
How to use this website

There are four kinds of material in this website. First, we aim to make good the promises that

certain proofs omitted from the book, and a few other topics, would be available on the website.

Secondly, there are some sections which expand on topics in the book, or on concepts which are

used in the book without any introduction. If you would like some help on such topics then this is

for you. Thirdly, there is further material to enhance understanding and give more background.

Finally, there are hints for starred exercises (and for a few others). Sections of the first three

kinds are labelled to show which kind of material they contain:

(1) = book promises

(2) = explanations

(3) = enhancement

The labelling may sometimes be a little subjective.

There is possibly more material in the website than is strictly necessary, but it is hoped that

you will dip into it for reference and/or to read whatever catches your fancy.

The supplementary material associated with Chapter n is labelled S.n, and items within it are

labelled S.n.1, S.n.2 and so on. Items from the book continue to be referred to by their number

there. At the beginning of each S.n there is a list of topics discussed in it. For convenience these

are also listed at the end of this file. The page numbers given are those within each S.n. In

addition there are two files of supplementary material not associated with chapters in the second

edition of the book: C.1 is on compact subspaces of function spaces and C.2 is on completions.

It is suggested that you look through the list of contents of the website to see if anything you

want to read more about is in there. In the last resort, if you cannot find what you want or it is

not clear enough, please email suther@maths.ox.ac.uk and I shall try to do something about it.

The main point of this website (apart from the author’s desire to drag himself into the 21st

century) is to keep the book down to a length that a keen student might read almost all of.

As in the book, some sections are starred to indicate that they are thought to be more challenging.

This does not usually apply to material labelled (2).
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Contents of the various files on this website

S.2 contains:

The definition of function (2) page 1
Negating mathematical statements containing quantifiers (2) 2
Countability (2) 3

S.3 contains

Proof of Proposition 3.7 (1) 1
Proof of Proposition 3.9 (1) 2

S.4 contains

Proof that the sup of the set S = {x ∈ Q : x2 < 2} is
√

2 (2) 1
Proofs of the triangle and reverse triangle inequalities (1) 2
Proof that a bounded monotonic sequence of real numbers converges (1) 2
Proof of the Bolzano-Weierstrass theorem (Theorem 4.19) (1) 3
Proof of algebraic properties of limits of sequences (Proposition 4.20) (2) 5
More on limits of functions (2) 6
Proof of the conversion lemma (Lemma 4.24) (1) 6
Hints for starred exercises 7

S.5 contains

Normed vector spaces (NVS), and metrics in Chapter 5 arising from norms (1, 3) 1
Inner product spaces and proof of Cauchy’s inequality (1, 3) 5
Reason for choice of subscripts d1, d2, d∞ (1) 9
Brief mention of lp (3) 12
Sequence spaces: examples including l1, l2, l∞ (1, 3) 12
General open sets in R (2) 16

S.6 contains

More questions about closed sets (3) 1
Denseness (2) 3
Separability (3) 3
Non-equivalence of norms on sequence spaces (3) 5
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S.7 contains

Mathematical induction: limitations (2) page 1
Infinite intersections of open sets are not usually open (2) 2
Sierpinski space and computer science - a reference (3) 2
Hints for Exercise 7.1(b) 2

S.8 contains

Continuous v. open for maps (3) 1
Examples of homeomorphisms (2) 1
Bases and proto-bases (3) 3
Sub-bases (3) 5
Hints for Exercise 8.7 6
Separable metric is second countable (3) 6

S.9 contains

Details of proof of 9.4 (1) 1
Details of proof of 9.5 (1) 1
Examples for Chapter 9 (2) 1
Neighbourhoods (3) 3

S.10 contains

Inevitability of the product topology (1) 1
Products and weak topologies (2) 2
Hints for Exercise 10.20 2

S.11 contains

Convergence in the co-finite topology (2) 1
Sub-Hausdorff conditions (3) 1
Urysohn’s lemma (3) 2
Tietze’s extension theorem (3) 5
Hints for Exercise 11.9 6
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S.12 contains

Path-connectedness is a topological property (2) page 1
More results on path-connectedness (2) 1
Components (3) 2
General open sets in R again (2) 3
An example of topological classification (2) 4
Connected spaces which are not path-connected (1) 5
Path-components (2) 7
Hints for Exercise 12.10 7
Hints for Exercise 12.19 8

S.13 contains

Uniform continuity and compactness (1) 1
Compact subspaces which are not closed (2) 2
Local compactness (3) 3
Hints for Exercise 13.12 6
Hints for Exercise 13.13 6
Hints for Exercise 13.18 7
Hints for Exercise 13.19 7
Hints for Exercise 13.20 8

S.14 contains

Limit point version of Bolzano-Weierstrass theorem (2) 1
Another compact space (2) 2
More examples of non-compact spaces (2) 3
More examples of spaces which are not locally compact (3) 4
Hints for Exercise 14.14 4
Hints for Exercise 14.15 4
Hints for Exercise 14.17 5

S.15 contains

Inevitability of the quotient topology (3) 1
Equivalence relation for the torus (1) 1
Background on real projective plane (1) 3
Equivalence relation for P (1) 6
A homeomorphism between different versions of P (2) 7
Equivalence relation for K (1) 7
A non-Hausdorff locally Euclidean space (1) 9
P cannot be embedded in R3 (1) 10
An alternative approach to equivalence classes (2) 10
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S.16 contains

Hints for Exercise 16.9 page 1

S.17 contains

Completeness in sequence spaces (1) 1
Cantor’s theorem and Baire’s theorem (1) 3
Another application of Banach’s fixed-point theorem (1) 8
Hints for Exercise 17.5 11
Hints for Exercise 17.6 11
Hints for Exercise 17.15 11

C.1 contains

A general criterion for compactness of a metric space 1
The Arzelá-Ascoli theorem 3
Examples 5

C.2 contains

Construction of R from Q 1
Completion of metric spaces via Cauchy sequences 7
Completion of metric spaces via virtual points 9
Completion of metric spaces via embedding in a function space 12
Uniqueness of completions 13
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