Heapsort

PARENT(?)
return [i/2|

LEFT(7)
return 2:

RIGHT(7)
return 2: + 1

Max-heap property is A|PARENT(z)] > Alz] for
every node ¢ other than the root.

MAX-HEAPIFY(A, 1)

| — LEFT(7)

r «— RIGHT(7)

if | < heap-size|A| and A[l] > Ali]
then largest « [
else largest < 1

if r < heap-size|A] and Alr] > Allargest]
then largest < r

if largest # 1
then exchange Ali] < Allargest]

MAX-HEAPIFY(A, largest)



BUILD-MAX-HEAP(A)
heap-size|A] < length|A]
for i < |length|A]/2] downto 1
do MAX-HEAPIFY(A, 1)

HEAPSORT(A)
BuiLD-MAX-HEAP(A)
for ¢ < length|A] downto 2
do exchange A[l| « Ali]
heap-size|A] < heap-size|A] — 1
MAX-HEAPIFY(A, 1)

BuiLD-MAX-HEAP Behavior

# of MAX-HEAPIFY calls

1 - 3(1) calls
2 3 - 2(2) calls
4 5 § 7 - 0 calls

Total: 7 calls



- 4(1) calls

N

% 3 - 3(2) calls
/N /N
45 6 7 - 2(4) calls
ANNARNATNA
g 9 10 11 12 13 14 15 0 calls

Total: 18 calls

HEAP-MAXIMUM(A)
return Al

HEAP-EXTRACT-MAX(A)

if heap-size|A] < 1

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




HEAP-INCREASE-KEY(A, 1, key)
if key < Ali
then error “new key is smaller than current ke
Ali| — key
while i > 1 and A[PARENT(%)] < key
do exchange Ali| «+» A|PARENT(:)]
i «— PARENT(?)

MAX-HEAP-INSERT( A, key)
heap-size|A] < heap-size[A] + 1
Alheap-size|A]] +— —oc
HEAP-INCREASE-KEY(A, heap-size|A|, key)



