%L/Lf — Conca\/i‘lzj

Definition: f is concave up  (resp. concave down) on

an interval T if-, whenever X, X, €L, the Secant
l‘.ne Seamen'i -from (X,, )C(X-)> '|'o (Xz,f(xz)) ‘ies on

oC above_ (PCSF. on or Eelow) '\'\r\e_ SraP‘/\ of\ f

N A

v

v

X' Xz xl Xz

Concove Wp Concave Down

Notice that if )C’ (;-e., the slope

07[ the +M3e,n+ lme) is ;ncreas;nj

on T, +hen JC is concave up on L.




Likewise, if f, is dccre_asmj
on T , +then ]C is Concave

down on L.

Since _f" tells ws whether J[" s increasing or decre_a.smj,

Wwe can Use f” to defect +he Cov/lCav‘.'iJ of §f !

T_ ¢ . 3y

Also written Ixt axt

Test for  Concavity

If JC"(X) 20 Jcoc o Xe (a,b), +hen JC 1§ Concave
up on (a,b). Likewse, if §'(x) €O for all xe(a,b),

Yoen £ is concave down on (a,b).

Note: Inlervals o{ ConCowiU are Serara{ed bj Poi/\'|'s

where f”(x)=0 or DNE. A Pom{, in  the domain



of f Sepwo.{mj intervals  of oggas.',lg COncawH-j is

called o pont of inflection.
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Covicove down concave up (Concave down
Remarks :  As with infervals of increase / decrease,

1. we include an endpont in an intervel of

C,onoow'.’rj if £ is continwous there.

. on edeoer can bc\ov\j to two intervals of

A'\H:er&/\l— Concav;{j .

2. dont Joint intervels of concauil-j with  wnions (U>




& Find +he intervals of Ccmco.vi{:j awnd ana
Poin+5 o)C inf/ccézon .
(&) § = x*+ 10x -

Solukion: fl(x) = Qdx +10 ) f”(x) =2

L pesitive 6ve,r~:ijere

S: 1S Concave we on ('”,00) ; ho inf/ecfion Po'm-\-.s.

(5)  FO)= x*-4Yx*+1 e xisis

‘ e.verjwkerc )
]

Solution:  f'(x) = 4x* —1axt, fl) = 12 - 24x

ffexy =0 = 2Ax(x-2) =0 = X=0 or X:R3

0 h f is comcave up on (-00,0]

ol -
f \./ /\ \/ down on [0,2] There are

V in)clec'hon points af X:o ¥ X=2.

C,onca\.ui\_j CL\MJe.S

ond [2’°0>. f iS concave




C,Or\ca.u'\-\-j 81\/6.5 ws o Secoacl Mé'“«ncl Jtor C,IOLSS’.f':jms

local Moxima ond Minima'

The Second Derivative Tes#

Suppse  fi(c) =0 and f' is continuous around X=c.
(%) ‘f”(c) >0 = tocal min of x=c \/
) f'cy 2o = Docal mox at x=c. /\
(i) f"(c) O = Yhe tfest Jives no information, We

moy have o MLocok max, focal M| or neither.

Ex: C’“‘S’/:; the critical  pont  of f(x)=><"-‘/x3+;

o X=3 as o Local max, mian, or neither.

/

Solution: f"(x) A - Qdx = )C"(S) = 36,

Since ]C"(S) >0, there is a |focal min at x=3.




