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FIGURE 6.70 The six quadric
surfaces: (a) Ellipsoid.
(b) Hyperboloid of one sheet.
(c) Hyperboloid of two sheets.
(d) Elliptic cone. (e) Elliptic
paraboloid. (f) Hyperbolic
paraboloid.
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Name of quadric

Ellipsoid

Hyperboloid of one sheet

Hyperboloid of two sheets

Elliptic cone

Elliptic paraboloid

Hyperbolic paraboloid

Parametric form

(cos(v) cos(u), cos(v) sin(u), sin(v))

(sec(v) cos(u), sec(v) sin(u), tan(v))

(sec(v) cos(u), sec(v) tan(u), tan(v))

(v cos(u), v sin(u), v)

(v cos(u), v sin(u), v2)

(v tan(u), v sec(u), v2)

v-range, u-range

(−π/2, π/2), (−π, π)

(−π/2, π/2), (−π, π)

(−π/2, π/2)a

any real numbers, (−π, π)

ν ≥ 0, (−π, π)

ν ≥ 0, (−π, π)

Implicit form

x2 + y2 + z2 − 1

x2 + y2 − z2 − 1

x2 − y2 − z2 − 1

x2 + y2 − z2

x2 + y2 − z

−x2 + y2 − z

FIGURE 6.71 Characterization
of the six “generic” quadric
surfaces.

aThe v-range for sheet # 1 is (–p�2, p�2) and for sheet # 2 is (p�2, 3p�2)

© 2001 by Prentice Hall / Prentice-Hall, Inc.,  Upper Saddle River, New Jersey 07458

from Computer Graphics Using OpenGL, 2e, by F. S. Hill
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