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The usual elementary functions can generate sophisticated graphs which
are shown below. These graphs are surfaces, superpositions of surfaces and
rotations of them. They are obtained by using di¤erent coordinate systems,
such as the Cartesian, cylindrical or spherical. For instance the three colors of
the American �ag drown below is the superimpositions of surfaces obtained by
the trigonometric surface : z = 6 cosx shown in Fig.1 and its translates and
few rotations in Cartesian coordinate system of R3

Colors of American Flag
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Fig. 1

Let us consider the trigonometric function � = sin 3� ( graph in golden).
We know that its graph in polar coordinates in the 2 �D space R2 is a curve
with three petals or leaves. superimpose its normalized derivative �0n = cos 3�
(graph in green) on the same coordinate system and get the following :

When we look at the family of surfaces whose traces are curves of the above
types in spherical coordinate system of R3, with some rotations, we get super-
imposed surfaces shown below:
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Again when we plot the family of surfaces of the same traces of curves in
cylindrical coordinates followed by some rotations, we get :
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The superimposition of the trigonometric surfaces : � = 2 sin 8� and � =
3 cos 8� followed with some rotations will provide the following star structure:

3



Dej. 95

In a similar way the superimpositions with some rotations of surfaces gen-
erated from: � = sin 6� + �; � = 2

3 sin 6 (� � �) + � and � = cos 6� + 1 give the
picture:

Dej. 94

4



All the graphs are therefore generated in similar methods.
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Dej. 71 : VSU Colors

Fig. 70: Ethiopian Flag
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Dej. 69: Stack of secant surfaces
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