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What should the plural of my title be: “mean propor-
tionals,” or “means proportional”? The singular “mean
proportional” dates back to the sixteenth century; so
does the use of each component word as a noun, and
the plural term “middle proportionals.” I find “mean
proportionals” in the eighteenth century, “proportional
means” in the seventeenth, and “means geometrical”
in the sixteenth, but never means proportional, even
though it agrees with Greek usage, where the singular
uéon avaloyov becomes the plural uéoar avaloydv.

Details are below, where I also remark on such pecu-
liarities of grammatical number in English as are illus-
trated by George Eliot’s Middlemarch and by Ben Jon-
son’s confusion of subjunctive verbs with plural ones.
I look at the Greek of Aristotle, as well as Euclid and
Archimedes.



English number

There was a story in The Onion in 2000, “William
Safire Orders Two Whoppers Junior” [27]. This is
funny because:

e English sometimes imitates French by placing the
adjective after the noun.

e English differs from French by not modifying ad-
jectives to agree with nouns in number.

e French does not put a plural adjective with a sin-
gular noun.

o Therefore English should not do it.
e Only a pedant would insist on this rule.

Perhaps it is not pedantic to follow custom. Perhaps
also these notes comprise pedantry galore.

That last word, “galore”: the 1995 Concise Ozxford
Dictionary calls it an adverb [30]; the 1981 American
Heritage Dictionary, adjective [21]. Both dictionar-
ies derive the word from an Irish prepositional phrase,
while reporting that it follows what it modifies.

In seeming violation of the rule that adjectives as
such are not made plural, we have the examples of this
point and that, but these points and those. Perhaps the
modifiers here should be called determiners (as in the



1995 COD), rather than adjectives (as in the AHD; the
1976 COD calls them demonstrative adjectives [29]).
One might say that “either” and “any” are determin-
ers singular in number, while the plurals are “both”
and “all”; but then “any” is plural in another sense of
number, and “either” is dual in the same sense.

English can assign both a singular and a plural verb
to the same subject, even in the same sentence:

The Garth family, which was rather a large one, for
Mary had four brothers and one sister, were very fond
of their old house, from which all the best furniture
had long been sold.

Thus George Eliot in chapter 24 of Middlemarch [8, p.
200], with my underlining (as throughout these notes).
Mrs Garth teaches her children out of the grammar of
Lindley Murray, according to whom [23, p. 147],

A noun of multitude, or signifying many, may have a
verb or pronoun agreeing with it, either of the singu-
lar or plural number; yet not without regard to the
import of the word, as conveying unity or plurality of
idea: as, “The meeting was large;” “The parliament is
dissolved;” “The nation ¢s powerful;” “My people do
not consider: they have not known me;” “The multi-
tude eagerly pursue pleasure, as their chief good;” “The
council were divided in their sentiments.”

Having alluded to this passage in what I quoted, Eliot
has her own character quote Murray [8, p. 202]:



“Now let us go through that once more,” said Mrs.
Garth, pinching an apple-puff which seemed to distract
Ben, an energetic young male with a heavy brow, from
due attention to the lesson. “‘Not without regard to
the import of the word as conveying unity or plurality
of idea’—tell me again what that means, Ben.”

(Mrs. Garth, like more celebrated educators, had her
favorite ancient paths, and in a general wreck of society
would have tried to hold her “Lindley Murray” above
the waves.)

“Oh—it means—you must think what you mean,”
said Ben, rather peevishly. “I hate grammar. What’s
the use of it?”

Grammar has a bad use, if it is to blame for a 2016
headline, “55 Years After Their Honeymoon Road
Trip, This Couple is Taking Their Old VW Bug on One
Last Adventure” [19]. The writer must have thought
there was a rule whereby “couple,” being singular,
needed a singular verb, even if not a singular pronoun.
To my mind, the natural thing would be to say that the
couple are taking their bug on an adventure. Would
the headline writer say that a couple of people is talk-
ing? If that’s different, because “people” is plural, well,
it is formally singular, just as “couple” is.

As George Eliot mixes singular and plural, so too
indicative and subjunctive [8, p. 219]:

She would follow him out of the room and put her
hand on his arm moaning out, “Save my boy.” Once she



pleaded, “He has always been good to me, Mr. Lydgate:
he never had a hard word for his mother,”—as if poor
Fred’s suffering were an accusation against him, all the
deepest fibres of the mother’s memory were stirred, and
the young man whose voice took a gentler tone when
he spoke to her, was one with the babe whom she had
loved, with a love new to her, before he was born.

If there is an error here though, it is probably the pub-
lisher’s; in place of “against him, all . . . ” the Project
Gutenberg edition of Middlemarch has “against him.
All...”

In “Fred’s suffering were an accusation” though, Ben
Jonson would say the verb was not subjunctive, but

plural [17, pp. 65-6]:

Nounes signifying a multitude, though they be of the
singular number, require a verbe plurall.

Lidgate, lib. 2:

And wise men rehearsen in sentence
Where folke be drunken, there is no resis-
tance.

This exception is in other nounes also very common;
especially when the verbe is joyned to an adverbe, or
conjunction: [t is preposterous to execute a man, before
he have beene condemned.

Gower, lib. 1:

Although a man be wise himselve,
Yet is the wisdome more of twelve.




Chaucer:

Therefore I read you this counsell take,
Forsake sinne, ere sinne you forsake.

In this exception of number, the verbe sometime
agreeth not with the governing noune of the plurall
number, as it should, but with the noune governed: as,
Riches is a thing oft-times more hurtfull, then prof-
itable to the owners. After which manner the Latines
also speake: omnia pontus erat.

I learned of Jonson’s analysis from the 1882 doctoral
study of the English subjunctive by Gerold Hotz [14,
pp. 1—2], who reviews how

the English grammarians of past centuries either ig-
nored its existence as a mood, or misconceived it . . .

BEN JONSON, after having stated that collective
nouns require a verb in the plural (as f. i folke), goes on
to say, that “this exception (i. e. plural for sing.) is in
other names very common, especially when the verb is
joined to an adverb or conjunction” and sees such cases
in although a man be wise; ere sinne you forsake; before
he have been condemned!! where the subj. is explained
as being the plural! of those respective verbs.

I have tried to preserve Hotz’s peculiar typography (in-
cluding the missing period in what was presumably
mean to be read “as for instance folke”). It is an inter-
esting question whether people such as Jonson can ac-
tually be mistaken in their analysis of their own speech.



I learned of Hotz from An Old English Grammar
and Ezxercise Book [28, p. 71], where Alphonso Smith
quotes him on the use of the subjunctive for indirect

speech [14, p. 89]:
As to whether the statement refer to a fact or not,
whether the subject-matter be vouched by the reporter,
as regards its objective reality and truth, the subj. does
not tell. It simply represents a state-
ment as reported.

Meanwhile, as far as our original question is con-
cerned, it would seem to be legal custom to speak of
attorneys general and courts martial. Fowler gives the
latter example [13], along with Lords Justices. Here
perhaps both words are construed as nouns. According
to Wikipedia, there were deputies called Lords Justices
General and General Governors of Ireland.

Greek number

If there are justices general, there can be means pro-
portional. Archimedes refers to them in De Sphaera
et Cylindro II [1, p. 192], when he analyzes the prob-
lem of finding a sphere that is equal to a given cone or
cylinder:

dvo dpa dobetodv evbewwv Tawov I'A, EZ dvo péoar avaroydv
etow at HO, MN. doleioa dpa éxdarepa Teov HO, MN.

Here, as I understand,



o uéoar is the feminine plural nominative of the ad-
jective uéoos, -1, -ov, complementing at HO, MN,
which is feminine because the omitted ypauual
“lines” is feminine (I wrote elsewhere about the
convenience of gendered articles [25], citing Netz

[24]);

o avdloydv (so accented because elow follows) is a
form of the adjective avaAoyos, -ov; it could be a
neuter nominative, or an accusative of any gen-
der, but it is singular, and this is a sign to con-
strue it adverbally.

The sense of the passage is that HO and M N are means
in the proportional sense—proportionally—of I'A and
EZ; symbolically,

I'A:HO :: HO: MN :: MN : EZ.

We can also say that HO and M N are geometric means

of I'A and EZ, rather than, say, arithmetic means.
Nonetheless, Netz translates the passage [2, p. 189],

therefore H®, MN are two mean proportionals between
two given lines, I'A, EZ; therefore each of (the lines)
HO, MN are given.

I think Netz’s last “are” is a mistake, but each of the
lines s given, since “each” is singular, like éxarepa, and
it does not matter that “lines” is plural (just as, if “a



couple is” were correct, then so would “a couple of peo-
ple is” be—but it’s not). In any case, “two mean pro-
portionals” may reflect the usage of Heath and other
writers in English on geometry.

The enunciation and conclusion of Proposition 13 of
Book VI of the Elements of Euclid ([10, p. 110] or [12])
are,

Ado dolberowv evberdv péomy avdoyov mpooevpeiv.

Avo dpa dobeiov evbewov Tiov AB, BI' péon avdroyov
mpooevpnTar 1) AB -+ Smep Eder moufjoar.

Here péomrv and péony (“mean”) are respectively ac-
cusative and nominative, but davdloyov (“propor-
tional”) does not change. Heath’s translation [11, II
p. 216]:

To two given straight lines to find a mean proportional.

Therefore to the two given straight lines AB, BC a
mean proportional DB has been found.

Under “dvdAoyos, ov,” the LSJ lexicon [18] discusses
the adverbial use of avdloyov in Aristotle, where the
word has the meaning of the prepositional phrase ava
Aoyov. The first example is from Nicomachean Ethics
VIIIL.vi.6, 1158336 [4]; since it is of independent in-
terest, I give it here, glossed with my proposed trans-
lation:



ndUs O¢ kat xproyos pleasant and useful
dua at the same time,
elpyTar 87t 6 omovdalos - it is said that the good man [is];
dAN" vmrepéyovte but to the one who exceeds [him]
ov ylverar does not become—
o TowtTos ¢ilos, such a man—a friend,
€av w kal if not also
77} apety] vmepéxmTar - exceeded in virtue;
€l 8¢ wyj, if not,
ovk (odler he does not equalize
avdloyov proportionally
vmepexouevos. being exceeded.

My interpretation accords with Rackham’s [3, p. 475]:

The good man, as we have said, is both useful and
pleasant, but the good man does not become the friend
of a superior, unless his superior in rank be also his su-
perior in virtue; otherwise the good man as the inferior
party cannot make matters proportionally equal.

Such a translation is what “more recent commentators
suggest,” according to Bartlett and Collins, who them-
selves “follow Aspasius’s generally accepted interpreta-
tion of this passage,” which is opposite [5, p. 173]:

It has been said that the serious person is at once pleas-
ant and useful; yet such a person does not become a
friend to someone who exceeds him [in power], unless
[the person in power| is also exceeded [by the serious
person| in virtue. But if this does not occur, [the se-
rious person| is not rendered equal [to the person of
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greater power], since he is exceeded in the relevant pro-
portion.

It is not clear how to resolve the question of what Aris-
totle means here.

Mathematics

It is clear how to resolve a mathematical question. At
least it is clear how stake out a claim: use deductive
logic. There can be no general method for identifying
which claims to make in the first place, though there
is a method in certain restricted domains [26].

At present we are dealing with a grammatical or ety-
mological question that happens to arise in mathemat-
ics.

FElements VIII, Proposition 12, is enunciated:

Ado kiBwv apludv dvo péoor avdloydr elow apllpol, kal
o kVPos mpos Tov kUPov TpumAaciova Adyov éxel Tjmep 1)
TAEUPA TTPOS TNV TAEUPAV.

As I would put it,

Between two cube numbers are two proportionally
mean numbers, and the cube has to the cube triple
the ratio that the side [has| to the side.

Still, for Heath, there are “two mean proportional num-
bers.”
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I have not been able to find “mean proportional” as a
defined term in the Ozxford English Dictionary [22]. In
the articles on the component words, I find the phrase
itself only under “Proportional,” in a quotation from
Hutton’s Course of Mathematics, dated 1798:

The mean proportional of two numbers is the square
root of their product.

Hutton’s book seems to have gone through many edi-
tions; in an 1812 version [15, p. 117], I find:
PROBLEM 1.

To find One Geometrical Mean Proportional between
any Two Numbers.

MurTIiPLY the two numbers together, and extract the
square root of their product, which will give the mean
proportional sought . . .

PROBLEM II.

To find Two Geometrical Mean Proportionals between
any Two Numbers.

D1vIDE the greater number by the less, and extract the
cube root . . .

The same edition reproduces another OED quotation,
making clear that “proportional” is indeed used as a
noun [15, p. 110]:

12



So, the four proportionals, 4, 2, 6, 3 are set thus, 4 :
2 :: 6 : 3, which means, that 4 is to 2 as 6 is to 3; or
thus, 4 : 2 =6 : 3, or thus, % = g, both which mean,
that the ratio of 4 to 2, is equal to the ratio of 6 to 3.

The earliest quoted mathematical use of “proportional”
as an adjective is from Billingsley’s 1570 translation of
Euclid’s Elements |9, V, fol. 130 v.]:

Magnitudes which are in one and the selfsame propor-
tion, are called Proportionall.

Here and elsewhere, in place of Billingsley’s “propor-
tion,” Heath has “ratio”; the Greek of the quoted def-
inition is,

Ta 8¢ Tov avrov éxovra Adyov peyélln avaloyov kaleiolw.

There is a plural subject, 7a ueyéfly, but what these are
called, avaloyov, is singular, unless indeed the word be
construed as an adverb.

The OED’s earliest quoted use of “proportional” as
a noun is from John Dee’s “Mathematicall Praeface”
to Billingsley’s work [6, c.iij v.]:

Betwene two lines giuen, finde two middle
proportionals, in Continuall proportion: by the
hollow Parallelipipedon, and the hollow Pyramis, or
Cone.

Here “middle” could presumably be “mean.”

13



The OFED defines a mathematical mean as the term,
or one of the terms, between the first and last of a pro-
gression. The mean can be arithmetic, geometric, or
harmonic. The first quotation is from the 1571 Pan-
tometria of Leonard Digges [7, p. 150]; it is from the
fourth definition below, although we want to see the
third too:

Diffynitions. PRoportion is a mutuall or enterchange-
able relation of two magnitudes, being of one
kind, compared togither in respecte of their quan-
tities.

The second dffiinition. When the proportion of two
magnitudes is such as may be expressed with
numbers, then is it certaine & apparant and here
is called rational: But when the proportion is
such as cannot be expressed with numbers, but
with their rootes onely, then is that proportion
certayne also, but not apparante, and therfore
here I name it surde or irrationall.

The thirde diffinition. When there be thrée suche
magnitudes or quantities that the first to the sec-
ond retayne the same proportion that the sec-
ond doth to the third, those quantities are saide
to be proportionall, and the first to the thirde
retayneth double the proportion of the first to
the second, and the seconde is named meane
proportionall betwéene the first and the last.

The fourth Diffinition When foure magnitudes are
likewise in continual proportion, the first & the
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fourth are the extremes, and the second and
thirde the meanes, and the extreames are sayd
to haue triple the proportion of the meanes.

The fifth diffinition. Any lyne or number is sayde to
be diuided by extreame & meane proportion,
when the diuision or section is suche or so placed,
that the whole line or number retayne the same
proportion to the greater parte, that the greater
doth to the lesser.

The usage here would seem to sanction both mean
proportionals and means proportional. Nonetheless,
according to a search of the electronic transcription,
Digges never refers to more than one mean proportional
as such. He refers to means geometrical, although these
seem to be methods rather than magnitudes [7, p. 189]:

for the farther satisfaction of such as seeke to reach
beyond the commo™ sort, and vvill not content them
selues vvith bare rules and preceptes, vnlesse they may
also conceiue some grounde and reason of their vvork-
ings, I haue thought good to euery of these Problemes
ensuing, to adioyne his peculiare figure, vvith meanes
Geometricall (no regarde had to Irrationall numbers
vvithout aide of Arithmeticall supputation) to searche
out the sides, Diameters, and Axis, of al the regu-
lar bodies inscribed or circumscribed of spheres, by
knovvledge of their Diameters, or mutually co ferred
together by knovvledge of some side.

In any case, perhaps Digges’s work is what Merriam-
Webster alludes to, after defining “mean proportional”
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as geometric mean; the dictionary says [20],
The first known use of mean proportional was in 1571.

Meanwhile, under the mathematical definition of
“mean,” the OED quotes also from an example in the
1696 AOI'TETIKHAOI'TA of Jeake, and here the word
is both plural and modified by “proportional” [16, p.

570]:

As if between 2 and 54, two proportional Means be
sought, the Lesser will be 6 and the Greater 18: For
54 multiplied by 4, the Square of 2, produceth 216,
whose Cube Root is 6 the lesser Mean: and 2916 the
Square of 54 multiplied by 2 produceth 5832, whose
Cube Root is 18 the greater Mean; so if 2 divide 54 the
Cube Root of 27, the Quotient is 3, which multiplying
2 is 6, and 6 is 18.

However, in his next example, Jeake uses also “mean
b )
proportional”:

To get 3 Means between 2 Numbers given, proceed by
the first Case to get the middle Proportional between
the 2 given Extreams; then between that middle Pro-
portional and the least Extream, a mean Proportional
is to be found in like manner, and also between the
greatest Extream and that middle Proportional.

English resists consistency.
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