Let f (X,X,,...,%,) be afunction wih( f) O E

n

If, for a point A=[a,,a,,...,a,|0D(f) we have

f(a,a,....8,)< f (X, X50. X))

for all X =[x, X,,...,%,]OD( f) then we say that reaches

Its minimum atA. Similarly, if

f(a,8y...,8,) 2 (XX, X,

for any X =[x, X,,...,x,| OD( f), then we say that reaches

Its maximum atA.



Let f (x,X,,...,%,) be afunction with(f)=M OE,

If AOM is a minimum/maximum of (X, X,,..., X, )

then

Q f has a local maximum/minimum At
or

Q f has a local maximum/minimum Atrelative

to the boundary df/



When establishing maxima and minima of a function

f (xl,xz,... ,xn) on M, we use the following method

Q find all the local maxima/minima of (xl,xz,... ,xn)

Q find all the local maxima/minima of (x,X,,...,x,)

relative tooM
Q among such maxima/minima, chose the greatest and

the lowest values



Note that, when establishing local minima/maxima of
functionf (x;,%,,...X,), If there are only a few stationary points
with the first partial derivatives equal to zertopeed not be

necessary to determine for each of the candidatesher it is
really a local or relative maximum or minimum, bather put

it to the final test of substituting it infqx,, X,, ..., X).




Example

Find the maxima/minima of2=Xy oA+y?<1

az—2xy O%—x =0=x=y=0

0X oy
Z=1-3y*=0=y,, = \[ —+\[
// \\/z=y(1—y2)

ﬁ T ﬁ g Candidates for maxima/minima:

ool [\ val 23l [ va- 23} |- ¥3. 23 |- 13273

0 ~2/3J3 -+/2/3J3 J2/3J3  -/2/3J3
MAX MIN MAX MIN



Example

The sum of the length and girth (perimeter of the crossosect
of packages carried by parcel post cannot exceed 108sinch

Find the dimension of the rectangular package of largésimne
that may be sent by parcel post.




length <, widht —w, height —h, girth = 2(w+h)+

Find the greatest value ¥f= whl with 2(w+h)+| <108 (*)
L(w,h,1) =whl —A(2w+2h +1 -10€)

oL
ow

=hl -24 =0, a—L:WI—ZA =0, a—L:Wh—A =0
oh 0l

This means thath=t,w=t,| =2t

Substituting intd@2(w+h)+1 = 108 yields: 6 = 108— t =18

Disregarding obviouslyw = h=1= 0 as the only possible local

maximum, the only remaining candidate seems tw bel8,h =
18,| = 36.



Let us calculate the second differentialLof

0°L _9°L _9°L _ oL oL . aL _
~=— - =—=0. Next , =h,—— =w
ow- oh° Ol owoh owal oloh

Clearly,

Thus at [18,18,36] we havd’L = 36dwdh +18dwdl +18dlhd.

But 2w+ 2h+| =0 mean that2dw+ 2dh+dl =0 and so

d’L = 4{(2dw+ dh+dl )2 —(4dvv2 +dh? +dl 2)}
= -16dw’ —4dh* -4dl* <0

This means that at [18,18,36] V reaches its greatest value.



