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A3 (Java IBSERFIRIT) BHR ETEC

23.1 iEIFHEE

EEHR: RIREETHFAI— 15, SeREEGITEIRIE, AERES I TRRR, E K
TERITRIEIPEEIRNEL, BEMB A TTRRMR, LU, B2 RI—1E0LE.

public class SelectionSort {
/** The method for sorting the numbers */
public static double[] selectionSort(doublel] list) {
for (inti = 0;i < listlength - 1; i++) {
// Find the minimum in the list[i...list.length-1]
double currentMin = list]i];
int currentMinlndex = i;

for (intj =i+ 1;j < listlength; j++) {
if (currentMin > list[j]) {
currentMin = list[j];
currentMinindex = j;
}
}

// Swap list[i] with list[currentMinIndex] if necessary
if (currentMinIndex != i) {
list[currentMinIndex] = list[i];
list[i] = currentMin;
}
}
return list;
}
}

23.2 FAHEF

QTJ‘% TTE= list[i] $EN 248 list[0..i-1] &, FEIF list[i] FHEE—B A currentElement BYIIGRATES

UNER list[i-1]>currentElement, ik list[i-1] #22Y list[i] ;402 list[i-2]>currentElement, &4 list[i-2
| list[i-1], #oxssE, BE list[i-k]<=currentElement 3& k>i ((EERIEREFFRIEGIRNSE

NTE) . 8B currentElement IR(E2Z5 list[i-k+1].,

public class InsertionSort {
public static int[] insertionSort(int[] list){

for (inti = 1;i < listlength; i++){
int currentElement = list[i];
int k;
for(k =i-1; k>0 &&list[k] > currentElement; k--){
listfk + 1] = list[k];

}

listfk + 1] = currentElement;

}
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return list;

}
}

BAHFREERISERES O(n2),

23.3 SigHiF
B A E R LA,
ESRIE, ERRIBNTE, NRE—XTREE, NERCIE B, RRS,

HFRINNES S8 —(TZmMZRINES, MmRANERRESS, FLFRAEIEHER (bubble sor
) B NITHERE (sinking sort)

FRBELZE, RE—NTERNBATEAY. FREHEBEZE, BHE_NTHERRNEATH
R, BRI T RE AT .

NRFERFETIRERER SR, PBARARIHIT I —RGE, EAMETERHBELAHTFT.

public class BubbleSort {
public static void bubbleSort(int[] list){
boolean needNextPass = true;

for (int k = 1; k < list.length && needNextPass; k++){
needNextPass = false;
for (inti = 0;i < listlength - k; i++) {
if (list[i] > list[i + 1]){
int temp = list[i];
list[i] = list[i + 1];
list[i + 1] = temp;

needNextPass = true;
}
}
}
}

public static void main(String[] args){
int[] list = {2,4,5,3,5,62,4,5,2,99,48,47,458,1290};
bubbleSort(list);
for (int c: list){

System.out.print(c);

}

}

}

;fg%ﬂ’il'%)ﬁ"lz, BZERFHE—R, EBHFNRRASRENON), RENFTEHRT n-1X, HEE
£/ O(n"2),

23.4 I3HHERE

IIFHEFEIRGEES AR, EERo@IItN R HER. ERBoEEHTFE, ek
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public class MergeSort {
/** The method for sorting the numbers */
public static void mergeSort(int[] list) {

}

if (list.length > 1) {

// Merge sort the first half

int[] firstHalf = new int[list.length / 2];
System.arraycopy(list, O, firstHalf, O, list.length / 2);
mergeSort(firstHalf);

//Merge sort the second half

int secondHalfLength = list.length - list.length / 2;

int[] secondHalf = new int[secondHalfLength];

System.arraycopy(list, list.length / 2, secondHalf, 0, secondHalfLength);
mergeSort(secondHalf);

//Merge firstHalf with secondHalf into list
merge(firstHalf, secondHalf, list);
}

/** Merge two sorted lists */
public static void merge(int[] list1, int[] list2, int[] temp){

}

int current1 = 0;//Current index in list1;
int current2 = 0;//Current index in list2;
int current3 = 0;//Current index in temp;

while (current1 < list1.length && current2 < list2.length){
if (list1[current1] <list2[current2]){
temp[current3++] = list1[current1 ++];
} else {
temp[current3++] = list2[current2++];

}

while (current1 < list1.length) {
temp[current3++] = list1[current1 ++];

}

while (current2 < list2.length) {
temp[current3++] = list2[current2++];
}
}

/** A test method */
public static void main(String[] args) {

}

int[] list = {3,4,5,65,67,7,34,3,345,88,99,766,553};
mergeSort(list);
for (int e: list){
System.out.print(e + " ");
}
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}

UH?EFHFF%E’\JE?—}‘:E?B O(nlogn), BT i&FHEF. BAHIFIISEEHIR, EOXSHIREERNEZER O
n*2),

23.5 JEHERE

RIERFFEIAERATIEE—MRATETT (pivot) BITTER, BB ARED, EEHE—E0FH
BRURENTHEFTERT, MBS0 PHIFRETRESATIET.

XIEE—EB RN AARIEAEFER, RIS —ERE N AREHEFEE.

public class QuickSort {
public static void quickSort(int[] list) {
quickSort(list, O, list.length - 1);
}

public static void quickSort(int[] list, int first, int last) {
if (last > first) {
int pivotindex = partition(list, first, last);
quickSort(list, first, pivotindex - 1);
quickSort(list, pivotindex + 1, last);
}
}

/** Partition the array list[first...last] */

public static int partition(int[] list, int first, int last) {
int pivot = list[first];
int low = first + 1;
int high = last;

while (high > low) {
//Searching forward from left find the first number that is bigger than pivot
while(low <= high && list[low] <= pivot){
low++;

}

//Search backward from right find the first number that is smaller than pivot
while (low <= high && list[high] > pivot){

high--;
}

//Swap two elements in the list
if (high > low) {
int temp = list[high];
list[high] = list[low];
list[low] = temp;
}
}

while (high > first && list[high] >= pivot) {
high--;
}
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//Swap pivot with list[high]

if (pivot > list[high]){
list[first] = list[high];
list[high] = pivot;;
return high;

} else {
return first;

}

}

/**A test method */
public static void main(String([] args) {
int[] list = {2,3,2,5,6,1,-2,3,14,12};
quickSort(list);
for (int e: list){
System.out.print(e + " ");
}
}

23.6 HHERE

S Heap 25:

public class Heap <E extends Comparable> {
private java.util.ArrayList<E> list = new java.util. ArrayList<E>();

/** Create a default heap */
public Heap() {

}

/** Create a heap from an array of objects */
public Heap(E[] objects) {
for (inti = 0; i < objects.length; i++)
add(objects]i]);

/** Add a new object into the heap */
public void add(E newObject) {
list.add(newObject); // Append to the heap
int currentindex = list.size() - 1; // The index of the last node

while (currentindex > 0) {

int parentindex = (currentindex - 1) / 2;

// Swap if the current object is greater than its parent

if (list.get(currentindex).compareTo(

list.get(parentindex)) > 0) {

E temp = list.get(currentindex);
list.set(currentindex, list.get(parentindex));
list.set(parentindex, temp);

}

else
break; // the tree is a heap now
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currentindex = parentindex;

}
}

/** Remove the root from the heap */
public E remove() {
if (list.size() == 0) return null;

E removedObject = list.get(0);
list.set(0, list.get(list.size() - 1));
list.remove(list.size() - 1);

int currentindex = O;

while (currentindex < list.size()) {
int leftChildIndex = 2 * currentindex + 1;
int rightChildindex = 2 * currentindex + 2;

// Find the maximum between two children
if (leftChildIndex > = list.size()) break; // The tree is a heap
int maxIndex = leftChildIindex;
if (rightChildIndex < list.size()) {
if (list.get(maxIndex).compareTo(
list.get(rightChildindex)) < 0) {
maxIndex = rightChildindex;
}
}

// Swap if the current node is less than the maximum
if (list.get(currentindex).compareTo(
list.get(maxIndex)) < 0) {
E temp = list.get(maxIndex);
list.set(maxindex, list.get(currentindex));
list.set(currentindex, temp);
currentindex = maxIndex;
}
else
break; // The tree is a heap

}

return removedObject;

}

/** Get the number of nodes in the tree */
public int getSize() {
return list.size();
}
}

SCHUERFR:

public class HeapSort {
/** Heap sosrt method */
public static <E extends Comparable<E>> void heapSort(E[] list) {
//Create a Heap of integers
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Heap<E> heap = new Heap<>();

//Add elements to the heap

for (inti = 0;i < listlength; i++) {
heap.add(list[i]);

}

//Remove elements from the heap
for (inti = listlength - 1;i >= 0; i--) {
list[i] = heap.remove();
}
}

/**A test method */

public static void main(String[] args) {
Integer(] list = {-44,-5,-3,3,3,33,1,-4,0,1,23,99};
heapSort(list);
for (int e: list) {

System.out.print(e + " ");

}

}

}

HHEFRIBEIEZE 3 O(nlogn),

23.7 tEHERFNEEHERE

RHEFIESHEFR WEH HITHHIFRIEREE.
THFFRIREIEZRED O(n+t), EHHIFRIRIAISZESR Odn).

23.8 JMEBHER:
BHEIEZE 3 O(nlogn),
import java.io.*;

public class SortLargeFile {
public static final int MAX_ARRAY SIZE = 43;
public static final int BUFFER SIZE = 100000;

public static void main(String[] args) throws Exception {
// Sort largedata.dat to sortedfile.dat
sort("largedata.dat”, "sortedfile.dat");

// Display the first 100 numbers in the sorted file
displayFile("sortedfile.dat");
}

/** Sort data in source file and into target file */
public static void sort(String sourcefile, String targetfile)
throws Exception {
// Implement Phase 1: Create initial segments
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int numberOfSegments =
initializeSegments(MAX_ARRAY SIZE, sourcefile, "f1.dat");

// Implement Phase 2: Merge segments recursively
merge(numberOfSegments, MAX_ARRAY _SIZE,
"f1.dat", "f2.dat", "f3.dat", targetfile);

}

/** Sort original file into sorted segments */
private static int initializeSegments
(int segmentSize, String originalFile, String f1)
throws Exception {
int[] list = new int[segmentSize];
DatalnputStream input = new DatalnputStream(
new BufferedInputStream(new FilelnputStream(originalFile)));
DataOutputStream output = new DataOutputStream(
new BufferedOutputStream(new FileOutputStream(f1)));

int numberOfSegments = 0;
while (input.available() > 0) {
numberOfSegments++;
inti=0;
for (; input.available() > 0 && i < segmentSize; i++) {
list[i] = input.readint();
}

// Sort an array list[0..i-1]
java.util.Arrays.sort(list, O, i);

// Write the array to f1.dat
for (intj=0;j<i; j++){
output.writelnt(list[j]);

}
}

input.close();
output.close();
return numberOfSegments;

}

private static void merge(int numberOfSegments, int segmentSize,

String f1, String f2, String f3, String targetfile)
throws Exception {

if (numberOfSegments > 1) {
mergeOneStep(numberOfSegments, segmentSize, f1, f2, {3);
merge((numberOfSegments + 1) / 2, segmentSize * 2,

f3, f1, f2, targetfile);
}

else { // Rename f1 as the final sorted file
File sortedFile = new File(targetfile);
if (sortedFile.exists()) sortedFile.delete();
new File(f1).renameTo(sortedFile);

}
}
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private static void mergeOneStep(int numberOfSegments,
int segmentSize, String f1, String f2, String f3)
throws Exception {
DatalnputStream f1lnput = new DatalnputStream(
new BufferedInputStream(new FilelnputStream(f1), BUFFER SIZE));
DataOutputStream f20utput = new DataOutputStream(
new BufferedOutputStream(new FileOutputStream(f2), BUFFER SIZE));

// Copy half number of segments from f1.dat to f2.dat
copyHalfToF2(numberOfSegments, segmentSize, f1Input, f20utput);
f20utput.close();

// Merge remaining segments in f1 with segments in f2 into f3
DatalnputStream f2lnput = new DatalnputStream(

new BufferedInputStream(new FilelnputStream(f2), BUFFER SIZE));
DataOutputStream f3Output = new DataOutputStream(

new BufferedOutputStream(new FileOutputStream(f3), BUFFER SIZE));

mergeSegments(numberOfSegments / 2,
segmentSize, f1Input, f2Input, f30utput);

f1Input.close();

f2Input.close();

f30utput.close();
}

/** Copy first half number of segments from f1.dat to f2.dat */
private static void copyHalfToF2(int numberOfSegments,
int segmentSize, DatalnputStream f1, DataOutputStream f2)
throws Exception {
for (inti = 0; i < (numberOfSegments / 2) * segmentSize; i+ +) {
f2.writelnt(f1.readInt());
}
}

/** Merge all segments */
private static void mergeSegments(int numberOfSegments,
int segmentSize, DatalnputStream f1, DatalnputStream f2,
DataOutputStream f3) throws Exception {
for (inti = 0; i < numberOfSegments; i++) {
mergeTwoSegments(segmentSize, f1, f2, f3);

}

// f1 may have one extra segment, copy it to f3
while (f1.available() > 0) {
f3.writelnt(f1.readInt());
}
}

/** Merges two segments */

private static void mergeTwoSegments(int segmentSize,
DatalnputStream 1, DatalnputStream f2,
DataOutputStream f3) throws Exception {
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int intFromF1 = f1.readInt();
int intFromF2 = f2.readInt();
int f1Count = 1;
int f2Count = 1;

while (true) {
if (intFromF1 < intFromF2) {
f3.writelnt(intFromF1);
if (f1.available() == 0 || f1Count++ >= segmentSize) {
f3.writelnt(intFromF2);
break;
}
else {
intFromF1 = f1.readInt();
}
}

else {
f3.writelnt(intFromF2);
if (f2.available() == 0 || f2Count++ >= segmentSize) {
f3.writelnt(intFromF1);
break;
}
else {
intFromF2 = f2.readInt();
}
}
}

while (f1.available() > 0 && f1Count++ < segmentSize) {
f3.writelnt(f1.readInt());

}

while (f2.available() > 0 && f2Count++ < segmentSize) {
f3.writelnt(f2.readInt());

}
}

/** Display the first 100 numbers in the specified file */
public static void displayFile(String filename) {
try {
DatalnputStream input =
new DatalnputStream(new FilelInputStream(filename));
for (inti=0;i< 100; i++)
System.out.print(input.readint() + " ");
input.close();
}
catch (IOException ex) {
ex.printStackTrace();
}
}
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