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1. (a) Find the absolute maximum and minimum values of the function f(x, y) = xy subject the the constraint
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8
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= 1.

(b) In fact, the constraint in part (a) defines an ellipse which can be parametrized as γ(t) = (2
√

2 cos t,
√

2 sin t),

where 0 ≤ t ≤ 2π.

Therefore, the question in part (a) is equivalent to finding absolute extrema of the single variable function

f(γ(t)) (by abuse of notation, it is simply denoted by f(t)).

Using techniques in single variable calculus to find absolute extrema of f(t) and verify the answer in (a).

2. Find the maximum and minimum values of the function f(x, y, z) = 4x − 7y + 6z subjected to the constraint

g(x, y, z) = x2 + 7y2 + 12z2 = 104.

3. Let f(w, x, y, z) =
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for w, x, y, z > 0.

Prove that f is bounded below by
289

4
on the plane w + x+ y + z = 16.

4. Find the absolute maximum and minimum values of the function f(x, y, z) = x over the curve of intersection of

the plane z = x+ y and the ellipsoid x2 + 2y2 + 2z2 = 8.
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