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Priority Queues
At any time, an element with arbitrary priority, such as highest
or lowest, can be inserted into or removed from the queue
priority queues is as an unordered linear list
Heaps are frequently used to implement priority queues

e Two kinds :
Min priority queue Max priority queue
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template <class E> template <class E>
class MinPQ class MaxPQ
{ {
public: public:
Virtual bool Insert (E& d) = 0; Virtual bool Insert (E& d) = 0;
Virtual bool Remove (E& d) = 0; Virtual bool Remove (E& d) = 0;
h I
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Definition of a Heap

* Acomplete binary tree * Acomplete binary tree
« Amin tree * Amax tree
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Min heap Max heap
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Array Representation

Heap is a complete binary tree is represented sequentially
e Using an array

minHeapl[]
i 0123 456 7809 10

data | [oo[17]es] 23]45] 78] 87] 53[ 3] ]
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Min/Max Priority Queue

< Collection of elements
< Each element has a priority or key

« Supports following operations:

= empty

= size
insert an element into the priority queue (push)
get element with min /max priority (top)
remove element with min/max priority (pop)
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Abstract Data Type of MinHeap
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template <class E>
class MinHeap : public MinPQ<E>

{
public:
MinHeap (int sz = DefaultSize); VECE-=ES
MinHeap (E arrf], int n); VECE¥=E3
~MinHeap(){ delete [ ] heap; } 114748 2%
bool Insert (E& d); J/E::ZaS
bool Remove (E& d); RS
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bool IsEmpty () const JESE:: =8
{ return currentSize ==0; }

bool IsFull () const [ESE: 3
{ return currentSize == maxHeapSize; }

void MakeEmpty () { currentSize =0; } k- 3=k

private:
E *heap; JIE-TS: T o028
int currentSize; JIF AN 2 AT S FA 2K
int maxHeapSize; B -2 - =0
void siftDown (int start, int m); /8 #3555
void siftUp (int start); 1A S5

b
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Constructor

template <class E>
MinHeap<E>::MinHeap (int sz)
{
maxHeapSize = (DefaultSize < sz) ? sz : DefaultSize;
heap = new E[maxHeapSize]; IR E £ X=SPE |
if (heap == NULL) {
cerr << “sEHwMIERAK! 7 <<endl; exit(l);

}

currentSize = 0; /3230 AT R A
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Min heap

e The initial priority queue is as an unordered linear list

* Such as 53,17,78,23,45,65,87,09

* Loops a sift down process make min heap
— Begins at the last non-leaf node of the tree

— From the correct place move toward the root
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template <class E>
MinHeap<E>::MinHeap (E arr[], int n)
{ maxHeapSize = (DefaultSize < n) ? n : DefaultSize;

heap = new E[maxHeapSize];
if (heap == NULL) {
cerr << “seH@mmEAK! ” <<endl; exit(l); }
for (inti=0; i< n; i++) heap[i] = arr[i];
currentSize = n; /IS AR ST AT RN
int currentPos = (currentSize-2)/2;
3% 3% A Y BT B SRS 2 R A AR
while (currentPos >= 0) {
siftDown (currentPos, currentSize-1); /7 k& LTSz
currentPos--; [EESo WX 3

}
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template <class E>

void MinHeap<E>::siftDown (int start, int m )

{
inti=start, j=2*%+1; Ij ity 2= Tt T
E temp = heapli];
while (j <=m){ /it ® R B2 RISTE
if (j < m && heap[j] > heap[j+1] ) j++;
IRLj35 i PE T4 e ey A
if (temp <= heapl[j] ) break;  //4avmRucnze
else {
heap[i] = heap[j]; i =j;j = 2*+1; } llmmaz iz, i T
}
heapli] = temp; I/ 3ktempepar a0 A
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template <class T, class E>
bool MinHeap<T>::Insert (const E& x )

if (currentSize == maxHeapSize ) e
{ cerr << "Heap Full" << endl; return false; }
heapl[currentSize] = x; /I3& >~
siftUp (currentSize); [l LAz
currentSize++; /343 pnl

return true;
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template <class T, class E>

void MinHeap<T>::siftUp (int start)

{
intj = start, i=(j-1)/2; E temp = heap[j];
while (j > 0)
58 R 25 AR a2 L BLAS AR
if (heapli] <= temp) break;
JIR g5 AT, RIEBE
else { heap[j] = heapli]; j=1; i=(i-1)/2; }
[ R g5 R 2 IR, B
heap[j] = temp; V/I=ES
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Deletion from a Mix Heap

template <class T, class E>
bool MinHeap<T>::Remove (E& X)
{
if (!currentSize ) { /322, = Efalse
cout << "Heap empty" << end|; return false;
}
x = heap[0];
heap[0] = heapl[currentSize-1];
currentSize--;
siftbown(0, currentSize-1); /18 LM TiREEY R
return true; J/ESCE SN
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