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Heapsort

Parent(i)
return bi/2c

Left(i)
return 2i

Right(i)
return 2i + 1

Max-heap property is A[Parent(i)] ≥ A[i] for
every node i other than the root.

Max-Heapify(A, i)
l← Left(i)
r ← Right(i)
if l ≤ heap-size[A] and A[l] > A[i]

then largest← l
else largest← i

if r ≤ heap-size[A] and A[r] > A[largest]
then largest← r

if largest 6= i
then exchange A[i]↔ A[largest]

Max-Heapify(A, largest)
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Build-Max-Heap(A)
heap-size[A]← length[A]
for i← blength[A]/2c downto 1

do Max-Heapify(A, i)

Heapsort(A)
Build-Max-Heap(A)
for i← length[A] downto 2

do exchange A[1]↔ A[i]
heap-size[A]← heap-size[A]− 1
Max-Heapify(A, 1)

Build-Max-Heap Behavior
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Total: 18 calls

Heap-Maximum(A)
return A[1]

Heap-Extract-Max(A)
if heap-size[A] < 1

then error “heap underflow”
max← A[1]
A[1]← A[heap-size[A]]
heap-size[A]← heap-size[A]− 1
Max-Heapify(A, 1)
return max
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Heap-Increase-Key(A, i, key)
if key < A[i]

then error “new key is smaller than current key”
A[i] ← key
while i > 1 and A[Parent(i)] < key

do exchange A[i]↔ A[Parent(i)]
i← Parent(i)

Max-Heap-Insert(A, key)
heap-size[A]← heap-size[A] + 1
A[heap-size[A]] ← −∞
Heap-Increase-Key(A, heap-size[A], key)


