91.350 Topics: Excursions into Computer Science

Power 90X

Decide. Commit. Succeed.*

Prerequisite:

91.102 Computing II or equivalent, Familiarity with the C programming language

Textbook:

The New Turing Omnibus by Dewdney

Other Materials: 
The Little Schemer, Selected chapters from Algorithms (by Sarah Baase)




The Elements of Style, by Strunk and White





Additional reading materials will be handed out as needed.

Day/Time:

Monday, Wednesday, and Friday from 12:30 – 1:30 pm

Instructor:

Dr. James Canning, 231 Olsen Hall, jim@cs.uml.edu
Anticipated Class Size: 
3-10 students.

Description:
Let’s get fit. Build your core academic strength. You’ll be graduating someday, perhaps soon, and you will leave us to either enter the workforce or pursue a masters degree or both. Do so with increased confidence and strength. Computer science curriculums are evolving and many things that computer science majors should know and do are no longer guaranteed to be part of the package. There is simply not enough time. Topics fall through the cracks and algorithms are mentioned or analyzed but they are not implemented. This course fills some of the holes and re-enforces ideas that you may have already seen or that you will see or that you should have seen. Many prospective computer science graduates need more programming practice to feel strong. This is an opportunity to sharpen your skills and build your confidence.

The class will use a standard lecture format. The tone of the class will be light and informal. Class meetings will generally be lively and fun. From time to time students may be asked to present a topic. The emphasis will be on learning a variety of topics and then motivating you to write programs related to the topics.  A portion of the programming assignments will be done using Scheme, but this will not dominate the course.

I encourage you to enroll, particularly if your programming skills need sharpening.  It is time for you to emerge. It is time for you to get into academic shape. You can do it.

This course will provide you with the following opportunities:

· A chance to implement algorithms that you should implement before you graduate but have not yet done so. Doing so will increase your confidence.

· A chance to revisit, reapply, and reassert your ability to program in the C programming language. By the time you graduate you should know the C language well. Do you? Have you forgotten it?

· A chance to learn or relearn a variety of traditional computer science topics that you should know. However, these topics may have fallen through the cracks. 

· A chance to practice your reading, writing, mathematical, speaking, and programming skills. All of these skills are important to your future career. They form your academic core. 

· A chance to practice event driven programming so that you can build user interfaces that go beyond simple text output.

· A chance to identify non-computer science topics that you should know too.

· A chance to discuss the history of computer science and mathematics.

Some of the Possible Topics

	
	Possible Topics
	Possible Assignments

	1
	Event Driven Programming Using GTK for building a graphical user interface
	Wallpaper, Sierpinski Curve, 

Mandlebrot Set, Convex Hull, Game of Life



	2
	String Matching
	Naïve, Knuth Morris Pratt, Boyer-Moore

	3
	Busy Beaver Problem and the Turing Machine
	Implement a universal Turing Machine and design and execute simple Turing Machines on it.



	4
	Matrix Multiplication


	Regular, Winograd’s Algorithm, Strassen’s Algorithm



	5
	Convex Hull


	Graham Scan, Jarvis March, Divide and Conquer

	6
	Fourier Transform
	Order n-squared solution, Recursive n log n solution

Iterative bit-swapping solution



	7
	History of Programming Languages
	Timeline

	8
	AVL Tree and/or B-Trees
	Implement using Esakov and Weiss polymorphic tree strategy

	9
	Building a relocatable assembler
	Using Bill Moloney’s  non-relocatable assembler.



	10
	Graph Algorithms
	Shortest Path, Minimum Spanning Tree,

Connected Components, Dominators, CycleFree



	11
	Divide and Conquer
	Selected problems that highlight the power of this technique. (max subsequence, fourier transform, sorting, etc. )

	12
	Representing Large Numbers
	Prime, Division, Multiplication, etc. 



	13
	History of Computer Architecture
	Time Line

	14
	Sorting Revisited
	Implement radix sort, a shell sort, a merge sort, quicksort, 


Note: Programs will be done in a linux/unix environment. Along the way, students will need to practice, use, and master: gcc, gdb, make, and emacs. Students will use the gtk, gdk libraries to achieve their graphical user interfaces. You can do this.

* Taken from Tony Horton’s Power 90 and Power 90X Fitness Programs.





Dear Ms. Smith, (Vice President of Engineering for ACME SOFTWARE)





I am pleased to recommend ________________________ for employment at ACME Software. 





_________________ took three courses from me. She took Computing I, Computing II, and, most 





recently,  a demanding topics course that emphasized programming, writing, reading, and mathematics. 





His individual coding skills are first rate.  In the topics course, she built a large software portfolio containing 





over twenty programs.  All of his work was done on time and it was immaculate. The problems 





were varied in nature and they represent a  wide spectrum of topics that are central to computer science. Her





ability to solve these problems demonstrates  his capacity to read technical material and absorb it.  She is 





reliable and intellectually curious.  Many of the course assignments required a writing component. 





Her ability to write clearly and precisely is well-above average and he is mindful of the importance of good 





writing skills. She will continue to improve her written communications. He cares about the quality of the





work he produces. His attendance was nearly perfect. Over the course of three semesters he has only 





missed  two classes. I have watched _____________________ transform into a confident and capable 





individual who willingly takes on more responsibility than is typical of  his peers.  Always pleasant, he has a 





can do attitude.  She is filled with a joy for learning.  We have a number of terrific students here at UMass 





Lowell and  ___________________ rates amongst the best. If you wish to know specifically what assignments 





she completed,  please feel free to call me or email me with any question you may have.








Sincerely, 











Jim Canning








  











