Name:

(1)

Perm number:
Midterm — take-home part

Due date: Monday, May 18th
Let f : R® — R be a continuously differentiable function, let ¢1,...,¢, : R™ — R be other continuously differentiable
functions. Explain why the maximum of the function f subject to the conditions
gl(xla"'axn) = 0,92(.%'1,... )xn) = 0)"'7gm(x17' --73771) =0
occurs at the point (x1,...,2,) such that
Vi, ...,zn) =MV (z1,...,2n) + XaVga(z1, ..., zn) + ... + A Vagm(z1, .., 20)

(hint: start with the case when n =3, m = 2)
Let f : R® — R be a continuously differentiable function, let ¢1,..., ¢, : R™ — R be other continuously differentiable
functions. Let

H(x1, o Ty Atye ey Am) = f@1, 00y 20) — M1 (@1, oy n) — oo — Angm (21, -+, )
Prove that VH (z1,...,Zn, A1, .-, Am) = 0 if and only if
Vi@, ...,xn) = Vag1(x1, ..., 2n) + XaVga(t1,...,xn) + oo + A Vgm (21, ..., 25)
and
g1(x1,. . xn) =0,92(1, .y xn) =0, gm(21, ... 2n) =0

Find the maximum and minimum values of the function f(z,y,2) = 3z — y — 3z subject to the constraints z +y — 2z = 0
and 22 + 222 = 1.

Find the maximum and minimum values of the function f(z,vy, 2) = xyz subject to the constraints 22 +y? = 1 and x —z = 0.
Find the maximum and minimum values of the function f(z,y,z) = 22 + y? + 22 subject to the constraints z +y + 2z = 1
and 2% +y? — 22 = 0.



