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Hashing, Priority queues and Heaps
• Quick Review

• Quiz Review (Optional)
• Worksheet
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• Objective: Data structure that supports Θ(1) runtime for adding and 
lookup.
• Idea: Combine the best of both worlds (Arrays + LinkedLists)
• Hash Functions:

• Valid:
• Determinism: Same items (.equals()), same code
• Consistency: Every time you call hash function on same item it produces the same code

• Good
• Uniform spreading and quick computation

• Memory Efficiency:
• Resizing when too crowded (Imagine: LinkedList)
• 𝑙𝑜𝑎𝑑 𝑓𝑎𝑐𝑡𝑜𝑟 = 𝑎𝑟𝑟𝑎𝑦. 𝑙𝑒𝑛𝑔𝑡ℎ / 𝑠𝑖𝑧𝑒()

Hashing



• Objective: Data Structure that processes based on priority
• Variants:
• MaxPriorityQueue (Emergency Room)
• MinPriorityQueue (Refrigerator)

• Each item in the PQ is in the form (Item, priority)
• Functions:
• Insert(item, priorityvalue)
• Peek() – Returns item to be popped off next
• Poll() – Pops off item

Priority queues



• Objective: Basically an implementation of a priority queue but more 
efficient in the form of a tree
• NOTE: HEAPS ARE NOT BINARY SEARCH TREES
• Representation: Complete Trees (i.e. completely filled, last row

needs to be filled from left to right)
• Implementation: Array starting at i = 1. Left child = 2N; Right child 

= 2N+1
• Insertion: Add item to bottom; Recursively check if item is 

smaller/larger than parent. If so, swap all the way up to root. 
• Deletion: Swap bottom item with root; Recursively check if item is 

smaller/larger than kid. If so, swap all the way up to bottom. 

Heaps (Max/Min)



Completeness

Complete Incomplete



Quiz Q1.1: Hashing

Which ones are valid hashing functions?



Quiz Q1.2: Hashing

If the load factor is 1.25, how many inserts can we make 
before resizing?

Monster Hashing Question is explained on video



Quiz Q2: Heaps

What is the left child of 4 and right child of 6? MaxHeap: Peeking, polling and inserting. We 
only have access to a MinHeap. What do we 

do? 



Worksheet Q3: Runtimes



Worksheet Q1.1: Heaps



Worksheet Q1.2: External Chaining



Worksheet Q2: Valid Hashing


