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public class BubbleSort {
void bubbleSort(int[] nums) {

int n = nums.length;

int tmp;

boolean flag;

for(inti=0;i<n-1;i++){
flag = false;
for(intj=0;j<n-i-1;j++){

if (nums[j] > nums[j + 1]) {
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tmp = nums|j];
nums[j] = nums[j + 1];
nums[j + 1] = tmp;
flag = true;

}

}

if (Iflag) {
break;

}

}
}
}

HRNHEF

public class InsertionSort {
void insertionSort(int[] nums) {
int n = nums.length;
for(inti=1;i<n;i++){
intj =i
while (j > 0) {
if (nums[j] < nums[j - 1]) {
int tmp = nums][j];
nums[j] = nums[j - 1];
nums[j - 1] = tmp;
j=i
} else {
break;

1S HER

public class SelectionSort {
void selectionSort(int[] nums) {
int n = nums.length;
for(inti=0;i<n-1;i++){
int minlndex = i;
for(intj=i+1;j<n;j++){
if (nums][j] < nums[minindex]) {
minindex = j;
}
}
if (minindex =) {
int tmp = nums[minindex];
nums[minindex] = numsJi];
numsli] = tmp;
}
}
}
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}

RiEHE

public class QuickSort {
void quickSort(int[] nums, int |, int r) {
while (I < r) {
int i = partition(nums, |, r);
// Tail Call: {UBEFERIGFEE, EHBETRE

if(i-1<r-i){
quickSort(nums, |, i - 1);
=i+ 1;

} else {
quickSort(nums, i + 1, r);
r=i-1;

}

}
}

int partition(int[] nums, int |, int r) {
// BEMNEDEEL: AXE, rfEtEBRERERS|, H5nums[l|3i%, BLERENESRE
int ra = (int) (I + Math.random() * (r - | + 1));
swap(nums, |, ra);

// B nums|l]
inti=1j=r
while (i < j) {
While (i <j && numslj] >= nums]l]) {
»
while (i < j && numsli] <= numsll]) {
i++;
}
swap(nums, i, j);
}
swap(nums, i, I);
return i;

}

void swap(int[] nums, int i, int j) {
int tmp = numsi];
nums[i] = nums[j];
nums[j] = tmp;
}
}

JAHHER

public class MergeSort {
void mergeSort(int[] nums, int |, int r) {
if (1 >=1){
return;

}
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intm=(1+r/2;
mergeSort(nums, |, m);
mergeSort(nums, m + 1, r);

/| BEFRESHXERTE

int[] tmp = new int[r - | + 1];

for(intk =1, k <=1 k++) {
tmplk - 1] = numslk];

}

// EGIEETETTE
inti=0,j=m-1+1;
/] BHEHEAEHE
for(intk =1, k <=1 k++) {
ifi==m-1+1){
nums([k] = tmp[j++];
Yelseif j ==r-1+ 1] tmpl[i] <= tmp][j]) {
nums([k] = tmp[i++];
} else {
nums([k] = tmp[j++];
}
}
}
}

HEHERR

public class HeapSort {
void heapSort(int[] nums) {
int n = nums.length;
// ¥R Tt

buildMaxHeap(nums, n);

for(inti=n-1;i>0;i--){
/] BRINEEETTRSHETTRERIE (MSEHIF B A ERAEAERERD)
swap(nums, 0, i);
n--;
// HEIPRZE S AR TR
heapify(nums, 0, n);

}

}

/'k*
* MR KT
* NEE— M EEFERlen / 2 - DR, ERXTRNFFHRUASENE
*HORMNARLE, NTZEL
*/
void buildMaxHeap(int[] nums, int len) {
for(inti=len/2-1;i>=0;i--){
heapify(nums, i, len);

/**
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* YEIP KT R

*EAHFERINTRTR

*/

void heapify(int[] nums, int i, int len) {
intleft=2%*i+1;
intright=2%*i+ 2;
int largest = i;

if (left < len && nums[left] > nums[largest]) {
largest = left;

}

if (right < len && nums[right] > nums[largest]) {
largest = right;

}

if (largest !=i) {
swap(nums, i, largest);
/1 VASZHETS RV AT U 34 P F AR R TR M IR

heapify(nums, largest, len);
}

}

void swap(int[] nums, int i, int j) {
int tmp = numsi];
nums[i] = nums[j];
nums[j] = tmp;
}
}

BEHH

public class RadixSort {
void radixSort(int[] nums) {
int maxDigit = getMaxDigit(nums);
int div = 1;
int[] count = new int[10];
int[] result = new int[nums.length];

for (inti = 0; i < maxDigit; i++) {
for (int num : nums) {
int pos = num / div % 10;
count[pos]++;

}

for (intj = 1;j < count.length; j++) {
count(j] = count[j] + count[j - 1];

}

for (intj = nums.length - 1;j >=0; j--) {
int pos = numsJj] / div % 10;
result[--count[pos]] = nums][j];

}

System.arraycopy(result, 0, nums, 0, nums.length);
Arrays.fill(count, 0);
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div *= 10;
}
}

/**
* SRENER =L
*/

int getMaxDigit(int[] nums) {
int maxValue = nums[0];
for (int value : nums) {
if (value > maxValue) {
maxValue = value;
}
}
if (maxValue == 0) {
return 1;
}

int length = 0;

for (long tmp = maxValue; tmp != 0; tmp /= 10) {
length++;

}

return length;

}
}

taHERR

public class BucketSort {
int BUCKET SIZE = 10;

void bucketSort(int[] nums) {
int minValue = nums[0];
int maxValue = nums[0];
for (int value : nums) {
if (value < minValue) {
minValue = value;
} else if (value > maxValue) {
maxValue = value;
}
}

int bucketCount = (maxValue - minValue) / BUCKET SIZE + 1;
int[][] buckets = new int[bucketCount][0];

// FFEBRET R E D BeEiEEIE+

for (int num : nums) {
int index = (num - minValue) / BUCKET SIZE;
buckets[index] = arrayAppend(buckets[index], num);

}

int arrindex = 0;
for (int[] bucket : buckets) {
if (bucket.length <= 0) {
continue;
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}
/] SBMEHITHER, MRBTHEFERREHIFEE
QuickSort s = new QuickSort();
s.quickSort(bucket, 0, bucket.length - 1);
for (int value : bucket) {
nums|arrindex++] = value;
}

}
}

/**
i eSS
*/

int[] arrayAppend(int[] nums, int value) {
nums = Arrays.copyOf(nums, nums.length + 1);
nums[nums.length - 1] = value;
return nums;
}
}

1EREXILL

XIEEEKE 579 10000, 100000, 300000 AUEEEFH TN, ARIAVAFFEERVFERMERAT,
SAENZ100WRIEHERE, (BAMEBLEANE, FI30WHEEECERERDET.

WHERNEESEME, FAESENIPMREREREMSMARRENE, BfiFAS ARSI
HM e R RIEENSIHEFEERTRAE, FEEZD BRI NMIFTRm,

public class Testing {
static int NUMS_LENGTH = 300000; // #BKE
static int MIN_VALUE = 1, // BN ER/IME
static int MAX VALUE = 99999999; // Mt &E&XE

public static int[] getRandomNums() {
int[] nums = new int[NUMS_LENGTH]J;
Random random = new Random();
for (inti = 0;i < NUMS LENGTH; i++) {
numsl[i] = random.nextint(MAX_VALUE) + MIN_VALUE;
}

return nums;

}

public static void main(String[] args) {
BubbleSort bubbleSort = new BubbleSort();
BucketSort bucketSort = new BucketSort();
HeapSort heapSort = new HeapSort();
InsertionSort insertionSort = new InsertionSort();
MergeSort mergeSort = new MergeSort();
QuickSort quickSort = new QuickSort();
RadixSort radixSort = new RadixSort();
SelectionSort selectionSort = new SelectionSort();

int[] nums = getRandomNums();
int[] tmp = new int(NUMS_LENGTH]J;
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System.arraycopy(nums, O, tmp, 0, NUMS_LENGTH);
// System.out.printin("{FHEFEE: " + Arrays.toString(nums));

long startTime = System.currentTimeMillis();

bubbleSort.bubbleSort(nums);

System.out.printin("&i8HEF " + NUMS_LENGTH + " AN\JTZMRY: " + (System.currentTim
Millis() - startTime) + "=fb");
// System.out.printin("EHEFEE: " + Arrays.toString(nums));

nums = tmp;

startTime = System.currentTimeMillis();

insertionSort.insertionSort(hnums);

System.out.printin("f&EAHEE " + NUMS _LENGTH + " NNz FRY: " + (System.currentTim
Millis() - startTime) + "=Zfb");
// System.out.printin("EHEFEEE: " + Arrays.toString(nums));

nums = tmp;

startTime = System.currentTimeMillis();

selectionSort.selectionSort(nums);

System.out.printin("i&FHEE " + NUMS _LENGTH + " AN\TZEARY: " + (System.currentTim
Millis() - startTime) + "=Zfb");
// System.out.printin("EHEFEIE: " + Arrays.toString(nums));

nums = tmp;

startTime = System.currentTimeMillis();

quickSort.quickSort(nums, 0, NUMS _LENGTH - 1);

System.out.printin("tRIEHER " + NUMS_LENGTH + " ANJTs=RRY: " + (System.currentTim
Millis() - startTime) + "=Ffb");
// System.out.printin("EHFFEEE: " + Arrays.toString(nums));

nums = tmp;

startTime = System.currentTimeMillis();

mergeSort.mergeSort(nums, 0, NUMS _LENGTH - 1);

System.out.printin("|3FHEE " + NUMS _LENGTH + " AN\JoZEHAEY: " + (System.currentTim
Millis() - startTime) + "S=#b");
// System.out.printin("EBHEFEEE: " + Arrays.toString(nums));

nums = tmp;

startTime = System.currentTimeMillis();

heapSort.heapSort(nums);

System.out.printin("HEHERE " + NUMS_LENGTH + " ANoE=MART: " + (System.currentTimeM
llis() - startTime) + "ZFb");
// System.out.printin("EBHEFEE: " + Arrays.toString(nums));

nums = tmp;

startTime = System.currentTimeMillis();

radixSort.radixSort(nums);

System.out.printin("E#HEE " + NUMS_LENGTH + " NTERRF: " + (System.currentTim
Millis() - startTime) + "=fb");
// System.out.printin("EHEFEEE: " + Arrays.toString(nums));

nums = tmp;

startTime = System.currentTimeMillis();
bucketSort.bucketSort(nums);
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System.out.printin("#@#HE~ " + NUMS_LENGTH + "
llis() - startTime) + "=fb");
// System.out.printin("EHEFEE: "
}
}

+ Arrays.toString(nums));
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