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This is the final report of the SFC Math/ACM committee. Through our experiences with our majors, and our meetings with professors from our options, we have come to better understand the way math and ACM are taught at Caltech. The committee has discussed and formulated many comments and suggestions about our majors to share with all of the Student-Faculty Committee. In this report, we examine all the aspects of each major, and make proposals for various adjustments in some areas, as well as a more major proposal for the offering of a new introductory course.

 
The first main order of business concerns the two introductory courses in the majors, which are Math 5 (Introduction to Abstract Algebra) and ACM 95 (Introduction to the Methods of Complex Analysis). These classes are difficult, but provide necessary knowledge for the studies that lie ahead. On the math side, most students are very happy with Math 5. The teaching and grading are good, and homework is returned promptly. However, looking at the makeup of the class, it turns out that around 50% of math majors in each class take Math 5 their freshman year. For this to be one of a student’s first classes at Caltech seems potentially overwhelming, even on pass/fail. For this reason, and others, this committee proposes that a Math 5 hold reviews before the midterm and final each semester. This will help students to better assimilate the concepts they are being taught and should make the class slightly less difficult.


Some of the same criticisms apply to ACM 95 as well. The classes are difficult, but with great lectures and grading, there weren’t too many complaints about the class in general. However, there are comments specifically related to ACM 95c. The grading scheme for this term of the class is entirely based on problem sets. To offer some relief from the lengthy problem sets, students were allowed to reference previous years’ solutions. Therefore, students could potentially pass by the course without learning the concept completely. The committee proposes to have a comprehensive final exam to remedy this problem. In that case, students would assimilate more concepts and knowledge.  


We now move on to our second main topic, which is an overview of other classes in the majors, with comments on a select few. First is Math 6a, Introduction to Discrete Math. This class is a requirement for Math, CS, and ACM majors, so many students take it each year. However, for the past several years, it has been less than perfectly taught and run. The (current) textbook for the course is at a very introductory level, covering topics that are also studied in much more detail in other math and CS courses. The instructor of this course, and the material being taught in it, changes from year to year. This last year, there were major problems with the course logistics. The official course website was not kept updated, and had incorrect information posted, such as errors on the homework sets. Updates to the sets were posted continuously throughout the week on a non-Caltech website. In addition, frequently no-collaboration problems were given out that were so difficult that only a few students ended up answering them each time. This committee proposes that Math 6a be made more standardized, with problem sets written and posted well in advance of the due date. Hopefully, these improvements will not interfere too much with the requirements satisfied by the class, while making it a much more enjoyable experience overall.


A second class that drew the committee’s attention was ACM 106, Introduction to the Methods of Applied Mathematics. This class is not an optional requirement for ACM majors, but it is one commonly taken. There were complaints about this course assuming too much knowledge from undergrad students for general mathematical language. Thus, the committee proposes to have a pre-requisite for the course, which is the new course that we will introduce in the following. 


Another class that students have commented was ACM 118, Introduction to Applied Statistics. Students were generally highly fond of the class due to the practicality in the nature of the class. However, there were many students who missed classes and had no way to catch due to the lack of textbook. Therefore, many students have suggested having a formal textbook and posting notes online to structure the course more comprehensively. 


This committee’s major proposal is for a new, three-unit introductory CS course teaching Matlab, Maple or Mathematica, modeled after CS11 (a three-unit course that teaches the basics of a specific programming language). A frequent problem for ACM students is that all of the upper-level ACM courses require a working knowledge of some computer algebra system. In addition, for general research purposes, many researches such as SURFs require knowledge from many mathematical languages. However, as of now, there is no introductory course that teaches students how to use any of these programs. Thus, students must learn the methods they are using as they go along, which slows down the pace of the courses or the research. A course on Mathematica/Matlab/Maple would be easy to implement, but would prove invaluable in preparing students for their further studies and researches at Caltech. The committee also proposes that due to the simplicity of the subject and the financial burden of making a new course, a Post Doctorate, or a Grad student who is proficient in the area would suffice to lecture the new course. A related suggestion is for a course teaching the basics of Latex, a widely used typesetting program for mathematical symbols.  Here, due to the simpler nature of the subject, a shorter primer or workshop might suffice. 


The student body as a whole has been found to be in support of this idea. When a committee member conducted a poll of ACM undergraduates at Caltech, he found that a majority would like a class as described above. In addition, an article in a recent issue of the California Tech made a similar proposal, and campus debate about the subject generally sides with the creation of the course.


We now come to our final comments on the two departments. In general, math is held to be a good major. It is difficult, of course, and attracts only the most gifted students. However, the way the major is set up is very good. The number of requirements is relatively low, which makes it possible to concentrate on just a few difficult classes each term. Every required math class makes sure to have ombudspersons from each house, and one ombudsmeeting each term. For the most part, homework is collected on time and returned promptly. The website is very well designed and maintained, with a simple setup, prompt updating of new classes each term, and all the information about math at Caltech that you could ever possibly need. Also, the speaking and writing courses (Math 10 and 11) are highly acclaimed amongst students.


The committee also has some suggested overall improvements for the math department. For some classes, including the required classes Math 6 and 108, the homework sets are both collected days after they are due, and are graded and returned to students late and/or never. This is a major problem, and must be dealt with. Also, in many classes the office hours are only announced once, on the very first day, and not very highly played up. We recommend more emphasis on the professor and grader office hours, in order to encourage students to seek help and ease comprehension of material. 


For ACM, ACM majors highly enjoy the structure of the major. The way how the major set up is very flexible. It gives a very good overview for math majors who want to apply their mathematical skill to real life problems. However, it seems our Applied and Computation Mathematics majors skewed more toward to the applied side without too much concentration on the computational side. Therefore, the committee additionally proposed the new mathematical language courses to be required for ACM majors to enhance more computational abilities. In addition, for people who like to concentrate their studies on computational mathematics, the committee also suggested to combining the Math and ACM 27 units requirements. In that case, students who like to concentrate their studies on computational mathematics can take two 27 units of ACM courses. Finally, to increase the flexibility of the 27 units ACM courses, the committee also proposes including ACM 216 and ACM 217 in the list from which students choose their 27 units of ACM requirement. In that case, students in the major who are highly interested in the subject of probability can take ACM 116/216/217 sequence to fulfill this requirement. 

