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ueiEE, BEEL,

Au =ig BE u NELE,;

du =18 B & u @ LE, B8 differential of u ;
[ R r BEENKERMULCK B2E » NWELE MYHEY REE [ WELE ZRNHE
2 fer R B (51 BIL R,

I fer) REBHVHEL R, M derivative of f|, BN, WIEME(LE df A dv BIHLIE,

FrLME B 7R3,

d -

Vo), waete 4]r@)] . @) . Dy )| Drta), s
df e . flat+ADz)—fla) . fla+Dz)— f(a)
d:c< a) = Alglprgo (a+Az)—a Ali;rgo Ax ’

(instantaneous) rate of change of f at a
[ 1E o RRRIBEEELER
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Cem 1 . (instantaneous) rate of change of f
M derivative of f (at x) B f(E 2 1) HER R A

A o SR = f@) ) - (@)

dr ~ heo h y—r Y —T

o #& limit HYBEHRIERE, BB

BER, AN ER -CEEEBREFERTEESR: I 3—1;(@) is well-defined, then we say [ is differentiable at
a; If df " (x) is well-defined V x in the domain of f, then we say f is differentiable("Jf%). {RE A, AR
B f o BER, B L(a) THLE, B f 1 o BAAIM UGB # f £ o M, A f 7 o BER.

BER derivative 2 limit EZEAY, M limit X453 left limit(ZMR) 1 right limit (AR ), AT derivative 4

vans4
left derivative: D (a) = f'(a) & lim LW =S ) SR = f@)
y—a~ Yy—a h—0— h
right derivative: D7f (a) = f'(at) = lim 1Y) - i: a) — hhr(r)lJr flz+ h})l — f(z)

y—at Yy —
B Df (o) #4E (B0 f £ a BW) <= D~ f (a) M D*f (a) BEFEALESF,
AL, BT LREL: f (1 o i) I = Df (& o 2) #i (AR EBRR=GHR),
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Derivative BV & FEARKER Derivative

B L (F%&E limit FEMENRRE), derivative BB THIME (MUTH a,b, c HH constant):

I dicf] = c%, Aif 4 g] = df + g—g (derivative £ linearity, Bl L. D & “BMEHET")
dfg] = %g + fd—g (product rule)
%[5] = gj;gg;f% (quotient rule)
A f(yw)) = L wmgl2) e (chain rule) “ L = %g—g 7 HBEE, R

HATN: %[m“] =aqx® !,

%[ln x| = %,
e = e
Ltan z] = sec? x
Asin z] = cos z, } N Lsec ] = secx tan x
deosz] = —sinu, Leotx] = — csc? x
Lescx] = — csca cot

Flan, HEARTEH
d%[ln(a:z:)] = %[ln:z: +In a]\: %[ln x] + %[ln al = % +0=

~
by linearity
d _ dihz) _ 1 11
wllogyz] = gl =y - wllna] = o33,
change of base by linearity

Aleaw] (—dienjdu_eug) (u:= ar WA chain rule)

dx d
= %,
%[bw] _ %[exlnb]
—dfeu)du_culny)  (u:= xlnb MR chain rule)
=b0"Inb.
ELEEBRREAN, BEEM R
Lsin(cosz)] = Lsinu] -2 (u:= cosz WA chain rule)
= cosu - (—sinz) = — cos(cos z) - sin x.
Aigr] = Lerhnw) = dev]. Ly ng]  (u:=zlnz AR chain rule)
=e¢"-(Inz+z-1)=z"(lnz+1).
by product rul
y product rule
432+ 1)@ V] = L nnen] = Leu] Q4 (4 =2 1) 1n241) WARE chain rule)
(23; (22 +1) + (22 — 1) - Ln(a? + 1)])

by proaflct rule
= et (2x In(z? +1) + (22 = 1) - 2% ) = (22 +1)@-1 <2x In(z? +1) + 252;?) :
——

by chain rule
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UL EBE, KEEH derivative Z4EHERE chain rule, F#l2 AHEKER derivative, A] & EKEIE K
chain rule F& B8 58 MR8 B4,

BR@EHA, df. do. - B Af. Ax. - KB, d & differential ﬁ? TRET, TS, 8% D = &
Bl

5& derivative ¥, HRE jf Af I}%J//L Ax BURFR, FEU\ TU%VFEWTI%&TE% df BRE dx,
df = L . dz = f' - dr, R

e Chain rule B HE B AR dfd—: = %%% = ﬂd—zﬂd—w = .-, BZENH %ZAB?‘@TIEI FE
REARIE Lf(u(x)) R ET%D u i o KRBT, f b emn s AT =L f(u), ?‘ﬁﬂé
HIE u B v BB, u SR o BLARR & — FUR f B o T, fﬁm%uguﬁﬁxﬁﬁﬁ;»f%x
T — f % o B9BMbAS S5 f 8 u B T u ¥ o B, RBERA BB B BEC
B9 ro 65, FTEL A 2 C 8 1y - ro 5 —BEHEL, (df 2 du 9 L 5, du 2 do B9 2 £%, B df 2 do Y

L i)
o cdf =L .du, FILL, & Nx=0, Af =~ f - Az,
= f-dz, & r~a, fl2)=-flo)=f(a) (v —a), — HEERLELMERT,
BEx~a, f(zr)=f(a)+ f(a) - (x—a), — linear approzimations
FB{r#iE, E® v— f(a) = f'(a)- (x —a) by point-slope formula (&),

B y=f(a)+ fl(a)  (x—a), BEE a BRI AER.

e By = fla), Wl = L= L RT U = 0 BHALSEETLIOR L, RILIEEE, R
v AL y e EFARBE ¢ — [ () B WE ¢ BTN y KE. AL, HEOEE, LR
f [ 0 M, locally, EKEIR [~ |, B, ERMBE/AEREAE o A y %7, y 10
R @ %o, TREAR 2 W UE7 ERTLAIMIHIE.

) 2 B o SBRATERL 5 B y STRE 1), 0y = [(2) RIS 0.y WHTE, FHH
WEZE, REE (RS o R £ BRI EME S B E R R AT AT R § SARERE. ).

o HER RHKEABECHIMR, MK, WE—E#R £. 1t. BEE. REEMFE. I, 2
e MEEE o,y BABXER E(r,y) =0, il AF EHREIT 285058 = A8 E Nl
B R ASMELE (=0), A% F WEBMLEER v,y 8L, Ftll E WM LER «y OELE
BE, FTIHER F =0 2 z.y WEGRR, && d(F) = d0) #ETE 8K do.dy HWEHRAT. E5t
=R FrEBlY amplicit derivative BIER.

B, v’ = 0%, = vinu = ulnv, = d(vlnu) = d(ulnv), = dv-lnu+v- % = du-Inv + u -

= (2 —Inv)- du = (% —1Inw) - do, [k, % 5 % REHRET. HR, ERR Tﬁ@ differential E’Ji&a)@
N
HM—F# T ERREAT L, B REALUREN £1E. BE k. ERRTUELFR. RT#H
EEERE, DIBNEK derivative, EEH “EERY dlfferentlal 0 i}rfﬁ{lé’] differential FIBAFR” 2648, (3K

differential 89775 EN—BERRT  df =L do=L . 0 . gp =L dv. dv . g — ... )
o WEFFRMER v, v KIBITR HA u, vﬁﬁﬁ%ﬁ{ (()) B —BEATR n Bty ) & A drdpy)) )
: du:—dt—”ddt d_u:u_d2 d_fd(d):d(%):di(l). .... B RY © R 0
dvz%dt—i)dt Tdv 0 dv? T dolde dv v A U Ay Yoo
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o THE —MNKKHEH derivative &, HAEBBIKR=FEHEAY derivatives
sin FIRKE# ME arcsin (B sin '), & r = 1n9 ]ﬁ[ﬁ%ﬂ 9 E =,

r
— arcsi 1.1, B Llaresi =4 =
0 arcsm(?“), T e [ 1 1] ‘J [arcsm( ) d0 gg[san] C059 \/1 —sin? 6 \/1 e’

BHEAECHERNEE r KER.(cosf = +/1 —sin®* 0 REBIEL 0 € [, 2] = cosf > 0)
tan FIREE LIF arctan (B tan™'), & r = tand WRE| 0 € (FF,5) b —H— MEREH
§ = arctan(r), r € (—o0,00), Al gr[arctan( N =%=_1= L[tzne] = 5 = 1+t21m20 = 1+1T2,
REEMAECEROEE r ’RET.

sec WREHKE FU1E arcsec (F sec™). 4 r = secl AR 0 € [ DU (5, 7] BfE —H— MEKK
1 =

_ d R _ 1
# 0 = arcsec(r), |r| > 1, R Sarcsec(r)] = ¢ = o = de[secg] SecOtand — T socOveoZo 1

ITI\/%’ T%gmﬁaﬁmﬂﬁﬂa r RET. (5 0€(0,5), Al secd > 1,tanf > 0; & 0 € (5, 7],
Hl secf < —1,tan 6 < 0, FTLAERR 4 sec Ov/sec? § — 1)

I

] Jlﬁ ~”’ﬁ—‘ ﬁﬁﬁﬁ #

e—1

%\%IH

arcsin(r) + arccos(r) =

LHEEM EFRERI, arctan(r) + arccot(r >=2§ HIERFEBIRIE? FTLL—(ERY derivative &5 —{HAY
2

arcsec(r) + arcesc(r

) _
derivative B 5%, BEFITH derivatives {FiE S EE & #EH:

0 = arcsin(r), r e [—1,1], 0 €[5, 5] 4 — \/11_ﬁ
0 = arccos(r), re[—1,1], 6 € [0, 7], $=
6 = arctan(r), r € (—o00,00), 0ec(F,5). © -

0 = arccot(r), r € (—o0,00), 0 € (0,m), L — T

o =arcsec(r), ||, 0€0,3UG A, £ =
6 = arcesc(r), Ir| > 1, 0 c[5,0)U(0,3], % = |r\\/_7’127—1
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