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Section 14.8 Lagrange Multipliers
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1. Pictured are a contour map of f and a curve with equation

g(x, y) = 8. Estimate the maximum and minimum values
of f subject to the constraint that g(x, y) = 8. Explain your

reasoning.
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3-17 Use Lagrange multipliers to find the maximum and
minimum values of the function subject to the given constraint(s).

3 fxy)=x*+y% xy=1
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3-17 Use Lagrange multipliers to find the maximum and
minimum values of the function subject to the given constraint(s).
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3-17 Use Lagrange multipliers to find the maximum and
minimum values of the function subject to the given constraint(s).
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25. Use Lagrange multipliers to prove that the rectangle with
maximum area that has a given perimeter p is a square.
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17-39 Use Lagrange multipliers to give an alternate solution to
the indicated exercise in Section 15.7.

39. Find the shortest distance from the point (2, 1, —1) to the
planex +y—z=1.
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45. (a) Find the maximum value of

Fx, %2, 00y Xa) = YxiX2* * * Xa
given that x,, x, . . ., X, are positive numbers and
x; + x; + - -+ + x, = ¢, where c is a constant.

(b) Deduce from part (a) that if x;, x3, . . ., x, are positive
numbers, then

n+xy+---+x,
n

"xlxz--.xn

This inequality says that the geometric mean of n
numbers is no larger than the arithmetic mean of the
numbers. Under what circumstances are these two
means equal?
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