95-771: Algorithms and Data Structures for Information Processing

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.

There may also be project related questions.

1. Linked Lists

2. Order Notation

3. Stacks

4. Queues

5. Trees

6. B-Trees (study the definitions found in the Michael Main text) 2-3 trees, Red Black and B+ trees, 2-d trees, Merkle trees
7. Heaps

8. Graphs (including Dijkstra’s shortest path and Prim’s minimum spanning tree algorithms, and graph coloring.) Graph representations.
9. Branch and Bound and TSP

10. Searching (including Digital Search Trees, Tries and Hash tables)

11. Sorting (Insertion sort, selection sort, quick sort, heap sort, merge sort, radix sort using queues)

12. Huffman and LZW data compression algorithms 

13. Finite State Machines - Deterministic Finite State Automata DFSA
14. Algorithm paradigms (greedy, dynamic programming, branch and bound, divide and conquer, backtracking)

15. Finite-State machine conversion from NDFSA to DFSA
16. Finite-state machine limitations
17. Push Down Automata and Context Free Grammars and their limitations

18. Turing Machines and their limitations

19. NTM, Polynomial Time reductions, NP-Complete, NP-Hard, Cash Prize

