Math 3153 - Optimization: Functions of Several Variables
Philip Pennance' —Semester 11, 2019-20

1. Let g(x,y) = %(axQ + 2bzy + cy?). Show, by completing the square, that g > 0 if and
only if ac — b* > 0 and a > 0.
2. Let f(z,y) = 22> +y*> —xy — Ty.
(a) Show that (1,4) is the only critical point of f.
(b) Test the critical point by means of the Hessian.
(c) Verify your calculation in (b) by examining f(1+ h,4+ k) — f(1,4) for h, k small.

3. Find the absolute maxima and minima of the function f(x,y) = 2* — zy + y* in the
rectangle S = [—1,1] x [—1,1].

4. Compute the second degree Taylor approximation

Fp-+h) = F(0) + (B 9) F(B) + o (0, V) F ()

at p = (2,1) for the function f(z,y) =1+ x + 2y* + 3.

5. Compute the second degree Taylor expansion at p = (0,0) for the function f(z,y) =
e* cosy.

6. Let f(z,y) = (x — 1) + ¢*.
(a) Find the critical points of f and test them by means of the Hessian.
(b) Find the Taylor expansion of f of order 2 about the origen.
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