§43 - Local Moaxima and Minima

JC 1S said to l’\a,ve,

() a focal maximum at Xo if there exists an open

ntecvall T oround Xo Such that _)C(X)Sf(xa) for‘ a.” xe T..

@ a Locak wminimum at X, if there exists an open

intecvall. T around Xo Such that f(x)af()(o) for all xeT.

4\3

f has o Locod Woax at X3 with value S

/

Locol min at X=6¢ with value 1,

Locodl mMax o X=% wh value 3.




Fa.cl"- Locod woaxima cnd Minima Can omb occur o+t

Crikical points! However, not every critical

Fo.vd- is nece,sso.r:lj o Local max or min. \

/

Ex:  Let fO)=x'. Then f(x)=3x", which is 0 at x:0,

IA
hence X:=0 is « C.P o,( f.
fooy =x?
However Yhere is neither a >x
I[oaal max nor min ot X=0.

Given a critical  point of £, how can we tell whether

it corresponds to a Local max, focal min , or neither?

The Firs+ Derivative Test

Let X=c be a crikical point  ad which  is  continuous

(O If f0O changes from + 4o — around Xx=c,




then there is oo Local wmax at X:=c.

) Lf )C'(x) changes from + to — around x=c,
then there is oo Local wmax at X:=c.

@) Tf 0O doesnt change Sign around X=C, fhen

‘here s neither a Local Moax nor~ min al X=c.

Ex: We saw +hat fix)= x¥-Ux*+ 1 has criticat points

ol X=0 and Xx=3.

Neither oo flocel max

3
CE) I \\ = vier wviin at X=0.

I o+
f\\ / \’/,=> Locad min ab X+3

with value F(3)=-26.

Ex:  We Saw +hat Fx) = (i%f)(l has o critical point

ot ¥X=5 (amd not at x=-1, since f(-l) is net def}nec”)




5, - f local min at X:=5
f \ / \/ = with value f(5): 55

2

& F-,.Ml all ,Zoc_ai maxima oand Mminima O‘)(‘ )C(x)=€:x,

Solwtion: First f:nd the critical Poin"‘s.

2

Flx) = -axe”™

, which exists e.uerjwkere.

f _—

fx)=-axe™* =0 = -ax=o = x=o.
—
>oa'“ﬂ3$

©

4

f * o = Local max at x=,°
Ji / \ / \ with value f(o)=e_-°: 1



