
Fig. 1.3. Unfolded surfaces of the Ambiguous Garage Roof.
 
     This diagram shows two parts: Part A corresponds to the roof, and Part
B is a support that is used to fix the shape of the roof from beneath. The
procedure for using this template to construct a model of the garage roof is
as follows.
 
1. Cut out Parts A and B along the outermost lines.
2. Fold Part A along the three lines parallel to the axis of the roof. A

continuous line indicates a mountain fold, and a dashed line indicates a
valley fold. The angles of the folds will be determined by Part B, but to
begin, just fold to approximately a right angle. (Note that the dash-dot
lines represent the locations to which the other part is to be glued, and
hence, you should not fold along these lines.)

3. Part A represents the back side of the roof. When we place the roof on
the garage, the side on which the diagram is printed will be the lower
side of the roof. To make the illusion stronger, redraw the lines along the



fold lines on the other side of the roof in order to make the boundaries
between the roof plates more visible.

4. Fold Part B along the indicated lines; here again, continuous lines
indicate mountain folds, and dashed lines indicate valley folds. All
angles should be folded at exactly 90°.

5. Glue together Parts A and B in such a way that the symbols a, b, …, h
on one part are matched to the corresponding symbols on the other part.

 
     Fig. 1.4 shows Parts A and B after being cut and folded.
 

Fig. 1.4. Parts A and B before gluing.
 
     Fig. 1.5 shows the back side of the object in which Part B has been glued
to Part A; at this point, the roof has been constructed.
 



Fig. 1.5. Back side of the Ambiguous Garage Roof.
 
     As shown in this example, in this book, the diagrams of unfolded
surfaces should be read as follows. The outermost lines represent the
boundaries of each part: cut along these lines. There are three types of inner
lines: a solid line represents a mountain fold, a dashed line represents a
valley fold, and a dash-dot line represents a position at which another part
should be glued.
     In Fig. 1.1, the roof was placed on the top of a garage. However, you can
put it in any environment you want: even if the roof is placed alone in front
of a mirror, you can enjoy the illusion. If you put the roof on a box, it could
become the roof of a house. If you place the roof so that there is a vertical
column at the center, it could become a beach umbrella.
     For the best effect, the mirror should not be precisely vertical. Instead, it
should be adjusted so that the object is viewed from the best viewpoints,
both the actual object and its mirror image. For this reason, we recommend
using a tabletop mirror that has a rotatable horizontal axis (e.g., a makeup
mirror). In order to set up this illusion, follow these steps: first, place the
object on the table; next, find the best location for directly viewing the
object; and finally, adjust the mirror to find the best angle at which to view
the reflection.
     When you construct this garage, you will find that it has a very strange
shape that is far from either a rounded roof or a double-triangle roof. We
think you will be surprised at the difference between the true shape and
your perception when you look at Fig. 1.1.


