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If a = b = c, the ellipsoid is
a sphere.

Surface Equation Surface Equation
Ellipsoid b G Cone . L
Pt e e P
All traces are ellipses. Horizontal traces are ellipses.

Vertical traces in the planes
x = kand y = & are hyper-
bolas if k # 0 but are pairs of
lines if k = 0.

Elliptic Paraboloid
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Horizontal traces are ellipses.

Horizontal traces are ellipses.

Horizontal traces are hyper-
bolas.

Vertical traces are parabolas.

The case where ¢ << () is
illustrated.

Vertical traces are parabolas. Vertical traces are hyperbolas,

The variable raised to the first The axis of symmetry corre-

power indicates the axis of the sponds to the variable whose

paraboloid. coefficient is negative.
Hyperbolic Paraboloid z _x* ¥y _x_’_£+ £ i

¢ a® B a® bt

Horizontal traces in z = k are
ellipses if k > cor k < —c.

Vertical traces are hyperbolas.

The two minus signs indicate
two sheets.
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Clairaut’s Theorem Suppose f is defined on a disk D that contains the point
(a, b). If the functions f,, and f;, are both continuous on D, then
Jfola, b) = fila, b).

PROOF For small values of h, h # 0, consider the difference
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Applying the Mean Value Theorem again, this time to f;, we get a number d between b
and b + h such that
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Combining these equations, we obtain
A(h) = h*f(c, d)
If h — 0, then (¢, d) — (a, b), so the continuity of f,, at (a, b) gives
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Similarly, by writing
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and using the Mean Value Theorem twice and the continuity of f,, at (a, b), we obtain
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It follows that f.,(a, b) = fu(a, b). o
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