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Derivatives # B (FF. M BiE%)

Y f WERES . WL, L f = j—x[j—gg[- - j—J]---]} (st D fo 2L ™) wig f w9 n'™ order derivative
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g

n

|

(nBsEg), B ¥ f EERE n KRR,

f'(z) = 0 g9 W critical point (critical number),

Derivative # &# (EF) WK

[y 2 &% f(r) % interval I EWER. AHEERGMS ELEEERBT:
'y concave up Uy b B HREERARE 7 Ty 0BT
['y concave down : I'y b fE-fHREEROMRE £ [y 89T 5
# f# I 1 2 differentiable, RIFTLAZEHH
I'4 concave up — 'y LE-B®URE Ty 975
I'y concave down <= I'y EE—BEEIHRE [y L7

B f & differentiable on interval I. f'(gaiz) 1 Ty wEmEm
f'>0 < [ Astrictly, f'>0 <= [, oninterval I ;
/<0 < fstrictly, [ <0 <= f\,, oninterval I .

B f = twice differentiable on interval I, (f') = f" #1 I'y g5 -
I'y concave up <<= f' /<= f">0, oninterval [ ;
I'y concave down <= f'\, <= f”" <0, on interval [ .

B twice differentiable #9758t f FE local extrema/inflection B9%4:%, B KGR
f(a) is a local minimum <= f'(a) =0, f"(a”) >0, f"(a™) >0 RFEHEEL — — 0 — + &)
f(b) is a local maximum <= f'(b) =0, f"(b7) <0, f"(b7) <0 (RFHEELE + — 0 — — ER)
¢ is a inflection point <~ f(c7) - f"(ct) <0 (E&Iélz?‘ c % H#)
(5, @5 7 @, f"(a) > 0 2 F(a™) > 0 and f"(a*) > 0

f"(b) <0 2 f"(b7) <0 and f7(b") <0,

mgEmEEE, () f(ch) <0 z F"(c) =0,)

B, fi(2) = (x — a)?, fole) = (z — 0", foe) = (& — @)%, -, fula) = (& — @)™,

#% “fi(a) =0 B f/'(a) =2" #3 fi(a) & local minimum,

BEn>18, “fl(a) =08 f'(a) =0" aFH#HR “f,(a) 2 local minimum” .
(MEBRMECKMECMEROETHREMOS L, n 8K, £ © = o BREFEM, BE Vn > 1, f.(a) ERE local
minimum, E—#KEHR, HERSRE—RELEREAEET, FAEEASES R, )

Fi(@) = 2n(z — a)" ", f"(z) = 2n(2n — 1)(z — a)2"~2, @E f(a) = 0,f"(a”) > 0,f"(a*) > 0, KEzEEH
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FEREM, 85 f,(a) £ local minimum Vn > 1,

m, s “fi(a) =0 B f'(a) =2 81 fi(a) 2 local minimum” EHHE? BEFHE ARG 1R [ 2 twice
differentiable, f” &%, Ll f7(a) > 0= f"(a”) >0 A& f"(aT) > 0,

Fill, YA local extrema B WFRAMENE (IIFRA), BERTHNEMAERER, RATCREEE @Y LEHE, DEEEER
(EBEER): EREEERETRRTZE, —CENEEEHR,

THEES f(v)(BE) #hE

1. 45 f(x) 1efii /805, HEFE (B B. 3) WOLE. WOmie, walr £ Eee (i) SHbmR—ReEs;

|

2. Kk fl(z). & f'(z) = 0 LHATER critical points p; < py < p3 < ... A5 'y 89 EFTRE;

3. %k f'(x). % f"(x) = 0 LdtprAr inflection points ¢ < ¢y < ¢z < ... WHH Ty #0IHE;
(% f"(c) =0, stavgtes f"(c7).f"(ct) RERHR)

4. 2181 p; BEH local minimum/maximum K954 5E;
(# ["(pi) = 0, gpgite ["(p)).f" () RERS +/— %)

0. FRAM EMEF#EITHE ST, AkIEE.,
(% q £ local extremum /inflection B4R, BTENERSE, B8R [(q) BIE).

KRS M E

me f 7 BES T bEdE wE f(p1), f(p2),... B f & I £ local minima/maxima, 8] py,ps, ... & I BIRE,
wH f & I k8 global minimum/mazimum(absolute minimum/mazimum) BELE p1, Do, ..., 5 [ H BFE,
HEMEER,

win, B4 f & [ = [1,2] U [3,4] t&E@E, B f(1.2), f(3.4) & f # [ £& local minimum, 8l f % I E& global
minimum £ min{f(l 2), F(3.4), f(1), £(2), £(3), f(4 )}o (1.2, 3.4 2 I #/%, T esRems 1,2,3,4)

Copyright © October 22, 2003 by Dr. Mengnien Wu : mwu@mail.tku.edu.tw



