Standard 10 Lagrange Multipliers

ﬁnding extremas on a ounded area con be long and very tedious, 0s seen in the exomple in e last standovd.
Tt ic vather simple to Find crikical points and test them. Tt is much havder Yo test if there are any extremas on
the boundarq tat do not register as a critical point; for example /\/\/ hos crifical points at Lroughly) Yz,
1, ¥4, £ %2 oyt if the boundary constraint was [0,3/2] Hen our " absolute max would be 3/z and not a crikcal

point. Tn order Yo shorten the process, we will use on optimization ‘echnique.

Lagronge multipliers
We want o optimize a funchion filxy,2> subject to the constraint glx,y,2)=K. Tne method goes like this:
1. Solve he foll owing system of eq,uaﬁons'- VF(x,442)= A9g(x,,2)
9lx,y,2)=kK
2. Plug in all solutions x,y,2) from the fivst step into £ix,y,2) and identify e exirema values, provided ¥neyexist and Ut 0.

This works because the extrema values of Fix,y.2) will appear when e surface Fixiy,2)=¥ and the
surface of He constraint are parallel ie. Heir gradients ove multiples of each other.

Find the moximum and minimum of £ix,y)=6x-3y subject Yo the conshraint x*+y?=130b.

We can also hove inequalities as constraints. The process is nearly denhcal except we must also consider all critical points that

sahsfN  the mequalities.

Find the maximum and minimum values of Flx,y) = Ux?*+oy® on the disk x*+y ed.



Tf vou have fwo constraints then the system of equations becomes VExy,1=2Vglx,y,2) f 4 Unix,y,2), glx,y,2)=K, Nlxy,2

=yz+xz subject to ts: Xz=1 and y*+2*=1
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