CS 15-121 Introduction to  Data Structures
Topics covered in the course

The following topics were covered in lectures and are possible topics for the final examination. 

The final examination will be a 3-hour, closed-book test. 

While the examination is cumulative, it will focus more on topics in the second half of the course.

1. Reverse Polish Notation – Project 1

2. The Shunting Yard algorithm – Project 2

3. Linked Lists

4. Order Notation – Big O, Big Omega, Big Theta, Little o
5. Stacks (array and linked implementations)
6. Queues (array and linked implementations)
7. Trees (complete trees and various formulas, e.g., given depth, how many leaves?)
8. B-Trees and B+ Tree insertions, 2-3 trees insert and delete, Red Black Tree insertion and lookup, Binary Search Tree insert and lookup – Project 3.
9. Trees and runtime analysis in terms of Big O, Big Omega, Big Theta

10. Heaps (both min and max) insert and delete
11. Graphs (including Dijkstra’s shortest path, Prim’s minimum spanning tree algorithm, Floyd’s dynamic programming algorithm, optimal and suboptimal graph coloring.) How scheduling final exams can be solved with graph coloring – Project 4. Using Prim to approximate TSP.
12. Searching (including Digital Search Trees, Tries and Hash tables). Linked Hashing vs. OA hashing. Tough schoolboy hashing.
13. Sorting (Insertion sort, selection sort, quick sort, heap sort, merge sort, radix sort using queues)

14. Huffman and LZW data compression algorithms - Project 5
15. Finite-State machines (From a language description, be able to construct a DFSA)
16. The pigeon hole principle

