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Dreams of Calculus  - Perspectives on Mathematics Eduation by J.Hoffman, 

C.Johnson and A. Logg
Dear Mr. Pagrotsky,

Along with this letter I am sending you a recently published book entitled "Dreams of Calculus" by a team of three Swedish authors based at Chalmers University of Technology, which is connected to the ongoing discussions about the reform of mathematics education, and which the authors for this reason have dedicated to your predecessor Thomas Östros. 

I am writing in order to highlight some aspects seen from our point of view as a company publishing scientific mathematics books and journals internationally. Focussing on the research level first, it is fair to say that in the course of the last twenty years mathematics has undergone an extremely strong trend towards employing computational methods, in particular such geared towards applications in technology and science. There are virtually no modern technological devices or procedures without some essential input of mathematics, be it some very recent software like the internet search engine Google, be it any image generating or processing machinery in medicine, be it in pharmaceutical drug design, or be it in the more traditional industrial applications like the simulation of car or aircraft prototypes. It should be remarked that in this field of research and applications, Sweden has for a long time been amongst the leaders in the world. As a consequence of this development, the change towards computational mathematics has already percolated to university level education in many universities around the world in countries such as the United States of America, Switzerland, Germany, Norway,  and in fact also in Sweden. In Sweden, in particular, the National Graduate School for Scientific Computing was one of the earliest and pioneering efforts in this area. 

The above described trend is irreversible, since it is due to the ever more powerful available computer technology - in other words there is no way back to the situation as it was before the World War II. Thus, what can be expected to happen, and what is already happening, is that changes in mathematics education are desirable on the more elementary level of undergraduate education and eventually also on the school level. In the United States there are already high-schools which offer programs in scientific computing or computational science as it is sometimes called. 

The team of authors of Dreams of Calculus is an internationally top-level group who have actually already implemented such a new computational mathematics reform course at Chalmers University of Technology, which we were happy to publish as a three-volume work Applied Mathematics: Body and Soul by K. Eriksson,  D. Estep and C. Johnson. From our publisher’s point of view I expect that in the forthcoming ten years we shall see many such programs and books with a similar aim and scope. 

I know that in Sweden you also have this special debate related to the existence and tasking for matematikdelegationen and I would like to express my opinion that the reform ideas expounded in Dreams and Calculus  are important and beneficial to mathematics education in Sweden. At this point I would like to quote four paragraphs from a comment on Dreams of Calculus which we received during our peer-reviewing of the book, written by a prominent international expert on computational mathematics. 

This is a book I will recommend to anyone interested in mathematics. In particular, I think anyone involved with mathematics teaching from secondary school and upwards should read the book.  The mix of  raising important questions, answering them, giving historical and philosophical perspectives, and providing an overview of what computational mathematics can do in the major disciplines of  science will (and should) be of high interest to a large audience.

The importance of computational approaches in mathematics can hardly be exaggerated, in my opinion, and the book provides lots of examples and arguments in favor of using computations as a primary tool in mathematics education. Having such examples and arguments available in a book may help to convince conventional mathematicians about sound changes and accelerate the use of computers in mathematics courses.

From a practical viewpoint, the fundamental problem is not acceptance of the computer in mathematics, but the difficulties in getting the pure mathematicians, who usually handle the basic mathematics teaching, to modify courses. This requires competence, time, and initiative. Researchers who apply computers to solve mathematical problems regularly are probably better suited to carry out the

required modifications.  The striking arguments in the book may help faculty management to see the importance of changes and hence to move basic mathematics teaching from pure mathematicians to applied/computational mathematicians. This will accelerate the development, and the book may open the eyes of people who are further away from mathematics than we are and therefore don't see the obvious problems that the authors discuss. 
… 

Although the same problems are likely to occur in many other countries, the fight/war going on in Sweden is a local tragedy – lots of reformed calculus and linear algebra projects are being developed in the U.S. and many European countries.

To summarize, I would like to say that the Dreams team of Chalmers is a great national asset you have for furthering progress in mathematics education in your country.

Yours sincerely,
Martin Peters
