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We evaluate the most recent editions of eight major British and
American dictio naries, co nce ntrating o n aspects of interest to the
mathematical scientist. T he di ctionaries are generally of very high
quality, but several have erro rs in their treatment of mathematical
terms.

ANYONE reading or writing in the mathematical sciences
comes across questions such as the following :
l. What is the plural of modulus: moduli or moduluses?
2. Which of parameterize and parametrize is the correct
spelling?
3. What is a gigaftop?
4. When was the mathematician Abel born and what was
his nationality?
5. What is the meaning of mutatis mutandis ?
6. Who was Procrustes (as in the "orthogonal Procrustes
problem")?
7. When should you use " special" and when " especial" ?
8. What are the differences between mind-bending,
mind-blowing and mind-boggling?
All the answers can be found in dictionaries of the
English language (and are given at the end of this
article). As these questions illustrate, dictionaries are
invaluable for choosing a word with just the right shade
of meaning , checking on spelling and usage , and even
finding encyclopaedic information. Furthermore, the
information about a word's history provided in a
dictionary etymology can make it easier to use the word
precisely. In this article I evaluate eight major British
and American dictionaries from the point of view of a
mathematical scientist. I concentrate on the largest
dictionaries from each publisher, because I believe that
they are much more useful (and interesting!) for the
serious writer than their more concise cousins.
The dictionaries, and the abbreviations I will use to
denote them , are as follows:
CD "The Chambers Dictionary", Chambers, Edinburgh ,
1993. ISBN 0 550 10255 8.
CED " Collins English Dictionary", 3rd edn.
HarperCollins, London, 1991. ISBN 0 00 433286 5.
LDEL "Longman Dictionary of the English Language",
New edn ., Longman , Harlow , Essex, 1991.
ISBN 0 582 07038 4.
OED "The Compact Oxford English Dictionary", 2nd
edn ., Oxford University Press, 1989.
COD "The Concise Oxford Dictionary of Current
English'', 8th edn ., Oxford University Press , 1990.
ISBN 0 19 861200 l.
NSO "The New Shorter Oxford English Dictionary",
Oxford University Press, 1993. ISBN 0 19 861134 X.
MWlO " Merriam-Webster's Collegiate Dictionary", 10th
edn ., Merriam-Webster , Springfield , Massachusetts,
1993. ISBN 0 87779 708 0.
WNW "Webster's New World Dictionary of American
English" , 3rd college edn ., Simon and Schuster,
Cleveland and New York , 1988. ISBN 0 13 949280 l.
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Oxford University Press does not produce a mid-size
dictionary (of order 200000 entries) , so I have incl uded
the smaller Concise Oxford as well as the much larger
New Shorter Oxford . The Oxford English Dictionary is
included for comparison because it is the pre-eminent
dictionary of the English language.
History
To appreciate English dictionaries it helps to know a
little about their history. Dictionaries were preceded
historically by glossaries showing English equivalents of
Latin or French words , and plain lists of English words ,
both often being compiled by schoolmasters . The first
English dictionary was Robert Cawdrey's " A Table
Alphabeticall ... " of 1604, which contained 2500 " hard
words" with brief definitions , some of them just
synonyms. The full title fi lls the title page and states that
the work deals with English words " gathered for the
benefit & helpe of Ladies, Gentlewomen , or any other
unskilfull persons". Landau (reference 1, pp. 35 , 41)
describes this work as " wholly unoriginal" and notes that
"The early history of English lexicography is little more
than a record of judicious or flagrant copying from one's
predecessors" . The first author to use the term
"dictionary" in a title was Henry Cockeram with his
" English Dictionarie" (1623) . Among his entries is
(reference 2, p. 28)
Mathematicean . One that is skilled m Augurie ,
Geometrie, and Asti:onomie.
In the 18th century dictionaries started to include not
just hard or scholarly words , but commonly used words.
Samuel Johnson's two-volume "Dictionary of the English
Language" (1755) remained the most authoritative
English dictionary for over a century. It was published
nine years after Johnson signed a contract to produce it
and contains ·approximately 40 000 entries. Noah
Webster's two-volume "An American Dictionary of the
English Language" was published in 1828, when he was
seventy years old; it contains about 70 000 words. In 1864
a new version edited by Noah Porter and with revised
etymologies by C. A. F. Mahn was produced. It was
titled "A Dictionary of the English Language" and· it is
from this dictionary that the Merriam-Webster dictionaries evolved. Merriam produced an "International
Dictionary" in 1890, " Webster's New International
Dictionary", 2nd edn. in 1934 (600 000 entries) and
" Webster's Third New International Dictionary" in 1961
(450 000 entries). Webster's Third attracted much
criticism for its liberal treatment of usage , particularly its
controversial statement that ain't is " used orally in most
parts of the US by cultivated speakers" . Sixty-two
reviews and discussions of Webster's Third from
newspapers and magazines have been collected into a
book " Dictionaries and That Dictionary". 3
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The largest and most authoritative British dictionary is
"The Oxford English Dictionary", which was produced
in twelve volumes over a period of forty years, from
1888-1928. The second edition was published in 1989
and was released on CD-ROM in 1992. (For more
details, see below.) Since the late 1980s, computer
technology has been widely used in the production of
dictionaries: for representing a dictionary in electronic
form, typesetting it, and building and maintaining
databases of citations and ~xamples of usage.
Dictionary features
There are many features to consider when comparing
dictionaries; here are some of the most important.
Order of Definitions. For words with several meanings,
most dictionaries give the most common or current
meanings first, but some give meanings in their historical
sequence. The historical order is the one used by the
NSO and OED, since their purpose is to trace the
development of words from their first use to the present
day. MWlO and WNW also use the historical order, but
for a desk dictionary intended for quick reference this
order can be disorienting. For example, under the
headword nice, MWlO lists "showing fastidious or finicky
tastes" before "pleasing, agreeable" .
Encyclopaedic Entries. Some dictionaries contain biographical, geographical and other entries giving
encyclopaedic information. This is not a new idea:
Webster's 1828 dictionary included such entries.
Etymologies*. Etymologies vary in where they are
placed within an entry, in the style in which they are
presented (for example, the symbol < may be used for
"from"), and in their depth and amount of detail. Some
words with interesting etymologies are diploma, OK,
shambles, and sine.
Synonyms and Usage Notes. Some dictionaries contain
paragraphs that give advice on English usage or explain
the differences between synonyms.
Scientific and Technical Vocabulary. Since there are
vastly more scientific and technical terms than any
general dictionary can accommodate, there is much
variation in the coverage provided by different
dictionaries.
Up-to-Date Vocabulary. The constantly changing English language is monitored by lexicographers (Johnson's
"harmless drudges" ), who add new words and meanings
to each new edition of their dictionaries. Coverage of
modern vocabulary varies between dictionaries, depending on the year of publication and the compilers' tastes
and citation files (which usually include material
submitted by the general public).
Examples of Usage, Quotations. Some dictionaries
provide phrases or sentences to illustrate the characteristic use of a wmd. These may be concocted examples or
quotations from published sources.

• It has been suggested that it is possible to give a mathematics
lecture in English that is understandable to non-English speaking
Greeks. For anyone wishing to try this suggestion , a good English
dictionary would be invaluable ; its etymologies would show
relations such as symmetry symmetros , orthogonal orthogonius, method - methodos , mathematics - mathematikos,
and so on .
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Pronunciation. All the dictionaries described here show
the pronunciation of words, but they vary in how they do
it. Some use the International Phonetic Alphabet (IPA),
while others use their own respelling schemes. The IPA
system uses some non-alphabetic characters, but
dictionaries that use it print keys to the symbols. All the
dictionaries show primary and secondary stress marks in
the pronunciation respelling of a word.
Accuracy, Errors. Since these are established dictionaries in their second or later editions, we would
expect there to be few, if any, errors, typographical or
otherwise. Any that are found are worth noting. We are
very unlikely to find errors such as Fowler's definition of
adultery in the first edition of the Concise Oxford
Dictionary (reference 4, p. 146): "Voluntary sexual
intercourse of married person with one of opposite sex",
which does not exclude intercourse between husband and
wife!
Coverage. As a very rough way to compare the word
stocks of the dictionaries I have chosen 15 test words and
tabulated in Table I which of them occur in which
dictionary. The list of words includes ones that are old,
rare or new, and words from mathematics and computer
science. Of course, the table cannot be used to draw
conclusions about the relative merits of the dictionaries,
but it does clearly illustrate their differing coverage.
British Versus American Spelling and Usage. For the
writer who writes for an international audience it is

Table I
Word Coverage
CD CED LDEL COD NSO OED MWIO WNW
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Mandelbrot set
parametrize
power series
Unix
worn/

./
./
./
x

./
./
x
x

x
x
x
x

x
x
./
x
x

x
x
x
x
x

./
./
./
./
./

./
./
./

./
./
./

./
x
x

./
./
x

./

./
./

x
x

x
x

./

./

x
x

./

./
./
./

./

./
./
./
./
./

./

x
./

x

./
./
./

x
x

x
x

x
x
x

x

x
./
x

./
./
./

x
x

./
./
./
./
./
x
x

./

x
x
x

./
x
x

x
x
x
x
./
x
x

./

./

./
x
x
./
./
x
./

./
x
x
x
./
x
x

• = buckminsterfullerene, " a ball-shaped molecule containing 60 carbon
atoms .. . [From Buckminster Fuller, US engineer (1895-1983) , who designed
a geodesic dome for the 1967 Montreal Expo] "--CD.
b " Rare. the act of drinking together in a company ... C16"--CED.
c " a ring or other pattern of Hattened corn appearing within a field of standing
corn , esp in S England , and variously attributed to meteorological,
geological , electromagnetic, paranormal , and extraterrestrial forces or to
hoaxers"-LDEL. But, according to the CD , " in most circumstances now
proved to be man-made as a hoax".
d " n [Henry J. Heimlich b 1920 Am. surgeon] (1974) : the manual application
of sudden upward pressure on the upper abdomen of a choking victim to
force a foreign object from the windpipe"-MWIO.
•"verbal legerdemain"--CD.
1 In the sense " Computer technol. a program that duplicates itself many times
and prevents its destruction "--CED. This meaning was brought into
prominence by the Internet worm of 1988. This CED definition omits the key
term "network" . A better definition is , from the New Hacker's Dictionary, 5
"A program that propagates itself over a network, reproducing itself as it
goes."
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Table II
Basic Features
Dictionary
Chambers (CD)
Collins (CED)
Longman (LDEL)
Oxford (COD)
Oxford (NSO)'
Oxford (OED)d
MWlO
WNW

Year
1993
1991
1991
1990
1993
1989
1993
1988

Size (cm)
16·4 x 25 x 6·5
19·5 x 26·5 x 6·5
17·5 x 25 x 7·5
16·5 x 24 x 5.5
22·5 x 29 x 6·8
26·75 x 36·5 x 8
19 x 25 ·5 x 5
20 x 25·5 x 5.75

Pages

Wt. (kg.)

Refs/entries•

Defs.•

2062
1791
1890
1454
3801
2386d
1559
1574

2·08
2·35
2·22
1·62
3·1
5·5
1·65
1·75

215
18o"

300
190
220
190
500
616
200'

120
290
160'
170

1000
Including 16 000 encyclopaedic entries.
c Size and Wt. are per volume.
d Compact edition. Each page contains nine photoreduced pages.
' For the ninth edition . The tenth does not specify these counts.
a X

b

Table III
More Details
Dictionary

Def. order

Chambers (CD)

most common first

no

Collins (CED)
Longman (LDEL)

most common first
current meanings first

century
no

MWlO

chronological

year

Oxford (COD)

no

Oxford (NSO)

most current and
important first
chronological

Oxford (OED)
WNW

chronological
chronological

Date of first use?

Pronunciation (key on
each 2-page spread)
own respelling system
(yes)
IPA (no)
own respelling system
(no)
own respelling system
(yes)
IPA (yes)

early, middle or late
century
year
no

useful to be able to check differences in British and
American spelling and usage. The British dictionaries are
all thorough in showing American spellings and
sometimes offer comments on American usage . The two
American dictionaries are generally thorough in showing
British spellings.
Tables II-IV summarise the main features of th~
dictionaries. The counts of references (or entries) and
definitions are taken from each dictionary's blurb.* The
counts depend on how these terms are defined, which is
not stated in any of the dictionaries. It is worth bearing
in mind Landau's comment on counts that "dictionaries
have with disturbing frequency made claims that are hard
to justify" (reference 1, p. 84) .

Appends.
13
none
none
7
9

IPA (yes)

3

IPA (no)
own respelling system
(yes)

3

l

Table IV
Usage and Synonym Notes, Quotations
Dictionary

Usage notes" ,
a- ag

Synonym
notes",

Illus. quotations
fr . named sources

a- ag
Chambers (CD)
Collins (CED)
Longman (LDEL)
Oxford (COD)
Oxford (NSO)
Oxford (OED)
MWJO
WNW

5

14
7

.;"
.;"
3
0

./

II

18
23

83000
2412400
./ (in usage notes)

• The number of such notes in the range a- ag inclusive is shown .
b Included , but not distinguished from other notes.

Chambers

"The Chambers Dictionary" (1993) [CD] is the latest
in a long line of dictionaries beginning with the
"Chambers's English Dictionary" (1872) and continuing
with the more compact "Chambers 20th Century

• " n. a promotional description , as found on the jackets of books.
(C20: coined by Gelett Burgess (1866-1951) , U.S. humorist and
illustrator]"-CED .
May/June , 1994, Volume 30

Dictionary" (first edition, 1901), which was retitled
"Chambers English Dictionary" (7th edn., 1990). The
CD contains approximately 15% more pages than its
1990 predecessor, and now presents definitions in the
order of most common first, instead of historical order.
Two features immediately distinguish the CD: there is
a minimum of headwords, so that, for example, the entry
for " blue" occupies two columns and contains bluebell
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and blueprint. And definitions are separated by
semicolons, instead of being numbered and further
subdivided by letter, as with the other dictionaries. The
CD also differs from the other dictionaries in that the
stress markings appear after instead of before the syllable
to be stressed.
The CD is renowned for its rich vocabulary, which
includes literary terms from the Bible, Shakespeare and
Milton, and Scotch words (Chambers is an Edinburgh
company). It contains many archaic and obsolete words .
The CD is a favourite with word lovers and is the official
reference dictionary of the UK National Scrabble
Championship.
The 1988 Chambers English Dictionary has been
criticised as "A mishmash of superior word power with
errors of fact and scholarship on hundreds of its pages.
Its treatment of hyphenated words borders on the
ludicrous" (reference 6, pp. 30-31). However, none of
the specific errors and inconsistencies noted in reference
6 is present in the CD.
Humour is almost unheard of in dictionary definitions,
but the CD provides some welcome examples: eclair is
defined as " a cake, long in shape but short in
duration . . . " . A jay walker is " a careless pedestrian
whom motorists are expected to avoid running down" . A
Japanese cedar is "a very tall Japanese conifer
( Cryptomeria japonica) often dwarfed by Japanese
gardeners" . And a road-hog is " a swinishly selfish or
boorishly reckless motorist or other user of the road", a
definition that can be said to have been perpetrated,
since perpetrate is " to commit or execute (esp an offence,
a poem, or a pun)" .
The CD's definitions of mathematical terms are
excellent; I have not found any errors or ambiguities.
Collins
The "Collins English Dictionary" (1991) [CED) is the
third edition of a dictionary first published in 1979. The
first edition is described by Landau (reference 1, p. 338)
as "the first major British dictionary to adopt the
American lexicographic style of presentation of numbered senses, coverage of the scientific and technical
lexicon, and inclusion of encyclopedic material" . With
the exception of the NSO and OED , the CED is
physically larger than the other dictionaries , and my copy
is printed on a thin paper that tends to curl. The
typography is clear-even the I! column entry for run ,
with 85 numbered meanings, is easy to read.
The Collins editors have the benefit of the Bank of
English-a collection of current English speech and
writing maintained by COBUILD , the research unit run
by Collins Dictionaries and the University of
Birmingham .
The CED has extensive encyclopaedic entries, both
biographical and geographical , including entries for San
Jose, Louvre, John Major, Mersey River, John Napier,
and Rolling Stones. Under Franklin are listed Aretha,
Benjamin, Sir John (English explorer of the Arctic) and
Rosalind (contributor to the discovery of the structure of
DNA). As an example of how encyclopaedic entries can
be useful, while preparing a course handout on magic
square matrices I wanted information about Dtirer,
whose Melencolia I engraving contains a 4 x 4 magic
square. The CED explains that Albrecht Dtirer
(1471-1528) was a German painter and engraver, and it
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says how he was regarded and for what he was noted.
(The LDEL contains a similar entry and names three of
his best known engravings and woodcuts.)
·
The CED gives full etymologies, which state the
century of the first-known written occurrence of the word
in English.
The CED has strong coverage of scientific and
technical vocabulary , which probably explains why it is
"a bible" at New Scientist magazine (quoted from the
inside back cover). There are entries, for example , for
Charles Babbage, butterfly effect, Cauchy , chaos theory ,
differential operator, Ethernet, Stephen Hawking, and
Taylor's series.
I was able to find errors in the CED. The entry for
Manchester states "university (1846)", but the University
of Manchester was founded in 1851 (as Owen's College) .
The phrase " burn one's fingers " is defined once under
burn as " to suffer from having meddled or been rash"
and differently under finger as "to suffer as a result of
incautious or meddlesome action" (this error was noted
by Burchfield (reference 4, pp. 159-160~ther errors
that he pointed out have been corrected). Finally, the
word determinant, which causes difficulty for several
dictionaries, is defined incorrectly as
Maths. a square array of elements that represents the
sum of certain products of these elements, used to
solve simultaneous equations , in vector studies, etc.
A determinant is " the sum of certain products in an
array" and not to be confused with any particular way of
representing this sum.
The CED contains a relatively small number of usage
notes at the end of entries, such as for due (due to versus
owing to) , extant (extant versus existent) , practical
(practical versus practicable), and Scotch (Scotch versus
Scots or Scottish).
Longman
The " Longman Dictionary of the English Language"
(1991) [LDEL) is the second edition of a dictionary first
published in 1984. The first edition drew partly on the
citation files of the Merriam-Webster company, and so it
is not surprising that there is a strong similarity between
some of the entries in the LDEL and MWlO. The 1991
edition also draws upon the Longman Wordwatch
Scheme, which collates information on new or unfamiliar
words sent in by the public, and the Longman Lancaster
Corpus-a collection of computerised texts developed in
association with the University of Lancaster.
Like the CED , the LDEL contains a wide selection of
encyclopaedic entries. It also has an extensive collection
of notes on usage, synonyms and word history, which are
placed in boxes following the relevant entries (600 and
400 usage and synonym notes are claimed, respectively).
These notes are as good as any I have seen in books on
English usage. A few examples indicate the sort of
information provided. The box after adder explains that
the word lost its initial "n'', as did apron and umpire,
through the misinterpretation "a nadder = an adder",
while new,t and nickname gained an "n" by the reverse
process ("an ewt =a newt") . The box after ill explains
the difference between British and American English in
the use of the words ill and sick. The note after finalize
dates its first recorded uses to the 1920s and explains that
although complete andfinish are often preferable, finalize
does serve a useful purpose in business contexts because
The Institute of Mathematics and its Applications

of its more specific meaning. And the note after
aluminium explains why the American spelling is
aluminum; in fact, it was originally named alumium by
the English chemist and physicist Sir Humphry Davy in
1809.
Like the CED, the LDEL is particularly strong in its
coverage of science and technology. I was surprised to
find definitions for Cauchy sequence, linear independence
and linear trans[ormation and to see the power series for
cosx given in the entry for cosine. However, I noticed
some errors in the mathematical definitions. Eigenvector
is defined as
n, maths a vector that in one dimension under a given
rotational, reflectional, expanding, or shrinking operation becomes a number that is a multiple of itself.
This definition would receive no marks if offered by a
student in a mathematics examination! Determinant is
defined thus:
maths a square array of numbers, bordered on either
side by a vertical line, whose value is calculated by ...
This definition beats that in the CED for its degree of
misconstrual of the word. Under sense lOc of degree we
find
the power of the derivative of highest order in a
differential equation <the - of

x) + ddy4x -0
_

2

d
( dy2

4

is 2> .
This illustrative equation appears to contain more than
one typographical error.
I can also find fault with the definition of numerical
analysis ("a branch of mathematics concerned with
substituting sets of numerical data into mathematical
models to obtain approximations to the solutions of
equations; esp the application and theory of such
methods involving computer programs"), but I will not
pursue this matter here because even numerical analysts
do not agree on the best definition (a whole article has
been written on the question by Trefethen 7) . One further
error deserves mention because it is not unique to the
LDEL: polynomial is defined as "a sum of two or more
algebraic terms ... ". It will be news to most scientists
that x and x 2 are not polynomials because they contain
only one term! Rational function is defined as "l a
polynomial 2 a function that is the quotient of two
polynomials" , so this definition is also incorrect. Witli
the correct definition of polynomial, definition 1 could be
removed. Astonishingly, the COD defines polynomial as
"an expression of more than two algebraic terms". The
other dictionaries described here define polynomial
correctly.
.
The LDEL differs from the other dictionaries in
defining an imaginary number to be of the form bi,
rather than a + bi with b 0.
Finally, authors writing their acknowledgements
section and wondering whether benefited has one t or two
will find no help in the LDEL, as the word is not listed.
Either one or two t's can be used, as all the other
dictionaries except the WNW reveal.

*

Concise Oxford
The preface to the "Concise Oxford Dictionary of
Current English'', 8th edn . (1990) [COD], states that
May/ June , 1994, Volume 30

"The Concise Oxford Dictionary is among the most
famous books of the world". The first edition, edited by
the brothers H. W. and F. G. Fowler, was published in
1911. The eighth edition is thoroughly revised, and the
first to be produced with the aid of computer technology.
New features include the numbering of definitions within
an entry , the use of the International Phonetic Alphabet,
the dropping of the swung dash ( - , used to avoid
repetition of the head word in derivatives), and a
reduction in the use of special conventions and
abbreviations.
The COD is produced on good quality paper with
exceptionally clear typography. Physically, it is the ideal
size for a desk dictionary. As noted earlier, though, it is
a smaller (and less expensive) dictionary than the others
described here and so does not have their breadth of
coverage (as is shown by Table I). The COD contains
short usage notes embedded in the entries and marked
by 11.
The COD is the dictionary of reference for the TV
word and number game show "Countdown''. 6
The front and back matter of the COD are particularly
useful and well written. There is an article on the
evolution of English over the centuries, which includes a
section on dictionaries; a short history of the COD; a
very clear guide to the use of the dictionary; and an
eight-page article on punctuation .
The COD benefits from being able to draw on the
database of the Oxford English Dictionary. Stainton
(reference 8, p. 233) says of an earlier edition , "The
up-to-date , crammed-full Concise Oxford is the available
pearl without price; the 12-volume Oxford is the
necklace most of us haven't time to afford''.

New Shorter Oxford
The two-volume "New Shorter Oxford English
Dictionary" [NSO], published in September 1993,
replaces the third edition of the Shorter Oxford English
Dictionary (1944, reprinted with etymologies and
addenda 1973). The dictionary has been rewritten ,
working from the Oxford English Dictionary and in some
respects improving upon it with the help of additional
research on word histories. The dictionary took thirteen
years to prepare.
The NSO covers words in use at any time since 1700,
and also "significant" words which became obsolete
before 1700, such as words from the Bible (Authorized
Version, 1611) or Shakespeare. Definitions are presented
in chronological order, and the date of first use of each
meaning is given to the nearest third of a century
(classified as early, middle or late century, e.g. L16) . (By
comparison, the CED and MWlO give a date only for the
first listed meaning.) For many words and senses
illustrative quotations from published sources are given ;
there are 83 000 in all, from 7 000 authors.
The NSO gives a correct definition of eigenvector , an
imprecise definition of polynomial "An expression
consisting of many terms ; esp. a sum of several terms
containing different powers of the same variable(s)" and
an incorrect definition of determinant : " A square matrix
(usu. represented with a vertical line at each side) which
has a numerical or algebraic value obtained by .. ." .
I was surprised to find that the NSO lists Lagrangean
as an alternative spelling of Lagrangian (" of or
pertaining to the work of J. L. Lagrange"). The CED
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and MWlO give only the -ion spelling, but the OED gives
-ean as an alternative and gives an 1870 quotation that
uses this spelling. Many people would regard the -ean
spelling as incorrect. The journal Physical Review ~ette~s
switched spellings from Lagrangian to Lagrangean m mtd
1985. Mermin , a Cornell Physicist, spotted the switch
and wrote an article criticising it. 9 •10 The journal has now
reverted to Lagrangian.
The NSO has the biggest "hit list" in Table I, but the
absence of the computing definition of worm is
surprising, especially as this meaning is given in three of
the other dictionaries and in the " Oxford Dictionary of
New Words" . 11
Trivia: the word in the NSO with the most senses is
set, as it is also in the OED. In fact , this word has a place
in the "Guinness Book of Records" as the word with the
most meanings: 58 noun uses , 126 verbal uses and 10
uses as a participial adjective.
Because of its size and historical detail, the NSO is not
well suited for everyday desk use by a writer or editor. It
is a dictionary for occasional reference or careful
study-a dictionary to tum to when the smaller or older
dictionaries prove deficient. This is not to say that the
NSO is always the most informative source: for example,
the NSO and CED give the same definition of instantiate,
but while the NSO merely lists the word instantiation as a
derivative of instantiate, the CED gives it a seven line
entry of its own. But if you want to look up the words
floccinaucinihilipilification ("n. M18 .. . The action or
habit of estimating as worthless" ) or pneumonoultramicroscopicsilicovolcanoconiosis ("n. a factitious long
word alleged to mean 'a lung disease caused by inhaling
very fine ash and sand dust' M20") you will need to
consult the NSO* (the latter 45 letter word is the longest
in the NSO) . Ironically, for a dictionary that lists an
army of proofreaders, I found a typo on page xi of the
"Guide to Use" .
Oxford English Dictionary
The "Oxford English Dictionary" , 2nd edn. (1989)
[OED], is a classic example of scholarly publishing. It
was originally published in parts between 1888 and 1928,
under the initial editorship of James A. H. Murray (who
died in 1915, while the entries for the letter T were being
written). It contained over 400 000 entries and was based
on a file of 5 million citations built largely between 1858
and 1881. A single-volume supplement was produced in
1933, and a four-volume supplement (which subsumes
the 1933 one) was produced between 1972 and 1986. The
20-volume 1989 second edition includes all the previous
work and new material; it weighs 66 kg and occupies four
feet of shelf space. The compact edition compresses nine
pages onto one, occupies a single volume, and must be
read with a magnifying glass (one is supplied). A
CD-ROM version was released in 1992, which at
£495 + VAT costs a third of the price of the full printed
edition. The CD-ROM holds 606 megabytes of data , of
which about two-thirds is indexes , the remaining third
being the heavily compressed 350 million printed
characters. 12 The CD-ROM comes with powerful
searching software that allows the dictionary to be

•Or you could consult the CD , which also contains these two
words.
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examined in ways that would be impossible with the
printed version ; for example, you can search for all
words with a Math. subject label whose earliest cited
quotations are between 1970 and 1980.
The OED attempts to cover the documented use of
words employed in the English language at any time
since 1150. It does not contain encyclopaedic entries,
except for encyclopaedic terms used attributively (~.g.,
Hilbert, as in Hilbert space) , allusively, or possessively
(e.g., Cauchy , as in Cauchy's theorem).
Apart from its sheer size, the most striking feature of
the OED is the large number of quotations (nearly 2!
million) used to illustrate the meaning and development
of words. I will restrict my remaining comments on the
OED to the treatment of mathematical words.
Determinant is defined correctly (and dated to 1843,
with a reference to Cayley's title " On the Theory of
Determinants", with a note that it is commonly denoted
by "writing the matrix with a vertical line on each side".
It is hard to understand why the newer NSO does not use
the same definition . Polynomial is defined in sense Bl as
"Alg. An expression consisting of many terms; a
multinomial", which seems promising, but multinomial is
" adj. of an expression: Consisting of many (i.e., more
than two) terms connected by the signs + or - ", so even
the OED does not class x as a polynomial! Even more
surprising is the definition of power series:
Math., a series of the form . . . + a~ x - 2 + a~x - 1 + a0 +
a 1x + a2 x 2 + .. . , where the as are independent of x;
This is, of course, the definition of Laurent series, not
power series. Eigenvalue is defined correctly, but
eigenvector is defined only by a quotation dated 1955 and
illustrated by a quotation from Leslie Fox's " Numerical
Solution of Two-Point Boundary Problems" (1957).
The earliest quotations of discretize and parametrize
are from 1968 and 1940, respectively. I felt sure that
earlier occurrences of both words must exist. A little
searching, and a few enquiries to colleagues by electronic
mail, revealed that discretize appears in Forsythe and
Wasow's 1960 book (reference 13, p. 178)*: " it is usual
to discretize the problem also in the y-direction". I have
reported this citation to Oxford University Press. This
example is ironic, because the earliest quotation given
for discretization is from the same book!
Merriam-Webster's Collegiate
"Merriam-Webster's Collegiate Dictionary", 10th edn.
(1993) [MWlO] belongs to a line of college dictionaries
from Merriam-Webster dating back to 1898. A new
edition has appeared approximately every decade , the
previous version being " Webster's Ninth New Collegiate
Dictionary" (1983)t . The change of name for the tenth
edition is to distinguish the dictionary from other
dictionaries which bear the designation "Webster's" .
MWlO is classed in the USA as one of the "college
dictionaries", which have been defined by Barnhart as
"desk dictionaries usually containing from 130 000 to
160 000 entries, which are sold widely in bookstores and
used in "'Colleges and schools in the United States"
(reference 1, p. 18).
•Thanks to Garry Tee of The University of Auckland for
communicating this citation.
t My copy has a copyright date of 1991 ; whether it differs from the
1983 edition is not clear.
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The blurb on the dust jacket of the previous, ninth
edition emphasises two new features. First, most main
entries state the date of first recorded use of the word,
usually a precise year if the date is from the sixteenth
century onwards (e.g., dust jacket: 1926). This feature is
"made possible through the incomparable MerriamWebster archives", which now include over 14·5 million
citations. Interestingly, Burchfield (reference 4, pp.
160-161) notes that the dates quoted are in many cases
exactly the same as those in the OED. The second
feature brought in with the ninth edition is usage notes.
There are fewer than in the LDEL, but MWlO contains
many synonym essays.
MWlO uses smaller typefaces than the other
dictionaries and, in combination with the rather heavy
dots showing admissible line breaks within words, this
gives it an old-fashioned appearance and makes it harder
to read and search. It contains line drawings to illustrate
some of the entries, from aardvark to ziggurat (from
aardwolf to zither in the ninth edition). The entry for
magic square (dated "ca. 1704") shows examples of a
3 x 3 and a 4 x 4 magic square, while that for sine curve
shows a graph of sin x for 0 =s:: x =s:: 2n. There are also
tables within the main dictionary, including ones of
proofreader's marks, the periodic table, Indo-European
languages, money (units of currency in different
countries) and weights and measures.
In common with the NSO, OED and WNW, MWlO
places etymologies at the head of entries. My preference
in a desk dictionary to be used for quick reference is for
the etymologies to be at the end, as in the CD, CED,
LDEL and COD. MWlO also differs from the CD, CED,
LDEL and COD in presenting definitions in historical
order, and in collecting abbreviations in an appendix
instead of including them within the body of the
dictionary. There are appendices "Biographical Names"
and "Geographical Names", though the entries are
shorter and less informative than the encyclopaedic
entries in the CED and LDEL.
MWlO gives an incorrect definition of determinant very
similar to that in the LDEL, but the definitions of
eigenvector (dated 1941-earlier than the first OED
quotation), polynomial (dated 1674) and rational
function (surprisingly dated 1885) are excellent.
Landau describes the Merriam-Webster dictionaries as
"by far the most weaselly non-recorders of generic
meanings of trademark terms" (reference 1, p. 300).
MWlO improves on the ninth edition by admitting xerox
as a verb, but band-aid still appears only as a trademark.
Every dictionary has its peculiarities. A good example
for MWlO is the definition of the word feather:
any of the light horny epidermal outgrowths that form
the external covering of the body of birds and that
consist of a shaft bearing on each side a series of barbs
which bear barbules which in tum bear barbicels
commonly ending in hooked hamuli and interlocking
with the barbules of an adjacent barb to link the barbs
into a continuous vane.
Thankfully, a line drawing of a feather is given too! For
comparison, the CD defines feather as "one of the light
growths that form the soft covering of a bird".

Webster's New World Dictionary
"Webster's New World Dictionary of American
English", 3rd college edn. (1988) [WNW] is published by
May/June, 1994, Volume 30

Simon and Schuster. This is a relatively young dictionary,
the first edition having been published in 1953 and the
second edition in 1970. The dictionary has a permanent
staff but has had several publishers.
Perhaps the most distinctive feature of WNW is that
words and phrases originating in the USA are marked by
a star symbol, which, rather distractingly, precedes a
headword if it applies to all meanings. The emphasis on
Americanisms has no doubt helped this dictionary to
become "the dictionary of first reference for most of the
leading newspapers and news agencies in the United
States" (quoted from p. x of the front matter).
British spellings are usually given, but the dictionary is
inconsistent in its treatment of -ise endings; for example
criticise is given, but not optimise or maximise.
Like MWlO, WNW presents definitions in historical
order, and contains usage notes, synonym notes, and line
drawings (in this case from abacus to zebu). The entry
and drawing for bedbug are not for the squeamish!
WNW does not define eigenvalue or eigenvector, gives
a correct definition of determinant, and gives a correct
definition of polynomial under the label "algebra"
following the general definition "an expression or name
consisting of more than two terms". Strangely, meaning
lb of algorithm is the Euclidean algorithm. This is the
only dictionary not to define numerical analysis. I have
not found any errors in the definitions of mathematical
terms, which is not surprising given that three professors
of mathematics are on WNW's list of "special consultants
and contributing editors".

Conclusions
Having studied and used these dictionaries for periods
ranging from a few weeks to a few years, I am extremely
impressed by all of them. Despite the faults in the
definitions of some of the mathematical terms, each one
is, overall, a superb example of scholarly research and
publishing and represents many years of effort. It is
impossible to pick a best dictionary. My own favourite
varies with time, and I feel rather like Dickson
(reference 14, p. 314), who says
I am writing this article during a torrid affair with
Webster's Ninth New Collegiate Dictionary, but by the
time you read it my wandering lust may be refocussed
on the sexy . new American Heritage or may have
returned to an old flame like Webster's New World
Dictionary of the American Language.
"The New Shorter Oxford English Dictionary" and
"The Oxford English Dictionary" are large dietionaries
that are too unwieldy and detailed to be used regularly
for quick reference, but they are the ultimate autho.rities
when smaller dictionaries prove inadequate. I think that
no serious scientific writer should be without the latest
edition of one of the other six dictionaries described here
(perhaps supplemented by specialist dictionaries, such as
the excellent "Penguin Dictionary of Mathematics" 15). If
I could have only one dictionary I would choose either
the "Collins English Dictionary" or the "Longman
Dictionary of the English Language" , for their winning
combination of clear layout and typography, strong
coverage of scientific and technical vocabulary, and
enjoyable and informative encyclopaedic entries and
usage notes.
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Answers
1. The plural of modulus is moduli.
2. The COD gives only the spelling parametrize, but the
LDEL, MWlO, NSO and OED give both parameterize and parametrize.
3. From the CED: "gigaftop ... n. Computer technol. a
measure of processing speed, consisting of a thousand
million floating-point operations a second. [C20 ... ]''.
4. From the entry for Abelian group in the CED: "Niels
Henrik Abel (1802-29), Norwegian mathematician".
5. Mutatis mutandis means " with necessary changes"
(CD).
6. Procrustes was "a villainous son of Poseidon in Greek
mythology who forces travellers to fit into his bed by
stretching their bodies or cutting off their legs"
(MWlO) .
7. From the CED (usage note after especial): "Especial
and especially have a more limited use than special
and specially. Special is always used in preference to
especial when the sense is one of being out of the
ordinary ... Where an idea of pre-eminence or
individuality is involved, either especial or special may
be used".
8. From the LDEL, all three words being labelled adj,
informal:
mind-bending means "at the limits of understanding or credibility",
mind-blowing means " 1 of or causing a psychic
state similar to that produced by a psychedelic drug
2 mentally or emotionally exhilarating; overwhelming" ,
mind-boggling means "causing great surprise or
wonder".
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The following letter has been received from Mr. A . M. Hughes, Chief Science Editor, Oxford English Dictionary

May I comment on one point in N. J. Higham's article
" Which Dictionary for the Mathematical Scientist?"
In his comments on the "Collins English Dictionary"
and the "New Shorter Oxford" he says that the definition
of determinant as an array in those dictionaries is
incorrect, because a determinant is a sum.
Lexicographers set down how language is used .
Although determinant is used to mean a certain sum of
products, it is also used to mean a square array. Thomas
Muir could write of " the transposition of two rows of ·a
determinant" ("Theory of Determinants" (1980) , p. 4) ;
Morris Kline has " the value of a triangular determinant
(all the elements above or below the main diagonal are

zero)" ("Mathematical Thought" (1972) , p. 796); a
textbook called " Understanding Algebra" by C. W.
Norman (1986) has (p. 306) " We now derive the
expansion of a determinant along any row or any
column" ; and finally " A Comprehensive Introdution to
Linear Algebra" by Broida and Williamson (1989) has
(p. 172) "This 3 x 3 determinant may be expanded as a
sum of three 2 x 2 determinants."
More examples could be adduced, but I hope these
suffice to make the point.
A. M.
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