MATH 126 Lagrange Multipliers 11 SPRING, 2008
Maximize f(x,y) = x + y + z subject to the constraint 2% + y? + 22 = 27.

For each problem below,

(a) Graph the constraint equation g(z,y) = 0.

(b) Graph “level curves” of the function f(x,y) that you are maximizing / minimizing. That is,
graph f(z,y) = k for various constants k: f(x,y) =0, f(z,y) = 1, and so on.

(¢) From your graphs, approximate the maximum and minimum values of f(z,y) subject to the
constraint g(z,y) = 0.

(d) Find the exact maximum and minimum value(s) using the procedure from Wednesday.

Find the minimum value of 2 + y? subject to the constraint that the points (z,y) lie on the
line z +y = 8.

Maximize (and minimize) the function f(x,y) = = — y subject to the constraint that the
points (x,y) lie on the ellipse 22 + 4y* = 36.

Find the smallest distance between the origin and the curve zy? = 2.

g/ steoueysip os ‘(gATF 1) = (fi‘x)
(S =) N (V= Y yy) ey

e=F+a(cl6=(cce)/[1]

:SIoMSUY




MATH 126 Some Answers with Pictures SPRING, 2008

The line 2+ y = 8 together with a number of circles 22+ y? = k. The smallest
circle that touches the line is the one that is tangent at (z,y) = (4,4), so
2?2 + 9% = 32.
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The ellipse 22 44y? = 36 together with a number of lines x —y = k. I've written
the k value at the upper right corner of each line. The smallest value of x —y is
thus clearly between —6 and —8, and the largest is between 6 and 8. The actual
largest occurs at (z,y) = (*¥ 5, —¥ ), where z —y = 1% = = 3v/5 ~ 6.7082.
The smallest is at (z,y) = (—'%,%5), where z —y = =19 = = —3V5 =~
—6.7082.



The curve xy? = 2 together with circles of varying radii centered at the origin.
The points closest to the origin are those points on the smallest circle. This

smallest circle is shown; it has radius r = v/3 ~ 1.7321 and hits the curve at
(z,y) = (1, £v2) =~ (1, £1.4142).



