lap dé tinh giai thira.

Code mau: str dung dé quy



import java.util.Scanner;

public class GiaiThuaDemo2 {
private static Scanner scanner = new Scanner(System.in);

J.,"XX

* main

=

* [@author viettuts.wn

# [@param args

*f

public static void main(String[] args) {
System.out.print("Nhdp sd nguyén duocng n = ");
int n = scanner.nextInt();

System.out.println("Giai thira cua " + n + " 1la: " + tinhGiaithua(n));
¥
JI,-’ EE 3
¥ tinh giai thua
=
# @author wviettuts.wn
* [@param n: so nguyen duong
# [@return giai thua cua so n
*f
public static long tinhGiaithua(int n) {
if (n > 8) {
return n * tinhGiaithua(n - 1);
} else {
return 1;
¥
¥
}
Két qua:

Nhap so nguyén ducng n = 8
Giai thira cua 8 la: 48328

Bai 03:

Hay viét chuong trinh dé tao ra mot map chua (i, i*i), trong d6 i 1a sb nguyén tir 1 dén n (bao
gom ca 1 va n), n dugc nhap tur ban phim. Sau d6 in map nay ra man hinh. Vi du: Gid su s6 n la
8 thidauraséla: {1:1,2:4,3:9,4: 16, 5: 25, 6: 36, 7: 49, 8: 64}.

Goiy:

e Sirdung vong lip for dé lap i tir 1 d&én n.

Code mau:



import java.util.HashMap;
import java.util.Map;
import java.util.Scanner;

public class Bai@3 {
private static Scanner scanner = new Scanner(System.in);

public static void main(String[] args) {
System.out.print("Nh3p s6 nguyén duong n = ");
int n = scanner.nextInt();
Map<Integer, Integer> map = new HashMap<Integer, Integer>();
for (int 1 = 1; 1 < n + 1; i++) {

map.put(i, 1 * 1);

System.out.println(map);

Két qua:

Nh3p s0 nguyén duogng n = 18
{1=1, 2=4, 3=9, 4=16, 5=25, 6=36, 7=49, 8=64, 9=81, 10-100}

Bai 04:
Viét chuong trinh giai phuong trinh bac 2: ax2 + bx + ¢ = 0.

Code mau:



import java.util.Scanner;

J..":?-’-l
* Giai phuong trinh bdc 2
=
* @author viettuts.vn
=
public class PhuongTrinhBac2 {
private static Scanner scanner = new Scanner({System.in);
JE*
* main
*

* [lparam args
*

public static woid main{5tring[] args) {
System.out.print{"Mhip hé sd badc 2, a3 = ");
float a = scanner.nextFloat();
System.out.print{"Nhap hé s8 bdc 1, b = ");
float b = scanner.nextFloat();
System.out.print("Nhip héng 58 tw do, ¢ = "};
float ¢ = scanner.nextFloat();
giaiPTBac2{a, b, c};

¥
f'r**
* Gidi phuong trinh bic 2: ax2 + bx + ¢ = 8
*
* fparam a: hé s& bac 2
* [@param b: h& s& bac 1
*

flparam c: s8 hang tv do
*f



puElic static woid gisiPTBac2(fleat a, float b, float ) {
/f kiém tra cdc h& =4

if (a == ) {
if (b ==8) {
System.out.println({"Phurong trinh wd nghiém!™);
} else {

System.out.println{"Phurong trinh cd mdt nghidm:

+ " ="+ (-c / b));
h

return;

by
Jf tinh delta
float delta = b*b - 4%a*c;
float x1;
float x2;
/4 tinh nghigm
if (delta » @) {
¥l = (float) ({-b + Math.sqrt(delta)) [/ (2%a));

)3
x2 = (float) {(-b - Math.sqrt({delta)) / (2%a));
System.out.println("Phuong trinh <& 2 nghigm 13: ™
+ "xl ="+ Wl + " owd x2 ="+ w2
} else if (delta == @) {

*x1 = (-b/ (2 * a));
System.out.println("Phurong trinh cé nghigm kép:

+ "l = %2 = "+ xl);
T else {
System.out.println("Phurong trinh vé nghigm!");
¥
¥
¥

Két qua:
Mhap hé =& bac 2, a
Mhap hé =& b3c 1, b

Nhip hang 5o.tg do, ¢
Phuong trinh cd 2 nghi

4

-1

2
1
ém 13: x1 = 8.5 va x2 = -1.8

Bai 05:

Viét chuong trinh chuyén d6i mot s6 ty nhién ¢ hé s6 10 thanh mot s6 6 hé co s6 B (1 <= B <=
32) bat ky. Gia st h¢ co s can chuyén la 2 <= B <= 16. S6 dai dién cho h¢ coso B> 101a A =
10,B=11,C=12,D=13,E=14,F=15.

Goi y:

Tham khao bang ASCII dé chuyén d6i kiéu char thanh String. Ham chr(55 + m) trong vi du

sau:
Néum = 10 tra vé chudi "A".
Néum = 11 tra vé chudi "B".
Néu m = 12 tra vé chudi "C".
Néu m = 13 tra vé chudi "D".
Néu m = 14 tra vé chudi "E".



e Néum= 15 tra vé chudi "F".
Code mau:

import java.util.Scanner;

public class ConwvertMumber {
public static fimal char CHAR 55 = 55;
private static Scanner scanner = new Scanner({System.in);

."r**
* main
5
* [@author wviettuts.wvn
* [@param args
*f
public static woid main{String[] args) {
System.out.print{"Nhip 5§ nguyén ducng n = ");
int n = scanner.mextInt();
System.out.println{"Sc " + n + " trong he co so 2 =
+ ConvertMumber.convertMumber(n, 2});
System.out.println{"Sc ™ + n + " trong he co so 16 =
+ ConwvertNumber.convertMumber{n, 1&)});

¥
lI,I'M:!I:

chuyen doi so nguyen n sang he co so b

@author viettuts.vn
fparam n: so nguyen
@param b: he co so
@return he co so b

# # OB O# # #

*f



public static String convertNumber(int n, int b} {
iffn<@ || b<2|]|b=>1)

¥

return H
StringBuilder sb = new StringBuilder();
int m;
int remainder = m;

while (remainder > 8) {
if (b > 18) {
m = remainder ¥ b;
if (m »>= 18) {
sb.append((char) (CHAR 55 + m));
} else {
sb.append(m);

I else {
cb.append{remainder % b);

remainder = remainder / b;

return sb.reverse().toString();

Két qua:

Mhap =& nguyén dugng n =
So 15 trong he co so 2 =
So 15 trong he co so 16 =

15
1111
F

Bai 06: Diy s Fibonacci duoc dinh nghia nhu sau: FO=0, F1 = 1, F2 =1, Fn = F(n-1) + F(n-2)
voin>=2.Vidu: 0,1, 1,2, 3,5, 8, ... Hay viét chuong trinh tim n s6 Fibonacci dau tién.

Code mau:



import java.util.Scanner;

JI."?ZH-}
* Tinh ddy =8 Fibonacci bang phuong phdp dé quy
=
* @author viettuts.wn
=/
public class FibonacciExample2 {
private static Scanner scanner = new Scanner{System.in);
."r**
* main
*
* fparam args
*f
public static wvoid main(String[] args) {
System.out.print({"Nh3p s& nguyén ducgng n = ");
int n = scanner.mextInt();
System.out.println{n + " s& d8u tién cbz dBy sd fibonacci: ");
for (int 1 = @; 1 < n; i) {
system.out.print{fibonacei{i) + " ");
¥

¥
ll,l'**

* Tinh sd fibonacci thi n
*

* fparam n: chi s§ clha =8 fibonacci tinh tir @
* vd: F@ =@, F1 =1, F2 =1, F3 = 2
* @return s& fibonacci thd n

*f
public static int fibonacci{int n) {
if (n ¢ @) {
return -1;
}else if (n==8a || n==1) {
return n;
1 else {
return fibonacci(n - 1) + fibonacci{n - 2);
¥
b
¥
Két qua:

Mhip s& nguyZn dudng n = 12
12 =4 dau tién cla ddy sd Tibonacci:
@ 11235813 21 34 55 89

Bai 07:

Viét chuong trinh tim udc s6 chung 16n nhat (USCLN) va boi s6 chung nho nhat (BSCNN) cta
hai s6 nguyén duong a va b nhap tir ban phim.

Goi y:



Str dung giai thuat Euclid.
Code mau:

import java.util.Scanner;

public ¢lass USCLL_BSCMNM_1 {
private static Scanner scanner = new Scanner(System.in);
f'r**
* main
*
* [@param args
i
public static woid main{String[] args) {
System.out.print{"Nhip s§ nguyén ducng a2 = ");
int a = scanner.nextInt();
System.out.print{"Nhdp s& nguyén duwong b
int b = scanner.nextInt();
// tinh USCLN cla a v b
System.out.println{"USCLN cia " + & + " wvd " + b
+ " 1a: " + USCLN(a, b));
/4 tinh BSCNN clha a va b
System.out.println{"BSCHNN cia " + 3 + " wv& " + b
+ " 1a: " + BSCNN(a, b));

]
L
W

II,I'**
Tim wdc s5 chung 1&n nhdt (USCLN)

[param a: s& nguyén duong
ifparam b: s& nguyén duong
freturn USCLN cda a va b

# O# O O# #

*f

puElic static int USCLM{int a, int b) {
if (b == @) return a;
return USCLN(b, a % b);

¥

ll,l'**
Tim bdi s8 chung nhd nhit (BSCHN)

f@param a: s5 nguyén ducng
@param b: s& nguyén duong
@return BSCMN cla a va b

# # O O#

*f

public static int BSCNM{int a, int b) {
return (a * b) / USCLN(a, b);

hy

Két qua:



Mhap =& nguyén ducong a = 18
Mhap s& nguyén ducng b = 24
USCLN cda 18 va 24 1a: 2
BSCNM cha 1@ vd 24 1&: 128

Bai 08:

Viét chuong trinh liét ké tt ca cac sd nguyén té nho hon n. S6 nguyén duong n duoc nhép tir
ban phim.

Code mau:

import java.util.Scanner;

‘In"":ﬂi-
* Chuong trinh ligt k& t&t ca cdc =4 nguyén td nhd hon n.
=

* [@author viettuts.wn
=/
public class BaiTap®s {
private static Scanner scanner = new Scanner{System.in);

lI,I'ﬂ:ﬂ:
* main
*

* [@param args
*

public static woid main{String[] args) {
System.out.print("Nhép n = ");
int n = scanner.nextInt();
System.out.printf("Tét ca cdc s& nguyén td nha hon %d 1a: “n", n};
if (n »>= 2} {
System.out.print{2);

for (int i = 3; 1 < n; i+=2) {
if (isPrimeNumber(i)) {

System.out.print(™ " + 1i);
h

¥
lI,I'ﬂ:ﬂ:

check so nguyen to

@author viettuts.wn
@param n: so nguyen duong
@return true la so nguyen so,
false khong la so nguyen to

# O# O O® O #

*f



d
public static boolean isPrimeNumber{int n} {
/! so nguyen n < 2 khong phai la so nguyen to
if (n < 2) {
return false;
T
// check so nguyen to khi n »= 2
int squareRoot = (int) Math.sqrt(n);
for (int 1 = 2; i <= squareRoot; i++) {
if (n%1i==2a) {
return false;
¥
¥

return true;

Két qua:

Nh3p n = 1l@a
Tdt ca cdc sd nguyén t8 nhd hon 168 li:
235711 13 17 19 23 29 31 37 41 43 47 53 59 61 &7 71 73 79 B3 89 97

Bai 09:

Viét chuong trinh liét ké n s6 nguyén té dau tién trong java. S6 nguyén duong n dugc nhép tir
ban phim.

Code mau:



import java.util.Scanner;

_."r$$
* Chuong trinh 1igt k& n s& nguyén t& dau tién.
=

* [@author viettuts.wn
=
public class BaiTap@2% {
private static Scanner scanner = new Scanner({System.in);

,-'r**
* main
*

* [@param args
*

public static woid main{5tring[] args) {
System.out.print{"Mhip n = ");
int n = scanner.nextInt();
System.out.printf({"%¥d s& nguyén t& d3uv tién 1la: ‘n", n);
int dem = @; // dém s s& nguyén t&
int i = 2; // tim s& nguyén td bat diu tir =8 2
while (dem < n) {
if (isPrimeNumber(i)) {
System.out.print(i + " ");
dem++;

1

i++;
T

."r**

* check so nguyen to

*

¥ [author wviettuts.wn

¥ f[@param n: so nguyen duong

* f@return true la so nguyen so,

* false khong la so nguyen to
*f

public static boolean isPrimeNMumber(int n) {
ff so nguyen n < 2 khong phai la so nguyen to
if (n < 2} {
return false;

£/ check so nguyen to khi n »= 2
int squareRoot = (int) Math.sqrt(n);
for (int 1 = 2; 1 <= squareRoot; i++) {
if (n%i==a){
return false;
¥
¥

return true;

Két qua:



Mhap n = 18
18 s3 nguyén td dau tién la:
2357 1113 17 19 23 28

Bai 10:
Viét chuong trinh liét ké tit ca s6 nguyén td co 5 chit s trong java.

Code mau:

puElic class BaiTapla {

JE*
* main
*

* [lparam args
*

public static woid main{5tring[] args) {
int count = @;
System.out.println{"Liét k& t8t ca =& nguyén td cd 5 chir s8:");
for (int i = 1@001; i <« 9929%; i+=2) {
if (isPrimeNumber(i)) {
System.out.println(i);
count++;
h
T

System.out.println{"Téng cdc s& nguyén td cd 5 chir =5 1a:

+ count);

¥
,-'r**

* check so nguyen to

*

¥ f@author wviettuts.wn

* fparam n: so nguyen duong

* freturn true la so nguyen so,

* false khong la so nguyen to

*/

public static boolean isPrimeMumber({int n)} {
£/ so nguyen n < 2 khong phai la so nguyen to
if (n < 2} {

return false;

T
// check so nguyen to khi n == 2
int squareRoot = {(imt) Math.sgqrit(n);
for (int 1 = 2; i <= squareRocot; its) {
if (n% 1i==a) {
return false;
¥
b

return true;

Két qua:



Ligt k& t&t ca s8 nguyén t8 <6 5 chir s4:
16867
1688s
18a37

99571
99989

99991
Téng cdc =3 nguyén t§ <5 5 chir s§ 1a: 8363

Bai 11:

Viét chuong trinh phén tich sé nguyén n thanh céac thira sé nguyén t trong java. Vi du: 100 =
2x2x5x5.

Code mau:



import java.util.Arraylist;
import java.util.List;
import java.util.Scanner;

‘I."S-ZH?-
* Chuong trinh phan tich s& nguyén n thanh cic thira s& nguyén td.
* Vi dy: 12 = 2 x 2 x 3.

#*

* [@author viettuts.wn
=/
public class BaiTapll {
private static Scanner scanner = new Scanner{System.in);

lI,I'ﬂ:ﬂ:
* main
*

* [@param args
*

public static woid main{String[] args) {

System.out.print("Nhdp s& nguyén ducng n = ");

int n = scanner.nextInt();

/! phan tich s§ nguy&n duogng n

List<Integer:> listMumbers = phanTichSoMguyen{n);

// in kEt qua ra mén hinh

System.ouvt.printf("K&t qua: ¥d =

int size = listNumbers.size();

for (int i = @; 1 < size - 1; i++) {
System.out.print{listNumbers.get(i) + " = ");

I

System.out.print{listNumbers.get(size - 1});

R OH

¥
lI,I'ﬂ:ﬂ:

* Phan tich s& nguyé&n thanh tich cdc thira s6 nguyén td
* fparam positiveInt

* fireturn

*f



public static List<Integer> phanTichSoMguyen{int n) {
int i = 2;
List<Integer> listMNumbers = new ArraylList<Integer>();
// phan tich
while (n > 1) {
if (n % i ==a) {
n=n/ 1i;
listNumbers.add(i);
b else {
i++;
b

£/ néu listNumbers trdng thi add n vio listNumbers
if (listMumbers.isEmpty()) {
listNumbers.add(n);

return listNumbers;

¥
¥
Két qua:
Mhip 50 nguyén ducng n = 188
KEt qua: 180 = 2 ¥ 2 x 5 x 5

Bai 12:

Viét chuong trinh tinh tong cua cac chir s6 ctia mot sd nguyén n trong java. S6 nguyén duong n
duoc nhap tir ban phim. V6in = 1234, tong cac chitrso: 1 +2+3+4 =10

Code mau:



import java.util.Scanner;

JI.”-?-!-?-
* Chuong trinh tinh téng cda cdc chir s6 cda mdt =4 nguyén duong n.
* Tong cla cdc chif =8 cha 6677 la 6 + 6 + 7 + 7 = 26.
s
* [@author viettuts.wn
=/
public class BaiTapl2 {
private static Scanner scanner = new Scanner({System.in);
public static int DEC_18 = 18;

II,I'**
* main
*

* [@param args
S

public static woid main{String[] args) 1
System.out.print{"Nhdp s nguyén duong n = ");
int n = scanner.nextInt();
System.out.printf("Téng cla cdc chir =5

+ "chs %d 13: ¥d", n, totalDigitsOfNumber({n));

h
."r**

* Tinh tOng clha céc chif s§ cia mdt s§ nguyén duong
*
* [@param n: s nguyén ducng
* [@return
*f
public static int totalDigitsOfNumber({int n) {
int total = @;
do {
total = total + n ¥ DEC_18;
n=n/ DEC_1@;
1} while {(n > 8);
return total;

Két qua:

Mhip 55 nguyén dudgng n = BBIT
Téng cda cdc chir s cha 6677 la: 26

Bai 13:

Viét chuong trinh kiém tra mot s6 n 1a so thuan nghich trong java. S6 nguyén dwong n duoc
nhap tur ban phim.

Code mau:



package vn.viettuts.baitap;
import java.util.Scanner;

JI."H-:-?-
* Chuong trinh liét k& t&t cd cédc =8 thudn nghich cd 6 chira =4§.
&

* @author viettuts.wn
=/
public class BaiTapl3 {
private static Scanner scanner = new Scanner(System.in);
II,I'**
* main
F
* [@param args
*f
public static woid main{String[] args) {
System.out.print{"Nhdp 5§ nguyén ducng n = ");
int n = scanner.nextInt();
System.out.println{n + " 13 s& thudn nghich: " + isThuanNghich{n});
System.out.print{"Nhdp s nguyén duong m = ");
int m = scanner.nextInt();
System.out.println{n + " 13 s& thudn nghich: " + isThuanNghich{m});

¥

II,I'**

* Kiém tra =8 thudn nghich

S

* [@param n: s& nguyén ducng

* [@return true 1a s& thudn nghich

* false khéng 13 s& thudn nghich
*f

public static boolean isThuanMghich{int n} {
// chuyén d8i =6 n thanh mit chudi String
String numberstr = String.value0f(n);
// kiém tra tinh thudn nghich
int size = numberStr.length(};
for (int 1 = @; 1 < (size/2); i++) {
if (numbersStr.charat(i) != numberstr.charat{size - i - 1)) {
return false;
¥
¥

return true;

Két qua:

Mhip 56 nguyén dudng n = 123321
123321 1a =& thudn nghich: true
Mh3p sG6 nguyén ducng m = 123451
123321 1a =& thuan nghich: false



Bai 14:

Viét chuong trinh liét ké cac sé Fibonacci nho hon n 13 sb nguyén t6 trong java. N 1a s6 nguyén
duong dugc nhép tir ban phim.

Code mau:

import java.util.Scanner;

_,"r$$
* (Chuong trinh liét k& cdc =& Fibonacci nho hon n 15 s& nguyén td.
* Vi n dugc nh3p tir ban phim.
=
=
=/

public class BaiTapld {

private static Scanner scanner = new Scanner(System.in);
II,I'**

* main

F

@author viettuts.wn

* [@param args
*f
public static woid main{String[] args) {
System.out.print{"Nhdp 58§ tuv nhidn n = ");
int n = scanner.nextInt();
System.out.printf("Céc sd fibonacci nhd hon %d va
+ "1z =4 nguyén td: ", n);
int i = &;

an

while (fibonacci(i) « 1@a) {
int fi = fibonacci(i);
if (isPrimeMumber(fi)) {
System.out.print(fi + " ");
i
it+;
by
by
ll.l'**

Tinh sd fibonacci thir n

vd: FB =@, F1 =1, F2 =1, F3 = 2
@return s& fibonacci thi n

*/

&
*
* fparam n: chi =8 cba =8 fibonacci tinh tir @
&
&




¥
public static int fibonacci{int n) {

if (n ¢ @) {
return -1;
}else if (n==8 || n==1) {
return n;
1 else {
return fibonacci{n - 1) + fibonacci(n - 2};
¥
¥
;**

* check so nguyen to
*

* [author viettuts.wn
* [@param n: so nguyen duong
* f@return true la so nguyen so,
* false khong la so nguyen to
*;
public static boolean isPrimeMumber(int n} {
// so nguyen n < 2 khong phai la so nguyen to
if (n < 2) {
return false;

/! check so nguyen to khi n »= 2
int squareRoot = (int) Math.sgrt(n);
for (int 1 = 2; 1 <= squareRoot; i++) {
if (n % i==2a) {
return false;
¥
¥

return true;

Két qua:

Nhip s& tw nhién n = 188
Cic s8 fibonacci nho hon 188 vwa 13 =4 nguyén td: 2 3 5 13 89
2. Bai tap chuoi trong Java

Bai 1: Nhap mot sau ky tw. Dém sb tir ciia sdu d6 (mdi tir cach nhau bai mot khoang tring c6 thé 1a
mot hodc nhiéu dau cach, tab, xudng dong). Vi du " hoc java co ban den nang cao " ¢6 7 tu.

Loi giai:
Thuat toan:

1. Néu chudi da cho input = null thi tra vé -1. Két thuc tai day.
2. Nguoc lai, duyét tu phén tr du tién dén phﬁn tir cudi cung cua chudi.



3. Néu ky tu hién tai 1a ky tu chit (ky tu khac space va tab va xudng dong) thi ta tim dugc mot
tir. Va danh diu tir d6 da dugc dém (notCounted = false;). Pén khi gip ky tu space hodc tab
hodc xudng dong thi danh dau tir d6 d dém xong (notCounted = true;) dé dém tir tiép theo.

Cac ban xin hay lwu y: mdt bai toan c6 hang tram nghin cach giai, ngoai cach nay ra cac ban
co thé tu nghi cho minh nhiing cach giai khac hoac tim trén google!

File: StringExamplel.java

public class StringExamplel {

public static final char SPACE = ' ';

public static final char TAB = "\t";

public static final char BREAK_LINE = '‘n';
* main

¥ [@param args
H_I'I.
public static wvoid main(String[] args) {
string str = "hoc java co ban den nang cao”
+ " Wn test";
system.out.print("sd tir cla chudi g8 cho 1&: "
+ countlWords(str)};

- . " - - *
* fem s0 tUr cua mot chuoi,

gia sir cac tir dugc ngan cdch nhau boi mdt hodc nhiBu
ddu 'space', tab "\t' v& xudng déng "‘n'

@param input - chudi ky tu
* @return sd tir cla chubdl ky tv input
HJ..'
public static int countWords(5tring input) {
if {input == null) {
return -1;
h
int count = @;
int size = input.length();
boolean notCounted = true;
for (int 1 = 8; i < size; i++) {
if (input.charaAt({i) != SPACE &% input.charAt(i) != TAB
&% input.charAt(i) != BREAK_LINE) {
if{notCounted) {
count++;
notCounted = false;

H
T else |
notCounted = true;

h
¥

return count;

Két qua:



55 tir cla chudi d3 cho 1a: 8

Bai 2: Viét chuong trinh java liét ké s6 lan xuat hién cta cac tir trong mot chudi.
Loi giai

Trong bai ndy chung t6i sir dung StringBuilder thay vi String trong java dé build mot tir va sir
dung TreeMap d¢ Iuu cac tur tim dugc va so lan xuat hién cua ching trong chuoi da cho.

File: StringExample2.java

import java.util.Map;
import java.util.TreeMap;

lll'i-H-IC
* Chuong trinh 1idt k& s6 1an xudt hién cla céc tir cla mit chudi
* trong java
%
* gauthor viettuts.wn
*f
public class StringExample? {
public static final char SPACE = ' ';
public static final char TAB = "“\t';
public static final char BREAK_LIME = '‘n";

_I,I'S-H-!
* main
=

* [@param args

*f
public static wold main(5tring[] args) {
String str = "hoc Jjava co ban den nang cao"

+ " “n hoc c++ Co ban den nang cao.”;
System.out.printlng -----mmmm - -
System.out.println(str);

System.out. println (M ----mm s m s e "

/7 1ist k& st 13n xudt hidn cla céc tir trong chudi trén
System.out.println{"Lidt k& s& 1&n xuit hién cla cdc tir: ");
Map<String, Integer> wordMap = countliords(str);
for (5tring key : wordMap.keySet(}) {

System.out.print{key + ™ " + wordMap.get(key) + "\n");

H
H
J,l"-:‘i-‘
* B&m sO tir cla mot chudi,
# pia sl cac tir dugc ngan cach nhau boi mdt hodc nhiBu
* fddu "space’, tab "\t' wa xudng dong "‘n’
=
= @param input - chubi kv tu
B2

@return s tir cla chudi ky tw input
£y



I
public static Map<String, Integer: countlWords{String input) {
// kh¥i tao wordMap
Map<5tring, Integer: wordMap = new TreeMap<String, Integer:(};
if {input == null)} {
return wordMap;
b
int size = input.length();
StringBuilder s=b = new 5tringBuilder()};
for (int 1 = 8; 1 < size; i++) {
if (inmput.charfAt{i) != SPACE &% input.charfAt{i} != TAB
&% input.chardt(i) != BREAK_LINEY {
4 build mdt tir
sh.append(input.chardt{i));
T else {
4 thém trr vao wordMap
addWord{wordMap, sb);
sh = new StringBuilder({);
T
} - - - £y £ ~
S/ them tr cudl chng tim Jugc vao wordMap
addbord(wordMap, sb);
return wordMap;

h

fEE
* Thém tir vao wordMap
* @param wordMap: map chia cac tir va s0 1an wudt hién
* @param sb: tlr cén thém vao wordMap
H_-".
public static void addWord(Map<String, Integer» wordMap, StringBuilder sh) {
String word = sb.toString();
if {(word.length{) == @) {
return;

i

if (wordMap.containskKey(word)) {
int count = wordMap.get(word) + 1;
wordMap . put{word, count);

Ty else {
wordMap. put{word, 1};

X

Két qua:



hoco java co ban dem nang cao
hoc c++ co ban den nang cao.

Liét k& s8 1&n xudt hién clda céc tirm
ban 2
c++ 1
cao 1
cao. 1
co 2

den 2

hoc 2

jave 1
nang 2

Luu y: trong modt sd trudng hop phai thao tic nhidu véi moét chudi ban nén st dung
StringBuilder thay vi sir dung String nhé.

Bai 3: Viét chuong trinh java kiém tra xem chudi s1 chtra chudi s2 khong?
Loi giai

Dé kiém tra chudi s1 chira chudi s2 hay khong, ban c6 thé sir dung phuong thirc contains() trong
java.

File: StringExample3.java

public class StringExampled {
public static void main{String[] args) {

String strl = "hoc java co ban den nang cao."”;
String strZ = "java co ban";
system.out.println(strl.contains{str2));
T
¥
Két qua:
true

3. Bai tap mang trong Java

Bai 1: Viét chuong trinh Java nhap mot mang sd nguyén a0, al, a2, ..., an-1. Liét ké cac phan tir
xuét hién trong mang dang 1 lan.

Loi giai



Trong bai ndy ching t6i sir dung TreeMap dé luu cac tir tim dwoc va s6 1an xuét hién cua chung
trong mang da cho.

File: BaiTap19.java

import java.util.Map;
import java.util.Scanner;
import java.util.TreeMap;

J5%
* Chuong trinh 1iét k& =8 13n »udt hién cac phan tr trong mdt mang
* phap tir ban phim trong java.

* @author viettuts.vm
E ¥
¢
public class EaiTapl?® {
public static Scanmner scanner = new Scanner{System.in};

P
* main
*
¥ @param args
*
public static wvoid main{string[] args) {
system.out.print{"Mhdp s& ph&n tl cus mang: ™);
int n = scanner.nextInt(};
/4 khol tao arr
int [] arr = new int [n];
system.out.primtln"Nhdp cac phan tor coa mang: ");
for (int 1 =8; 1 < n; i++) {
System.out.printf{"a[¥d] = ", i};
arr[i] = scanner.nextInti});

/f tim s@ 1an xudt hién cla cdc phin tir
Map<Integer, Imteger: map = new TreeMap<Integer, Imtegers():
for (int 1 =@; 1 < n; i++) {

addelement{map, arr[i]);

System.out.primt{"Cac phan to xudt hién 1 18n: ");
for (Integer key : map.keyset(}) {
if (map.get(key) == 1} {
System.out.print{key = " "};
H

¥

JEE
* Thém tir vao map
%

* @param wordMap: map chifa cac tir va =4 18n xudt hién
* @param sb: tlr can thém vao wordMmap
*f

public static void addElement{Map<Integer, Integer:> map, int element) {
if {map.containskey{element)) {
int count = map.get{element) + 1;
map.put{element, count);
} else {
map. put{element, 1};

Két qua:



Whap s& phan tir cia mang: &
MNhEp cac phan tr cia mang:
a[e]
a[1]
a[2]
a[3]
a[4]
afs] = .
Cac phan tr xudt hién 1 1an: 2 5

Wk pa

Bai 2: Nhap mdt mang sb nguyén a0, al, a2, ..., an-1. Li¢t ké cac phﬁn tr xuat hién trong mang
dung 2 lan.

Loi giai

Trong bai ndy ching t6i sir dung TreeMap dé luu cac tir im dwoc va s6 1an xuét hién cua chung
trong mang da cho.

File: BaiTap20.java



import java.util.Map;
import java.util.Scanner;
import java.util.TresMap;

-I,lx:x
* Chuong trinh 1iét k€ s§ 13nm xudt hién cac phin tr trong mdt mang
* nhip tir ban phim trong java.

* @author viettuts.wn
E ¥
!
public class BaiTap2e {
public static Scanmer scanner = new Scanner{System.in);

I.-' %
* main
*
* @param args
*/
public static wvoid main{string[] args) {
system.out.print{"Nhidp s& phin tir cua mang: ");
int n = scanner.nextInt(};
f/ khal taoc arr
int [] arr = new int [n];
system.out.printlnd"Nhdp cac phan tr cla mang: ")}
for {(int 1 =@; 1 < n; i++) {
system.out.printf("al[¥d] = ", 1};
arr[i] = scanner.nextInt(};

Jf tim =6 1an wuat hién cla cdc phan tor
MapcInteger, Integer> map = new TreeMap<Integer, Imtegers();
for {int 1 = 8; 1 < n; 1++) {

addelementimap, arr[i]);

system.out.print{"cac phan tr xudt hién 1 1&n: ");
for {(Integer key : map.keyset(}) {
if (map.get{key) == 2} {
System.out.printi{key + " ");
H

¥

JE*
* Thém tir vao map
*

* @param wordsap: map chifa cac tir va sd 18n xudt hién
* @param sb: tr can thém vao wordMap
*f

public static void addelement{Map<Integer, Integer> map, int element) {
if {map.containsKey{element)) {
int count = map.get{element) + 1;
map.put{element, count);
T else {
map.put{element, 1};

Két qua:



Whap s& phan tr cia mang: 8
Nhap cac phan tr cua mang:
a[e]
a[1]
af2]
af3]
af4]
a[s]
a[g]
a[7] =
Cac phan tr xudt hién 2 lan: 3

L T | | I | A | O [ N 1
[l Sl R O R S R ]

Bai 3: Viét chuong trinh nhap mdt mang ) nguyén a0, al, a2, ..., an-1. Li¢t ké s6 1an xudt hién
ctia cac phan tir trong mot mang da cho.

Loi giai

Trong bai ndy ching t6i sir dung TreeMap dé luu cac tir tim dwoc va s6 1an xuét hién cua chung
trong mang da cho.

File: BaiTap21.java



import java.util.Map;
import java.util.Scanner;
import java.util.TreeMap;

_IllHH
* Chuong trinh 1iét k& =8 13n »udt hién cac phan tr trong mdt mang
* phap tir ban phim trong java.
* gauthor viettuts.wn
E ¥
i
public class BaiTap2l {
public static Scanmner scanner = new Scanner{System.in};

Jx*
* main
*

¥ @param args
*/
public static woid main{string[] args) i
System.out.primt{"Nhap so phan tU cua mang: ");
int n = scanner.nextInt(};
// khoi tao arr
int [] arr = new int [n];
system.out.prinmt{"Nhdp cac phdn tr cla mang: “\n");
for (int 1 =8; 1 < n; i++) {
System.out.printf{"a[¥d] = ", i};
arr[i] = scanner.nextInti};
1
Jf tim s¢ 1&n xuat hién cla cdc phan tor
MapcInteger, Imteger:> map = new TreeMap<Integer, Imteger:();
for {(int 1 = @; 1 « n; 1+) {
addelement{map, arr[i]);

1 .
system.out.primt{"cac phan t0 xudt hién 2 1&n: “n");
for (Integer key : map.keySet(}) {
system.out.printf("%d xudt hign %d 15n.\n", key, map.geti{kev)l;

¥

JEE
* Thém tir vao map
%

* @param wordMap: map chifa cac tir va =4 18n xudt hién
* @param sb: tlr can thém vao wordMmap
*f

public static void addElement{Map<Integer, Integer:> map, int element) {
if {map.containskey{element)) {
int count = map.get{element) + 1;
map.put{element, count);
} else {
map. put{element, 1};

Két qua:



Mhdp s8 phan tr cla mang: 12
Mhdp cac phan tr cla mang:

a[a]
a[l]
a[2]
afz]
af4]
a[s]
ae]
a[7]
a[a]
a[?] =
Cac phan ol xudt hién 2 1an:

L T T O [ (I (|
e LI I LR R R i S TR R )

1 xuat hién 2 13n.
2 xudt hién 3 13n.
3 xudt hién 1 13n.
4 yuat hién 1 13n.
S ¥udt hién 1 l3n.
& xudt hién 1 13n.
7 xuat hién 1 13n.

Bai 4: Viét chuong trinh Java nhap mot mang sd nguyén a0, al, a2, ..., an-1. Hay sap xép mang
theo thu tu tang dan.

Loi giai
Sau day la chuong trinh Java sap xép mang theo thi ty ting dan:

File: BaiTap22.java



import java.util.Scanner;

JE*
* Chuong trinh sap xfp mang s8 nguyén theo thi tr tang din.

* @author viettuts.vn
E ¥

!
public class BaiTap24 {
public static Scanmner scamner = new Scanner{System.in);

P
* main
*
¥ gparam args
*/
public static void main{string[] args) i
System.cut.primt{"Nhap so phan tu cua mang: "});
int n = scanner.nextInt();
// khoi tao arr
int [] arr = new int [n]; . o i
System.cut.prinmt{"Mhip cac phan twr cua mang: “n");
for {(int 1 =8; 1 < n; i++) {
System.out.printf("a[¥d] = ", i};
arr[i] = scanner.nextInti(};

i
/i sAp x€p diy s8 theo thf tu téng dEn

sortasciarr); .
system.out.println{"Ddy s0 dugc sap x€p tang dan: "3
show(arr);

b

."I %

* sap xfp mang 50 nguyén theo thir tw ting dan
*

* @param arr: mang cac sd nguyén
*¥ @param n: s0 phan tr cua mang
*f

public static woid scrtasc{int [] arr) {
int temp = arr[&];
for (int i =8 ; 1 <« arr.length - 1; 1I++) {
for {(int j = 1 + 1; j < arr.length; j++) {
if (arr[1] = arr[i]) {

temp = arr[J];
arr[j] = arr[i];
arr[i] = temp;

X

JEE
* in cdc phan tor cla mang ra man hinh
¥

* @param arr: mang cac s0 nguyén
* @param n: s0 phan tr cla mang
*/
public static woid show(int [] arr} {
for {(int 1 = 8; 1 < arr.length; i++) {
system.out.printiarr[i] + " ");

Két qua:



Mhdp sG phan tr cla mang: 7
Mhdp cdc phan £ cla mang:
a[e]
a[1]
a[2]
a[3]
a[4]
a[s]
a[&]
D3y s
11235

Oy W0 L LA R
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roc sap x8p tang dan:

i s
& 3

Bai 4: Dé bai: Viét chuong trinh Java nhap mot mang s6 nguyén a0, al, a2, ..., an-1. Hiy sip
xép mang theo tht tu giam dan.

Loi giai
Sau ddy 1a chuong trinh Java sip xép mang theo th tu giam dan:

File: BaiTap22.java

import java.util.Scanner;

J5*
* Chuong trinh sap x&p mang s8 nguyén theo thit tr giam din.

* gauthor viettuts.wn
E ¥
i
public class EaiTap23 {
public static Scanmner scanner = new Scanner{System.in};

I.-' =k
* main
*
* @param args
*
public static void main{string[] args) { )
system.out.print{"Mhdp s& ph&n tl cus mang: ™);
int n = scanner.nextInt();
/f khoi tao arr
int [] arr = new int [n]; o
system.out.primt{"Mhép cac phan tUr coa mang: Wwn");
for (int 1 =8; 1 < n; i++) {
System.out.printf{"a[¥d] = ", i};
arr[i] = scanner.nextInti});

/i sép xfp diy s8 theo thf tur giadm d3n

sortDESC{arr); i
system.out.primtln"Day s0 dugc sap x€p gilam dan: ")
show(arr};

H

I.-' %

* cap xfp mang s nguyén theo thir tw giam din
*

* @param arr: mang cac s4 nguyén
* @param n: s0 phan tr cla mang
*/



public static woid scriDESC{int [] arr) {
int temp = arr[e];
for {(int i = @ ; i < arr.length - 1; i+) {
for (int j = 1 + 1; j « arr.length; j++) {
if {arr[i] < arr[j]) {

temp = arr[]];
arr[j] = i
arr[i] = temp;

¥ in cdc phan trr coa mang ra man hinh

* @param arr: mang cac s4 nguyén
* @param n: s0 phan tU cua mang
¥ f

public static woid show{int [] arr} {
for {int 1 = @; 1 « arr.length; i++) {
system.out.print{arr[i] + " ");
1

Két qua:

Nh&p 58 phan trr cOa mang: 7
Nhdp cac phan tr cia mang:
a[a]
a[1]
a[2]
a[3]
afa]
a[5]
a[&]
D3y s
7653

iy W 3 ) R

g
[

Crionomonononn

o

sap xEp giam dan:
1

Bai 6: Viét chuong trinh Java nhip mot mang sb nguyén a0, al, a2, ..., an-1. Hiy sip xép mang
theo thr tu tang dan, sau d6 chén phan tir k vao ma van dam bao mang 1a ting dan.

Loi giai
Chén phan tir vio mang trong java.

are| 2 |23 lals &l 78]

k= 1

|

1 f2]alalslelv]s]

File: BaiTap24 java



import java.util.Scanner;

e
£ Chuong trinh sap x€p mang thecxthﬁ tw ting dan,
* zgy do chén phan tr k vao ma van dam bao mang 13 tang dan.
* gauthor viettuts.wn
E ¥
i
public class BaiTap24 {
public static Scanner scamner = new Scanner{System.in);

JEE
* main
*

* gparam args
*
public static wvoid main{string[] args) {
system.out.print{"Nhdp s& phan tl clua mang: ");
int n = scanner.nextInt();
/f khai tao arr
int [] arr = new int [n];
system.out.print{"nNhép cac phan tr cia mang: Wwn");
for (int 1 =9; 1 ¢ nj i+ {
system.out.printf({"a[¥d] = ", 1i);
arr[i] = scanner.nextInti};

1

system.out.print{"Nhdp phin tr k = "};

int k = scanner.nextImt(};

// sap xfp diy s§ theo thi tw tang dan
scrtasc{arr);

system.cut.print{"sdp x&p méng tang dan: ");
show{arr);

system.out.printf{"\nchén phin ti d vao méng.”, k);
arr = insertiarr, kj; .
system.cut.print{"\nMang sau khi chen: ");
show(arr);

Iy

JEE
* cap xfp mang 50 nguyén theo thir tv ting dan
*

* @param arr: mang cac sd neguvén
*/



public static int [] insert{int [] arr, int k) {
int arrIndex = arr.length - 1;
int tempIndex = arr.length;
int [] temparr = new int [tempIndex + 1];
boolean inserted = false;

for {int 1 = tempIndex; i »= &; i--) {
if (arrIndex » -1 && arr[arrIndex] » k) {
temparr[i] = arr[arrIndex--];
I else {
if {limserted) {
temparr[i] = k;
inserted = true;
} else {
temparr[i] = arr[arrIndex--];

h

return temparr;

i

JEE
* in cdc phan tr cia mang ra man hinh
x

¥ @param arr: mang cac sd nguyén
]
public static wvoid show(int [] arr) {
for (int 1 = @, 1 < arr.length; i++) {
system.out.printiarr[i] + " ");
1

Két qua:

Mhdp sG phan tr cla mang: S
Mhgp cdc phan tr coa mang:
a[e]
a[1]
a[2]
a[3]
a[4]
Mhdp pham tr k = 1

sap x€p_mang tang dan: 2 3 45 6
Chen phan tu 1 vac mang.

Mang sau khi chén: 1 2 32 456

nmu n unn
0 s L

Bai 7: Viét chuong trinh Java nhap 2 mang s6 thuc a0, al, a2, ..., an va b0, bl, b2, ..., bm. Gia
sir 2 mang nay da dugc sap xép tang dan. Hay tan dung tinh sap xép ciia 2 ddy va tao day c0, cl,
c2, ..., cn+m 13 hop cua 2 day trén sao cho ci cling c6 th tir ting dan.

Loi giai

Tron 2 mang trong java.



lelafals|el7([s]
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[ Trén 2 mang trong java l

File: BaiTap24 java

import java.util.Scanner;

k3
’
E

E

E
E
E
]

%

chrong trinh mang s6 thuc a8, al, a2, ., am-1 va ba, bi, bz,

Gid st 2 mang ndy d3 duoc sap x8p tang dan.

_—

bn-1.

M3y tdn dung tinh sdp x8p cia 2 diy va tac diy ce, c1, c2, ., cmen-1

1a hgp cla 2 ddy trén sao cho ci cung co thi to tang dan

@author viettuts.vn
#f

puhlic class BalTap2e {

public static Scanner scanner = new Scanner{system.in};

J."**
* main
F

¥ @param args
%

/
public static woid main{string[] args) {
float[] a = null;
float[] b = null;
float[] ¢ = null;
system.out.printlnd"---whip mang a---");

a = input{a); ]
system.out.println{"---#hap mang b---"3;
b = inputi{b};

Jf trdn mang a va b thanh c
C = merge{a, b};

ff in mdng ¢ ra man hinh
show{c);

i

J."##
* nhdp mang
%
* @param arr: mang sd nguyen
*f
public static float[] imput{float[] arr) {
system.out.print{"nhép s0 phan t0 cug mang: ");
int n = scanner.nextInt{);
/f khoi tao arr
arr = new float[n]; o
system.out.print{"nh&p cac phan tr coa mang: “Wn");
for (int i = 8; 1 < n; i++) {
System.out.printf("a[%d] = ", 1};
arr[i] = scanner.nextInt(};

return arr;



Jf##
* sap xép mang s nguyén theo thit tr ting din
+

* @param arr: mang cac s nguyén
* @param n: s8 phan tT cia mang
*f
public static woid sortAsC(float [] arr) {
float temp = arr[e];
for {(int i =2 ; 1 <« arr.length - 1; 1I++) {
for {(int j = 1 + 1; j < arr.length; j++) {
if (arr[i] > arr[i]} {
temp = arr[j];
arr[j] = arr[i];
arr[i] = temp;

by

J."##

* trgn mang a va b vao mang ¢

* zao cho © cing duy tri thi tr tang dan.
S

* @param a: mang a

* @param b: mang b

* @return mang c

public static float[] merge{float[] a, float[] b} {
int aIndex = a.length - 1;
int bIndex = b.length - 1;
int cIndex = a.length + b.length - 1;
float[] c = new float[cIndex + 1];

/! s8p »8p céc mang theo thi tw ting din
sortasci{a);
sortAsCcib);

/¢ trdn mang a va b thanh c
for (int i = cIndex; 1 » -1; 1--) {
if {aIndex » -1 && bIndex » -1} {
if {a[aIndex] » b[bIndex]) {
c[i] = a[alndex--];
T else {
c[i] = b[bIndex--];

h

} else if (bIndex == -1} {
c[i] = a[aIndex--];

} else if (aIndex == -1) {
c[i] = b[bIndex--];

}

return c;

H

J."**
* in cac phan tr cia mang ra man hinh
+
* @param arr: mang cac s0 nguyén
* @param n: s3 phan tr cla mang
EY
public static woid show(float[] arr) {
for {int i = @; 1 < arr.length; i++) {
cystem.out.print{arr[i] + " ");
1



Két qua:

---Nh@p mang a---

Nhap s& phan tr cua mang: 7
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4. Bai tap v€ cac thuat toan sap xép trong Java

Bai 1: Viét chuong trinh Java sip xép mot day s theo thtr ty ting dan bang thuat toan ndi bot
(Bubble Sort).

Loi giai

Sép xép ndi bot (Bubble Sort) 1a mot giai thuat sap xép don gian. Giai thuat sap xép nay duoc
tién hanh dya trén viéc so sanh c@p phan tir lién ké nhau va trdo doi thr tu néu chiing khong

theo thir tu.

Gidi thuat nay khong thich hop sir dung véi cac tap dir licu lon khi ma d phtrc tap truong hop
xau nhat va truong hop trung binh 1a O(n2) v6i n la so phan tur.

Giai thuat sip xép ndi bot 1a giai thuat chdm nhét trong sb cac giai thuat sip xép co ban. Giai
thudt nay con cham hon giai thuét doi cho truc ti€p mac du so lan so sanh bang nhau, nhung do

do1 cho hai phan tir ké nhau nén so6 1an d61 cho nhiéu hon.

Duéi ddy 1a chuong trinh Java dé giai bai sdp xép ndi bot (Bubble Sort) trong Java:



public woid bubblescrt{int arr[]) {
int temp;
int i, j;

boolean swapped = false;

// lap qua tat ca cac so
for (1 = &; 1 < arr.length - 1; i++) {
cswapped = false;

Sf vong lap thu hai
for (i = 8; j < arr.length - 1 - 1 J++) {
system.out.print{"so sanh cac phan tu: [" + arr[j]1 + ", "+ arr[j+ 11 + "]17);

¢ kiem xa xem so ke tiep co nho hon so hien tai hay khong
ff trao doi cac so.
S/ (Muc dich: lam nol bot (bubble) so lon nhat)
if {arr[j] = arr[j + 1]} 1
temp = arr[J];
arr[j] = arr[j + 1];
arr[j + 1] = temp;

swapped = true;

System.out.println{" =» trac doi [ + arr[j] + ", " + arr[j + 1] + "]1");
} else {

System.cut.println{" => khong can trao doi.");

by

/f neu khong can trac doi nua, tuc la
S/ mang da ducc sap xep va thoat khoi vong lap.
if (lswapped) {

break;

System.ocut.println{"vong lap thu " + {i + 1});
display(arr);

¥

public woid display{int arr[]} {
int i;
system.out.print("[");

S/ Duyet qua tat ca phan tu

for (1 =8; i< arr.length; i++) {
System.cut.print{arr[i] + " "};

}

system.out.print("]Wwn");

¥

public static weoid main{string[] args) {
S/ khol tac mang arr
int arr[] = {6, 7, @&, 2, 8, 1, 3, 9, 4, G };

SapXephoBot sapXeploBot = new SapXephoBot();
system.out.println{"Mang du lieu dau wac: ");
sapxepioBot.display{arr);

System.out. println"---ccmmmm UMY
sapXephloBot. bubblesort{arr);
system.out.printlng---cmem e

system.out. println{"nMang sau khi da sap xep: "j;“J
sapxepioBot.display{arr);



Chay chwong trinh Java trén cho két qua nhu sau:

<terminated> SapXepMNoBot [Java Application] C:\Program Files\Java'jre1.8.0_162"bin\javaw.exe
Mang du lieu dau vao:

[6782813945]

So sanh cac phan tu: [6, 7] => khong can trao doi.
S0 sanh cac phan tu: [7, @] =» trao doi [@, 7]

So sanh cac phan tu: [7, 2] =» trao doi [2, 7]

S0 zanh cac phan tu: [7, 8] = khong can trao doi.
S0 sanh cac phan tu: [B, 1] => trao doi [1, 8]

So sanh cac phan tu: [8, 3] =» trao doi [3, 8]

So sanh cac phan tu: [B, 9] => khong can trao doi.
S0 sanh cac phan tu: [9, 4] =» trao doi [4, 9]

So sanh cac phan tu: [9, 5] =» trao doi [5, 9]
Vong lap thu 1

S0 sanh cac phan tu: [6, @] =» trao doi [@, 6]

S0 sanh cac phan tu: [6, 2] =» trao doi [2, 6]

S0 sanh cac phan tu: [6, 7] =» khong can trao doi.
S0 sanh cac phan tu: [7, 1] => trao doi [1, 7]

So sanh cac phan tu: [7, 3] =» trao doi [3, 7]

S0 sanh cac phan tu: [7, B8] => khong can trao doi.
S0 sanh cac phan tu: [8, 4] =» trao doi [4, 8]

50 sanh cac phan tu: [B, 5] =» trao doi [5, 8]
Vong lap thu 2

[6261374589]

So sanh cac phan tu: [8, 2] =» khong can trao doi.
S0 sanh cac phan tu: [2, 6] => khong can trao doi.
S0 sanh cac phan tu: [6, 1] =» trao doi [1, &]

50 sanh cac phan tu: [6, 3] =» trao doi [3, 6]

So sanh cac phan tu: [6, 7] =» khong can trao doi.
50 sanh cac phan tu: [7, 4] =» trao doi [4, 7]

So sanh cac phan tu: [7, 5] =» trao doi [5, 7]
Veng lap thu 3

[821364578839 ]

50 sanh cac phan tu: [@, 2] =» khong can trao doi.
So sanh cac phan tu: [2, 1] =» trao doi [1, 2]

50 sanh cac phan tu: [2, 3] => khong can trao doi.
5o sanh cac phan tu: [3, 6] => khong can trao doi.
50 =anh cac phan tu: [6, 4] =» trao doi [4, 6]

So sanh cac phan tu: [6, 5] =» trao doi [5, 6]

Vong lap thu 4

[8123456789 ]

50 sanh cac phan tu: [8, 1] => khong can trao doi.
So sanh cac phan tu: [1, 2] = khong can trao doi.
So sanh cac phan tu: [2, 3] =» khong can trao doi.
So sanh cac phan tu: [3, 4] =» khong can trao doi.
So sanh cac phan tu: [4, 5] =* khong can trao dod.

Mang sau khi da sap xep:
[@123456789)]

Bai 2: Viét chuong trinh Java sip xép mot diy sb theo thir ty ting dan bang thuat toan chon
(Selection Sort).



Loi giai

Giai thuat sip xép chon (Selection Sort) 1a mot giai thuat don gian. Giai thuat sap xép nay 1a
mot giai thuat dua trén viéc so sanh in-place, trong d6 danh sach duoc chia thanh hai phﬁn,
phan duoc sip xép (sorted list) & bén trai va phan chua duoc sip xép (unsorted list) & bén phai.
Ban dau, phan duoc sap xép 1a trong va phan chua duogc sip xép 1a toan bo danh sach ban dau.

Phan tr nho nhat duoc lua chon tir mang chua duogc sép Xép va duoc trao ddi voi phﬁn bén trai
nhat va phan tir d6 trd thanh phan tir cua mang dugc sap xép. Tien trinh nay ti€p tuc cho toi khi
toan bo tirng phan tur trong mang chua dugc sap xép déu dugce di chuyén sang mang da duoc sap
XEp.

Duéi ddy 1a chuong trinh Java dé giai bai sip xép chon (Selection Sort) trong Java:

public class SapXepChon {

public void selectionSort{int arr[])} {
int indexMin, i, j;

{/{ lap gua ta ca cac so

for (i = 8; 1 < arr.length - 1; i++) {
// thiet lap phan tu hien tai la min
indexMin = i;

/f kiem tra phan tu hien tai co phai la nho nhat khong
for {(j =1+ 1; i < arr.length; j++) {
if (arr[j] < arr[indexMin]) {
indexMin = j;

}
¥
if (indexMin != i) {
System.out.println{" ==» Trac doi phan tu: [" + arr[i]
+ ", " + arr[indexMin] + "]1");
{/{ Trao doi cac so
int temp = arr[indexMin];
arr[indexMin] = arr[i];
arr[i] = temp;
}
System.out.println{"Vong lap thu " + (i + 1));
displayiarr);



public void display(int arr[]) {

¥

int 1i;
System.out.print("["};
{{ Duyet qua tat ca phan tu

for (i = @; i < arr.length; i++) {
system.out.print(arr[i] + " ");
¥

system.out.print{"]\n");

public static void main{5tring[] args) {

{{ khoi tao mang arr
int arr[] ={ 6, 7, B, 2, 8, 1, 3, 9, 4, 5 };

SapXepChon sapXepChon = new SapXepChon();
system.out.println{"Mang du lieu dau wvao: "};
sapXepChon.display(arr);

System.out.println{"----------mmmmmmme e

sapXepChon.selectionSort{arr);

System.ouvt.println{"--------------om- -
System.out.println{"\nMang sau khi da sap xep:

sapXepChon.display(arr);



Chay chwong trinh Java trén cho két qua nhu sau:

<terminated> SapXepChon [Java Application] C:\Program Files'Java'jrel.8.0 162\ bin\javaw.exe

Mang du lieu dau vao:
[6782813945]

==» Trao doi phan tu: [6, @]
Vong lap thu 1
[@762813945 ]

==» Trao doi phan tu: [7, 1]
vang lap thu 2
[@162873945]

==» Trao doi phan tu: [6, 2]
vong lap thu 3
[B126873945]

==» Trao doi phan tu: [6, 3]
Vong lap thu 4
[@123876945]

==3» Trao doi phan tu: [B, 4]
Vong lap thu 5
[B123476985 ]

==» Trao doi phan tu: [7, 5]
Vong lap thu 6
[@123456987]
Vong lap thu 7
[@123456987]

==» Trao doi phan tu: [9, 7]
Vong lap thu 8
[@1234567 809 ]
vong lap thu 9
[B1234567889]

Mang sau khi da sap wep:
[@1234567 89 ]

Bai 3: Viét chuong trinh Java sip xép mot day s theo thir ty ting dan bang thuat toan chén
(Insertion Sort).

Loi giai

Séap xép chén 1a mot giai thuat sap xép dua trén so sénh in-place. O day, mot danh sach con luén
luén duoc duy tri ducn dang da qua sap xép. Sap xép chén 1a chén thém mot phan tur vao danh
sach con da qua sap xép. Phan tir duoc chén vao vi tri thich hop sao cho van dam bao rang danh
sach con d6 van sap theo thir tu.

Véi céu tr1’1c dir liéu mang, chung ta tuong tuong 1a: mang gom hai phén mét danh séach con da
dugc sip Xep va phan khac 1a cac phan tir khong c6 thir tu. Giai thuat sdp xép chén s& thyc hién
viéc tim kiém lién tiép qua mang do, va cac phan tir khong c6 thir tu s& duoc di chuyén va duoc
cheén vao vi tri thich hgp trong danh sach con (cua cung mang do).

Giai thuat nay khong thich hop str dung véi cac tap dir lidu 16n khi do phirc tap truong hop xau
nhat va trudng hop trung binh 1a O(n2) véi n 1a so phan tu.



Duéi ddy 1a chuong trinh Java dé giai bai sdp xép chén (Insertion Sort) trong Java:






public class SapXepChen {

public void insertionSort{int arr[]) {
int valueToInsert:
int holePosition;
int i;

f/f lap qua tat ca cac so
for (1 = 1; 1 <« arr.length; i++) {

ff chon mot gia tri de chen
valueToInsert = arr[i];

ff lua chon vi tri de chen
holePosition = 1

[/ kiem tra xem so lien truoc co lon hon gia tri duoc chen khong
while (holePosition > @ && arr[holePosition - 1] » valueToInsert) {
arr[holePosition] = arr[helePosition - 1];
holePosition--;
System.out.println("Di chuyen phan tu:

+ arr[holePosition]);

}

if (holePosition != i) {
System.out.println(” Chen phan tu: + valueToInsert
+ ", tai vi tri: " + holePosition);
/{ chen phan tu tai vi tri chen

arr[holePosition] = valueTolnsert;

¥
System.out.println("vong lap thu " + i);
display(arr);
b
}
public void display(int arr[]) {
int i;
System.out.print("[");
/f Duyet qua tat ca phan tu
for (1 = &; 1 < arr.length; i++) {
System.out.print(arr[i] + " "};
T
System.out.print({"]wn");
}

public static woid main(String[] args) {
/f khoi tao mang arr
int arr{] = { &, 7, ©, 2, B, 1, 3, &, 4, 5 };

SapXepChen sapXepChen = new SapXepChen();
System.out.println({"Mang du lieu dau vao: "};
sapXepChen.display({arr);

System.out.println("-----------------mm - BN
sapXepChen.insertionSert(arr);
System.out.println("----------mmmmm oo N

System.out.println({"%nMang sau khi da sap xep: ");
sapXepChen.display(arr);



Bai 3: Viét chuong trinh Java sip xép mot diy sb theo thir ty ting dan bang thuat toan nhanh
(Quick Sort).

Loi giai

Giai thuat sdp xép nhanh (Quick Sort) 1a mot g1a1 thuat hi€u qua cao va dua trén vi¢c chia mang
dira liéu thanh cdc mang nhoé hon. Giai thuat sap xép nhanh chia mang thanh hai phan bang cach
so sanh ting phan tir cia mang voi mot phan tir duge chon goi 13 phén tir chdt (Pivot): mot
mang bao gém cac phan tir nho hon hodc bang phan tir chdt va mang con lai bao gdm cac phan
ttr 16n hon hodc bang phan tir cht.

Duéi ddy 1a chuong trinh Java dé giai bai sdp xép nhanh (Quick Sort) trong Java:



public class SapXepMhanh {

// ham de trao doi gia tri

public void swap(int arr[], int numl, int num2} {
int temp = arr[numl];
arr[numl] = arr[num2];
arr[num2] = temp;

¥

// ham de chia mang thanh 2 phan, su dung phan tu chot (pivet)
public int partition{int arr[], int left, int right, int pivot) {
int leftPointer = left - 1;
int rightPointer = right;

while (true) {
while {arr[++leftPointer] < pivot) {
// khong lam gi
L

while (rightPointer > 8 && arr[--rightPointer] » pivot) {
// khong lam gi

¥
if (leftPointer »= rightPointer) {
break;
1 else {
System.out.println{” Phan tu ducc trao doi: " + arr[leftPointer]
+ ", " + arr[rightPointer]);
swap({arr, leftPointer, rightPointer);
}



System.out.println{" Phan tu chot duoc trao doi: " + arr[leftPointer’
+ ", " + a@rrlright]);

swaplarr, leftPointer, right);

display(arr);

return leftPointer;

Hy

S/ ham sap xep
public woid gquickSort(int arr[], int left, int right} {
if (right - left <= @) {
return;
¥ else {
int pivet = arr[right];
int partitionPoint = partition{arr, left, right, pivot);
quickSort{arr, left, partitionPoint - 1);
quickSort{arr, partitionPoint + 1, right);

¥

public void display{int arr[]} {
int i;
System.out.print("[");

£/ Duyet qua tat ca phan tu

for (1 = @; 1 ¢ arr.length; i++) {
System.out.print{arr[i] + " ");

H

System.out.print{”Iwn");
H

public static woid main(5tring[] args) {
/f khoi tao mang arr
int arr[] = {6, 7, @, 2, 8, 1, 3, 9, 4, 5 };

SapxXeplhanh sapXepihanh = new SapXephhanhi):
System.out.println{”Mang du lisu dau wao: ");
sapXeplhanh.displaylarr);

System.out.println -----mmm s
sapXephhanh.guickSort{arr, @, arr.length - 1);
System.out.primfln----mmmmm e

System.out.println{”\nMang sau khi da sap xep: ™};
sapXeplhanh.displayiarr);

Javahay chuong trinh Java trén cho két qua nhu sau:



<terminated> SapXepMhanh [Java Application] C:\Program Files'Java'jre1.8.0_162\ bin'javaw.exe
Mang du lieu dau vao:

[67@82813945]

Phan tu duoc trao dei: 6, 4

Phan tu duoc traoc dei: 7, 3

Phan tu duoc trao del: 8, 1

Phan tu chot ducc trao doi: 8, 5

[438 2157968 ]

Phan tu duoc trac doi: 4, @

Phan tu chot duoc trao doi: 3, 1

[B1423578968]

Phan tu duoc trao doi: 4, 2
Phan tu chot duocc trao doi: 4
[@123457968]

Phan tu duoc trac doi: 9, 6
Phan tu chot duoc trao doi: 9, 8
[@1234576809]

Phan tu chot duoc trao doi: 7, 6
[1234567 809 ]

¥

Mang sau khi da sap xep:
[@123456789]

Bai 3: Viét chuong trinh Java sip xép mot diy sb theo thu ty ting dan bing thudt toan tron
(Merge Sort)

Loi giai
Sép xép tron (Merge Sort) 1a mot giai thuat sap xép dua trén giai thuat Chia dé tri (Divide and
Javaonquer). V61 dO phuc tap thoi gian truong hop xau nhat 1a O(n log n) thi day 1a mdt trong

céc giai thuat dang dugc quan tim nhat.

Pau tién, giai thut sip xép tron chia mang thanh hai nira va sau d6 két hop ching lai v6i nhau
thanh mot mang da dugc sap xép.

Duéi ddy 1a chuong trinh Java dé giai bai sdp xép tron (Merge Sort) trong Java:



public class SapXepTrom {

public void merging(int arr[], int temp[], int low, int mid, int high) {
int 11, 12, i;

11 low;
12 mid + 1;
for (i = low; 11 <= mid && 12 <= high; i++) {
if {arr[l1] <= arr[l2]) {
temp[i] = arr[l11+4];
} else {
temp[i] = arr[l24++];

h

while (11 <= mid) {
temp[i++] = arr[ll++];

while (12 <= high) {
temp[i++] = arr[l2++];

for (1 = low; 1 <= high; i++) {
arr[i] = temp[i];

T

I

public woid sort(int arr[], int temp[], int low, int high) {
int mid;

if (low < high) {
mid = (low + high) / 2;
sort{arr, temp, low, mid);
sort{arr, temp, mid + 1, high);
merging{arr, temp, low, mid, high);
// hien thi mang
display{arr);

T else {
return;

h



public wvoid display{int arr[]) {
int i;
System.out.print("[");

// Duyet qua tat ca phan tu

for (1 = 8; 1 < arr.length; i++) {
System.out.print{arr[i] + " ");

T

System.out.print{"]\n");

¥

public static woid main{String[] args) {
/! khoi taoc mang arr
int arr[] = { &, 7, @, 2, 8, 1, 3, 9, 4, 5 };
int temp[] = new int[12];

SapXepTron sapXeptron = new SapXepTron{);
System.out.println{"Mang du lieu dau waoc: ");
sapXeptron.display{arr);

system.out.println{"------------------------- "
sapXeptron.sort{arr, temp, @, arr.length - 1});
system.out.println{"----------------------————- - B

system.out.println{"‘nMang sau khi da sap x=p: ");
sapXeptron.display{arr);

Java chay chuong trinh Java trén cho két qua nhu sau:

<terminated> SapXepTron [Java Application] CAProgram Files\Java\jrel.8.0_162\bin'javaw.exe
Mang du lieu dau wvao:

[6782813945
[&
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Mang sau khi da sap xep:
[@12345672819]
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