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Consider the following key set: 1, 8, 4,53, 12, 7, 35, 103, 16, 14, 63, 29, 20, 72, 38,
18, 22,56

Sorting with a Heap
1. (15%) Build a Max-Heap using an array with the bottom-up construction.
Show the construction step by step.

2. (15%) Define an algorithm that sorts the key set in a heap and analyze its
time complexity.

Sorting with an AVL Tree
1. (15%) Build an AVL tree for the above key set

2. (15%) Define an algorithm that sorts the key set in an AVL tree and analyze
its time complexity.

Sorting with the Divide and Conquer Algorithm

1. (10%) Definea Merge SortAlgorithm and analyze its time complexity by
solving its recurrence equation

2. (10%) Run the merge sort algorithm with the aboye key set and show the
result step by step.

3. (10%) Define a Quick Sort Algorithm with pivot as the first element

4. (10%) Run the quick sort algerithm with the above key set and show the
result step by step.
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