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Introduction

Theodosius’ De habitationibus treats, in a geometrical way, the
astronomical phenomena at various geographical latitudes, mostly
at extreme latitudes, such as 90° (Props. 1, 10), approaching 90°
(Prop. 11), 0° (Props. 2, 5, 6) and the complement (66°) of the
obliquity of the ecliptic (Props. 4, 12). The author, Theodosius
of Bithynia, lived ca. 100 BC!. The text is usually considered
to belong to a collection called the “little astronomy”?2, which is
thus distinguished from the Great Collection of Claudius Ptolemy,
i.e. the Almagest. Later, the Arabic-Islamic astronomers formed a
similar collection of texts called jumlat al-mutawassitat, the “Mid-
dle [Books]”, of which the De habitationibus was considered one®.
Also in both groups are Theodosius’ Sphaerica and De diebus et
noctibus, Autolycus’ De sphaera quae movetur and On Risings
and Settings and Euclid’s Phaenomena. All these works present a
primitive form of spherical astronomy.

Some Arabic instrument texts of the early Islamic period
also treat special latitudes. Three examples may be cited here:
Qusta ibn Luga on the sphere (i.e. the celestial globe), Habash
al-Hasib on the spherical astrolabe, and Habash on the sphere. In
all three the reader is invited to set up the instrument described to

!Fecht’s introduction to the text; Neugebauer 749-750.

2Ziegler, col. 1932; Bulmer-Thomas 320a; Pingree 15f.; Neugebauer 768
769.

3In the preface to his tahrir of the Kitab al-ma’khadhat (lemmata) ascribed
to Archimedes, Nagir al-Din al-TasT [1201-1274] quotes a commentary on the
work by al-NasawT [ca. 1000 AD]: “[propositions ...] which the moderns have
added to the complex of the ‘Middle [Books|” (jumlat al-mutawassitat), which
should be read between the book of Euclid and the Almagest”. Other transla-
tions of this passage are in Steinschneider 480 and Sezgin V 132 (partly relying
on Schoy 32, n. 1). Our translation is taken from the Arabic, in MS Tabriz,
Public Library 3484, published in facsimile as: Tahrir-e mutawassitat-i khwaja
Nasir al-Din Tusi, Tehran 1383/2005, p. 192.
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display the phenomena, so that he can see the effects in miniature
for himself. In Qusta’s sphere text the chapters most like the De
habitationibus are 45-49*. In Habash’s work on the sphere exotic
latitudes are briefly considered in chapters 9 and 10°. Habash’s
text on the spherical astrolabe is mostly about the “wonders”
(“aja’ib) at various geographical latitudes ©.

The Greek Text

No Greek text of the De habitationibus was printed until Fecht’s
edition of 1927. In his Latin compilation Theodosii sphaericorum
elementorum libri ITT (Messina 1558), Maurolycus published a
Latin version of the work, and this was republished almost ver-
batim by Mersenne in his Universae geometriae mixtaeque mathe-
maticae synopsis (Paris 1644)7. The proofs were given in shortened
form and Maurolycus often substitutes his own wording even in
some of the enunciations. Auria recognized that Maurolycus was
influenced by the Arabic tradition of the text. In 1587 Auria pub-
lished in Rome another Latin edition, this time based on five old
manuscripts in the Vatican library. But his choice of manuscript
readings was arbitrary®.

The edition of the Greek text was published by Rudolf Fecht
(1891-1965) in 1927, based on his doctoral dissertation at Heidel-
berg (1914/1921). Hultsch had started to edit the text, but he
was unable to finish it?. Fecht taught Latin at the Karl-Friedrich-
Gymnasium in Mannheim from 1925 until he retired in 1956'°. He

4That is, 45-49 in both Martinez Gazquez’ edition of one of the Latin
translations and in the Arabic Michigan manuscript followed by Worrell.

5 Book on the Sphere and its Use, 92-93.

SE.g. MS Tehran, Asghar Mahdawi 503, ff. 95r-97v. Other manuscripts
are Istanbul, Aya Sofya 1654, ff. 100v—105v, and Istanbul, Ahmet III 3475, ff.
79r-89r.

"Fecht 11; Rose 173.

SFecht 11-12.

9Fecht 12.

10See Miiller for some details. There are three photographs of Fecht, on the
inner front cover (front row, left) from 1938; on p. 245, dated to ca. 1940; and
on p. 349 (back row, third from left of those mentioned by name in the caption)
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prepared the edition from codex Vatican gr. 204, of the tenth cen-
tury, and three others '!. He does not describe the manuscripts or
their interrelations and does not say how the diagrams appeared
in them.

The Arabic Text

The three works by Theodosius known today — the Sphaerica, the
De habitationibus and the De diebus et noctibus — were mentioned
by both the Fihrist of Ibn al-Nadim and Ibn al-Qift1’s biographical
work!?, but in neither book is a translator given. In two of the
three Arabic manuscripts of the De habitationibus (in A at the
beginning and in K at the beginning and in the colophon) the
translation is ascribed to Qusta ibn Luga (died ca. 300/912-13);
and this tradition is followed by al-T1sT in the introduction to his
tahrir of the text'. In N no translator is mentioned, but the text
is described in the colophon as a revision (islah) of Thabit ibn
Qurra al-Harrani (died 901)4.

The Arabic Manuscripts

A: Istanbul, Seray, Ahmet III 3464, 117v—123v, 13th century. In
this codex!® the De habitationibus and part of the De diebus et

from 1947. We are grateful to Prof. M. Folkerts, Munich, for this reference and
to Dr. W. Kreutz, Mannheim, for procuring for us a copy of Miiller’s book.

HEecht 14. Of 23 Greek manuscripts collated by Czinczenheim for her edi-
tion of the Sphaerica, 15 also contain De habitationibus (and, at the same time,
De diebus et noctibus): her manuscripts A [= Fecht A, Vat. gr. 204, 10th c.],
F [= Fecht B, Vat. gr. 191, 13th ¢.], D, B, N, q, S, P, b, R, r, i [= Fecht C,
Paris. gr. 2363, late 15th c.], n, a [= Fecht D, Ambros. A 101 sup. (gr. 28), first
half 16th c.], and o (cf. the detailed descriptions in her edition of Sphaerica
between pp. 259 and 551). 25 more Greek manuscripts of De habitationibus
are listed in the data-base Pinakes: Textes et manuscrits grecs issued by the
Institut de recherche et d’histoire des textes, Paris.

2Tbn al-Nadim 269, lines 5-7, under the name Thywdwrs; Ibn al-QiftT 108,
lines 1-5 and 11-14.

13TGsT [1358] 2 and [1383/2005] 88. The Arabic for “translation” is nagl, as
in A; K has tarjama at both beginning and end.

YMFor Qusta, cf. Hill 529f.; for Thabit, see Rashed — Morelon 428f.; for al-TTisT
as scientist, cf. Ragep 750-752.

15For a general description, see Thabit 22-23.



10 Theodosius, De habitationibus, Introduction

noctibus are probably written in the same hand, different from
that of the Sphaerica'®; the colophon of the De diebus, written in
the same hand as the Sphaerica, dates it to 630/1233. Three of
the seven texts mentioned above in footnote 16 are dated in the
respective colophons to 625/122817.

Other indications of thirteenth-century origins of the codex
are the dates 615/1219 in the colophon to al-Nasawi’s commentary
on the sector-figure (199v—222v) and 689/1290 in an anonymous
treatise on algebra (264v—267r). Finally, Suhrab ibn Amir al-Hajj,
the scribe of a botanical glossary on ff. 223v—242v, may be given an
approximate date by the colophon of Qutb al-Din al-Shirazi’s ab-
breviation of Jabir ibn Aflah’s revision of the Almagest, also copied
by him, in MS Oxford, Bodleian, Thurston 3, f. 92v: 675/1276'8.

N: Lahore, private library M. Nabt Khan, pp. 282-297'9. The
writing is the same as that of the Sphaerica in the same codex,
which is dated in the colophon to “when six nights remained of
Jumada I of the year 554 H”, i.e. 13 June 115920,

K: Private library (formerly in the possession of H. P. Kraus, New
York), 102v-108r. A later hand has added the folio numbers, 1 to
157, and on f. 1r under the title Mutawassitat, “Middle [Books]”,
a list of contents naming the authors and titles of the ten trea-
tises contained in the manuscript?!. In the lower half of the page
the same Eastern naskh? hand has added “This exemplar is in the
hand of the renowned sheikh Abu “Ali, the author of Kitab al-
mabadi wa-’l-ghayat”. Abu ‘All al-Marrakushi, though originally
from Morocco, is known to have composed that book in Cairo

1The De diebus occupies ff. 124v—-151v. Of these ff. 134r-149v are in a hand
different from that of the first ten folios and (probably) the De habitationibus,
and ff. 150r-151r is in the hand of the Sphaerica (and of six other items).

Euclid, Phaenomena, 104v—115v; Autolycus, De ortibus et occasibus, 154v—
170r, and Thabit on composed ratios, 171v—188r.

18Cf. Lorch 297/301.

9The late Dr. Anton Heinen kindly procured for us paper copies of two
texts from this manuscript. We have no access to the rest of the manuscript
and cannot describe it.

20Theodosius [2010] 4 (“1158” is there erroneously printed for “1159”.)

> Thabit 28-29.
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around the year 680/1281-8222. The annotator’s notice appears
to be true, because on the one hand the script of the manuscript
uses the Eastern Arabic pointing (f with one dot above, ¢ with
two), while on the other hand the styling of the letters is typically
Maghribi, not the common Eastern naskhi. Therefore the anno-
tator may be right: the manuscript could well be an autograph
of al-Marrakushi and could thus be dated to the late thirteenth
century.

The Latin Texts

Two Latin texts of the De habitationibus circulated in the Middle
Ages: a literal translation of the Arabic and a shortened version of
this??. The translation appears in the list of Arabic works trans-
lated by Gerard of Cremona (ca. 1114-1187)2* attached to his
students’ biography of Gerard?® and the style is indeed like Ger-
ard’s known, literal, style. There is no reason to doubt that the
translation is by Gerard.

The Latin Manuscripts

P: Paris, BnF, lat. 9335, ff. 25rb—28va, 13c.
B: Staatsbibliothek zu Berlin — Preussischer Kulturbesitz, lat. fol.
633, ff. 47v-55r, 15c.

Although B is much later than P, it occasionally has better
readings and in at least one passage it appears to be the result
of a second look at the Arabic. There are two connected passages
in the Arabic text of Prop. 11, lines 24 and 27 (Latin 38 and 43),
where the Arabic has two branches: one (K) follows the Greek and
the other (AN and Tusi) is an erroneous simplification. Here P
follows the K-branch, but B follows AN and Tust. It is hard to
see how this came about without a second look at the Arabic text.
Cf. also n. 35 to the English translation, below.

2King 598.

23The latter edited by R. Lorch, in Dauben et al. 205-215.

% For Gerard, cf. Lemay 173-192.

Z>Burnett 278: Liber Theodosii de locis habitabilibus tractatus .i.
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The Edition

Arabic

The Arabic text was established from three manuscripts (ANK)
by reference to Fecht’s Greek text. Orthographic errors, e.g. in the
writing of hamza, and trivial differences in pointing are not nor-
mally reported in the apparatus, unless some difference of mean-
ing is involved. Quotations from one manuscript are cited as far
as possible as they appear in the manuscript, but quotations from
two or more manuscripts are normalized. Additions by the editors
appear in square brackets, [ ].

Latin

The Latin text was established from two manuscripts (PB), vari-
ant readings being decided by reference to the Arabic. We have
followed Gerard’s lettering of the diagrams, except for his fi, 7 and
i, which we render by ﬁ, Z and G', respectively.

General Remarks

The English translation appended to the edited Arabic and Latin
texts is not literal, but is an attempt to reproduce the mathemat-
ical sense of the Arabic text. Paragraphing, here and in the edited
texts, follows that of Fecht’s Greek text. The diagram letters used
in the English version are those of the Latin translation. For the
diagrams readers should consult the Latin text. Some comments
are added in the footnotes to the English translation.

As may be seen from the table, diagram letters up to Greek
X are represented by the same letters in Arabic and Latin as in
the Sphaerica®®. Further letters appear only in Prop. 11 of De
habitationibus: U and €2 are represented by - and 2, respec-
tively. Two more letters are represented in Fecht’s edition by ,A
and ,B (we do not know how these letters appeared in the Greek
manuscripts)??, of which ,B is represented (only in K) by & An
equivalent of ,A is not given in any of the three Arabic manuscripts;

26Cf. Table 1 in Theodosius [2010] 8.
2Letters beyond Greek Q in Sphaerica were given as stigma (digamma),
koppa and samps.
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since Gerard’s version has in place of ,A the symbol 7, which was
used in his translation of Sphaerica as an equivalent for Arabic b,

we substituted in our edition of De habitationibus [L] for Gerard’s
7, i.e. for Greek ,A.

Diagram Letters in De habitationibus

Greek Arabic Latin
A ! A
B o B
T > G
A > D
E 0 E
7 J 7
H z H
C) L T
K B K
A J L
M ; M
N ) N
= o S
0] C Q
II =) F
P X C
by B R
T o O
T < P
@ < Y
X C X
v e U
Q o fi (D)
A [L] 7 (2)
B ¢ i (G)
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Liber theodosii de locis in quibus morantur homines incipit,
qui sic exorsus est

1 Illis quorum habitationis loca sub polo consistunt septemtri-
onali, spere medietas apparens semper eis apparet; et medietas
spere tocius eis occulta semper eis occultatur neque aliqua stel-
larum eis oritur et occidit. Sed quecumque stellarum fuerint in
medietate spere eis manifesta semper eis apparent. Et que stel-
larum fuerint in medietate spere eis occulta semper eis occultan-
tur.

B

Verbi gratia: ponam enim eis quorum habitationis loca sunt sub
polo septentrionali circulum meridiei, ex spera videlicet tocius cir-
culum ABGD et ex spera terre circulum EZ. Et ponam ut meguar

1-2 Liber ... est | Eiusdem de locis habitabilibus marg. B
3 habitationis | habitationes P 3 consistunt | consistant P 4 apparens | que eis
apparet B 5 occulta | occultu B 5 aliqua | aliquarum B 8 spere eis | om. B
8 occulta | in corr. P 10 eis | repet. B 10 sub | om. B 12 meguar | megnar B

10
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spere sit linea AB et poli spere sint duo puncta A et B. Et ponam
ut locus alicuius habitationis sit supra punctum F£. Erit ergo sumt
capitum habitationis £ punctum A. Dico igitur quod illis, quo-
rum habitationis locus est supra punctum F medietas spere tocius
manifesta, semper eis apparet et medietas spere tocius eis occulta
semper eis occultatur neque aliqua ex stellis oritur eis neque oc-
cultatur eis. Stelle vero que sunt in medietate spere eis apparente
semper eis apparent et stelle que sunt in medietate spere eis oc-
culta semper eis occultantur.

Quod sic probatur: ponam namque centrum terre punctum K.
Manifestum est itaque punctum K tocius etiam centrum existere.
Producam autem supra punctum K lineam GD perpendicularem
supra lineam AB. Circulus igitur signatus supra diametrum GD
erectam supra lineam AB est orizon loci habitationis E. Sed cir-
culus signatus supra diametrum GD erectam supra lineam AB est
circulus equatoris diei: ergo circulus equatoris diei est orizon loci
habitationis F. Quia vero revolutiones omnes stellarum fixarum
equidistant circulo equatoris diei, ergo manifestum est nobis quod
nulla stellarum fixarum occurrit orizonti qui secundum positionem
est loci habitationis £ ideoque neque oritur supra ipsum neque oc-
cultatur ab eo. Que vero earum est in medietate spere que est GAD
semper sunt apparentes et que ex eis sunt in medietate spere que
est GBD semper sunt occulte. Et illud est quod demonstrare
voluimus.

14 alicuius | marg. P 14 E] C P 14 sumt | sut hic et semper P, summitas B
15 igitur | ergo B 17-20 medietas ... apparent et | om.B 17 occulta | in corr. P
18 stellis | eius add. P 20-21 occulta | in corr. P, occulte B 22 centrum | spere
add. B 25 igitur | ergo B 32 oritur | om. B 32-33 occultatur ] occultantur B
33 earum | eorum B 34-35 que est | om. B 35-36 Et ... voluimus ] etc hic et
saepius B

15

20

25

30

35
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2 Illis quorum habitationis loca sunt sub circulo equatoris diei,
stelle fixe omnes oriuntur et occidunt eis et tempus transitus earum
super orizonta eorum est equale tempori transitus earum sub eo.

A

B

Cuius exemplum est quoniam ponam illis quorum habitationis loca
sunt sub circulo equatoris diei lineam meridiei, ex spera videlicet
tocius circulum ABGD et ex spera terre circulum FEZHT. Et
ponam lineam equatoris diei lineam AB. Et ponam ut sit locus
habitationis alicuius supra punctum E. Ergo erit sumt capitum
loci habitationis £ punctum A. Dico igitur quod illis quorum
habitationis loca sunt supra punctum F stelle fixe omnes oriuntur
et occidunt; et est tempus transitus earum supra orizonta eorum
equale tempori transitus earum sub eo.

Quod sic probatur: ponam enim ut centrum terre sit punctum K.
Punctum ergo K spere etiam tocius centrum existit. Protraham
autem supra punctum K lineam erectam supra lineam AB que
sit linea GKD. Manifestum est igitur quod linea GKD est meguar
spere et quod circulus signatus supra diametrum GD erectam

1 equatoris | equatore B 3 orizonta eorum | ¢r. B 3 transitus | om. B
5 equatoris | equatore B 8 sumt | sumam B 9 igitur | ergo B 10 omnes | om.
B 12 earum | in corr. P 13 sic probatur | supra B 13 enim | om. B
15 lineam! | rectam supra lineam false add. P 15 erectam | in corr. P
16 igitur | ergo B

10

15
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supra lineam AB est orizon loci habitationis E. Circulus autem
signatus supra diametrum GD est erectus supra circulum ABGD
et transit per duos polos spere. Et quia stelle fixe transeunt super
circulos equidistantes et equidistantes circulo equatoris diei et cir-
culus qui transit super duos polos spere secat circulos equidistantes
supra eorum medietates et orizon loci habitationis E transit
supra duos polos spere: ergo orizon loci habitacionis F secat circu-
los equidistantes super quos stelle fixe gradiuntur supra ipsorum
medietates. Est ergo <tempus> transitus stellarum fixarum supra
orizonta loci habitacionis E equale tempori transitus earum sub
eo. Queque enim earum in loco habitacionis est pertransiens medi-
etatem circuli super terram et medietatem circuli sub terra.  Et
illud est quod demonstrare volumimus.

3 Supra omnia loca habitationis que sunt sub cingulo mediali,
quod est cingulum signorum, circulus signorum in omni die erigitur
aliqua hora.

Cuius exemplum est ut ponam eis, quorum habitationis loca sunt
sub cingulo mediali, lineam meridiei, ex spera videlicet tocius
circulum ABGD et ex terra circulum EZH. Et ponam ut diametri
duorum circulorum duorum tropicorum sint due linee KL MN; et
sit punctum S centrum terre. Protraham autem duas lineas KS

19 supra diametrum | om. B 20 duos polos | tr. B 20 spere | om.
B 21 circulos | polos B 24 supra | super B 24 duos polos | tr.
P 24 orizon ... E ] om. B 26 fixarum | marg. P 26 supra | super B
29 super | supra B 29 medietatem | medietate B 7 duorum? | om. B
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Theodosius, De habitationibus, Prop. 3 25

MS; et sit cingulum mediale ex spera videlicet tocius arcus KM,

qui est inter duo puncta duorum tropicorum, et ex terra arcus
QFEF ei similis.

K M

E
F
&l
| N

B
Dico igitur quod supra omnia habitationis loca que sunt sub cin-
gulo mediali circulus signorum erigitur in omni die hora aliqua.

Quod sic probatur: ponam enim locum alicuius habitationis
supra punctum FE et copulabo duo puncta S et E producendo
lineam SE quam usque ad A producam. Est ergo punctum
A sumt capitum loci habitationis F. A puncto autem S pro-
traham lineam erectam supra lineam AB que sit linea GD.
Est ergo circulus descriptus super diametrum GD erectam
super lineam AB orizon loci habitationis FE. Et quia circulus
signorum transit super omnem arcum qui est ex duobus trop-
icis, ergo impossibile est quin ipse in suo motu in aliqua hora
transeat supra punctum A. Et cum ipse fit supra punctum
A simul fit supra punctum B quod est ei oppositum. Linea
igitur AB est diametrus circuli signorum. Sed linea AB erecta
est supra orizonta loci habitationis E. Circulus igitur signorum

9 sit ] secet P 9 arcus | arcum P 10 est | ex duobus punctis add. PB
10 inter duo puncta | om. B 10 arcus | arcum PB 11 similis | similem
PB 12 igitur | ergo B 13 signorum | seq. lac. P 13in] om. B
14 alicuius habitationis | tr. B 17 sumt | summa B 17 E | supra P

19 super | supra hic et saepius B 26 E ] om. B 26 igitur | ergo B
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Theodosius, De habitationibus, Prop. 4 27

quando est supra duo puncta A et B erigitur supra horizonta loci
habitationis F. Ergo circulus signorum erigitur supra omnia loca
habitationis que sunt sub cingulo mediali in omni die hora aliqua.
Et illud est quod demonstrare voluimus.

4 Supra illos quibus punctum sumt capitum diversificatur a
polo apparente sicut unus duorum tropicorum a linea equatoris
diei oriuntur simul et occidunt sex signa.

A
K [ ~M
Q
E
G g\s T D
H
L~ | N
B

Verbi gratia: ponam ut linea meridiei ex spera videlicet tocius sit
circulus ABGD et ex spera terre sit circulus sit FZH. Et sit meguar
spere linea GD et polus eis manifestus sit punctum D et circuli
equatoris diei diametrus sit linea AB et diametri duorum tropico-
rum sint due linee KL MN; et sit arcus KA equalis arcui DQ. Et
producam lineam S@ et ponam locum alicuius habitationis supra
punctum E. Erit ergo sumt capitum loci habitationis £ punctum
Q. Sed punctum @ diversificatur a polo D sicut unus duorum

27 A et B ] signorum B 28 circulus | circulo B 29 sunt | om. B 1 sumt ] suma
B 24 alinea ... ponam ut | marg. A 5 meguar | megnar B 6 sit | supra B
7 diei ]| fit add. et del. P 7 sit ] fit, corr. in marg. sit P 9 alicuius | om. P
10 sumt | summa B 10 punctum? | in corr. B
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Theodosius, De habitationibus, Prop. 4 29

tropicorum a circulo equatoris diei. Dico igitur quod supra locum
habitationis £ oriuntur et occidunt sex signa simul.

Quod sic probatur: coniungam enim puncta K S S N. Et quia
linea AB est diametrus et duo arcus AK NB sunt equales,
ergo manifestum est nobis quod linea KSN est recta. Et etiam
quia arcus KA est equalis arcui D@, ergo cum posuerimus
arcum A communem, erit totus arcus K@ equalis toti arcui
AD. Et propter hoc erit angulus KS@Q equalis angulo ASD.
Angulus vero ASD est rectus; ergo angulus KS@Q est rectus. Ergo
linea KN est perpendicularis supra lineam S@Q. Ergo circulus
signatus supra diametrum KN erectam supra lineam S@Q est
orizon loci habitationis F. Et quia orizon loci habitationis F
et circulus tropici, cuius diametrus est linea MN, secant arcum
ex circulo ABD supra punctum unum, quod est punctum N, et
poli eorum, qui sunt duo puncta D (), sunt supra ipsum, ergo
ipsi se contingunt. Ergo circulus orizontis loci habitationis F
contingit circulos duorum tropicorum. Sed circulus signorum iam
contingit circulos quos orizon loci habitationis E contingit. Ergo
circulus signorum, quando spera volvitur, cooperit orizontem
loci habitationis E. Sed cum circulus signorum cooperit orizonta et

13 E] om.B 15 linea ] om. B 16 est! | sit P 16 recta | erectaB 23 E2? ] om.
B 25 ABD | ABGDB 25 unum | et add. B 25 est | om. B 26 sunt? | om. B
26 ipsum | ipsos P
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Theodosius, De habitationibus, Prop. 5 31

deinde spera volvitur secundum permutationem suarum medieta-
tum, tunc sex signa oriuntur simul et occidunt sex signa simul.
Et illud est quod demonstrare voluimus.

5  In locis habitationis que sunt sub circulo equatoris diei linea
meridiei secat medietatem circuli signorum, que est supra orizonta,
in duo media, cum fuerint duo puncta, in quibus circulus signo-
rum contingit circulos tropicorum, in orizonte, et tunc erit circulus
signorum erectus supra orizonta.

G~__ B

Cuius exemplum est ut ponam eis quorum habitationis loca sunt
sub circulo equatoris diei orizontem aliquem, qui sit circulus
AGBD. Circulus igitur AGBD transit super duos polos spere. Et
ponam duas diametros duorum circulorum duorum tropicorum lin-
eas AG DB. Et ponam circulum signorum circulum AEB. Et sint
duo puncta in quibus circulus signorum contingit circulos duo-
rum tropicorum supra orizonta, que sint duo puncta A et B. Et
diametrus circuli signorum sit linea AB; et circulus meridiei sit
arcus HET. Dico igitur quod arcus AFE est equalis arcui EB et
quod circulus AEB erigitur supra orizonta.

2 que] quiB 2 est] om. B 4 circulos | circulum PB 7 equatoris | equatore B
8 igitur | ergo B 14 arcus® | circulus B
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Theodosius, De habitationibus, Prop. 5 33

Quod sic probatur: protraham enim lineam rectam ab H usque
ad T et a S usque ad FE. Nobis itaque manifestum est quod linea
HT est meguar et quod punctum S est centrum. Et quia circulus
AGBD, qui est horizon, transit super duo puncta spere et super
speram sunt duo circuli se contingentes, qui sunt circulus signorum
et circulus tropici, et punctum contactus eorum est supra orizonta
et iam transivit circulus HAD maior super polum unius eorum, qui
est punctum H, et super punctum contactus, quod est punctum A,
ergo circulus HAD transit super duos polos circuli alterius, qui est
circulus AEB, et est erectus super eum. Et propter hoc circulus
AEB est erectus super circulum HAT et circulus HET est erectus
supra circulum HAT. Ergo sector duorum circulorum HET AEB
communis eis est erectus supra circulum HAT. Sed sector eorum
communis est linea ES: ergo linea ES est perpendicularis super
circulum HAT'; et est etiam perpendicularis super AB et super HT.
Et nota S est centrum circuli AEB, ergo arcus AFE est equalis arcui
EB. Ergo circulus meridiei secat medietatem circuli signorum que
est super orizonta in duo media, cum fuerint duo puncta contactus
circuli signorum et circuli duorum tropicorum in orizonte. Et tunc
est circulus signorum erectus super orizonta. Et illud est quod
demonstrare voluimus.

18 meguar | megnar B 19 super | supra hic et saepius B 26 HET | HAT B
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Theodosius, De habitationibus, Prop. 6 35

6  Supraillos quorum habitationis loca sunt sub circulo equatoris
diei medietates circuli signorum omnes elevantur in temporibus
equalibus et similiter arcus oppositi circuli signorum elevantur
super eos in temporibus equalibus.

Verbi gratia: ponam ut illis quorum habitationis loca sunt sub
circulo equatoris diei sit orizon aliquis, qui sit circulus ABGD. Et
ponam ut circulus signorum sit circulus AEGZT et illud quod ex
eo est sub terra sit arcus AEG. Et ponam duos arcus circuli signo-
rum oppositos, qui sint arcus AE GZ. Et sint circuli equidistantes
super quos transeunt puncta F Z A G circuli KELT MHNZ AB
GD. Dico igitur quod due medietates circuli signorum que
sunt AEHG GZTA elevantur in temporibus equalibus. Quod
sic probatur: quia enim circulus ABGD, qui secundum positionem
est orizon, secat circulos BA KTLE MNHZ GD supra ipsorum me-

1 equatoris | equatore B 4 super eos | om. B 5 sub ] in B 6 circulus | om. B
9sint! | sunt B 9 GZ ] GSZ P 11 igitur] ergo B 11 quod | om. P
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Theodosius, De habitationibus, Prop. 6 37

dietatem, erit unusquisque arcuum EGZ HGT ZTAE TAH semi-
circulus. Et etiam quia unusquisque arcuum AB KL est medietas
circuli, ergo tempus in quo punctum A pertransit arcum AB est
tempus in quo etiam punctum FE incipit a puncto K et pertransit
punctum E arcum KTL. Sed in tempore in quo punctum A in-
cipit ab A et pertransit arcum A B, incipit eius oppositum, quod
est punctum G sub terra, a puncto G et pertransit arcum GD et
oritur medietas circuli que est AEG. Et in eodem tempore in quo
punctum FE incipit a K et pertransit arcum KTL, incipit eius op-
positum, quod est punctum Z, ab N et pertransit arcam NHM et
oritur medietas circuli que est arcus AZG. Sed medietas circuli que
est arcus ZAFE et medietas circuli que est arcus EGZ elevantur in
temporibus equalibus < ... > tempori elevationis medietatis cir-
culi que est arcus HGT. Sed medietas circuli que est arcus HGT
elevatur in tempore equali tempori elevationis medietatis circuli
que est arcus GTA. Tam igitur manifestum est quod illis quorum
habitationis loca sunt sub circulo equatoris diei medietates circuli
signorum omnes elevantur in temporibus equalibus.

15 ZTAE | TH add. et del. P 16 etiam | circulus add. B 17 A] om.
P 23 pertransit | punctum add. B 25 arcus | om. B 25 circuli? | om. B
26 arcus' ] om. B 28 que! | qui B 29 tempore | om. B 30 igitur | ergo B
30 est? ] om. B 30 illis | supra P, supra add. PB
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Theodosius, De habitationibus, Prop. 7 39

Et dico quod arcus qui sibi ad invicem opponuntur elevantur etiam
in temporibus equalibus. Quod sic probatur: quia enim medietas
circuli que est arcus AEG elevatur in tempore equali tempori 35
ascensionis medietatis circuli que est arcus EGZ, ergo cum abstu-
lerimus ex summa eorum tempus elevationis arcus FG eis com-
munis, remanebit tempus elevationis arcus AFE equale tempori
elevationis arcus GZ. Ergo arcus AE GZ elevantur in temporibus
equalibus.  Et illud est quod demonstrare voluimus. 40

7  Quibus orizon non diversificatur nisi secundum eius declina-
tionem ad orientem tantum vel occidentem, eis non oriuntur stelle
fixe neque occidunt simul; secundum quantitatem vero qua earum
ortus antecedit eis quorum habitationis loca orienti sunt viciniora,
secundum eandem quantitatem antecedit earum occasus eis. 5

A

AN

G

Verbi gratia: ponam duos orizontes, qui sint duo circuli ABG
ADG, inter quos non sit aliqua diversitas nisi quod ADG declinet
ad orientem magis quam ABG. Dico igitur quod stelle fixe non

35 AEG | AGE B 38 tempus | arcus B 2 tantum | to P 8 igitur | ergo B
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Theodosius, De habitationibus, Prop. 7 41

oriuntur supra duos orizontes ABG ADG simul neque occidunt
simul, sed secundum quantitatem qua ortus earum antecedit supra
orizonta ADG secundum eandem quantitatem antecedit earum
occasus ab eo.

Quod sic probatur: ponam enim circulum semper apparentem,
quem duo orizontes contingunt, circulum EZG, et ponam aliquam
stellarum fixarum consistere supra punctum 7' et ponam circulum
equidistantem equatori diei, super quem transit stella 7', circulum
TKL, et sit pars orientalis que sequitur D et pars occidentalis
sit que sequitur B. Cum ergo stella T pervenerit ad punctum D,
orietur supra orizonta ADG, et cum pervenerit ad punctum L,
occidit ab orizonte ADG, et cum erit supra punctum B, occidet
ab orizonte ABG. Stella igitur T oritur eis qui sunt propinquiores
orienti prius quam oriatur eis qui sunt ab eo remotiores, et occidit
eis prius quam occidit eis qui sunt ab eo remotiores.

Dico igitur quod secundum quantitatem qua ortus eius supra ori-
zonta ADG antecedit, secundum eandem quantitatem antecedit
eius occasus ab eo. Quod sic probatur: quia enim arcus EZ est
similis unicuique duorum arcuum DK LB, ergo arcus DK est sim-
ilis arcui LBj; ipsi vero sunt unius circuli. Ergo arcus DK est equalis
arcui LB. Tempus igitur in quo punctum T pertransit arcum DK
est in cuius equali etiam punctum T pertransit arcum LB. Tempus
autem in quo stella T' pertransit arcum DK est tempus in quo or-

14 quem | que B 14 EZG| ZE B 19 supra ] super B 21 igitur | ergo
B 21 oritur | orietur B 22 eo ] eis B 22-23 et ... remotiores | om. B
24 igitur | ergo B 26 eius | eis B 26 EZ | EZG P, ZE B 29 igitur | ergo B
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Theodosius, De habitationibus, Prop. 8 43

tus eius supra orizonta ADG antecedit ipsius ortum supra orizonta
ABG. Et tempus in quo stella T pertransit arcum LB est tempus
per quod occasus stelle T ab orizonte ADG antecedit ipsius occa-
sum ab orizonte ABG. Ergo secundum quantitatem qua ortus 7'
supra eos quorum habitationis loca sunt ab ea parte qua sequitur
oriens antecedit, secundum eandem quantitatem etiam antecedit
eius occasus ab eis. Et illud est quod demonstrare voluimus.

8 Quorum habitationis loca sunt sub una linearum meridiei,
quecumque stellarum fixarum existit inter circulum maiorem sem-
per apparentem et equatorem diei moratur supra orizonta eorum
qui sunt septentrionales tempore longiori tempore stationis eius
supra orizonta eorum qui sunt meridionales. Et secundum quan-
titatem qua ortus eius antecedit eis qui sunt septentrionales, se-
cundum eandem tardatur eius occasus eis. Quecumque vero earum
est inter maiorem circulorum semper occultorum et equatorem diei
moratur supra orizontem eorum qui sunt meridionales secundum
tempus quod est maius tempore stationis eius supra orizonta eo-
rum qui sunt septentrionales. Et secundum quantitatem qua ortus
eius illis antecedit, secundum eandem quantitatem tardatur ipsius
occasus eis.
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Theodosius, De habitationibus, Prop. 8 45

Verbi gratia: ponam illis quorum habitationis loca sunt sub una
linearum meridiei duos orizontes, qui sint duo circuli ABG DBG,
et ponam ut linea meridiei sit arcus AED et ut circuli maiores

}U

M

(e

semper apparentes in duobus orizontibus sint duo circuli DZH
ATK; et sit equator diei arcus BG. Manifestum est igitur quod ar-
cus BG transit per duo puncta B G. Dico igitur quod quecumque
stellarum fixarum existit inter equatorem diei, qui est BG, et cir-
culum semper apparentem, qui est DZH, moratur supra orizonta
illorum quorum habitationis loca declinant ad septentrionem tem-
pore maiori tempore stationis eius supra orizonta eorum quorum
habitationis loca declinant ad meridiem; et secundum quantitatem
qua ortus ipsius antecedit eis quorum habitationis loca declinant
ad septentrionem, secundum eandem quantitatem tardatur eius
occasus eis. Quecumque vero earum existit inter equatorem diei
et maiorem circulorum semper occultorum moratur supra orizonta

18 igitur | ergo hic et saepius B 18-19 arcus | om. B 20 fixarum | om. B
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Theodosius, De habitationibus, Prop. 8 47

eorum quorum habitationis loca declinant ad meridiem secundum
tempus quod est maius tempore stationis eius supra orizonta eo-
rum quorum habitationis loca declinant ad septemptrionem; et
secundum quantitatem qua eius ortus eis antecedit, secundum ean-
dem quantitatem tardatur eius occasus eis. Stelle autem fixe que
sunt in circulo equatoris diei omnes simul eis oriuntur et simul eis
occidunt.

Quod sic probatur: ponam enim aliquam stellarum fixarum existere
supra punctum L, que sit inter equatorem diei et maiorem circulo-
rum semper apparentium, qui est DZH . Et sit circulus equidistans
circulo equatoris diei super quem transit stella L circulus MFS; et
sit pars orientalis in eo quod sequitur M et pars occidentalis in
eo quod sequitur S. Manifestum est igitur quod cum stella L per-
venit ad M oritur supra orizonta DBG, et cum pervenit ad N
oritur supra orizonta ABG; et cum pervenit ad S occidit ab ori-
zonte ABG, et cum pervenit ad @ occidit ab orizonte DBG. Ergo
cum stella L fuerit inter equatorem diei et maiorem circulorum
semper apparentium, morabitur supra orizonta illorum quorum
habitationis loca sunt septentrioni viciniora tempore longiori tem-
pore stationis eius supra orizonta illorum quorum habitationis loca
sunt viciniora meridiei.

Dico 1gitur quod secundum quantitatem qua ortus eius illis ante-
cedit, secundum eandem quantitatem tardatur eius occasus eis.
Quod sic probatur: quia enim arcus MF est equalis arcui F'Q) et
arcus NF equatur arcui F'S, quoniam linea meridiei, que est DFA,
est communis duobus orizontibus, simul erit arcus NM reliquus

34 equatoris | equatore B 38 DZH | DZB B  47-48 longiori tempore | om. B
52 Quod sic probatur: | om. B
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Theodosius, De habitationibus, Prop. 8 49

equalis arcui SQ reliquo. Ergo stella L pertransit duos arcus MN
S in temporibus equalibus. Arcus vero MN est quantitas tem-
poris in quo ortus stelle L supra orizonta DBG precedit ortum
ipsius supra orizontem ABG; et arcus QS est quantitas temporis
in quo occasus stelle L tardatur post occasum eius ab orizonte
ABG supra orizonta DBG. Ergo, secundum quantitatem qua or-
tus eius antecedit supra orizonta DBG, secundum eandem quanti-
tatem tardatur ipsius occasus ab eo. Ergo secundum quantitatem
qua ortus L antecedit eis quorum habitationis loca sunt in septen-
trione, secundum eandem tardatur eius occasus eis.

Ponam etiam stellam fixam supra punctum C; et sit inter circu-
lum equatoris diei et maiorem circulorum semper occultorum. Et
ponam circulum equidistantem circulo equatoris diei super quem
transit stella C' circulum ROPY. Manifestum est itaque nobis quod
RO est equalis PY et quod stella C' transit supra orizonta eorum
quorum habitationis loca sunt declinata ad meridiem cum per-
transit arcum RCY, et supra orizonta eorum quorum habitationis
loca declinant ad septentrionem cum pertransit arcum OCP. Ergo
stella C' stat supra orizonta eorum quorum habitationis loca de-
clinant ad meridiem tempore maiore tempore stationis eius supra
orizonta eorum quorum habitationis loca sunt septemptrioni vicin-
iora. Manifestum quoque est quod stelle que sunt supra circulum
equatoris diei simul supra duos orizontes oriuntur supra punctum
G et occidunt simul supra punctum B.  Et illud est quod demon-
strare voluimus.

58 orizontem | orizonte B 60-62 Ergo ... DBG | om. B 65 etiam | ergo B
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Theodosius, De habitationibus, Prop. 9 51

9 Si fuerint orizontes non existentes sub una linearum meri-
diei, tunc quecumque stellarum fixarum est inter circulum sem-
per apparentem et inter circulum equatoris diei moratur supra
orizonta illorum, quorum habitationis loca septemptrioni sunt
viciniora, tempore maiore tempore stationis eius supra orizonta
quorum habitationis loca magis appropinquant meridiei. Et que-
cumque earum est inter circulum semper occultum et circulum
equatoris diei, moratur supra orizonta eorum quorum habitatio-
nis loca meridiei sunt viciniora tempore maiore tempore more eius

supra orizonta eorum quorum habitationis loca sunt propinquiora

septemptrioni.
7\

Verbi gratia: ponam etiam duos orizontes qui sint duo circuli ABG
DEZ non existentes sub una linea meridei. Et ponam ut orizon-
tis DEZ linea meridiei sit circulus DHT'; et ponam circulos semper

D

—

\C

N

N/
/>

1-2 meridiei ] et sit eorum diversitas a septemptrione in meridiem add. P
3 inter | om. P 3 supra | super hic et saepius B 7 est ] om. B
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Theodosius, De habitationibus, Prop. 9 53

apparentes duos circulos DKL ANM, et ponam circulum equa-
toris diei circulum EHZ.  Dico igitur quod quecumque stellarum
fixarum est inter circulum equatoris diei, qui est FHZ, et maiorem
circulorum semper apparentium, qui est DKL, moratur supra ori-
zonta DEZ tempore maiore tempore stationis eius supra orizonta
ABG.

Quod sic probatur: signabo enim supra punctum M circulum
maiorem, qui sit circulus EMZ, qui sit contingens circulum AMN.
Manifestum est igitur quod ipse transibit per puncta duo F et Z.
Imaginabor autem ut circulus MEZ sit aliquis orizon. Quia igitur
inter duos orizontes MEZ ABG non est differentia nisi in hoc solo
quod orizon ABG declinat ad orientem, tunc stelle fixe morantur
supra orizonta MEZ tempore equali tempori stationis earum super
orizonta ABG.

Et etiam, quia duo orizontes DEZ MEZ sunt sub una linearum
meridiei que est DHM, ergo quelibet stellarum fixarum que sunt
inter circulum equatoris diei, qui est EZ, et maiorem circulorum
semper apparentium, qui est circulus DKL, moratur supra orizonta
DEZ tempore maiore tempore more eius supra orizonta MEZ. lam
vero fuit ostensum quod tempus more stellarum fixarum supra
orizonta MEZ est equale tempori more eius supra orizonta ABG.

16 igitur | ergo hic et saepius B 17 est' ] om. B 24 circulus | circulum
B 27 tempore | tempori B 27 equali | repet. B 29 sunt | om. B
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Theodosius, De habitationibus, Prop. 10 55

Ergo quecumque stellarum fixarum est inter circulum equatoris
diei, qui est FHZ, et maiorem circulorum semper apparentium,
qui est DKL, moratur supra orizonta quorum habitationis loca
declinant ad septentrionem tempore maiore tempore more eius
supra orizonta illorum quorum habitationis loca declinant ad meri-
diem. Et quecumque earum est inter maiorem circulorum semper
occultorum et circulum equatoris diei moratur supra orizonta eo-
rum quorum habitationis loca declinant ad meridiem tempore lon-
giore tempore more eius supra orizonta eorum quorum habitationis
loca declinant ad septentrionem.  Et illud est quod demonstrare
voluimus.

10  Quorum habitationis loca sunt sub polo septemptrionali sol
moratur supra eorum orizonta tempore prolixiore sex mensibus et
moratur sub eorum orizonte tempore breviore sex mensibus, et
est etiam eorum dies maior septem mensibus et eorum nox minor
quinque mensibus.
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Verbi gratia: ponam illis quorum habitationis loca sunt sub polo
septemptrionali lineam meridiei, ex spera videlicet tocius, circu-
lum ABG et ex spera terre circulum DEZ. Et ponam meguar spere
lineam BG et polum septemptrionalem punctum G. Et ponam
habitationem aliquam supra punctum Z.  Dico igitur quod supra
illorum orizonta quorum habitationis loca supra punctum Z exis-
tunt sol moratur tempore maiore sex mensibus et est dies eorum
longior septem mensibus et nox eorum brevior quinque mensibus.

Quod sic probatur: ponam enim ut linea equatoris diei sit di-
ametrus AH, et ponam duos circulos tropicorum duorum supra
duas diametros TK LM, qui sunt arcus TNK LSM, et ponam cir-
culum signorum SANH. Patet itaque nobis quod circulus equatoris
diei est orizon habitationis Z et quod medietas circuli signorum,
que est arcus ANH, est in medietate spere tocius que semper ap-
paret; et medietas circuli signorum, que est arcus ASH, est in me-
dietate spere tocius que semper est occulta. Cum ergo sol fuerit
pertransiens arcum ANH, erit tunc supra terram, et cum fuerit
pertransiens arcum HSA, tunc ipse erit sub terra. Sol autem per-
transit arcum ANH in centum et octoginta septem diebus et per-
transit arcum HSA in centum et septuaginta octo diebus et quarta
diei. Ergo sol moratur super terram tempore maiore sex mensibus
et moratur sub terra tempore minore sex mensibus.

7-8 circulum | lineam B 8 meguar | megnar B 10 igitur | ergo B
13 eorum ] om. P 14 ut linea | lineam B 18 circuli signorum | ¢tr. B 20—
21 in medietate | medietas B 23 pertransiens | transiens P 24 centum | centrum
B 24 et | om. B 24 octoginta | octuaginta B 26 super | supra B
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Dico igitur quod dies hic est maior septem mensibus et nox est
brevior quinque mensibus. Quod sic probatur: ponam enim ut
unusquisque duorum arcuum A Q) HF' sit medietas signi, et ponam
ut sol transeat supra ANH. Nobis itaque constat quod cum sol
fuerit supra @), erit finis visionis stellarum fixarum, et cum fuerit
supra F erit principium visionis earum. Ergo cum sol fuerit tran-
siens super duos arcus QA HF, erit eius lumen manifestum supra
habitationem Z, et erit nox in ea cum fuerit sol transiens arcum
FSQ. Et quia duo arcus QA HF simul sunt sighum unum, ergo
sol pertransit duos arcus QA HF simul in mense uno. Sed ipse
pertransit arcumANH in tempore maiore sex mensibus. Quamo-
brem pertransit totum arcum QANHF in tempore maiore septem
mensibus et pertransit reliquum arcum, qui est FSQ, in tempore
breviore quinque mensibus. Sed cum sol fuerit pertransiens duos
arcus QA HF, erit dies supra habitationem Z, et cum fuerit per-
transiens arcum FSQ, erit nox supra habitationem Z. Ergo illorum
quorum habitationis loca sunt supra punctum Z dies erit maior
septem mensibus et nox erit minor quinque mensibus. Et illud
est quod demonstrare voluimus.

28 igitur | om. B 31 ANH | QANHF B 31 itaque ] utique B 33 sol fuerit | t¢r.
B 34 eius | om. B 41 breviore | breviori B 43 supra | super B 44 erit ] est P
45 erit | est P
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11 Quorum habitationis loca declinant ad id quod sequitur
meridiem sol moratur supra eorum orizonta tempore minore tem-
pore stationis eius supra orizonta eorum quorum habitationis loca
sunt sub polo septentrionali et dies eorum est brevior die illorum
quorum habitationis loca sunt sub polo septentrionali.

M K
Y

Verbi gratia: ponam lineam meridiei: ex spera videlicet tocius
circulum ABG et ex spera terre circulum DEZ. Et ponam meguar
spere lineam BG, et ponam polum septemptrionalem punctum
G, et ponam habitationem aliquam existere supra punctum C. Et
protraham RC' et producam eam usque ad O. Erit ergo punctum
O sunt capitum habitationis C.  Dico igitur quod supra illorum
orizonta quorum habitationis loca sunt supra punctum C' sol
moratur tempore minore tempore stationis eius supra orizonta

1-5 Quorum ... septentrionali | hec enuntiatio in solo B; textus falsos de P et B
vide in appendice 7 meguar | megnar B 9 aliquam ] om. B 10 eam ] eum B
11 sunt | summa B 11 igitur | ergo B

7 DEZ | et centrum spere punctum R add. P 11 C ] et sit elongatio puncti O a
puncto G minor elongatione cuiusque tropicorum ab equatore diei add. P
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eorum quorum habitationis loca sunt sub polo septentrionali et
dies eorum est brevior die eorum quorum habitationis loca sunt
sub polo septentrionali.

Quod sic probatur: ponam enim duos circulos duorum tropicorum
super duas diametros LM KT et ponam circulum equatoris diei
super diametrum AH et ponam ut circulus signorum sit ANHS.
Et protraham supra punctum R lineam erectam supra RO, que sit
linea YP. Est ergo circulus signatus supra diametrum PY, eo quod
sit erectus super lineam RO, orizon habitationis C. Describam
vero supra punctum Y arcum equidistantem circulis duorum
tropicorum, qui sit arcus YX. Quia igitur supra speram sunt duo
circuli, scilicet orizon habitationis C' et circulus qui est YX, se-
cantes arcum circuli maioris, qui est circulus BYG, supra punctum
unum, quod est punctum Y, et eorum poli sunt supra ipsum, ergo
ipsi se contingunt. Ergo orizon habitationis C' contingit circulum
YX. Circulus ergo YX est maior circulorum semper apparentium
in habitatione C. Ergo arcus UNlj, qui est portio circuli signorum,
semper est supra orizonta habitationis C. Ergo cum sol fuerit
pertransiens arcum UND/, erit supra orizonta habitationis C. Arcus

15 eorum! | om. B 17 duorum ] om. B 19 super | supra B 24 YX | YX, se-
quitur littera deleta P 24 igitur | ergo B 32 supra | super B

24 YX ] et sit secans orbem signorum in duobus punctis U et D add. P 29 YX! ]
ex parte poli manifesti add. P
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autem UND est minor arcu ANH. Ergo sol moratur supra orizonta
habitationis C' minus quam supra orizonta habitationis Z, scilicet
habitationis que est sub polo septemptrionali.

Dico igitur quod tempus diei habitationis C' est minus tempore
diei qui est in habitatione Z. Quod sic probatur: ponam enim
unumquemaque arcuum AQ HF DZ GU medietatem signi. Mani-
festum est itaque nobis quod eorum quorum habitationis loca sunt
semper supra punctum Z tempus diei est tempus in quo sol per-
transit arcum QANHF'; et eorum quorum habitationis loca sunt
supra punctum C' tempus diei est cum sol fuerit pertransiens supra
arcum GUNDZ; ergo dies habitationis C' est minor die habitatio-
nis Z. Sol igitur moratur supra eorum orizonta quorum habitatio-
nis loca declinant a polo septemptrionali tempore breviore tem-
pore stationis eius supra orizonta eorum quorum habitationis loca
sunt sub polo septemptrionali. Et illud est quod demonstrare
voluimus.

12 Quorum sunt capitum elongatur a polo apparente sicut tropi-
cus elongatur a circulo equatoris diei tunc sol, cum fuerit in tropico
estivo, morabitur supra eorum orizonta tempore noctis et diei, et
erit eorum dies in hora illa triginta dierum; in tropico vero hye-

36 igitur | ergo B 38 DZ GU] UG DZ P, UH AD B 40 semper | om. B
42 supra punctum ] sub puncto P 43 GUNDZ | ANH B 44 igitur | ergo B
1 sunt | cenith B 2 a circulo equatoris ] ab equatore B 3 eorum orizonta | tr.
B 4 illa] ista B

45 septemptrionali | minus elongatione cuiuslibet tropicorum ab equatore diei add.
P
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mali morabitur tempore noctis et diei sub orizonte. Et residuum
dierum ad residuum noctium erit secundum proportionem:.

A
0
L b T
Q
S N
B Q G
B
M Z
H

Verbi gratia: ponam lineam meridiei: ex spera videlicet tocius
circulum ABG et ex spera terre circulum DEZ, et ponam meguar
lineam BG, et ponam polum spere septemptrionalem punctum G.
Et ponam circulos duorum tropicorum super duas diametros TK
LM, et ponam diametrum circuli equatoris diei lineam AH; et
ponam arcum LA equalem arcui OG, et producam RO. Erit ergo
punctum O sunt capitum in habitatione E.

Dico igitur quod quorum habitationis loca sunt supra punctum
E sol cum fuerit in tropico estivali morabitur supra eorum orizonta

8 et' | supra B 8 meguar | megnar B 9 ponam | om.B 12 producam ] punctum
add. B 13 sunt | cenith B 14 igitur | ergo B 14 quod | om. B
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tempore noctis et diei simul et erit eorum dies triginta dierum.
In tropico vero hyemali cum fuerit morabitur sub eorum orizonte
tempore noctis et diei simul, et erit residuum <dierum> eorum
ad residuum noctium eorum secundum proportionem.

Quod sic probatur: ponam enim circulum signorum ANHS et
protraham LR RK. Constat igitur quod LRK est linea recta
et quod ipsa est erecta supra RO et quod circulus descriptus
supra diametrum LK, quia est erectus supra RO, est orizon
habitationis F et est contingens lineas duorum tropicorum. Et
quia supra speram sunt duo circuli, circulus videlicet descrip-
tus supra diametrum LK, qui est orizon, et circulus tropici
estivalis, qui est TNK, secantes arcum circuli maioris supra
speram, qui est circulus ABG, supra punctum unum, quod
est punctum K, super quem sunt eorum poli, ergo ipsi sunt
contingentes se. Et quia circulus descriptus supra diametrum
LK, <qui> est orizon habitationis E, contingit circulum tropici
estivalis, qui est circulus TNK, ergo circulus tropici estivalis,
qui est KNT, est maior circulorum semper apparentium in
habitatione F, et circulus tropici hyemalis, qui est LSM, est
maior circulorum semper occultorum in habitatione F. Quia
igitur punctum N semper transit supra circulum KNT et punc-

16 noctis | motus B 21 igitur | ergo B 22 circulus descriptus | linea descripta
B 29 super | supra B 30 se | om. B 30 Et quia | textus Arabicus habet fa-
idh®® quod esset Latine itaque aut ergo 31 E ] ergo orizon habitationis E add. P
31 contingit ] tropicum estivalem vel add. B 33 qui ] om. B 34 LSM | KM B
35 semper occultorum | tr. B 36 igitur | ergo B

20

25

30

35



25

30

35

70 Theodosius, De habitationibus, Prop. 12

Tl o 0 Wi T W gy o d 8505 o s Ta] o ey L0 8
oK G o Tl B oy o K G Y B
O 1)y meall A O e oo 1) el OF Ul e oS0
Oy g2 kel AL 3 et O W gl (s 52l B OF e L
oty S ol o sl AL 3y 531 Gas Ll )

N

K omi ol als ooy Loy o aaly 058 39l s 3 ol Il
FOS b ol 055 g kAl DO E0 e oo Bl
0¥ 0 K e Ll O B op ogp el el 236130 anly
G o el 0B el 2 B0 e O ol g o ik Lasges
ST ey gy o ) (i) Jgs 3 L) 055 Loy ot

Cow ol byl bty 2d e YWl 3L ) ol
25L0d ] L SN 2555 4o bod Jom A 25 &i? ] om K 25 |

,N 25652]0m.K 25?&?]\~|@Q@Q\Uﬂ;cjb&;J}£
add. marg. A 26 das ] om. K 26 ] om. K 27&{...&]0m.K

27 < ] Go N 28 o | Wleadd K 20 Y1 | (o NIN 29 o5 ] om. K
30 3V ] e NIN 31 Jgly | JSBK 31 59K ... 3 ] om K 31 0s$ | om.
N 31 ea)ly | il 553 3 05 add. K 327@5]7);&: EN,
¢ GrK 32500 ¢ 2A aoN, i ¢IK 33 T»b’iji wly 7y N
33 136 ] BsK 33 s | om K 33 Sog ] S, 5 AN, G 1K 33 Y ] oY,

K 3401 s | om K 34 g | b P K 31 D0 | O 2 AN, s o
K; 3o add. K 34 bl | W, comr in Oye pys A A, i g | 93 45K
35 Js=3 | om K 35 gy | albyK 35 3L ] JUN 3536 i ... 3L |
LW JL G W LK 36 ol L3 ] LIVAN S 36 JWE ] LU AN
36 Lwd o | supra, & F add. A; aeo SN




Theodosius, De habitationibus, Prop. 12 71

tum S est semper transiens supra circulum LSM, patet itaque
nobis quod punctum N est semper supra terram in habitatione
E et quod punctum S semper sub terra in habitatione F. Sed
quia, cum sol sit supra N, est in tropico estivali, et cum fit supra
punctum S, est in tropico hyemali, manifestum est igitur nobis
quod sol in tropico estivali moratur tempore noctis et diei supra
orizonta et in tropico hyemali moratur tempore noctis et diei sub
terra.

Et dico quod in hora illa dies est triginta dierum. Quod sic
probatur: ponam enim unumquemque duorum arcuum NG NF
medietatem signi; erit ergo totus arcus FN@ signum unum. Ergo
cum sol fuerit pertransiens arcum QNF, erit dies habitationis F,
quoniam eius lumen eis apparet. Et quia arcus QNF' est signum
unum, ergo sol pertransit ipsum in triginta diebus; ergo erit dies
intra tropicum estivalem triginta dierum. Et manifestum est nobis
quod totum residuum dierum ad residuum noctium est secundum
proportionem. Et illud est quod demonstrare voluimus.

Expletus est liber theodosii de locis habitabilibus.

37 LSM ] KN B 40 et ] sed B 41 punctum | om. B 41 igitur | ergo B
45 dies | om. B 47 FNQ | in corr. P 47-48 Ergo cum | tr. B 51 intra ] inter
B 54 de | sp add. et del. P 54 habitabilibus ] corr. in habitationum P

40

45

50



72 Theodosius, De habitationibus, Prop. 12
Aoz s Solally oul G b sedly (SLD 3 sigdsl LS £ [A]

Slall LA 53 o ool Y] e essdsl oo SLAT O 5[N]
4 b 2ol 2B [0] e randl Wl by § sy W) ae

L] de2 Uae de gkog Gl ) W) ed]

QUsdl o Sbed! By o e 22 5 Sl (3 ugsasl OB ¢ [K]
(M«,,«@J\fj.us&;wyj@lwwwM;Bd.,nuu



Theodosius, De habitationibus, Appendix 73

Appendix

False enunciation for Prop. 11 in P and B
(in B added at the end of Prop. 10):

Quorum habitationis loca declinant ad id quod sequitur septemp-
trionem sol moratur supra eorum orizonta tempore minore sta-
tionis eius supra orizonta eorum quorum habitationis loca sunt
sub polo septemptrionali et eorum dies est brevior die eorum quo-
rum habitationis loca sunt sub polo septemptrionali. Verbi gratia:
ponam lineam meridiei ex spera videlicet tocius circulum ABG
etc.

Second false enunciation for Prop. 11, in P alone:

Quorum habitationis loca declinant a polo septemptrionali mi-
nus elongatione cuiusque tropicorum ab equatore diei sol moratur
supra eorum orizonta tempore minore tempore stationis eius supra
orizonta eorum quorum habitationis loca sunt sub polo septemptri-
onali et dies eorum est brevior die illorum quorum habitationis loca
sub polo sunt septemptrionali.

2 minore | minoris B 4 polo | loca B 6 meridiei | et add. et del. P 7 etc ] om.
P

10






English Translation and Comments

[basmala etc.]
Book of Theodosius on Places of Habitation

Prop. 1. For those whose places of habitation are under the
north pole the half of the sphere of the world visible to them is
always visible to them and the half of the sphere of the world
invisible to them is always invisible to them; and nothing of the
stars rises or sets for them. But what of the stars is in the half
of the sphere visible to them is always visible to them; and what
of them is in the half of the sphere invisible to them is always
invisible to them.

Ezample: we assume for those whose places of habitation are under
the north pole the orb of the meridian: in the sphere of the world
circle ABGD and in the sphere of the Earth circle EZHT?, the
axis of the sphere line AB, and the poles of the sphere points A
and B. We assume some place of habitation at point F. So the
zenith of the place of habitation F is point A. [ say: for those
whose places of habitation are at point E the half of the sphere of
the world visible to them is always visible to them, the half of the
sphere of the world invisible to them is always invisible to them,
and nothing of the stars rises or sets for them; but the stars in
the half of the sphere visible to them are always visible to them
and the stars in the half of the sphere invisible to them are always
invisible to them.

Proof: we assume as centre of the Earth point K. It is obvious that
point K is also the centre of the world. From point K we draw
line GD perpendicular to line AB. So the circle drawn on diameter
GD standing on line AB? is the orb of the equator. So the orb of

YEZHT: EZ NK and Latin, EZH Greek.

2is the horizon for place of habitation E and the circle drawn on diameter
GD standing on line AB add. AK and Latin; not in Greek; in IN this passage
is heavily distorted.
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the equator is the horizon of place of habitation E. Since all the
courses of the fixed stars are parallel to the orb of the equator, it
is obvious to us that nothing of the fixed stars meets the horizon
that has been supposed for the place of habitation £ and [nothing]
rises or sets there. But what of them is in the half of the sphere
GAD is always visible to them and what of them is in the half of
the sphere GBD is always invisible to them. Q.E.D.

Prop. 2. For those whose places of habitation are under the orb
of the equator all the fixed stars rise and set and the time of their
travel above their horizon is equal to the time of their travel below
it.

Ezxample: we assume for those whose places of habitation are under
the equator the meridian line: in the sphere of the world circle
ABGD and in the sphere of the Earth circle EZHT, the diameter
of the orb of the equator line AB, and we assume some place of
habitation at point E. So the zenith of the place of habitation E
is point A. I say: for those whose places of habitation are at point
E all the fixed stars rise and set and the time of their travel above
their horizon is equal to the time of their travel below it.

Proof: we assume as centre of the Earth point K. Point K is also
the centre of the world. Through point K we draw line GKD stand-
ing on line AB. So it is clear that line GKD is the axis of the sphere
and that the circle drawn on diameter GD, which stands on line
AB, is the horizon of place of habitation E and [that] the circle
drawn on diameter GD standing on circle ABGD passes through
the poles of the sphere. So the horizon of place of habitation E
passes through the poles of the sphere. Since the fixed stars travel
on parallel orbs, parallel to the orb of the equator, and the circle
passing through the poles of the sphere bisects the parallel circles
and the horizon of place of habitation E passes through the poles
of the sphere, the horizon of place of habitation E bisects the par-
allel orbs on which the fixed stars travel. So the time of the travel
of the fixed stars above the horizon of place of habitation F is
equal to the time of their travel below it, because each of them in
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place of habitation E travels a semicircle above the Earth and a
semicircle below the Earth. Q.E.D.

Prop. 3. Above every place of habitation under the “Middle
Zone”3, which is the belt of the signs, the orb of the zodiac stands
[at right angles] at some time every day.

FEzxample: we assume for those whose places of habitation are under
the middle zone the meridian line: in the sphere of the world circle
ABGD and in the sphere of the Earth circle EZH. The diameters
of the two tropics we assume as lines KL. MN. Let point S be the
centre of the Earth. We draw lines KS SM. So the middle zone is
in the sphere of the world arc KM, which is between the two points
of the tropics, and in the sphere of the Earth arc QFEF, which is
similar to it.

I say: above each place of habitation under the middle zone the
circle of the zodiac stands [at right angles] at some time every day.

Proof: we assume a place of habitation at point F. We join points
E S by line ES and produce it to point A. So point A is the zenith
of place of habitation E. From point S we draw a line standing
on line AB: line GD. So the circle drawn on diameter GD, which
stands on line A B, is the horizon of place of habitation E. Since the
circle of the zodiac passes through the total arc that is between*
the two tropics, it necessarily reaches point A in its motion at
some time; and when it reaches point A, it reaches at the same
time point B, which is its opposite. So line AB is a diameter of
the circle of the zodiac and line AB stands on the horizon of place
of habitation E. So the circle of the zodiac, when it reaches points
A B, stands [at right angles] on the horizon of place of habitation

3In Arabic, mintagat al-burij, which would properly be the belt of the
zodiac. The zone here intended, however, is the space between the two tropics,
as defined in the course of this proposition; cf. also the scholion 14 to p. 18, 2
in Fecht’s edition, p. 46.

“As in Greek, Arabic here has bayna, “between”. Latin, however, has ez,
following an incorrect Arabic reading min instead.
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E. Therefore the circle of the zodiac stands above each place of
habitation under the middle zone every day for some time. Q.E.D.

Prop. 4. For those whose zenith is as distant from the visible
pole as one of the two tropics is from the orb of the equator, six
[zodiacal] signs rise and set together.

Example: we assume the meridian line in the sphere of the world
as circle ABGD and in the sphere of the Earth as circle EZH; the
axis of the sphere is line GD, the visible pole is at point D, the
diameter of the orb of the equator is line AB and the diameters
of the circles of the tropics are lines KL MN. Let arc KA be equal
to arc D@. We draw line S@Q and we assume a place of habitation
at point F. So the zenith of place of habitation F is point ), and
point @ is as distant from pole D as is one of the two tropics from
the orb of the equator. I say: for place of habitation E six signs
rise and set together.

Proof: we join points K S and points S N. Since line AB is a
diameter and arcs AK NB are equal, it appears to us that line
KS[N] is straight. Also, since arc KA is equal to arc D@, when
we make arc AQ common, total arc K@ is equal to total arc AD.
Therefore angle KSQ is equal to angle ASD and angle ASD is
right. So angle KS@ is right. So line KN is perpendicular to line
S@Q. Therefore the circle drawn on diameter KN, which stands on
line S, is the horizon of place of habitation E. Since the horizon of
place of habitation E and the tropic circle, whose diameter is line
MN, cut an arc from circle ABG® at one point, point N, and [since]
their poles, points D Q, are on it%, they touch each other”. So the
circle of the horizon of place of habitation F touches the tropic
circles. So the zodiac circle touches the circles which are touched by
the horizon of place of habitation E. So, when the sphere rotates,
the zodiac circle coincides with the horizon of place of habitation

5 ABG is the reading in the Arabic manuscripts; Greek has AAB and variant
ABI; in Latin P has ABD and B has ABGD.

51.e. circle ABG.

TCf. Theodosius, Sphaerica II 3.
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E. And when the zodiac circle coincides with any horizon and then
the sphere rotates, its halves change places: six signs rise together
and six signs set together. Q.E.D.

Prop. 5. For those whose places of habitation are under the orb
of the equator the meridian line cuts [that] half of the zodiac which
is above the horizon into two equal halves when the two points of
contact of the zodiac circle and the two tropic circles are on the
horizon; at this [time] the zodiac circle stands [at right angles| on
the horizon.

Ezample: we assume for those whose places of habitation are under
the orb of the equator some horizon, circle ABGD; so circle ABGD
passes through the poles of the sphere. As the diameters of the two
tropic circles we assume lines AG BD; and as the zodiac circle we
assume circle AEB. Let the two points of contact of the zodiac and
the tropic circles on the horizon be points A B, the diameter of
the zodiac circle line AB and the meridian circle arc HET. I say:
arc AFE is equal to arc EB and circle AEB stands on the horizon.

Proof: we draw a straight line from H to T and from S® to E. It
becomes clear to us that line HT is the axis and point S the centre.
Since circle AGBD, which is the horizon, passes through the poles
of the sphere and on the sphere there are two circles touching each
other, the zodiac and the tropic circle, and their point of contact
is on the horizon and [since] great circle HAD has been drawn
through the pole of one of them, which is point H, and through
the point of contact, which is point A, therefore circle HAD passes
through the poles of the other circle?, which is circle AEB, and
stands on it'%. Therefore circle AEB stands on circle HAT and
circle HET stands on circle HAT. So the common intersection
of circles HET AEB stands on circle HAT' and their common
intersection is line ES. So line ES is perpendicular to circle HAT

8In this proposition Arabic and Latin have S for the Greek Z.
9Cf. Theodosius, Spaerica 11 5.

10Cf. Theodosius, Sphaerica 1 16.

"By Euclid XI 19.
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and is also perpendicular to AB and to HT'?. Mark § is the centre
of circle AEB. So arc AF is equal to arc EB. So the meridian circle
bisects the half of the orb of the zodiac that is above the horizon,
since the two points of contact of the orb of the zodiac and the
two tropic circles are on the horizon. At this [time] the circle of
the zodiac stands on the horizon. Q.E.D.

Prop. 6. For those whose places of habitation are under the
orb of the equator all the halves of the zodiac circle rise in equal
times. Similarly also opposite arcs of the zodiac circle rise for them
in equal times.

Ezample: we assume for those whose places of habitation are under
the orb of the equator some horizon, circle ABGD*!3, and we
assume as the orb of the zodiac circle AEGZT. What of it is below
the Earth is arc AEG. On the zodiac circle we assume two [equal]
arcs opposite each other, AE GZ. Let the parallel circles, on which
points E Z A G move, be circles KELT* MHNZ* AB GD. I say:
the two halves of the zodiac circle, which are AFHG GZTA, rise
in equal times'*. Proof: since circle ABDG*, which was assumed
as the horizon, bisects circles BA KTLE MZNH GD, each of arcs
EGZ HGT ZTAE TAH is a semicircle. Also, since each of arcs
AB* KL* is a semicircle, in the time in which point A traverses arc
AB point E also starts from point K and traverses arc KL. But
in the time in which point A starts from point A and traverses arc
AB, its opposite, point G under the Earth, starts from point G and
traverses arc GD and semicircle AEG rises. In the time in which
point FE starts from K and traverses KL, its opposite, point Z,
starts from point N and traverses arc NHM and semicircle EGZ'

12By Euclid XI Def. 3.

131n this proposition the letter sequences marked with an asterisk correspond
with each other in Greek, Arabic and Latin. All the other letters have been
exchanged left-right in the Arabic (and subsequently in Latin) vis-d-vis the
Greek, in the following way: (Greek) A — (Arabic, Latin) B, B - A, I' = G
(identical 1), E-T,Z-H H-Z,0 -E,K-L, A-K, M- Nand N - M.

'“Here the Arabic adds: Similarly arcs AE GZ rise in equal times. This
addition is not in Greek or Latin.

5Deviant from the Greek and Arabic, Latin here has AZG.
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rises. So the semicircle which is arc AEG'® and the semicircle
which is arc FGZ rise in equal times. Similarly we also explain
that the semicircle which is arc EGZ rises in times equal'” to the
times of the rising of the semicircle which is arc HGT, and the
semicircle which is arc HGT rises in times equal to the times of
the rising of the semicircle which is arc GTA. So it is clear that for
those whose places of habitation are under the orb of the equator
all the halves of the zodiac circle rise in equal times.

I say: the arcs lying opposite each other rise also in equal times.
Proof: since the semicircle which is arc AFEG rises in times equal
to the times of the rising of the semicircle which is arc EGZ, when
we subtract from both of them the rising time of arc EG common
to both of them, there remains the rising time of arc AE equal
to the rising time of arc GZ. So arcs AE GZ rise in equal times.
Q.E.D.

Prop. 7. For those whose horizons differ only in their being
more easterly or more westerly the fixed stars neither rise nor set
together. But by the same amount that they rise earlier for those
living more to the east they set earlier for them.

Ezxample: we assume two horizons, circles ABG ADG. Between the
two horizons ABG ADG there is absolutely no difference except
that ADG is more easterly than ABG. I say: the fixed stars do
not rise and set together on horizons ABG ADG. But in the same
amount that they rise earlier on horizon ADG they set earlier on
it.

Proof: we assume the circle of permanent visibility which is touched
by the two horizons as circle EZH. And we assume one of the fixed
stars at point T. Further, we assume the circle parallel to the equa-
tor on which star T travels as circle KTL. East is towards D and
west towards B. When star T is at point D, it rises over horizon
ADG; and when it is at point K, it rises over horizon ABG. When

Deviant from the Greek and Arabic, Latin here has ZAE.
"The passage “Similarly ... in times equal” has been omitted in Latin.
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it is at point L, star T sets on horizon ADG, and when it is at
point B, it sets on horizon ABG. So star T rises for those nearer
to the east before its rising for those further away from it; and
it sets for them before its setting for those who are further away
from it [sc. the east].

I say: in the amount that it rises earlier over horizon ADG it
sets earlier on it. Proof: since arc FHZ is similar to each of arcs
DK LB, arc DK is similar to arc LB; they are on the same
circle. So arc DK is equal to arc LB. So in the same time that
point T traverses arc DK, it also traverses arc LB. But the time
in which star T traverses arc DK is the same by which its rising
over horizon ADG precedes its rising over horizon ABG. And the
time in which star T traverses arc LB is the same by which its
setting on horizon ADG precedes its setting on horizon ABG. So
in the amount that the rising of T for those living towards the
east is earlier, its setting for them is also earlier. Q.E.D.

Prop. 8. Of those whose places of habitation are under one of
the meridian lines, for those of them who are [more] to the north
all the fixed stars which are between the always-visible circle and
the orb of the equator remain above the horizon longer than for
those of them who are [more] to the south; and in the amount that
their rising is for those of them who are [more] to the north earlier,
in that amount their setting is later. And the [stars| between the
greatest of the always-invisible circles and the orb of the equator
remain above the horizon of those who are [more] to the south
longer than above the horizon of those who are [more] to the north;
and in the amount that their rising is earlier for them, in that
amount their setting is later for them. The stars on the equator
rise and set for them together.

Ezample: we assume for those whose places of habitation are un-
der one of the meridian lines two horizons, circles ABG DBG.
The meridian line we assume as arc ADF and the greatest of the

18Cf. Theodosius, Sphaerica 11 13.
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always-visible circles on the two horizons as circles DZH ATK
and the orb of the equator as arc BG. So it is obvious that arc BG
passes through points B G. I say: all the stars that are between
the orb of the equator, BG, and the always-visible circle, DZH,
remain above the horizon of those whose places of habitation are
inclined more to the north longer than above the horizon of those
whose places of habitation are inclined more to the south. In the
amount that their rising above those whose places of habitation
are inclined more to the north is earlier, in that amount their set-
ting for them is later. What of them [sc. the stars| is between the
orb of the equator and the greatest of the always-invisible circles
remains above the horizon of those whose places of habitation are
inclined more to the south longer than above the horizon of those
whose places of habitation are inclined more to the north; and in
the amount that their rising for them is earlier, in that amount
their setting for them is later. The stars that are on the orb of the
equator rise and set for them together.

Proof: we assume one fixed star at point L, and let it be between
the orb of the equator and the greatest of the always-visible circles,
DZH. Let the circle parallel to the orb of the equator, on which
star L travels, be circle MFS. East shall be towards M and west
towards S. It is obvious that star L, when it is at point M, rises on
horizon DBG, and when it is at point NV, it rises on horizon ABG,
when it is at S, it sets on horizon ABG, and when it is at point @),
it sets on horizon DBG. So star L, when it is between the orb of
the equator and the greatest of the always-visible circles, remains
above the horizon of those whose places of habitation are nearer
to the north longer than above the horizon of those whose places
of habitation are nearer to the south.

I say: in the amount that it rises earlier for them, in that amount
it sets later for them. Proof: since arc MF is equal to arc FQ
and arc NF equal to arc FS, because the meridian line, DAF, is
common to the two horizons, the remaining arc MN is equal to
the remaining arc S@Q. So star L traverses arcs MN S@ in equal
times. But arc MN is the amount of time by which the rising of
star L on horizon DBG is earlier, and arc S is the amount of
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time by which the setting of star L on it is later. So in the same
amount that its rising on horizon DBG is earlier, in that amount
its setting on it is later. So in the amount that the rising of L on
the horizon of those whose places of habitation are in the north is
earlier, in that amount its setting for them is later.

We also assume a fixed star at point C. Let it be between the orb of
the equator and the greatest of the always-invisible circles. As the
circle parallel to the orb of the equator, on which star C' travels,
we assume circle ROPY. So it is obvious that RO is equal to PY
and that star C travels above the horizon of those whose horizon is
more to the south arc RC'Y, and above the horizon of those whose
places of habitation are more to the north arc OCP. So star C
remains above the horizon of those whose places of habitation are
more to the south longer than above the horizon of those whose
places of habitation are nearer to the north. So it is obvious to
us that the stars that are on the orb of the equator rise on both
horizons at point G and set at point B. Q.E.D.

Prop. 9. When the horizons are not under the same line of the
meridian lines, all the fixed stars that are between the always-
visible circle and the orb of the equator remain above the horizon
of those whose places of habitation are nearer to the north longer
than above the horizon of those whose places of habitation are
nearer to the south; and what of them is between the always-
invisible circle and the orb of the equator remains above the hori-
zon of those whose places of habitation are nearer to the south
longer than above the horizon of those whose places of habitation
are nearer to the north.

Ezxample: we also assume two horizons, circles ABG DEZ; they
should not be under the same line of the meridian lines. As the
meridian line of horizon DEZ we assume circle DHT' and as the
always-visible circles circles DKL AMN; as the equator we assume

9Different from Greek and Latin, Arabic here also adds the meridian line
for horizon ABG, for which the manuscripts give different letters: ABG (A, in
the margin), AZG (N) and AHT (K).
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circle EZG?°. I say: all the stars that are between the orb of the
equator, EZG, and the greatest of the always-visible circles, DKL,
remain above horizon DEZ longer than above horizon ABG.

Proof: through point M we draw a great circle, MEZ; let it touch
circle AMN. So it is obvious that it passes through points F Z. We
imagine circle MEZ as a horizon. So, since there is no difference
between the two horizons MEZ ABG except that horizon ABG
is inclined towards the east, the fixed stars remain above horizon
MEZ the same time as above horizon ABG.

Also, since the two horizons DEZ MEZ are under the same line
of the meridian lines, DMH?!, all the fixed stars between the orb
of the equator, FZ, and the greatest of the always-visible circles,
DKL, remain above horizon DEZ longer than above horizon MEZ.
But it has become clear that the time of stay of the fixed stars
above horizon MEZ is equal to the time of their stay above horizon
ABG. So, what of the fixed stars is between the orb of the equator,
EZH, and the greatest of the always-visible circles, DKL, remains
above the horizon of those whose places of habitation are inclined
towards the north longer than above the horizon of those whose
places of habitation are inclined towards the south. And what of
them is between the greatest of the always-invisible circles and the
orb of the equator remains above the horizon of those whose places
of habitation are more inclined to the south longer than above the
horizon of those whose places of habitation are more inclined to
the north. Q.E.D.

Prop. 10. For those whose places of habitation are under the
north pole the Sun remains above their horizon longer than six
months and below the horizon nearly six months. Also, their day
is longer than seven months and their night nearly five months.

Ezample: we assume for those whose places of habitation are under
the north pole the meridian line: in the sphere of the world circle

2EZG is the reading in Greek and Arabic; Latin has EHZ.
2LDMH is the reading of Arabic manuscripts AK and Latin, Arabic
manuscript N has DEH; Greek has AMO.
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ABG and in the sphere of the Earth circle DEZ. As the axis of
the sphere we assume line BG and as the north pole point G. We
assume some place of habitation at point Z. I say: for those whose
places of habitation are at point Z the Sun remains above their
horizon longer than six months and below their horizon nearly six
months and their day is longer than seven months and their night
nearly five months.

Proof: we assume the line of the equator as diameter?? AH, the
two tropical circles on diameters TK LM as arcs TNK LSM and
the circle of the zodiac [as circle] SANH. So it is obvious for us
that the equator is a horizon for place of habitation Z, that the
half of the circle of the zodiac, which is arc ANH, is the half of
the sphere of the world that is always visible and that the half of
the orb of the zodiac, which is arc ASH, is the half of the sphere
of the world that is always invisible. So when the Sun traverses
arc ANH, it is above the Earth, and when it traverses arc HSA, it
is below the Earth. The Sun traverses arc ANH in 187 days and
arc HSA in 178% days??. So the Sun remains above the horizon
longer than six months and below the horizon nearly six months.

I say: the day there is greater than seven months and the night
nearly five months. Proof: we assume each of arcs AQ HF as half a
[zodiacal] sign and we assume that the Sun travels on ANH. So it
is clear to us that when the Sun is at @, that is the last visibility of
the fixed stars, and when it is at F, that is their first visiblity?*. So,
when the Sun traverses arc QANHF??, its light appears on place
of habitation Z, but it is there night, when the Sun traverses arc
FSQ. Since arcs QA HF are together one [zodiacal] sign, the Sun
traverses arcs QA HF together in one month?® and it traverses arc
ANH in a time greater than six months®?. Therefore it traverses

22K reads “on diameter”.

23Cf. Almagest 111 4. Neugebauer, p. 757, suggests that the figure 187 came
from Hipparchus; see also p. 953.

248ee Neugebauer, p. 757-8; cf. also Morelon.

25This follows the reading of N and Greek; AK and Latin have “. .. the two
arcs QA HF”.

26The Greek text here says: in 30 days.

2"Greek: in 187 days.
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total arc QANHF in a time greater than seven months®® and the
remaining arc FSQ in nearly five months?®. But when the Sun
traverses arcs QA HF, there is daylight in place of habitation Z,
and when it traverses arc F'SQ, there is night in place of habitation
Z. So those whose places of habitation are at point Z, their day
is longer than seven months and their night nearly five months.
Q.E.D.

Prop. 11. For those whose places of habitation are inclined
towards the south the Sun remains above their horizon for less
time than for those whose places of habitation are under the north
pole and their day is shorter than the day of those whose places
of habitation are under the north pole®.

Ezample: we assume the meridian line: in the sphere of the world
circle ABG and in the sphere of the Earth circle DEZ. As the axis
of the sphere we assume line BG and as the north pole point
G3', and we assume some place of habitation at point C. We
join RC and extend it to O. So point O is the zenith of place
of habitation C. I say: for those whose places of habitation are
at point C the Sun remains above the horizon for less time than
above the horizon of those whose places of habitation are under
the north pole and their day is shorter than the day of those whose
places of habitation are under the north pole.

Proof: we assume the two tropical circles on diameters LM KT,
the orb of the equator on diameter AH and the circle of the zodiac
ANHS. Through point R we draw a line perpendicular to line RO,

Z8Greek: in 217 days.

*Greek: in 1481 days.

30The correct enunciation of Prop. 11 in Latin exists only in B. In addition to
this, P and B have a wrong version of the enunciation; and P has additionally
another enunciation, which has no counterpart in the entire treatise in either
Greek or Arabic. In four places (lines 7, 11, 24 and 29 of our edition) P has
added certain portions of text that have no counterpart in Greek or Arabic.

31 About two and a half lines of the edited Greek text here following have
been transferred in Arabic and Latin to the beginning of the next paragraph.
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line YP32. So the circle drawn on diameter PY, since it is perpen-
dicular to line RO, is a horizon for place of habitation C. Through
point Y we draw an arc parallel to the two tropical circles, arc
YX. So since on the sphere there are two circles, i.e. the horizon
of place of habitation C' and circle YX, cutting an arc of a great
circle, circle BYG?3, on one point, point Y, and their poles are
on it, they touch each other3*. Therefore the horizon of place of
habitation C' touches circle YX and circle YX is the greatest of
the always-visible circles of place of habitation C. Therefore arc
UNlj, which is a portion of the circle of the zodiac, is always above
the horizon of place of habitation C. So when the Sun traverses
arc UNﬁ, it is above the Earth in place of habitation C, and arc
UND is smaller than arc ANH. Therefore the Sun remains above
the horizon of place of habitation C' for less time than above the
horizon of place of habitation Z, i.e. the place of habitation which
is under the north pole.

I say: the time of daylight in place of habitation C' is less than its
time in place of habitation Z. Proof: we assume each of arcs AQ
HF DZ GU? to be half a sign. So it is clear for us that for those
whose places of habitation are at Z the time of their daylight is
the time in which the Sun traverses arc QANHF, and for those
whose places of habitation are at C' the time of their daylight is

32In contrast to the main tradition in Greek, Arabic and Latin, K has line
YP from top right to bottom left and line RO and arc YX on the left side of
the diagram.

33Greek here has ®T'X (which would be in our Latin YGX), N and K have
various undotted letter combinations, Gerard read it as BYG.

34Cf. Theodosius, Sphaerica 11 3

35The use of diagram letters in Greek, Arabic and Latin is identical in
Sphaerica and De habitationibus down to Gr. X = Ar. > = Lat. X. In the
letters after X De habitationibus is different from Sphaerica (cf. Table 1 in
Sphaerica, p. 8, and the table in the Introduction, above). This begins in the
Greek text where two letters following after 2 are labelled ,A and ,B in Fecht’s
edition. The situaton with ¥ and 2 is consistent in De habitationibus: ¥ =
Ar. oo = Lat. U, and Q = Ar. oo = Lat. fi in the manuscripts, D in our
edition. Of ;A and ,B our Arabic manuscripts show an equivalent only for ,B,
and in K alone: ¢ = Lat. ¢ in P, G in our edition. These odd letters appear
only here, in Prop. 11. And for these letters it appears that two different
versions become visible in the Arabic and Latin texts: one version in Arabic
AN and al-TusT’s Tahrir, in Latin rendered in B, and the other version, closer
to Fecht’s Greek text, in Arabic K and Latin P. Similarly, twofold versions
appear in Prop. 12, Arabic line 1, “being distant” (AN tan@a, sixth form
of n--y; K and al-Tast bu‘d) and lines 4-5, 13-14 and 35-36, “in proportion”
(AN ‘ala nisba = Lat. secundum proportionem [here al-Tust kull nisba], K
kafa and takafa, third and sixth forms of k-f-y). In Prop. 11 the odd letters
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when the Sun traverses arc GUNDZ. So the time of daylight of
place of habitation C' is less than the time of daylight of place of
habitation Z. So for those whose places of habitation are inclined
to the south®® the Sun remains above their horizon for less time

than above the horizon of those whose places of habitation are
under the north pole. Q.E.D.

Prop. 12. For those whose zenith is equally distant from the
visible pole as the tropic is from the equator, the Sun at the sum-
mer solstice remains above their horizon for the time of a night
and a day [nahar]| and their day [nehar| at that time is 30 days
[yawm]3"; at the winter solstice it remains for the time of a night
and a day below the horizon, and the remaining days are to the
remaining nights in proportion.

Example: we assume the meridian line: on the sphere of the world
circle ABG and on the sphere of the Earth circle DEZ. As the
axis we assume line BG, as the north pole of the sphere point G;
the circles of the tropics we assume on diameters TK LM and the

appear twice, in line 24 (arcs ,AQ and ,B¥), and in line 27 (arc ,AQNV¥,B). In
line 24, A has omitted these two arcs altogether, N and al-Tust call them

G (in N misspelled as C), which appears in Latin B as a fi (AD in our

ed.), and C o in B uh (our UH); K has ¢ C (both letters are corrupt) and
o2 ¢ (=our GU) = Latin in P: vi (sic MS, = our UG) and fi 7 (= our DZ)
— note that Latin has ,B¥ first and ,AQ second. In line 27, AN and al-Tust
have ANH (with various erroneous or defective spellings), which also appears

in Latin in B. K, on the other hand, has ca.e & (where f is obviously a
miswriting for n — so there are three of the five letters in Greek, N¥ B; ¢ is

some erroneous letter, a > for (2 is omitted, and there is no Arabic rendering
for Greek ,A, neither in K nor in AN and al-Tisi); the Latin, in P, renders
the five Greek letters fully, in reverse order: iun fi 7 (= our GUNDZ, where we
have substituted % = Z for ,A).

36 “inclined to the south” is the reading in Greek and Arabic. AN add to
this “[away] from the north pole”, and this alone has been rendered in Latin:
a polo septentrionali.

3Tnehar in Arabic is the extent of daylight, from sunrise to sunset, whereas
yawm is the day of 24 hours.
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diameter of the orb of the equator as line AH. We assume arc LA
equal to arc GO. We join RO, and we assume a place of habitation
at mark F. So point O is the zenith in place of habitation E.

I say: for those whose places of habitation are at point E the Sun
at the summer solstice remains above their horizon for the time
of a night and a day together and their day [nahar] is thirty days
[yawm]; at the winter solstice it remains below the horizon for the
time of a night and a day together, and their remaining days are
to their remaining nights in proportion.

Proof: we assume the circle of the zodiac as ANHS. We join LR
RK. So it is obvious that LRK is a straight line and that it stands
[at right angles] on RO and that the circle drawn on diameter LK,
since it is standing on RO, is the horizon of place of habitation F
and touches the lines of the tropics. Since®® on the sphere there
are two circles, the circle drawn on diameter LK, which is the
horizon, and the circle of the summer tropic, TNK, cutting an
arc from a great circle on the sphere, circle ABG, at one point,
K, and their poles are on it, they touch each other3?. Therefore
the circle drawn on diameter LK, which is the horizon of place of
habitation E, touches the circle of the summer tropic, circle TNK.
Therefore the circle of the summer tropic, KNT, is the greatest of
the always-visible circles in place of habitation E and the circle
of the winter tropic, LSM, is the greatest of the always-invisible
circles in place of habitation FE. Since point N always travels on
circle KNT and point S always on circle LSM, it becomes clear to
us that point N is always above the Earth in place of habitation F
and that point S is always below the Earth in place of habitation
E. But, since when the Sun reaches N, it is summer solstice, and
when it reaches S, it is winter solstice, it becomes clear to us that
the Sun at the summer solstice remains for the time of a night and

38Gince ... always-invisible circles in place of habitation E. Greek has here
only: Circle ONK [= TNK] is always visible for those in place of habitation
E, and the winter tropic, AME [= LMS], is always invisible for those in place
of habitation FE.

39Cf. Theodosius, Sphaerica II 3.
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a day above the horizon and at the winter solstice for the time of
a night and a day below the horizon.

I say: at that time their day [nahar] is 30 days [yawm)]. Proof: we
assume each of arcs NQ NF as half a sign. So the total arc FNQ
is one sign. So when the Sun traverses arc QNF, it is day [nahar]
at place of habitation F, because its light is visible to them. And
since arc QNF is one sign, the Sun traverses it in 30 days [yawm].
So the day [nahar] at the entrance of the summer solstice is 30
days [yawm]. And it is clear to us that the remaining days are to
the remaining nights in proportion. Q.E.D.
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