
f(x, y, z) = 8x − 4z, g(x, y, z) = x2 + 10y2 + z2 = 5 ⇒
∇f = 〈8, 0,−4〉 , λ∇g = 〈2λx, 20λy, 2λz〉 . Then 2λx = 8,

20λy = 0, 2λz = −4 imply x =
4
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, y = 0, and z = −

2

λ
. But

5 = x2 + 10y2 + z2 =

(

4

λ

)

2

+ 10 (0)2 +

(

−
2

λ

)

2

⇒ 5 =
20

λ2
⇒

λ = ±2, so f has possible extreme values at the points (2, 0,−1) ,

(−2, 0, 1) . The maximum of f on x2 + 10y2 + z2 = 5 is
f(2, 0,−1) = 20, and the minimum is f(−2, 0, 1) = −20.


