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Modular forms are tremendously important in various areas of mathematics, from number theory and
algebraic geometry to combinatorics and lattices. Their Fourier coefficients, with Ramanujan's tau-function
as a typical example, have deep arithmetic significance. Prior to this book, the fastest known algorithms for
computing these Fourier coefficients took exponential time, except in some special cases. The case of elliptic
curves (Schoof's algorithm) was at the birth of elliptic curve cryptography around 1985. This book gives an
algorithm for computing coefficients of modular forms of level one in polynomial time. For example,
Ramanujan's tau of a prime number p can be computed in time bounded by a fixed power of the logarithm of
p. Such fast computation of Fourier coefficients is itself based on the main result of the book: the
computation, in polynomial time, of Galois representations over finite fields attached to modular forms by
the Langlands program. Because these Galois representations typically have a nonsolvable image, this result
is a major step forward from explicit class field theory, and it could be described as the start of the explicit
Langlands program.

The computation of the Galois representations uses their realization, following Shimura and Deligne, in the
torsion subgroup of Jacobian varieties of modular curves. The main challenge is then to perform the
necessary computations in time polynomial in the dimension of these highly nonlinear algebraic varieties.
Exact computations involving systems of polynomial equations in many variables take exponential time.
This is avoided by numerical approximations with a precision that suffices to derive exact results from them.
Bounds for the required precision--in other words, bounds for the height of the rational numbers that describe
the Galois representation to be computed--are obtained from Arakelov theory. Two types of approximations
are treated: one using complex uniformization and another one using geometry over finite fields.

The book begins with a concise and concrete introduction that makes its accessible to readers without an
extensive background in arithmetic geometry. And the book includes a chapter that describes actual
computations.
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From reader reviews:

Anita Pfeifer:

As people who live in the modest era should be up-date about what going on or data even knowledge to
make them keep up with the era that is always change and progress. Some of you maybe will certainly
update themselves by looking at books. It is a good choice to suit your needs but the problems coming to you
is you don't know which one you should start with. This Computational Aspects of Modular Forms and
Galois Representations: How One Can Compute in Polynomial Time the Value of Ramanujan's Tau at a
Prime (AM-176) (Annals of Mathematics Studies) is our recommendation to make you keep up with the
world. Why, because book serves what you want and wish in this era.

Clarence Liller:

A lot of people always spent all their free time to vacation or maybe go to the outside with them family or
their friend. Do you realize? Many a lot of people spent these people free time just watching TV, or playing
video games all day long. If you need to try to find a new activity this is look different you can read some
sort of book. It is really fun in your case. If you enjoy the book that you simply read you can spent 24 hours a
day to reading a book. The book Computational Aspects of Modular Forms and Galois Representations:
How One Can Compute in Polynomial Time the Value of Ramanujan's Tau at a Prime (AM-176) (Annals of
Mathematics Studies) it is extremely good to read. There are a lot of folks that recommended this book.
These folks were enjoying reading this book. When you did not have enough space to bring this book you
can buy the particular e-book. You can m0ore very easily to read this book from the smart phone. The price
is not to fund but this book has high quality.

Dorothy Tran:

Can you one of the book lovers? If yes, do you ever feeling doubt if you find yourself in the book store?
Make an effort to pick one book that you never know the inside because don't judge book by its protect may
doesn't work the following is difficult job because you are frightened that the inside maybe not because
fantastic as in the outside search likes. Maybe you answer could be Computational Aspects of Modular
Forms and Galois Representations: How One Can Compute in Polynomial Time the Value of Ramanujan's
Tau at a Prime (AM-176) (Annals of Mathematics Studies) why because the amazing cover that make you
consider regarding the content will not disappoint a person. The inside or content is definitely fantastic as the
outside or perhaps cover. Your reading 6th sense will directly assist you to pick up this book.

Rose Heck:

Is it a person who having spare time and then spend it whole day by simply watching television programs or
just telling lies on the bed? Do you need something totally new? This Computational Aspects of Modular
Forms and Galois Representations: How One Can Compute in Polynomial Time the Value of Ramanujan's



Tau at a Prime (AM-176) (Annals of Mathematics Studies) can be the answer, oh how comes? It's a book
you know. You are and so out of date, spending your time by reading in this brand new era is common not a
nerd activity. So what these publications have than the others?
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