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The main characters of this story are the alternating sum matrices. An alternating sign matrix is a square
matrix of 0s, 1s and −1s for which the sum of the entries in each row and column is 1 and the non-zero
entries in each row and column alternate in sign. The book includes the interesting bit of mathematical
history culminating in the alternating sign conjecture: The total number of n×n alternating sign matrices
is
n−1
∏ (3j + 1)!
.
(n + j)!
j=0
As the author explains: “This story is woven on the strands of fourteen conjectures that I have chosen
from the many that arose in the course of investigations of alternating sign matrices. All but two of these
have been proven. Many other related conjectures are still open problems. We shall see the details of
many of the proofs, but they are less important than the themes that they draw upon. This is the power
of a good conjecture and the reason for seeking its proof: It can reveal unexpected connections and guide
us to the ideas that are truly important.”
The book has seven chapters. The basic deﬁnitions and the fourteen conjectures are introduced in the ﬁrst
chapter. The combinatorial structures needed to settle these conjectures are then developed in the next
four chapters entitled Fundamental Structures, Lattice Paths and Plane Partitions, Symmetric Functions
and Hypergeometric Series. The alternating sign conjecture is proved in Chapter 6, Explorations and the
“reﬁned” alternating sign conjecture is proved in the last chapter, Square Ice.
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