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1. A cyclops is a one eyed giant. A cy-
cloid, on the other hand, is the path
of a point on the circumference of the
wheel of a bicycle which proceeds with
constant velocity without skidding.

2. The form of such a wheel can be mod-
eled by the unit circle

x2 + y2 = 1

which can be expressed parametrically,
either by the two equations:{

x(t) = cos t

y(t) = sin t

where 0 ≤ t < 2π or as the image of the
single function of two variables:

α : [0, 2π)→ R2

given by α(t) = (cos t, sin t)
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It is useful to think of α(t) as the posi-
tion of a point at time t which is moving
counterclockwise around the unit circle,
starting at initial position α(0) = (1, 0).
Of course, this parameterization of the
unit circle is far from unique. For ex-
ample,

β(t) = (cos(−t), sin(−t))
= (cos t,− sin t)

yields a clockwise parametrization with
the same starting point. An addi-
tional time translation yields a unit

speed parametrization γ with initial
point γ(0) = (0,−1) and oriented clock-
wise:

γ(t) = (cos(t+ π/2),− sin(t+ π/2))

= (− sin t,− cos t)
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3. In like manner, the horizontal line y = 1
can be written parametrically as the im-
age of the curve δ : R→ R2 given by

δ(t) = (t, 1).

Think of δ(t), t ≥ 0 as the path of the
axis of a bicycle wheel moving in the x
direction with unit speed.

4. Since the curves δ and γ above, both
have unit speed, their sum

µ(t) = δ(t) + γ(t)

= (t, 1) + (− sin t,− cos t)

= (t− sin t, 1− cos t); t > 0

parametrizes the path of a point on a
non skidding bicycle wheel. Thus the
image of µ is a cycloid.
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