Calculus 11 Section 6-5: Functions of Several Variables

Question 7

Without using derivatives, find the range and all global extrema of
f(z,y) =7— 22 —2$y—y2—|—8x—|—6y.

Hint: rewrite the quadratic as a sum of squares.
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Calculus 11 Section 6-5: Functions of Several Variables

Question 7 — Solution

Strategy Complete squares in a way that respects the mixed term.

2,
maximum of f

Rewrite Since 222 + 22y + y? = (v + y)? + 22,
f=7—(x+1y)?*— 2%+ 8z +6y.
Set u=x+y. Theny=u—2zand f=7—u?—22+22+6u=17— (z — 1) — (u — 3)2.

Conclusion Therefore

flz,y) =17 (x —1)* — (z +y — 3)%|.

The global maximum is 17 at z = 1, x+y = 3, hence (1,2). There is no minimum, and the range is (—oo, 17].
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