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Topics

1. Asymptotics (Big O, Big Omega, Big Theta, little o, little omega) be able to prove
using the definitions (like problems on homework 1)

2. Know best case and worst case running times of Insertion Sort, Selection Sort, Merge
Sort, Quicksort

3. Know average case running time of randomized Quicksort

4. Know the lower bound on worst case running time of comparison sorts and how a
decision tree could be used to get that lower bound

5. Know about the sorting algorithms in chapter 8 (Sorting in Linear Time) Know what
a stable sort is

6. Be able to construct a recursion tree from an algorithm and to count the work done in
a recursion tree

7. Know how to create a recurrence relation from a recursive algorithm

8. Know which formats of recurrence relations are solvable with the Master Method

9. Memorize the 3 summations (Arithmetic Series, Geometric Series and Harmonic Series)

10. Know the properties of logarithms that I presented

11. Know about greedy algorithms

12. Know how to create an efficient (polynomial time) algorithm from an inefficient (e.g.
exponential time) recursive algorithm (under the right circumstances of course) using
bottom-up dynamic programming method

13. Know the characteristics (and what they mean) that a problem must exhibit to al-
low a potential dynamic programming solution 1. Optimization problem 2. Optimal
substructure 3. Overlapping subproblems

14. Amortized Analysis (Aggregate method) - you will not be asked to use Accounting or
Potential method

15. Disjoint-Set Forests with Union-by-rank and path-compression
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16. Graphs

(a) understand implementation differences of adjacency matrix and adjacency list

(b) know that graphs can be directed/undirected, weighted/unweighted, connected
or not

(c) know cycles and what a DAG is

(d) know the big O of the maximum number of edges in a graph (assuming no repeat
edges between two v’s), and the minimum number of edges in a connected graph

(e) know meaning of sparse and dense graphs

17. Graph algorithms

(a) BFS, DFS - be able to perform these algorithms

(b) Topological sort

(c) strongly connected components (SCC)

(d) Minimum Spanning Trees (MST)

i. Kruskal’s

ii. Prim’s — be able to perform this algorithm

(e) Single Sourse Shortest Paths (SSSP)

i. SSSP in unweighted graph - use BFS

ii. Bellman-Ford — be able to perform this algorithm

iii. Dijkstra’s

iv. SSSP in a DAG - relax edges in Topological sort order

(f) All Pairs Shortest Paths (APSP)

i. Repeated Bellman-Ford

ii. Repeated Dijkstra’s

iii. Repeated Squaring

iv. Floyd-Warshall

v. Johnson
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In-class exam information

1. The in-class final exam is closed-book, with the exception that you are allowed to bring
in two 8.5x11 sheet of paper with whatever you want written or typed on both sides.
These sheets are ones you must prepare yourself (can’t just photocopy a friend’s, for
example) and you may only use your own on the exam. Also, you may bring in the
Graph Algorithms Review Sheet.

2. Some example types of problems that may appear on the in class exam:

(a) analyze the running time of pseudocode of an algorithm

(b) give a recurrence relation for the pseudocode of an algorithm

(c) given a description of a problem, argue whether or not it meets the required
characteristics for a potential dynamic programming solution

(d) NOTE: You will NOT be asked to provide full bottom-up dynamic programming
solutions to problems on the in-class exam, but you will be asked for dynamic
programming solutions on the take-home portion of the exam.

(e) given some algorithms and their running times, possibly with amortized cost,
determine which is best to use under certain circumstances

(f) given a graph, perform any of the algorithms we learned on it

(g) be able to describe the key parts of the algorithms we learned

December 10, 2021 1:06pm ©2021 Michael Eckmann


