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Two men looked out from prisonbars.
One saw the mud,the other saw the stars.
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KANNUR

Fort Road
Ph.: 0497 -2707546
South Bazar
Ph.: 0497 -2768216
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Dealers in

Teak Timber, Timber Log, Teak
Poles & Sizes Timber Merchants

Chandakkadave, P.O. Peroke,
Kerala - 673631
Ph. : 0495-2403119 (0), 2402770 (R)
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Chhapullia, By-Pass, Bhadrak, Orissa, Pin - 756100, INDIA
Hob 00437408824, (R) 08784251907
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Love For All Hatred For Nome

Nasir Shah (Prop.)
- Gangtok, Sikkim

All kind of Electronics
Export & Import Goods &
V.C.D. and C.D. Players

are available here s

-
AN

—

Near Ahmadiyya Muslim Mission
Gangtok, Sikkim
Ph.: 03592-226107, 281920
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AHMAD FRUIT AGENCY

Commission & Forwarding Agents :
Asnoor, Kulgam (Kashmir)

Hqgrt. Dar Fruit Co.

Kulgam

B.O. Ahmad Fruits
Mobiles : 8419049823, 9906722264
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Love for All, Hatred for None

Subaida Timbers

Dealers in
Teak Timber, Teak Poles,
Rose wood and
All Kinds of Furniture

il | .

Chandakadavu,
P.O. Faroke, Calicut
Mob. : 9387473240
Off. : 0495-2483119
Res. : 0495-2903020
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Ph. : (06784) 230088, 250853 (O)
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SAW MILL

Saw Mill Owner
&
Forest Contractor
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L ™aveemms Wascom (9 SR HE5E] Wascem Ahmed 8 2G4 G000
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- 1 ]
Benuw Collection Masroor Hesiery Foot Wear
Linp. Cosmerics & Immiration A Dicsinger Pancy Footwear for
Jewellary Leacher & Fancy Bagy, Ladies & Kids, Exclusive [losin

School Bags & Bele, Voilews E T
T T g [ g v Qe i

K.E. Complex Under Ground Floor, Shop No. 1 & 1/A

BReside: Venkatada Theartre Lane.
Dilsukh Nagar, Hydrabad-60
A.P TNDIA

Wholesale Dealer for: Mclamine, Krockey, Ceramics.

KANNURCITYH%,

Fart Road, Kannur-Kerala, Phone 1 Q4972702003 , 2712138, 27065453
Fax : 497 -2767409E8, E-mail - cily__centregf san charnat. nat
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TRANSIPORITERS & FLEET ONYX'INERS
Open Trucla S L.OC.W Available

IDaily Service tos

Hyderabad, WNagpur, Jabalpur, Indore, Bhopal
Raipur, Kateni

Spl. In: O.ID.C Truclk L.oads Accepred:

Karnataka, Andhra Pradesh,

Tamilinadu,

M aharashtra, MNM_IZ U I

Kalashipalyarm MNew Extn., Bangalore-560002

No. 75, Farha Complcs, Lst main Road, |

TP 22238666, 22918730

At Tisalpur, RO. Rahanja, Bhadrak, Pin-756111
Ph.., 06784 - 250853 (0), 250420 (R)
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NAVNEET
JEWELLERS

a\%w Ph.: 01872-220489 (S)
( 220233, 220847 (R)
CUSTOMER'S

SATISFACTION IS
OUR MOTTO

FOR EVERY KIND OF
GOLD & SILVER ORNAMENTS
(All kinds of rings & "Alaisallah"

rings also sold here)

Navneet Seth, Rajiv Seth
Main Bazzar Qadian




[ M/S. ALLIA EARTH MOVERS |

(EARTH MOVING CONTRACTOR) t

Volvo-290, 210, L&T Komatsu PC-300, 200.
Tata Hitachi, Ex-200, Ex-70, JCB, Dozer efc.
On hire basis

KUSANBI, SUNGRA, SALIPUR, CUTTACK - Ta4Z2A

Tel. : 0671 - 2112266
Mob. : 9437078266 / 9437032266 / 9438332026 / 9437378063

/

pr()’p.: Zahoor Ahmad ~ Cell : 94484 22334

s =HOUTEL
o HILL VIEW

* ¥

Hill Road, Madikari - 571201 Ph.: (08272) 223808, 221067
e-mail ; hillviewcoorg@yahoo.com

C. K. Mohammed Shavie
Proprietor

CEEKAYES TIMBERS

VANIYAMBALAM - 679339
DISTT.: MALAPPURAM
KERALA

R : Wandoor (0) 247392, (R) 247192
4265

%
BRB

OFFSET PRINTERS
AND

PUBLISHERS

BRB CENTRE, THAVAKKARA, KUNNUR - 17
Ph. : 2761010, 2761020

Shop: 0497 2712433
: 0497 2711433

SHAIKA LATIF

ARTCENTRE
Lelrgdenlinitlliomen.

3/51 NARKEL DANGA MAIN ROAD,
KOLKATA - 700 011 (Opp. NASIR BOOK)
Phone : 2352-1771

Mob. : 9847146526

Shop: 0497 2712433
- 0497 2711433

Mob. : 9847146526

JUMBO

B O OKS

{Agents for Government Publications and Educational Suppliers)

FORT ROAD, KANNUR - 670 001, KERALA, INDIA
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Copernical model.

Mo'ayyeduddin Urdi (d. 1266) was the first of
the Maragheh astronomers to develop a
non-Ptolemaic model, and he proposed a new
theorem, the "Urdi lemma".[98] Nasir al-Din
al-Tusi (1201-1274) resolved significant
problems in the Ptolemaic system by developing
the Tusi-couple as an alternative to the
physically problematic equant introduced by
Ptolemy, and conceived a plausible model for
elliptical orbits. Tusi's student Qutb al-Din
al-Shirazi (1236-1311), in his The Limit of
Accomplishment concerning Knowledge of the
Heavens, discussed the possibility of
heliocentrism. 'Umar al-Katibi al-Qazwini (d.
1277), who also worked at the Maragheh
observatory, in his Hikmat al-'Ain, wrote an
argument for a heliocentric model, though he
later abandoned the idea.

Medieval manuscript by Qutb al-Din
al-Shirazi depicting an epicyclic planetary
model.lbn al-Shatir (1304-1375) of Damascus,
in A Final Inquiry Concerning the Rectification of
Planetary Theory, incorporated the Urdi lemma,
and eliminated the need for an equant by
introducing an extra epicycle (the Tusi-couple),
departing from the Ptolemaic system in a way
that was mathematically identical to what
Nicolaus Copernicus did in the 16th century.
Unlike previous astronomers before him, Ibn
al-Shatir was not concerned with adhering to the
theoretical principles of natural philosophy or
Aristotelian cosmology, but rather to produce a
model that was more consistent with empirical
observations. For example, it was Ibn al-Shatir's
concern for observational accuracy which led
him to eliminate the epicycle in the Ptolemaic
solar model and all the eccentrics, epicycles and
equant in the Ptolemaic lunar model. His model
was thus in better agreement with empirical
observations than any previous model,and was
also the first that permitted empirical testing. His
work thus marked a turning point in astronomy,
which may be considered a "Scientific
Revolution before the Renaissance". His

rectified model was later adapted into a
heliocentric model by Copernicus, which was
mathematically achieved by reversing the
direction of the last vector connecting the Earth
to the Sun. In the published version of his
masterwork, De revolutionibus orbium
coelestium, Copernicus also cites the theories of
al-Battani, Arzachel and Averroes as influences,
while the works of Ibn al-Haytham and al-Biruni
were also known in Europe at the time.

An area of active discussion in the Maragheh
school, and later the Samarkand and Istanbul
observatories, was the possibility of the Earth's
rotation. Supporters of this theory included Nasir
al-Din al-Tusi, Nizam al-Din al-Nisaburi (c.
1311), al-Sayyid al-Sharif al-Jurjani (1339-1413),
Ali al-Qushji (d. 1474), and Abd al-Ali al-Birjandi
(d. 1525). Al-Tusi was the first to present
empirical observational evidence of the Earth's
rotation, using the location of comets relevant to
the Earth as evidence, which al-Qushji
elaborated on with further empirical
observations while rejecting Aristotelian natural
philosophy altogether. Both of their arguments
were similar to the arguments later used by
Nicolaus Copernicus in 1543 to explain the
Earth's rotation.

Islamic astronomy in China

See also: Chinese astronomy

Muslim astronomers were brought to China
work on calendar making and astronomy during
the Yuan Dynasty. Kublai Khan brought Iranians
to Beijing to construct an observatory and an
institution for astronomical studies. Jamal
ad-Din, a Persian astronomer, presented Kublai
Khan with seven Persian astronomical
instruments, including a Persian globe and an
armillary sphere, in 1267.Several Chinese
astronomers also worked at the Maragheh
observatory in Persia.

(To be continued.....)
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refraction in the Earth's atmosphere. Later in the
12th century, his successors Ibn Tufail and Nur
Ed-Din Al Betrugi (Alpetragius) were the first to
propose planetary models without any equant,
epicycles or eccentrics. Al-Betrugi was also the
first to discover that the planets are
self-luminous.Their configurations, however,
were not accepted due to the numerical
predictions of the planetary positions in their
models being less accurate than that of the
Ptolemaic model, mainly because they followed
Aristotle's notion of perfect circular

Maragha Revolution
Main article: Maragheh observatory

The "Maragha Revolution" refers to the
Maragheh school's revolution against Ptolemaic
astronomy. The "Maragha school" was an
astronomical tradition beginning in the
Maragheh observatory and continuing with
astronomers from Damascus and Samarkand.
Like their Andalusian predecessors, the
Maragha astronomers attempted to solve the
equant problem and produce alternative
configurations to the Ptolemaic model. They
were more successful than their Andalusian
predecessors in producing non-Ptolemaic
configurations which eliminated the equant and
eccentrics, were more accurate than the
Ptolemaic model in numerically predicting
planetary positions, and were in better
agreement with empirical observations. The
most important of the Maragha astronomers
included Mo'ayyeduddin Urdi (d. 1266), Nasir
al-Din al-Tusi (1201-1274), 'Umar al-Katibi
al-Qazwini (d. 1277), Qutb al-Din al-Shirazi
(1236-1311), Sadr al-Sharia al-Bukhari (c.
1347), Ibn al-Shatir (1304-1375), Ali al-Qushji (c.
1474), al-Birjandi (d. 1525) and Shams al-Din
al-Khafri (d.1550)

Nasir al-Din al-Tusi resolved significant
problems in the Ptolemaic system with the
Tusi-couple, which later played an important role
in the Copernican model.Some have described
their achievements in the 13th and 14th
centuries as a "Maragha Revolution", "Maragha

School Revolution", or "Scientific Revolution
before the Renaissance". An important aspect of
this revolution included the realization that
astronomy should aim to describe the behavior
of physical bodies in mathematical language,
and should not remain a mathematical
hypothesis, which would only save the
phenomena. The Maragha astronomers also
realized that the Aristotelian view of motion in
the universe being only circular or linear was not
true, as the Tusi-couple showed that linear
motion could also be produced by applying
circular motions only.

Unlike the ancient Greek and Hellenistic
astronomers who were not concerned with the
coherence between the mathematical and
physical principles of a planetary theory, Islamic
astronomers insisted on the need to match the
mathematics with the real world surrounding
them, which gradually evolved from a reality
based on Aristotelian physics to one based on
an empirical and mathematical physics after the
work of Ibn al-Shatir. The Maragha Revolution
was thus characterized by a shift away from the
philosophical foundations of Aristotelian
cosmology and Ptolemaic astronomy and
towards a greater emphasis on the empirical
observation and mathematization of astronomy
and of nature in general, as exemplified in the
works of Ibn al-Shatir, al-Qushji, al-Birjandi and
al-Khafri.

Ibn al-Shatir's model for the appearances of
Mercury, showing the multiplication of epicycles
using the Tusi-couple, thus eliminating the
Ptolemaic eccentrics and equant.Other
achievements of the Maragha school include the
first empirical observational evidence for the
Earth's rotation on its axis by al-Tusi and
al-Qushji, the separation of natural philosophy
from astronomy by Ibn al-Shatir and al-Qushii,
the rejection of the Ptolemaic model on
empirical rather than philosophical grounds by
Ibn al-Shatir, and the development of a
non-Ptolemaic model by Ibn al-Shatir that was
mathematically identical to the heliocentric
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and moves around the Sun, it would remain
consistent with his astronomical parameters:

"Rotation of the earth would in no way invalidate
astronomical calculations, for all the
astronomical data are as explicable in terms of
the one theory as of the other. The problem is
thus difficult of solution."

In 1031, al-Biruni completed his extensive
astronomical encyclopaedia Kitab al-Qanun
al-Mas'udi (Latinized as Canon Mas’udicus),in
which he recorded his astronomical findings and
formulated astronomical tables. In it he
presented a geocentric model, tabulating the
distance of all the celestial spheres from the
central Earth, computed according to the
principles of Ptolemy's Almagest. The book
introduces the mathematical technique of
analysing the acceleration of the planets, and
first states that the motions of the solar apogee
and the precession are not identical. Al-Biruni
also discovered that the distance between the
Earth and the Sun is larger than Ptolemy's
estimate, on the basis that Ptolemy disregarded
the annual solar eclipses.

In 1070, Abu Ubayd al-Juzjani, a pupil of
Avicenna, proposed a non-Ptolemaic
configuration in his Tarik al-Aflak. In his work, he
indicated the so-called "equant" problem of the
Ptolemic model, and proposed a solution for the
problem. He claimed that his teacher Avicenna
had also worked out the equant problem.

Andalusian Revolt

Averroes rejected the eccentric deferents
introduced by Ptolemy. He rejected the
Ptolemaic model and instead argued for a
strictly concentric model of the universe.In the
11th-12th centuries, astronomers in al-Andalus
took up the challenge earlier posed by Ibn
al-Haytham, namely to develop an alternate
non-Ptolemaic configuration that evaded the
errors found in the Ptolemaic model. Like Ibn
al-Haytham's critique, the anonymous
Andalusian work, al-Istidrak ala Batlamyus

(Recapitulation regarding Ptolemy), included a
list of objections to Ptolemic astronomy. This
marked the beginning of the Andalusian
school's revolt against Ptolemaic astronomy,
otherwise known as the "Andalusian Revolt".

In the late 11th century, al-Zargali (Latinized
as Arzachel) discovered that the orbits of the
planets are elliptic orbits and not circular orbits,
though he still followed the Ptolemaic model.

In the 12th century, Averroes rejected the
eccentric deferents introduced by Ptolemy. He
rejected the Ptolemaic model and instead
argued for a strictly concentric model of the
universe. He wrote the following criticism on the
Ptolemaic model of planetary motion:

"To assert the existence of an eccentric sphere
or an epicyclic sphere is contrary to nature. The
astronomy of our time offers no truth, but only
agrees with the calculations and not with what
exists."

Averroes' contemporary, Maimonides, wrote
the following on the planetary model proposed
by Ibn Bajjah (Avempace):

"I have heard that Abu Bakr [Ibn Bajjal
discovered a system in which no epicycles
occur, but eccentric spheres are not excluded by
him. | have not heard it from his pupils; and
even if it be correct that he discovered such a
system, he has not gained much by it, for
eccentricity is likewise contrary to the principles
laid down by Aristotle.... | have explained to you
that these difficulties do not concern the
astronomer, for he does not profess to tell us
the existing properties of the spheres, but to
suggest, whether correctly or not, a theory in
which the motion of the stars and planets is
uniform and circular, and in agreement with
observation."

Ibn Bajjah also proposed the Milky Way galaxy
to be made up of many stars but that it appears
to be a continuous image due to the effect of
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until Newton's law of universal gravitation in the
18th century.
Beginning of hay'a tradition

Ibn al-Haytham (Alhacen) was a pioneer of
the Muslim haya tradition of astronomy,
presented the first critique and reform of
Ptolemy's model, introduced experimentation to
astrophysics, and laid the theoretical
foundations for modern telescopic
astronomy.Between 1025 and 1028, Ibn
al-Haytham (Latinized as Alhazen), began the
hay'a tradition of Islamic astronomy with his
Al-Shuku ala Batlamyus (Doubts on Ptolemy).
While maintaining the physical reality of the
geocentric model, he was the first to criticize
Ptolemy's astronomical system, which he
criticized on empirical, observational and
experimental grounds, and for relating actual
physical motions to imaginary mathematical
points, lines and circles:

"Ptolemy assumed an arrangement that
cannot exist, and the fact that this arrangement
produces in his imagination the motions that
belong to the planets does not free him from the
error he committed in his assumed
arrangement, for the existing motions of the
planets cannot be the result of an arrangement
that is impossible to exist."

Ibn al-Haytham developed a physical
structure of the Ptolemaic system in his Treatise
on the configuration of the World, or Maqalah fi
hay'at al-?alam, which became an influential
work in the hay'a tradition. In his Epitome of
Astronomy, he insisted that the heavenly bodies
"were accountable to the laws of physics." The
foundations of telescopic astronomy can also be
traced back to lbn al-Haytham, due to the
influence of his optical studies on the later
development of the modern telescope.

In 1038, Ibn al-Haytham described the first
non-Ptolemaic configuration in The Model of the
Motions. His reform was not concerned with
cosmology, as he developed a systematic study
of celestial kinematics that was completely

geometric. This in turn led to innovative
developments in infinitesimal geometry. His
reformed model was the first to reject the
equant and eccentrics, separate natural
philosophy from astronomy, free celestial
kinematics from cosmology, and reduce
physical entities to geometrical entities. The
model also propounded the Earth's rotation
about its axis, and the centres of motion were
geometrical points without any physical
significance, like Johannes Kepler's model
centuries later. Ibn al-Haytham also describes
an early version of Occam's razor, where he
employs only minimal hypotheses regarding the
properties that characterize astronomical
motions, as he attempts to eliminate from his
planetary model the cosmological hypotheses
that cannot be observed from Earth.

Al-Biruni was the first to conduct elaborate
experiments related to astronomical
phenomena, and he introduced the analysis of
the acceleration of planets, discovered that the
motions of the solar apogee and precession are
not identical, discussed the possibility of
heliocentrism, and suggested that the Earth's
rotation on its axis would be consistent with his
astronomical parameters.

Early alternative models

In 1030, Abu al-Rayhan al-Biruni discussed
the Indian planetary theories of Aryabhata,
Brahmagupta and Varahamihira in his Ta'rikh
al-Hind (Latinized as Indica). Biruni stated that
Brahmagupta and others consider that the earth
rotates on its axis and Biruni noted that this
does not create any mathematical problems.

Abu Said al-Sijzi, a contemporary of
al-Biruni, suggested the possible heliocentric
movement of the Earth around the Sun, which
al-Biruni did not reject. Al-Biruni agreed with the
Earth's rotation about its own axis, and while he
was initially neutral regarding the heliocentric
and geocentric models, he considered
heliocentrism to be a philosophical problem. He
remarked that if the Earth rotates on its axis
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the historian of astronomy, A. I. Sabra, noted:

"All Islamic astronomers from Thabit ibn
Qurra in the ninth century to Ibn al-Shatir in the
fourteenth, and all natural philosophers from
al-Kindi to Averroes and later, are known to
have accepted what Kuhn has called the
"two-sphere universe" ...—the Greek picture of
the world as consisting of two spheres of which
one, the celestial sphere made up of a special
element called aether, concentrically envelops
the other, where the four elements of earth,
water, air, and fire reside."

Some Muslim astronomers, however, most
notably Abu Rayhan al-Biruni and Nasir al-Din
al-Tusi, discussed whether the Earth moved
and considered how this might be consistent
with astronomical computations and physical
systems. Several other Muslim astronomers,
most notably those following the Maragha
school of thought, developed non-Ptolemaic
planetary models within a geocentric context
that were later adapted in the Copernican
model in a heliocentric context.

Refutations of astrology
See also: Islamic astrology

The first semantic distinction between
astronomy and astrology was given by the
Persian astronomer Abu Rayhan al-Biruni in the
11th century, though he himself refuted
astrology in another work. The study of
astrology was also refuted by other Muslim
astronomers at the time, including al-Farabi, Ibn
al-Haytham, Avicenna and Averroes. Their
reasons for refuting astrology were often due to
both scientific (the methods used by astrologers
being conjectural rather than empirical) and
religious (conflicts with orthodox Islamic
scholars) reasons.

Ibn Qayyim Al-dawziyya (1292-1350), in his
Miftah Dar al-SaCadah, used empirical
arguments in astronomy in order to refute the
practice of astrology and divination. He

recognized that the stars are much larger than
the planets, and thus argued:

"And if you astrologers answer that it is
precisely because of this distance and
smallness that their influences are negligible,
then why is it that you claim a great influence
for the smallest heavenly body, Mercury? Why
is it that you have given an influence to al-Ra's
and al-Dhanab, which are two imaginary points
[ascending and descending nodes]?"

Al-Jawziyya also recognized the Milky Way
galaxy as "a myriad of tiny stars packed
together in the sphere of the fixed stars" and
thus argued that "it is certainly impossible to
have knowledge of their influences."

Astrophysics and celestial mechanics

In astrophysics and celestial mechanics,
Abu Rayhan al-Biruni described the Earth's
gravitation as:

"The attraction of all things towards the
centre of the earth."

Al-Biruni also discovered that gravity exists
within the heavenly bodies and celestial
spheres, and he criticized the Aristotelian views
of them not having any levity or gravity and of
circular motion being an innate property of the
heavenly bodies.

In 1121, al-Khazini, in his treatise The Book
of the Balance of Wisdom, states:

"For each heavy body of a known weight
positioned at a certain distance from the centre
of the universe, its gravity depends on the
remoteness from the centre of the universe. For
that reason, the gravities of bodies relate as
their distances from the centre of the universe."

Al-Khazini was thus the first to propose the
theory that the gravities of bodies vary
depending on their distances from the centre of
the Earth. This phenomenon was not proven
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(isiam and Astronomy)

(Part 2.For part 1 see issue 4 April 2009)

In the 10th century, Muhammad ibn Jabir
al-Harrani al-Battani (Albatenius) (853-929)
introduced the idea of testing "past
observations by means of new ones". This led
to the use of exacting empirical observations
and experimental techniques by Muslim
astronomers from the eleventh century
onwards.

In the early 11th century, Ibn al-Haytham
(Alhazen) wrote the Magala fi daw al-qamar (On
the Light of the Moon) some time before 1021.
This was the first attempt successful at
combining mathematical astronomy with
physics and the earliest attempt at applying the
experimental method to astronomy and
astrophysics. He disproved the universally held
opinion that the moon reflects sunlight like a
mirror and correctly concluded that it "emits light
from those portions of its surface which the
sun's light strikes." In order to prove that "light is
emitted from every point of the moon's
illuminated surface," he built an "ingenious
experimental device." Ibn al-Haytham had
"formulated a clear conception of the
relationship between an ideal mathematical
model and the complex of observable
phenomena; in particular, he was the first to
make a systematic use of the method of varying
the experimental conditions in a constant and
uniform manner, in an experiment showing that
the intensity of the light-spot formed by the
projection of the moonlight through two small
apertures onto a screen diminishes constantly
as one of the apertures is gradually blocked

up."

Ibn al-Haytham, in his Book of Optics
(1021), was also the first to discover that the
celestial spheres do not consist of solid matter,
and he also discovered that the heavens are
less dense than the air. These views were later
repeated by Witelo and had a significant

influence on the Copernican and Tychonic
systems of astronomy.

Ibn al-Haytham also refuted Aristotle's view
on the Milky Way galaxy. Aristotle believed the
Milky Way to be caused by "the ignition of the
fiery exhalation of some stars which were large,
numerous and close together" and that the
"ignition takes place in the upper part of the
atmosphere, in the region of the world which is
continuous with the heavenly motions." Ibn
al-Haytham refuted this by making the first
attempt at observing and measuring the Milky
Way's parallax, and he thus "determined that
because the Milky Way had no parallax, it was
very remote from the earth and did not belong
to the atmosphere."

Also in the early 11th century, Abu Rayhan
al-Biruni introduced the experimental method
into astronomy and was the first to conduct
elaborate experiments related to astronomical
phenomena. He discovered the Milky Way
galaxy to be a collection of numerous nebulous
stars. In Afghanistan, he observed and
described the solar eclipse on April 8, 1019,
and the lunar eclipse on September 17, 1019,
in detail, and gave the exact latitudes of the
stars during the lunar eclipse.

1025-1450

During this period, a distinctive Islamic
system of astronomy flourished. Within the
Greek tradition and its successors it was
traditional to separate mathematical astronomy
(as typified by Ptolemy) from philosophical
cosmology (as typified by Aristotle). Muslim
scholars developed a program of seeking a
physically real configuration (hay'a) of the
universe, that would be consistent with both
mathematical and physical principles. Within
the context of this hay'a tradition, Muslim
astronomers began questioning technical
details of the Ptolemaic system of astronomy.
Most of these criticisms, however, continued to
follow the Ptolemaic astronomical paradigm,
remaining within the geocentric framework. As
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