
Lecture 5c

Part A

Balanced Binary Search Tree -
Motivation and Property



Worst-Case RT: BST with Linear Height
Example 1: Inserted Entries with Decreasing Keys

<100, 75, 68, 60, 50, 1>

Example 2: Inserted Entries with Increasing Keys
<1, 50, 60, 68, 75, 100>

Example 3: Inserted Entries with In-Between Keys
<1, 100, 50, 75, 60, 68>
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Balanced BST: Definition

Q. Is the above tree a balanced BST?
Q. Still a balanced BST after inserting 55?
Q. Still a balanced BST after inserting 63?
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Restoring Balance via Rotations

Q. Is the above tree balanced?
Q. After a right-rotation on node b, is the resulting tree still a BST?
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Lecture 5c

Part B

Balanced Binary Search Tree -
Trinode Restructuring after Insertion



Trinode Restructuring after Insertion: Left Rotation
- Insert the following sequence of keys into an empty BST:

<44, 17, 78, 32, 50, 88, 95>
- Insert 100 into the BST.
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Trinode Restructuring after Insertion: Right Rotation
- Insert the following sequence of keys into an empty BST:

<44, 17, 78, 32, 50, 88, 48>
- Insert 46 into the BST.
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Trinode Restructuring after Insertion: R-L Rotations
- Insert the following sequence of keys into an empty BST:

<44, 17, 78, 32, 50, 88, 82, 95>
- Insert 85 into the BST.
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Trinode Restructuring after Insertion: L-R Rotations
- Insert the following sequence of keys into an empty BST:

<44, 17, 78, 32, 50, 88, 48, 62>
- Insert 54 into the BST. Exercise



Trinode Restructuring after Insertion: L-R Rotations
- Insert the following sequence of keys into an empty BST:

<44, 17, 78, 32, 50, 88, 48, 62>
- Insert 54 into the BST.
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Lecture 5c

Part C

Balanced Binary Search Tree -
Trinode Restructuring after Deletion



Trinode Restructuring after Deletion: Single Rotation

- Insert the following sequence of keys into an empty BST:
<44, 17, 62, 32, 50, 78, 48, 54, 88>

- Delete 32 from the BST. Exercise



Trinode Restructuring after Deletion: Single Rotation

- Insert the following sequence of keys into an empty BST:
<44, 17, 62, 32, 50, 78, 48, 54, 88>

- Delete 32 from the BST.
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Trinode Restructuring after Deletion: Multiple Rotations

- Insert the following sequence of keys into an empty BST:
<50, 25, 10, 30, 5, 15, 27, 1, 75, 60, 80, 55>

- Delete 80 from the BST.
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Lecture 4

Part C

Examples on Recursion
Merge Sort
(continued)



Merge Sort in Java
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Merge Sort: Tracing
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Merge Sort: Running Time
Running Time as a 
Recurrence Relation
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Running Time: Unfolding Recurrence Relation

T(0) = 1
T(1) = 1
T(n) = 2 · T(n/2) + n
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