	Translation: 

Cut shape and move directly above
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Experimenting with Tessellations

1. Working with index cards that are lined on one side, cut eight 3" Step 2.
(7.5 cm) squares. Arrange them so that they all have the plain
side facing up.

2. Cut a piece out of one side of one of the cards. Cut corner to

corner. (This is not necessary to do, but it will make it easier to To have more versatility with this exercise,
cut the piece lopsided.

complete the exercise without getting confused.) Also to see the

versatility of the design possibilities, make the cut definitely Step 4.
lopsided.
3. Now cut the exact same piece out of each of the other cards. !
Stack the cards and the cut-out pieces together.
4. Take the first card and cut-out piece and do a translation (move Y N
T

the piece to the opposite side that was cut). Tape the pieces
together then begin at the left side and label NTNT clockwise
around the sides of the shape. Step 5.
5. Working with a tablet of paper, draw around the shape several

times so that you can see how the pattern fits together. Then

label that page and your shape translation.
6. Tape the shape to the page, and go to a new page and another

one of the cut-out cards. This time do a glide straight across.
7. Continue in this fashion, and do the other two glides—one to

the right, and one to the left. Label the shapes. As you draw

around the shape, you will notice that every other one needs to
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Glide opposite Glide right Glide left
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Begin with a square. Translate top to bottom.
T
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Translate side to side. Add details.

Ilustration 10.2. interpretation of how M. C.
Escher’s bird design was created. Simply draw lines :
from the places where four birds meet, and the 4
underlying grid of squares becomes apparent. By

isolating a single square from the grid, you can see that

this design was achieved through straight translation,

top to bottom and side to side.

Symmetry Drawing 128 (Birds) by M. C. Escher. Sketch
from Escher’s notebooks.

Iischer spent countless hours and days stretching his mind to
make the representational images that have become his trade-
mark—Dbirds intertwined with fish, flowers interspersed with
leaves, angels alternating with devils, multi-colored butterflies
interlocking perfectly across a plane. He spent even more hours
refining them. But in the end it was his innate talent that made
his images come to life and attract aficionados from around the
world. As Doris Schattschneider says, “Today computers can be
pr()grzlmmed to apply geometric motions insianimmously to any
squiggle or shape that is drawn on the screen—instant regular
divisions of the plane. But the art of finding just the right squig-
gle, of seeing the possibilities for an imaginative creature in a
rudimentary form is not programmable; it is a gift of special

observation, ingenious imagination, and plavful wit.”?




You can cut from 2 sides with this method.



	            Rotation (left and right):

           [image: image3.jpg]be flipped or turned upside down. In the case of the right and

left glide, in addition to being flipped, the piece will also have to

be turned. As shown, the colored pieces are the ones that have
been flipped. If you get confused look again at the glide
examples shown here. Orient your shapes in the same direction
as these. Notice that the pieces colored dark are always oriented
in the same direction, and the ones colored light are always
oriented the same.

8. Do a rotation around the corner with the next two cards. Rotate
one to the left and one to the right. Once again label them, and
draw around them a few times. This time the pieces will not be
flipped but will simply be rotated to fit together. It will be
easiest to fit them together if you rotate them around the same

. corner that you rotated the piece. For later reference be sure to
label each piece.

9. Take the last two cards, and translate them as you did with the

first card. Now orient them in the same direction, and stack

them on top of each other. Take the top card and open it just as
you would open a book, and tape the two edges together. Draw
around the shape, and label it mirror.

Step 8. Step 9.

Rotate right Rotate left Mirror




1.  Cut Piece

2.  Rotate it around to the side

3.  Can cut out of 2 sides – must be adjacent
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	Reflection:
1. Cut Shape

2. Flip

3. Attach on other side

4. Can cut 2 sides
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1. Use a square, or parallelogram from those given on the last page. Record your
original shape on a new page.

2. Draw, or cut out, a modification on one side. Translate the design to the opposite side
(this is the glide), and flip it (this is the reflection). The result is a glide reflection.

If you are working with a “left” or “right” side, then the flip (reflection) is up/down.
If you are working with a “top” or “bottom” side, then the flip (reflection) is

left /right.

Record your set of changes on your work “map”, using dashed (or solid) lines for the
original figure.

3. Do something similar to the other side. Record your set of changes on your “map”,
including the first set of modifications, and the original lines of the given figure.

4. Draw the new shape without the “original” lines on your “map”. Cut out the new
shape, or use a tracing of it, and tessellate the plane.

Using a square first modification translate it reflect it left/right

second modification (left side) translate to right side reflect it up/down

Tessellation types may also be combined. Suppose we use a glide reflection and a
translation.

glide reflection translation

final figure
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	Designing Tessellations

Studio Art

Studying the work of M.C. Escher 

and the Islamic People
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