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Mizzzz HE (Heap)
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Bint size(); // TTHRIEHE

B boolean isEmpty(); // EHHET

B void clear(); /] BE

B void add(E element); // #IN7c=

BE get(); /] FRIBHEIITER

WmE remove(); // MIBRMEINITE=

BE replace(E element); // MIBRIEITEBIBERFEAN—F7TE=



Muzzrs —RHE (Binary Heap)
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public E get() {
emptyCheck();
return elements[@];

private void emptyCheck() {
if (size == 0) {
throw new IndexOutOfBoundsException("Heap is empty");
}
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ORYEIEZE: O(logn)
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public void add(E element) {
elementNotNullCheck(element);
ensureCapacity(size + 1);

elements[size++] = element;
siftUp(size - 1);

}

private void siftUp(int index) {
E element = elements[index];

while (lindex > @) {

int parentIndex =|(index - 1) >> 1;

E parent = elements[parentIndex];

[/ /AN R

if (compare(parent, element) >= ©

) break;

/] FF ot & AR index i &
elements[index] = parent;
index = parentlIndex;

}

elements[index] = element;




Mizzzez BRRHE - 3500 - 3SR BERITEL
B SRR BEEEITE, JLUHE—Z @
OEhnIlTmRED, BERKZNEAER EE

B YN ERCIERES
O s LA AHERY 3 * O(logn) {5442 1 * O(logn) + 1




Muzzzs BAHE — HIER

o 1 2 3 4 5 6 7 8 9 o 1 2 3 4 5 6 7
80|72 |50 |68 (38|47 |21 |14 |43 43 172 |50 | 68 | 38 |47 | 21 | 14

8 9

o 1 2 3 4 5 6 7 o 1 2 3 4 5 6 7
72143 |50 |68 3847|2114 72 | 68 | 50|43 |38 (47|21 |14




Muzzns JRAHE - HIES - 245

1. B PRESEETR

2. MREE— TR
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public E remove() {
emptyCheck();
E first = elements[©9];
int lastIndex = --size;
elements[@] = elements[lastIndex];
elements[lastIndex] = null;
siftDown(0);
return first;

}

private void siftDown(int index) {
E element = elements[index];

int half = size >> 1;
while (index < half) [{ // index#iZijt it im0
/1 BRI AE T ER AT R Bl
int childIndex =|(index << 1) + 1;
E child = elements[childIndex];

int rightIndex = |[childIndex + 1;

[/ AT AHA T AN

if (rightIndex < size &&
compare(elements[rightIndex], child) > @) {

child = elements[childIndex = rightIndex];

}

/] KTET TR
if (lcompare(element, child) >= @) break;

elements[index] = child;
index = childIndex;

}

elements[index] = element;




Muzzzz replace

public E replace(E element) {

E top = null;

if (size == 0) {
elements[size++] = element;

} else {
top = elements[0];
elements[@] = element;
siftDown(0);

}

return top;
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for (int i = 1;(i < size; i++) {
siftUp(i);

}
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for (int i = (size >> 1) - 1 i >=0; i--) {
siftDown(i);

}
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ORZEHRR, TRENMIn, SR h, Bf4an =20 -1

OffETRINEZFHN) =2° «(h—0) +2' *(h =D +22 x(h—=2) + -+ 2" «[h— (h - 1)]
OHMN) =h=(2°+22+22 + -4+ 2071) — [1x21 425224323+ + (h— 1) x 2071

OH(n) = h= (28 —1) — [(h—2) = 2" + 2]

OH(N) = h* 2" —h —h=2h 42041 _ 2

OH(n) =21 —h—-2=2+2" =1)—h =2n —h = 2n—-log,(n+ 1) = O(n)
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BSh)=1#%2142%2243%234...4(h—2)*2P"2 4 (h—1) % 2b1
M2S(h) =1%2242%2343%2%4+...4(h—=2)*2"1 4+ (h—-1)2b
mS(h)-2S(h) = 2"+ 22+ 23+ 42071 —(h—1) %2 = 2P = 2) — (h — 1) = 2P

BSh)=(h—-1)*2P—2h=2)=(h—-2)*2" +2
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public BinaryHeap(E[] elements, Comparator<E> comparator) {
super(comparator);

if (elements == null || elements.length == @) {

this.elements = (E[]) new Object[DEFAULT_CAPACITY];
} else {

int capacity = Math.max(DEFAULT_CAPACITY, elements.length);
this.elements = (E[]) new Object[capacity];
this.size = elements.length;

for (int i = @0; i < elements.length; i++) {
this.elements[i] = elements[i];
}

heapify();

}

private void heapify() {
for (int i = (size >> 1) - 1; i >=0; i--) {
siftDown(i);
}
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Integer[] data = {
706, 30, 34, 73, 60, 68, 43,
86, 15, 1, 64, 65, 54, 77,
25, 72, 78, 90, 57};
BinaryHeap<Integer> heap = new BinaryHeap<>(data, new Comparator<Integer>() {

public int compare(Integer ol, Integer 02) {
return o2 - ol;
}

1)
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B\ N AEECh, ERHEBARIET k N (KBIRAT n ) for (int i = 0; i <[m; i+) {

int value = data[i];

B R MR, BE O(nlogn) AOREISZYE if (minkeap.size() <[K) {

minHeap.add(value);
} else if (value|>|minHeap.get()) {

minHeap.replace(value);
m QIR HSREER, ATLUER O(nlogk) MRTIISZRERRR | mindeap.replace(value)
O FrE— )\t }
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v MSE k + 1 E0TE, MRATHIUTER, #iEH replace #(F (MBRETUTR, #556 k + 1 DEURINEIES)
O 3fEn, R FRYBRRARIAET k 1L

for (int i = @; i <[n} i++) {
int value = data[i];
if (maxHeap.size() <) {

m YNRZHREHE/RIE k PNER? maxHeap.add(vue);

1 if 1 < H .get
O FAATHE S raxieap. replace(vatuey st )
OMNSR/NFHTRTTER, FiEMA replace BE I

}
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