






[image: PDFHALL.COM]






Menu





	 maison
	 Ajouter le document
	 Signe
	 Créer un compte







































Diapositiva 1 - Comenius Nemo Project

ITALIAN. ART. SPANISH. FINNISH. FRENCH. ENGLISH. 7 kiuruvesi 28 april - 5 may 2010 ... BUT IT WASN'T EASY! 17 kiuruvesi 28 april - 5 may .... C1 symmetry is the same as no symmetry: a rotation of order 1 is not really a rotation, since ... 

















 Télécharger le PDF 






 8MB taille
 8 téléchargements
 419 vues






 commentaire





 Report




















kiuruvesi 28 April - 5 May 2010



1



Our work group



The spokespersons setting off !
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AT THE BEGINNING WE WERE A BIT WORRIED, BUT SOMEONE TOOK CARE OF US
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THERE ARE A LOT OF SUBJECTS AND LANGUAGES WE ARE USING A GRAPHIC LANGUAGE TO UNDERSTAND EACH OTHER AND TOGETHER WE WILL COMPLETE THE CHART kiuruvesi 28 april - 5 may 2010
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ITALIAN



ENGLISH



THE GRAPHIC LANGUAGE OF MATHS IS UNIVERSAL



ART



SPANISH



FRENCH



FINNISH
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HOW BEAUTIFUL SAN FELICIANO’S CATHEDRAL IS: BUT IT IS ASYMMETRICAL! IT HAS BEEN DESTROYED AND REBUILT SEVERAL TIMES BUT WE HAVE BROUGHT IT BACK TO ITS ORIGINAL STATE



SYMMETRICAL



ASYMMETRICAL
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Here there are symmetries, but which ones ? kiuruvesi 28 april - 5 may 2010
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PROBLEM



Photographs are images which often show ambiguities or details which can vary the symmetry of a shape (perspective distortion, moving from 3D to 2D…) WHAT SHOULD YOU DO? Reconstruct a geometric model of the two-dimensional image with the GeoGebra software
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photograph



drawing



Geometric design



Work stages FRIEZE p1m1 translations and horizontal reflections



Recognition of the symmetries



Classification 12
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FRIEZE p112 translations and half turns kiuruvesi 28 april - 5 may 2010
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GEOMETRIC RECONSTRUCTION OF A FLOORING ROSETTE IN THE CATHEDRAL OF FOLIGNO



ROSETTE D8 Symmetry lines: 8 It matches itself 8 times : 45°, 90°, 135°, 180°, 225°, 270°, 315°, 360° kiuruvesi 28 april - 5 may 2010
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LOOKING AT OUR PHOTOS AGAIN WE COULD SEE THAT THEY WERE FULL OF SYMMETRIES. WE STARTED WORKING



kiuruvesi 28 april - 5 may 2010



16



Lower Basilica rosette



San Rufino Cathedral’s rosette



… BUT IT WASN’T EASY! kiuruvesi 28 april - 5 may 2010
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ROSETTE C1 Symmetry axis: 0 It matches itself 1 time : 360° THERE ARE NO SYMMETRIES! kiuruvesi 28 april - 5 may 2010
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BY JUST LOOKING CAREFULLY WE MANAGED TO CLASSIFY IT: EACH COLUMN IS DIFFERENT



kiuruvesi 28 april - 5 may 2010



19



Each stage of the construction of the geometrical model of the San Rufino rosette
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Rosette C1 Symmetry axis: 0 It matches itself 1 time : 360° Internal ring 12 elements First ring 20 elements Second ring 33 elements
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Here again, no symmetries !
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…and the walls



kiuruvesi 28 april - 5 may 2010



22



A



The flooring contains translations, glide reflexions and 90° rotations around point A
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Symmetries are everywhere There are four types of symmetry in the plane: reflection,



translation, rotation and glide reflection You can read and describe reality with symmetries There are three categories of two-dimensional drawings which can be “read” with symmetry:  Friezes ( 7 groups)  Rosettes ( 2 types of groups)  Mosaics (17 groups)
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Feeling very confident we decided, armed with cameras, to go and explore Milan :



Here we are at the Villa Belgioioso
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The architect who designed this, knew a lot about symmetrical facts!



26 kiuruvesi 28 april - 5 may 2010



Inside we found artistic and mathematical wonders: maybe the two subjects are not so far apart!
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FLOORING AND WALL FRIEZES



FRIEZE p112



FRIEZE pm11 kiuruvesi 28 April - 5 may 2010
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FLOORING ROSETTES



Rosette D6 Symmetry axis: 6 It matches itself 6 times : 60°, 120°, 180°, 240°, 300°, 360°
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Rosette D4 Symmetry axis: 4 It matches itself 4 times : 90°, 180°, 270°, 360° kiuruvesi 28 april - 5 may 2010
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Feature flooring motif of Villa Belgioso Photograph



Elaboration using GeoGebra



Rosette D6 Symmetry axis: 6 It matches itself 6 times 60°, 120°, 180°, 240°, 300°, 360°. Colouring using Paint
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IF ANYONE WOULD LIKE TO TAKE PLEASURE IN THE MATHEMATICS OF FRIEZES AND ROSETTES, WE HAVE PUT TOGETHER SOME INTERESTING PHOTOS. NEMO WILL GIVE YOU THE KEY TO READING BUT BE CAREFUL, FIRST YOU HAVE TO REALLY UNDERSTAND SYMMETRIES! kiuruvesi 28 april - 5 may 2010
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FRIEZES All frieze patterns have a section of the pattern which is repeated alongside itself (translation). In distinguishing one frieze pattern from another we first need to find the smallest translation length in the strip. This defines the 'cell' which is the smallest piece of the pattern to be repeated by translations. Perhaps surprisingly mathematicians say that there are only seven different frieze patterns. kiuruvesi 28 april - 5 may 2010
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Seven frieze patterns Type 1: p111



translations only



Type 2: pm11



translations and vertical reflections



Type 3: pmm2 and



translations, vertical and horizontal reflections half turns



Type 4: p1a1



translations and glide reflections



Type 5: pma2



translations, vertical reflections, glide reflections and half turns



Type 6: p112



translations and half turns



Type 7: p1m1



translations and horizontal reflections.
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FRIEZES Type 1- p111 translations



Type 2: pm11 translations and vertical reflections



Type 3: pmm2 translations, vertical and horizontal reflections and half turns



Type 4: p1a1 translations and glide reflections
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Type 5: pma2 translations, vertical reflections, glide reflections and half turns



Type 6: p112 translations and half turns



Type 7: p1m1 translations and horizontal reflections.
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Three questions for classifying frieze patterns translation



p



Are there any vertical mirror lines? Yes



No



m



1



Is there a mirror line along the strip or a glide reflection? Yes, a mirror line



m



No Yes, a glide reflection



a



Are there any half turns? Yes



2



No



1



Type of frieze = …………



1



The word “rosette”ROSETTES indicates a plane figure with a finite number of rotation around a center point. The only two possibilities for a rosette's symmetry are : 1.Cyclic groups: denoted with the symbol Cn that contain n rotations 2.Dihedral groups: denoted with the symbol Dn that contain n rotations and n reflections with mirror lines through the center point. For any given integer number n, there is a corresponding cyclic group Cn and a corresponding dihedral group Dn. . C1 symmetry is the same as no symmetry: a rotation of order 1 is not really a rotation, since kiuruvesi the rotation 28 april - angle 5 may 2010 of 360° does not move the figure
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ROSETTES



Cyclic groups



… C1



C2



C3



C4



… C8



Dihedral groups



… D1



D2 kiuruvesi 28 april - 5 may 2010
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Two questions for classifying rosette patterns Are there any symmetry lines? Yes



No



How many? The rosette matches itself a = …. The rosette matches itself How many times? b = …. a =b=n



ROSETTE Dn



How many times?



n = ….



ROSETTE Cn



Contains some translations which don't point in just one direction, as occurs with friezes, but in at least two different directions. There are 17 distinct symmetry groups of mosaics (and seventeen only!) …we could continue…but …stop!



We haven’t worked very much on mosaics!
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…IN WELLS
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…IN DOORS… …IN GATES…
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AND IN MANHOLE COVERS!
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IF YOU COME TO MILAN AND WOULD LIKE TO SEE THE WORKS OF AN ARCHITECT FROM FOLIGNO WHO KNEW MORE THAN THE DEVIL ABOUT SYMMETRIES, WE HAVE PREPARED A ROUTE FOR YOU ON THE TRAIL OF PIERMARINI. kiuruvesi 28 april - 5 may 2010
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