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Quiz 05 Format

● 30 minutes at the start of class.

● On paper - bring a pencil!

● Question Types:

○ Multiple choice, T/F, select all that apply, fill in the blank, drawing treesy
unsure



Exercise Check-In Question

● Similar format to the exercise question on the last quiz.

● Review Ex08.

● Questions? I
I hetaesars
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● Trees, Binary Trees, Binary Search Trees

● Time Complexity of Binary Search Trees

● Priority Queues, Min. Binary Heaps

On Quiz 05
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BST Operations - Time Complexities
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Sorting with a BST

● Insert all values

● Read in an in-order traversal.

● Time Complexity

○ Average Sort:

○ Worst Case Sort:

1 3,4 5,6 7,8 sorted
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Priority Queue

● Queue, except value dequeued should have the lowest priority value.
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Minimum Binary Tree

● Binary Trees where given ANY root r in the tree:

○ Every value in the left and right subtree > root’s value.

○ The height of the left and right subtree differ by  a maximum of 1.

● Enqueue: O(logN)

● Dequeue: O(logN)
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Minimum Binary Heap

● Since our trees always grow along the bottom, our trees are always full.

● Only missing spaces are on the bottom right-hand side.

● So, we can represent our tree as a list.
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Minimum Binary Heap (MBT as a List) Invariants

● Indexes

○ “left” at (i*2)+1

○ “right” at (i*2)+2

● If left index is >= size of list, then parent is a leaf.

● If left = size-1, then parent has left, but no right.



Minimum Binary Heap (MBT as a List) Invariants

● Get (worst case): O(1)

● Insert (avg case): O(1)   –  worst case: O(logN)
● Remove (avg  + worst case): O(logN)

Very efficient! 
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Insertpractice

Add 8 to the following

47 40

Add 1 to the following
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Add 3 to the following

4,68,9 11 10,12
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4,68,9 11 10,12



Insertpractice

Add 8 to the following

47 40

Add the following
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Add 3 to the following
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Dequeue from MBH
we only ever dequeuethe root
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