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HeapSort loop invariant

Build — Maxr — Heap(A)
1 h('r:p-:-‘i:f'[.*‘] = length A]
2 for i = |length|A]/2| downto 1
3 MAX-HEAPIFY(A, 1)
To show why BuiLp-MAx-HeAP works correctly, we use the following loop
invariant:

At the start of each iteration of the for loop of lines 2- 3, each node

i+ 1,04 2,...,nis the root of a max-heap.
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Alil , and use that to compute position.

e Array All...n — holds input

e Array C[l... k] — C]j] holds number of elements of A less than or equ
to j

Example:

index 1 234567889
A: 2901865
C:122234456

cowx [ looljof |

Questions
e How do we compute C

e We need to be careful dealing with duplicates (stability)
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Counting — Sort(A, B, k) A 'Y J 33R Q q

1 fori—0tok

el gl IR
3 for j — 1 to length[A

4 Jdu(“[A[J]"?_CA[J +10('\\ 9“): . \‘gg

5 © C[i] now contains the number of elementq equwl 0
6 fori—1tok
7 do C[i] — C[i] + C[i — 1] O(K)
8 > (il now contains the numhe; of elements less than or equal to 7.
9 for j — length[A] LlUWlltU 1
10 do B[C[A[j]]] — Alj O(
11 Sl clal] - (n Hﬁ)
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