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Theorem 1. If @ € X = g~' ({¢}) is uninteresting for X, then Vr > 0, 3b € X with [b — @ < r and ¢ € X with
|bo — d@| < r such that

fb1) > f(@) > f(b2)

on X @ isn’t a local min/max for f 7.

Example

f(z) =4z + 3y
On 2% +y? = 1. Is f ever going to be non differentiable. Now what is ¢? It’s g(z,y) = 2% + y* and X = g~ 1({1}).
f always being differentiable, so

Vg = (2z,2y)
This is never 0 on X. So only interesting points are at
Vf=AVg
(4,3) = V(2z,2y)
4=2\z
3=2\y
And 2® +y* = 1. Solve these for interesting points 5 = ¢ and
4y = 3z
3,
Y=a
9
2, 9 2 _
z° 4+ 1 Gm 1
So we can have 1
282°— =1
Sz 16
4
= :l:—
TS
3
=42
Y=>5

We know f attains its min and max on X since is a cpt and f is continuous. So max at 4/5,3/5 and min at other.



Example

f(fE,y,Z) :£C2 —y+z
on X the unit sphere 22 + y? + 22 = 1, We call that g(x,y, 2). So,

Vg = (2z,2y,2z)

Vf=(22,-1,1)

Now what we get is, and required to solve A,

2x = N2z

Gives above either A =1 or x = 0.
—1=MX2y
1=MA2z

x2+y2—|—22:1

Case 01 : z = 0 from there

-1 A2y
1 A2z
z=—y
Using this
1
4+ +(—y)P=1 = y=4+—
y°+ (—y) Y 7
Case 02: A = 1 then from there we can find L
y: —72’:5
1 1
2
4 =1
T —|-4 1
1
r=+—
V2

2 more interesting points are

X is compact then we will get min max.



