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| COS & | |1 0 -8 0 8
0
17 [1 0o 0 o046 ‘[1] [1 0
CcOSX 0 1 0O 0O COSX 0 1
co¥x|=|-1 0 2 0 0 |cosx|=|3 O
cos’x 0 -3 0 4 0 |cosX o 3
cox] |1 O -8 0 8 |[cos&«| |-3 O
ogoono
1 1
— = X+ =
cog X 5 COSX+ 2,
1 3
COSX = = CcoSX+ - cosx
=2 4008
1 1 1
¢x=-cos&k+ =cosX— =
cos' X 8005 +2cos 3
oggno
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U 257 [onoooooo COZX, COSX, codtx, -+ [0 coSX, COSX, COS X,

COSX
cogx
cosx

| cog'x|

O-hll—‘Ooo
© o o

N ONF O O

ool O

COosX

cos X
cos X
| COS K|

(2.19.18)
(2.19.19)
(2.19.20)

O

- goooog

(2.19.21)

(2.19.22)

(2.19.23)
(2.19.24)

(2.19.25)

O



§22000000

O0000000000O00OdDO inverse trigonometric functionO 0 O O 0 sinx, cox, tanx [
goboooogo

y=sin Ix=arcsixk  (-1<x<1) (2.20.1)
y=cos 'x=arccox  (—1<x<1) (2.20.2)
y=tan lx=arctarx  (—c0 < X< ) (2.20.3)

O0000000000D00OdO sine inverse, cosine inverse, tangent invérsé [ arc sine, arc cosine,
arctangent U 00 U0O0OD0O0O0O0D0OOD0O0O0O0O0O0O xOOODUO4OoOOoO yoooooag
gdddououodouououoooooouooa

y=Sin"Ix=Arcsinx  (-1<x<1) (—I—ZT y< 7—2T> (2.20.4)
y=Cos Ix=Arccosx  (-1<x<1) 0<y<m (2.20.5)
o ly _ Tyl
y = Tan ~x = Arctanx (—o0 < X < ) ( > 2) (2.20.6)
ogood
[J 258 |pppoooooooo00 00OO0OOOOOOOO ¥

[ 259 [poooooooo

a1\ m (V3 m a1\ m
Sin <§>_§’ Cos <7>_€, Tan (73)_5' (2.20.7)

O

[] 260 [popoooooo oooooooo
sint(0), Sint (% , Sint (iz) ., Sint (?) . Sinl(1), (2.20.8)
Cos1(0), Cos't (%) , Cost (iz) , Cost (?) , Cosi(1), (2.20.9)
Tan 1(0), Tan! (ig) ., Tanl(1), Tan ! (\/§> : (2.20.10)
O
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§221 00000

00000 O hyperbolic functiond O O

ef—e X ~ coshx— g4+ e X _ tanhx — e —e*  sinhx
2 v Y= -T2 Y= - &4e X  coshx

O00000000000000000000000 hyperbolic sine, hyperbolic cosine, hyper-
bolictangenD D OO0 O00OOD0OOOOODOODO

y = sinhx = (2.21.1)

1 1 1
cosec sinhx’ sec coshx’ cothx tanhx ( )

gbooooaog

U0 261 |ggpooooooooo 0oOO0OO0O0OO0O0O0OO0OOO0O0O00000000
000

eix . efix

sinx = — (2.21.3)
eix e—ix
COSX = +T’ (2.21.4)
1eX—e*  sinx
tanx = —— — = . 2.21.5
| eX4+e X  cosx ( )
Jdoodoooooobooooooog 0
U 262 |[gppoooooooo oooooooooooo 0
U0 263 |ggoooooooo ooooooooO0oooOO
sinh(—x) = —sinh(x) - 000 (2.21.6)
cosh—x) =coshx) - 00O (2.21.7)
tanh—x) = —tanhx) - 000 (2.21.8)
costfx—sintfx=1 (2.21.9)
sinh(x+y) = sinhxcoshy + coshxsinhy (2.21.10)
coshx+y) = coshxcoshy + sinhxsinhy (2.21.11)
tanhx + tanhy
tanhxty) = 2.21.12
hix£y) 1+ tanhxtanhy ( )
O
[ 264 [popooooooo oooooooooO
oo boobuoboogogonog 0
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[ 2,65 \pooooooooo ooooooo

1
costtx = 5(coshx+1) (2.21.13)
. 1
sintx = 5(coshx—1) (2.21.14)
sinhxcoshx = %sinh& (2.21.15)
tanix—=1— — (2.21.16)
costx
[

[J 266 [onoooooo coshX, coshX, cosh4,--- 0 cosk OO0 OO 0000
oooag

coshXx = 2cosifx—1, (2.21.17)
coshX = 4cosHx— 3coshx, (2.21.18)
cosh4& = 8costx—8cosix+ 1. (2.21.19)

]

[ 267 [onoooooo coskx, cosix, cosKx, --- 0 coshX, cosh, cosh4, --- 0 00
gooodd

ogoono
[ 1 ] 1 0 0 0O/ 1 ]
coshx O 1 0 0 0O |cosh
coshx|=[-1 0 2 0 0 |cosHx (2.21.20)
coshX 0 -3 0 4 0| |cosix
lcosh&]| |1 0 -8 O 8| [cosHx]
00O
1] [1 0 0 0@ ‘[ 17 [1000C0TF[ 1
coshx O 1 0 0O coshx O 1 0 O 0O | coshx
costfx| =|-1 0 2 0 0 |coshx|=|2 0 1 0 0| |coshx| (2.21.21)
coshx 0 -3 0 40 coshX 0 2 0 % 0| |coshX
cosfx] |1 0 -8 0 8 [cosh&| |-5 O 3 O %] [cosh«]
gooono
1 1
cositx = 5cosha+ 2, (2.21.22)
1 3
coshx = 7 Cosh&+ 7 cosh, (2.21.23)
1 1 1
costx = gCosh&+ S coshx— 2 (2.21.24)
goono 0
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[J 268 |[popoooo 0 xX4+y2=100000000000

X(t) =cost, y(t) =sint (2.21.25)
000000000 x¥—y?=1000000000000
X(t) = +cosh, y(t)=sinht (2.21.26)

gboboboogogobobod 0

U0 269 |gppoo ooooooooO0O0OOOOOOOO0OOOOO0OO0 ¥
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§2220 00000

0000000000 0000D0ODOOdinverse hyperbolic functiond 00 00O

y = sinh~1x = arcsinhx = log <x+ x2+1) (—o0 < X < o) (2.22.1)
y = cosh tx = arccoshk = log (xi X2 — 1) (1<x) (2.22.2)
y =tanh 1x = arctanhx = %Iog (g) (x| < 1) (2.22.3)

O000000000000 hyperbolic arc sine, hyperbolic arc cosine, hyperbolic arc tangent
DDDwmwhDDDDDDDDDDDk@Q+Vﬂ+QDk@@—Vﬂ+QDDDDDDD
0000000000000 000O00DODO00ooooood

1 270 [poopooooooooo oooooooOOOOOO ¥

U 271 \pppooooooooooo0onD 0000000 (222.1)~(2.2230 00000
00000000000 0000000

O000Oy=arcsinkOOOO0OO0OO0OO0OO x=sinhy=(e—e¥)/200000000

2x=¢'—eY (2.22.4)

xe =¥ -1 (2.22.5)

ey _2x¢-1=0 (2.22.6)

(& —x)?=x2+1>0 (2.22.7)

& x=+vx2+1 (2.22.8)

0<e&=x+vx2+1 (2.22.9)
000000000000 “—"000 (2.22.10)

&=x+vVx2+1>0 (2.22.11)

y=log(x+ V2 +1) (2.22.12)

0ooo 5
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§22300000

U0 272 |ppooooooo 00x0000a00000000 (000 bOO0O
0oo

lim f(x)=b (2.23.1)

X—a+0

O000000dright-handlimit DO OOO00O00000 xOOOO a0D0O0O0OOOOO f(x)
000 bOODODOOO

lim f(x)=b (2.23.2)

x—a—0
O00oOooOooodlefthandlimtO 00400
ogoooooao

f(a+0)= lim f(x), f(a—0)= Ilim f(x) (2.23.3)

X—a+0 Xx—a—0

gbobobooaon 0

0o 273 oboboboob OO xUOaObhOoobooobObOOoObOoOobOoOobDbOoo
oboobooobooobood

lim f(x)= lim f(x)=b (2.23.4)

x—a+0 x—a—0

0000000000000 00x—al00000 f(xOODOOOOOO
)I(@af(x):b (2.23.5)

gbodbbboooobbbuooodgbbbod

xOalOOODooooooo

OO0 f(x)0O0O000000ooooo0O0o booOod (2.23.6)
& )I(imaf(x) =h. (2.23.7)
< f(x)—b (x—a). (2.23.8)
< f(x) 0 x—alOOO bOOOOOOconvergent O (2.23.9)
ODO0O0D00O0D0O00O0O0Odivergentd 00400 0
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[] 2.74

gbooboogooooo Do f(X):XZDDDDDDDDD

xﬂr2n—0 f (X) - xﬂg—ll—o f (X) =4

gbooboooobbbuoooobbbooooobobooooobon

gooo

[] 2.75

lim f(x) =4

X—2

gbooboogooooo Do

f(="0 (x£0)

00000x>0000 f(x)=x/x=1000000000

xllT—O f (X) =1

0000x<0000 f(x)=(—x)/x=-1000000000

gotbooouoobooougoooooun |im0f(X)DDDDDDD
X—

[] 2.76

lim f(x)=-1

X——0

gbooboogooooo bo

f(x) = sin()—l()

(2.23.10)

(2.23.11)

O

(2.23.12)

(2.23.13)

(2.23.14)

O

(2.23.15)

00000Xx—40000 1/x—4000001/x—+000000 f(x)0 10 10000
0000000000 lim f(x)0000000x—-0000 1/x—-000000000

X——+0

ooo Iimof(x)DDDDDDDDDDDDDDDDDDDDDDDDD Iimof(X)DDDDD
X—— X—

00

28

O



§2.24 -0 0

00 277 [opooooo oo f(x)OOD0OD0OO0 (0000000

)I(@af(x):b (2.24.1)
gooooo
(Hve>0000O0O
O<|x—a<d = |fx)—Dbl<e (2.24.2)
Oo0od é>0000000 0
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§225000000O0O0

U0 278 |ppoooooooooon 00 f(x),gx) 000000

lim f(x) =A, limg(x) =B

X—a X—a

gbooboogon

)I(iLnaaf(x) = a)l(ilpaf(x) =aA,

lim (f(x) +g(x)) = lim f(x) +Jim g(x) = A+B,

lim (@ f(x) + Bg(x)) = alim f(x) + B lim g(x) = aA+ B,
lim (f()9(x)) = (lim #(x)) (lm g(x)) = AB,

(F0Y M) A
im ()

Oo00o0000ddUdba,poOooooono

S

U279 \[ooooooooooo

lim (3x+5) = 3limx+5=11.
X—2 X—2

lim (x+7) (x— 3) = lIm (x+7) x lim (x—3) = 9 (~1) = 9.

: 2
-1 Jmx-1) 3 4

lim = = i
x-2X2+2  lim(xX*+2) 6 2

X—2

30

(2.25.1)

(2.25.2)
(2.25.3)
(2.25.4)

(2.25.5)

(2.25.6)

(2.25.7)
(2.25.8)

(2.25.9)

O



g6 00 00ODOODOOOOO

[0 280 |[ppoooD 00 x0ODOODOOOO0OOO0OO0O000 X—+4e000000
x0ODOODO0OOO00OO0D0O0000 x—»—w000000000 f(x)0000000000
000000 f(x)—»40000000 f(x)0000000000000000 f(X) — —o [
ooo N

[ 281 |poopoooooo

lim }:O, lim }:O, lim 1:O, lim 1:0, (2.26.1)
X——+400 X X——00 X X——+00 X X— —00 X
lim e*=0, lim &=, lim e X =oo, lim =0, (2.26.2)
X— 00 X— 00 X— —00 X— —00
. . 1
im — =0, lim — =0, lm —— - =o, lm-——"=o0. (2.26.3)
x—at0X—a x—a-0X—a x—at0 (X — a)2 x—a (X —a)?2

O

00 282 |gppoooooo 00 f(x) (x—a 0000000000000 00000
000000000000

00 O0Ooo0o 00 (d0) )li_r}rgoefxsinx

00 D000 00 (@) lim &

00 00000 000 (3) limesinx

X—00

00 0oooo 000 (@) lim sin

O
U0 283 |gpooo ooooooooo
0 (&) 3
o oy oo, ©.0, 00, o 1 (2.26.4)

gbbogdgbobbduodgbbbooobbooobbooobbbooobboooobb
gbobbogobbboogobboooobboooobbbooobobboboooobon
gobooo

I e 10 P Cw wto—w (2.26.5)
00 o 7 1 o T
000000000000000 B
[ 284 [poopoooooooo
1 x=2 . 1-2/ e X—2/X
lim —=sinx=0 lim — = lim lim = — = 2.26.6
X—> o0 X2 ’ x—oX+1 x—o0 ]__|_1/ x—00 X4+ 1 X—00 1_|_]_/)( ( )
O
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§227 00000000

[J[J 2.85

[ [ 2.86

[] 2.87

gbooooaog

OsincOO0O

goobooogon

(1) lim (enxX™ +enoa XN 4 X+ e X+ co)

X—a

lim
Xx—1+0

lim

2
.o Xe+3X+1
2) lim T
() XI—>oo X_5
. X+3
I
(5) XLT—OXZ—]_
x2—1
i
(8) 110X Fx—2
(11) fim YFX=VIZX
X—0 X
. log(1
X—-4+0 X
. 2X—=1
(17) jim 2X=1+€

x—0ow X3 — 5x+ 1

X—00

lim
x—0 X

X2 — X

lim
X——00 2)(2 + 3

X3+ 2x

im ———
x——0X° — 3x2
X3 —x%—x+1

X2+ x—2
X

-1

x3—5x+1

im_—
x—w 2X — 1+ logx

32

1+x—+v1-—X

(4)
(7)
(10)

(13)

(16)

(19)

(2.27.1)
L]
(2.27.2)
O
(2.27.3)
2
) X+ 2
lim —m—— 2.27.4
e 38— A2 1 1 ( )
5x4 — x3
—_— 2.27.
x_|>r902x3—x2 ( )
x2—1
im —— 2.27.
X—I>I;E-OX3— X+ 2 ( 6)
im Sin 22X+ Xcosx -+ tan 4
x—0 X+ Sin X
(2.27.7)
lim 2 (2.27.8)
x—+0 14 e~ 1/X o
. 2X—1+¢€*
im ———  (2.27.9
xmo2x—1+logx ( )
O



§2280 00000

00 288 |ppooopooo 0000000000000 f(00 x=a000000
O continuousD 0000000

() f(aooooooooo

(i) im f(x) 000000
0000 lim f(x)0 lim f(x)000000000000000

x—a+0 x—a—0
(ii) I)i(maf(x):f(a)DDDDDD
0000 f(a= lim f(x)= Iim f(x) 000000

X—a+0 Xx—a—0

O00ooUoouoouoooodiscontinuoud] D00 OO0Od ]

) 289 [popooooooD fx=x0x=200000000000000

f(2) zxﬂrznwf(x) :Xﬂrgof(x) =4 (2.28.1)

gboboooobobod 0

[} 290 [pppoooooooo fx=
000 f(2)00000000000000

(x£2)0x=2000000000000

1
X—2
lim f(x im f(x)00UQOQUoOoUoon

Jm ( )7éx42_0 () ]
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§229000000O0O0OO

sinx

[0 291 [pppoooooooooo f(x (x#£0)0 x=000000000000
D000 f(0)0D00000000000000000 f(x) O

sinx
— (x#0)
fx)={ X (2.29.1)
1 (x=0)
000000 f(x)0x=000000000000000 f(0)= lim f(x)= lm f(x)=10
X—+ X——
0000000000000 000000000000 x=000000000 ¥
1
[0 292 [pppooooooooooooo f(X)= 7 (x#8)00 x=aD 00000
D00000x=a0O0O00 f(a=b0DO0O0D00DO00DO00DO00DObOOOOOOOO

0000000000000 0000ooogg Iim f(x) = 4o, |imof(X)=—00DDDD
X—a—

X—a+0

000 x=al0000000000000000O0DODO f(ag=bOOODODODOOOOOOO

00000000000 N
x—1

[ 293 |pnpooooooooooo f)="—7 x#1)00000f(})00 x=100

000000000000 f(xODOO0D0O0DO00000 x£100000000 f(x)=10

000000 lim f(x)=100000000 x=1000 f()=100000000000

x—14+0

booooobbbooox=100000000000000000000000000

[l 294 |pppooOODODDD DOODOD x=0000000000 f(0)D000D0
000

o tanx

(1) ==~ (x#£0 (2.29.2)
2) f(x):xsin)—l( (X£0) (2.29.3)
(3) fuy:ﬁgl x+i (x £ 0) (2.29.4)

0
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§230 0000

00 295 |ppoooo 00 f(0000000000000000000000f(x) 0
00000 continuous functionD OO OO OO0 ]

1 296 [opooooooooo oooooooooooon

fx)=x" (n=1,23,--+) (—0<X<®) (2.30.1)
f(x) =logx (x> 0) (2.30.2)
f(x) =sin(X) (—o <X< o) (2.30.3)
f(X) =cogx) (—o0o<X< ) (2.30.4)
f(X) = tan(x) (En<x< 2n+1n, nzo,il,iz,---) (2.30.5)

0

00 297 |ppopopoooooooD 00 000000000 a<x<bOOOOO
Doooooo

Xﬂglof(x) = f(a), xﬂmof(x) = f(b) (2.30.6)
guogdooooooobobod 0

[ 298 |pnpoooooooooooonD f(X)=va—x(—2<x<2)000000
Doooo0O

f(—2) :XLirzrjrof(x) =0, f(2) :Xﬂrzrlof(x) =0 (2.30.7)

obobooboobd 0
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UD 29 [ppoooooooooo 00 f(x0gxD00000000000O0

(01a0.  af B, oK. 0 f(gw) (2.30.8)

O000000000000000 f(x)/gx) 00000 gx)=00000000000000
goo 0

[J 2100 |[pgpgoooooooooooO0O 000 XOOO0OO0OO0OO0O00000000
00000000000 agX™+axX"™ 1+ +a, 1 x+a, 000000000 B

[ 2101 |[gpoooooo0o0o0oo0O0n 000 ax' +axX™ L4 +an X+ a O
boX™+byx™ 14 4+ b, x+by 0000000000000 00O0DODDOO0OOO

aoX"+agxX" 14 4 an_ X+ an
boxM -+ by xM=1 + - - 4 by_1X+ b

(2.30.9)

gbooboooon 0

[ 2102 |[pggoooooooooooon XOsnxOOOOOOOOOOOOOOO
D0000D000sinx®) 000000000

O
[J 2103 |ppooooooooD ooOOOOOOOO xOOOOOOOO
f X’
1-+sinx
(2) um_1+my (2.30.11)
(3) fay:}{%ﬁ (2.30.12)
O
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3 0o

§3.10000

U031 |gppoooooo 00 fx0Ox=a0000000000

im f@th) —f(@)

3.1.1
h—0 ( )

O0000000fx O x=aOOOOO0OO0OO0Odifferentiable0 000000000 OO0O
00000000 fa)0D0000x=a0000 f(x)OO0O0OOO differential coefficientd O
ggd 0

U0 32 |gpoopooooooooo 00000000 f(000000

f(a+h) - f(a)

) o
fa+0)= hllnlo h

(3.1.2)

0000000000 right differential coefficient 0000000000000 f(x)OOOO
HEN

f(a+h) - f(a)

f'la—0)= li .
(a-0)= Jim == (313
0000000000 left differential coefficientO O O O O ]

0033 |gppooooon (000000000000 f(a+0), f(a—0)000
0000 f(a+0)=f(a—0)0000000000000 -
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[ 34 |pppooooooo f=x¥0x=a000000000000000

mm=f@+?‘”” (3.1.4)

000O0gh 000000

(a+h)2—h?  2ah+h?

g(h) = h F— =2a+h (3.1.5)
0000000
fatrh-f@ | |
' = = — —
) = jim, h = lim g(h) = lim (2a+h) = 2a (3.1.6)
0000000 fa=2a00000 ]

[ 35 |pppoooooooooD 00 fx=x0x=00000000000000
00000000000000000

g(x h) = f(x+hr)]— f(x) _ |x+hr|1—|x| (3.1.7)

O000x>0,h>0000

_|x+h=|x| _x+h—-x_h
el == =" =5

O0000Ox<0,h<000O0O
B IX+h| — |X] B —(Xx+h)—(=x) —h

=1 (3.1.8)

a(x,h) h o = =1 (3.1.9)
00000000
;o fO0+h)—f0) B
f'(+0) = lim_ - = Jim g(0,h) =1, (3.1.10)
_ f(0+h)—f(0) .
/ —_ prm— prm— = —
f'(—0) hlLrEO o hILnJOg(O,h) 1 (3.1.11)

0000000000000000000000000000000O0 x=00000000
0 f(0)0000000f(x0x=00000000000000 0
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§3.2000

U0 36 |ppooo ooy=fx000000000000000000000000
000000000000000

00 :m)f(xmr)]— f(x)

(3.2.1)

000000 f(x) 0 f(x) OO 0O OO derived function, derivativeD 0000000000

d_dy . d df(x)
E(y7 &a ya f (X)7 &f(x)7 dx (322)

gbobobooogon 0

[ 37 |pppoooooo 00 f=x00000000000

g(x,h) = f(XJrhr)]_ it (3.2.3)

0000gxh 000000

_ 2_ 2 2
g(x.h) = f(x+hr)] f(x):(x+hr)‘ X :2hx;rh _oih (3.2.4)

gboboooogn

/() = lim glx,h) = lim (2x+ h) = 2x (3.2.5)

000000 f(x)0 —e<x<wODO0O00000000000000000000 f(x)0
000 f(x)=2x00000 0
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8§33 000000

U0 38 |pponoooooooon 00 f=f(x,g=gx) 000000000000
afafala)alal=

(LOWoooooo (f+g) =f+d.
(@ oooDooo0(af+Bg)=af'+pd (a,B00D0).

(3 00DDOOO(fg) = flg+ fg.

(@DDDDDD<3y:V%jg (9(x) # 0).
G)D0DDoooDoDOoO0y=fgx) OO0 y=1(2,z=9gx) 0000
dy dyd d
= = @5 = (e (). (3.3.1)

0000000000000 0Ochainruled 0000
(6) DODDDDDDDy=fx),x=fYy)0DOO

dx 1 d 1

22 Yy =— 3.3.2
dy~ dy  dy Y7oy (3.3.2)

dx
O

U 39 |ggooooooo ooooooooooooo
y=(C-1)(x+2) (3.3.3)
X—2

y:x2+x+2 (3.3.4)
y=(33%—x—1)* (3.3.5)
y = sin®4x (3.3.6)
O
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[J 310 | pooooooooooooo

DO00DO0Q)FX) =f(x)+gx)00000000000000
F(x+h) —F(x) f(X+h)4+g(x+h) — f(x) —g(x)

(f+g) = I|mO - — HE«.O -
_ f(x+h) —f(x) . gx+h—gx) /
=i h i, h = () +d(x) (3.3.7)

0000
QFX=af(x)+Bgx)00000000000000

Fixth) —F(9 _ . afx+h) +Bg(x+h) —af(x-BgX)

;o
(f+9) _rl1lmo

h—0 h
::amgf“+*2_f()+Bkgg“+*2_g“):afm@+ﬁgxm (3.3.8)
0ooQ
B)F(x)=f(x)g(x)0DODODDDO0O0000000
(19 = Iim u+?—Fa):wgfu+hmatP—fumu)
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