Section 14.9 Lagrange multipliers
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Learning outcomes

After completing this section, you will inshaAllah be able to

1. understand what is meant by constrained optimization problem

2. use method of Lagrange multipliers to solve optimization problems for

f (X,y) subject to one constraint g(x,y)=c
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Constrained extrema for f(x,y) (with one constraint)

e.g. the constraint

can be boundary.
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If f(x,y) has an extrema at (X,,Y,) subject to

g(x,y)=c then |V (X, Ys) =4V (X5, Yo)
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Note

is called Lagrange multiplier = The solutions of this equation gives all

possible candidate for extreme points
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Solving constrained extrema problems

= Given f(x,y) and g(x,y)=c
= To find extrema of f(x,y) subjectto g(X,y)=c.

(| b
VE(xy) = AVa(xy)
g(xy) = c unknowns X, Yy, A

OR equivalent equations

= Three equations and three

= Can be solved to get

fx = ﬂ“gx X, yand A
fy = Ag,
\ g(X1 y) = C j

from Step 1 for extrema

el CHERKI  Find the absolute maximum and minimum of f(x,y)=5x-3y

subject to constraint x* + y*=136.

el CNERW) Find the point on the line 2x—4y=3 that is closest to the

origin.

el lBiie]ss  Done in class.

HW Qs: 5, 8, 14, 17.
End of 14.9



