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Mathematical tourism 
 
Art, exoticism, gastronomy, monuments, landscapes or 
shows are some of the motivations that lead many 
people to travel for leisure or pleasure. The knowledge, 
even the anecdotal, improves the sensations and allows 
to enjoy more. Mathematics, as the oldest science, has 
always accompanied the process of civilization of 
humanity, providing the order and moderation that for 
Aristotle were the basic components of beauty. The 
mathematical reverie, not exclusively, can increase the 
pleasure of our trip. We must not lose that delicious way 
of enjoying. 
 
Mathematics is hidden in the simplest way: being 
omnipresent.  
 
Mathematical Seville 
 
Seville is an ancient city of uncertain origins. It is 
attributed to Julius Caesar, in 45 B.C., the Romanisation 
of the ancient Spal, Phoenician-Carthaginian-Tartessa. 
The Roman remains of Seville are eclipsed by the stately 
Italica whose excavated ruins are located a few 
kilometers from the city. Aqueducts, cisterns, columns 
and villas give an account of the Latin past. The 



Carthaginian Spal becomes successively in the Roman 
Hispalis, the Ichbilya Arabic and the Seville Castilian. 
 
From the mathematical point of view there are three 
remarkable moments in the history of the city due to the 
brilliance of its legacy: 
 
 The Arabian Seville that goes from the end of the 

caliphate (1023) to the Christian conquest (1248) 
 The mudéjar1 Seville of king Pedro I El Cruel (1356 

– 1364) 
 The Seville of Casa de Contratación de Indias (1503 

– 1717).   
 
The Arabian Seville (1023 -1248) 
 
The civil war that destroys the Caliphate of Cordoba will 
give rise to the first Taifa kingdoms. Ichbilya will be the 
capital of a flourishing and powerful emirate that will 
extend from the Atlantic to the Mediterranean. 
 
The eleventh century will be the great century of 
mathematics in al-Andalus as it had been in the previous 
century in the caliphate of Baghdad. The Cordovan 

                                                
1 Mudéjares: muslims of al-Andalus who live in Christian territory 



Caliphate had promoted the assimilation of texts with 
large libraries and supported the teaching of a basic 
figure in the Andalusian mathematical takeoff: Maslama 
al-Mayrití. Maslama's work was important but his school 
was even much more. After the fall of the caliphate the 
disciples of Maslama move through the different 
independent emirates. 
 
The emirs of the taifas compete among them also in the 
studies: poets, mathematicians and alarifes find 
patronage in the courts of Toledo, Zaragoza, Badajoz or 
Seville. The climate is conducive to the study and the 
bases had been established during the previous century 
with the appropriation of oriental texts. 
 
Toledo and Zaragoza develop the most advanced 
mathematics of the time. If the mathematicians of 
Baghdad or Cairo had overcome the Greek legacy in the 
tenth century, al-Andalus mathematicians in the 
eleventh developed the highest mathematics of their 
time.   
 
The Christian conquest of Toledo in 1085 will change 
the landscape. On  one hand, the capitulations and 
surrender of the city of the Tagus will allow the 
transmission to the Christians of occident, the Greco-



Arabian scientific legacy: the city is delivered with all its 
treasures, its books and its language. On the other hand 
the request for help to the Maghreb troops, much more 
sectarian, will end with the cultural climate of the taifa 
courts. 
 
Seville passes from capital of emirate taifa to Almohad 
capital in al-Andalus. The great astronomer and 
instrument builder, al-Zarqali, who comes from Toledo 
dies in Seville. In the Ichbiliya Almohad resides for years 
Averroes, central figure in the recovery of the Greek 
philosophy and revitalizer of the Italian Renaissance. 
The importance of the philosophical work of the great 
ibn Rushd has hidden its value as a mathematician. 
 
A material sample of the Sevillian mathematical heritage 
are the astrolabes (planispheres). The stereographic 
projection of the celestial sphere making the ecliptic 
mobile, allows multiple astronomical calculations. 
 
The Arabs used these instruments profusely to fulfill the 
rites and to know the time both during day and night. Al 
Andalus does not limit itself to copy, it develops three 
new types of astrolabes: the universal tablet of ibn Jalaf, 
the Saphaea of al-Zarqali and the general plate of Ibn 
Basso.  



 

 
 



The most appreciated builder of the time: Muammad al-
Khamairi signed his astrolabes in Seville. Up to five 
copies are kept: Fez (1220), Oxford (1221 and 1224), 
Istanbul (1224) and Chicago (1250). 
 
The Giralda and the remains of the mosque belong to 
the Almohad period (12th century). 
 
The mudejar Alcázar of Seville (1356 – 1364) 
 
We emphasize the period of the king Pedro I the Cruel 
for the mathematical interest of the Arab palace that he 
build. Arabic decoration makes profuse use of geometry. 
The geometry of the artisans is more empirical than 
theoretical, but there were mathematicians who solved 
decorative problems by solving equations in their own 
way: by intersecting conics. 
 
The groups of symmetry in periodic tessellations of the 
plane (wallpaper group) were not strictly defined until 
the end of the 19th century. The pioneering studies of 
Truchet at the end of the seventeenth, although with a 
lot of mathematc, are of little value. The development of 
group theory and interest in crystallography will open 
the doors to a systematic study 
 



 
 
The works of Professor Rafael Pérez Gómez on the 
mathematics of the Alhambra, showed that the Nazari 
artisans had used the 17 possible groups. Guided by 
beauty they achieved a remarkable result: virtuosity and 
sensitivity to exhaust all aesthetic possibilities. 
 
The Real Alcázar of Seville achieves almost similar 
results. Whether in tiles, in plaster, in stone, in wood or 
in lattices, we discover the beauty and the variety of 
geometric shapes. The color and the lattice break many 
symmetries, giving rise to different groups worthy of 
admiration. The visitor attentive will find at least fifteen 
groups. 



 
Seville and the Ibero-American trade monopoly 
(1503 - 1717) 
 
The decision to open a new sea route to the west was 
mathematical. Greek science provided sufficient 
evidence of the sphericity of the Earth. The antiquity 
had measured the radius of the planet, even with results 
of astonishing precision like those of Eratosthenes. The 
bible of astronomy, the Almagest of Ptolemy, also gave 
the measurements. The Italian cosmographer Toscanelli 
was the animator of navigation to the west. Columbus 
takes his data and guarantees five weeks of navigation to 
reach the Indies. Without the error in the radio used, 
perhaps the trip would not have been undertaken. 
 
The chance was that Colon will find land in the five 
weeks planned, but it was an island and a continent not 
foreseen. Once opened the west route, it became 
necessary to delimit the Portuguese part of Castilian: 
Treaty of Tordesillas (1494) does it. An important 
diplomatic agreement where mathematics was present 
and which gave rise to mathematical challenges. 
Measuring 370 miles at sea is not an easy task. 
 



Seville, a fluvial port and well-protected city, was the 
monopoly of colonial trade. It is not the same to 
navigate parallel to the coast than to cross an ocean. 
Mathematical cosmography is inseparable of 
transoceanic navigation. The Casa de Contratación de 
Indias was created in 1503 and from the beginning has 
among its objectives the training of pilots. 
 
Pure mathematics did not shine in Imperial Spain but its 
manuals of the art of navigation were practical texts 
translated profusely into English, French, German or 
Italian. The Art of Navigation (Seville, 1545) by Pedro de 
Medina, the Brief Compendium of the Sphera and the 
Art of Navigation (Seville, 1551) by Martín Cortés and 
the Compendium of the Art of Navigation (Seville, 1581) 
by Rodrigo Zamorano were the international navigation 
manuals during a century.  
 
From Seville starts the first circumvallation of the world 
of Fernando de Magallanes and Juan Sebastián Elcano 
(1519 - 1522). 
 
The American trade makes Seville a metropolis. Art 
benefits from civil and religious institutions. Painters 
such as Murillo, Valdés Leal and the young Velázquez 
leave their mark on the city. The remarkable presence of 



books of mathematics in the library of Diego Velázquez 
is remarkable: the mathematical art of the Renaissance 
still impregnates the painting. 
 
World Heritage 
 
In 1987, three places in Seville were declared World 
Heritage: the mosque-cathedral with the Giralda, the 
Real Alcazar and the Archivo de Indias. The three 
buildings have mathematical interest, although the 
Archive will be for researcher. 
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1. The quadrivium on the great lectern 

 



One of the notable pieces of the Cathedral of Seville is 
the great lectern of the choir. Joinery, inlay and bronze 
give rise to this unique piece of the Renaissance in Spain. 
The lectern was commissioned by the Cabildo in 1560 to 
the architect Hernán Ruiz el Joven and the works 
involved for five years several carpenters and artists such 
as the sculptors Juan Bautista Vázquez or Juan Marín 
and the founder Bartolomé Morel. The lectern reaches 
370 centimeters in height.  

The part that we highlight is the most noble: the square 
pyramid trunk where the singing books were placed and 
which integrates the allegorical figures of the 
quadrivium fused in brass: Astronomy and Geometry 
(above) and Arithmetic and Music (below). The 
medallion of the center represents the Parnassus with 
the muses. 

Music was part of mathematics from Pythagoras; this 
piece of furniture for musical use shows it again and 
does it in the usual way: pairing it with Arithmetic. 

Astronomy carries its armillary sphere, Geometry 
carries a compass, Arithmetic a clapboard and Music a 
lyre. 



 

 

 

 

 

 

 

 

 



2. Floor of the chapter hall 

 

The spectacular elliptical hall of the Cathedral of Seville 
(circa 1590) also shows a marble floor reminiscent of the 
Campodoglio by Michelangelo.  

The funny thing is that the design of Michelangelo was 
not built at the time, so the Seville´one is older in 
implementation. With the Rome design it was possible 
to give a rectangular appearance to a trapezoidal square; 
with the Sevillian, the magnificence of the Renaissance 
meeting room is highlighted. 

 

 

 



3. The seven sundials 

 

The Cathedral of Seville has seven sundials although 
only one or two are perceived by visitors. None has a 
spectacular design: they are simple sundials but what 
make them interesting is their number and their stories. 



Six of the ten are vertical and one is horizontal. Of the 
seven only four are easy to see: two of the three on the 
Giralda, the Apse and the Patio de los Naranjos. The one 
outside the Chapel of San Hermenegildo, the one on the 
North Wall of the vault of the Altar Mayor and the 
horizontal one of the Giralda are hidden during a 
normal visit. Six sundials face south and one is on the 
north face of the Giralda. 

The easiest sundials to see from the outside is the one 
found in the great apse on the East side. It is attributed 
to the silversmith Juan de Arfe, author of the great 
custody, and is a sample of the great relationship 
between art and mathematics: Arfe designs both silver 
and sundials mathematically. The gnomonic was part of 
applied mathematics. It is a vertical clock whose plane is 
turned slightly to the East, and this fact explain that the 
morning hours are closer than those in the afternoon. 
The gnomon is an empty triangle attached to a marble 
plate with the hours. 

 

 

 

 



4. Mudejar geometry in the choir  

 

The geometric intarsia on the backs of the upper seats 
are a magnificent Mudejar style from the end of the 15th 
century. The set was finished at the beginning of the 
XVI. The sixty inlaid panels that are all different show 
the virtuosism of its executors for the decorative 
geometry. The cornice in perspective (trompe l'oeil) is a 
common element, but the nooses are modified in each 
endorsement: star of five, six, eight, ten or twelve points 
in vertices or barycenters of each cell.  

 

 



5. Mathematics in the Custody of Juan de Arfe 

 



The Renaissance requires that the artist knows a lot of 
mathematics. The silversmith Juan de Arfe (1535-1603) 
is the most remarkable sample. 

Juan himself explains what a silversmith must know: 
arithmetic, geometry, astrology, drawing, anatomy, 
architecture, perspective and painting. In similar terms 
we will hear Cervantes in the words of Don Quixote for 
the science of the knight errant. 

When we contemplate the immense custody of the 
Cathedral of Seville, we cannot imagine that Juan de 
Arfe uses precise proportions for its construction: the 
double sexquialtera proportion, dividing into five and 
taking two from the base. 

Platonism and Pythagoreanism have become the 
expression of beauty: fractions will dominate music and 
the rest of the arts.  

 

 

 

 

 



6. The wisdom according to Céspedes 

 

Within the interesting chapter hall of the Cathedral of 
Seville we look now at the beautiful allegory of Wisdom 
that Pablo de Céspedes executed in 1592.  

Céspedes is a figure of his time: humanist, painter, 
sculptor, architect, poet. Formed in Italy and in the 
Sevillian circle animated by Pacheco, the versatile 
Cordovan is here free to make a classicist representation 
with a secular motif. Each allegory is accompanied by a 
moralistic inscription: Everyday wisdom tempers fierce 
lions. 

 



7. The Liberal Arts in the Antecabildo 

 

The Chapter Hall of the Cathedral is preceded by the 
Antecabildo, an interesting place where we will find a 
representation of the Liberal Arts. 
 
The Renaissance sculptors Juan Bautista Vázquez el 
Viejo, who has been in Italy, or Diego de Pesquera, an 
admirer of Michelangelo, did not have too many 



opportunities to represent the mythological gods or the 
classical world because their clients were religious 
institutions. So they took advantage of any opportunity: 
in the Antecabildo they sculpt in relief the queen of 
Olimpo Hera with the Liberal arts. The Music that 
occupies the foreground and the Astronomy with its 
sphere are very well appreciated. Arithmetic can be the 
figure on the right that calculates with the fingers and 
Geometry the upper left that appears with a compass. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



8. Colon and mathematics 

 



Columbus's adventure was based on mathematics. 
The Earth is spherical and its radius had been calculated 
with geometric procedures. The error favored the 
expedition that has been described in detail with the 
mathematical spirit of the Renaissance. Even the 
magnetic declination is studied. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



9. Symmetry: Wallpaper group 
 

 



 
The current Alcazar is a complex and entangled set of 
buildings and gardens where the Mudejar palace of the 
king Pedro I the Cruel stands out. Decorated by Nasrid 
artisans, the palatial enclosure shares with the Alhambra 
the richness of its plasterwork, tiling, coffered ceilings, 
latticework or flooring. The later Gothic additions 
enhance the historical and artistic value of the building. 
A part of the installation was used as the Casa de 
Contratación during the long period of monopoly of 
American commerce and the splendour of the Hispanic 
mathematical cosmography.  
 
The Alhambra has the privilege of presenting the 17 
possible groups of plane symmetry in periodic 
tessellations. The Alcazar is not far away: we have 
detected 15 (or 16 without taking in account the colour) 
in the absence of an exhaustive study. 
 
In the Hall of Ambassadors we can enter into ecstasy: 
geometric beauty invades us and the variety of forms 
shows us the perfection of the craftsmen in the domain 
of decoration.  
 
 
 



10. The geometer's tapestry in the Real Alcazar  
 

 
 
We must not miss the Hall of the Tapestries of the 
Gothic Palace. The Emperor Charles V was educated in 
Flanders where the upholstery reached the highest level. 



Spanish palaces and churches were decorated with large 
tapestries. 
 
We look at the geographical tapestry where the compass 
cosmograph indicates the importance of geometry 
(geodesy) for the empire.  
 
There is no perfect map that can represent the figure of 
the Earth on a plane, but the Mallorcan portulans earned 
deserved fame as essentials for navigation. The Mercator 
projection, although developed in Flanders at the time, 
was not available for nautical charts until the mid-
seventeenth century. 

The delicious map tapestry shows the Western 
Mediterranean seen from Barcelona, in reverse of the 
usual, and draws the Roses of the Winds and the lines of 
rhumb. 

 
Spanish mathematical science had fallen into decline 
after the Arabian brilliance, but it had still gained 
strength to develop and teach the art of sailing, 
inseparable from the American adventure. Seville 
deserved this tapestry. 



11. Mile zero of the circumnavigation of Magallanes-
Elcano 
 

 

On August 10, 1519, the five ships that the Castilian 
crown has placed at the service of Fernão de Magalhães 
to open the western route of the Maluku leave from 



Seville. Only the Victoria ship will return. Of the 239 
sailors, only 35 survived the expedition. The 18 sailors of 
the Victoria with Juan Sebastián Elcano in command will 
be the first to make the complete circumnavigation 
around the world. They needed little more than three 
years for it. 

The fleet departed from the Sevillian breakwater of Las 
Mulas on the right bank, which today is the end of the 
San Telmo bridge. A sculpture formed by several 
maximum circumferences recalls the hard event and a 
plaque explains it. 

 

 

 

 

 

 

 

 

 



12. The grinding of tobacco in Seville 

 

The Royal Tobacco Factory of Seville is one of the most 
important industrial buildings in Spain, perhaps the 
most spectacular. Today it has been converted into a 
University and Rector's Office, and for that reason some 
of its covers have been transformed. The most majestic 
has been respected and retains the original façade of 
1757 by Sebastian Van der Borcht. 
 
The mills were necessary because until the nineteenth 
century the tobacco was consumed in the form of dust, 
the snuff of the novels. The Royal Factory of Seville 
came to have 170 mills moved by 200 horses. 



13.  The modest urban furniture: a Sevillian cover 

 

The city is a humanized space, designed in a geometric 
way: all its forms correspond to a mathematical design. 
In the city, everything that surrounds us is geometry, 
and we are so submerged in it that we do not see it 
because it is so familiar. 

We have rescued from oblivion this cover of Expo'92 for 
its representative value. 



14. Vanity at the Hospital de la Caridad 

 

The Sevillian painter Juan de Valdés Leal (1622-1690) 
takes to the limit the so-called baroque piety, a vision of 
the world that makes omnipresent the brevity of human 
life and its character of mere transit to eternity. 
The paintings of the Sevillian churches are masterpieces 
of the contempt of the world.  Vanities are a good place 
to look for mathematical instruments. 



15. Traditional measures in the Museums of the 
Plaza de América  

 

There are two museums in the Seville Plaza de América, 
inside the María Luisa Park: the Museum of Popular 
Arts and Customs and the Archaeological Museum. 
The Museum of Popular Arts occupies the Mudejar 
pavilion designed by Aníbal González for the Ibero-
American Exposition of 1929. We highlight the 
basement where craft workshops, oil mills, blood mills 
and several exhibitors with beautiful traditional 
measures are reproduced: scales, dynamometers, liquid 
and aggregate vessels, etc. 

Everyday life, the measures and their instruments, also 
take their place in the building opposite, the Renaissance 
pavilion, where the Archaeological is located and which 



was built as the Palace of Fine Arts of the Ibero-
American. The statues of the exterior give an account of 
their origin. Apart from the Roman measuring patterns 
and scales, we collect a large stone pierced for capacities 
that comes from an excavation of Montellano from the 
Roman imperial period (centuries I-III). 

The Archeological must be visited, above all, to enjoy its 
statues of the Ruins of Italica. 

 

 

 

 



16. The Torre de los Perdigones   

 

From the old shotgun factory, founded in 1885, in the 
Sevillan neighborhood of San Gil, only the drop tower of 
the lead balls remains for its uniqueness. Since 2007 the 
tower serves as a camera obscura, a tourist attraction to 
contemplate the city live. The new use will entail the 
installation of an elevator in the fall hole of the shot. 
We owe to one of the many self-taught entrepreneurs of 
the industrial revolution, the English William Watts, the 



observation that the natural form of a drop of a liquid 
was the sphere. So in 1783 he built a tower in his house 
in Bristol to drop molten lead drops. What is very 
difficult for man, making spheres, was normal for 
nature. The world was filled with towers that dropped 
drops of molten lead and during the fall they became 
spheres. A water tank collected them down and 
solidified them. 

As a curiosity: I read on a page that it was gravity that 
gives the spherical shape, when it is rather the absence 
of gravity. 

 

 

 

 

 

 

 

 

 



17.  The meteorite of the House of Science of Seville 

 

The Ibero-American Exposition of 1929 left in Seville a 
large number of exotic buildings, so that its presence in 
the city is more patent than the 1992 Expo itself. 

The House of Peru has been reconverted into House of 
Science and is managed by the Higher Council for 
Scientific Research (CSIC).  

We highlight as interesting, a meteorite dissection that 
reveals its geometric internal structure. 

 

 
 



Annex: Wallpaper groups in the Real Alcazar de 
Sevilla  

 



 
 
 



 
 



 



 



 


