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Think about this

1. A single insert into a binary heap is 𝑂 log2 𝑛 .

2. Inserting 𝑛 items is 𝑂 𝑛 log2 𝑛 .

3. If we have an array with 𝑛 items to be inserted in a binary heap, can we 
build the binary heap better than 𝑂 𝑛 log2 𝑛 ?
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"Algorithm 232 - Heapsort“, J. 
W. J. Williams,  "Communications 

of the ACM“, 1964

6https://dl.acm.org/doi/10.1145/512274.512284

https://dl.acm.org/doi/10.1145/512274.512284


Max Child and 
Sift Down

algorith maxchild(A:array, n:ℤ≥0, i:ℤ≥0) → ℤ≥0
lc ← leftchild(i)
if lc >= n then

return n
end if
rc ← rightchild(i)
if rc >= n then

return lc
end if
if A[lc] > A[rc] then

return lc
else

return rc
end if

end algorithm

algorith siftdown(A:array, n:ℤ≥0, i:ℤ≥0)
m ← maxchild(A, n, i)
while m < n and A[i] < A[m] do

swap(A, i, m)
i ← m
m ← maxchild(A, n, i)

end while
end algorithm
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Build heap: 4, 6, 3, 5, 7, 1
Traditional approach (inserting one item at a time)
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Heapify

algorith heapify(A:array, n:ℤ≥0)
for i from floor(n/2) – 1 to 0 by -1 do

siftdown(A, n, i)
end for

end algorithm

9It is convenient to have 𝑛 (i.e., the size of the array) as an argument for heapify. It will come in handy later when discussing Heapsort.



Build heap: [4, 6, 3, 5, 7, 1]
heapify (transform an array into a binary heap)
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Heapify Remarks

• Also known as Bottom-Up (start at the leaves).

• Considers the items between indices 0 and 𝒏
𝟐
− 𝟏

• Call Sink/Swim/Sift Down on each node.

• Heapify builds the binary heap in 𝑂 𝑛 .
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Done, Sort Of
Do you have any questions?
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