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MATH 2850 Solution to Quiz #6

Use Lagrange multipliers to find the maximum/minimum and maxi-
mizer/minimizer of f subject to the given constraint.

flry) =ay, a? +y* =1

Solution. Let f(z,y) = zy and gx,y) = 2°+y*. The necessary conditions

for the optimizer (z,y) are

Vf(z,y) = AVgz,y) and the constraint equations z*+y* = 1 which are:
Since Vf(z,y) = (y,z) and Vg(z,y) = (2z,2y), thus (z,y) must satisfy

y = 2)\x
xr = 2\y
2+ y2 = 1

From (1), (2), we get zy = \z? zy = 2)\y?. This gives 2\z? = 2)\y?,
2Xx% — 2\ y* = 2\ (2* — y?) = 2\ (z —y)(z +y) = 0. So A = O(impossible b/c
This implies z = 0 and y = 0) or y = z or y = —z. Using 22 +¢? = 1
anci y :Qj:x, we g?t 232 =landz==+. So (2,9) = (7, %) (75— %)
<_7§7 _75) or <_7§7 ﬁ)

Recall f(z,y) = zy. f(—=, = —
1
2

L) = b f( ) = b Fdp ) = -

V27 V2 22 SNV V2 2’ V2T V1 2
and f(-x, 7;) = 3. Thus the maximum is j, the minimum is —3, the
maximizers are (7, ). (— 75, —75), and the minimizers are (5, — 7).
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. fol f; eV’ dydx.

Solution. Let D = {(z,y)[0 < z < 1, <y <1} Then 0 < z < y and

0<z<y<1. So D isthe same as {(z,y)|0 <z <y,0 <y <1}.

We have fol fml eV dydr = fol I eV dady = fol Iy zeV’ |Ydr = fol eVydr ==
2
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