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Selection Sort
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Selection Sort

% Selection Sort
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Selection Sort

public class SelectionSort {
public static void main(String[] args) {
int test[] = { 20, 30, 40, 50, 10 };
int i, j, temp;
int cnt = test.length;
System.out.print("d & ™:");
for(i=0;i <cnt; i++) {
System.out.print(test[i] + " ");

)
System.out.printIn();



Selection Sort

for(i=0;i < cnt-1; i++) {
for(=1+1,] <cnt; j++) {
if (test[i] > test[j]) {
temp = test[i];
test[i] = test[j];
test[j] = temp;

}

System.out.print((i+1) + "pass:");
for (intk = 0; k < cnt; k++) {
System.out.print(test[k] + " ");

)
System.out.printIn();



Selection Sort

System.out.printin("g & =");

for (i = 0;i < cnt; i++) {
System.out.print(test[i] + " ");

}



Selection Sort

g8 T™:20 30 40 50 10
Tpass:10 30 40 50 20
2pass:10 20 40 50 30
3pass:10 20 30 50 40
4pass:10 20 30 40 50



Bubble Sort

«» Bubble Sort
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Bubble Sort
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Bubble Sort

public class BubbleSort {
public static void main(String[] args) {
int test[] = { 20, 30, 40, 50, 10 };
int i, j, temp, flag;
int cnt = test.length;
System.out.printin("& & H");
for(i=0;i <cnt; i++) {
System.out.print(test[i] + " ");

)
System.out.printIn();
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Bubble Sort

for (i =0; i < cnt-1; i++) {
flag = 0;
for = 0;j < cnt - (i+1); j++) {
if (test[j] > test[j + 1]) {
temp = test[j];
test[j] = test[j + 1];
test[j + 1] = temp;
flag = 1;
}
}
System.out.print((i+1) + "pass:");
for (int k = 0; k < cnt; k++) {
System.out.print(test[k] + " ");

}

System.out.printin();

if (flag == 0) {
break;

}
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Bubble

System.out.printin("g & =");
for (intk = 0; k < cnt; k++) {
System.out.print(test[k] + " ");

)
System.out.printIn();
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Bubble Sort

g2

20 30 40 50 10
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2pass:20 30 10 40 50
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Insertion Sort

% Insertion Sort
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Insertion Sort

public class InsertionSort {
public static void main(String[] args) {
int[] list ={5,3,8491,6,2 7}
System.out.printin("gd & ™");
for(int e : list) {
System.out.print(e + " ");

)
System.out.printin();
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Insertion Sort

System.out.printin("& & ")

for (inti = 1;1 < listlength; i=i+1) {
int standard = list[i]; // 7|&
intj =i-1;
for( j>=0; j=j-1) {
if(standard >= list[]j]) {
break;
}
list[j+1] = list[j];
}
list[j + 1] = standard; // 7|&af NE
System.out.print((i)+"pass:");
for(int k=0; k<i+1; k++) {
System.out.print(list[k] + " ");
}
System.out.printIn();
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Insertion Sort

System.out.printin("8 & &");
for(int e : list) {
System.out.print(e + " ");

}
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Insertion Sort
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«» Quick Sort
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«» Quick Sort

v ™ESIX| &2 (69, 10, 30, 2, 16, 8, 31, 22} AIRE 2 MY wHoz HHG=
o 2CHA! X7t 2EE HE 22| & F B& g2 5 HeYo2E & HE
UL EFZ 2 Yo i & dEZ =Y

L R
! s !
@D - 10| 30 | 69 | 16 8 31 22
R
I J
& - 10 30 | 69 | 16 8 31 22
L XR2| mE /R
€ - 10 8 69 | 16 | 30 | 31 22
L R
Vi
@ - 10 8 69 | 16 | 30 | 31 22
xt3) e
- Mol = il o[ o[ [ =
4 s TSt | == s EEt

25



% Quick Sort
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«» Quick Sort
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% Quick Sort
v HHESIK| %2 69, 10, 30, 2, 16, 8, 31, 22} At E 2 ME HlHo 2 HEHS= A
X

H o= o
o SE: mR 300] YT 2 [ AL B HO|DE I UL £USHK| Y1, 22
= 52 3o cfefM = HES 2

¢ T[22 312 MY 12 Q2F0R S0P IRLCE AL 22 YL S
1 RS YZoR SHO|HA WEEC &S AAE XS

& L3} RO| 1A 3100 Af B} §f 0|4 ZIRSLX| Rote ArE}7} =lof

& A2 312 TR DO (XS Y| ZR0| R TR 9IX|7H ZYCD
2, Af2|2 mebety| Wit 3o MERTL 28

30



«» Quick Sort
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public class QuickSort {

public static void quickSort(int left, int right, int[] data) {
// ~ E=| 7=|‘||. *E=|

for (|nt temp : data) {
System.out.print(temp + "Wt");

)
System.out.printin();

/1 7t AZF9| HIO|HE pivote 2 23

int pivot = left;

// TZel /AKX E jofl THY

int j = pivot;

// Tx1F Hlug Mol el /X|ef =7|gs 47
inti = left + 1;
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if (left < right) {
for (; i <= right; i=i+1) {
if (data[i] < data[pivot]) {
_j :_j + 1;
int temp = data[j];
data[j] = datalil;
datali] = temp;

}

int temp = data[left];
data[left] = data[j];
data[j] = temp;
pivot = j;

quickSort(left, pivot - 1, data);
quickSort(pivot + 1, right, data);
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public static void main(String[] args) {

int[] list = { 69, 10, 30, 2, 14, 8, 31, 22, 16 };

int n = list.length;

/)3 EE =H(left: BIE 2| AlZF = 0, right: HIE2| £ = 8)
quickSort(0, n - 1, list);

/88 21t =9

System.out.printin("g & &");

for (int temp : list) {
System.out.print(temp + "Wt");

)
System.out.printin();
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69 10 30 2 14 8 31 22 16

16 10 30 2 14 8 31 22 69
8 10 2 14 16 30 31 22 69
2 8 10 14 16 30 31 22 69
2 8 10 14 16 30 31 22 69
2 8 10 14 16 30 31 22 69
2 8 10 14 16 30 31 22 69
2 8 10 14 16 30 31 22 69
2 8 10 14 16 22 30 31 69
2 8 10 14 16 22 30 31 69
2 8 10 14 16 22 30 31 69
g8 =

2 8 10 14 16 22 30 31 69
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// 3 SEHIAT HH)
import java.util.Scanner;
class QuickSort2 {

//--- B2 84 alidx1]2t afidx2]Q| &8 met ---//
static void swap(int[] a, int idx1, int idx2) {

int t = afidx1]; a[idx1] = a[idx2]; a[idx2] = t;
}
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/- 2 HEEIYH )y

static void quickSort(int[] a, int left, int right) {
IntStack Istack = new IntStack(right - left + 1);
IntStack rstack = new IntStack(right - left + 1);

Istack.push(left);

rstack.push(right);
while (Istack.isEmpty() != true) {
int pl = left = Istack.pop(); /] &AEZ FHNM
int pr = right = rstack.pop(); /] LEZ AN
int x = a[(left + right) / 2]; // oSS 7H2H 24
do {

while (a[pl] < x) pl++;
while (a[pr] > x) pr--;
if (pl <= pr)
swap(a, pl++, pr--);
} while (pl <= pr);
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}

}

if (left < pr) {
Istack.push(left);
rstack.push(pr);

}

if (pl < right) {
Istack.push(pl);
rstack.push(right);

}
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public static void main(String[] args) {
Scanner stdin = new Scanner(System.in);
System.out.printin("2 H&");
System.out.print(" % ");

int nx = stdIn.nextInt();

int[] x = new int[nx];

for (inti =0;i < nx; i++) {
System.out.print("x[" + i + ": ");
x[i] = stdIn.nextInt();

}
quickSort(x, 0, nx - 1); //HIE xE 2-d™H
System.out.printin("REXt=2 2 HEMSLICE,

for (inti=0;i < nx; i++)
System.out.printin("x[" + i + "]=" + x[i]);
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Shell Sort
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«» Shell Sort
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Shell Sort
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«» Shell Sort
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public class ShellSort {
public static void intervalSort(int a[], int begin, int end, int interval){

int i, j, item;

for(i=begin+interval; i<=end; i=i+interval){
item = ali];
for(j=i-interval; j>=begin && item<alj]; j-=interval)

a[j+interval] = a[j];

a[j+interval] = item;
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public static void shellSort(int af], int size){
int i, j, interval, t=0;
interval = size/2;
while(interval >= 1){
for(i=0; i<interval; i++)
intervalSort(a, 1, size-1, interval);
System.out.printf("#nShell Sort %d THA| : %d >> ", ++t, interval);
for(j=0; j<size; j++)
System.out.printf("%d ", a[j]);
System.out.printIn();
interval /= 2;
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public static void main(String args[]){
int a[] = {69, 10, 30, 2, 16, 8, 31, 22};
int size = a.length;
System.out.printf("Wn&@Zg A4 . ");
for(int i=0; i<a.length; i++)

System.out.printf(" %d", ali]);

System.out.printIn();
shellSort(a, size);
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Merge Sort

% Merge Sort
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Merge Sort

% Merge Sort
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Merge Sort

class Sort{
private static int sorted[] = new int [30];

public static void merge(int a[], int m, int middle, int n){

int size = a.length;

int i, j, k, t

i=m;

j = middle+1;

k =m;

while(i<=middle && j<=n){
if(ali] <= a[j]) sorted[k] = a[i++];
else sorted[k] = a[j++];

k++;
}
if(i>middle){
for(t=j; t<=n; t++, k++)
sorted[k] = a[t];
}
else{
for(t=i; t<=middle; t++, k++)
sorted[k] = a[t];
}
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Merge Sort

for(t=m; t<=n; t++)
alt] = sorted[t];
System.out.printf("#n B HE >> "),
for(t=0; t<size; t++)
System.out.printf("%3d ", a[t]);
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public static void mergeSort(int af], int m, int n) {
int middle;
if(m<n){

middle = (m+n)/2;
mergeSort(a, m, middle);
mergeSort(a, middle+1, n);
merge(a, m, middle, n);
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public static void main(String args[]){
int a[] = {69, 10, 30, 2, 16, 8, 31, 22};
int size = a.length;
System.out.printf("Wnd @& A "),
for(int i=0; i<a.length; i++)

System.out.printf(" %d", ali]);

System.out.printIn();
mergeSort(a, 0, size-1);
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Merge Sort
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Radix Sort

«» Radix Sort
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Radix Sort

«» Radix Sort

v {69, 10, 30, 2, 16, 8, 31, 22}2| X2 & 7|+ 2 YHEZ 2
e 7| g{O] 10%l=0|22 0 FE 97tX| & 7He| 2l Argota 7| Zkel Z|OH A&7t

T X202z V|4 YEE F U s Y
& 7| 72| 19| Xt2|of CHEA 7|4 HES 8
= MES Y40 7| grel 12

= HZI0] 2HiE|0 Y= A
JHH =MOI2 M3

= HZ 0 —'?'—E1 I:l'I9| ONFX| &=MOiZ AL

(@

EHZ! O | 10 | 30 I o

war o[ [ - _

ozt 2 > [ 22 S N N

B2 3 RN 7 8
e 69| 10| 30| 2 | 16| 8 | 31| 22
H2l 5 1‘| ” - —

B2 6 16 ~ S —

B2 7 |

DEAR:! I s I I .

HZl 9 | 69 | | -

61



Radix Sort

% Radix Sort
v {69, 10, 30, 2, 16, 8, 31, 22}2| A= & 7|+ TE YWHEHoz H&

o 7| {0l 10%5=0|E2 0 FE 97X & 7 AH2SED 7| Zhel X|CH Kpal=7t

T A2[0|ER V| HES 7 U s Y

& 7| @l 19 X2[of tioiA 7|+ BE o

(b) r
2! 1 31 AN
H31 2 2 20 \
e DI @ \4 G
H=1 4 v ! ! \ \
10| 30 | 31 2 22 | 16 s 69
2 5 1ejejee
B2 6 16 -
H2 7
H=1 8 S B
HZ! 9 69 -

62



Radix Sort

% Radix Sort
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Radix Sort

«» Radix Sort
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Radix Sort

% Radix Sort
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Radix Sort

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

class Linear_Queue {

int rear = -1;

int front = O;

int maxsize = 0;
int[] Linear_Queue;

public Linear_Queue(int maxsize){
this.maxsize = maxsize;
Linear_Queue = new int[maxsize];

}

public void EnQueue(int num)
{
if(rear '= maxsize-1){
Linear_Queue[++rear] = num;
elsef
System.out.printin("G| O] E{ CtE;
}
}
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Radix Sort

public int DeQueue()

{
if(rear!=front || (rear==0 && front==0)){
int tmp =Linear_Queuel[front];
for(int i=1;i<=rear;i++)
{
Linear_Queueli-1] = Linear_Queueli];
}
rear--;
return tmp;
} else{
return -1;
}
}

}
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Radix Sort

public class RadixSort {
public static void radix_sort(int[] data)

{

int maxsize = getMaxlength(data);
List<Linear_Queue> bucket = new ArrayList<Linear_Queue>();

int powed=1;
int index = 0;

for(int i=0;i<10;i++){
bucket.add(new Linear_Queue(10));
}
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for(int i=1;i<=maxsize;i++) /R E| =71 74 2 =0t MK gt
{
for(int j=0;j<data.length;j++)
{

bucket.get((data[jl/powed)%10).EnQueue(data[j]); //Zf Ate|2| &

of @& LICh

}
for(int k=0;k<10;k++) //H 20 M HIO|H & 7K & L(CF.
{
int bucket_num = bucket.get(k).rear;
for(int n=0;n<=bucket_num;n++)
{
datafindex] = bucket.get(k).DeQueue();
index+ +;
}
}
index =0;
powed *=10;

}

index2| bucket
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Radix Sort

public static int getMaxlength(int[] data)

{
int maxsize = 0;
for(int i=0;i<data.length;i++)
{
int length = (int)Math.log10((double)datali])+1;
if(maxsize <length)
{
maxsize = length;
}
} — | i
return maxsize; /7 2 A28 gh=hebL
}
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Radix Sort

public static void main(String [] args) {
int[] x = {69, 10, 30, 2, 16, 8, 31, 22};
for (inti = 0; i <x.length ; i++) {
System.out.print(x[i] + " ");
}
System.out.printin();

radix_sort(x);

System.out.printin("g & &");

for (inti = 0; i <xlength ; i++) {
System.out.print(x[i] + " ");

}

System.out.printin();
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Radix Sort
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Heap Sort
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Heap Sort

% Heap Sort
v HEZ| AR St
o 24 n7jofl ChafAl n7H
X

IO

| 22| SZF ALS

o
o ClAb A7t
® S|= X7t GHLF AlZE

¢ n/ie EOf CisiA 28 O|Fl E2|& log,(n+1)2| S 7HX| 22 2t O[T
Eg[E 5|22 Fd5t= BT A2 O(log,n)

& nZHof L EOf CHhM ntHO| S| = T 2 =3
o T AZF ZE L O(n logyn)

74



Heap Sort

class HeapSort {
// B8 24 alidx1]2t afidx2]2| %2fS B L Ct.
static void swap(int[] a, int idx1, int idx2) {

int t = alidx1];
alidx1] = a[idx2];
alidx2] = t;
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Heap Sort

// alleft] ~ a[right]E &/ & BtEL|C}
static void downHeap(int[] a, int left, int right) {

int temp = a[left]; /] SE
int child;
int parent;

for (parent = left; parent < (right + 1) / 2; parent = child) {

int cl = parent * 2 + 1;

/] RZ Rt
intcr=cl+1;

/| QEZ XA

child = (cr <= right && a[cr] > alcl]) ? cr: cl;
if (temp >= a[child])

break;
a[parent] = al[child];

a[parent] = temp;

/]

/] T2

ru

A
o

o
>

7t

r

N
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Heap Sort

kL
static void heapSort(int[] a, int n) {

for(inti=(-1)/2i>=0;i--) //a[i] ~a[n-11€ 2= H=7|

downHeap(a, i, n - 1);

for(inti=n-1,i>0;i--) {
swap(a, 0, i);
x| wus/x| e 220 0ixjs 48 DY
downHeap(a, 0, 1 - 1),

}

—

// a[0] ~ ali-

1=
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Heap Sort

public static void main(String[] args) {

int[] x = {69, 10, 30, 2, 16, 8, 31, 22};

for (inti = 0; i <xlength ; i++) {
System.out.print(x[i] + " ");

}

System.out.printIn();

heapSort(x, x.length); // i€ x& & FEL|Ct

System.out.printin("g & =");

for (inti = 0; i <xlength ; i++) {
System.out.print(x[i] + " ");

}

System.out.printIn();
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Heap Sort
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