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A WHEN YOU FIT
| INDIVIDUAL TILES TOGETHER|
~ \WITH NO G APS OR OVERIAPS|

| TOFILLAFLAT SPACE LIKEA |
| CEILING, WALL, OR FLOOR,
YOU HAVE A
TILING OR TESSELLATION.

| YOU CAN IMAGINE THAT |
- | YOU CAN USE A VARIETY OF |
SHAPES TO DO THIS.




THE MAJORITY OF THE TILINGS
THAT WE KNOW ARE MADE WITH
SQUARE, TRIANGULAR OR HEXAGONAL
SHAPES,

BUT NEVER LIKE A REGULAR PENTAGON.

PERIODICAL TILING

WE CALL PERIODIC TILING WHEN
THE DESIGN FORMED BY ITS TILES
IS FOUND REPEATED
IN OTHER REGIONS

INSIDE THE AREA THAT IT COVERS




THERE ARE MANY OTHER SHAPES
THAT WE CAN USE
TO "TILE" A PLANE PERIODICALLY
USING A GREAT VARIETY OF
REGULAR POLYHEDRA...






IN THE CONSTRUCTION OF EACH OF THE THREE
EXAMPLES OF PERIODIC TILING
PRESENTED IN THIS PAGE
TWO DIFFERENT REGULAR POLYGONS
WERE USED.




THE REPETITION OF THE TILES IN A TESSELLATION
CAN VARY ACCORDING TO ITS

ROTATION, TRANSLATION AND/OR REFLECTION. k
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A TILE SUFFERS ROTATION

WHEN IT IS TURNED ON

ITS AXIS.

EACH ROTATION HAS A CENTER AND A ANGLE.

180°

THE EXAMPLE OF ROTATION PRESENTED ABOVE IS A DETAIL OF THE MURAL
"ANTHROPOPHAGIC MOMENT WITH OSWALD DE ANDRADE"
INSTALLED AT THE REPUBLICA STATION OF THE SAO PAULO METRO, IN BRAZIL.
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THE 90° ROTATION OF THIS SQUARE TILE ENABLES THE FORMATION
OF A GREAT NUMBER OF GEOMETRIC COMBINATIONS.
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HYDRAULIC TILE
WITH 90° TURNS AND SOME COMBINATIONS
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LORENZO BORLETTI'S APARTMENT IN SAO PAULO
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“Saint Gerome’s Meditation” - acrylic on canvas - 180 x 140 cm - ©2015 Antonio Peticov
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“A Espreita” - acrylic on canvas - 160 x 120 cm - ©2015 Antonio Peticov
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"DREAMING” 61,8 X 61,8 cM © 2014 ANTONIO PETICOV,
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LYina Frad™
WITH A 120° ROTATION
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REFLECTION
=5 THE REFLECTION OF A TILE CREATES ITS
i MIRROR IMAGE.
EACH REFLECTION HAS ITS MIRROR LINE.
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THE EXAMPLE OF REFLECTION PRESENTED ABOVE IS A DETAIL OF THE MURAL
"ANTHROPOPHAGIC MOMENT WITH OSWALD DE ANDRADE"
INSTALLED AT THE REPUBLICA STATION OF THE SAO PAULO METRO, IN 1990.
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TRANSLATION
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THE TRANSLATION OF A TILE OCCURS WHEN IT 1S
MOVED WITHOUT REFLECTION OR ROTATION.

THE TRANSLATION HAS DIRECTION AND DISTANCE. !|
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FRE M C. Escher Heirs © Cordon Art — Boarn - Hallgnd

M. C. ESCHER

CREATED THIS "TWO BIRDS”

THAT COMPOSE THIS PERIODIC TILING
IN 1945
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ROTATION AND TRANSLATION
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OF THREE TILES.

TYPICAL PERIODIC TESSELLATION

NON-PERIODIC TESSELLATION |
WITH THE SAME

:ir' WITH ISOSELES TRIANGLES ISOSELES TRIANGLES !
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"VERSATILE” POLIGONS

WE CALL A POLIGON "VERSATILE” WHEN IT ENABLES A TESSELLATION
BOTH PERIODIC AND NON-PERIODIC

NOTE THAT THIS POLYGON COMES WITH
THE POSSIBILITY TO BE COMPLETELY
"EMBRACED” BY OTHER TWO PIECES ONLY,

SIMILAR IN SIZE TO THE ORIGINAL

A NON-PERIODIC TESSELLATION
BY HEINZ VODERBERG
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"REPTILES"

THEREPTILES
ARE TILES THAT
GROUP TOGETHER
FORMING REPLICAS
OF THEMSELVES.

-23-




HOR=PERIODIG
oR APERIODIG
TESSELLATION

A NON-PERIODIC TESSELLATION
IS WHEN THE OVERALL DESIGN
FORMED BY ITS TILES
HAS A CENTRAL POINT
THAT EXPANDS
WITHOUT EVER REPEATING
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THE MOST FAMOUS NON-PERIODIC TILES ARE THE
"PENROSE TILES”

COMING FROM THE PENTAGON, DARTS AND KYTES HAVE
ITS MEASURES AND PROPORTIONS ALWAYS IN A "GOLDEN" RELATION WITH EACH OTHER,
TILING ONLY "NON PERIODICALLY".
THE QUANTITIES OF DARTS AND KYTES USED TO COVER A GIVEN AREA
ARE ALSO IN A GOLDEN PROPORTION,
SO, IF 1000 KYTES ARE USED, 618 DARTS WILL BE NEEDED.
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"The InFimiTE SunN PatTERN"

THESE POLIGONS WERE DISCOVERED IN 1974
BY SIR ROGER PENROSE,
AN ENGLISH MATHEMATICIAN AND PHILOSOPHER.
THE SAME THAT, WITH HIS FATHER, INVENTED THE
"ENDLESS STAIRCASE”

USED BY M. C. ESCHER
ON HIS PRINT Asponding and Dhesremedings
“"ASCENDING AND DESCENDING".
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“THE INFINITE STaR PATTERN"

THERE ARE ONLY SEVEN WAYS OF ASSEMBLING
DARTS AND KYTES AROUND A VERTEX
AND THE ONLY ONES WITH PENTAGONAL SYMMETRY ARE
“THE INFINITE STAR PATTERN”
AND

“THE INFINITE SUN PATTERN".
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ANOTHER VARIATION OF THE PENROSE TILE
THE LARGERHOMB AND THE LONGRHOMB

LONG RHOMB ' LARGE RHOMB
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LOZENGE
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THE FIGURE ABOVE IS CALLED
"QUASITILER"
AND USES A SQUARE
TOGETHER WITH
THE LONG RHOMB
AND THE LARGE RHOMB
IN ORDER TO BUILD
THIS BEAUTIFUL
APERIODIC TESSELATION
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PROJECT FOR A MURAL USING MULTIPLE LAYERS
OF DARTS AND KYTES
WITH DIFFERENT KINDS OF WOOD
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NON PERIODIC

TESSELLATION
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SOME EXAMPLES OF
PERIODIC TESSELLATION
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