THE DATE OF ANONYMUS HEIBERG,
ANONYMI LOGICA ET QUADRIVIUM,

C.M. Taisbak.

I

In his study of "Commentators and Commentaries on Aristotle's Sophistici
Elenchi” Dr. Sten Ebbesen writes, vol. I p. 262:

"In the autumn of 1007 a learned Greek was writing a compendium

of astronomy. In a manuscript from 1040 - and several later

ones - this opuscule is the last of four which make up a compen-

dium of the quadrivium that is part two of a work whose part one

is a compendium of logic, or "Survey of Philosophy" (Zuvorntiudv

odvtayuo gurocopiag) according to its title. The compendia of

logic and the quadrivium were edited in 1929 by J.L.Heiberg, after

whom I call the author (and his work) 'Anonymus Heiberg'."
Below is reproduced part of the astronomical compendium, p. 107,25 - 109,18,
from which the following facts emerge: The actual year is stated twice
(108,14 and 109,10) fo be 6516. We shall understand that as referring to
the Byzantine world era, accepting the equation
(11) year 1 Byzantine SEP 1 = year -5508 Julian SEP 1,
~ the Byzantine new year beginning with September, analogously to the Alex-
andrian year, which we shall discuss below.1 Thus the year of the text,
6516, must begin with 1007 Julian SEP 1 and run till 1008 AUG 31. This
dating is corroborated by the procedure which the text describes for con-
verting an Egyptian date into a Julian one, with a view to applying tables
for computing positions of the sun and the moon (presumably Ptolemy's Handy
Tables™). We shall premise a few well~known facts.
1 The tropical year (which is the time interval between two consecutive
vernal equinoxes) is 365 days 5 hours 48 minutes 46 seconds, that is 11
minutes 14 seconds shorter than 365 + 1/4 days.
2 The Julian Year (which was established by C. Julius Caesar from Jan-
uary -44 (= 45 B.C.)) is 365 + 1/4 days, so that three consecutive years
have 365 days, whereas the fourth (namely the years -40, -36, =32, ..., -4,

1. For the Byzantine era, cf. GINZEL III 292. T do not know why NEUGEBAUER
ITI 1066 gives the year 1 Byzantine as -5507.

2. The tables are mentioned twice on p.109 as ItoAeuolov Kavdviov and ac-
cording to their description 109,8 f£f. must be his ItdxeLpoL Kavdveg,
"Handy Tables". They are being edited by ANNE THON, together with Theons
Great Commentary to them.
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0, 4, 8, ...) have 366 days, - February 24, ante diem sextum Kal. Martias,
being counted twice, bisextum. For every practical purpose the Julian
year is equal to the tropical. We shall adopt the modern convention of
projecting the Julian years backwards before their introduction by Julius
Caesar, and apply zero and negative numbers for years Before Christ; thus
1 A.D.=1, 1 B.C.= 0, 2 B.C.= -1, etc. This convention is not ideological,
but serves to facilitate subtraction.3

3 The Egyptian year is a "wandering" year, in the following sense: Each
Egyptian year has 365 days, namely 12 months of 30 days and 5 "added" days,
epagémenat. It is 6 hours shorter than the Julian year, which appears in
the following way: If the first day (Thoth 1) of the Egyptian year falls
on, say, the year 139 JULY 21, then in 140 (which has bisextum, is a leap
year) it will fall on JULY 20, and in thé following years 141, 142, and
143 it will still fall on that date; but in 144 (leap year) it will "ad-
vance" to JULY 19, and thus the New Year's Day of the Egyptian year will
"gander" through the Julian and the tropical year, that is: through the
seasons. In 1460 years it will wander through a whole year, so that 1460
Julian years = 1461 Egyptian years.

4 The Alexandrian year is identical with the Egyptian, with the one ex-
ception that every fourth year has 6 and not 5 epagomenati. 1t was intro-
duced by Augustus in the eastern provinces in the fifth year of his reign,
counting from the battle of Actium. Thus

(12) year 5 Augusti Thoth 1 = =25 Julian AUG 30.

The Alexandrian year is fixed in relation to the Julian; the 6th epagomene
occurs in August of the years before Julian leap years.

5 Since Ptolemy's astronomical tables use Egyptian years throughout,
astronomers and astrologers must be able to convert Julian and Alexandrian
dates into Egyptian ones. Egyptian years are counted by the era of Philip
Arridaius, from the death of Alexander the Great, so that

(13) year 1 Philippi Thoth 1 = =323 Julian NOV 12.

The three eras are connected by the equation

(12a) 5 Augusti Thoth 1 = 299 Philippi Thoth 1 = -25 Julian AUG 30.

6 The text (107.27 - 108,12) establishes a concordance between Egyptian
and Julian months, so that Thoth corresponds to September, Phaophi to Oc-—
tober etc,; (the names of the Egyptian months can be learnt from 108.19-20;

beware of the "month" epagdmenos, which is nothing but the 5 or 6 epagbmenat ,

3, NEUGEBAUER discusses the problem III 1061-1062.
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"added" days). However, Thoth begins 3 days earlier than Septemberé, whence
Thoth 1 =AUG 29. If you remember which Julian months have 31 days, and if
you give February a special treatment, considering whether it be leap year
or not, you will find it easy to convert Julian dates into Egyptian ones,
and vice versa.

7 But then Thoth 1 does not coincide with AUG 29. It did so when the
Alexandrian calendar was new, 6 Augusti Thoth 1 beeing -24 AUG 29 .(c£.12a);
but the first Alexandrian "leap day", 8 Augusti Epag 6 (= -21 AUG 29) co-
incides with 303 Philippi Thoth 1, and from then the Egyptian New-Year's

Day advances in relation to the Alexandrian one, 1 day every 4 years,

according to the formula

(14) 9 Augusti Thoth 1 = 303 Philippi Thoth 2,
13 - Thoth 1 = 307 - Thoth 3,
4n + 5 = Thoth 1 = 4n + 299 - Thoth 1 + n.

It becomes a separate task to account for the number n, which is the num-
ber of days by which the Egyptian Thoth 1 precedes the Alexandrian Thoth 15.
The text speaks of adding the tetraeteridas, the 4-years (108.12-13), and
instructs us to add 2586. That is to say: the Egyptian year in question
precedes the Alexandrian year by 258 days; and from formula (14) we com-
pute the years for n = 258:

1037 Augusti Thoth 1 = 1331 Philippi Thoth 259,
which date is 1331 Philippi Pachon 19, Pachon being the ninth month of the
year. If the number 258 is correct, the actual year (according to formula
(14)) must be one of the four years following 1037 Augusti Thoth 1.
8 And it appears to be correct, for the year of era Philippi correspond-
ing to 1037 Augusti, namely 1331, is given in the text (109.9-10): In
Ptolemy's Handy Tables the positions of the sun and the moon are given in
periods of 25 years (because 25 years very nearly equal 309 synodic months),

for the years 1, 26, 51, 76, ...25m + 1 Philippi, ... Our text says that

4. "One must take the three days which surpass the thirty in the months
of May, July and August", 108,1-2. This nonsense must be understood as a
mnemotechnical aid; at least, I see no special reasons for involving the
said months in the fixation of Thoth 1.

5. A minor work of Theon's, commented on by NEUGEBAUER II 966, gives those
érantol fAtou EuBSALmor, "epacts or intercalary days", for the years A.D,
138 to 372,

6. The text erroneously believes that the tetraeterides are counted from
the reign of Philip; but of course, the counting of 4~year-periods plays
no réle before the fixation of the Alexandrian Thoth 1, The phrase of
108,13-14 would be appropriate in 109,9; evidently the author did not
know why it all worked, cf. note 4.
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"we take the periods—of-25-years from the table, which are for the actual
year 1326 plus 5 single years". Thus 1325 + 5 years have elapsed since
the beginning of era Philippi, and we are in 1331 Philippi.
9 Now, the number n = 258 (in formula (14)) is valid only from 1037
Augusti Thoth 1, the year 1036 Augusti being a leap year with a 6th epa—
gomene; which means, if 1331 is to be "saved", that the text was written
some time
between 1331 Philippi Pachon 19 and Epagomene 5.
Converted into Alexandrian dates the interval falls
between 1037 Augusti Thoth 1 and Choiac 17,
Choiac being the fourth month of the year.
The corresponding Julian dates, computed from equation (12), are
between 1007 AUG 30 and DEC 1l4.
Since the year, in the Byzantine era, is numbered 6516, which according
to equation (11) begins 1007 Julian SEP 1, we may conclude that if the
numbers of the text are correct and correctly used by the author, it was

written some day between 1007 SEP 1 and DEC 14. Which was to be proven.
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Appendix:

Pp. 107.25-109.18 of Heiberg's 1929 edition, reprinted with the kind per-
mission of the Royal Danish Academy of Sciences and Letters.
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GAdé& yip Qoxréov dvreddey i Yypopopiag fuiy edotvor-
Toy vov 71eQl adric dieEiodor Adyov.

det oo pyvog ZentvepBoiov o mag’ Alyvrriosg Aeyopévov

108 Nr. 1. J. L. HEiBERG:

003, a9’ od za #ijs Yypoyogiac Hoxeva, ©eeic AauBdveww
fuéoas v drép Y toraxnddae Malov, Toviiov xei Avyoborov
xal valraig rTaic Teiol TTEOCT LIV TOig dreéo Thy ToLaxdde
wdhey fulpac TEY perd 2enréuBoioy uqvdy, fwe dv xerav-
Towpey els adtov Tov vipve, xad’ 8v iy Yypogpogiav moior-
pede, xab dpitvas drdp vod DeBgovagiov dbo fuéoas 4 utay,
oy 7 Blocktov, xai vog Aosmwes ovvdmrew Taic Tod pnvdg
fuéoass, 8oog &y oy Eywy, xed’ fv Yngogogoduey fuspey,
xeed Tdg ovvadgoiloubveg quboag wov adrdy ¥yew wijvee mecp’
Ahekavdosiol paupey. el 02 dmegreiver the L fuéoas 6 dovd-
uée, Toraxovrdde &Easgodvrec Toc Aovweg elvas pousy ol
épekifc mwag’ AheEavdgedor unvés, ais mgooredévres o TeTo0-
erepidag, alrwés elow dmd vis Baeaidelnc Yygilduevar ®ilin-
mwov &yoe vod Jedgo Hyovw wod ,cqus’ Frove ovy, xob Amd T@v
Eriovvaydévroy 2xBdAAovrec xadelilsc and vod meg’ AdsEay-
Opedou pyuig dmde Exdorov pgvids ave 1 Huéocc, &l olov v
xetaveioy pive ©o nfoeg tod ApeIpuod, Sxsivoy eivou prioouey
Aiybrviov pive vig dmoleigpIeloa quéoas Eméyovra. of Jd
Abybrrior piivés eloww odror 06, Vawyi, :419'139, Xoedz, Tvgi,
Meyelp, Oapevard, Oaguov, Heyov, Havvi, Emypt, Meowgl,
Eraybueveg, 8oric xei nwevdfjuegoc dovwy &y tgudiv ¥reoww, dv
08 7§ réragre @ xal Biotre EEfucgoc.
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eboioxovres ody ofitw wov Aiybmtiov ufve xgatobuey xok
Ty Goav xat’ adriy Ty fuéoav Tic Ynpopogicg GTEd WETHL-
Boloc doybuevor wodTyy THY EB0buny Boav i fuloes Tr-dévres
xqxeldey agrIuodvres péyors adrijc i Boae, xad fv mowod-

wede Ty Ypgopoolay, &lre fueguvi &l &ive vuxTEQUYl ElTE
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wijc Emodans fuboas, & Tvydy &g adviy Euméoor & dordudc,
dg elvas gboe elmeiy Bvveaxailexdrny Goov elve xoi &iro-
oy xol peliic méyoec sixddog verdous, fTig doriv Exoy
tijc &mwobons fuocc. mooorideuey 0 i & o] Boaveioe bop-
Bovouévy Bog xel wv wic ‘AdsEavOosing 7mde 70 Buylav-
Toov wiic Boug Omegoxiy Aemwe uy w Ok vd avarolixwréoay
slvas o0 Bulaveiov vy “Ale§dvdgesay xal mds adriy Exxel-
odar ©o vob HMrodsuaiov xevéviov. AauBdvopsy 08 xai vig
elxoouevroeTegidac Amd Tod xavoviov, ai elov zard vo VIV
i’ ¥rog ¥y atxs amhé ¥y mévve, xoi oftw losmdy edol-
orovreg Tov Alyvmwioy pive, thv [uéocy, Ty Boay, vig elnoos-
revrastegldag xoi ve &A@ ¥y oxomoduey &mi wév vod fhiov
Tig mogaxeiuéveas voic adroig mévre xepadaiors & TH xovo-
vig vod Ivokepaiov xerd To Grdycioy Tob friov poigeg xok
v Aemre xei vog EEgxoveddas Tdv Aemrdy el woigag avefi-
Bdlovrss zab Taic poigasc mwoooTiIEvres xal VT Suod ovy-
xegadatodvres dpaigoduey &5 -abrdy xbdxhov § xvrhovs, el mhel-

ove oblowey xbrhove Exdore xlxde ave 7E uofgac vEpovres



