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@ arrayl[i] <= array[2i + 1] H array[i] <= array[2i + 2]; FRA/IMREH;
@ arrayl[i] >= array[2i + 1] H array[i] >= array[2i + 2]; FRAKXIRHE;
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public class HeapSort {

/] FFEKIRHE: KarrayBpkste — XN FiELEta
private int[] buildMaxHeap(int[] array) {

// N&fe— "5 Rarray.length-1TH9RF5 = (array.length-1-1) /2FR, BEETR0, RE
it
for (inti = (array.length - 2) / 2;i >=0; i--) {

adjustDownToUp(array, i, array.length);
}

return array;
}

// BtEgarray [k]|E TME LES RS
private void adjustDownToUp(int[] array, int k, int length) {

int temp = array[k];
for(inti=2*k+ 1;i<length-1;i=2%i+1){// iR ATRKIERZSF, BTRR
FT RE EEE

if (i < length && arrayl[i] < array[i + 1]) { // B RBKRRIF 15 RAY TR
i++; // RTRNGZT>E%T, WBRGZFBRE TR

}
if (temp >= array[i]) { / IRT R >=EAFRPREFRAE, BBEER

break;
}else { // IR TR <EAFEPRBEFRKE
array[k] = array[il]; // BEGFERPRK(Earray[i[FEENFE TR L
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k=1i;// [R§2] 1E8k{E, LAR4GRER T EE
}
}
array[k] = temp; // #ABNEREVERARENE

// HEHERR
public int[] heapSort(int[] array) {

array = buildMaxHeap(array); // #Jsa%H, array[0]A5E—{ERANITE
for (inti = array.length - 1;i > 1; i--) {

int temp = array[0]; // SHETUTEFIHTRE:, BERISRRATTRERINEIFE
array[0] = array[i];
array[i] = temp;
adjustDownToUp(array, 0, i); // B, ERIRATEEIRMNHE
}

return array;

}

// BBRIETTERIRE
public int[] deleteMax(int[] array) {
/] BHENEE— I TTRSHITERE, HEKTREIRI-99999
array[0] = array[array.length - 1];
array[array.length - 1] = -99999;
// SRR TS R TR R
adjustDownToUp(array, 0, array.length);
return array;,

}

/] ENRE A KiRarrayhiE N EiEdata
public int[] insertData(int[] array, int data) {

array[array.length - 1] = data; // ¥&# RATEHRIRIR
int k = array.length - 1; // EEEENT R

int parent = (k-1)/2; // NFEDR

while (parent >= 0 && data > array[parent]) {

array[k] = array[parent]; // SEETIR N
k = parent;
if (parent != 0) {

parent = (parent - 1) / 2; // 4#%&[A)_EECER
} else { // R P REEEESEE, BHEREAR
break;
: }
array[k] = data; // EENRERBEIEMRRINE
return array;

}
public void toString(int[] array) {

for (inti: array) {
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System.out.print(i + " ");
}
}

public static void main(String args[]) {
HeapSort hs = new HeapSort();
int[] array = { 87, 45, 78, 32, 17, 65, 53,9, 122 };

System.out.print("fIEEKIR#EE: ");
hs.toString(hs.buildMaxHeap(array));
System.out.print("\n" + "MFRETRITER: ");
hs.toString(hs.deleteMax(array));
System.out.print("\n" + "{EAITE63:");
hs.toString(hs.insertData(array, 63));

System.out.print("\n" + "XiR#HERE: ");
hs.toString(hs.heapSort(array));

}
}
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