Computer Science/Mathematics Major
Goals

1. Gain a mathematical foundation that underpins all scientific endeavors and especially the discipline of computer science.
2. Possess a working knowledge of programming paradigms and software design principles, and programming languages that are used to implement them.

3. Obtain knowledge of fundamental structures in computer science such as computer architecture/organization, operating systems, and computer networks.

Objectives

1. Use propositional and predicate calculus to prove theorems.
2. Use propositional and predicate calculus to prove the correctness of programs.
3. Identify the asymptotic run-time behavior of algorithms.

4. Differentiate and integrate elementary functions.

5. Apply the continuous calculus to find the solutions to word problems.

6. Use combinatorics to compute the probability of occurrence of events.

7. Use elementary queueing theory to model the steady-state behavior of computer networks.

8. Write programs with a graphical use interface using the model/view/controller design pattern.

9. Explain the Structured Programming Theorem.

10. Explain and prove the Kleene’s Theorem and the Halting Problem.

11. Identify and characterize the finite-state automata of computer science.

12. Write programs to search and sort linear arrays and to process two-dimensional arrays.

13. Write programs to simulate random events with a random number generator.

14. Write object-oriented programs to implement methods for stacks, queues, trees, graphs, and hash tables.

15. Implement problem specifications with the functional paradigm, the logic/declarative paradigm, and the concurrent processing paradigm.

16. Describe the principle of abstraction and how it applies to the hierarchical organization of computer hardware, operating systems, and computer networks.

17. Construct and test computer circuits from logic gate chips.

18. Write concurrent processes to implement operating system functions.

19. Write distributed programs for execution on a computer network.

20. Synthesize the above objectives in a large team-based software-development project concluding with a written and oral report.
