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0.22 Definition 12: Local Maximum and Local Minimum

Let D C R? be the domain of the function f.

i) A function of two variables has a local minimum at (a,b) if f(z,y) > f(a,b) for
all points (z,y) in some B,(a,b) contained in D. The number f(a,b) is called a a local
minimum value of f.

ii) A function of two variables has a local maximum at (a,b) if f(z,y) < f(a,b) for
all points (z,y) in some B,(a,b) contained in D. The number f(a,b) is called a local
maximum value of f.

Discuss the concepts of absolute maximum and minimum.

0.23 Theorem 7: Necessary Condition for a Relative Extrema

If the following two conditions are verified:

i) f has a local maximum or minimum at (a, b)

. and

ii)The first order partial derivatives f,(a,b) and f,(a,b) exist, then

fo(a,b) =0 and  fy(a,b) =0

0.24 Definition 13: Critical Points

A point (a,b) is called a critical point of a function f if
fe(a,b) =0 and fy(a,b) =0,

or if one of these partial derivatives does not exist at (a,b).



0.25 Theorem 8: Test for Relative Extrema

Consider a function f defined on a domain D of R?, then if

i) There is a point (a,b) in D, such that f,(a,b) = 0 and f,(a,b) = 0. It means the point
(a,b) is a critical point of f.

ii) The second-order partial derivatives f,., fuy, and f,, are continuous in a disk B, (a,b)
contained in D.

111) D(CL, b) = f:m(a7 b)fyy(av b) - (fxy(a7 b>)27
then

a) If D(a,b) > 0 and f,.(a,b) > 0, then f reaches a local minimum f(a,b) at the critical
point (a, b).

b) If D(a,b) > 0 and f,.(a,b) <0, then f reaches a local maximum f(a,b) at the critical
point (a, b).

c¢) If D(a,b) < 0, then f(a,b) is not a relative extrema and there is a saddle point on
the graph of f at the critical point (a,b).

d) If D(a,b) = 0 the test gives no information.
Why?
Consider D, f in the direction of u = (h, k), then D, f = f,h + f,k and

for \° K
D2f = fouh® + 2fuyhk + fryk® = fra (h + f—k) + 5 (farfin = 2)
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