
ERRATA

A SURVEY OF CLASSICAL AND MODERN GEOMETRIES

The following is a list of known errors in the second printing of the book A
Survey of Classical and Modern Geometries: with computer activities. These will
be corrected in the third printing. I have placed asterisks next to some corrections.
No asterisk – a typo with an obvious correction. One asterisk (*) – a typo with
a less obvious correction. Two asterisks (**) – a mistake that, when caught, the
readers might question whether I made the mistake or they did. Three asterisks
(***) – a subtle error.

The errors have been ordered by page number. The number after the page
number is the line where the error is. A negative number means the line is counted
from the bottom. Two or more numbers mean there are corrections on several lines.

I would like to thank Michael Woltermann, Robin Hartshorne, James Katseane,
and Victoria Sapko for pointing out some of these errors.
p 155, -4, in Ex 7.59: There is an extra “of.”

***p181, -4: The four regions in Figure 8.6 are fundamental domains for G, but none
of them are fundamental domains for G′. For example, the point (1/4, 1/4)
is in F1. Using G′, we can rotate this point by 90◦ to get (−1/4, 1/4),
and translate by �v1 to get (3/4, 1/4), which is also in F1. Thus, F1 is not
a fundamental domain for G′. In fact, a fundamental domain for G′ is a
square of side length 1/2 with a vertex at the origin. Regions like F1 and
F4, but dilated by 1/2, form fundamental domains for G′. It is intriguing
that the fundamental domains for G′ are 1/4 the area of the fundamental
domains for G, yet they produce the same lattice. This is because the
stabilizer for the origin in G is just the identity, but in G′ it has order 4.

*p 196, -6: I define the distance function, but there is no reason why such a function
should exist, so our first axiom (zero-th axiom?) should be the assumption
that such a function exists.

p 198, -16: In Definition 20, the second line should begin “Furthermore, for any
point P ∈ l and any real number ....”

***p 198, -9: Axiom 2 should read “Every line segment can be realized as a subset
of a unique line.” I have not been able to prove that lines are unique using
the axiom system as it stands.

*p 219, -7: The paragraph should begin “In a right angle triangle ∆ABC with
right angle at C, we pick points E and F on the extended sides AC and
AB, respectively, and such that |AE| = |AF | = π/2, as in Figure 10.7.”
The two instances of D should be changed to E and the two instances of
E should be changed to F .

*p 235, 20: The cross ratio is defined for elements of P
1, not P

2.
**p 242, -10, -8, -1: Replace three instances of 1/2 with 2.
**p 243, 2, 10: Replace two more instances of 1/2 with 2.
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**p 244, 12, in Routh’s Theorem: Change the value of µ to µ = |CE|
|EA| .

***p 254, 8, -10: The way this section reads, it implies that one can define the angle
between any two lines, whether they intersect or not. This is not true. One
can do it only for intersecting lines, so in these two lines of text, where it
reads “the angle between two lines,” we insert the word “intersecting,” so
it reads “the angle between two intersecting lines.” The section relies on
Exercise 12.19, which asks the reader to prove a false result. We fix this
below.

p 255, 4: The definition should be �P ⊗ �Q = J−1P × Q. Of course, for our J ,
we have J−1 = J , so in some sense, no correction is required. However,
more generally, any symmetric J with two positive eigenvalues and one
negative eigenvalue defines a Lorentz product. For such a Lorentz product,
the definition of the Lorentz cross product must be changed as noted.

***p 255, Exercise 12.19: This exercise should read as follows: “Suppose ||�a|| =
||�b|| = 1 and the lines on V+ described by �a ◦�x = 0 and �b ◦�x = 0 intersect
in V+. Prove that there exists T ∈ O+

J such that T�a = (1, 0, 0) and T�b =
�b′ = (b′1, b

′
2, 0).” The original exercise could not possibly be true, since it

would imply that all lines on V+ intersect. The error in the solution manual
is the statement that tanhx is invertible on R. The range of tanhx is only
(−1, 1).

p 255, Exercise 12.20: Following up on the remark above (for p 255, line 4), this
exercise depends on our choice of J . More generally, the properties one can
prove are

�u ⊗ �v = λJ�u × J�v

�u ⊗ �v = −�v ⊗ �u

�u ◦ (�v ⊗ �w) = det


u1 u2 u3

v1 v2 v3
w1 w2 w3




�u ⊗ (�v ⊗ �w) = λ((�u ◦ �w)�v − (�u ◦ �v)�w)

(�u ⊗ �v) ◦ (�w ⊗ �x) = λdet
[
�u ◦ �w �u ◦ �x
�v ◦ �w �v ◦ �x

]
,

where λ = detJ−1. And in Exercise 12.21, the i is really
√

detJ−1.
*p 261, -10: This should read �F′ = �B + λ(�A − �B) = ....

**p 264, properties 9, 10, and 11 of a field: Property 9 should read “a · 1 = 1 ·
a = a;” property 10 should read “a · a−1 = a−1 · a = 1;” and property 11
should read “a · (b + c) = a · b + a · c and (a + b) · c = a · c + b · c.” These
modifications are not necessary, since in property 8 we require a · b = b · a.
However, I later refer to a division ring as something that satisfies all the
properties of a field except property 8. This is not true, unless properties
9, 10, and 11 are modified, as above.

p 273, Exercise 13.28: There are two extraneous instances of “projective.”
*p 321, 10: The first term on the right hand side of this displayed equation should

be (τ3τ4 + τ2τ4 + τ2τ3).
p 321, -6: This should be substituted into Equation 15.6, not 15.7.
p 332, in the entry on Euler: The phrase “a 1000” should just be “1000.”
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p 342, 15, in the answer to Ex 1.52: The length is of |DE|, as asked in the
exercise (not |BD|).

*p 343, -6 and -4: The terms ‘reflexive’ and ‘symmetric’ are switched. Also, to
conclude symmetry from reflexivity and transitivity, we need to know that
an object is similar to some other object. This is guaranteed by property
1.

**p 360, 7 – 8: At the end of the solution to Exercise 8.15, the displayed equations
should read

a = er

= cosh r + sinh r

= cot(π/m) cot(π/n) +
√

cot2(π/m) cot2(π/n) − 1

=
cos(π/m) cos(π/n) +

√
cos2(π/m) cos2(π/n) − sin2(π/m) sin2(π/n)

sin(π/m) sin(π/n)
.

Some positive signs should be negative.
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