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PREFACE

HE greater part of this second volume of a work intended primarily for mathe-

maticians and the general reader consists of 109 plates containing the original
hieratic text of the Rhind Mathematical Papyrus, a hieroglyphic transcription,
and the transliteration from right to left, each plate being faced with a page on
which the transliteration has been repeated in the usual form, from left to right,
together with a strictly literal English translation,! and various notes concerning
philological questions and the mistakes of the scribe.

From the free translation of the first volume to the original hieratic writing
four steps are thus provided, and those portions of the original which were written
in red ink appear in red in each of these steps. We know of no Egyptologist who
has ever written transliteration from right to left as on our plates; this method was
introduced simply as a matter of convenience to assist the reader who knows nothing
of hieroglyphic or hieratic writing. There should be little danger of confusion in
reading the transliteration on the plates for all the letters and digits are consistently
in reverse order throughout, while letters and digits appear in the normal order on
the opposite pages. In the hieroglyphic transcription we have employed for the
most part characters belonging to a period close to that of the papyrus.

Of the numbers which correspond to fractions with numerator 1, all after
1{ are designated in hieratic by a dot placed over the first figure. We have written
these numbers in the transliteration with a dot over the first figure, and we have
written in the same way )4, %4, and ¥. For the fraction 3§ the symbol 3 has been
employed.?

\When the denominator of a fraction contains more than one figure the dot in
hieratic is placed over the first, the others following as if it were a whole number.
What the hieroglyphic practice was we cannot tell, for so far as we are aware the
only examples of fractions in hieroglyphic occur in texts written in vertical col-

t The numerical operations are placed on these pages only once and are to be regarded as a part of the
transliteration.

2t is a curious fact that the dot is occasionally found in modern times as a fraction symbol, as in
the case of 2 and 4 for 36 and % in English copy-books of the 18th century.” D, E. Smith, History of Mathe-
matics, Boston, 1925, volume 2, page 210. Hultsch writes the Egyptian fractions in this way (1895, page 16).

umns. Sethe says® (1916, page 87) that when a number contains tens and units
the fraction sign stands over the tens only, when there are also hundreds over the
hundreds only, and when the number contains thousands over the thousands only,
and he gives illustrations on a preceding page, but even in the same article he writes
a fraction with the entire number under the <= and both forms appear in the
works of others. Since Sethe's rule expresses the practice of the hieratic we have
followed it on our platcs.

In the original papyrus the problems are not numbered, nor is there any separa-
tion into chapters or divisions of any kind; even the first part, which is usually
spoken of as a “table,” is not separated from the rest nor distinguished in any way.
The first words of a problem are usually in red, but this is not always the case,
and red is often used also in subheadings and for purposes of contrast or emphasis.
Eisenlohr has supplied numbers for all of the problems that come after the first
““table,” and this numbering has generally been adopted by writers on the papyrus,
so that it is convenient, and even necessary, to use it for purposes of reference. In
a few cases problems of one kind are separated from each other by problems of
another kind and Eisenlohr has so arranged his order of numbering as to bring those
of a kind together. Thus a few of the problems as numbered by Eisenlohr seem to
be placed somewhat irregularly in the papyrus. But as we are presenting them
separately, even on the plates, this irregularity of arrangement will not be noticed
by the reader unless he refers to the photographs.

Besides numbering the problems Eisenlohr has numbered the lines, and when
the solution of a problem is arranged in several groups of lines he has indicated these
groups by the letters a, b, ¢, etc. Eisenlohr is not always consistent, nor does he
carry out his scheme completely, but his plan makes a convenient system of refer-

! In referring to a publication listed in the Bibliography, we shall generally give with the name the year
of publication, and if there is more than one publication listed under the same name in a given year, a second
number will indicate the one referred to. But all references to Peet will be to his edition of the Rhind Papyrus
and all references to Gunn to his review of Pect, both listed under Peet, 1923, 2, and only the number of the
page or plate will be given. Nearly all references to Griffith will be to the series of articles listed under 1891

and 1892, and in these references only the numbers of the volume and page will be given.
Erman and Grapow, 1925, is occasionally referred to simply as Wirlerbuch.



ence and we have therefore put Eisenlohr's line-numbers on the plates and the
letters a, b, c, etc., over the groups to which he has applied them, and have used
these letters and numbers in making references.

The excellence of the drawing of the hieratic facsimile and of part of the
transcription and transliteration on the plates is due to the skill of Miss Lillian
\'. M. Helander of Providence, Rhode Island. The hieratic was originally copied
from the British Museum Facsimile but it has been collated with the photographs
and most of the discrepancies have been corrected. Most of the drawing for the
hieroglyphic transcription, and for the transliteration, was done by Mr. L. F.
Hall of the Egyptian Department of the Metropolitan Museum.

\When Peet was engaged in placing the New York fragments he had only
tracings of the originals and perhaps an indistinct photograph of all the fragments
taken together. Having the advantage of working with the originals we have
been able to place a dozen more of these fragments.

We are also able to publish Problem 9 correctly for the first time, all previous
investigators having been led astray by the omission of certain signs in the British
Museum Facsimile. \We believe that we have also established the significance of
certain phrases in Problems 4 and 3.

The hieroglyphic transcription is of course based on that of Peet, and we are
naturally very greatly indebted to Peet’s translation and to his discussions of doubt-

ful points. We also owe much to Gunn’s full and masterly review of Peet’s edition.
Our debt to these scholars is acknowledged many times in footnotes.

vi

The first publication of a photographic reproduction of the Rhind Mathemati-
cal Papyrus is presented in this volume. Since the Mathematical Leather Roll,
B.M. 10250, is a document of the same period, it was decided that our volume
should contain an official account of that document and a photograph. We are
much indebted to Mr. Glanville of the Museum's staff for his contribution in this
connection, and to Mr. E. C. Padgram of the British Museum Laboratory for the
photograph of the Leather Roll which is here reproduced. But especially great are
our obligations to Doctor H. R. H. Hall, keeper of Egyptian and Assyrian Antiqui-
ties in the British Museum, and to the Museum’s Trustees, for permission to
publish the reproductions of the Papyrus and of the Roll.

Finally, we wish to express our thanks to the Metropolitan Museum for per-
mitting the free use of type for the alphabetic signs on page xiii.

Since the first volume of this work was printed more than two years ago, it
appeared desirable for Professor Archibald to provide a supplement to his survey
of mathematical literature given in the first volume, especially in view of the
recent remarkable discoveries in the field of Babylonian mathematics.

The index of selected Egyptian words enables the reader to refer to all occur-
rences of these words and phrases in the papyrus and thence to discussions of
them in the footnotes and in other works.
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INTRODUCTION

R readers who have no knowledge of Egyptian a few general observations
on the language may here be made.!

EGYPTIAN WRITING

Phonetic signs.—While the Egyptian system of written communication un-
doubtedly began as picture-writing, it had ceased to be such before the historic
period and had become phonetic, most signs standing for one, two, or three con-
sonants, and the form of the signs which represented a word-stem having no neces-
sary relation to the meaning of the stem. In Egyptian writing the vowels were not
indicated, as was originally the casc also in most Semitic languages, and the vocal-
ization of any Egyptian word of the time of the Rhind papyrus can only be guessed
at from thdt of Coptic (Egyptian written with Greek lctters including vowels),
which has no inscriptions earlier than the Christian cra, and from the few renderings
of Egyptian names and words in Babylonian, Assyrian, and Greek documents,
none of which is carlier than 1400 B.c. (Babylonian), the Greek renderings not
beginning until the fifth century B.C.

There were twenty-four consonants in the Egyptian alphabet and the signs
for these are given later, but most of the Egyptian signs stood for combinations
of two or three consonants. These signs, however, were often accompanied by
some or all of the alphabetic signs for the same consonants, signs which we shall
call alphabetic complements. Thus an alphabetic sign accompanying a bi- or tri-
literal sign which includes the same consonant does not have the effect of doubling
that consonant; if doubling is actually involved the alphabetic sign appears twice.?
An example of the use of alphabetic complements is seen in the word 3ti t, Title-
page, line 1. The third sign of the word has the value t: while the second is a com-
plementary t and the fourth a complementary :. An alphabetic sign may also
be used in a tri-literal stem along with a bi-literal sign (as is the sign for § in the

! Those desirous of investi these more in detail are referred to Gardiner's Grammar, 1927.

* There are exceptions to this rule. See Problem 66, footnote 6 (irr), and Problem 67, footnote 9 (per-
haps inn).

word $ti-t just mentioned). At the time of the Rhind not many word-stems were
habitually written with alphabetic signs alone.

Non-phonetic signs—There are two classes of signs, however, which in certain
uses may be said to be relics of the ancient picturc-writing. These are the deter-
minatives and certain of the ideograms.

Some of the ideograms especially recall the picture-writing stage of the language.
They are those which are actual pictures of the objects or ideas for which they
stand. An example of this type of word is the first word of the papyrus, tp. Such
word-signs, unaccompanied by alphabetic complements or by determinatives,
are generally followed by a stroke, as is the case with tp, and the stroke is some-
times present even when alphabetic and other signs are used, as in $fdw and snn,
Title-page, line 2 and end of line 3. This stroke has no phonetic value. The phonetic
values of words written with a single sign are known chiefly through variant writ-
ings in which alphabetic signs are employed.

The so-called determinatives, originally ideograms, are signs which are placed
at the end of most words to aid in determining their meanings. Examples are the
papyrus-roll which is used with the word héb, reckoning, and the word h-t, things,
and with other words on the Title-page of the Rhind papyrus, and the pair of legs
which occurs at the end of the word hi-t on the same page. The papyrus-roll follows
many abstract words, and the legs are regularly used with verbs of motion. When
signs are used strictly as determinatives they have no phonetic value.

The reader will notice that some signs occur both as determinatives and also,
in other words, as ideograms or as phonetic signs. Thus the human legs are deter-
minative in the word hi-t in the first line of the Title-page while they are an ideo-
gram in the words iw, return, Problem 33, line 1, and ‘k, go in, Problem 28, line 1.
Certain signs also have more than one phonetic value, this fact being due to their
carly use as ideograms with words having different stems. Attention is called to
these in footnotes. On the other hand, at a given period the same word might be
written with a number of different combinations of signs.

We may note that there is not complete agreement among scholars as to the



reading of certain words. For example, some scholars believe that the consonant : is
not present in the word t:, bread, loaf, v*. a part (fractional sign), used also as the
name of a measure, and ri, goose (Gardiner 1927, pages 515, 198, 548). We have
retained the consonant in these words in our transliteration.

Hieratic and hieroglyphic—In general hieratic bears the same relation to
hieroglyphic that the ordinary informal writing with ink in any script bears to
carved monumental inscriptions, carefully made manuscripts, and printed books.
That is to say, all necessary signs are present, but they are made so cursively and
are so often joined together that their forms frequently have little resemblance at
first sight to those of the more formal hieroglyphic. In most cases the hieroglyphic
transcription on our plates follows the original hieratic exactly without regard to
certain differences in the use and arrangement of signs which normally obtain
between the two methods of writing. Ve may note also that there are a number of
signs that are made in hieratic in more than one way, even by the same scribe.

Direction of writing.—The normal method of writing in Egyptian (as also in
Hebrew and Arabic) is from right to left as in the Rhind papyrus. Vertical lines
are occasionally employed in hieratic and frequently in hieroglyphic inscriptions.
Writing from left to right was used in decorative balanced inscriptions. In any
inscription, signs which face to the right or left always face the direction from
which the writing proceeds. When hieroglyphic writing is required in modern
books the direction left to right is employed unless there is some particular reason
for doing otherwise. The type used in the alphabetic sign-list below shows the
signs facing as in inscriptions that read from left to right.

EGYPTIAN GRAMMAR

Gender and number.—There are two genders in Egyptian, masculine and
feminine, the sign of the latter, as in the Semitic languages, being the letter t added
at the end of the word-stem. This t precedes determinatives and also precedes
plural strokes (see helow) if they are present.

Number may be singular, dual, or plural. The plural ending is w for masculine,
wt for feminine. The w of the plural was rarely written at the time of our papyrus,
but the plural was regularly indicated by the use of three vertical strokes at the
end of the word, gencrally placed side by side, but occasionally one above another.
In hicratic these strokes were often joined together, and if they were also joined

to a preceding sign they {requently became a horizontal line. The three strokes
were often uscd also with collective nouns and abstract words, and their presence
does not necessarily require the plural in translating. With adjectives the plural
strokes were more often omitted than not.

Verbs.—The reader will notice that all finite forms of the verb, except one,
precede their subjects, whether the latter be noun or pronoun. The one exception
is the so-called pseudo-participle (Erman) or old perfective (Gardiner); see Prob-
lem 28, footnote 2. Among the forms with subject following are those which show
only the stem of the verb, including those with reduplication of a consonant in
verbs of certain classes, and forms in which the particles n or hr are inserted after
the verb-stem. Of the last two the n-form generally indicates past time and the
hr-form has a hortatory sense. The imperative in Egyptian, as in other languages,
does not employ pronouns. The infinitive of certain classes of verbs is feminine.

Adjectives.—Adjectives follow their nouns and theoretically agree with them
in gender and number, but by the time of the Rhind papyrus there was often no
indication of the plural in the writing of modifying adjectives, and sometimes the
feminine t was omitted.

Demonstratives—The pronoun pw, originally demonstrative, is rendered by
this throughout our literal translation. In the use in which it is found in the Rhind
papyrus it has often been compared to the French ce (itself a demonstrative) in
the phrase c’est, and most writers in English translate the phrase X pw, 4 is X.
But, in view of the demonstrative origin of the word and the fact that other words
require to be translated by ¢, we have preferred to use this for pw.

The weak demonstrative p}, feminine t:, plural n, already at the time of the
Rhind scarcely more than a definite article, we have consistently translated the
except in the phrase p} pw, ni pw, occurring in Problems 57, 58, 60, and 67. Peet
sometimes renders it by this (Problems 30, 32, 34, and 62) and sometimes by the
(Problems 36, 52, 65, 66, 71, 74-77). p’ precedes the noun while the demonstra-
tive pn, this, follows it.

Prepositions—The preposition m represents several meanings in English (see
Gardiner 1927, page 124, §162) as will be seen in reading the problems. For the
so-called “m of equivalence”” we have often used a colon in the literal translation.
The m in the oft-recurring phrase wih-tp m was doubtless originally-the m of



instrumentality or perhaps that of place, since the phrase appears to have meant
nod the head with. or at, or count with, a certain number, but the sense of the phrase
is often simply muitiply and we have used the colon in a number of such cases.
The other prepositions occurring in the papyrus do not need special mention here.

NUMBERS

Signs for whole nwumbers—The reader will quickly become familiar with the
hieratic and hieroglyphic signs for the numbers. He will learn that a horizontal
stroke in hieratic may stand for the four unit strokes of the number 4 in hieroglyphic,
and that other special signs in hieratic are used for 5, 6,' 7, 8, and 9. All of these
latter, however, were evolved from the groups of unit strokes used in hieroglyphic.
Similarly the hieratic signs for the various multiples of 10 under 100 have some
relation to their hieroglyphic counterparts. Readers interested in the development
of these signs may consult Méller 1909, Numbers 614-655. For the names of the
numbers see Gardiner 1927, pages 191-192.

Fractions.—The method of writing fractions is explained in volume 1 at page 4.
The hieroglyphic sign r placed above the numbers stands for the word ri, pert
(Erman and Grapow, 1926, volume 2, page 392. Gardiner and others read r alone,
without the . See above page ix). The sign for 3§ probably means two paris (cut
of three). In the hieratic sign the curved top must stand for the r and the vertical
and diagonal strokes for the two original vertical strokes. These latter were of the
same length in the hieroglyphic sign as late as the time of the Rhind papyrus and
it would have been more accurate to have so represented them on the plates in
this book. Compare volume 1, page 7. The sign for }$ is possibly an animal’s rib.
It is read g6, which means side in the sense of one of the two sides, and hence half.
The hieratic sign for }4 was originally a ligature including the r and a horizontal
line below representing three short vertical strokes. In the sign used by the Rhind
scribe scarcely anything is left of the r and the line at the base is little more than
a dot. The principal part of the sign as we find it here was originally merely the
oblique flourish connecting the upper and lower elements. The hieratic sign for
)4 as explained by Griffith (volume 16, page 169) is a special form which indicates
four parts very clearly. It must have been invented to avoid confusion with 40,
because if ¥ had been written in hieratic after the analogy of other fractions the
sign would have been the same as that for 40, a horizontal stroke with a dot above.

1 On the signs for 6 see Problem 61, footnote 4.

In numerical expressions in the papyrus the dot placed over a number to
indicate that it is used as a fraction is very often omitted, either through careless-
ness or because the context would show that the number was a fraction and the
writer did not consider the dot to be very important. We do not need to regard
the omission of the dot as necessarily an error (see Sethe 1916, page 87, footnote 1).
Where the scribe has omitted the dot the number appears in the Literal Translation
as a whole number, but in the Free Translation in volume ! as a fraction.

Special signs for numbers of hekat and setat.—On the special Horus eye nota-
tion for fractions of the volume-measure hekat see volume 1, pages 31 and 175,
and Peet, page 23, or Gardiner 1927, page 197. There were also special signs in
hieratic for 3, 6, 7, 8, and 9 Jekat, the existence of the sign for 9 (Problem 84) being
recognized for the first time, so far as we are aware, by Gunn (page 126). These
signs are presumably ligatures for groups of small circles, each representing a
hekat, just as there are other ligatures for the abstract numbers 4-9, which represent
groups of short vertical strokes.

On the special signs for certain fractions of the area-measure sefat see volume 1,
page 33. There are also special signs in hieratic for 3!, 6, 7, and 9 sefat, of which
6, 7, and 9 appear in the Rhind. Gunn, so far as we know, was the first to call
attention (page 126) to the existence of the signs for 5 and 6 sefat and to notice that
the signs of the sefat series are the same as the corresponding signs for numbers
of hekat. In the Rhind 3 and 8 sefaf are written with the abstract numbers.

TRANSLITERATION AND TRANSLATION

We have made a few restorations in the literal translation where these are
practically certain and arc necessary to the continuity of the text. Restorations
in the transliteration are confined to a few individual words here and there. All
restorations are in square brackets. Phrases, words, and letters, which have crept
into the text through error, arc for the most part placed in parentheses in the
transliteration and have not been translated.

In the literal translation the reader will notice that certain words, such as
parts of the verb fo be, which are necessary in English, are regularly omitted in
Egyptian. In such cases, of course, therc is no Egyptian word over the English word.

In a number of places in the papyrus a sign like the letter r, and in many places
dots, are used exactly as we use ditto marks, and in the translation we have used

! Gunn, page 126. We have no reference for an occurrence of the special sign for § selas.



ditto marks in such places. Dots are also used in many places by the scribe as mere
separation marks, or as punctuation marks, and often they are placed with numbers
without any apparent significance.

In the transliteration we have used dots in the following cases: before the t
of the feminine termination, before the suffix pronouns, before the endings of the
pseudo-participle (old perfective) and the so-called ‘“‘verbal adjective” (Problem
61B), before the particles n and hr placed after verb-stems in certain forms, before
the plural ending (masculine w, feminine wt), and before the indefinite pronoun tw
when used as subject of a verb or as passive particle. Hyphens are used in com-
pound words and, as in English, where a word is divided between two lines.

THE ALPHABETIC SIGNS, PRONUNCIATION

It would not be practicable to include in this book a complete sign-list of the
Rhind with explanations of the signs and their phonetic values. For this informa-
tion readers are referred to Gardiner’s Grammar, pages 432-531. It is hoped that
readers may be able to arrive at the values of many of the bi- or tri-literal signs
through the transliteration and the list of alphabetic signs.

In the second column of the sign-list are the symbols used in transliterating
Egyptian. In most cases they are, of course, English consonants, but there are
several consonants in Egyptian which have no parallel in English and for these
consonants symbols have been adopted which are now in general use by scholars.

The second consonant of the list perhaps originally had only the value of the
consonantal y (with possibly also a use for a long i-vowel). In time, however,
especially at the beginning of words, it tended to change in many cases to a mere
glottal stop like the first consonant of the list. For this reason we have followed
others in transliterating it at the beginning of words by the letter i topped with

il

a mark like the Greek smooth breathing. For the sake of regularity we have used
this letter even in words like i'h (in I‘h-méw, Title-page, line 3) or it, barley (for
example, Problem 64, line 1) where the initial consonant retained its original value
down into Coptic times. We have departed from the usage of some scholars by
using y regularly for the first person singular of the suffix pronoun in order to
avoid suggesting that the consonant might be a glottal stop in that position. One
can say fairly confidently that in this word it was consonantal y or long vocalic i.

The sign representing a man seated on the ground with one knee raised and
one hand forward (not to be confused with the similar man with hand to mouth),
is not really an alphabetic sign, but is an ideogram for the suffix pronoun, first
person singular, y, and therefore in a sense “'stands for”’ y. It is also an ideogram
or determinative in the first person singular ending kwy of the pseudo-participle
(old perfective) where also it stands for y since y is not written alphabetically when
the man is present in this form of the verb.

The alternative form of w, resembling a coil, was developed from the abbre-
viated form of the bird. The hieroglyphic version had not come into common
use until after the time of the Rhind papyrus, but, following others, we have em-
ployed it in transcription to preserve the distinction between the two hieratic forms.

It may be said at this point that for purposes of instruction, and for convenient
oral reference in general, most scholars pronounce Egyptian words by using a short
e with each consonant of a word except the last, but before and after the two conso-
nants 3 and ‘ a short ¢ is apt to be used because in the Semitic languages the two

corresponding consonants, especially the one corresponding to ‘, are more often

associated with a than are other consonants. Thus the first words of the Rhind
papyrus might be conventionally pronounced tep-heseb en ha’at em het. Indi-
viduals, of course, vary in many respects in their customs of pronunciation.



Sign
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Jhlreds]=41

Trans-
literation

~ w2

w

"0 F R e o e (DD B M 3 8§ oo O

0. Q. e

Object Depicted

Egyptian vulture (Neopliron percriopterus)

Profile view, top of Nowering reed rendered
in outline

For origin of (2) sce Gardiner 1927, page $20

Human arm

(1) quail chick; (2) from hieratic abbrevia-
tion of (1)

Human lower leg and foot
Rush mat or fow rush-covered stool
Horned viper

Owl with body in profile and head turned
front

(1) water; (2) out-stretched arms, was also
xdeogram and determinative of negation.

Human mouth
Ground-plan of building
Hank of flax

Placenta (?)

Animal’s belly with teats
Door-bolt

Strip of linen

Artificial pool

Vertical section of hill-slope
Basket with handle
Circular jar-stand

Loaf

Rope with loops

Hand

Snake

xiil

Probable Sound Value

The glotta! stop often replacing ¢ between vowels in Scottish dialects, as in le'er for letter.

Originally y. At beginning of words often became ¢, long vocalic i.

y and probably sometimes long vocalic .

Found also in most Semitic . A col di in use todayis Arabic ‘ain, a gut-
tural voiced fricative produced by a strong contraction of the upper part of the wmdpnpc {see
remarks on b below).

w. Perbaps also long vocalic u.

1

h

The corresponding letter in Arabic is the unvoiced counterpart of ‘ain above.
to a stage-whisper or a wheeze.

It has been likened

Corresponding letter in Arabic is pronounced like ¢k in Scottish Joch, German ach.

Perhaps like German ck after ¢ and . The alphabetic sign docs not appear in the Rhind but the
consonant occurs in two bi-fiteral signs.

s at the time of the Rhind papyrus and after, and interchangeable in many words with §. Prob-
ably originally z.

s
sh
Guttural } made far back in the throat.

k

£

!

Originally a combination, ksh and ssh,
with ¢ in some words.

4

At the time of the Rhind it was already interchangeable

Originally dj. At the time of the Rhind it was already interchangeable with d in some words.

! In the type of this book this is represented by an inverted comma pointed towards the right,






THE RHIND MATHEMATICAL PAPYRUS

BRITISH MUSEUM 10057 AND 10058
PHOTOGRAPHS




HE size of the photogravure reproduction of the Rhind Mathematical Papy-
rus in the following pages is five-sixths that of the original. Photograph IX
was prepared from photographs of the left end of B.M. 10058 and the right end of
B.)M. 10057, and a suitably reduced scale-photograph of those of the fragments in
the New York Historical Society which have been assigned to their proper places

by Peet and by the authors.

sheets which were gummed together to make up the roll. The pagination of the
text disregards the points of juncture of the sheets. These joints may be seen in
the photographs. In Griffith's figure Number 86 was incorrectly placed near the
right end of B.M. 10057, verso. That its true place is near the left end of the
verso may be seen by comparing photographs XXII and XXXI. The former shows

the end of the recto and the latter the end of the verso and the same long vertical

The Rhind Mathematical Papyrus was originally a single roll about 1814 feet

(5.64 m.) long and about 13 inches (33.02 cm.) high. The figure above was drawn
to the scale of 1 to 20. Griffith (1894 {1891]) published a similar diagram which
was reproduced in Peet. Our figure indicates the pagination of the text and the
content of each page of writing. Griffith’s figure shows the number of leaves or

PROBLEMS PROBLEMS 2 DIVIDED BY RECTO
2(-23 |- H )
- - -
49-52 L” il B I 38 31 {aer L 2072 i o ! \ : ! ] . o |38 o{f
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NS EL £ 2iTee -5 ! ! £
BLAkK T} 48 Tauanx 3+ I 33 & [30 ! L "
New York
Fragments
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[noe7 | BLANK se |82 ‘| n-13§  65-87 ey
| a2n| | 74-17 c2eal®
¥ BLANK . ]
H ; \ _[ 83 N AT 68-70 |
al™ ] a1 [ 74 |
B.M.10057 B.M.JI00S58

break in the papyrus is visible in both. Some others of the more noticeable breaks

and holes in the papyrus which are visible in the photographs of both recto and
verso have been indicated. The lettering of Numbers 85 and 86 is upside down to
show that these texts are reversed with respect to the rest of the writing on the
verso.























































































































































































































































































































































































































































































































































































































































































































































































BIBLIOGRAPHY

OF

EGYPTIAN AND BABYLONIAN
MATHEMATICS

SUPPLEMENT
TO THE BIBLIOGRAPHY
IN VOLUME 1

The following material consists of notes assembled during the past two and one-
half years which, for one reason or another, scecmed appropriate as a Supplement. The
recent notable extension of our knowledge of Babylonian mathematics will enable us
more adequately to characterize the mathematical achievement of the Egyptians.

RAYMOND CLARE ARCHIBALD
August, 1929,
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1854

Hincks, E., “Cuneciform inscriptions in the British Museum,” The

Literary Gazette, vol. 38, 5 August 1854, p. 707-

One paragraph of this article, on various documents, is devoted to an Akkadian
tablet numbered Koo in Bezold's Catalogue of the Cuneiform Tablets in the
Kouyunjik Collection of the British AMuseum, vol. 1, 1889, p. 24. Hincks believed
that it contained estimates of the portions of the moon visible on each of the
first 15 days of the month: 5, 10, 20, 40, 80, 96, 112, . . ., 224, 240. The first
five of the numbers are in geometric, the last ten in arithmetic progression.t
Further details are given by Hincks in Royal Irish Academy, Polite Literature,
Transactions, vol. 22, 1855, p. 407. With reference to this source Cantor 1907
(1880) repeats the above mentioned interpretation. Other writers such as
Karpinski (1926) and Tropfke 1924 (1902) have noted the same interpretation.
Nevertheless o very different one, given by Sayce over 50 years ago, pointed
out that the tablet contained a table of the lunar longitudes for each of the 30
days of the month the last 15 (not given by Hincks) being a record of the
retrograde motion. The tablet was discussed by Lenormant (1868) in “Notes"
pp. 104111, 144~148. Sec also F. Lenormant, Choix de fextes cunéiformes inédits
on sncomplétement publiés, fasc, 1, Paris, 1873, no. 22, pp. 80-81. A, H. Sayce's
interpretation was first given in his article *“The astronomy of the Babylon-
ians," Nature, vol. 12, Octolier 7, 1875, p. 490. Scc further “Table of lunar
longitudes.” Zeilschrift fir Assyriologie, vol, 2, 1887, pp. 337-340. [Quotations:
(. 337) “iAs Lenormant’s copy is not quite accurate, and he has omitted the
last 6 lines which are written in Neo-Babylonian characters, I give the whole
inscription.” (1. 340) “Itis clear from this text that the circle was divided into
480 parts. The moon’s daily motion is reckoned at 16 parts as is roughly
reafly the case."] See also R, H. M. Bosanquet and A. H. Sayce, “Babylonian
astronomy,” Royal Astronomical Society, Mouthly Notices, vol. 40, 1880,

BIBLIOGRAPHY
1868

LENORMANT, F., Essat sur un document mathématique chaldéen, et a cette
accasion sur le systéme [sic) des poids et mesures de Babylone, Paris,
1868. Lithographed, 5 + 179 + “Notes,” 148 pp.

The document in question is a British Museum tablet, no. 92680 (or K3168 in C.

Bezold’s Catalogue . . ., vol. 2, 1801, p. 510), dating back, possibly, to 1900
B.C. It was found in a tomb at Senkereh by \V. W. Loftus and a part of it
was translated by H. C. Rawlinson, in Royal Asiatic Society, Journal, vol. 15,
1855, pp. 218~220. See also H. C. Rawlinson, Cuneiform Iniscriptions of Western
Asia, London, vol. 4, 18735, plate40 (there isalsoa table of cube roots on thisplate;
in the second edition, 1891, the contents of the plate, now no. 37, are somewhat
modified); F, Lenormant, Choix de textes cunéiformes inédits o incomplétement
publiés, no. 84, in fasc. 3, Paris, 1875, pp. 219~220 (more exact text than in the
Essai); A. H. Sayce, “Babylonian augury by means of geometrical figures,”
Society of Biblical Archaeology, Transactions, vol. 4, 1876, pp. 311-314; and
G. Rawlinson, Tle five great monarchies of the Ancient Eastern World, London,
1862, vol. 1, pp. 120~131; fourth ed. New York, 1880, pp. 103~104. The tablet
evidently contained originally the results of squaring all the integers 1,2, 3.
. ., 60; or rather it was stated that these numbers are the square roots of
certain numbers given. In introductory matter Lenormant gives considerable
material of mathematical interest, although some of it is naturally out of date.
See also Oppert (1872) pp. 418-419. Reference may be given also to another
article by Oppert, “‘Six cent cinquante-trois: les carrés mystiques chaldéens,"”
Académic des inscriptions et belles lettres, Comptes Rendus, Paris, 1902, pp.
457-468; also “‘Sechshundert drei und linfzig. Eine babylonische magische
Quadrattafel” Zeitschrift fiir Assyriologfe, vol. 17, 1903, pp. 60-74.

1872

OPPERT, ] ., “L’étalon des mesures Assyriennes, fixé par les textes cunéi-
formes,” Journal Asiatique, series 6, vol. 20, August-September,
1872, pp. 157-177; series 7, vol. 4, October-November, 1874, pp-
417-486. Reprinted as a separate, Paris, 1875, 90 pp.

The long review by M. Cantor (Zeilschrifi fiir Mathematik und Physik, Historisch-

literarische Abtheilung, vol. 20, 1875, pp. 149~165) dwells particularly on the
features of the monograph which are of special interest to the mathematician.

“Divinion of the circle—~Reckoning of longitude,” pp. 108-110. Quotation:
“’I'he divisions of the circle which we find employed are those into 8, 12, 120,
240, and 480 parts. It has been assumed that the division of the circle into 360
parts was commonly practised by this ancieot people. There is, however, no
suthority in the inscriptions for this assumption, It secems to have been derived
originally from Achilles Tatius {about 450 A.D.}; and the preconceived idea
thus introduced appears to have ciused even those most conversant with the
inwcriptions 1o sce the division of the circle into 360 in matters which do not
involve it.  An examgple of this is in the sexagesimal reckoning of numbers,
which is one of the common methods used in the inscriptions, It is hardly 1882

doubitful that the division of the circle as practised by Ptolemy, and in modern . . " . .
times, wiis an outgrowth of the sexagesimal method of the inscriptions. But BerTiN, G., “The assyrian numerals,” Transactions of the Society of
the latter doea not contain the former,” Biblical Archaeology, vol. 7, 1882, pp. 370-389.

First paragraph: “la this paper 1 have tried to bring together all that is now

known about the Assyrian numerals, comparing them with those of other
Semitic dialects, without having in view any special theory, and though 1

* A sesies of numhbers in grometric progression determined by divisors of what is possibly
PMato’s geometric number 12,960,000, on a tablet of about 2200 B.C., is described in Hil-
precht (1906), p. 28, no, 23 (phototype plate 1X).
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have done my best to make the list as complete as possible, it is to be feared
that some forms have been overlooked, but I hope that, notwithstanding any
omission, any one taking up the subject will find in this attempt a basis for his
researches."

1889

AMIAUD, A., “Les nombres ordinaux en assyrien,” Journal Asiatique,
s. 8, vol. 18, 1889, pp. 297-312. Note by Barbier de Meynard.

1898

THUREAU-DANGIX, F., “Les chiffres fractionnaires dans I'écriture baby-
lonienne archaique,” Beilrage sur Assyriologie, Leipzig, vol. 8,
1898, pp. 588—589.

Signs for ¥4, %, %, Y2, Yo, Ys, 4. 35, %, 36, 34, Yo, %0, 3o, 340, 30. Supple-
mentary to the material which the author gave earlier in Revue Sémitigue, vol.
s, April, 1897, pp. 172-173.

19o1

ZrayEerN, H., “Das Princip unserer Zeit- und Raumteilung,” Sich-
sische Gesellschaft der Wissenschaften. Berichte, philologisch-his-
torische Klasse, vol. 53, 1901, pp. 47-61.

See also K. Sethe, Gesellschaft der Wissenschaften, Géottingen, Nachrichien,
Philologisch-historische Klasse, *“Die Zeitrechnung der alten Aegypter im Ver-
hiltnis zu der der andern Vilker. Eine entwicklungsgeschichtliche Studie,”
1919, pp. 287-320; 1920, pp. 28-55, 97—141; an especially important treat-
ment of the subject. A more recent work is R. Weill, Etndes d'Egyptologie.
Bases, Méthodes, et Résultals de la Chronologie Egyptienne. Paris, 1926. 216
pp.; Compléments, Paris, 1928. 64 pp. In this connection a reference should
also be given to the first volume (Lcipzig, 1906) of the monumental work of
F. K. Ginzel, Handbuch der mathematischen und technischen Chronologie. Das
Zestrechnungswesen der Vilker.

1906
Cray, A. T., Documents from the Temple Archives of Nippur. Dated in
the Reigns of Cassite Rulers (The Babylonian Expedition of the
University of Pennsylvania. Series A: Cuneiform Texts, vols. 14,
15). Philadelphia, 1906. 4to.
These tablets are mostly records of payments of salaries, and of collections of
taxes. They are discussed at length by H. Torczyner in “Altbabylonische

Tempelrechnungen . . . umschrieben und erklart,” Akademie der Wissen-
schaften, Vienna, Denkschriften, vol. 55, 1913, 135 pp.

1911] BIBLIOGRAPHY
1908

CaNTOR, M., “Babylonische Quadratwurzeln und Kubikwurzeln,”
Zeitschrift fiir Assyriologie, vol. 21, 1908, pp. 110-115.

1909
PincHEs, T. G., “Some mathematical tablets of the British Museum,”

Assyriologischte und Archaeologische Studien. Hermann V. Hil-

precht zu seinem fiimfundzwanzigsten Doctorjubilium und zu seinem

fiinfzigsten Geburislage gewidme?, Leipzig, 1909, pp. 71-78.

‘These are cuneiform doc bered 80150 (formerly Bu.:91-5-9, 263) and
77951 (formerly 85-4-30, 144) translated by the aid of similar tablets explained
in Hilprecht (1906). It consists of a table of various fractional parts of
1,296,000; compare Hilprecht (1906). Pinches refers to another possible mathe-
matical inscription described in British Museum, Assyrian Antiguities, Guide
to the Nimroud Central Salon, London, 1886, p. 74, no. 44, now no. DT72 (C.
Bezold's Catalogue, vol. 4). On pages 304-309 of the same Sludien is an article
by F. X. Kugler on “Die Symbolik der Neunzahl bei den Babyloniern.”

1911

DELAPORTE, L., “Document mathématique de I'époque des rois d'Our,”
Revue d' Assyriologie et d’ Archéologie Orientale, Paris, vol. 8, 1911,
PP. 131-133.

References to Hilprecht (1906). to Pinches (1900) and to a similar tablet {2069
in the library of Assurbanipal (C. Bezold, Catalogue of the Cuneiform Tablets
in the Kouyunjik Collection of the Britisk Museum, London, vol. 1, 1889, p.
400). The tablet in question, dating from about 2200 B.C., was found at Tello
in 1898 and is no. MIO 7375 in vol. 3 of Inventasre des tablettes de Tello conser-
vées an Musée impérial ottoman. It contains the result of dividing 60 succes-
sively by the integers 1, 2, 3, 4, . . ., 60; 7, 11, . . ., 59 arc indicated
as impossible divisors.

GARDINER, A. H., Egyptian Hieratic Texts Transcribed, Translaied and
Annotated. . . . Series 1: Lilerary Texts of the New Kingdom.
Part 1, The Papyrus Anastasi I and the Papyrus Koller together
with the parallel texts. Leipzig, 1911. Pp. *1-*34 + I1-8I1.

The papyrus Anastasi I, purchased by the British Museum in 1839 from Anastasi,
Swedish consul in Egypt, is numbered Pap. Br. Mu. 10247, and dates from the
reign of Sethos 1, about 1200 B.C. It was translated by F. J. Lauth in his
Moses der Ebraer, Munich, 1868; and earlier studied by J. F. Chabas in his
Voyage d'une Egyptien en Syrie, en Phénicie, en Polestine, elc. au XI1Vme
Sidcle avant notre 2re; traduction analytique, d'un papyrus du Musée Britannigue,
comprenant le fac-simile du lexte hiératigue el sa transcription complete en hiéro-
glyphes et en leltres coples . . . Avec la collaboration de Ch. Wicliffe [sic] Goodwin.
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Chilon-sur-Sadne, 1866. 8 + 320 pp. + 13 plates. Folio. This was reviewed
by H. Brugsch in Revne Critique d'Histoire et de Litérature, Paris, vol. 2,, 1867,
pp. 97-105, 145~154. [Quotation, p. 97: “Nous aurons mdme A démontrer que
M. Chabas a méconnu entidrement I"arrangement du texte et la vraie intention
de son auteur.”] In reply to this there followed F. J. Chabas, Voyage d'un
Egyplizn en Syrie . . . Répoused lu critigue, Chilon-sur-Sadne, 1868, 103 pp.
folio. [Also in F. J. Chabas, (Euvres Diverses, Paris, vol. 3. 1903, pp. 203340
(Bibliothdque Egyptologique, vol. 11). English translation by S, M. Drach,
Records of the Past, London, n. d., v. 2, pp. 107~116.]

The parts of Anastasi | of particular interest to us are the technical problems

(14. 2-17, 2), pp. 51%-34" discussed by Gardiner in an Appendix. These prob-
lems are: 1. The building of a brick ramp, compare Bibliography, Ungnad
(1916), of unusually large dimensions; 2. The number of men needed to trans-
port an obelisk; 3. The erection of a colossal statue or obelisk by the removal of
a great quantity of sand. Indced all of these questions may bave arisen in
conncction with the erection of a single obelisk, although Gardiner's reading
seems opposed to this. Compare also F. M, Barker, “An ancient Egyptian
mechanical problem. Papyrus Anastasi [. About 1300 B.C.,”" The Open Court,
Chicago, vol. 26, December, 1912, pp. 705-716. There are quoted here some
remarks made in this connection. in 1903, by Erman. “This is the oldest
known instance of the use of sandboxes which are now often utilized for sinking
and transferring heavy weights.” In this connection a reference may be given
to an interesting and authoritarive work by an Englishman, the director of the
Egyptian Museum at Cairo, R. Engelbach, The Problem of the Obelisks from a
Study of the Unfinished Obelisk at Aswan, l.ondon, 1923. There are numerous
illustrations and diagrams in the volume.

1913
Kewirscu, G., “Zur Entstehung des 60-Systems,” Zeitschrift fiir

Assyriologie, vol. 29, 1915, pp. 265-283.

Headings in the article are ‘““Zihlen geht vor Messen,” ‘“\Vie zihlt der
Urmensch?,” “Ziahlen geht vor Schreiben,” “Zihlen geht vor Richten,”
“Zihlen geht vor Rechnen,” “Das Zihlen ist cine cthnologische Frage, keine
mathematische.” There are references in the article to: G. Kewitsch, “Die
Entstehung des 60-Systems,'' Unterrichtsblitter fitr Mathematik und Natur-
wissenschaften” vol. 15, 1909, pp. 122~128 (a lecture, with 30 items in a Bib-
liography): E. Hoppe, “Das Sexagesimalsystem und die Kreisteilung,” Archiv
der Mathematik und Physik, series 3, vol. 15, 1909, pp. 304~313 (comment on
this by G. Kewitsch, ‘“Zur Entstehung des 60-Systems, vol. 16, 1910, p. 277;
E. Hoppe, “Bemerkungen zu der vorstchenden Arbeit des Herrn Kewitsch,”
pp. 278-299); E. Liffler, ““Die arithmetischen Kentnisse der Babylonier und
das Sexagesimalsystem,” Archiv der Mathematik und Physik, s. 3, vol. 17,
1911, pp. 135-144; F. Thureau-Dangin, {part of a review of a work by Halévy],
Revue d’Assyriologie, et d’Archéologie Orientale, vol. 10, 1913, pp. 195-196.
A quotation, without footnotes, from the first page of this article is as follows:
*Bicn des hypothéses ont été proposées pour expliquer l'origine de ce systéme.

1925} BIBLIOGRAPHY

L.a plus ancienne et la plus généralement adoptée le rattache au nombre des
jours de I'année moins des Epagomines. Kewitsch a montré d‘un facon que
je crois irréfutable, Minvraisemblance et méme Iimpossibitité de cette hypo-
thése, comme dc toutes les hypothéses attribuant ay systéme sexagésimal une
origine astronomique. Comme il le dit fort bien, “Zihlen geht vor Messen.”
l.e systéme sexagésimal existait dans la numération avant d'étre appliqué
A la division du cercle, 3 celle du jour et 4 ta métrologie. Fait bien singulier,
les Assyro-Babyloniens avaient deux systémes de numérations: ils avaient,
commes tous les Sémites, un systéme strictment décimal et ils avaient en
outre un systéme sexagésimal. $'ils avaient &té les inventeurs des chiffres qu'ils
employaient, leur écriture aurait eu le chifire 100 et le chiffre 1000, comme leur
langue avait le nombre cent et le nombre mille. Or leurs chiffres appartiennent
au second systtme qui, étant sexagésimal, exclut le cent et le mille. {100 =
6o + 10 X 4: 1000 = 600 + 60 X 6 + 10 X 4} . . . Le systtme sexagésimal
est I'un des traits les plus originaux de la civilisation assyro-babylonienne.
Or il n’est pas, il ne peut pas &tre un invention sémitique.”

References may be given to another article, by G. Kewitsch, “Zweifel an der
astronimischen und geometrischen Grundlage des 60-Systems,” Zeitschrift fair
Assyriologie, vol. 18, 1904, pp. 73-05: and to F. F. K. Lehmann.Haupt, *Ueber
protobabylonische Zahlworter," Zeilschrift fiir Assyriologie, vol. 1, 1886, pp.
222-228. For Babylonian astronomy, and hence somewhat for mathematics,
the lollowing work is of importance: F. X. Kugler, Die Babylonische Mondrech-
nung. Zwei Sysleme der chalder siber den Lauf des Mondes und der Sonne.
Freiburg in Breisgau. 1900. 15 4 215 pp. + 13 plates. Also P. Schnabel,
“'Kidenas, Hipparch und die Entdeckung der Prizession,” Zeitschrift fiir Assy-
riologie, n. s., vol. 3, April, 1926, pp. 1-60: sec also F. Cajori. Science, n. s.
vol. 65, Feb. 18, 1927, p. 184.

1925

ErMAN, A. and Gravow, H., editors, Worterbuch der Aegyplischen

Sprache, im Aufirage der deulschen Akademien. Leipzig, Liefer-

ungen 1-6, vols. 1-3, 1925-1929. 20 + 5383 + 16 pp.; 506; 489;

most of the text being lithographed. Vol. 1 complete, dated 1926,

This great work is the result of contributions from more than 3o scholars of
Europe and America. It will be completed in 8 Lieferungen or 4 volumes, with
supplementary volumes containing ‘‘Belegstellen” and other material. Part
of the Belegstellen already issued is of value for its references to documents (in
particular, those which are mathematical) where different characters may be
found. A comparatively small degyptisches Handworlerbuch (8 + 232 pp.) by
Erman and Grapow was published at Berlin in t92t. In 1920 appeared the
large work of E. A.\V. Budge, An Egyptian Hicroglyphic Dictionarywith an Index
of English words, King list and Geographical list with indexes, List of hieroglyphic
cheracters, coptic and semitic alphabels, eic., London, 154 + 1356 pp. The ms.
of Budge's work was ready for printing in 1914. The method of transliteration
here employed is not generally used by egyptologists and it is difficult to iden-
tify the consonants.
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Ohio, vol. 1, [July] 1927, 10 4 210 pp. Royal 8vo. Vol. 11, 1929.
288 unnumbered (except i-xvi) pp. Oblong folio.
‘This sumptuous work is a publication of The Mathematical Association of Amer-

PRATT, L. A., Ancient Egypl; Sources of Information in the New York
Public Library. New York, 1925. 15 + 486 pp.
In this admirable general bibliography, of material owned by the Library in May,

1924, Miss Pratt has brought together, among hundreds of others, 65 titles
under the heading “astronomy,” 24 under the head of “mathematics,’” 69
under “metrology,” 16 under “numerals,” and 103 under “calendar.’”” In her
Assyria and Babylonia, a List of References in the New York Public Library,
(New York, 1918. 4 + 143 pp.) there are titles under “calendar and chronol-
ogy" (pp. 27-30), and “astronomy, astrology, and mathematics™ (pp. 57-61).

SPELEERS, L., Recueil des Inscriptions de I' Asie Antérieure des Musées

ica. It contains the first published photographic facsimile of the Rhind
papyrus (31 pages, on one of which is the reproduction of a photograph of end
parts of the papyrus in the British Museum with the New York fragments in
place between them.!) The major part of the second volume enables the reader
to trace back from the literal translation through the transliteration and
hieroglyphic transcription to the original hieratic. In this work are to be found:
the first transliteration since Eisenlohr's of more than 50 years ago; the first
literal translation since Eisenlohr's; new readings of nos. 4 and 5; the first

correct publication of no.9 on which all other writers have gone wrong through
omissions in the B. M. “facsimile.”” The Bibliography occupies 86 pp. in
volume I and 22 pp. (of similar size) in volume IT.

Royaux du Cinguanienaire @ Bruxelles. Texles sumériens, babylon-
iens et assyriens. Brussels, 1925, nos. 268-274, pp. 29, 94-95.
Seven multiplication tables from cunciform inscriptions acquired at Brussels

within the past twenty years. 268 isa table of 134 times 5,6, . . . , 20, 30, 40,
50:269 isa tableof 7 times1,2,3,4, . . . 20, 30, 40, 50; 270-274 are tables
of the same series of numbers multiplied successively by 10,12%, 16, 24, and
25. The tables of Tablets 269 and 271 are identical with those in the Royal
Ontario Museum of Archaeology; compare Mercer (1928).

1926

REY, A., (1) "*Coups d'oeil sur la mathématique égyptienne”; (2) “Nou-

veau coup d’oeil sur la mathématique égyptienne,” Revue de

Synthése Hislorigque, (1) vol. 41, June, 1926, pp. 19-62; (2) vol.

43, June, 1927, pp. 27-35.

The first paper is a popular review of material contained in Peet (1923, 2). There
are a number of minor slips in statements and nothing cspecially new is sug-
gested. The second pagper is a sort of supplement to the first with special
reference to Karpinski (1926), and nos. 40, 64, 79 of the Rhind papyrus.

Reviewed by K. Vogel in Mitteilungen sur Geschichte der Medizin und der Natur-
wissenschaflen. vol. 27, 1928, pp. 378-383.

1927

Cuace, A. B., Maxxing, 1. P, Buw, L. S., and ArcHisarp, R. C,,

The Rhind Mathematical Papyrus, British Musewm 10057 and
10058. Volume I: Free Translation and Commentary Ly A. B.
Chace with the assistance of H. P. Manning. Bibliography of Egyp-
tian Mathematics by R. C. Archibald. Volume II: Photographs,
Transcription, Translileration, Literal Translation by A. B. Chace,
L. S. Bull and H. P. Manning. Bibliography of Lgyptian Mathe-
matics, Supplement by R. C, Archibald. The Mathematical Leather
Roll in The British Museum by S. R. K. GLANVILLE. Oberlin,

GLANVILLE, S. R. K., “The mathematical leather roll in the British
Museum,” Journal of Egyptian Archaeology, vol. 13, [November],
1027, pp. 232238 + plates LVIII-LXII.

There is an addendum, pp. 238-239, by Dr. Alexander Scott, director of scien-
tific research at the British Muscum. This addendum is practically identical
with Scott’s article listed below. Glanville's paper is a study of the leather
roll 10250 briefly described in the “Prefatory Note' of my Bibliographys it
was acquired by the British Muscum in 1864. The plates picture the roll
before and after unrolling, its fragments, and its hieroglyphic transcription.
See also Glanville 1929 (1927).

NEUGEBAUER, O., “Zur Entstchung des Sexagesimalsystem,” Gesell-
schaft der \Visscnschaften, Gottingen, Abkandlungen, Mathe-
matisch-phystkalische Klasse, n.s., vol. 13, no. 1, 1927, 4 + 55 pp-

“Einleitung,” pp. 1-5; *'Die natilrlichen Zahlen,” pp. 6-20; **Die Masssysteme,™
pp- 20-43; ““Uber den Aufbau des ‘Sexagesimalsystems',” pp. 43-50; “Ge-
schichtliche Uberblick,” pp. 51-52: “Literaturverzeichnis,” pp. 53-55. This
monograph is the basis of the following article by F. Thureau-Dangin, *L'ori-
gine du systéme sexagésimal,” Revue d’Assyriologic ¢t d’ Archéologie Orientale,
vol. 25, 1928, pp. 115-118; “Un post-scriptum,” vol. 26, 1929, p. 43. Stripped
of footnotes the following is a quotation from page 11§: “A propos de la
numération sumérienne, j'ai essayé de montrer (dans R. A. X, 195 et XVIII,
123 ss.) se pose le probléme de I'origine du systdme sexagésimal, mais

* Photograph 1X shows practicaily all of about 4o fragments, in the New York Historical
Society's library, appropriately placed. This is the first published photograph of the
fragments. In Pect’s edition of the papyrus 24 fragments arc placed. Several (ragments
which came into the possession of the Society with the Rhind fragments appear not to belong
to the papyrus. The authors have placed a dozen more fragments than Peet (who had no
opportunity for examining the originals), including several not reproduced among the
misplaced fragments on Peet's Plate E,
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n'ai pas cru pouvoir en suggérer une solution. La question vient d'étre reprise,
au point od je I'avais laissée, par O. Neugebauer qui, dans un mémoire fort
intéressant ct instructif, intitulé, ‘Zur Entstchung des Sexagesimalsystems,’
cherche dans la méerologic V'origine de la numération sexagésimale. Ce mé-
moire, plein de vues pénétrantes et ingénicuse, (claire certains aspects du
problé¢me et ouvre une voie nouvelle 0d peut-8tre il sera possible d’en trouver la
solution; mais, 2 mon scns, il laisse un résidu inexpliqué.” This article is
followed immediatcly (pp. 119-t21) by another of Thureau-Dangin, “Le
systéme ternaire dans Ia numération sumérienne.” The “post-scriptum” is
mainly a quotation from a communication of Neugebauer to the author.
The first of the articles referred to above by Thureau-Dangin (in *'R. A, X")
is listed above under Kewitsch (1915) and the second under 1906 in the
Bibliography.

Scort, A. and Havr, H. R., “Laboratory notes: Egyptian leather roll
of the seventeenth century B. C.,” The British Museum Quarterly,
vol. 2, September, 1927, pp. 56-57 + 1 plate.

See under Glanville (1927) above. Scott’s paper occupying one and two thirds

pages describes the interesting method, by mecans of a celluloid solution
and butter muslin, of .unrolling the excessively brittle leather roll. The plate
contains a photograph of the roli (without the fragments) before and after
unrolling. It is curious that in an official publication of this kind there should
occur afi error in the statement of the date of the Museum's acquisition of the
roll, “1875" for 1864. Except for the omission of its last sentence the note of
Dr. Hall, keeper of Egyptian and Assyrian Antiquities in the British Muscum,
is as follows: “The roll, now that it has been unrolled by Dr. Scott, has not
justified the hope that it might prove to contain material of importance. The
text is simply a serics of sums of additions of fractions, repeated twice over;
apparently a scholar’s exercise. In one place at least the scribe has committed
an error of addition. The roll is said to have been found with the great Rhind
papyrus, and this account is confirmed by the fact that the writing is of the
same period as that of the papyrus, and that the contents are of a character
found in it. Probably it is connccted in some way with the papyrus. Both
were bought together by Mr. Rhind, from whom they came to Mr. Bremner,
and from him to the British Muscum.”

1928

Cieriant, P., Nuove rivelazioni sulle grandi piramidi di Giza. Cheope e
Chefren. Notevole relazione ciclometrica scoperta nel quadrato di
Ahmes. Rovigo, 1928, 83 pp.

Another item in the literature of mysticism associated with Egyptian mathe-
matics and monuments., There are among others references to: Smyth (1867),
Brugsch (1868), Cantor (187s), Glnther (1876), Schiaparelli 1876 [187s),
Favaro 1876 [1875], Eisenlohr (1877), Gunther (1878), Favaro (1879), Petric
(1883), Fazzari 1907 (1903), Kleppisch 1921 {1910], Borchardt (1922). There

1928) BIBLIOGRAPHY

are also several references to K. Kleppisch, Willkiir oder mathemotische Uber-
tegung beim Bau der Cheopspyramide? Munich, 1927, 5 -+ 38 pp.

If in a triangle ABC, AB = 5 units, BC = 3, CA = 4, and if, furthermore,
the perpendicular from C on 4B meets AB in D, then AD is equal to 3§ of the
diameter of the circle with BD as radius; or, the arca of the squarc on AD
(the “quadrato di Ahmes™) is approximately cqual to that of the circle.

FraNK, C., “Strassburger Keilschrifttexte in sumerischer und baby-
lonischer Sprache,” Schriften der Strassburger Wissenschaftlichen
Gesellschaft in Heidelberg, ncue Folge, 9. Heft, Berlin and Leipzig,
1928. 36 pp. + 20 plates.

The 50 documents here dealt with are in the Bibliothéque universitaire et régio-
nale at Strasbourg. Of these, six (numbered 362-364, 366-368, in the collec-
tion, and, 6-11 in Frank's article, are mathematical texts from \Warka, Baby-
lonia, and date back to about 2000 B.C.; they are transcribed and translated
on pages 19—23 and plates IV-1X. The lack of commentary prevented a clear
understanding of the details of the problems, This has been partly supplied by
0. Neugebauer, in his ““Zur Geschichte der babylonischen Mathematik,”
Quellen und Studien sur Geschichte der Mathematik, Ableilung B: Studien, Bes-
lin, March, 1929, pp. 67-80. The results are of great interest. Prablem 6, in
Frank's numbering, deals with the division of a certain quantity of silver among,
10 brothers; in problem 7 there are calculations of arcas; problems 8 and 10
may be regarded as calculations in connection with a triangle or parts of a
triangle, and it is with them that Neugebauer's article deals. e believes that
these calculations show that nearly four thousand years ago the Babylonians
were in possession of what was cquivalent to our formula for one root of a
certain type of a three-term quadratic equation,

GirLaix, O., “La notation f{ractionnaire clel de Parithmétique egyp-
tienne,” Mathesis, vol. 42, November and December, 1928, pp.
405-413.

Last paragraph: “En réalité, Papplication des méthodes égyptiennes A certains
résultats grecs demeurés obscurs, jette une grande clarié sur les procédés qui
ont d8 y conduire. Et non sculement le caleul fractionnaire, tel que nous le
révdlent les papyrus, est la clef de arithmétique des scribes, mais elle est
aussi celle des mystires encore insondés de 1a science hellénique.”

MERCER, S. A, B., “Two Babylonian multiplication tables,” Bulletin
of the Royal Ontario Museum of Archaeology, no. 7, 1928, pp. 3-6.
Reprinted in Art and Archaeology, Washington, D. C., vol. 26,
1928, pp. 145~146, with a change in an illustration.

Bab. Tab. 767 and 711 in the Royal Ontario Muscum of Archacology, Toronto;
photographic reproduction, transcription, translation and commentiury. These
are tablesof 7 and 12% multiplicd by 1,2,3, . . ., 20,39, 40, 50. Both tables
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were published earlier in Speleers (1925) to which Mercer refers; but Mercer’s
comment is not such as to lcad one to suspect that nothing new was contained
in his own article. Not only that, but such a statement as the following has no
foundation in known facts: **As early as 3000 B.C. there existed two separate
and highly developed systems of mathematics, the Babylonian and the
Egyptian.” Presumably the tablets are no older than those described by
Speleers.

NEUGEBAUER, O., “Zur Geschichte des Pythagoriischen Lehrsatzes,”
Gesellschaft der \Wissenschaft, Gottingen, Nachrichten, matiie-
matisch-physikalische Klasse, 1928, pp. $5~48.

This paper is based upon Weidner (1916), Zimmern (1916), and Ungnad (1916).
Since 1 wrote the note on the first of these Doctor Weidner has kindly informed
me that the document he discussed was a part of no. VAT6597 in the Vorderasi-
atische Abteilung of the Prussian State Muscom in Berlin. He stated also that
the oniginal had not yet been published.

Tuureau-Danaix, F., **La division du cercle,” Revue d’Assyriologie et

d’ Archéologie Orientale, vol. 25, 1928, pp. 187-188.

Sets forth the idea that the division of the circle into 360 parts by the Baby-
lonians was “natural,” but that the further sexagesimal division of the degree,
minute, and second, was for them unnatural. It is argued that the Babylon-
ians made use of the division of the circle as learned from the Sumerians.
. Sidersky in *'La division de fa circonférence en 360 parties,” Revue d'Assyri-
nlogie, vol. 26, 1929, pp. 31~32, surmises how the Sumerians with ruler and
compasses might have divided a circle, with center O and radius O, into 360
equal parts. Having placed the cord AC = A0 he bisects it in F, and OF
produced mects the circumference in £. Drawing the cord A& = AF the
author remarks that GE is to a high degree of approximation the arc sub-
tending one degree at 0.

VEMER, Q. Z minuosti Poitdrskych Zdkladu. (ZvlA%ni otisk 2
cykiu pFfednéilek Pottarské Profily.) [About the past history of
mathematical principles. (Reprint from the series of mathematical
sectinns.)] Briinn, 1928. 16 pp.

Unimportant in this connection.

1929
Hary, H. R., Egypt—Sciences: “Astronomy,” ‘‘Mathematics,”
Encyclopxdia Britannica, 14th ed., London and New York, 1929,
vol 8, pp. 56-57.
NEUGEBAUER, C., "“Uber vorgriechische Mathematik,” Hamburgische
Universitidt, Abdhandlungen auns dem mathemalischen Seminar,
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vol. 7, 1929, pp. 107-124. Also as no. 8 of Hamburger mathematische

Einzelschriften, 18 pp.

The mathematics of the Egyptians and Babylonians before 600 B.C. is here con-
sidered under three main headings: 1. Number-systems; 2. Arithmetic tech-
nique; 3. Geometry.

NEUGEBAUER, O., “Zur igyptischen Bruchrechnung,” Zeitschrift fiir

Agyptische Sprache, vol. 64, 1929, pp. 14—48.

First paragraph: “In Bd. 13 des Journal of Egyptian Archacology (S. 232 fi.)
hat Glanville einen auf einer Lederrolle des British Museum stchenden
mathematischen Text publiziert, der (in doppelter Ausfertigung) eine Reihe
von Rechnungen mit Briichen enthiit, allerdings ohne jeden erklarenden Text,
was den Herausgeber zur der resignierten Bemerkung veranlasst hat: *“From
the scientific point of view it can hardly be denied that the dissemination of
the knowledge of this chemical treatment of the feather (zum Zwecke der Auf-
rollung) is of greater value than the publication of the contents inscribed
on it." Ich mdchte im foigenden zu zeigen versuchen, dass ein so pessimi-
stisches Urteil vielleicht doch nicht ganz am Platze ist ™

NEUGEBAUER, O. and STRUVE, V. V., “Uber die Geometric des Kreises
in Babylonien,"” Quellen und Studien sur Geschichie der Alathematik,
Abteilung B: Studien, vol. 1, part 1, March, 1929, pp. 81-92.

In the discussion of chords of a circle, with special reference to part IX of
Cuneiform Texts from Babylonian Tablets, &c., in the British Muscum,see Ung-
nad (1916), it seems 10 be definitely suggested that Babylonians were familiar
not only with the Pythagorean theorem but also with the fact that the angle
in a semicircle is a vight angle. For a brief article based maiuly on the present
article, on Frank (1928), and on Neugebauer 1929 (1928) see R. C. Archibaid,
*Babylonian mathematics,” Science, n. s., vol. 69, July 19, 1929, pp. 66-67.

Review by H. Wieleitner of Stidien, part 3, Archiv fiir Geschichte der Mathema-
tik der Naturivissenschaften und der Technik, vol. 12, Aug., 1929, pp. 105-107.

PERPEPELKIN, J. J., “Die Aufgabe 62 des mathematischen Papyrus
Rhind,"” Quellen und Studien sur Geschichte der Mathematsk,
Ableilung B: Studien, vol. 1, part 1, March, 1929, pp. 108-112.
First paragraph, except for the omission of a footnote: *“\Vie schon T. E. Peet

in sciner Neubearbeitung des mathematischen Papyrus Rhind sagt, bereitet
die Interpretation der Ausgabe Nr. 62 dieses Textes in mathematischer Hin-
sicht keine Schwierigkeiten (S. 105). Aber es erscheint auch ihm noch aicht
moglich zu sein, 2u einer ‘endgiitigen und absolut sicheren Ubersetzung’ 2u
gelangen. Es soll nun im folgenden versucht werden, diese noch ausstehende
inhaltfiche Kommentierung nachzutragen, die Ubrigens auch geeignet scheint,
zu unseren geringen Kentnissen der Tauschverhiltnisse in alten Agypten einen
kleinen Beitrag zu lieferen, der meines Wissens neu ist.”
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VoceL, K., “Erweitert die Lederrolle unsere Kenntnis agyptischer
Mathematik?,” Archiv fiir Geschichle der Mathematik, der Natur-
wissenschaften und der Technik, vol. 11, May, 1929, pp. 386-407.
Quotation: “Ich méchte . . . den Inhalt als héchst bedeutsam ansehen,

trotzdem er lediglich in 26 Stammbruchsummen (in doppelter Ausfiihrung)
besteht.”” Detailed references to the literature are given in the discussion.
Q. Vetter has a brief note in his “Kozenysvitek matematického obsahu v
Britiském museu rozvinut” {Leather roll of mathematical content unrolled in
the British Museum), Casopis pro Péstordni Matematiky a Fysiky, vol. s8,
p- 382, 1929. There are references to Glanville (1927), Neugebauer (1929),
and Vogel (1929).

1930
Struve, V. V. [The Golenishchev Mathematical Papyrus of the

Moscow Museum of Fine Arts transcribed and translated into

German with commentary and notes), Quellen und Studien zur

Geschichle der Mathematik, Abteilung A: Quellen. Berlin, 1930.

About 144 pp. + 23 plates.

\n edition of an extraordinarily interesting papyrus of about 1850 B.C. which
appears to have been copied from an older work, possibly as early as 2000 B.C.
Certain facts connected with the papyrus have been aiready discussed in my
notes on Turaev (1917) and Tsinserling (1925). Only five of its 2§ problems
had been previously published, and four of these (6, 7, 14, 17) were geometrical,
Of the remaining geometrical problems, nos. 4 and 10, no. 10 seems to be just
as remarkable as no. 14 which, as we have seen, appeared to suggest that the
Egyptians certainly knew the formula for the volume of the frustum of a
square pyramid in terms of the lengths of the sides of the square bases and the

distance between the bases. No. 10 seems with like certainty to indicate that
the Egyptian of 2000 B.C. knew the formula for the area of a hemisphere,
a result supposed till recently to have originated with Archimedes. This
problem is to find the area of a hemisphere whose diameter is 434 and the suc-
cessive steps are equivalent to substituting in the formula

[(2d = 82d) — }§(2d ~ Y42d))d = 2.25%6,.7,

if 4 is the number of units in the diameter of the hemisphere and 7 the num-

ber of units in the length of the radius. The number 259§ is exactly the value

which we would think of as corresponding to x in the calculations of no. 41

of the Rhind mathematical papyrus.

Problems 5, 8, 9, 12, 13, 15, 16, 20, 22, 24, have their parallel in the pefsu
problems of nos. 69-78 of the Rhind papyrus. No. 4 is identical in conditions
and similar in expression to no. 51 of the Rhind. There are also rule-of-three
questions (nos. 11 and 23).

No. 7 contains a special word, idb, for ratio, an idea of which Peet (1923, 2),
p- 60 believed the Egyptians innocent; and no. 11 has an expression for the
square of a quantity, sn. In no. 14 the square of a number is indicated by a pair
of legs which are also used for addition in no. 28 of the Rhind papyrus. In no.

1930]
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¢4 0f the Rhind and in nos. 7 and 17 of the Golenishchev papyrus the words iw
and wsh are respectively used for length and breadth, or sides, where a rec-
tangle or a right angled triangle is in question. Since different Egyptian words
mey-t and tp-r! are used, possibly for altitude and base, in no. 51 of the Rhind
and in no. 4 of the Golenishchev papyrus, Struve argues with force, as Gunn
1926 [1923] did, that the terms no longer refer to two sides, and that the area
of an isosceles triangle is being considered in each one of these problems; the
drawings alike bear out this interpretation. The sign for square root used in
nos. 6, 7, and 17 of the Golenishchev papyrus is also found in other contempo-
rary documents. | am greatly indebted to Professor Struve for generously
supplying me with the detailed information given above concerning the papy-
rus, long in advance of its publication. This unpublished work is the only pub-
lication listed in my Bibliography which I have not personally inspected.

It is not without interest to add that the Rhind and Golenishchev mathe-
matical papyri both seem to have been found in Thebes and very near to one
another. We are told that the Rhind papyrus was found in a small building
near the Ramesseum. The following statement made by Golenishchev on 25
June 1929, in a letter to Doctor L. S. Bull, suggests that his papyrus was found
only a few hundred yards away:

“En réponse A la demande, que vous m'adresser, je ne puis malheureusement
vous donner qu'un bien maigre renscignement. A un voyage, que je fis en
Egypte. si je ne me trompe, en 1892/3 (ou bien en 1893/4), j'ai eu I'occasion
d'acheter le petit papyrus mathématique chez Abd el-Rasoul, un des fréres,
qui autrefois avaicnt détenu le secret de la cachette royale de Deir el-Bahari.
C’était, si je m'en souviens bien, 1'ainé des fréres, notamment celui qui, aprés
une bonne bastonnade, avait dévoilé le secret, du temps de Mr. Maspero, et
qui, ayant plus tard regu, pour le petit dérangement subi, une somme d'argent
de la part du Gouvernement Egyptien, s'était béiti une maisonnette au pied de
la colline de Sheikh Abd el-Qourna. Un jour, en revenant d'une visite aux
tombeaux de Qourna, je m'arrétai chez Abd el-Rasoul, que je connaissais de
longue date, et c'est lui qui, au moment des adieux, m’offrit pour une somme
assez modique ce petit manuscrit. Lorsque je m’en rendis acquereur, le papy-
rus n'était pas encore déroulé et c’est en relevant légérement 'extrémité libre
du petit rouleau, que dés le premier moment j’ai pu me rendre compte de
I'intérdt exceptionnel qu'il présentait. Au dire du vendeur, ce manuscrit devait
provenir de la nécropole de Dra Abou'l Negga, ce qui était assez plausible
autant par rapport 3 la paléographie du papyrus, que par rapport A I'dge de la
nécropole de Dra Abou'l Negga. Mais, comme ordinairement dans des cas
analogues, il ne faut pas prendre 3 la lettre les assertions des fellahs, car tout
naturellement ils tichent de dissimuler I'endroit de leurs fouilles clandestines
et ils cherchent A dépuister celui qui leur achéte des antiquités.

“Voild . . . ce gue je puis vous dire sur la provenance du papyrus mathé-
matique qui m'avait appartenu autrefois et qui, avec toute ma collection
d'objets égyptiens a passé en 1912 3 Moscou, contre une rente viagdre, que le
Gouvernement Russe 8'était engagé de me payer ma vie durant.'”?

! We understand that the “rent viagére'" has not been paid since the fall of the Imperial

Government in 1917.
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ADDITIONS AND CORRECTIONS
( In the 1923 edition of Erman (1885), for “pp. 423-428"" read *'pp. 396, 420-428.

@ Under Hulstsch (1895) for “Geselischaft der Wissenschaft" read “Gesellschaft
der Wissenschaften.” Corresponding changes are to be made in the Index.

s

 Inline 15 of the commentary on Grenfell (1903) for“equal to 3" read*equal to3:”".

{ In Hilprecht {1906) there is a reference to “Hilprecht (1903, 1906);" for this read
*'Hilprecht (1906)," since the 1903 publication was only a general lecture (German ed.
1903, English ed. 1904) containing comparatively little of mathematical interest.

( In Griffith (1907) I referred to the fact that a sign for square root had been first
found in Kahun papyri, plate V111, line 40. It was this same sign which was the subject
of the note Ruska (1908). The hieroglyphic sign in question is F , which reminds
one of our modern symbol for square root but there is no connection (see F. Cajori,
Htslory of Mathematical Notations, vol. 1, 1928, pp. 360-369). In shape the symbol is a
gnomon discussed at length in Cantor (1907) p. 161 f; and Heath (1921), vol. 1, pp.
77-82. The same sign for square root is used in the Berlin papyrus 6619 (Shack-
Schackenburg (1900), p. 136, plate 1V, and Schack-Schackenburg (1902), p. 65), and,
in the Golenishchev mathematical papyrus (problems 6, 7 and 17). These three papyri
all belong to the period about 1850 B. C.

@ Of Maéller (1909) there was in 1927 a ‘2. verbesserte Auflage’ of vols. 1 (8 + 76
pp.) and 2 (4 + 74 pp.). In reality, however, the new edition is nothing but a reprint,
(on both sides of each sheet instead of on one side only), with a few listed corrections.
In the second last line of the note on Méller (1g09) substitute “pp. 16-18" for *“pp.
18."

@ Of Laffler (1912) there is a third edition: Ziffern und Ziffernsysteme. 1. Teil:
Die Zahlzeichen der alten Kulturvolker. 3. durchgesehene Auflage. Leipzig, 1928, 54 pp.

(@ Add to the Subject Index: "“Goeltingische gelehrte Anzeigen 1916 [1916).” Also:
“Gesellschaft der Wissenschaft, Gelehrle Auzeigen, see Goetlingische gelehrle Anzeigen.”
Add also: Smith, S. [1916).

{ In connection with Gunn's review of Peet (1923, 2) 1 referred to a forthcoming
publication of Gunn; a more exact refercnce is as follows: Service des Antiquités de
I'Egypte. Excavotions al Saggara, Teti Pyramid Cemelries by C. M. Firth and B. Gunn.
Cairo, 1926. Vol. 1, text, pp. 147148, 271-272; vol. 2, plates, plate 3. These references
are only to Gunn's part of the work. The particular document here is a mastaba tomb
of the sixth dynasty (about 2500 B.C.), part of inscriptional material excavated at
Saqqara during the seasons 1920~22.

q In my comment on Tsinserling (1925) I referred to five problems by numbers
occurring in the article. They seem to have been the numbers assigned by Turaev.
These numbers, together with the corresponding columns of the papyrus, were given as
follows: 1 (col. I), 2 (col. I), 9 (col. XX-XXI), 12 (col. XXV-XXVI), and 15 (col.
XXIX-XXX). In Struve's standard edition of 1930, however, thase numbers are
respectively: 6 (col. VIII), 7 (col, IX), 14 (col. XXVII-XXIX), 17 (col. XXXIII-
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XXXI1V), and 21 (col. XXXVIII-XXXIX). Struve's no. 4 (cols. 1-11) was regarded
by Turaév as a fragment; Struve's no. 5 (cols. VI-\'II) and 20 (col. XXXVII) were
not listed by Turaev at all. According to Struve's present count there are in the
Golenishchev mathematical papyrus 45 columns containing 25 problems. The text
and foot-notes in this Bibliography for both Turaev (1917) and Tsinserling (1925)
will need to be revised, as indicated above, in order to be in conformity with the Struve
edition.

But furtherinore, in Tsinserling (1925) 1 called special attention to the fact that
1§ Y6 Y40 was used in problem 17 (cols. XXXIII-XXXIV), instead of 3§ }{s5, as the
equivalent of 2 divided by 5. Struve now gives %4 15 as the translation; how the other
one was ever arrived at is a mystery.

In the last foot-note, line 3, the words mryt and £p-r should be interchanged, if they
are to correspond respectively to “‘length’ and ““breadth.” Moreover to conform with
the forms used in [1930] and elsewhere they should be tp-r: and mry-t.

( Of Neugebauer (1926) there is an interesting review by Wicleitner in Archiv
fiir Geschichte der Mathematik, der Naturwissenschaften und deP Technik, July, 1927,
vol. 10, pp. 233-237. Last two sentences: “Man kann nicht nur zu viel in alte Texte
und Verfahren hincinlesen, sondern auch zu wenig. Ich glaube, dass Neugebauer
das letztere in etwas weitgehendem Masse getan hat.”

@ Under Gardiner (1927) there is a reference to the third edition of the Agyptische
Grammatik of Erman, the father of scientific Egyptian philology. The fourth edition
appeared in 1928 as volume 15 in *“Porta linguarum orientalium,” and with the follow-
ing title: Agyptische Grammatik. Mit Schrifttafel, Paradigmen und Ubungsstiicken sum
Selbststudium und zum Gebrauch in Vorlesungen. 4. villig umgestaltcte Auflage. Berlin,
1928. 16 + 309 lithogr. pp. 4- 10 pp. The sections on numbers, paragraphs 240-247
are much more condensed than Gardiner’s, asindeed the whole grammar is, but there is
further information and there are certain points of disagreement with Gardiner.

The principal Coptic grammars are the following: A. Mallon, Grammaire Copte
avec Bibliographie, Chrestomathie et Vocabulaire. Third edition, Beyrouth, 1926; 18 +
325 + 192 pp. + 1 plate with the cursive forms of the coptic numbers (numerals and
calendrical matters are treated pp. 72-84). G. Steindorff, Koptische Grammatik mit
Chrestomathie, Worterverzeichnis und Literatur. (“Porta linguarum orientalium,"” vol.
14.) Zweite ginzlich umgearbeitete Auflage, Berlin, 1904; 20 + 242 4 104 pp.
(numerals treated, paragraphs 81-82, 175-184). W. Till, Achmimisch-Koptische Gram-
matik mit Chrestomathie und Worterbuch. l.eipzig, 1928, autographed: 3 + 21 + 312 +
29 pp. (numerals trcated pp. 98-104).

( For the entry Gillain (1927) the following is to be substituted:
GiLLaIN, O., Lo Science Egyptienne. L'Arithmétique au Moyen Em-
pire. Avec une préface de H. Bosmans. Brussels, 1927. 16 +
326 pp.
The preface by Bosmans (pp. v-xvi), dated October, 1927, was published also as

a supplement to Mathesss, vol. 42, January, 1928. In Gillain's bibliography
pp. 321-324 are 58 of the titles given in my bibliography, which, except for the
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supplement, was printed but not issued to the public, before the appearance of
Gillain's work.

Review by R C. Archibald, Isis, vol. 11, December, 1928, pp. 395-398 (con-
wining a new solution of no. 64 of the Rhind papyrus).

Review by T. L. Heath, Nature, vol. 122, August 11, $928, pp. 195-197.

Review by (F. Petrie], Ancient Egypt, December, 1928, pp. 123-125.

Review by D. E. Smith, Bulletin of the American Mathematical Society, vol.
35, May-June, 1929, pp. 407-408.

Review by H. Wieleitner, Mstteidung zur Geschichle der Medizsin und der Natur-
wissenschafien, vol. 27, May, 1928, p. 150.

@ In the “Chronological List of Documents Discussed:”” (a) under date “1315
B.C.,” for “Anastasy papyrus” read *“Papyrus;” (b) of course the words “wholly
vnpublished” in the first footnote 3 are not true at the present lime.

CHRONOLOGICAL LIST OF DOCUMENTS
TO WHICH REFERENCE IS MADE

Approximals

Dates Documents Locations
B.C.

2500 Tomb inscription (hieroglyphic) . . . . . . . . . Cairo

2200 Tablet M. 1. 0. 7375 (cuneiform) . . . . . . . . . Constantinople
2000 Clay tablet VAT 6597 from Akkad (cuneciform). . . . Berlin
2000 Tablets 362-368 (cuneiform) . . . . . . . . . . .. Strasbourg
1900  Tablet of Senkereh, no. 92680 (cuneiform) . . . . . . London
1900  Tablets Bu.: 91-§-9, 263 (now no. 80150) (cunciform) . London
1850  Golenishchev mathematical papyrus (hieratic) . . . . Moscow
1850 Kahun papyri (hieratic) . . . . . . . . . . . . .. London
1850 Thebes papyrus 6619 (hieradc) . . . . . . . . . . Berlin
1650 Rhind mathematical papyrus 10057, 10058 (hieratic) . London
1650 Leather Roll (hieratic) . . . . . . . ... .. .. London

Tablets 268-274 (cuneiform) . . . . . . . . . . .. Brusscls

1460 (?)R. O. M. A. Bab. Tab. 711 and 767 (cunciform) . . . Toronto
1200 Papyrus Anastasi I (hieratic) . . ... ... . .. London
650 Tablet BU8s-4-30, 144 (now no. 77951) (cunciform) . London
650t Tablet Kgo from Akkad (cuneiform) London . . . . London

4 This date was kindly furnished to me, in a letter dated 26 September 1929, by Mr.
C. J. Gadd of the Department of Egyptian and Assyrian Antiquities in the British Museum:
“Kogo is in the Kuytnjik collection, the remains of Ashur-bani-pal’s library, and therefore
of the 7th century B.C.” Most writers who refer to the matter placed the date much
earlier, about 2000 B.C.

BIBLIOGRAPHY
INDEX
The abbreviations are similar to those used in the main part of the
Bibliography. AC preceding a reference in the present index indicates

that it refers to the Additions and Corrections of this Supplement. The
authors and subjects are here combined in one index.
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American Mathematical Society, Bulletin AC [1927]
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Archiv der Mathematik und Physik 1915 (2)
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Art and Archacology 1928

Assyrian mathematics 1872, 1882, 1889, 1909

Babylonian Expedition of the University of Pennsylvania 1906
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British Museum (1868}, 1909, [1909), [1911] (2). [1927] (7). [1929) (2)
British Museum Quarlerly 1927

Brugsch, H. K. 1867 [1911], [1928]

Brusscls, Musées royaux du cinquantenaire 1925

Budge, E. A. W. 1920 {1925]

Bull, L. S. 1927, [1930]

Bulletin of the American Mathematical Sociely AC[1927]

Bulletin of the Royal Ontario Museum of Archacology 1928
Cajori, F. AC1928 (1907], 1927 [1915§]
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Cantor, M. [1854], 1875 (1872}, 1908, [1928], ACl1907)

Casopis pro PeStordni Matematiky a Fysiky (1929)

Chabas, F. J. 1866 {1911}, 1868 [1911}, 1903 [1911]

Chace, A. B. 1927

Chaldacan mathematics 1868

Chronology, Egyptian 1901, {1901]

Cipriani, P. 1928

Circle [18s4]. [1915], 1928, [1928), 1929

Clay, A. T. 1906

Coptic grammar AC[1927]

Cube root [1868), 1908

Cuneiform Tablets, see Tablets, Cuneiform

Cuneiform Texts from Babylonian Tablets, &c., in the British Museum [1929)
Delaporte, L. 1911

Division [1911]

Dra Abu'l Negga [1930)

Drach, S. M. [1911]

Egyptian dictionaries 1925, [1925] (2)

Egyptian grammar AC[1927]

Eisenlohr, A. {1927], [1928)

Eneyclopxdia Britannica, 1929

Engelbach, R. 1923 [1911]

Erman, A. 1912 [1911], 1925, 1921 [1925), AC1923 [1885), AC1928 [1927]
Favaro, A. [1928] (2)
Fazaari, G. {1928}
Firth, C. M. AC1926 [1923)
Fractions 1898, {1898], 1909}, {1927}, 1928, 1929, AC (1925}
Frank, C. 1928, [1929]
Gardiner, A. H. 1911, AC1927

Gesellschaft der \Wissenschaften, Gottingen, Abkandlungen 1927; Nachrichien (1901},

1928

Geselischaft der Wissenschaften, Gottingen, Gelehrle Anzeigen, sce Goeltingische gelehrie

Anzeigen

Gesellschaft der Wissenschaften, Leipzig, see Siichsische Gesellschaft der Wi
ten

Gillain, O. 1928, AC192;

Ginzel, F. K. [1901)

Giza 1928

Glanville, S. R. K. 1927 (2), 1927} (2), {1920}
Goellingische gelehrte Anzeigen AC1916
Golenishchev, V. S. {1930)

Goodwin, C. W. 1866 {1911]

Grapow, H. 1925, 1921 [1925)

Greek mathematics [1928)
Grenfell, B. P. AC1903
Griffith, F L. AC1907
Gfnther, S, {1928] (2)
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Guna, B. [1930), AC1926 [1923]

Hall, H. R. 1927, 1929

Hamb ger ik tische Einzel: hrifun' 1929

Hamburgische Universitit, Abkandlungen aus dem math tischen S

Heath, T. L. AC[1907], AC1928{1927]
Hemisphere, area (1930}

Hieratic documents, sce Papyri

Hilprecht, H. V. [1909), [1911), AC1906
Hincks, E. 1834, (1854}

Hoppe, E. 1909 [1915]

Hultsch, F. ACi1895

Isis AC1928(1927]

Journal Asiatique 1872, 1889

Journal of Egyptian Archaeology 1927, [1929]
Journal of the Royal Astatic Sociely, sce Royal Asiatic Society, Journal
Karpinski, L. C. [1854], (1926}
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Kleppisch, K. 1927 [1928}, [1928]
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Mastaba tomb AC[1923)

Mathematical Association of America [1927)
Mathesis 1928, AC1928(1927]

Measures 1868, 1872
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Mercer, S. A. B [1925), 1028

Meynard, B. de 1889

Mitteilungen sur Geschichte der Medisin und der Naturwissenschaften [1926), AC[1927)

Maller, G. AC1927[1909)
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Nature, (1854}, AC[1927)

Neugebauer, O. 1927, [1927), 1928, 1920[1928), 1929(3). [1929), AC1926
New York Historical Society (1927]

New York Public Library 1925, [1925)}

Nippur 1906

Numerals 1882, 1889, 1898, {1909], {1911}, [1915), [1927], AC1928{1912}, AC1904{1027),

AC1926[1927], AC1928[1927) (2)
Open Court [1911)

. 1929



ARCHIBALD
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Ottoman Museum [1911]
x approximation [1930)
Papyri
Anastass I 1911, {1911}
Berlin 6619, AC{1907]
Golenishcher (1930}, ACf1907), AC[1925)
Kakun ACl1907}
Rhind {1926}, 1927, [1927), 1929, [1929), {1930]

Rhind, particular problems (30. 64, 79) (1926}, (3. 5, 9) {1927], (28, 41. 44, 51.

71, 76) [1930), (64) AC[1927], “Chronological List”

Peet, T. E. (1926], (1927]. [1929], [t930], AC[1923}

Pefsu problems [1930]

Penansylvania, University of, Babylonian Expedition 1906
Percpelkin, J. J. 1929

Petrie, F. [1928), AC1928[1927]

Pinches. T. G. 1909, [1911]

Porta Linguarum Orientalium AC[1927] (2)

Pratt, I. A. 1925, 1918 {1925]

Progressions, Arithmetic, Geometric 1854

Pyramids 1928, {1928}, [1930]

Pythagorean theorem 1928, [1929)

Quellen und Studien zur Geschichle der Mathematik (1928}, 1929 (2), 1930
Ramesseum [1930]

Ramp [1911])

Ratio {1930}

Rawlinson, G. 1862[1868), 1880{1868])

Rawlinson, H. C. 1855[1868], 1875[1868), 1891[1868]
Revue Critigue d'Histoire et de Litérature [1911]
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Rhind, A. H. [1927

Royal Asiatic Society, Journal [1868]

Royal Astronomical Society, Monthly Notices (1854]
Royal Irish Academy, Transactions, Polite Liferature, 1854
Royal Ontario Museum of Archaeology {1925), 1928
Rule of three {1930]
Ruska, J. AC[1907]

Sichsische Gesellschaft der Wissenschaften, Berichte, philologisch-historische Klasse

AC1895, 1901
Sayce, A. H 1875 [1854], 1880 {1854}, 1887 {1854}
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Weill, R. 1926[1901), 1928{1901}
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THE MATHEMATICAL LEATHER ROLL IN THE
BRITISH MUSEUM'

By 8. R. K. GranviLLe, M.A.
ks

HE hieratic leather roll, B.M. 10250, of which a photograph is shown on the opposite page, is pub-

lished in full in the Journal of Egyptian Archaelogy. The following note will explain the photograph.
The roll was acquired by the Trustecs of the British Museum, with a number of others from the collection
of Mr. A. I1. Rhind, in 1864. Owing to its extremely brittle state it was impossible to unroll it at the time,
and its contents have necessarily remained inaccessible till the present day. The process by which Dr.
Alexander Scott, F.R.S. succeeded in unrolling the manuscript is fully described clsewhere.?

The roll is said to have been found with the Rhind papyrus, and by its writing is shown to have been
of much the same date.

It consists of a serics of sums in addition of fractions, in duplicate. This reduplication makes possible
the almost certain restoration of the right-hand column, the great part of which has been broken away.
Certain errors in the second copy of the series all appear to have occurred in the first, indicating that the
former was copied, figure for figure, from the latter, without reference to the calculations.

Some of the sums are too complicated to have been worked out without some preliminary jottings—
to judge from our experience of the Rhind papyrus and other extant mathematical works—and we may
therefore assume that these examples are abbreviated statements of problems which were stated more {ully
clsewhere. Now in essence our sums exhibit the same mathematical processes as those involved in the skm-
examples of the Rhind papyrus; and as a matter of fact the twelfth sum in our list exactly corresponds to
Peet’s Number 11. We may therefore conclude that the scribe of the leather roll was making himself a table
(in duplicate—perhaps eventually to be cut in half) {rom a series of skm-examples contained in some larger
text-book. In other words the leather roll is 2 small book of tables for practical reference in the hands of the
student or scribe; in contradistinction to which the papyrus is seen to be a text-book for the teacher.

Undoubtedly the chief interest of the leather roll is in its relationship to the Rhind papyrus.

«* Mr. Glanville's note was written in September, 1927, ‘That the roll may have greater significance than he at first thought is
suggested in papers by Neugebauer and Vogel, listed in the Bibliography under 1929.—R. C. A,

! The roll is discussed at length by me, with tr. iption and t lation in the Journal of Egyptian Archaeology, vol. 13, Nov., 1927.
 British Museum Quartesly, vol. 2 (1927) no. 2; J.E.A., ibid ‘The photograph on the opposite page is similar to the one reproduced
in the Quarterly. In the reproduction in the Journal a number of fragments have been added, especially in column L.







by "'T.” and references to the table of the division of 2 by odd numbers arce in the form, “2 divided by 3.°

INDEX OF SELECTED EGYPTIAN WORDS

A number alonc, or the first one of a refererice, stands for the number of i problem. “The Title-page of the Rhind papyrus is denoted

* References 10 the Preface

and Introduction of this volume are by page (a small roman numeral). When a particular line of a problem is to be indicated the refer-
ence I8 in the form, “24-2" (for Problem 24, line 2), or sometimes "'24a2.” The line number always refers to the lines on the plate; the
corresponding position on the opposite page, often with an explanatory footnote, is casily found. For “footnote” the abbreviation
“f¢"* has been used; plural, “fts.” For most of the words listed all of the occurrences in this papyrus are given. Only ane or two references

are given to the Supplementary Bibliography, as this has a full index of its owsn.

‘w, length, 44: soe Struve, 1930.
tb-t, area, land, field, 49-52, 54, 55-
th-t, akket, first scason of the year, T, 87
e 7119,
I, y, use of in this book, xii; y represented
by a man with hand forward, xii; y
final, often omitted, 71 ft 3.
is-1, series of fractions, 38¢c4 ft 3.
isg, error, 15.
1y, come, (iy-n) 67.
iw, come, return, 3§-38.
iw, be, $6.3, 58-1, 67.3, 68.2; auxiliary,
T-1, 35~38, 62-2; the construction {w ir
X, Y pw occurs in sBas, 624, and
86.5(7).
iwi, ox, 67, 84, 86; written phonetically
only in 84.2.
twn, pillar, perhaps cone, 60.
ibd, month, T, 838, 84.9, 87.
id, rectanple, reclangular, from the same
stem as fdw, 44, 49, 51b2, §2-3.
im, form of the preposition m before suf-
fixes, 62, 60, 8o.
im, therefrom, adverh) from the preposition
m, 69, 79, 76, 78.
lmy, preceded by n with suffix to express
posaession, 56~60; may he related to the
preposition m, §6 It 2,
Imy-t-pr, house-inventory, 79.
in, bo, T:3, 28.4; In m, then what? 35, 37.
iny, bring, 67 (in-n); buy, 62 (in-tw, {ny-t).
Ir, as for, 69cs, 70d3, 80.1, 81.2, a1, b1,
831, 4; Iw Ir, $8as, 62.4. 86-5(7); ir, if,
30, 47, 62 ft 8, 65.
ir(y), make, do; ir-t my bpr, 2,6, 24, etc.;
irt myt-ting4and §, 4 ft 3;ir m, fe n,
construction, 66 ft 4; irt, finite form,
87 f¢ 8 (the infinitive Ir-t occurs many
times).

iry. adjective from the preposition r, 86.7;
iry~'s, door-keeper, 65; iry-w=".wt, func-
tionarics, 80,

irw, cattle-numbering, 63.

ih, cattle, 67 ft 4.

I8y, reckon (?), 49-1; unknown clsewherec.

ist grt, now, now then, T, 67.

it, barley, 64, 68c3, 83, 86; scc ¥m'.

‘iw, excess, 22, 72.

‘pr, supply, equip, 65.2.

‘nd, few, small, 65-2.

‘b’ stand, stop, uscd apparently as mar-
ginal direction by the scribe, 3214, 64
end of line 1, note; ‘h'-n, auxiliary verb,
7.

‘b, guantity, 24-27, 30-34, 36.

‘h'-t, number, quantity, 72, 76, 78.

‘81, various, 62; great (cattle-amount) 67-3;
common, ordinary, 84,

'k, enler, 83; passive, was entered (of a
city), 87; accrue, be added, 28.

‘kw, food, 82, 83, 84.

w, abbreviated sign, xii, 72 ft 12; plural
ending, x; in tw often omitted, 38 ft 1,
62 ft 13.

wih m (instcad of wib-tp m), multiply,
26, 44; operale on, Go; see 44 ft 4;
wih br, add 1o, 21-23, 64, 72; wih~tp m,
multiply, 41, 43, etc.; operale on, 21,
22, etc.

wy, particle added to adjectives for em-
phasis, ‘nd-wy, 67-2.

w'w, one, 63, 79 and ft 1, 83 ft 4, 86.

w'.t, unit, 69 {t t, 70.

wnm, eaf, 82-84,

wam, food, 6%, 80. '

wnm-t, food, 821,

wr, how much, how many, 45, 73.

whi-{b-t, ukha-thebet, line at the base of
a pyramid, 56-59, sce 56 ft 1.

wél, breadth, 43, 44, see Struve, 1930.

wdy, see d.

w(t, remain, 28,

wdy-t, wedyel, a kind of flour, 72~78, 82;
position of w, plural strokes, 72 ft 12.

bik.w, dues, 67.

b1, besha, a kind of grain, 71.

bd.t, spelt, 79, 82, 84, 86,

pt, feminine tt, plural nt, weak demonstra-
tive and definite article, precedes its
noun, x, 30-3, 32.9, etc., see 53 ft 3:
pt pw, that this is, 57-4, 584, 60-3.

p'rt, guail (1), 83.

pw, Mhiis, x, occurs many times; (his
means) 38, 62.

pféw (pbw), pefsu, baking or brewing ratio,
from pdy, 69-78, 69 ft 2, 71 ft 7.

pn, this, feminine tn, plural nn, singular
follows, plural precedes its noun, T, 28,
46, 66, 67, 87; cursive form, 56, 58, 67.

pnw, mouse, 79.

pr, house, 79.

pry, go ont, be sublracled, 28; be issued, 66,

pr-m-w$, per-em-us, vertical height of a
pyramid, §6~59, sce 56 ft 1.

prw, excess, difference, 64.

pby, cook, with a special mcaning: value
what is baked or brewed in terms of the
grain that went into it, 74.

phw, sce pléw.

ps¥, divide, 1, 64.

psB-t, share, 64.

fdw.nw, fourth, from the same stem as ifd,
68.

m, preposition, x; i, 64.2, 69c§, 70d4;
of, consisting of, 71-3 end; m of equiva-

lence, represented by a colon in the
literal translation, x.

m, what? 30-1, 71 ft 8; sec under in.

m, enclitic particle after imperatives,
21 ft t.

my, like, as, 66; if, 49, 51, 52, 61B, 62,
64, 72, 73, 77, 78.

myt.t, the like, the same, (myt-t pw) 1, 3,
51 465, see 4 ft 8,

myw, cat, 79.

maw-t, dove, 83.

mr, pyramid, §6-59; its determinative,
s0B ft 4.

mry.t, side of a triangle, 51, 52.

mh, cubit, 43, 46, 56—60; cubit-strip, 53~
$$; special sign (?) for 10 cubit-strips,
53 ft 2, 54.

mb, fil}, (mh-kwy) 35-38.

mb(y), Lower Egyptian, (it mh) 83.

mtr, average, (in psit mtr.t), 64.

n, lo, for, written with arms, 1, 3, 4, 6,
39 40, 60, 62, 631 65: 66, 68, 80, 83.
n(y), genitive adjective, 62 ft 7; n.t (fem-
inine), 51, 52, 68.2; n—-w, 3¢ s of, 451,
2, 46-2; n-t, noun, (n-t pw) 4 it 8, 6.
n-form of verb (ly, ‘b, hiy, bpr 30, $yp,
épbr, 6hn (shn), dp, dd 67), generally

indicates past time, x, 30 ft 1.

nt, the, plural of pt; with n, 65.2; used ab-
solutely, these, 67c2, d.

nyb . . . bnt, call . . . out of, 2 di-
vided by 3 ft I, occurs at the top of
each page of the table of the division of
2 by odd numbers, and in 35, 37, 38,
63-3, 66-3, 67as; nys . . . bft, 57.2.
ny$, reckoning, (tp n nyé) 44, 56.

nyéw, accountant, 67.

nw, ordinal ending (with {dw, hmt, én).

nmt.t-ipd-w (?), fotl-yard, 82.



nn, these, plural of pn, 68, 84.

ntf, iis belonging (the same word as the
pronoun ntf), 49a3 ft §.

nty, which, 43 ft 3; fem. ntt, that which
(ss), T. 62, 82.

nd, grind, 82.

nd, meal, 69, 70.

r-like sign, ditlo, xi, 47, 84 ft 13, 86.

r-like sign in pefsu-problems, 72~74, 76,
see 72 ft 4.

rt, part, as in {ractions; some write it r,
N, X1,

rt, ro, unit of capacity, Y20 of a hekat,
35038, 43. 47, 66, 68-70, 81-84, method
of writing, 47 note,

r:, goose, 82, 83.

ri-pw, or, placed after both of the words
which it connects, 47.

R’, the sun-god Ré&'; in proper names,
Tots.

rmt. people, 65 ft 4.

mp-t, year, 66, 86; see h-t~sp.

rht, amount, content, dimensions, 41, 43.
g-é- 46, 50, 52, §3, 62, 63, 69, 74. 82B,

rdy, sec dy.

fty, go in, go down, T (ht-t), 35-38
(hi-kwy), 41-44 (hsi-t), 45. 46 (hi-n),
haw, kinu, Yo of a hekat, 80, 81, 83, 86.

bi-t-sp, year of reign, T, 87, see rnp-t.

btk, cut-off line parallel to the base of a
triangle, 52.

bik-t fruncaled iriangle or trapewoid, §2.

béb, reckon, count, 67, 81; tp~hsb, accurate
reckonsing, T.

bks-t, hekat, fundamental unit of capac-
ity (about half a peck), 35. 37. 38, 41~
47, 64, 66, 68~70, 72-77, 79-84, 86;
Horus eye fractions of a hekot, 33, 37,
38, 43, 47. 64, 66, 68-71, 75, Bo-84;
special signs for five, 47. 68, 76, 77, 83,
84, 86, for six, 68, 82, 84, for seven, 70,
75. 84, lor eight, 82, for nine, 84, for
len, 64, 66, 68, 72, 73: 76, 78- 82“84' 86;
2-hk:-t, 82, 84; 4-hkt-t, 41-47, 68, 86;

simple hekad written with stick and
grain-measure, 64:1, 2, 661, 2, 69.1,
70-1, €3, 82:6, 7, 10, 83:5, 6, 841, 7;
all the writings of double and quad-
ruple kekat include these signs,

btr, estimate, 82, 84.

hty, micasnre, 80.

hb, take away, subtract, 41-43. 50, §3-55.
64, 71, 82.

bmt-nw, third, 68,

br, with verbs, hortatory, x.

bt, khet, linear unit equal to 100 cubits,
49-52-

htmy-t, cooped-up fowl (colective), 83.

h, the alphabetic sign i docs not occur in
this papyrus, xiii.

bir, khar, unit of capacity, equal to 20
simple hekal, 41, 43, 44.

br, preposition, under, 62, 67.

hry, the one under, from the preposition
br, 64.

br-t, share, basis, portion, from the prep-
osition br, 63, 66, 70, 73, 76, 82, 83.

s and § interchangcable, xiii.

snt-t (§ng-t) sentet, line at the basc of a
{wn, 6o.

sr ($r), ser-goose, 83.

§, sec s.

§t (s-t), set-duck, 83.

$yp, commil, (Syp-n, $ypy) 67.

4yty, proof, tp n $yty, 21, 32-35, 37, 38.

4w, it, dependent pronoun, 30, 32, 35-37:
n-§w, sec under n(y).

Sw-t (sw-t), wheat, 82.

4pbr, copy, write, (sphrn) T; on the plr-
sign see 70 ft 5.

tpdet, triangle, 51.

én-nw, second 68; neighbor, next one, 64.

shwy, list, 68.

abn (shn), enfold, receive, (shn-n) 68,

g¥m-t (s instead of § in 42), worksng-aut,
occurs at the top of cach page of the
table of the division of 2 by odd num-
bers, and in 41-44, 46. $8, 60, 63, 66.

$kd, seked, ratio in a pyramid, 56-60, see
56 ft 1.

$km, complete, 7, 21-23.

§ty, pour, 71.

Stwey, conlent, resull, 45, 46, 60.

§ti-t, sclal, unit of area, a square khct,
48, 50-58; signs for ¥, Y. ¢ of a setar,
53-55: special sign for six, 48, see 50 ft
2, for scven, §3, for nine, 48, §3: special
way of writing fens of a selal, 48, $0-53.

3t', granary, 41-47; on the ¥i-sign see 71
fto.

$'ty, sha‘ty, unit of value (?), 62.

Sm', Upper Egyplian barley (It 3m*), 74;
Upper Egyptian ox, 84.

mw, shému, third scason of the vear, 87;
sce T fu 4.

Sn', granary, 8o.

¥sp, palnm, unit of length, §6-59.

3 (83r2), grain, 35, 37, 38. 41-47, 68, 82.

3d, wourish, faticn, 82, 83.

kiy-n-brw, height of top, 60; kiw, height,
43+ 44-

Itb, double, 65, 70; on the k:b-sign sce 70
fts.

ky, fashion, method, 41-43.

kel.t, bag (?), 62.

kwy, pseudo-participle ending, first per-
son singular, 35-38, 67.
km, be complete, 21, 22, 67; add, 37.

gb, in ty:t gh-t, uncven fraction, 61B.

gm, find, uscd in the table of the division
of 2 by odd numbers for all the numbers
not multiples of 3 after 41 except per-
haps t1o1, and with 93 and 99 (sce 2
divided by 43, note), and in 43, 55, 67:
r gmet, for the finding of. 21, 22, 26,
30, 38, 55~6o, 62, 65, 68-72, 76.

t and t interchangeable in some words,
xiii.

t, feminine ending, x.

U, loaf, bread, some write it t, X: occurs in
1~6 and in many other problems; ti.w
may be singular, 3 [t 2; writing of
ti-w on patches, 63 ft 1, 72 ft 2.

4, the, feminine of pi, 38, 55, 68, 72, 73:
this, 53.

ty, particle (in bpr-ty-8y), 61B.

ty-t, tyt-t, fraction, 61. 70.

tw, passive particle or indefinite pronoun.
T, 38, 61B ft 7, 62, 64, 86.11; the w
sometimes omitted, 38 t ¢, 62 ft 13,
64 It 8.

wwn, allack (?), 87.

twaw, difference of share, 39, 40.

tp béb, accurate reckoning, T.

tp—r:, base (of a triangle), st. 52.

tpy, first, 68.

tn, feminine of pu. this, 62 twice.

t. sce t; the t-sign occurs in the papyrus
only in the words rmit, tny, and trp.

ty, where?, 67.

rp, terp-goose, 83.

d and ¢ interchangeable in some words,
xim.

d (from wdy ?). put, 84-1 and ft 1.

dy, abbreviated form of rdy, give, etc.:
endow, T; add, 41, 32 (translated put);
assign, 62; cause, 47, 56, 58-60, 63, 69,
87; give, 51, 52, 82; dd, reduplicated
form, 62 (sce {ts 9 and 12).

dbm, round, 41~43. 47. 50: on the dba-
sign sce 70 [t 5.

dbn, deben, a unit of weight, 62.

dbl, vessel for measuring, 8o.

dp, make mild, weaken (?), (dp-n-tw) 71,

dn, dilute, 71.

d$, déy, des, vessel of fixed capacity, 71,

77
dd, reduplicated form of the verb dy, 62.

d, see d.

dit, crane, 83.

di-t, remainder, 2 divided by 17, 19, 23,
etc., many times.

dbt, exchange, 72-78.

6 and 3, special signs, 61 fts 2 and 4, 67
ft 12,

6o written for 80, 2 divided by 43, note,

Yo fractional dot sometimes omitted be-
cause 40 has already one dot, 2 divided
by 2t note.




Akhet, first season of the year, T, 8;.

Alphabet, xii-xiii; alphabetic comple-
ment, ix, (with bi- and tri-literal signs)
72 ft 1.

Area problems, 48-55: see also Circle,
Hemispherv.

Barley, 64, 86-8~10, 13; Lower Egyptian,
83, Upper Egyptian, 74 ft 5.
Beshka, a kind of grain, 71.2.

Cirde, area, 41-43, 590.

Collectives, written with plural strokes,
3ft2.

Crane, 83.

Cubit, unit of length, 43, 46 end, 56-60;
cubit-strip, unit of area (100 square
cubits), 53-55.

Day, 66, 82~84. 87.
Des, vessel of fixed capacity, used for
beer, 71, 77.
Determinatives, ix.
Diagram of the Rhind papyrus, xvi.
Ditto, r-like sign for, xi, 47, 84 ft 13, 86.
Dots used in hieratic, xi-xii, in the trans-
literation, xii; used to denote fractions,
v, often omitted, xi, notes to 2 divided
by 9, 17, 21; used by mistake with
whole numbers, 32 ft 2; case of expres-
sions representing two multiplications,
2 divided by 7 note; expressions with
gm, 2 divided by 43 note.
Dove, 83.

Enigmatic writing, 83,

GENERAI INDEX TO VOLUME 11

For the explanations sce the beginning of the preceding index.

Finger, ¥% of a palm, 57-59.

Finger-prints, 68 ft 12.

Fractions, method of writing in Egyptian
and in our transliteration, v; fractions
of a hekat and of a sefat, special signs, xi.

Fragments, New York, placing, 2 divided
by 8g-10¢ fts, Problems 1-5 fts.

Gender of article or demonstrative with
100 and 1000, 65 it 6, 72 it 8, 74 fts
3and 7, 78 [t 5.

Genitive adjective, 51 {t 2, 62 {t 7; after
w', 79 ft 1, 83 t 4; after pw, 72 ft 9.

Goose as a general determinative, 83 e 12,

Granary problems, 41-46.

lekat, fundamental unit of capacity used
for measuring grain (about half a peck,
see volume 1, page 31), 35, 37, 38, 41~
47, 64, 66, 68~84, 86; double, 82, 84:
quadruple, great quadruple, 41-47, 68,
86; hundreds of, 41-47, 68, 74, 76, 82,
84, 86; %4 and ¥ of a hundred heka, 42,
76, 82, 84, 86; Horus eye fractions, 35,
37, 38, 43, 47, 64, 66, 68-71, 75, 80-84;
special signs for numbers and fractions,
xi; see ro, khar, hinu.

Heliopolis, 87 ft 4.

Hemisphere, see Struve, 1930.

Hieratic, hieroglyphic, x.

Jlinu, Yo of a hekat, 8o, 81, 83, 86.

Ideograms, ix.

Khar, %o of a hekat (sce volume 1, page

32), 41, 43, 44- .
Kbhet, linear unmit, cqual to 100 cubits,

49-52.

loaves for feeding animals, 82, 84.
L.ower Egyptian barley, 83.

Mecasures: arca, see cubit-strip, setal;
capacity, see hekat, hinu, khar, ro;
length, sec cubit, finger, khel, palm;
time, sce day, month, year.

Month, T, 83.8, 84.9, 87.

Multiplications, expressions representing
two, 2 divided by 7 and 17 notes.

Names with Ra‘, T fts 5 and 6.

Numbering of problems, lines, etc., v.

Numbers, hieratic and hieroglyphic, signs,
xi; of hekat and sefaf, special signs, xi.

Palm, unit of length, 4 of a cubit, 56-59.

Passive, impersonal use, 80 ft 2.

Patches on the papyrus, 1 ft 3, 59 {t 4,
67 ft 6, 68 [ts 6, 11, 13, and 14, 69 [t 4.
86 note.

Pefsu, baking or brewing ratio, pefsu
problems, 69-78; special way of express-
ing the pefsu, 72 ft 4.

Per-em-us, vertical height of a pyramid,

56-59.
Perfective, old, see pscudo-participle.
Pillar, 60.
Plural strokes, x, 3 ft 2, 71 ft 7, 72 fts
7 and 12,

Pronunciation of Egyptian words, xii—xiii.

Pseudo-participle or old perfective, x, 28
ft 2,35 fts 1 and 2, 67 ft 11.

Pyramid problems, §6-6o.

Quail, 83.

Rectangle, rectangular, 44-47, 49, 51, $2.

Relative form, 67 (t 9, 84 ft 4.

Rhind papyrus, diagram, xvi.

Ro, Y20 of a hekat, 35, 38, 43, 47, 66, 68~
70, 81-84.

Scasons of the year, T {t 4, 87 ft 3.

Seked, ratio in a pyramid, 56-60.

Sentet, line at the base of a pillar, 60.

Ser-goose, 83.

Set-duck, 83.

Setat, unit of area, equal to a square khet,
48, 50-55; special signs for numbers and
fractions, xi, 53-355: special way of
writing lens, 48, 50-53.

Sha'ty, unit of value, 62.

Shému, third season of the year, 87, T ft 4.

Signs, phonetic, non-phonetic, ix; special
signs for 6 and %, 61 fts 2 and 4, 67
ft 12, sce hekat, selat.

Spelt, 79, 82, 84, 86.

Terp-goose, 83.

Trapezoid (cut-off triangle), 52.
Triangle, §1, 53, Struve 1930.

Ukha-thebet, line at the base of a pyramid,
56-59.
Upper Lgyptian barley, 74: ox, 84.

Wedyet-flour, 72-78, 82.
Wheat, 82.

Year, 86; 365 days, 66; of reign, T, 87.

100, 1000, gender of article or demon-
strative with, 65 ft 6, 72 ft 8. 74 fts 3
and 7, 78 ft 5.



Vorvme |

4 ft 3, near the end. For “page 20, foot-
aote 2," read “page 20, footnote 3.

71t 2, end. The reference should be Bail-
let, 1892, page 19.

9, fourth paragraph. The ref e to
Rodet should be 1881, 1, Reprint, page
3i.

35 ft. We should perhaps think of 37 as
the inverse of 58, rather than 58 as the
inverse of 57.

47 ft 1. The first reference should be to
Problem 33, footnote 4. not to Prob-
lem 41.

52, 2 divided by 25. The last fraction
should be 34, not }4.

59, 2 divided by 93. Insert the word
“Find" before ‘\ 24"

80, line 15. Omit the comma after
“times."’

83, third line of the last paragraph of note.
The Horus eye fractions %, e, and
%2 should be in black-faced type.

95, line 2. For %00 read %3{go.

96 ft 1. This footnote is not very clear.
The quotient (multiplier) is obtained by
adding certain of the trial multiplicrs as
Peet says, and these are mere numbers.
But first certain partial products arc
picked out that will make the given
product, and these and the product may
all be things of some kind. The chief
fault, however, of Pect's logic is in his
use of the word “Thus.” There is no
connection between the division of 3
setat by 3 setat and the marking of
1Yo as setat.

112, last paragraph. The reference to
Rodet should be 1881, 1, Reprint.
page 111.

§13. Omit the footnote.

117, Problem 84. Insert note, “Sce the
literal translation and note in volume 2.”

ADDITIONS AND CORRECTIONS

Numbers at the L

ing of the j

under volume I refer to pages; other-

wise abbreviations are as explai
118, third paragraph. The first statement
is true only of Number 86.

VoLume I1

On the second title-page of the book there
should be a comma after the word
“Transcription.”

x, Demonstratives, second paragraph. In-
sert after “except,” “in the phrasc
br t: m rbt in Problem 53, and"; and
to the list of problems where Peet trans-
lates p: by this add Problem 46.

xi, Fractions, third line. The reference
should be Erman and Grapow 1923,
not 1926.

xil, paragraph beginning on linc 4 at the
left. To the list of cases where dots are
used in the transliteration should be
added, “before the ordinal ending nw
(Problems 64 and 68)."

xii, next to the last line at the right. In
the word heseb for h read b,

xiii. The sccond line at the right should
read, “Originally y, Probably also long
vocalic i. At the beginning of words it
often became &,

xiil. Add a footnote to the ¥-sign, “The
hieroglyphic form of the alphabetic
sign § used in the words $tt and 3fdw
on Plate 1, and in the word ps$ on
Plate 34, is less appropriate to the
period of this papyrus than the plain
rectangle given here and used on
Plates 86, 107, and 108. The two diag-
onal lines within the rectangle are a
very late ad: ion from hi
forms.”

T-1. The word hi-t is an infinitive with
the feminine termination t. The stem
is hty. Triliteral verbs with a final y
have a feminine infinitive, in the writing
of which, as with most forms of such
verbs, the final y is omitted. Compare
Problem 71, footnote 3.

d at the beg

ing of the Index to Egyptian Words.

T-1. On the word nt-t sce Problem 43.
footnote 3.

T-2. On éphr-n-tw sce Problem 30, foot-
note 1,

T-2. On the word h:-t-sp see Number 87,
footnote 1. The ordinary word for year
is mp-t, which occurs in Problem 66.

T-2. On the title King of Upper and
Lower Egypt see Gardiner, 1927, page
51, §55.

T-3. The stem of the word iéw-t was orig-
inally isw with the other s, and the
second sign of the word had the value
is. Compare Problem 49, footnote 1.

T ft 6. The royal name is perhaps more

likely to mean Of, Truth is, Ré'; that is,

Truth is of Ré', the construction being

similar to that of n(y)-fw in Problems

45 and 46, The stroke in the word

[mi)*t in the royal name should be

oblique in the transcription on the

plate as in the hicratic, instead of ver-
tical. It perhaps was thought of as
representing the scated female figure of
the goddess of Truth, Ma‘et. Compare

the similar stroke in snt-t in Problem 60

and see footnote 2 to that problem.

divided by 3, end of footnote. For

“papyrus” read “Table of the division

of 2."

2divided by 81. The number 162 appears
as 182 on Peet’s Plate C. 1t is correct
in his text.

1. On wib=tp sce Problem 44, footnote
4.

15. To the note add. “In Problem 13 the
scribe wrote 228, 456. 912, for 224,
148, 896.”

23. Footnote 3 should have been omitted.
Peet made the correction referred to in
his Errata, page 136.

27. In the third multiplication the scribe
wrote 15 for 14.

~

282, Add footnote, “In the phrase 3o
of this 10 the scribe first placed a frac-
tional dot by mistake over the whole
number 10 and then parily crased it.
The traces of this dot are visible in
Photograph XII but are not repro-
duced on our plate."”

30, On the writing of m, what?, sce Prob-
lem 21, footnote 1, on the writing of the
enclitic particle m.

30.2. In regard to the scribe's erroneous
statement YoX Ma=324Ko see note to
this problem in volume 1, page 72.

31, In the third line of the first muldipli-
cation the scribe wrote 18 for 14

31. In Peet's explanation (page 67, line
), “multiply 142434} to find 97"
should be “multiply 97 to find 142+
PAST _

32.14. The scribe wrote 3 for 1.

32.29. Peet on his Plate K reads the total
in red as “*128 sic,” but rcads 228 in his
text. The dot near the hundred-sign is
above it so that the number could be
read as Y2s instead of 228, but it
could scarcely be read as the whole
number 128.

33b8. The scribe wrote 1184 for 1164.

33b9. The diagonal stroke of the red hier-
atic 74 following 64 has been printed in
black on our plate,

33b13. Instead of 12 as in the original
Peet reads 13 on his Plate K and in his
text. 13 of course is mathematically
correct.

35. Add to footnote 1, “Doubling of the
consonant is rarc in the pscudo-
participle (old perfective). See Gardi-
ner 1927, page 237, §310.

35. To the first iw add the footnote, “The
suggestion is made by Gardiner (1927,
page 35, §29) that the verb iw, be, is
ultimately derived (rom the verd iw,



return, which occurs in the ficst lines of
Problems 35-38.
37f6. The (ractional sign has been placed
in our transcription and transliteration
on the first multiplier 9 of this line.
The scribe neglected to insert it in the
original.

38. The word ir-tw, which occurs twice in
this problem, might better be trans.
lated one makes or one multiplics rather
than as a passive with the number as
subject. It is unlikely that pw in this
construction intervenes between the

verb and its subject. In view of the
above the word “passive” and the fast
three words should be deleted from

footnote 1.

38. The first occurrence of the phrase tp
n §yty should have been printed in red
as on the plate.

38c2. For 6 read 6 as on the plate. See
Problem 61, footnote 2.

38¢5. The forms br-t (originally bry-t) at
the end of this line and bry.w in Prob-
lem 40, line 1, are adjectives: and hrw
in Problem 60, line ! (in k:y-n~hrw),

is & noun. These words are derived
from the preposition br, on, aborve,
38g4. The dot following the 1 near the
ead of the line appears in the B, M. Fac-
simile. and Pect on his Plate M calls
special attention to it with his “sic,”
but it is not visible on Photograph X\'.

41 fv 2, last sentence. For ““He notes”
read “Note."

41.5 and 42 vertical line at the right. The
word $3m.t (written s$m-t in Problem
42) should he translated weorking ont as
clsewhere in this papyrus. The use of
s instead of § in this word in 42 shows
the interchangeability of these fetters.
The word should have been written
with an s on the page opposite Problem
42 also, to agree with this writing on
the plate.

42. In the last two multiplications and in
the statement that precedes the multi-
plications certain {ractions were omitted
by the scribe. See this problem in vol-
ume 1, page 87.

42 ft 2. For “footnote 4™ at the end read
“footnote 5.”

45 ft 2. Add, “In writing this word the
hyphen as in the text is preferable o a
dot as on the plate.”

47 (e 1. For "I
8."

47 (t 2. The reference to Griffith should
be to page 236, not 336.

48. Before “Pect™ at the end of the note
there should be a semicolon instead of
a period.

50.3. The plural ending of sp-w has been
omitted in our text and on our plate.

$8b4. The scribe wrote 1 4 instead of
124,

58 ft 1. For “footnote 3" at the end read
“footnote 4.”

61-14. On his Plate R Peet has omitted
the preposition m near the ¢nd of the
line.

64-1. Peet has omitted the three grains of
the it-sign on his Plate S. He notes in
his Errata his omission of the plural
strokes in this word.

68¢3. Peet has omitted the three grains
of the it-sign on his Plate T.

70 ft 3. For “footnote 2" read “footnote
|

7" read Ml

PLANDOME PRESS, INC., NEW YORK

73. Peet says (page 113). that the pefsu
of beer in the Rhind is 2, 234, and 5.
But the pefste of beer is always 2 in this
papyrus except for a certain diluted
beer in Problem 71 for which it is 2%4,

72 (¢ 5, end of first line. Omit the comma
after 30.

77.3. Pect omits the grain-mcasure in the
word at the beginning of this linc.

81d3. Pect has Horus eye 4 on his Plate
WV instead of 2. 1t is correct in his text.

VoL. IT (BiBLIOGRAPHY)

Hincks (1854), 1. 16 of note, and Lenor-
mant (1868), 1. 8 of note, for ‘‘incom-
blétement.” read "incompldtement.”

Gardiner (1911), 1. 5-6 of note, for “‘une,"
read “un,” for "Sidcle” read “‘sidcle”;
and in L. 50 of note for “Litérature’’ read
*Litiérature.”

Kewitsch (1915), 1. 8 from cnd of the first
paragraph of note, for “strictment”
read ‘‘strictement.”

Erman and Grapow (1925), . § of note,
for “characters” read ‘'uses of words.”



