14.8: Lagrange Multipliers

PROBLEM: Marimize/minimize a general function z = f(x,y) subject to a constraint (or side
condition) of the form g(z,y) = c.
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METHOD OF LAGRANGE MULTIPLIERS: To Maritmize/minimize a general function z =

flz,y) subject to a constraint of the form g(zx.y) = ¢ (assuming that these extreme values erist):

1. Find all values .y and A (a Lagrange multiplier) s.1.

Vf(z.y) = AVg(z,y) ('I.\a o Yeax wofxs

€ N 3y)

and

glz.y) =c

2. Evaluate [ at all points (z,y) that arise from the previous step. The largest of these values

is the max f; the smallest is the min f.

Find %Y and 2 such Mk
{ Vf(z,y) = A\Vg(x,1) 7§ = <Lu, $y 2
g(z,y)=c q99=< 9x, 9y

Rewrite the system

o

in component form:.

Q‘ (g'\[) = A %X ("07}
‘3 (x\Y) = 2 3-3. O‘ay)

qx) = C
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EXAMPLE 1. Use Lagrange multipliers to find the marimum and minimum values of f(z,y) =

z? + y? subject to xt + 3yt = 1.
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