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Array based Heap 

All the algorithms in this section assume that minimum heap and the heap is internally represented by an ArrayList A. Each element in A has type Entry<K,V>

Alg parent(i)
	return (i-1)/2

Alg left(i) 
	return 2*i +1

Alg right(i) 
	return 2*i+2

Alg hasLeft(i) 
	return left(i)<A.size()

Alg hasRight(i) 
	return right(i)<A.size()

Alg UpHeap(i)
Input: All nodes of A satisfy the min heap order except index i, that is, A.get(i)’s key value might be smaller than it’s parent’s key value. 
Output: the heap-order is restored for A

	If i=0 return
	j ← parent(i)
	If  A.get(i).getKey() < A.get(j).getkey() then
			swapElement(i, j)
			UpHeap(j)

Alg UpHeap(i)
Input: All nodes of A satisfy the min heap order except index i, that is, A.get(i)’s key value might be smaller than it’s parent’s key value. 
Output: the heap-order is restored for A

	While i>0 do
j ← parent(i)
		If  A.get(i).getKey() < A.get(j).getkey() then
			swapElement(i, j)
			i ← j;
		else
			break
Alg DownHeap(i)
Input: All nodes of A satisfy the min heap order except index i, that is, A.get(i)’s key value might be greater than it’s children’s key value.
	Output: the heap-order is restored for A

	While hasLeft(i) do  //if it has any children
		s ← left(i)   //set the smaller child to be left

	If  hasRight(i) then  
	     r  ← left(i)
	     If  A.get(s).getKey() < A.get(r).getKey() then  // if right is smaller
		s ← r

// if the smaller child is smaller than parent, swap with parent
		If A.get(s).getKey() <  A.get(i).getKey()  then  
			swapElement(s,i)
			i ← s
		else
			break



Heap based PQ

Alg insert(k,v) 
	Input: Heap A and pair (k,v) to be inserted
	Output: a new heap with the new entry

e ← create a new entry for (k,v)
A.add(A.size(), e)
UpHeap(A.size()-1)
return e

Alg removeMin() 
	Input: Heap A
	Output: remove the min entry from the Heap

	if A.size = 0 return error
	swapElement(0, A.size()-1);
	e  ← A.remove(A.size())
	if A.size > 0 then
		DownHeap(0); 
return e;
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