Errata to “Higher Index Theory”

May 20, 2024

Thank you to Hengda Bao, Xiaoman Chen, Shixun Cui, Johannes Ebert,
Kun Gao, Arturo Jaime, Saroj Niraula, Shintaro Nishikawa, Jianguo Zhang,
Jiawen Zhang, and Bo Zhu for these, and apologies to other readers there
are so many.

Please do send more (rwillett.hawaii.edu). Errata to the errata are also
welcome.

1
1. Page 55. In Exercise 1.9.9, u should be defined to be (0 0 )”, not
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2. Page 67. In the last two lines of Definition 2.2.1, “if they there is”
should be “if there is”.

3. Page 67. Page 67, the second displayed line in the formula has a sign
error, and should read

“u—1=2epe; —eg—e; = (1 —2¢e)(1 —e€1) 7.

4. Page 68. In the sentence below line (2.3), “v;” should be “v/”.

5. Page 70. In the fifth line of Construction 2.2.8, it should say “any quasi-
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idempotent a in M, (A)”, not “any quasi-idempotent e in My (A)”.



10.

11.

12.

13.

14.

15.

Page 71. In Remark 2.2.10, the reference to “line (2.2.1)” should be to
“Proposition 2.2.9”.

Page 87. In the sentence above the fourth displayed line, “lifting Q”
should be “lifting u”.
Page 94. In the fourth displayed line from bottom, in the formula
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“Bale) 2= zp+ () —€) 7,
the “p” should be an “e”.
Page 97. In the last line, in the formula “(¢;)«([pi] — [@]) = [p] —[¢]”,
the “” subscripts should be “j”.

[43

Page 99. In the statement of Proposition 2.7.5,
should be “a(a)v*v = a(a)”.

ala)vv* = afa)”
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Page 101. In the last displayed line, the definition of v as “v :=
>, v, is nonsense'. What we meant to do was define o := " , ad,,
(convergence in the pointwise-strong operator topology). Then replace

“ad,” everywhere it appears in the proof by “a”.

Page 104. In the fourth displayed line

43

[vipivf] — [viqui’] = [p] = [a] 7,
the “q” should be “g;”.

Page 105. In Definition 2.7.14, wherever “m4” occurs, it should be

“r4” " and similarly for “rp”.

Page 100. In the last two lines of the proof of Proposition 2.7.5, “¢ :
K.(M5(A)) —» K.(A)” should be “¢: K,.(My(C)) —» K.(C)”.

Page 119. In Construction 2.9.11, the element “v” is not defined. It is
the unitary multiplier ( _°1> implementing the grading on M(A®K).
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IThis one is particularly embarrassing.



16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Page 172. In Example 4.2.4 in the fifth line, the support of V. should
be {((s,t),z) eY x X | x = s and t < €}.

Page 175. Three lines from the bottom, “f(B(z; s))” should be “f(B(z;1))”.

Page 199. In the displayed line in condition (ii), “p(z,y)” should be
“d(x’ y>77 .

Page 202. In Definition 5.1.10, there is a parenthesis “)” missing in
“dy (f(x1), f(x2))” in the definition of wy(r).

Pages 203. Lemma 5.1.12 does not work if X is the empty set, which
should be excluded. Similarly, the empty set should be excluded in the
considerations of functoriality throughout this section.

Page 218. Two lines from bottom, “{z € Z | Re(z) > 1/2}” should be
“{ze C|Re(z) >1/2}".

Page 222. In Definition 6.2.1 part (i), “tx = 0” should be “tx > 1.

Page 224. Lemma 6.2.7 does not work if X is the empty set, which
should be excluded. Similarly, the empty set should be excluded from
all considerations of functoriality in this section and Section 6.3. This
does not apply to Proposition 6.3.3, where the empty set is an example,
and to Section 6.4, where it is important that the empty set is an
allowed object.

Page 236. In Definition 6.4.3 part (i), “tx = 0” should be “tx > 1.

Page 238. In Definition 6.4.8, “tx > 07 should be “tx > 1” both places
it appears.

Page 239. In the proof of Lemma 6.4.11, in the displayed formula

n=1

“xxo((Th)) = <0 S éXKTt> 7,

the “¢” should be “5”.



27.

28.

29.

30.

Pages 251-2. In Remark 6.5.2, “tx > 0” should be “tx > 1”7 in all three
places it appears.

Page 261. In the second line of the proof of Proposition 6.6.2, “tx > 0”
should be “tg =17 .

Page 261. Just below line (6.9), it is claimed that “the same proof as
Lemma 6.4.11 shows that K, (C} ((Hx)®) = 0”. This is misleading as
the necessary proof is a little more complicated. It can be fixed by
redefining the map S using the formula

o0
(Tt> = (0 S @ Tt+n> )

n=1
this ensures that the image of (7}) under f is locally compact for all
‘time’ t. As the function ¢ — T is uniformly continuous, we still see
that a + 8 and [ induce the same map on K-theory, via conjugation
by an isometry, and a homotopy (compare for example [2, Proof of
Proposition 3.5 on page 662]); the proof then goes through as in 6.4.11.

Pages 261-2. There is a mistake in the proof of Proposition 6.6.2. To

explain the problem, we need some notation.

Let A be the ssubalgebra of L*(Hx)® defined in the same way as
Cr[Hx]% (see Definition 6.6.1), but where the uniform continuity con-
dition in ¢ is dropped, and replaced with: “the function t — T; is
continuous, and for each compact K < X, the functions t — xxT; and
t — Tyxk are uniformly continuous”. Let A be the C*-completion of A
in the norm it inherits from L*(Hx )¢, and define Ay := L& (Hx)% n A.
Then instead of the isomorphism in line (6.10) on page 261, the proof
of Proposition 6.6.2 actually shows that the natural map

i L*(Hx)G
Ay Li{(Hx)®

is an isomorphism.



31.
32.

33.

34.

35.

36.

37.

To complete the proof of Proposition 6.6.2, it remains to show that
the canonical inclusion C}(Hx)® — A induces an isomorphism on K-
theory. This can be established using the same argument as that given
for Theorem 3.4 in [3].

Unfortunately, this makes the argument quite technical, and we do
not know a simpler way to fix this issue: an alternative would be to
show that the functors defined using O (Hx)® and A are equivariant
homology theories (this is technical) in an appropriate sense and that
they agree for spaces induced from actions of finite subgroups of G;
this is not obviously any easier, however.

Page 262. In the top line, “VTV*” should be “V*T'V".
Page 271. In Exercise 6.8.11, “Hx @ X” should be “Hx ® H”.

Page 271. In Exercise 6.8.15, C} , (Hx) is defined to be the «-algebra
of all bounded uniformly continuous functions from [1,0) to the Roe
algebra C*(Hx) such that prop(T;) — 0 as t — . It should be
defined to be the completion of this =-algebra. In case it helps to be

more explicit: the metric d in this exercise is the given proper metric
on X.

Page 283. In Definition 7.2.1, the map f is a bijection onto its image,
not strictly a bijection as stated.

Page 284. In Definition 7.2.2, “such that each o; contains (z;_1,x;)”

should say “such that each o; contains {z; 1, x;}”.

Page 287. The last sentence of Definition 7.2.8 should say “The Rips
complex P.(Z) of Z is defined to be the space S,(Z) equipped with the

metric dp,.”

Page 289. In the displayed chain of inequalities about three quarters

of the way down, the second line should say

n n—1
“ > min{l,a} (Z do(ry (i, yi) + Z do(r)(Yiy xi+1)> 7

=0 =0



38.

39.

40.

41.

42.

43.

44.

(the sums and the set braces are currently missing).
Page 291. The last displayed line says
“heY x [0,1] = (1 =1) foly) + tfi(y) 7

and should say
“h:Y x[0,1] = Ps(Z), (y,t) — (1 —1t)foly) +tfi(y) "

Page 298. In definition 7.4.1, the last sentence should finish “and con-
tractible universal cover EG”.

Page 300. In the proof of Theorem 7.4.4, the reference about four fifths
of the way down to Theorem 7.4.4 should be to Theorem 7.4.3.

Page 302. Just above Definition 7.4.6, we should have “X = P.(Z)”,
not “X = P,.(X)".

Page 302. The last word of Definition 7.4.6 should be “equivalence”,

not “equivariant”.

Page 302. In the proof of Theorem 7.4.7, the displayed line says

“Z={pel'(G)| p=0and |u] <1}
{ne (@) p>0and1/2 < |ul}”
and should say
“Z ={pel!(G)|p=0and |u| < 1}\
{ne @) p>0and |u| <1/2) .

As a result the explanation for local compactness is wrong: it should
say that Z is locally compact as it is the complement of a closed set in

a compact set.

Page 303. In the statement of Theorem 7.4.8; the left hand side says

“lim KS(EG)” and should say “ lim K& (Y)".
YCEG YCEG
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45.

46.

47.

48.

Page 315. In the bottom line “1908s” should be “1980s”.

Page 440, and 454-455. The statement of Proposition 12.1.10 parts (ix)
and (x) on page 440 can (and should) be strengthened as follows; the
strengthened version is needed for the proof of Lemma 12.3.9 on page
454-455. Point (ix) should be strengthened to: “For all ¢ > 0 there
exists Ry > 0 such that for all R > Ry, all s € [1,0) and all z € E we
have that

||(\I’(BS,x)2 — D = xzr)| <@

Point (x) should be strengthened to: “For all o > 0 and all > 0 there
exists Ry > 0 such that for all R > Ry, all s € [2d,0), and all z,y € F
with |z — y| < r we have that

((Bo) = (B (1= )| < €2

The (delicate) proof of these statements can be found in Appendix A
of [1], due to Bao, Chen, and Zhang.

Pages 522-523. Everywhere “Y” appears in the proof of Lemma A.3.14,
it should be “X”.

Page 523. In the third line of the displayed chain of inequalities near
the top of the page, “dy (y, g *h)” should be “dy(y,g 'hy)” (and “Y”
should be “X” as in erratum 47).
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