Priority Queue



Definition

« Definition
heap property & +X|St= data structure
max-heap — max-priority queue
min-heap — min-priority queue
- Data Member
A : set of elements (array)
heap-size[A] : heap size
« Operations ( max-priority queue 7| &)
HEAP-MAXIMUM(A)
HEAP-EXTRACT-MAX(A)
HEAP-INCREASE-KEY(A, i, key)
MAX-HEAP-INSERT(A, key)



Class

Priority Queue Class

class MaxPriorityQueue
{
public:

int HEAP-MAXIMUM(int* A);

int HEAP-EXTRACT-MAX(int* A);

void HEAP-INCREASE-KEY(int* A, int i, int key);

void MAX-HEAP-INSERT(int* A, int key);
protected:

int* A;

int heap_size;
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Applications

(Ex) S0 == 124
X071 & max-priority-queue

(EX) Ol X EE:]_EH
x| X7 f & - min-priority-queue

(Ex) Job scheduling of machine
Min-priority queue: finish time of all jobs



Operations

HEAP-MAXIMUM (A)

- Operation: Z[Chgf 2[H (heap size 74X

- Algorithm

- Running time: O (1)

HEAP-EXTRACT-MAX(A)

HEAP-MAXIMUMI(A)
1 return A[l]

- Operation: Z|CHZL 2[E (heap size &)

- Algorithm

- Running time: O (Ig n)

HEAP-EXTRACT-MAX(A)
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if heap-size[A] < 1

then error “heap underflow”
max <— All]
All] < Alheap-size[ A]]
heap-size[ A] < heap-size[A] — 1
MAX-HEAPIFY (A, 1)
return max




Operations

« HEAP-INCREASE-KEY (A, I, key)
- Operation:

heap A 2| i HWl| .t E 2} E key & S7HA7|12, THE heap L2 X
T3

HEAP-INCREASE-KEY (A, i, key)
1 ifkey < Ali]

. 2 then error “new key is smaller than current key”

- Algorithm 3 ARy

4 whilei/ > 1 and A[PARENT(i)] < Ali]

S do exchange A[i] <> A[PARENT(i)]

6 i < PARENT(7)

- Running time: O (Ig n)
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Operations

MAX-HEAP-INSERT(A, key)

— Operation
Heap A Of key #t2 #&= =& 7}
=7t 20|= A £ heap property X

— Algorithm MAX-HEAP-INSERT (A, key)
|  heap-size| A] < heap-size| A] + 1
Alheap-size[ A]] < —o0

. . ")
— Running time: O(lg n) < _ _
3 HEAP-INCREASE-KEY (A, heap-size| A], key)




Operations

(Q) A=<15,13,9,5,12,8,7,4,0,6, 2, 1>, MAX-HEAP-INSERT(A,10)
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MAX-HEAP-INSERT (A, key)

|  heap-size[A] < heap-size| A] + 1

2 Alheap-size[A]] < —0o0

3 HEAP-INCREASE-KEY (A, heap-size| A], key)




Operations

(Q) MAX-HEAP-DELETE(A, 1) , delete node i from heap A



