oO0O0o0oodgd g130

5.3 oo

00 0000 f0(0D0000)0D0000000000
0oOoo
oy J@+h) = f(z)
fiz) = Jim h
x0000000000000000f0 200000 (differen-

tmmammmmmmmf@+2ff@)DxDDx+hDDDf@)

000000 (average changerate) 000000000000 h—0
gbbooobogboobboobooobuoobbbbooboo
f000000 (2, f(x)) 000000000000000000

0 Mg

\ f(z+h)—f(x)
N —oag

T z+h

0000000000000 000000 fO000QOO (differ-
entiable) 0000000000 fO0D000000I0000OO
gbboodebodbooobuoobbooboobbuoobon
oo

h) —

 h—40 h

gbbbebO0OD0OUO0OO0O0ODLDDODOOOOO0ODODOOOn

fla) = f (a) = tim L2 = F(@)

h——0 h

y=f(x) 0000000000000 0O0O0O0O0ODODO 200000
gobobo40b00000bbboooon

dy df(z) d d
v ), D )

pDo00D000000000000000000000000000000
oboooboobooooboboooooo
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gddoudodoooooouoodoooooooooaoo
gtdooou2toouoououo200o0o0ooan
d*y d*f(x) d*f d?

i 2 - I - J _
y 7f (x)7dz27 de 7da:2 (x)’de ('Z')

good

000000000 (1000)00o0o0ooooooooooo
fO000000O0000 «0D0D0OO0 AOOODOOOOOER) =
fla+h) = f(a)

; — f(@)0000 h—0000¢(h) »00000

fla+h)= f(a)+ f'(a)h+e(h)h

0000 ADO0DOO00DOOe(h)AD (00020000000
00000000000 f(a)+ f(a)h0 f(z) = fla+h) 0000
000000000000 AD10000000ODO (10O00O)O
gdgd

000000000 f(e+h)0OAODOOD0 100 A+BhO xz=a
O00000oooobOo0obOoobOdA=00000 100000
0 f(@)00000 A= f(@)0O0ODO0O flath)D 10000
00 e(h)h00000000 e(h)h = fla+h) — (fla) + Bh) OO
goo
fla+h) - f(a)

h

0000000 B=f(e)000000000CO0ODOODOOOOO

DDy:f(x)Diig}lf(x):f(a)DDDDDDDD y=f(z)0 a
bbb bdoubuouooooooobbooboooa
Oy=f(x)OOODDOOOOODOODDOOODOOOODOOODODODOO
O000O00000O0oD(ooO 51400)0

lim f(z) = f(a) 0OOO DO

- B

e(h) =

lim f(z) = f (lim SL‘)

Tr—a r—a

gbobogobuodgbogobobogobudboobobogboo
gbobbooaobbodaod

gbobbs14 z=eUUOUOUOOODOOOz=aUOOODOOOO
gobooboboooggn

0 5.12 (1) f(z)=2?00000000000 f(zx)000000

86



oy e S+ h) = flz) (v +h)? —a?
f (LE) - h—0 h - ilz—>0 h

o 224 2zh + h? — 22 . 2zh+ h?

= lim = lim
h—0 h h—0 h

= lim(2x + h) = 2z
h—0

() f(z)=y70000

h—0 h h—0 h

(VETT— V) (Vo T i+ ya)

L Y Vs ey
— lim (x+h)—z
0 h (Vo +h+z)

1 1
=0 o +h+r 2z

gobbs1s ODOOO0Ooobobobuoooobbooodon

(1) flz) == (2) f(z) ==
(3) flz) =2+ +1 (4) f(x) = .
(5) f(z) = a* 6) fla)=—
(7) f(z) =¥/ (8) flz) = ¥z

gboogbbogbuodgbbobobdodgboobbodgbodgo
gbogbboobogbooboobboobuoobooboo
gooo

00 5.13 00 f(z),¢(zx)00000000«0000000
(1) (f(z) +g(x)) = f'(z) + g (2)
(2) (af(x)) =af'(x)

[(3) (f(2)g(x)) = [(x)g(x) + f(z)g'(x) (ODODODDO) ]

HEN

(f(@) +g(x))’ = lim (f(x+h)+g(x+ Z)) — (f(2) + 9(x))
fla+h) =) | gle+h)—g()
{ h * h }

= lim
h—0
= f'(z) + ¢'(z)
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h—0 h
. fx+h)— f(z) ,
= ki . = kf'(x)
(ﬂ@m@yzggﬂx+MAx2m—fum@)

h—0 h
me{ﬂx+2_f®nﬂﬂ+m+f@fmpH2_ﬁ@}
= ['()g(z) + f(x)g'(x)

00 5.14 [00000000)] O0y=f(x)0z2=g@k 000
000000000 2=gof(z)=g¢(f(z)) 00000000

& _d:dy
de  dy dx

gooobod

00 5140000000]
y=f(x)0 z2=¢(y) 000000 z2=go f(x) 00000z =0a0
goboooog

Az ) g 90 Sat W) —gofla) g(fla+h)) - g(f(a)

dx h—0 h h—0 h

0000b = f(a)0k = fla+h) — fa)0DOOO00 f(a+h) =
fla)+k=b+k000h—0000k—000000

iy U@t ) —g(f(@) fla+h) - f(a)
h—0 f(a + h) _ f(a) h
— lim g(b+k) —g(d) lim fla+h)— f(a)
k—0 k h—0 h
dg df dz dy
- B L

goboo

gboboO*s16 0000 514000000000000000
goboboooooboo
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00 5.15 [0000000] OOOO0OOOOOOROOOOOO
Ooob0o fO0b0oO0ooO0oboOoOobooboOoobooboobooog f
gbbodbobogbbuodgbbodogbboooboooboo

dr 1
dy — dy
dx

obodobsa7 00 S1M40000000000 515000000

gboogobooboobboobdooboobobbooboo
gboobobodboobboboobuobobobobuooboo
oo

U s.16 U000 Ouooooboouoooooboo

n—1

(z") =na",(e") = €”, (sinz) = cosz, (cosz) = —sinz

(1) y=f(z)=cos(z* +2:2) 0000000000000000
O0oo0oooooooooooooooooooooooooon
gooooooooon
u=2'+20000y=f(z)0y=cosul u=at+22°00
goddooodooodoooooooooogoo

dy  dy du
der  du dx
0000% - _gine, ™ _ 4 rap000
du dx

y' = (—sinu) (42° + 4z) = —4(z® + ) sin(z* + 227)
godd
(2) ODOCOOOOUOUODODDODOOOOOOUOOODOO
a3 2
y=flx)=e sin(z® + z)
gogodooooooboboboboon

/

! x4 - 2 zh4ad (s 2
y = <e > sin(z” +x) +e (sin(z* + z))

= 00000000000 u=2*+230000z = ' +2°
d d
D:z=e¢*Du=2'+20000000000 2 —¢v, 2% _
du dx
(az4+x3)’: (x4)/+(a:3)/:4x3+3:c2DD

e\ dz dz du u at 4z’
() =g = gy = ¢ (4 30%) = (4004 302) e
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O000w=sin(z?+z),v=2*4+20000000

(sin(z? + x))/ — Cji_;U — Cji_l:j—z = (cosv)(2x + 1) = (22 + 1) cos(2® + )
gad

y' = (42® + 32?) e+ sin(2? + z) + 2z + 1)+ cos(z? + x)

54 UOUOULOOOOOOOOOO

gbbboooobbbuoooobbobodoodd

OO0 000 f(x)=ax"+a, 12" '+ +ax+ay, 000
Oooooopoog 000 f(:B)DDDDDDDDD fOoooo
gooooooboooboooobogobno 5.13(3)DD

Fe) = au(a) + (e 4t an(e) (o)

000000EY000000000000000000000 5.13
3)0 (z)' =1 (0000 51500)0000000000000
000000022=2-2000 513 (3)00000

() = (v-2) =2/ z+a-2'=1-24+2-1=22
000023 =2%-2000 513 3) 000000
(:r3)/ = (acQ-x),:(xQ)/-x+x2-x':2x-x—|—x2~1:3x2

000000000000 x000 (2" =ne" 00000000
00000000000

0000518 00000020000 (a) =ne™'0000
00o000o0o0o0oood

obods.19 0000 518000000000 000000

000000002000 ((w+hk)" =) ,Cu"*h¥) 0DOO0DO
k=0

(z") =nz"'0000000000000000

2)0000 jﬁ%ﬂ@DDDDDDDD£g§DDDDDDDD
DDDDDDDQ@%:ﬁgDDDDDDDDDDDDDDDDD

0000000000 g(x) 0 0000 200000000000

1
DDDDDDDDDDDDDDDM@:f@%TTDDDDDD
glr
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DDDDDDDDDQ@ﬂ:f@b&7+ﬂ@<ﬁa)DDDD

1
0z=—D0y=y¢y(x)00000000000000
g9() y

dz  dz dy 1 g'(x)

- = Y = / = —
dr  dy dx y? g(w) g(x)?

gboboboooobboogoobn

ﬂ@)LEN@ﬂ@—fQW@)
g9(z) (g(x))2

0000 f(z),¢(x)00000000000000000000

@)= (

gbdgos.20 ODO0OOO0OO0OOO0ODOOO0ODOODO

x—1 22 +1 1
y=

2) y = 3 y=—o
g @ y="—75— B y=—37

30000 0000000000000 .,00000000
O0y=f(zx)=Yz=ar0z=y"(y>0)000000000

d
Y —nyl00D000 51500

dy
dy 1 1 1o
_ = — = —In
de  dr  pynt o on
dy

gbboboobooobobuoobbuooboobooobon
gobbooogoobbbooobobbboooooobooo

40000 5.100000eb0ODOUOO0OODDOOSIDDOON
s2ibuboboboboboboboboboooooboooon
0000 e000O000O0O (base of natural logarithm) 0000 O
gbbooobogbobodobboobboobboobbodoboo
gbogbodbogbbogbooobodboobbooboo

lim
x—0 xX

0000y=f(z)=e0000

R € e G I e o
fo == =
.o et—1 L. eh—1 .
= lime = ¢e% lim —e
h—0 h—0
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00000000 () =e* 00000000

0000000 «000000a=e"00000k = log,al
O00O0y=f(z)=a¢"0000 f(z) = (") =€ 0000000
000

. ' ek(a:-‘rh) _ ek:c ‘ ek:c-‘rkh _ ekx . " ekh -1
fi(x) = lim —— =lim ——— = lime
h—0 h h—0 h h—0
. kh_ et i N
= a"lim k=a"k lim =a"k =a"log, a

h—0 kh kh—0

E (e*) =e” (a®) = a®log, a ]

5) 0000 000000000000 (natural logarithm) O
00000000000000®WO00000000000000

d
DDDDDDDDDDy:bngDDxzeyDDDD—ajzeyD

dy
00
(loga) = % _ L _1_1
& 7da:7d_xiey7x
dy
0o0oo

dz
y=log, 2000 x:ayDDDDd—:aylogaDDDD
Y

dy 1 1 1
]_ / — _— = e e
(log, ) dx dr  avloga  wloga
dy

gooo

;1
~ zloga

, 1
(logz) = —  (log, )
X

6)0000 gbboggboboooobbuoodobbooon
HEN

oo0D000D000000000000000000000000000
00000000 (00 1o00000)00o0o0o0ooo0ooooooouoo
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UO00O0smz000000O000000OO

sin(z +h) —sinx  sinwcosh + coswsinh —sinz
h B h
. cosh—1 sin h
=smr———— + CoSx
h
—_— p— ] 2
oooo cosh —1 _ (cosh —1)(cosh + 1) __ sin h
h h(cosh + 1) h(cosh + 1)

000000 (sinz) =cosz0000
cosx JOOOU

cos(z + h) — cosx cosxcosh —sinxsinh — cosx

h - h
cosh—1 . sinh
= coOsT—— —sinx

h h

00 (cosz) = —sina 000000

tanz = X OOOOOO0OO0OOOO0
cos x
1Y 1 1Y
(tanz) = (sinx ) = (sinx)’ +Sinx( )
coS T cos T coS T
OO00000000 cosz=w0000
1 ! d 1 du d 1 (—si )—1 sin x
= =——— = (—sginz)— = ——
COS T dr u dr du u u? cos? x
2 .9
1
00D (tang) = — % 4 202 _ 0oO0O
cos? x cos? x cos? x
(sinz) =cosz (cosz) = —sinz (tanz) = !
cos? x

gooogo DDDDDy:arcsinny:sinx(—%ng

7)
%)DDDDDDDDDDDDDDDD

. ) ™ T
y = arcsiny <= r = siny (—? <y< 7)

d
00000028 —cosy=4/1 —siny=v1—2200

dy
1 1
(arcsinzx) = dy _ =
dx d_w V1 — x2
dy
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gooo
00000 y=arccosz IO OOMN

y =arccosz <=z =cosy (0<y<m)

UboobobbOobD aresinz 0000000000000

(arccosx)’—@— Lo !
Cde dx T2
dy

ooond
OO0000O arctanz OO 00O

T T
y = arctanz <= x = tany <_3 <y< 3)

d 1 2y + sin’
oooooo - = _ COSTYESMY L fan?y = 142
2 2 Y
dy cos?y cos?y
0o
dy 1 1
t / = —-— pu—
(arctan z) T d_x o
dy
ooodo
1 1
(arcsinz)’ = ———  (arccosr) = ———e
N N
1
(arctanx)’ = a2

gbobds.21 0ObOobodboodbooobuoodoboooo
goboboooobobodgd

. sinh e —1
R
r+1
1) y = 2 2) y =
(1) y=2 oy=21
B)y=+va?+1 (4) y = cos 2z
(5) y =2 (6) y =logx
(7) y = sin(a?) (8) y =log, =
(9) y = arctan(2?) (10) y = arcsin(1 — z)
O0005.22 000000000 OC0OO(ODOOOODOOODO)O
(1)y=2>+3z+2 (2) y = 3sinz + 2¢”
(3) y = xe® (4) y = sin'® 2z

94



(5) y = 231log(22® + x) (6) y = arcsin(z? + 1)
(7) y = (> +2)(2* + 3) (8) y =sin(3x + 1)
(9) y =e"sinz (10) y = v arctanx

00005.23 00000
, 1
y=loglz| (x£0)0000 3y =—
i

gboboboooobboood

0517 (1) y=2" (>0)000000
000000000

logy = loga™ = xlogx
00000000

/
‘% = (2)"logz + x(logz)" =logz + 1

v =y(logz+ 1) =2"(logx + 1)
(2) y=2° (z>00a000000)00000

[ (2%) = az®? ]

OO0Olgy=alogz0000 2000000

«

y/
y oz
ogooooooooooood
oooooood
1 1
3 1 Ly 4
(Va) = (a) = 2
’ 1Y/ 1 2—l x
(\/1+$2) :{(1+$2)2} 25(14‘.’17) 22x:—m

000000000000000000000000000000
000000000 {f(x)¥*Y0000000000000000
0ooo

_2
3

X

0000 5.24 00000000000 OOOOOOOOR)OO
gbobboooobbbuooobboooobbbuoooobn

(1) e [
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