L17 critical point(F# b Bl
First derivative test(— FEEFFERHIFES) Second derivative test(~ M FEEHIEY
4.6 Concavity and points of inﬂection(q%ﬂm/jﬂﬂ‘l‘ik I~ E”l%’!r) Concave up and concave down

Thm:

[f f has a local extreme value at ¢, then f'(c)=0 or f'(c) doesn't exist.
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assume that fis diff. at c. 727 uI2 Bk gy pIf ik

assume f'(c)#0, say f'(c)>0.

f(x) > f(c),Vxe€(cc+9d).
f(x) < f(c),Vxe€(c,c+9d).

—<—(f(c) 15 local extreme value.) Q: % (1 T_ﬁtfg RN A:iﬁér%j\ S}
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Therefore f'(¢)=0.
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Def:Let: f:I—=R be a function.

et ¢ 1S an 1nterior point.

We say that c 1s critical point of f, 1f f'(c)=0 or f'(c) doesn't exist.
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Q:extreme value “%3&l critical point?A: critical point
eg.l Let {(x)=1/(x+1). Find all critical point of f.
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" X)=-1/x+1)"2+#0 .". fhas on critical.
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4.6 Concavity and points of inflection([FWI/&UP‘I‘Ek I~ E”l%’!r) Concave up and concave down

eg.2 f(x)=Ix+1l. Find all critical points of f.
pf: f(x)=x+1,1f x>-1;-x-1,1f x<-1

fx)=11f x>-1;-1,1f x<-1

=f'(-1) doesn't exist.

Thus -1 15 a critical point of f.

Question:Y[1ff" ¥-critical points F[1#<T} local extreme values?

Answer: fﬁir% f is cont. (ERIET R 2%

Thm:|(First derivative test)

Let f1s a cont. function and c 1s a critical point.

O If £ 'x)>0 on (c- 6 ,¢) and 'f(x)<0 on (c,c- 0),

then f(c) 18 local maximum value of {.
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D If £ '(x)<0 on (c- 6 ,¢) and 'f(x)>0 on (c,c- 0),

then f(c) 18 local minimum value of {.
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4.6 Concavity and points of mflectlon([}%ﬁ”I S EF > EHE’D Concave up and concave down

pf:©

{/‘ on (c —4,c)

FIe0>00n (e- 0.0 and FEI<0on (©6+0) " 11 4 (00 4 6)

; {f on (c — 4, c]

fiscont. atc. . . N on o ¢+ 6)

=1 1s a local max value at c.

eg. Let f(x)=x"4-2x"3. Find all the local extreme values of f.
f'(x)=4x"3-6x"2=2x"2(2x-3)=0=>x=0 or 3/2

- 0 - 32 +

By 1" derivative test, £(3/2)=is a local min valre of f.

Let f is cont. at ¢ and c is critical point.f'(c)=0 or f'(c) T & 7t =

'(c)>0 on (c- § ,¢) and f'(c)<0 on (c,c+ &). f'(c)=0 E[EHY

Thm:(Second derivative test)

Let f be cont. and f'(c)=0.

[f {"<0, then f(c) 1s a local max. value of f.
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[f {">0, then f(c) 1s a local min. value of f.
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Eg. {(x)=2x"3-3x"2-12x+5.Detemine all the local extreme values.

pf:

f(X)=6x"2-6x-12=6(x"2-x-2)=6(x-2)(x+2)=0=>x=2,-1

f'"x)=12x-6

" f'(2)> and £'(-1)<0

.. By Second derivative test, {f(2)=16-12-24+5=-15 1s local min value of {
and f(1)=-2-3+13+5=13 is local min value of f.

Ex:P173(17.20.28.32.35.39.42)

§ 4.6 Concavity and points of infection
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@ [ 15 F(concave up) {7

@ B[ 1™ (concave down) £\
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Def:

(D We say that f is concave up on I, if f' increases on L.
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(@ We say that f is concave down I, if f' decreases on 1.
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Thm:

O If £">0 on I, then f is concave up on L.
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@ If £"<0 on I, then f is concave down on 1.
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%'W/ffm %ﬂ[ﬂ[ ~ E”‘%ﬁ » 28 1 inflection point or point of inflection.

Question: Y[ 5~ E“%ﬁ ?

Answer:— [E#%55 ﬁﬁﬁ@’ﬁ(%ﬁ[g@{) inflection point

Thm:

[f f has an inflection at ¢, then f'(c)=0 or f"(c) doesn't exist.
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