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▶ Time Complexity
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Input: A[p : r ]

Divide

Conquer

Combine

Output: A[p : r ] is sorted.
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Quicksort
Input: A[p : r ]

Divide
Partition A[p : r ] into two (possibly empty) subarrays,
A[p : q − 1] and A[q + 1 : r ], such that ∀a ∈ A[p : q − 1] and
∀b ∈ A[q + 1 : r ], a ≤ A[q] ≤ b.

Conquer
Recursively call QUICKSORT on the two subarrays, A[p : q − 1]
and A[q + 1 : r ].

Combine
Nothing to combine.

Output: A[p : r ] is sorted.
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Merge Sort (Recall)
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Quicksort

Proof of Correctness

▶ Correctness of the PARTITION function
▶ Loop Invariant

▶ Proof by Induction on the number of array elements
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▶ Initialization
▶ Maintenance
▶ Termination



Data Structures and Algorithms

Quicksort

Proof of Correctness
▶ Correctness of the PARTITION function

▶ Loop Invariant
▶ Initialization
▶ Maintenance
▶ Termination



Data Structures and Algorithms

Quicksort

Time Complexity

▶ (Un)balanced Partitions
▶ Worst-case
▶ Best-case
▶ Balanced
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Quicksort

Worst-case Time Complexity

T (n) = max
0≤q≤n−1

(
T (q) + T (n − q − 1)

)
+Θ(n)


