
AMS 
BOOKSHELF

The AMS Book Program serves the mathematical community by publishing books that further mathematical research, awareness, 
education, and the profession while generating resources that support other Society programs and activities. As a professional society of 
mathematicians and one of the world’s leading publishers of mathematical literature, we publish books that meet the highest standards 
for their content and production. Visit bookstore.ams.org to explore the entire collection of AMS titles. 

The AMS Bookshelf is prepared bimonthly by AMS Book Acquisitions Con-
sultant Eriko Hironaka. Her email address is ehironaka@amsbooks.org.

December 2021  Notices of the AmericAN mAthemAticAl society   1983

Probability Tales 

by Charles M. Grinstead, 
William P. Peterson, and 
J. Laurie Snell

Probability Tales was conceived 
as a follow-up to Grinstead and 
Snell’s textbook, Introduction to 
Probability (AMS, 1997). It pro-
vides a deeper look into some 
selected applications, focusing 
on four areas that are familiar 
from everyday news and enter-

tainment: sports, the stock market, lotteries, and forensics.
The book starts with the notion of hot and cold streaks in 

sports. Suppose you notice a basketball player successfully 
shooting free throws 20 times in a row. Does the chance 
that she will make the next free throw increase or decrease 
compared to her usual percentage, or does it stay the same? 
One can compare with a Bernoulli trials model, where each 
free throw probability is the same and completely indepen-
dent from the others. It turns out that when such a model 
run is on a computer, it will still produce streaky outcomes. 
Further tools from linear algebra and Markov chains can 
model cases with added features such as when probabilities 
for success depend on conditions or vary over time.

In finance, traders are interested in how much the return 
value of a stock will be at the ends of specific time intervals 
and the overall variability of stock prices. For these ques-
tions the authors consider two standard models: one is 
based on a normal distribution (Bechélier) and the other is 
based on a power distribution (Mandelbrot). They discuss 
which model works for which situations, and how to use 
data to determine relevant constants for the models. Next 
come stories of improbable lottery coincidences that have 
appeared in the news. What are the chances of them hap-
pening, and are there strategies that increase your expected 
winnings? The book finishes with an analysis of the error 
rates of fingerprint matching.

This book is accessible to undergraduates who have com-
pleted (or are concurrently taking) an introductory course 
in probability theory, and have an interest in applications 
to economics, statistics, and data analysis.

Extremal Problems for Finite Sets  
by Peter Frankl and 
Norihide Tokushige

A priori, the elements of an 
abstract set have no individual 
character or relationship with 
each other. But once you desig-
nate groupings, then the intersec-
tions between the groups give a 
great deal of information. This 
kind of analysis is the topic of 
Frankl and Tokushige’s accessible 

and invitingly written book, Extremal Problems for Finite 
Sets. Starting from early work of Erdős in the late 1930s, 
the authors take the reader through classical results and 
conjectures, tools of analysis, and recent advances and 
questions that are still open today.

Let F be a family of subsets of a set with n elements. If 
we know that each pair of sets in F intersects in at least one 
element, it is possible to determine the maximum number 
of elements that F can have. To get an idea, imagine the 
case when there is an element x of [n] that is contained in 
all of the sets in F. Then it is easy to see that F can have at 
most 2n–1 elements. If we ask in addition that all elements 
of F have k elements where n > 2k, then we see that F can 
have at most n–1 choose k–1 elements. A famous result of 
Erdős-Ko-Rado (1939) shows that these inequalities hold 
even when the sets in F have no common intersection. This 
result is the starting point for a rich area of mathematics 
that continues to draw interest. 

The attraction of the subject is not only that the prob-
lems are simple to state and often have elegant solutions, 
but also the variety of relevant tools that can be brought to 
bear, including discrete geometry, random walks, and prob-
ability measures. The book is self-contained and requires 
only a basic background in linear algebra, advanced calcu-
lus, and elementary number theory, and is recommended 
for anyone with a penchant for elegant mathematical 
problem solving.
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