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Examples on Recursion
Quick Sort



Quick Sort: Ideas
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Quick Sort in Java
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Quick Sort: Tracing
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Running Time as a 
Recurrence Relation

Quick Sort: Worst-Case Running Time
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Running Time as a 
Recurrence Relation
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Quick Sort: Best-Case Running Time login
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Lecture 5d

Part A

Priority Queue -
Intro & List-Based Implementations



What is a Priority Queue (PQ)
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List-Based Implementations of Priority Queue (PQ)
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Heaps -
Examples and Properties



Heaps: Relational Properties of Keys

Property: Each non-root node n is s.t. key(n) ≥ key(parent(n))
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Heaps: Structural Properties of Nodes

Property: The tree is a complete Binary Tree
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Example Heaps
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Heaps -
Insertions



Heap Operations: Insertion

Insert a new entry (2, T)
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Heaps -
Deletions



Heap Operations: Deletion
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Heaps -
Top-Down Heap Construction



Top-Down Heap Construction

Exercise: Build a heap out of the following 15 keys:
<16, 15, 4, 12, 6, 7, 23, 20, 25, 9, 11, 17, 5, 8, 14>

Assumption: Key values supplied one at a time.
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Heaps -
Bottom-Up Heap Construction



Bottom-Up Heap Construction

Exercise: Build a heap out of the following 15 keys:
<16, 15, 4, 12, 6, 7, 23, 20, 25, 9, 11, 17, 5, 8, 14>

Assumption: Key values supplied all at once.
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Part G

Heaps -
Heap Sort Algorithm



Heap Sort: Ideas
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Heaps -
Array-Based Implementation



Array-Based Representation of a Complete BT
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