Bolum 8: Oncelikli Kuyruk
Veri Yapilari
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Oncelikli Kuyruk (Priority Queue)

= Ogeler oncelik sirasina gore saklanir.
= Oncelikli islemlerin yonetiminde kullantlir.
» Kuyruktan en yuksek oncelikli ogeyi ¢ikarmak icin O(1) zaman yeterlidir.
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Temel Kavramlar

= Oncelik Kuyrugu: Ogelerin saklandigi yapi.

= Oncelik: Her 6geye atanan oncelik degeri.

= En Yiuksek Oncelik: Kuyrugun basinda bulunan digimin oncelik degeri.
= FIFO lIkesi: Esit 6ncelikteki 6geler arasindaki sira.




Kullanim Alanlani

= [sletim Sistemleri: Gorev siralamasinda kullanilir.

= Cizge Algoritmalari: Dijkstra ve A* algoritmalari gibi.

= Acil Durum Ydnetimi: Hasta siralamasi ve olay yonetimi.
= Veri Sikigtirma: Huffman kodlamasi.




Temel Islemler

= Ekleme (Insertion): Oge eklenirken konumu 6nceligine gore bulunur.
= Cikarma (Extraction): En yuksek oncelikli oge cikarilir.

= Sorgulama (Peek): Oncelikli 6geyi dondurur, kuyruktan ¢ikarmaz.

* Bos mu (isEmpty): Kuyrugun bos olup olmadigini soyler.




Dizi Temsili

= Ogeler basit bir sekilde dizide tutulur.

= Oncelikli 6ge dizinin basinda saklanir.

= Oge ekleme ve cikarma islemlerinden sonra siralama bozulabilir.
= Dizinin her islemden sonra sirali kalmasi zor ve karmasik olabillir.




Baglh Liste Temsili

= Ogeler bagli liste yapisinda saklanir.
= Ogeler onceliklerine gore bagl listede uygun konuma eklenir.
= Oncelikli 6ge listenin basinda saklanir.




Ikili Heap

= [kili heap (min-heap veya max-heap) yaygin kullanilan bir veri yapisidir.
» En yuksek oncelikli oge kok dugumde bulunur.

= Oge ekleme ve ¢ikarma islemleri O(log n) zaman karmasikligina sahiptir.
» Thread-safe degildir.




Ikili Heap

= [kili Heap, 6zel bir ikili agac yapisidir.

= Min-Heap ve Max-Heap olmak tzere iki tart vardir.

= Min-Heap: KOk dugumde en dusuk oncelik degerine sahip oge bulunur.

» Max-Heap: Kok dugumde en yuksek oncelik degerine sahip 6ge bulunur.




Oge Ekleme

= Agacin bosta olan ilk yaprak dugumune oge eklenir.

= Oge ekledikten sonra, agacin yapisi bozulabilir.

* Max-heap yapisinda ata dugum cocuklarindan yuksek degere sahiptir.
= Agacin tekrar dengelenmesi icin "heapify" adi verilen bir islem yapllir.




Oge Ekleme
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Oge Cikarma

» KOk dugumde bulunan oge cikarilir.

= Agacin bos olmayan son yaprak dugumu kok’e tasinir.

* Bu islemden sonra agacin yapisi bozulabilir.

» Max-heap yapisinda ata dugum cocuklardan ytksek degere sahiptir.
= Agacin tekrar dengelenmesi icin "heapify" adi verilen bir igslem yapilir.
= heapify islemi O(log n) zaman karmasikligina sahiptir.




Oge Cikarma
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Ikili Heap Gosterimi

= Dizinin ilk elemani bos birakilir. Heap, tam ikili agactir. Degerler soldan
saga dlzey agac dolasimi ile dizi icinde saklantr.

Max Heap
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Ikili Heap Gosterimi
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Ata ve Cocuk Hesaplamalari
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Ikili Max Heap Agaci

= Her bir dugumun degeri, gocuklarinin degerinden buyuktr.
= En buydk deger kok dugumde bulunur. Kok dugumun indeksi 1°dir.
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Asagidan Yukariya Heap Agacina Donusturme

= Max heap Ikili agacinin her bir dugumunun degeri, cocuklarinin
degerlerinden buyuktur.

» Heap agacina bir oge eklendikten sonra bu 0zellik bozulabilir.
* Bu nedenle ogelerin yerlerinin degistiriimesi gerekir.

» AQa¢c asagidan yukariya dogru taranarak yeniden heap agacina
donusturme islemi (yluzduar - swim) uygulanir (bottom-up heapify).
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Max Heap Agacina Eleman Ekleme

public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
}
N++;
heap[n] = x;
yuzdur(n);

}

private void yuzdur(int k) {
while (k > 1 & heap[k / 2] < heap[k]) {
int gecici = heap[k];
heap[k] = heap[k / 2];
heap[k / 2] = gecici;
k = k / 2;
}
}
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k = k / 2;
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ekle(5)

public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
}
N++;
heap[n] = x;
yuzdur(n);
}

private void yuzdur(int k) {
while (k > 1 & heap[k / 2] < heap[k]) {
int gecici = heap[k];
heap[k] = heap[k / 2];
heap[k / 2] = gecici;
k = k / 2;
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public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
}
N++;
heap[n] = x;
k =1 yuzdur(n);
X =5 }
n =2
h

e;p.1ength _ 4 private void yuzdur(int k) {

while (k > 1 & heap[k / 2] < heap[k]) {
int gecici = heap[k];
heap[k] = heap[k / 2];

ekle(5) heap[k / 2] = gecici;

— k = k / 2;
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heap[]
public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
}
nN++;
heap[n] = x;
k =1 yuzdur(n);
X = 5 ¥
n =2 : : :
heap.length = 4 private void yuzdur(int k) {
while (k > 1 & heap[k / 2] < heap[k]) {

int gecici = heap[k];
heap[k] = heap[k / 2];

ekle(5) heap[k / 2] = gecici;
k =k / 2;

— }
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ekle(5)

—

public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
}
N++;
heap[n] = x;
yuzdur(n);
}

private void yuzdur(int k) {
while (k > 1 & heap[k / 2] < heap[k]) {
int gecici = heap[k];
heap[k] = heap[k / 2];
heap[k / 2] = gecici;
k = k / 2;
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ekle(5)

public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
}
N++;
heap[n] = x;
yuzdur(n);
— }

private void yuzdur(int k) {
while (k > 1 & heap[k / 2] < heap[k]) {
int gecici = heap[k];
heap[k] = heap[k / 2];
heap[k / 2] = gecici;
k = k / 2;
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public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
}
N++;
heap[n] = x;
yuzdur(n);

}

Eeap?1ength = 4 private void yuzdur(int k) {
while (k > 1 & heap[k / 2] < heap[k]) {
int gecici = heap[k];
heap[k] = heap[k / 2];
heap[k / 2] = gecici;
k = k / 2;
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public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
}
N++;
heap[n] = x;
yuzdur(n);

}

Eeap?1ength = 4 priv?te void yuzdur(int k) {
while (k > 1 & heap[k / 2] < heap[k]) {
int gecici = heap[k];
heap[k] = heap[k / 2];
ekle(2) heap[k / 2] = gecici;
k = k / 2;
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ekle(2)

— public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
}
N++;
heap[n] = x;
yuzdur(n);
}

private void yuzdur(int k) {
while (k > 1 & heap[k / 2] < heap[k]) {
int gecici = heap[k];
heap[k] = heap[k / 2];
heap[k / 2] = gecici;
k = k / 2;
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ekle(2)
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public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
}
N++;
heap[n] = x;
yuzdur(n);
}

private void yuzdur(int k) {
while (k > 1 & heap[k / 2] < heap[k]) {
int gecici = heap[k];
heap[k] = heap[k / 2];
heap[k / 2] = gecici;
k = k / 2;
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ekle(2)

public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
}
N++;
heap[n] = x;
yuzdur(n);
}

private void yuzdur(int k) {
while (k > 1 & heap[k / 2] < heap[k]) {
int gecici = heap[k];
heap[k] = heap[k / 2];
heap[k / 2] = gecici;
k = k / 2;
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public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
}
N++;
—>»  heap[n] = x;
yuzdur(n);

}

heap.length = 4 priv?te void yuzdur(int k) {
while (k > 1 & heap[k / 2] < heap[k]) {
int gecici = heap[k];
heap[k] = heap[k / 2];
ekle(2) heap[k / 2] = gecici;
k = k / 2;

X = 2
h = 3
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heap[]

public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
}
N++;
heap[n] = x;
—»  yuzdur(n);
}
heap.length = 4 priv?te void yuzdur(int k) {
while (k > 1 & heap[k / 2] < heap[k]) {
int gecici = heap[k];
heap[k] = heap[k / 2];
ekle(2) heap[k / 2] = gecici;
k = k / 2;

X = 2
n =3
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heap[]

public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
}
N++;
heap[n] = x;
yuzdur(n);

}

Seas. Jamcih = A — private void yuzdur(int k) {
while (k > 1 & heap[k / 2] < heap[k]) {

int gecici = heap[k];
heap[k] = heap[k / 2];
ekle(2) heap[k / 2] = gecici;
k = k / 2;

X = 2
n =3
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public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
}
N++;
heap[n] = x;
k = 3 yuzdur(n);
X = 2 }
n =3
h

e;p.1ength - 4 — private void yuzdur(int k) {

while (k > 1 & heap[k / 2] < heap[k]) {
int gecici = heap[k];
heap[k] = heap[k / 2];

ekle(2) heap[k / 2] = gecici;

k = k / 2;
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public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
}
N++;
heap[n] = x;
k = 3 yuzdur(n);
X = 2 }
n =3
h

e;p.1ength _ 4 private void yuzdur(int k) {

—» while (k > 1 && heap[k / 2] < heap[k]) {
int gecici = heap[k];
heap[k] = heap[k / 2];

ekle(2) heap[k / 2] = gecici;

k = k / 2;
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public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
}
N++;
heap[n] = x;
yuzdur(n);
}

private void yuzdur(int k) {
while (k > 1 & heap[k / 2] < heap[k]) {
int gecici = heap[k];
heap[k] = heap[k / 2];
heap[k / 2] = gecici;
k = k / 2;
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ekle(2)

public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
}
N++;
heap[n] = x;
yuzdur(n);
}

private void yuzdur(int k) {
while (k > 1 & heap[k / 2] < heap[k]) {
int gecici = heap[k];
heap[k] = heap[k / 2];
heap[k / 2] = gecici;
k = k / 2;

— }
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heap[]

public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
}
N++;
heap[n] = x;
—>  yuzdur(n);
}
heap.length = 4 priv?te void yuzdur(int k) {
while (k > 1 & heap[k / 2] < heap[k]) {
int gecici = heap[k];
heap[k] = heap[k / 2];
ekle(2) heap[k / 2] = gecici;
k = k / 2;

X = 2
n =3
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heap[]

public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
}
N++;
heap[n] = x;
yuzdur(n);
— }
heap.length = 4 priv?te void yuzdur(int k) {
while (k > 1 & heap[k / 2] < heap[k]) {
int gecici = heap[k];
heap[k] = heap[k / 2];
ekle(2) heap[k / 2] = gecici;
k = k / 2;

X = 2
n =3
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heap[]

public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
}
N++;
heap[n] = x;
yuzdur(n);

}

Eeap?1ength = 4 priv?te void yuzdur(int k) {
while (k > 1 & heap[k / 2] < heap[k]) {
int gecici = heap[k];
heap[k] = heap[k / 2];
heap[k / 2] = gecici;
k = k / 2;
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heap[]

public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
}
N++;
heap[n] = x;
yuzdur(n);

}

Eeap?1ength = 4 priv?te void yuzdur(int k) {
while (k > 1 & heap[k / 2] < heap[k]) {
int gecici = heap[k];
heap[k] = heap[k / 2];
ekle(6) heap[k / 2] = gecici;
k = k / 2;
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heap[]

— public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
}
N++;
heap[n] = x;
yuzdur(n);
X =06 }
n =3 : : :
heap.length = 4 pr1v?te void yuzdur(int k) {
while (k > 1 & heap[k / 2] < heap[k]) {
int gecici = heap[k];
heap[k] = heap[k / 2];
ekle(6) heap[k / 2] = gecici;
k = k / 2;
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heap[]

public void ekle(int x) {
—>» if (n == heap.length - 1) {
buyut(2 * heap.length);
}
N++;
heap[n] = x;
yuzdur(n);
X =06 }
n =3 : : :
heap.length = 4 pr1v?te void yuzdur(int k) {
while (k > 1 & heap[k / 2] < heap[k]) {
int gecici = heap[k];
heap[k] = heap[k / 2];
ekle(6) heap[k / 2] = gecici;
k = k / 2;
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heap[]

public void ekle(int x) {
if (n == heap.length - 1) {
— buyut(2 * heap.length);
}
N++;
heap[n] = x;
yuzdur(n);
X =06 }
n =3 : : :
heap.length = 4 pr1v?te void yuzdur(int k) {
while (k > 1 & heap[k / 2] < heap[k]) {
int gecici = heap[k];
heap[k] = heap[k / 2];
ekle(6) heap[k / 2] = gecici;
k = k / 2;
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heap[]

public void ekle(int x) {
if (n == heap.length - 1) {
— buyut(2 * heap.length);
}
N++;
heap[n] = x;
yuzdur(n);
X =06 }
n =3 : : :
heap.length = 8 pr1v?te void yuzdur(int k) {
while (k > 1 & heap[k / 2] < heap[k]) {
int gecici = heap[k];
heap[k] = heap[k / 2];
ekle(6) heap[k / 2] = gecici;
k = k / 2;
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heap[]

public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
}
—> n++;
heap[n] = x;
yuzdur(n);

}

heap.length = 8 priv?te void yuzdur(int k) {
while (k > 1 & heap[k / 2] < heap[k]) {
int gecici = heap[k];
heap[k] = heap[k / 2];
ekle(6) heap[k / 2] = gecici;
k = k / 2;

X = 6
n =4
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heap[]

public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
}
N++;
—>  heap[n] = x;
yuzdur(n);

}

heap.length = 8 priv?te void yuzdur(int k) {
while (k > 1 & heap[k / 2] < heap[k]) {
int gecici = heap[k];
heap[k] = heap[k / 2];
ekle(6) heap[k / 2] = gecici;
k = k / 2;

X = 6
n =4




5 4 2 6 | null | null | null
0 1 2 3 4 5 6 7

heap[]

public void ekle(int x) {

if (n == heap.length - 1) {
buyut(2 * heap.length);
}
N++;
heap[n] = x;
—»  yuzdur(n);
}

heap.length = 8 priv?te void yuzdur(int k) {
while (k > 1 & heap[k / 2] < heap[k]) {
int gecici = heap[k];
heap[k] = heap[k / 2];
ekle(6) heap[k / 2] = gecici;
k = k / 2;

X = 6
n =4
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heap[]

public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
}
N++;
heap[n] = x;
yuzdur(n);

}

ean. Jamcih = @ — private void yuzdur(int k) {
while (k > 1 && heap[k / 2] < heap[k]) {

int gecici = heap[k];
heap[k] = heap[k / 2];
ekle(6) heap[k / 2] = gecici;
k = k / 2;

X = 6
n =4
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heap[]

public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
}
N++;
heap[n] = x;
k = 4 yuzdur(n);
X =06 }
n =4
h — private void yuzdur(int k) {
while (k > 1 & heap[k / 2] < heap[k]) {
int gecici = heap[k];
heap[k] = heap[k / 2];
ekle(6) heap[k / 2] = gecici;
k = k / 2;

eap. length = 8
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heap[]
public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
}
N++;
k/2 =2 heap[n] = x;
k = 4 yuzdur(n);
X =06 }
n =4 : : :
heap.length = 8 pr1v?te void yuzdur(int k) {
— while (k > 1 & & heap[k / 2] < heap[k]) {
int gecici = heap[k];
heap[k] = heap[k / 2];
ekle(6) heap[k / 2] = gecici;

k = k / 2;
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heap[]
public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
}
N++;
k/2 =2 heap[n] = x;
k = 4 yuzdur(n);
X =06 }
n =4 : : :
heap.length = 8 pr1v?te void yuzdur(int k) {
— while (k > 1 & & heap[k / 2] < heap[k]) {
int gecici = heap[k];
heap[k] = heap[k / 2];
ekle(6) heap[k / 2] = gecici;

k = k / 2;
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heap[]
public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
gecici = 6 i++;
k/2 =2 heap[n] = x;
k = 4 yuzdur(n);
X =06 }
n =4 : : :
heap.length = 8 private void yuzdur(int k) {
while (k > 1 & heap[k / 2] < heap[k]) {
— int gecici = heap[k];
heap[k] = heap[k / 2];
ekle(6) heap[k / 2] = gecici;
k = k / 2;
}
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heap[]
public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
gecici = 6 i++;
k/2 =2 heap[n] = x;
k = 4 yuzdur(n);
X =06 }
n =4 : : :
heap.length = 8 private void yuzdur(int k) {
while (k > 1 & heap[k / 2] < heap[k]) {
int gecici = heap[k];
— heap[k] = heap[k / 2];
ekle(6) heap[k / 2] = gecici;
k = k / 2;
}
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heap[]
public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
gecici = 6 i++;
k/2 =2 heap[n] = x;
k = 4 yuzdur(n);
X =06 }
n =4 : : :
heap.length = 8 private void yuzdur(int k) {
while (k > 1 & heap[k / 2] < heap[k]) {
int gecici = heap[k];
heap[k] = heap[k / 2];
ekle(6) — heap[k / 2] = gecici;

k = k / 2;
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heap[]
public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
gecici = 6 i++;
k/2 =2 heap[n] = x;
k = 2 yuzdur(n);
X =06 }
n =4 : : :
heap.length = 8 private void yuzdur(int k) {
while (k > 1 & heap[k / 2] < heap[k]) {
int gecici = heap[k];
heap[k] = heap[k / 2];
ekle(6) heap[k / 2] = gecici;
— k =k / 2;
}
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heap[]

public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
}
N++;
heap[n] = x;
k 2 yuzdur(n);
X =06 }
n =4
h private void yuzdur(int k) {
—» while (k > 1 && heap[k / 2] < heap[k]) {
int gecici = heap[k];
heap[k] = heap[k / 2];
ekle(6) heap[k / 2] = gecici;
k = k / 2;

eap. length = 8
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heap[]
public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
}
N++;
k/2 =1 heap[n] = x;
k = 2 yuzdur(n);
X =06 }
n =4 : : :
heap.length = 8 pr1v?te void yuzdur(int k) {
—» while (k > 1 && heap[k / 2] < heap[k]) {
int gecici = heap[k];
heap[k] = heap[k / 2];
ekle(6) heap[k / 2] = gecici;

k = k / 2;
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heap[]
public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
}
N++;
k/2 =1 heap[n] = x;
k = 2 yuzdur(n);
X =06 }
n =4 : : :
heap.length = 8 pr1v?te void yuzdur(int k) {
—» while (k > 1 && heap[k / 2] < heap[k]) {
int gecici = heap[k];
heap[k] = heap[k / 2];
ekle(6) heap[k / 2] = gecici;

k = k / 2;
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heap[]
public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
gecici = 6 i++;
k/2 =1 heap[n] = x;
k = 2 yuzdur(n);
X =06 }
n =4 : : :
heap.length = 8 private void yuzdur(int k) {
while (k > 1 & heap[k / 2] < heap[k]) {
— int gecici = heap[k];
heap[k] = heap[k / 2];
ekle(6) heap[k / 2] = gecici;
k = k / 2;
}
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heap[]
public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
gecici = 6 i++;
k/2 =1 heap[n] = x;
k = 2 yuzdur(n);
X =06 }
n =4 : : :
heap.length = 8 private void yuzdur(int k) {
while (k > 1 & heap[k / 2] < heap[k]) {
int gecici = heap[k];
— heap[k] = heap[k / 2];
ekle(6) heap[k / 2] = gecici;
k = k / 2;
}
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heap[]
public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
gecici = 6 i++;
k/2 =1 heap[n] = x;
k = 2 yuzdur(n);
X =06 }
n =4 : : :
heap.length = 8 private void yuzdur(int k) {
while (k > 1 & heap[k / 2] < heap[k]) {
int gecici = heap[k];
heap[k] = heap[k / 2];
ekle(6) — heap[k / 2] = gecici;

k = k / 2;
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heap[]
public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
gecici = 6 i++;
k/2 =1 heap[n] = x;
k =1 yuzdur(n);
X =06 }
n =4 : : :
heap.length = 8 private void yuzdur(int k) {
while (k > 1 & heap[k / 2] < heap[k]) {
int gecici = heap[k];
heap[k] = heap[k / 2];
ekle(6) heap[k / 2] = gecici;
— k =k / 2;
}
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heap[]

public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
}
N++;
heap[n] = x;
k 1 yuzdur(n);
X =06 }
n =4
h private void yuzdur(int k) {
— while (k > 1 & & heap[k / 2] < heap[k]) {
int gecici = heap[k];
heap[k] = heap[k / 2];
ekle(6) heap[k / 2] = gecici;
k = k / 2;

eap. length = 8
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heap[]

public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
}
N++;
heap[n] = x;
k 1 yuzdur(n);
X =06 }
n =4
h private void yuzdur(int k) {
while (k > 1 & heap[k / 2] < heap[k]) {
int gecici = heap[k];
heap[k] = heap[k / 2];
ekle(6) heap[k / 2] = gecici;
k = k / 2;

eap. length = 8

— }
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heap[]

public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
}
N++;
heap[n] = x;
—»  yuzdur(n);
}
heap.length = 8 priv?te void yuzdur(int k) {
while (k > 1 & heap[k / 2] < heap[k]) {
int gecici = heap[k];
heap[k] = heap[k / 2];
ekle(6) heap[k / 2] = gecici;
k = k / 2;

X = 6
n =4
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heap[]

public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
}
N++;
heap[n] = x;
yuzdur(n);
— }
heap.length = 8 priv?te void yuzdur(int k) {
while (k > 1 & heap[k / 2] < heap[k]) {
int gecici = heap[k];
heap[k] = heap[k / 2];
ekle(6) heap[k / 2] = gecici;
k = k / 2;

X = 6
n =4
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heap[]

public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
}
N++;
heap[n] = x;
yuzdur(n);

}

Eeap?]ength _ 8 priv?te void yuzdur(int k) {
while (k > 1 & heap[k / 2] < heap[k]) {
int gecici = heap[k];
heap[k] = heap[k / 2];
heap[k / 2] = gecici;
k = k / 2;
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heap[]

public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
}
N++;
heap[n] = x;
yuzdur(n);

}

Eeap?]ength _ 8 priv?te void yuzdur(int k) {
while (k > 1 & heap[k / 2] < heap[k]) {
int gecici = heap[k];
heap[k] = heap[k / 2];
ekle(1) heap[k / 2] = gecici;
k = k / 2;
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heap[]

—> public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
}
N++;
heap[n] = x;
yuzdur(n);

}

heap.length = 8 priv?te void yuzdur(int k) {
while (k > 1 & heap[k / 2] < heap[k]) {
int gecici = heap[k];
heap[k] = heap[k / 2];
ekle(1) heap[k / 2] = gecici;
k = k / 2;

X =1
n =4
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heap[]

public void ekle(int x) {
—>» if (n == heap.length - 1) {
buyut(2 * heap.length);
}
N++;
heap[n] = x;
yuzdur(n);

}

heap.length = 8 priv?te void yuzdur(int k) {
while (k > 1 & heap[k / 2] < heap[k]) {
int gecici = heap[k];
heap[k] = heap[k / 2];
ekle(1) heap[k / 2] = gecici;
k = k / 2;

X =1
n =4
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heap[]

public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
}
—>  N++;
heap[n] = x;
yuzdur(n);
X =1 }
n=>5 : : :
heap.length = 8 pr1v?te void yuzdur(int k) {
while (k > 1 & heap[k / 2] < heap[k]) {
int gecici = heap[k];
heap[k] = heap[k / 2];
ekle(1) heap[k / 2] = gecici;
k = k / 2;




6 5 2 4 1 | null | null
0 1 2 3 4 5 6 7

heap[]

public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
}
N++;
—>»  heap[n] = x;
yuzdur(n);
X =1 }
n=>5 : : :
heap.length = 8 pr1v?te void yuzdur(int k) {
while (k > 1 & heap[k / 2] < heap[k]) {
int gecici = heap[k];
heap[k] = heap[k / 2];
ekle(1) heap[k / 2] = gecici;
k = k / 2;
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heap[]

public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
}
N++;
heap[n] = x;
—»  yuzdur(n);
X =1 }
n=>5 : : :
heap.length = 8 pr1v?te void yuzdur(int k) {
while (k > 1 & heap[k / 2] < heap[k]) {
int gecici = heap[k];
heap[k] = heap[k / 2];
ekle(1) heap[k / 2] = gecici;
k = k / 2;
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heap[]

public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
}
N++;
heap[n] = x;
k =5 yuzdur(n);
X =1 }
n=>5
h — private void yuzdur(int k) {
while (k > 1 & heap[k / 2] < heap[k]) {
int gecici = heap[k];
heap[k] = heap[k / 2];
ekle(1) heap[k / 2] = gecici;
k = k / 2;

eap. length = 8
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heap[]

public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
}
N++;
heap[n] = x;
k =5 yuzdur(n);
X =1 }
n=>5
h private void yuzdur(int k) {
— while (k > 1 & & heap[k / 2] < heap[k]) {
int gecici = heap[k];
heap[k] = heap[k / 2];
ekle(1) heap[k / 2] = gecici;
k = k / 2;

eap. length = 8
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heap[]
public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
}
N++;
k/2 =2 heap[n] = x;
k =5 yuzdur(n);
X =1 }
n =5 : : :
heap.length = 8 pr1v?te void yuzdur(int k) {
— while (k > 1 & & heap[k / 2] < heap[k]) {
int gecici = heap[k];
heap[k] = heap[k / 2];
ekle(1) heap[k / 2] = gecici;

k = k / 2;
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heap[]
public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
}
N++;
k/2 =2 heap[n] = x;
k =5 yuzdur(n);
X =1 }
n =5 : : :
heap.length = 8 pr1v?te void yuzdur(int k) {
— while (k > 1 & & heap[k / 2] < heap[k]) {
int gecici = heap[k];
heap[k] = heap[k / 2];
ekle(1) heap[k / 2] = gecici;

k = k / 2;




6 5 2 4 1 | null | null
0 1 2 3 4 5 6 7

heap[]
public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
}
N++;
k/2 =2 heap[n] = x;
k =5 yuzdur(n);
X =1 }
n =5 : : :
heap.length = 8 pr1v?te void yuzdur(int k) {
while (k > 1 & heap[k / 2] < heap[k]) {
int gecici = heap[k];
heap[k] = heap[k / 2];
ekle(1) heap[k / 2] = gecici;

k = k / 2;

— }
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heap[]

public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
}
N++;
heap[n] = x;
—»  yuzdur(n);
X =1 }
n=>5 : : :
heap.length = 8 pr1v?te void yuzdur(int k) {
while (k > 1 & heap[k / 2] < heap[k]) {
int gecici = heap[k];
heap[k] = heap[k / 2];
ekle(1) heap[k / 2] = gecici;
k = k / 2;
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heap[]

public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
}
N++;
heap[n] = x;
yuzdur(n);
X =1 — }
n=>5 : : :
heap.length = 8 pr1v?te void yuzdur(int k) {
while (k > 1 & heap[k / 2] < heap[k]) {
int gecici = heap[k];
heap[k] = heap[k / 2];
ekle(1) heap[k / 2] = gecici;
k = k / 2;
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heap[]

public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
}
N++;
heap[n] = x;
yuzdur(n);

}

Eeap?]ength _ 8 priv?te void yuzdur(int k) {
while (k > 1 & heap[k / 2] < heap[k]) {
int gecici = heap[k];
heap[k] = heap[k / 2];
heap[k / 2] = gecici;
k = k / 2;
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heap[]

—> public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
}
N++;
heap[n] = x;
yuzdur(n);
X =3 }
n=>5 : : :
heap.length = 8 pr1v?te void yuzdur(int k) {
while (k > 1 & heap[k / 2] < heap[k]) {
int gecici = heap[k];
heap[k] = heap[k / 2];
ekle(3) heap[k / 2] = gecici;
k = k / 2;
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heap[]

public void ekle(int x) {
—>» if (n == heap.length - 1) {
buyut(2 * heap.length);
}
N++;
heap[n] = x;
yuzdur(n);
X =3 }
n=>5 : : :
heap.length = 8 pr1v?te void yuzdur(int k) {
while (k > 1 & heap[k / 2] < heap[k]) {
int gecici = heap[k];
heap[k] = heap[k / 2];
ekle(3) heap[k / 2] = gecici;
k = k / 2;
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heap[]

public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
}
—)  N++;
heap[n] = x;
yuzdur(n);

}

X =3
n =20 : : :
heap.length = 8 pr1v?te void yuzdur(int k) {
while (k > 1 & heap[k / 2] < heap[k]) {

int gecici = heap[k];

heap[k] = heap[k / 2];
ekle(3) heap[k / 2] = gecici;

k = k / 2;
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ekle(3)

public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
}
N++;
heap[n] = x;
yuzdur(n);

}

private void yuzdur(int k) {
while (k > 1 & heap[k / 2] < heap[k]) {
int gecici = heap[k];
heap[k] = heap[k / 2];
heap[k / 2] = gecici;
k = k / 2;
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ekle(3)

—

public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
}
N++;
heap[n] = x;
yuzdur(n);

}

private void yuzdur(int k) {
while (k > 1 & heap[k / 2] < heap[k]) {
int gecici = heap[k];
heap[k] = heap[k / 2];
heap[k / 2] = gecici;
k = k / 2;
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k = 6
X =3
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heap.length = 8

ekle(3)

public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
}
N++;
heap[n] = x;
yuzdur(n);
}

— private void yuzdur(int k) {
while (k > 1 & heap[k / 2] < heap[k]) {
int gecici = heap[k];
heap[k] = heap[k / 2];
heap[k / 2] = gecici;
k = k / 2;
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heap[]
public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
}
N++;
k/2 = 3 heap[n] = x;
k =6 yuzdur(n);
X =3 }
n =20 : : :
heap.length = 8 pr1v?te void yuzdur(int k) {
— while (k > 1 & & heap[k / 2] < heap[k]) {
int gecici = heap[k];
heap[k] = heap[k / 2];
ekle(3) heap[k / 2] = gecici;

k = k / 2;
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heap[]
public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
}
N++;
k/2 = 3 heap[n] = x;
k =6 yuzdur(n);
X =3 }
n =20 : : :
heap.length = 8 pr1v?te void yuzdur(int k) {
— while (k > 1 & & heap[k / 2] < heap[k]) {
int gecici = heap[k];
heap[k] = heap[k / 2];
ekle(3) heap[k / 2] = gecici;

k = k / 2;
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heap[]
public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
gecici = 3 r}:++;
k/2 = 3 heap[n] = x;
k =6 yuzdur(n);
X =3 }
n =20 : : :
heap.length = 8 private void yuzdur(int k) {
while (k > 1 & heap[k / 2] < heap[k]) {
—> int gecici = heap[k];
heap[k] = heap[k / 2];
ekle(3) heap[k / 2] = gecici;
k = k / 2;
}
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heap[]
public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
gecici = 3 i++;
k/2 = 3 heap[n] = x;
k =6 yuzdur(n);
X =3 }
n =20 : : :
heap.length = 8 private void yuzdur(int k) {
while (k > 1 & heap[k / 2] < heap[k]) {
int gecici = heap[k];
— heap[k] = heap[k / 2];
ekle(3) heap[k / 2] = gecici;
k = k / 2;
}
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heap[]
public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
gecici = 3 i++;
k/2 = 3 heap[n] = x;
k =6 yuzdur(n);
X =3 }
n =20 : : :
heap.length = 8 private void yuzdur(int k) {
while (k > 1 & heap[k / 2] < heap[k]) {
int gecici = heap[k];
heap[k] = heap[k / 2];
ekle(3) — heap[k / 2] = gecici;

k = k / 2;
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heap[]
public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
gecici = 3 i++;
k/2 = 3 heap[n] = x;
k = 3 yuzdur(n);
X =3 }
n =20 : : :
heap.length = 8 private void yuzdur(int k) {
while (k > 1 & heap[k / 2] < heap[k]) {
int gecici = heap[k];
heap[k] = heap[k / 2];
ekle(3) heap[k / 2] = gecici;
— k =k / 2;
}
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ekle(3)

public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
}
N++;
heap[n] = x;
yuzdur(n);
}

private void yuzdur(int k) {
—» while (k > 1 && heap[k / 2] < heap[k]) {
int gecici = heap[k];
heap[k] = heap[k / 2];
heap[k / 2] = gecici;
k = k / 2;



6 5 3 4 1 2 | null

heap[]
public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
}
N++;
k/2 =1 heap[n] = x;
k = 3 yuzdur(n);
X =3 }
n =20 : : :
heap.length = 8 pr1v?te void yuzdur(int k) {
—» while (k > 1 && heap[k / 2] < heap[k]) {
int gecici = heap[k];
heap[k] = heap[k / 2];
ekle(3) heap[k / 2] = gecici;

k = k / 2;
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heap[]
public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
}
N++;
k/2 =1 heap[n] = x;
k = 3 yuzdur(n);
X =3 }
n =20 : : :
heap.length = 8 pr1v?te void yuzdur(int k) {
—» while (k > 1 && heap[k / 2] < heap[k]) {
int gecici = heap[k];
heap[k] = heap[k / 2];
ekle(3) heap[k / 2] = gecici;

k = k / 2;




6 3|1 4|1 null
0o 1 3 4 5 7
heap[]

k/2 = 1

X
Il
o w w |l

n =
heap.length = 8

ekle(3)

public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
}
N++;
heap[n] = x;
yuzdur(n);
}

private void yuzdur(int k) {
while (k > 1 & heap[k / 2] < heap[k]) {
int gecici = heap[k];
heap[k] = heap[k / 2];
heap[k / 2] = gecici;
k = k / 2;

— }
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X =3
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ekle(3)

—

public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
}
N++;
heap[n] = x;
yuzdur(n);

}

private void yuzdur(int k) {
while (k > 1 & heap[k / 2] < heap[k]) {
int gecici = heap[k];
heap[k] = heap[k / 2];
heap[k / 2] = gecici;
k = k / 2;
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ekle(3)

public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
}
N++;
heap[n] = x;
yuzdur(n);
— }

private void yuzdur(int k) {
while (k > 1 & heap[k / 2] < heap[k]) {
int gecici = heap[k];
heap[k] = heap[k / 2];
heap[k / 2] = gecici;
k = k / 2;
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public void ekle(int x) {
if (n == heap.length - 1) {
buyut(2 * heap.length);
}
N++;
heap[n] = x;
yuzdur(n);

}

private void yuzdur(int k) {
while (k > 1 & heap[k / 2] < heap[k]) {
int gecici = heap[k];
heap[k] = heap[k / 2];
heap[k / 2] = gecici;
k = k / 2;
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Yukaridan Asagiya Heap Agacina Donusturme

= Max heap Ikili agacinin her bir dugumunun degeri, cocuklarinin
degerlerinden buyuktur.

* Heap agacindan bir oge cikarildiktan sonra bu 6zellik bozulabilir.
* Bu nedenle ogelerin yerlerinin degistiriimesi gerekir.

= AQac yukaridan asagilya dogru taranarak yeniden heap agacina
donusturme islemi (batir - sink) uygulanir (top-down heapify).

1/20/2023 Sercan KULCU, Tum haklari saklidir. 191
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Max Heap Agacinda En Buyuk Elemani Silme
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public int silMax() {
int max = heap[1];
yerDegistir(1,n);
n--;
batir(1);
heap[n + 1] = null;
if(n > @ && (n == (heap.length - 1) / 4)) {
kucult(heap.length / 2);
}

return max;

}

public void yerDegistir(int a, int b) {
int gecici = heap[a];
heap[a] = heap[b];
heap[b] gecici;

}
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2 null
4 8
heap[]

public int silMax() {
int max = heap[1];
yerDegistir(1,n);

}

n--;

batir(1);

heap[n + 1] = null;

if(n > @ && (n == (heap.length - 1) / 4)) {
kucult(heap.length / 2);

}

return max;

public void yerDegistir(int a, int b) {

}

int gecici

heap[a]
heap[b]

= heap[a];
heap[b];
gecici;
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public int silMax() {
int max = heap[1];
yerDegistir(1,n);

}

n--;

batir(1);

heap[n + 1] = null;

if(n > @ && (n == (heap.length - 1) / 4)) {
kucult(heap.length / 2);

}

return max;

public void yerDegistir(int a, int b) {

}

int gecici

heap[a]
heap[b]

= heap[a];
heap[b];
gecici;
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— public int silMax() {
int max = heap[1];
yerDegistir(1,n);

}

n--;

batir(1);

heap[n + 1] = null;

if(n > @ && (n == (heap.length - 1) / 4)) {
kucult(heap.length / 2);

}

return max;

public void yerDegistir(int a, int b) {

}

int gecici

heap[a]
heap[b]

= heap[a];
heap[b];
gecici;
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public int silMax() {
int max = heap[1];
yerDegistir(1,n);

}

n--;

batir(1);

heap[n + 1] = null;

if(n > @ && (n == (heap.length - 1) / 4)) {
kucult(heap.length / 2);

}

return max;

public void yerDegistir(int a, int b) {

}

int gecici

heap[a]
heap[b]

= heap[a];
heap[b];
gecici;
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public int silMax() {
int max = heap[1];
yerDegistir(1,n);

}

n--;

batir(1);

heap[n + 1] = null;

if(n > @ && (n == (heap.length - 1) / 4)) {
kucult(heap.length / 2);

}

return max;

public void yerDegistir(int a, int b) {

}

int gecici

heap[a]
heap[b]

= heap[a];
heap[b];
gecici;
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public int silMax() {
int max = heap[1];
yerDegistir(1,n);

}

n--;

batir(1);

heap[n + 1] = null;

if(n > @ && (n == (heap.length - 1) / 4)) {
kucult(heap.length / 2);

}

return max;

— public void yerDegistir(int a, int b) {

}

int gecici

heap[a]
heap[b]

= heap[a];
heap[b];
gecici;
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public int silMax() {
int max = heap[1];
yerDegistir(1,n);

}

n--;

batir(1);

heap[n + 1] = null;

if(n > @ && (n == (heap.length - 1) / 4)) {
kucult(heap.length / 2);

}

return max;

— public void yerDegistir(int a, int b) {

}

int gecici

heap[a]
heap[b]

= heap[a];
heap[b];
gecici;
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public int silMax() {
int max = heap[1];
yerDegistir(1,n);

}

n--;

batir(1);

heap[n + 1] = null;

if(n > @ && (n == (heap.length - 1) / 4)) {
kucult(heap.length / 2);

}

return max;

public void yerDegistir(int a, int b) {

}

int gecici

heap[a]
heap[b]

= heap[a];
heap[b];
gecici;
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public int silMax() {
int max = heap[1];
yerDegistir(1,n);

}

n--;

batir(1);

heap[n + 1] = null;

if(n > @ && (n == (heap.length - 1) / 4)) {
kucult(heap.length / 2);

}

return max;

public void yerDegistir(int a, int b) {

}

int gecici

heap[a]
heap[b]

= heap[a];
heap[b];
gecici;
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public int silMax() {
int max = heap[1];
yerDegistir(1,n);

}

n--;

batir(1);

heap[n + 1] = null;

if(n > @ && (n == (heap.length - 1) / 4)) {
kucult(heap.length / 2);

}

return max;

public void yerDegistir(int a, int b) {

}

int gecici

heap[a]
heap[b]

= heap[a];
heap[b];
gecici;
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public int silMax() {
int max = heap[1];
yerDegistir(1,n);

}

n--;

batir(1);

heap[n + 1] = null;

if(n > @ && (n == (heap.length - 1) / 4)) {
kucult(heap.length / 2);

}

return max;

public void yerDegistir(int a, int b) {

}

int gecici

heap[a]
heap[b]

= heap[a];
heap[b];
gecici;
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public int silMax() {
int max = heap[1];
yerDegistir(1,n);

}

n--;

batir(1);

heap[n + 1] = null;

if(n > @ && (n == (heap.length - 1) / 4)) {
kucult(heap.length / 2);

}

return max;

public void yerDegistir(int a, int b) {

}

int gecici

heap[a]
heap[b]

= heap[a];
heap[b];
gecici;
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public int silMax() {
int max = heap[1];
yerDegistir(1,n);

}

n--;

batir(1);

heap[n + 1] = null;

if(n > @ && (n == (heap.length - 1) / 4)) {
kucult(heap.length / 2);

}

return max;

public void yerDegistir(int a, int b) {

}

int gecici

heap[a]
heap[b]

= heap[a];
heap[b];
gecici;
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— public void batir(int k) {
while(2*k <= n) {
int j = 2*k;
if(j < n & heap[j] < heap[j+1]) {
J++;
}
if(heap[k] >= heap[]j]) {
break;
}
yerDegistir(k, j);
k = 3;
}
}

public void yerDegistir(int a, int b) {
si1Max() int gecici = heap[a];
heap[a] = heap[b];
heap[b] gecici;
}

~—=r| b

=
Q
X
o) BN | I o
(o)




null | heap[]

N
(Y
|Vl |«—35

public void batir(int k) {
—> while(2*k <= n) {
int j = 2*k;
if(j < n & heap[j] < heap[j+1]) {
J++;
}
if(heap[k] >= heap[]j]) {
break;
}
yerDegistir(k, j);
k = 3;
}
}

public void yerDegistir(int a, int b) {
si1Max() int gecici = heap[a];
heap[a] = heap[b];
heap[b] gecici;
}
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public void batir(int k) {
while(2*k <= n) {
— int j = 2%k;
if(j < n & heap[j] < heap[j+1]) {
J++;
}
if(heap[k] >= heap[]j]) {
break;
}
yerDegistir(k, j);
2 k = 3;
}

~ | b
\—.—»N w
w
Ul

~ .

max

DIl BN

}

public void yerDegistir(int a, int b) {
si1Max() int gecici = heap[a];
heap[a] = heap[b];
heap[b] = gecici;
}
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public void batir(int k) {
while(2*k <= n) {
int j = 2*k;
— if(j < n & heap[j] < heap[j+1]) {
J++;
}
if(heap[k] >= heap[]j]) {
break;
}
yerDegistir(k, j);
9 K = 3;
}
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public void yerDegistir(int a, int b) {
si1Max() int gecici = heap[a];
heap[a] = heap[b];
heap[b] = gecici;
}
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public void batir(int k) {
while(2*k <= n) {

int j = 2*k;
if(j < n & heap[j] < heap[j+1]) {

— JH+;
}
if(heap[k] >= heap[]j]) {

break;

}
yerDegistir(k, j);

9 K = 3;

}
}

public void yerDegistir(int a, int b) {
si1Max() int gecici = heap[a];
heap[a] = heap[b];
heap[b] = gecici;
}
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public void batir(int k) {
while(2*k <= n) {
int j = 2*k;
if(j < n & heap[j] < heap[j+1]) {
J++;
}
—_ if(heap[k] >= heap[]j]) {
break;
}
yerDegistir(k, j);
9 k = 3;
}
}

public void yerDegistir(int a, int b) {
si1Max() int gecici = heap[a];
heap[a] = heap[b];
heap[b] = gecici;
}
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public void batir(int k) {
while(2*k <= n) {
int j = 2*k;
if(j < n & heap[j] < heap[j+1]) {
J++;
}
if(heap[k] >= heap[]j]) {
break;
}
yerDegistir(k, j);
9 K = 3;
}
}

public void yerDegistir(int a, int b) {
si1Max() int gecici = heap[a];
heap[a] = heap[b];
heap[b] = gecici;
}
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1 1 public void batir(int k) {
a b while(2*k <= n) {
int j = 2*k;
if(j < n & heap[j] < heap[j+1]) {
JH+;
}
b =3 if(heap[k] >= heap[j]) {
a = 1 break;
j =3 )
k = 1 yerDegistir(k, j);
max = 9 k = 3;
n==o6 }
}
_ — public void yerDegistir(int a, int b) {
siIMax() int gecici = heap[a];

heap[a] = heap[b];
heap[b] = gecici;
}
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4 6 null | heap[]
0 1 3 5 7 8
1 1 public void batir(int k) {
a b while(2*k <= n) {
int j = 2*k;
if(j < n & heap[j] < heap[j+1]) {
J++;
gecici = 4 }
b = 3 if(heap[k] >= heap[j]) {
a 1 break;
j =3 )
k 1 yerDegistir(k, j);
max = 9 k = 3;
n==o6 }
}
_ public void yerDegistir(int a, int b) {
siIMax() —) int gecici = heap[a];

heap[a] = heap[b];
heap[b] = gecici;
}
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6 6 null | heap[]
0 1 3 5 7 8
1 1 public void batir(int k) {
a b while(2*k <= n) {
int j = 2*k;
if(j < n & heap[j] < heap[j+1]) {
J++;
gecici = 4 }
b = 3 if(heap[k] >= heap[j]) {
a 1 break;
j =3 )
k 1 yerDegistir(k, j);
max = 9 k = 3;
n==6 }
}
_ public void yerDegistir(int a, int b) {
siIMax() int gecici = heap[a];

—  heap[a] = heap[b];
heap[b] = gecici;

}
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1 1 public void batir(int k) {
a b while(2*k <= n) {
int j = 2*k;
if(j < n & heap[j] < heap[j+1]) {
J++;
gecici = 4 }
b = 3 if(heap[k] >= heap[j]) {
a 1 break;
j =3 )
k 1 yerDegistir(k, j);
max = 9 k = J;
n==6 }
}
_ public void yerDegistir(int a, int b) {
siIMax() int gecici = heap[a];

heap[a] = heap[b];
—> heap[b] = gecici;
}
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public void batir(int k) {
while(2*k <= n) {
int j = 2*k;
if(j < n & heap[j] < heap[j+1]) {
J++;
}
if(heap[k] >= heap[]j]) {
break;
}
yerDegistir(k, j);
9 K = 3;
}
}

public void yerDegistir(int a, int b) {
si1Max() int gecici = heap[a];
heap[a] = heap[b];
heap[b] = gecici;
}
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public void batir(int k) {
while(2*k <= n) {
int j = 2*k;
if(j < n & heap[j] < heap[j+1]) {
J++;
}
if(heap[k] >= heap[]j]) {
break;
}
yerDegistir(k, j);
9 — k = 3
}
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public void yerDegistir(int a, int b) {
si1Max() int gecici = heap[a];
heap[a] = heap[b];
heap[b] = gecici;
}
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public void batir(int k) {
—>» while(2*k <= n) {
int j = 2%k;
if(j < n & heap[j] < heap[j+1]) {
J++;
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}

if(heap[k] >= heap[j]) {
break;

}

yerDegistir(k, j);
k= 3;

}

}

public void yerDegistir(int a, int b) {
si1Max() int gecici = heap[a];
heap[a] = heap[b];
heap[b] gecici;
}
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public void batir(int k) {
while(2*k <= n) {
e 4 int j = 2*k;
if(j < n & heap[j] < heap[j+1]) {
J++;
}
if(heap[k] >= heap[]j]) {
break;
}
yerDegistir(k, j);
9 K = 3;
}
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public void yerDegistir(int a, int b) {
si1Max() int gecici = heap[a];
heap[a] = heap[b];
heap[b] = gecici;
}
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public void batir(int k) {
while(2*k <= n) {
int j = 2*k;
— if(j < n & heap[j] < heap[j+1]) {
J++;
}
if(heap[k] >= heap[]j]) {
break;
}
yerDegistir(k, j);
9 K = 3;
}
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public void yerDegistir(int a, int b) {
si1Max() int gecici = heap[a];
heap[a] = heap[b];
heap[b] = gecici;
}
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public void batir(int k) {
while(2*k <= n) {
int j = 2*k;
if(j < n & heap[j] < heap[j+1]) {
J++;
}
—> if(heap[k] >= heap[]j]) {
break;
}
yerDegistir(k, j);
9 K = 3;
}
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public void yerDegistir(int a, int b) {
si1Max() int gecici = heap[a];
heap[a] = heap[b];
heap[b] = gecici;
}
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public void batir(int k) {
while(2*k <= n) {
int j = 2*k;
if(j < n & heap[j] < heap[j+1]) {
J++;
}
—> if(heap[k] >= heap[]j]) {
break;
}
yerDegistir(k, j);
9 K = 3;
}
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public void yerDegistir(int a, int b) {
si1Max() int gecici = heap[a];
heap[a] = heap[b];
heap[b] = gecici;
}
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public void batir(int k) {
while(2*k <= n) {
int j = 2*k;
if(j < n & heap[j] < heap[j+1]) {
J++;
}
if(heap[k] >= heap[]j]) {
break;
}
yerDegistir(k, j);
9 K = 3;
}
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public void yerDegistir(int a, int b) {
si1Max() int gecici = heap[a];
heap[a] = heap[b];
heap[b] = gecici;
}
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public void batir(int k) {
while(2*k <= n) {
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int j = 2*k;
if(j < n & heap[j] < heap[j+1]) {
J++;

}
b =075 if(heap[k] >= heap[j]) {
a = 4 break;
j =6 }
k = 3 yerDegistir(k, j);
max = 9 k = 3;
n==~6 }

}
_ — public void yerDegistir(int a, int b) {

silMax() int gecici = heap[a];

heap[a] = heap[b];
heap[b] = gecici;
}
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public void batir(int k) {
while(2*k <= n) {
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int j = 2*k;
if(j < n & heap[j] < heap[j+1]) {
J++;
gecici = 4 }
b =5 if(heap[k] >= heap[j]) {
a =4 break;
] =6 }
k 3 yerDegistir(k, j);
max = 9 k = j;
n==~6 }
}
public void yerDegistir(int a, int b) {
si1Max() —>» int gecici = heap[a];

heap[a] = heap[b];
heap[b] = gecici;
}
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public void batir(int k) {
while(2*k <= n) {
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int j = 2*k;
if(j < n & heap[j] < heap[j+1]) {
J++;
gecici = 4 }
b =5 if(heap[k] >= heap[j]) {
a =4 break;
] =6 }
k 3 yerDegistir(k, j);
max = 9 k = j;
n==~6 }
}
public void yerDegistir(int a, int b) {
si1Max() int gecici = heap[a];

—>» heap[a] = heap[b];
heap[b] = gecici;

}
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public void batir(int k) {
while(2*k <= n) {

o
Q — W | L
Ul
O —>0|PH |«—>
N
o

int j = 2*k;
if(j < n & heap[j] < heap[j+1]) {
J++;
gecici = 4 }
b =5 if(heap[k] >= heap[j]) {
a =4 break;
] =6 }
k 3 yerDegistir(k, j);
max = 9 k = j;
n==~6 }
}
public void yerDegistir(int a, int b) {
si1Max() int gecici = heap[a];

heap[a] = heap[b];
—» heap[b] = gecici;
}
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public void batir(int k) {
while(2*k <= n) {
int j = 2*k;
if(j < n & heap[j] < heap[j+1]) {
J++;
}
if(heap[k] >= heap[]j]) {
break;
}
yerDegistir(k, j);
9 K = 3;
}
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public void yerDegistir(int a, int b) {
si1Max() int gecici = heap[a];
heap[a] = heap[b];
heap[b] = gecici;
}
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public void batir(int k) {
while(2*k <= n) {
int j = 2*k;
if(j < n & heap[j] < heap[j+1]) {
J++;
}
if(heap[k] >= heap[]j]) {
break;
}
yerDegistir(k, j);
9 —> k = j;
}
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public void yerDegistir(int a, int b) {
si1Max() int gecici = heap[a];
heap[a] = heap[b];
heap[b] = gecici;
}
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public void batir(int k) {
—>» while(2*k <= n) {
int j = 2*k;
if(j < n & heap[j] < heap[j+1]) {
J++;
}
if(heap[k] >= heap[]j]) {
break;
}
yerDegistir(k, j);
9 K = 3;
}
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public void yerDegistir(int a, int b) {
si1Max() int gecici = heap[a];
heap[a] = heap[b];
heap[b] = gecici;
}
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public void batir(int k) {
while(2*k <= n) {
int j = 2*k;
if(j < n & heap[j] < heap[j+1]) {
J++;
}
if(heap[k] >= heap[]j]) {
break;
}
yerDegistir(k, j);
9 K = 3;
}
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public void yerDegistir(int a, int b) {
si1Max() int gecici = heap[a];
heap[a] = heap[b];
heap[b] = gecici;
}
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public int silMax() {
int max = heap[1];
yerDegistir(1,n);

}

n--;

batir(1);

heap[n + 1] = null;

if(n > @ && (n == (heap.length - 1) / 4)) {
kucult(heap.length / 2);

}

return max;

public void yerDegistir(int a, int b) {

}

int gecici

heap[a]
heap[b]

= heap[a];
heap[b];
gecici;
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public int silMax() {

}

public void yerDegistir(int a, int b) {
int gecici
heap[a]
heap[b]

}

batir(1);
heap[n + 1] = null;
if(n > 0 && (n ==

kucult(heap.length / 2);

int max = heap[1];
yerDegistir(1,n);

return max;

= heap[a];

heap[b];
gecici;

(heap.length - 1) / 4)) {
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public int silMax() {

}

public void yerDegistir(int a, int b) {
int gecici
heap[a]
heap[b]

}

batir(1);
heap[n + 1] = null;
if(n > 0 && (n ==

kucult(heap.length / 2);

int max = heap[1];
yerDegistir(1,n);

return max;

= heap[a];

heap[b];
gecici;

(heap.length - 1) / 4)) {
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public int silMax() {

—_
}

public void yerDegistir(int a, int b) {
int gecici
heap[a]
heap[b]

}

batir(1);
heap[n + 1] = null;
if(n > 0 && (n ==

kucult(heap.length / 2);

int max = heap[1];
yerDegistir(1,n);

return max;

= heap[a];

heap[b];
gecici;

(heap.length - 1) / 4)) {



null

null

O|PH |35

7

8

heap[]

public int silMax() {

}

public void yerDegistir(int a, int b) {
int gecici
heap[a]
heap[b]

}

batir(1);
heap[n + 1] = null;
if(n > 0 && (n ==

kucult(heap.length / 2);

int max = heap[1];
yerDegistir(1,n);

return max;

= heap[a];

heap[b];
gecici;

(heap.length - 1) / 4)) {
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public int silMax() {
int max = heap[1];
yerDegistir(1,n);
n--;

—) batir(1);
heap[n + 1] = null;
if(n > @ && (n == (heap.length - 1) / 4)) {
kucult(heap.length / 2);
e }

return max;

}

public void yerDegistir(int a, int b) {
int gecici = heap[a];
heap[a] = heap[b];
heap[b] gecici;

}
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public int silMax() {

int max = heap[1];
yerDegistir(1,n);
n--;
batir(1);

—  heap[n + 1] = null;
if(n > @ && (n == (heap.length - 1) / 4)) {

kucult(heap.length / 2);
e }

return max;

}

public void yerDegistir(int a, int b) {
int gecici = heap[a];
heap[a] = heap[b];
heap[b] gecici;

}

I X
NI




null | null | null | null | null | null | heap[]
3 4 5 6 7 8

N| P |35

public int silMax() {
int max = heap[1];
yerDegistir(1,n);
n--;
batir(1);
heap[n + 1] = null;

—» if(n > 0 & & (n == (heap.length - 1) / 4)) {
kucult(heap.length / 2);
e }

return max;

}

public void yerDegistir(int a, int b) {
int gecici = heap[a];
heap[a] = heap[b];
heap[b] gecici;

}
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public int silMax() {
int max = heap[1];
yerDegistir(1,n);
n--;
batir(1);
heap[n + 1] = null;
if(n > @ & (n == (heap.length - 1) / 4)) {
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