Local minimum

Let f(x,%,,K,x,) be afunction defined in an area containing

apoint A=|a,,a,,K,a,]. If thereisaneighbourhood N (A.d)
suchthat f(X)3 f(A) foral X1 N(Ad) wesay that

f (%, %,K,%,) hasalocal minimum a A.

If f(X)>f(A),then we say that the local minimum is strict



| ocal maximum

Let f(x,%,,K,x,) be afunction defined in an area containing

apoint A=|a,,a,,K,a,]. If thereisaneighbourhood N (A.d)
suchthat f(X)£ f(A) foral XT N(Ad) wesay that

f (%,%,K,X,) hasalocal maximum at A,

If f(X)<f(A),thenwesay that thelocal maximum is strict






Let A:[ai,az,K,an] be an internal point of the domain of the
function f (X, %,,K,x,)and let

(A, 4

¢
for somei, 1£i £n.Then f(x,%,,K,x,) canhaveneither

local minimum nor local maximum at A.



Note that, by the preceding theorem, a function can only
have alocal maxim or minimum at points where either all its
partial derivatives vanish or those that do not vanish do not

exIst.



The condition

(a.a.K.a)_Tf(aaKa)_ _f(aaKa)_
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IS by no means sufficient for afunction to have alocal

maximum of minimum at A:[ai;az,K,an] as the next

1

example shows




Hyperbolic paraboloid z=x*- y? a [x,y]:[Ll]




What are the sufficient conditions that a function
f (%.%,K,%,) hasto fulfil to have alocal minimum or

maximum at agiven point ?



Two-function (maximum)

Let afunction f (x,y) have partial derivatives of second order

continuous at A=[a,a,] andlet f,(A)=f, (A)=0
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If D(a,a,)>0and f_(a,a,)<0 then f(x,y) hasastrict

local maximum at A=|a,,a,]



Two-function (minimum)

Let afunction f (x,y) have partial derivatives of second order

continuous at A=[a,a,] andlet f,(A)=f, (A)=0

f(6Y) Ty y)|

D0 ) 1 (o)

R
fW

If D(a,a,)>0and f_(a,a,)>0 then f(x,y) hasastrict

local minimumat A=|a,,a,]



