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Theory of Algorithms

Instructor:  Dr. Jane Turk

Emails:  turk@lasalle.edu  and  janeturk@voicenet.com


Classes:      9-9:50 am M, W, F

Office:
       Olney 230



Office Phone:  951-1094  (has voice mail) 

Office Hours:
10 – 10:50 pm  M, W and F; and by appointment

Text:
Foundations of Algorithms Using C++ Pseudocode, 2nd Edition, by Richard Neapolitan and Kumarss Naimipour; Jones and Bartlett, 1998

Course Objectives: 

1. understand the classification of algorithmic problems, including complexity analysis of algorithms and an introduction to complexity classes P and NP

2. study and apply problem solving strategies including divide and conquer, greedy, exhaustive search, dynamic programming, backtracking, and branch and bound

3. develop the ability to read, trace, and understand a complex algorithm 

4. appreciate the role of mathematics in the analysis of algorithms

Preparation for Class:  Since classes will be more profitable to the student who has at least a preliminary understanding of the material, students are expected to study the section(s) to be explained in class both before and after the presentation. 

Course Assignments:   Approximately 10 assignments will be given, each worth a stated point value.

Grading policy:  there will be 3 tests and a cumulative final exam.  The conceptual part of each test will be closed book; application questions will be open book.  Tests will contain some questions directly related to assignments.  Students will be notified at least a week in advance of a test, and will be given an outline of the material covered on the test.


Assignments comprise 40% of the course grade, and the 3 tests and the final contribute 60%.  The exam may replace the lowest test grade in addition to counting in itself, if this is to the student's advantage.


The grading system for this course is:



93+ = A;   83-92 = B;   73-82 = C;   60-72 = D;   below 60 = F


Plus and minus grades may also be given.  In determination of these plus or minus grades the instructor will take into consideration creativity, thoughtful class participation, thoroughness of assignments, and attendance.

Guidelines for the semester:

   1.
No re-tests will be given.

   2
Permission to re-schedule a test or delay the due date of an assignment will be given only in case of an emergency and only if the instructor has been consulted in advance of the time of the test or the due date of the assignment.

   3.
The value of assignments not submitted on time will be decremented by 20% for each school day the assignment is late.

   4.
If students work together on some or all of an assignment, or get help from another source, the collaboration or assistance must be noted on the assignment.

   5.
Students are expected to attend each class.  If a student cannot attend a class, the instructor expects an explanation for the absence, by phone or e-mail as soon as possible.  If a student misses a class, the student is responsible for learning the material presented and discussed in class.

CSC 464  --  SYLLABUS, Spring 2003

Algorithms:  efficiency, analysis, and Order  (Chapter 1)

importance of developing efficient algorithms

time complexity analysis

Order notation:  O, (, (
Divide-and-conquer   (Chapter 2)

divide-and-conquer approach

applications:


binary search


mergesort


quicksort

Dynamic programming  (Chapter 3)

dynamic programming approach

applications:


binomial coefficient


Floyd’s algorithm for shortest paths


traveling salesperson problem

Greedy approach  (Chapter 4)

characteristics of a greedy algorithm

applications:


Prim’s and/or Kruskal’s minimum spanning tree algorithms


Dijkstra’s single-source shortest paths algorithm


0-1 knapsack problem:  greedy and dynamic programming solutions

Backtracking  (Chapter 5)

backtracking technique

applications:


n-Queens problem


Hamiltonian circuits problem


0-1 knapsack problem

Branch-and-bound  (Chapter 6)

branch-and-bound technique

applications:


0-1 knapsack problem


traveling salesperson problem

Computational complexity and intractability  (Chapter 9)

tractable and intractable problems

classes P and NP; NP-complete problems

models of computability and Turing machines

Turing machines and P vs. NP

handling NP-hard problems


an approximation for traveling salesperson problem

Possibly:

probabilistic algorithms


generating large primes and testing primality

Introduction to parallel algorithms  (Chapter 10):  parallel architectures; parallel algorithms
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