AR R MR (992 FE)

Hor 11: EEA RIS REE R

Hot 11: HEHHIEER
GGEK §4.4)

—. HiFHRA] (Chain Rule). %

f 1 g(x) 78, Hi

(i) fog 7 = RIfA

(ii) (fog)'(z) = f'lg(x)] g (z)

(9 HIEKEE « RIE)

Jl:lll}l
iy

u = g(x)

Al

= E BB

g £ = AIfE

it 1. (fog)(x) = (f WEHREIE g(x) HE) X

t 2. ¥MmeikFErE (Leibniz notation): 4

df du

d d
[f ) = - [f @] =502

Ji—TEREENRRE, MER.

du dx

PR R THRE



AR R MR (992 FE) Hor 11: EEA RIS REE R

Bl 1. SHRTFHI&E LK.
(a) h(z) = (2z+1)3

(b) y = /2% +1

<> (@) Fu=gx)=2z+1, f(u) =u3. H

h(z) = (f o g)(=)
AL, AREEERIA,

hWz) = f(g(x))d (z)
= 3(2z + 1)%(2)
= 6(2x + 1)
B ARG R Tk
oy — Y du
hiz) = du dx
= 3u?.2

3(2z + 1)?(2) = 6(2z + 1)

B Fu=glx)=22+1H f(u) = Vu. §
y = (fog)(z)
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FrLL, tREEEH A,
dy

= f'(g(x))g'(x)
9
= 1 (o)
2/ x? 4+ 1
. o
:c2—|—1
BRI 2 e 4k 5%
dy _ df du
de du d,a:
= Sy 9
X

\/x2—|—1

CESERAI S mUENES BB
(fog)(c) = Ilim flg(z)] — flg(c)]

r—c r—cC

= f'(g(e))g'(e)
5317 RERTE AN T

B 1. & o — cB, g(z) #g(c). BB
g(z) —g(c) # 0
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FrbL, TR, T—EEN g(c) — g(c), B
- Fe(@) — F(9(e))

(@) ~ F(9(e) 9(@) ~ 9(e)
S ) o) oo
: g\r))— Jglc . g\&r) — g\c
" (@) —g(e) Tt a—c

(ETREEIR SR )
f(g(®)) — fg(e))

lim
g(z)—g(c)  g(x) —g(c)
im g(z) — g(c)
r—=c r—c

(RE g 7 c Al = g £ c Hig, W
limz—cg(x) = g(c)

RN, 2 — ¢ = g(x) — g(c))
F(g(e))d'(e)

(H% f £ g(c) K g £ c 3HFRH)

B2, % z— c B, BEE g(z) =g(c). &

y = g(z), d = g(c)

NE f 1 d = g(c) "I, AL

fy) — f(d)

lim

= f'(d) = f'(9(c))

y—d y—d
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7. Kk, %

f (g(x))
B { flg(z))—=f(g(c)) == g(z) # g(c) (1)

g(z)—g(c)

f'(g(e)) # g(z) = g(c)
FtLd

im f*(g(x))

_ [t POGRTEN B g(a) # 9(0)

”ma:—>cf (9(c)) #= g(z) = g(c)
[ rimy g FO=HD 35 o) # g(e)
| f'(g(0)) # g(xz) = g(c)
= f'(g(e)) = *(g(0))
Kk, f*(g(x)) £ x = c HEE.

H (1) &, HFEW = (T g(x) # g(c) =
g(z) = g(c)),

f*(g(@))g(x) — g(e)] = f(g(x)) — f(g(c)) (2)

B & g(x) # g(c) K, BHHZEHEA (1) &
H. & g(x) = g(c) K,

758 = f'(9(c)g(c) — g(e)] =0
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H
Hi# = f(g9(c)) — f(g(c)) =0

Ak, B (2) &,
- Fe(@) — f(e(e)

= lim f*(g(x)) ; 9@; . Z(C)
— f*(g(c))g’(c)

(7 f*(g(2)) 1E c EiD)
(UF g TE ¢ TH)

= f'(g(c))g'(e)
(% (1) & f*(g()) WEH

ll}l

=t 1. BEEEXIHEA] (general power rule). &
y = [g(=)]", Al

dy

— n—1 /
U = nlg(@)]" g (=)

A\
i
\V
dp

u=g(z), f(u)=r"
6 PN TSR
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2l
y = (fog)(z)
HEEFH],
dy df du
de  dudz
= nu" g/ (2)

nlg(2)]" ' ()

ll:lll}l

t 2. BREHA (quotient rule) RYEBH. ARG
d !f(fv)] _ f(@)g(x) — f(x)g'(x)

dz | g(x) [9(2)]?
f(x)_ . . 1
oy = @@

W, HIERA] (product rule) HEHEZRZEXRHA]
(general power rule), &

d [f(w)]

dr | g(x)
d 1 d —1

= —(f@)lg@)]"" + f(@)—~[g()]

F'@)g@)]t + f(@)(-Dg(=)] ¢ (=)
[9(2)] 211" (2)g(2) — f(2)g ()]
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Bl 2. AR TI&TER H

(@) f(z) = (a* = 7)*(z + 5x*) 7>

1
\7/2:182 + 3z

(b) g(z) =

© 1= (;2)

<> (a) NREHHBREMEXBRIRTRITM, HIeE
AR AR RN, Wfs

fl(z) = [%(aﬂ - 7)4] (2 + 522)75 +

(@2 - 1)* [+ 5277
4(z? — 7)3(22) - (z 4+ 5z2) > —
5(z° — 7)*(x 4+ 522)7°(1 4+ 102)
= (2 = 7)3(z +52°)"°.
8z(z + 52%) — 5(1 + 10z) (¢ — 7))
(22 — 7)3(=1023 4+ 322 + 350z + 35)
(x + 522)°
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(b) HREEBNEBRKEIR S, HEREXRER], B
g(z) = (222 4 32) /7
Y94

—%(2:1:2 + 32)"8/7(4z + 3)
B 4x + 3
7(222 + 32)8/7

g (x)

(c) EEFEAREZEEXAA], Al

@ = 3( ) ()
- 3(x-|-1> di[l_(ﬁl) '
= S @D
312

T (a4 1)%

Bl 3. #k
f(x) = (23:3 — \/33:4—2)3

H B K B
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<> KR f(r) BEEE 3 XG5, BERE2 I
—HRKER 1/2 K5, WHERAMREZRZEXRAA,
LIk

f'(x)

= 3(2333— \/3a;4—2>z- (2:153— \/3:1;4—2)/
3(2:183—\/3334—2) -

(6:1;2 _ % (3334 _ 2)_1/2 : 12x3)

2 6 3
— 3(2333—\/3334—2) 612 — =
V34— 2

T

2
= 18:1:2(2:163—\/3:1:4—2) 1 — -
\/3334—2

Bl 4. & () =3c—1. &K

d . -
—f( )

<fB> BWHAWKERE [ H 22 WEKKE, SR
AR,

L f(2?) = f/(2?) - 20
dx
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HiE =3 ALK, &
d 2
piC )

(2(3)f(9)
(6)[3(9) — 1]

(6)(26)
156

—. BEE (Implicit Function) EEH#45
(ImpI|C|t Differentiation).

HEH o EEEH ¢y NEGEE DA ZE G ER:

(i) BEHEHL (explicitly): vy = f(z), 10

y = (z°+ 1)
FH It AT 8 H

W _ 3022 4 1)2(22)
dx

(i) R, TEAHER (implicitly): F(xz,y) = 0,
an

y2z? —yz + 2y° =V
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. dy A ?
dx

B4 (implicit differentiation): —f& X R
THEKEW %, SWTHZFER.

SR 1. BABEAMES ¢ Mol v B « (K.

S 2. SHESER 1 R, B L

B 5. & 22442 =1, &k g—g

<> (i) MZH WMo (R v B z WKE), &
d, 2 oy_ d
(@ 4y = (1)

WRIREREXAA], EAHER

d
2:1:—|—2y-£=0

(i) # % e Y WEERESRABN A, R
HESE TSRS, T4
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AL,

6. % y322 -y +2y2 =z, Bk W
<ff> (i) Mg « ®5 (R y B « WEK), &

d d d

—(y3w2) — —(yw) + 2—(y2) = g(w)
*EF@T\(HEEUE@F I RARA, J:JM‘E”“B’\
Qdy d dy

2 y
oY 142.0,%Y =1
dz +y7 T Ty T2 2y

(i) 8 W j5g W R EGEEESSN G0, R
N ET T Ly

d
(3y%x? —z + 4y)£ =14y — 2ay°

3y

ATk,

dy 1+ y—2xy3
d:c_3y2332—:v—|—4y

1&” 7 nIﬁf 75 r %_‘ﬁiigﬁ, E\IJ
d r—1

—[z"] = rz

dx
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<FH> TEHE

r=p/q
Hir p g BZEH, H

y = 2P/1
AIRT2E ¢ K77, B

yd = P

NRE p, ¢ REHE, CEABRMERIROL, BIRERR
PRI, MEH « o (R y B« R, =

d d
a(yq) — %(l‘p)

x

EXHER
qu_l@ = paP~!
dx
R, R 9
dy _pzP~t _p Pl r—1

= = = rx
dv  qyi~l  q(aP/9)1-1

=. ftHE#EMEZE (Related Rates).
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&y, r B, HERU y= f(z) (BBEARRK) =
F(z,y) =0 (BEHN) Xxrz, B vy, v 78IXFEE
PR ¢ TecE (ORBN, v = y(b), x = x(t)).

*Hl%%“;i”f‘{bf (related rates) EI’JF‘:E o Da— By
LA (0, 9%, M5B~ (0, %) MBERRA? 2E)
JEEEU%ZIDT

#8. & z2 4 43 Ex—\/7 =3 dt_2
ﬁ:ﬁaﬁlfj?

<> KWK y 8 o M ¢ URERESRER, SEARRE
tre AR, SR =EDE.

(i) W2% ¢t B (R =, v B t WEE), &

2 3
S = —(1
dt(w +v7) dt( )

HR o, WHEEH
dx 2dy

20— + 3 =0
SRR
dy 2 x dx
dt 3y2 dt
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(i) 3k y WHAEBIERA LR, ¥ == /L,

y3:1—w2‘ :]_—(Z):1
r=+/7/8 3 3

FRBL,
_yt_1
Y= Vs T2
i
d 24/7/8
i = 312 @
/4
16
= ——,/7/8
3 V7/
_ 15 2t
3
4
= — V14
3

# 9. BEREA—BRRERAN, BEK r = 6 (EN)
B, PRI 2 (TEW /7)) BRI, A AR Y i
{banfa ?

<f#> EfId, EHBH TREEZHEER, TR
SRETIRHE & (A, EEEEH) <RER.
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(i) et VvV EeE r BNRKRN, 5

4
V= —mr>

(i) ¥ t BMoy (1 V, r & ¢t NEE), =
v 4 d

T Y3
dt 37Tdt(r )
BEMr 2, AIHEEH
4
av = —7r3r2@ = 47r7“2£
dt 3 dt dt

(i) B4 r = 6 (FEN) B 9 =2 (FEn/B). il
dV

— = 47(6)? HN2 . 2 Y /B

= 288m EN3/B

#l 10. BHEHHCEEEESETERE (skull
length) EEHEE (backbone length) KRR

TEEEREE] = 1.162 [HiEE] 0933

MEHEREZR (growth rate) HHEZEE K EZRMAIR 1%
anfe?
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<> % x BRICHENER. NEESEEEEETH

REHFEEFERMUE, AR S(z) BFE x EE

ZBRE, B B(z) BFE » WEHERE. AIREBEER,
S(z) = 1.162B(z)0-233

AL, RE% « ok, B EARRBE (R

dS(z) _ i[l 1623(:1:)0'933}
dx de L
= 1.162(0.933)3@)0933_1@
dx
A,
45() _ 1 160p(2)0933(0.933)—_ B
S 6 g B(xz) dx
Hit, EEFNHEEKEZ (relative growth rate)
1 dS(w)_0933 1 dB(x)
S(z) de B(x) dx

JREN, 0.933 BB HEMHEEERER.

Fll}l

T, Bthd e DATHET R 2R 2Rl ull R 2R FRI U B %

AN 0.933 < 1, ATLIEEE BRI REE/NSF R R
R, Bt L, FSOREEEYEEZ T RS RIM
BRI (PLBT) FILERR.
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9. EREERKE (Higher Derivatives).
faERE f(x),

—FEEKE (1st derivative):

'y =Y
@)=

—FEEKE (2nd derivative):

" dzfdefd _d df
@) ="5E L@ = (5

=FEEXKE (3rd derivative):

3 2
PO () = LI [y = (j ﬁ)

n BEEKE (nth derivative):

F (@) = T LD )

B d dn—lf
~ dx \dan 1t
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Bl 11, SRR THIRIEN SR

(a) g(t) = /312 + 2t
(b) 22 +y2 =1 (k LY

<> (a) Bk, HERHUAS
g(t) = (3% + 2t)1/2
i k—ROEEE (RS ERER), 8
g'(t) = %(3# +2t)"1/2(6t 4 2)
g, NS ¢ (1) WAL, T8

') = (4®)
= —%(3152 +2¢)73/2(6t 4+ 2)2 +

1
(382 +26)71/2(6)

—(3t 4+ 1)2 + 3(3t2 + 2¢)

(3t2 + 2t)2
—1

t2(3t + 2)2
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(b) Ff « 8 y WHFENEERENRTHY, SR o
sy, ki %, 5

2:U—I—2y@=0
dx
#e, 5
dy
dr gy

REHER EAREE o B MARBRRESA, 5

d?y d !—w]

dz2 ~ dx |y

HAORBEE o2+ y2 = 1, HRB—ESERT.

A

- REMEREREIMEER A AT e R SR, B
21 S CESEE
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TESERESR, B
d d
Llef@)] = e [f@)]
Pk
@) £ 9@ = @] £+ lg@)]

ST SRR MONBEER, AIEEMy. HEERESR,
A HI e e R FERYE S, Al

@@ £ (2 @)

i [f@)] | =)
iz [gm] = @
DIk

1o # £ @)

BEAY, B FIEESARAIRE, G170 BB s, B
d
L (g@N]# (4" ()9 (z)

Flll}l

£ SRR AT RS RS, T
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RS, 78

LU GRE@M] = f o)) lg(h())
= F(g(h(@)))g (h(z))W (z)
& v =h(z), u=g(v), y = f(u),

y = f(u) = f(g(v)) = f(g(h(z)))
LURGESE AR RIR 2 AR FE L TRk

Y= L))
F/(g(h(2)))g/ (h())H ()
dy du dv

du dv dx
df du dv

du dv dx
B2, AR H 2 ] A] Tk B & B sEE SRR

132
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