
Errata for

An Introduction to Manifolds, by Loring W. Tu, Second Edition

Ehssan Khanmohammadi

Some of the changes below are suggestions rather than corrections.

• p. 20, line 5: Delete parentheses around ar in its first occurrence.

• p. 20, line 6 of the Example 3.4: “4→ 1” should be “4 7→ 1”.

• p. 27, Remove the ∗ after Example 3.19 and place it after Exercise 3.20.

• p. 31, lines −1,−2, and −4 of Lemma 3.28: Replace a by α in “det[ai(ej)] = 0” and “the matrix
[ai(ej)]”. Also “i1, . . . , i`” should be “i1, . . . , i`−1”.

• p. 72, line −3: “f := f ◦ π” should be “f := f̄ ◦ π”.

• p. 106, line 5: “S := f−1(c)” should be “S := F−1(c)”.

• p. 117, line −2: “ψ(f(q)) = (y1(f(q)), . . . , yn(f(q))” should be “ψ(f(q)) = (y1(f(q)), . . . , ym(f(q)))”.

• p. 118, lines 1 and 3: “ψ(f(q)) = (y1(f(q)), . . . , ym(f(q))” should be “ψ(f(q)) = (y1(f(q)), . . . , ym(f(q)))”.
Also “(x1(q), . . . , xk(q)), 0 . . . , 0)” should be “(x1(q), . . . , xk(q), 0 . . . , 0)”.

• p. 121, The usage of the word “manifold” for M in Example 11.10 might be a bit confusing, especially
because of the explanation that follows it on the next page saying “For us, a submanifold without any
qualifying adjective is always a regular submanifold.”

• p. 128, Suggested Exercise: “The submanifold topology on an immersed submanifold need not be the
relative topology. Prove that in general it is finer, that is, it has more open sets. cf Exercise 15.10”.

• p. 134, line −3: Change “M ×R” to “M ×R”. In fact, in harmony with Example 12.6, one may want
to change all occurrences of “M × R” on line −3 to “M × Rr”.

• p. 138, line 4: “Rn” should be “Rr”.

• p. 143, line −1: g should be evaluated at “‖x‖
2−a2

b2−a2 ”.

• p. 147, Problem 13.3 (b) should read “Let A be a closed subset of U and U . . . ”.

• p. 150, lines 4 and 5 in the proof of Lemma 14.1: Change “φ̃ : TU
∼−→ U×Rn” to “φ̃ : TU

∼−→ φ(U)×Rn”,
and “φ̃ ◦X : U → U × Rn” to “φ̃ ◦X : U → φ(U)× Rn”.

• p. 162, Problem 14.8 is essentially the same as the Example on p. 153.

• p. 172, Part (ii) of the Proof of Lemma 15.18 uses the notation from the first edition of the book.
Replace it by “Apply part (i) to the matrices A and XA−1.”

• p. 178, line 8: “identity” should be “identify”.

• p. 186, lines −4 and −3: After “If a line has rational slope. . . ” insert “or ∞”.

• p. 191, line −2 of the Proof of Proposition 17.2: Replace “x” by “t”.

• p. 194, lines 4 and 5 of the Proof of Lemma 17.5: “φ̃ : T ∗U → U × Rn” and “φ̃ ◦ ω : U → U × Rn”
should be “φ̃ : T ∗U → φ(U)× Rn” and “φ̃ ◦ ω : U → φ(U)× Rn”, respectively.
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• p. 198, line −3: Insert “and 17.10” after “by Proposition 17.11”.

• p. 206, line 4: “for C∞ function” should be “for C∞ functions”.

• p. 207, line 4 of the Proof of Proposition 18.12: “the C∞ inverse” should be “a C∞ inverse”.

• p. 216, In analogy with with the title of Subsection 17.6, change the title of Subsection 19.6 to “. . . an
Immersed Submanifold”. Also change “regular” to “immersed” on line 2 of Subsection 19.6.

• p. 223, line −2 of the Proof of Proposition 20.2: “d
(
∂
∂t

∣∣
t0
ωt

)
” should be “d

(
d
dt

∣∣
t0
ωt

)
”.

• pp. 224 and 225, lines −5 and 1, respectively: The first line on p. 225 shows that both p and ϕt(p)
are contained in the same coordinate open set corresponding to the local coordinates x1, . . . , xn. We
could consider x1, . . . , xn around p and y1, . . . , yn around ϕt(p), and with this new notation, the RHS
of the display on line −3 of p. 224 would become, “(yi ◦ ϕ)(t, p)”. Similarly, on the first line of p. 225

we would have “
∑
i
∂ϕi

∂xj (t, p) ∂
∂yi

∣∣
ϕt(p)

” on the RHS.

• p. 228, line 6 after the proof of Proposition 20.8: Change “Proposition 18.7(iii)⇒(i)” to “Proposi-
tion 18.7 (iv)⇒(i)”.

• p. 241 The argument for nonorientability of the open Möbius band is of course intuitively clear, however
I think what is less obvious is how the equivalence relation defined on points of R affects the vectors,
say e1, e2, in the tangent space, after all this is the crucial step in reaching a contradiction.

It also appears to me that we have used a fact in the solution implicitly and that being Proposition 21.3
which is proven right after the example. This seems to be required in the step in which we assume a
specific orientation on U . The last line of the solution also suggests our implicit assumption that U
can take only two orientations.

Here I include a sketch of one my favorite proofs of nonorientability of the open Möbius band which
might be of interest as an end of section exercise. First we need a lemma:

Lemma. Let (U, x1, . . . , xn) and (V, y1, . . . , yn) be two connected and intersecting charts for an n-
dimensional orientable manifold. Then ∂(y1, . . . , yn)/∂(x1, . . . , xn) has a constant sign throughout U ∩
V .

The proof is straightforward and uses the fact that ∂(y1,...,yn)
∂(x1,...,xn) = ∂(y1,...,yn)

∂(z1,...,zn)/
∂(x1,...,xn)
∂(z1,...,zn) . Now we can

assume that the Möbius band M is orientable and apply this lemma to two suitably chosen charts
covering M to reach a contradiction. Indeed, if we assume that M is obtained from identifying the
points of the infinite strip S = R×] − 1, 1[ in the usual way, then the two overlapping open sets
]− 1, 1[×]− 1, 1[ and ]0, 2[×]− 1, 1[ with their natural maps can be used in conjunction with the lemma
to prove nonorientability of the open Möbius band.

• p. 245, line −8: “(⇒)” should be “(⇐)”.

• p. 248, Fig. 22.1: Change “int(Hn)” to “(Hn)◦” for consistency with the text above the figure.

• p. 249, line 6 under Theorem 22.3: Change “there are a diffeomorphism” to “there is a diffeomorphism”.

• p. 251, line −4: Change “p ∈ U ⊂ S” to “p ∈ U ⊂ A”.

• p. 254, line 3 under the Subsection 22.5: “c((0, ε[) ⊂M◦” should be “c(]0, ε[) ⊂M◦”.

• p. 266, line 2: Replace “φα|Uα∩Uβ” and “ψα|Uα∩Uβ” by “φα|Uα∩Vβ” and “ψα|Uα∩Vβ”, respectively.

• p. 267, lines 3 and 6: For consistency with equations (23.4, 23.5) on p. 264, put “det” before both
occurrences of J , the Jacobian.

• p. 273, line 9: “smooth a” should read “a smooth”.

• p. 294, line −1: Delete one of the extra occurrences of “R⊕R
imj∗ ”.
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• p. 299, The second Example says that “The map F in Example 27.4 is a deformation retraction. . . ”.
Since the given definition in the book is what some authors call ‘strong’ deformation retraction, we
need to have F (x, t) = x for all x ∈ S1, which does not hold for that specific F . (However, the map F
is an ‘ordinary’ deformation retraction.) The function F defined by F (x, t) = cos2(π2 t)x+ sin2(π2 t)

x
‖x‖

seems to work.

• p. 304, line −11: Some thoughts about “For ω to be well defined”: ω is automatically well defined once
we associate a unique p̄ to each equivalence class p ∈ R2/Λ. I think we need the fact that ω̄ is invariant
under translations by elements of Λ only to establish smoothness of ω, that is, something which is not
checked in the proof. Without assuming ω̄ to be invariant under translations by elements of Λ, ω need
not be even continuous.

• p. 313, lines 1 and 2 of Lemma 29.2 should read “If the support of a smooth k-form τ ∈ Ωk(U)
is contained in U , then . . . ”. Since the support is closed itself, we don’t need to assume that it’s
contained in another closed set.

• p. 337, line −1: Replace “f ◦ π2” by “g ◦ π2”.

• p. 362, In the commutative diagram “Rn − {0}” should be “Rn+1 − {0}”.

• p. 380, line 6 of the solution to Problem 22.3: Replace “On U ∩M” by “On U”.
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