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,

F’(x) = f’(x) - f(b)  - f(a)
b - a

F’(c) = f’(c) - f(b)  - f(a)
b - a

k&l  ?~dhU?U  c ‘lU (a, b) 45

0 = f’(c) - f(b)  - f(a)
b - a

l&l

f’(c) = f(b)  - f(a)
b - a

sl’?sfh  L fhwl  f (x)  =  x3 - 5x2 - 3x

?JUtWIJil  6%  a  =  1 UA:  b  = 3~Jt%Um.M&J  tWJy6~lUYQJVlql+~

dd+-JnAlJ  URtQJHlilU?U  c ‘lUri?Jtih  (1 ,  3 )  $5 f ’ ( c )  = “‘:  1 :(l)

44 a
?S?ll f ’ (x )  =  3x2 - IOX  - 3

f(l) =  - 7  UA:  f ( 3 )  = - 2 7

cij&,  f(3) - 01)  = -27  - C-7) = -,.
3-1 2
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K f’(c) = -10

;. 3c2 - IOC - 3 = -10

nia

f’(x) = 3x2

b’ - a3 = (b - a) 3c*

l& a = - 1, b = 2 i)‘h?h

8 - (- 1)3 = (2 - (- 1)) 3c*

n3a 2 = I

61 f’(x) = 0 LlUYkJJ (a, b) +%~I4  f L?hfiJf%UirnJd

61 f’(x) ~rjl~~UUl~iaJnUlUtRUuU~~J  (a, b) k&4  f tilU~Jn'%4W@1

~dlJttU?~i~tf~Dtj7JIZu?  (monotonic function) .
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f(a) - K g(a) =  i‘(b) - K g(b)

MiO f(b) - f(a) = K (g(b)  - g(a))
Y

2 ) t% g(b) - g(aj # 0 ii~lul~nr~~Uunl~~~~~~1  K L&X  F\@?  hlVI~%~

YYWlJhdd~XJ~~‘9  xg  ‘!  F’(x,,)  =  0

LhJPln  F’(x) = f’(x) - Kg’(x)

tJ!X f’(xo) = K g’(xu)

LdR~~YiUfh  K ‘LU  f(.?j - K g(a) = f(b) - K g(b)

n”o~liaunls

If(b) - f(a)1 g’(xo) = [g(b)  1 g(a)1  f’(xo)

61 g(x) = mx  + c ChU1@  (a, f(a)) LLlt (b. f(b))

-J
/

c1J U g’(x) = f(b) - f(a) = g,(xo)
b - a

LLG  g(b) = f(b) , g(a) = f(a)

SJlii
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[f(b)  - f(a)] ““L  1 y r= [f(b) - f(a)] f’(xo)

d, eJ
T~QI+~FI~WW~~~  (Mean value thearem)
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adu  f(v) = ” + ”

2dz-z

“Y “V
> u+ =u+-

2lu + $1
2u2+v

2 7 6

UV
Uf cd7-T-T<u+v

2u2  + ” 2u
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i) Pim f(x) = 0 LLRt fim g(x)  = 0
x-rb- x-b-

n"san"l

ii) Pim f ( x )  =  0 1tFtr  Pim g(x)  = m

x-b- x+b-

URZn”l  Pim f’(x) = L rtij,-
x-b- g ‘(xl

Pim f(x) = L ii’lu-
x+b- P(X)

5pllwwui~1~u  b aio&-i7tthau  niadu m UR:  L aiGiwiuaunia  OD fiauwiin73

Gtad uaun~~i7adiJni~ff;Ji~~i~i~~~t~u~au

Iun73hmun~fi7

P i m I - cos(x')  tdaJwn  Pim 1 - cos(x2)  = Pim x4  = 0
-

x-0 X4 x+0’ X-+(r
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,

Pim -2x  sit] (x’) _ Pim 1 sin (x2)  1-___ =-
X--C 4x’ x+0’  2 xz 2

t”“nq?et$Jnii  tJK
1

Pim log xx  = Elm  - X
x-O* x -4’ -i-

x2

= rim - x  =  0
x--+0

Pim’  x”  = Fim eloll IX

x - o x-o*

(2x + sin 2x)

(2x + sin 2x) e””  ’

Pim 4 cos x = 0
x+o) (2x + 4 cos x + sin 2x) e””  ’

.
2 7 8

?
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-e< f’(t)  -L<&
g ‘(0

rdoJ’J1”  g’(t) > OiJId

(L - E)  g’(t) < f’(t) < (L + E)  g’(t)

~xwd~nwrmo~  (I) MI

. . . . . . . . . . (1)

f’(t) - (L + E)  g’(t) < 0

‘1;  f(x) - (L + E)  g(x) < B

msafionniu g(x) > 0%X

f(x) B->L+E+  -
g(x) ix(X)

doJ?ln  g(x) -+  OJ  Lib x-rb-

iJWLlilfh4%  x, &$ll&J b -$$ <L+ 2~  L+dJT?l  x $5 x, < x < b

- ze < f(x)--LCi2E
g(x)

HiD I- 1<2Ef(x) _ L
P(X)

h&l Pim f(x) = L
x-b- g(x)

t

Asrh  1 1JHlfilllOJ  Pim e”  + e-’  - 2
x-0 3x2
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h0 6.3.1 =

=

=

tim e”  - e-’
x-r0 6x

fim e”  + e-”
x-0 6

2 1-cm
6 3

x log x + 1- -
x++a x -  1

x+l
x log x + 1 =

log -
x -  1

x -  1 1

x+1 X
log - 1 1

x - l - - -
tim = Pim x - l x+1
x*+00 1 x++a, -1/x2

X

= tim 2x=  = 2
x++wxz  - *

:.  Pim x log x + 1 3hi1rYu  2
x-,+00 x - l

MA 214 2 8 1



mJafl?%l  6.1

1. Pim e” - cos x

x-o tan x

2. fim (2  - I)sinx
X+0 cos x - co? x

3. fim e”

‘X-++OZ ,G

4. Pim

X-+0

5 . Pim

x-0

6. fim

x-0

I.  Yim

X-+0

8. fim

X-+0

9. Pim

x-0

1 0 . Pim

x-QI

sin 3x

I - cos4x

I log 1 + x- -
x 1 -. x

IO”  - 5”
X

tan-’  x - x

X3

sin (n cos x)

x sin x

X’

log  x--
di-T-2
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(Taylor’s formula wi!h  integral remainder)

+mtt~~~n’a’urt~u~a~  P(X)  Gini n

P(x)  = box” + b,x”-’ +...+bn,n)O‘&bo+O . . . . . . . ...(I)

Xkrhtow7cuo4  x LJulC  x = a t7imnrntQuu  P(X)  lupho~64a.s~uuo4il~~

‘UDJ (x - a) 4 Jil7A”~J~FlLilW n :

P(x) = c0(x  - a)” + c~  (x - a)“-’ + ._. + cn . . . . . . . ...(2)

ni  n = 0 wun73 (I) G.I  (2) fo&&wYu

ni  n = 1 t5l?t~~~Jn’a’wtiJtt%4  P(r)  = bnx + bl

trin’omisttfmluphm Q(X  - a )  +  c,

t&n  c0 = b. t>l&%l

P(x) -- bdx - a) = bl  + abo

L&h P(x) = bo(x  - a) + CI 4J CI = bl  + ah

I~JTY~  q Id r5ir;ipu~nug~Q?a”nlJ~~~ulu~~

aq~jiwum (I) UR: (2) a%td6I dlli < n - 1 LdO n > 1 c1J-If U 1111  (1) tI1

t&n  co = b,,  t&&l  p(x) - bdx - a)” t~W~Jl%UW~UW  fflifiJ?atflU  n - 1

<J&.4 P(x) - bo(x  - a)” = CI(X - a)“-’ + . . . + G

tvioufhwm (2)

3in P(x) = co(x  - a)” + c,(x - a)“-’ + . . . + cn

~li~l~lflrtvrua'  k&J  0 6 k < " (;I  k = oP"'(X) HlllUiiJ  P(X) qln d U %X  = a-

hm7:y%tnistwhd ?:;t%lJW?iittU?V8J  P(X) 6WRtCi6

cm-k  (x - a)k IrjtilUqUu’

pk(a)  = ( $ Icn-h  (x - aYIIX.*  = k ! ‘4

45 O! = I
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co  = P’“’ ,c,  =
p(n-l)  (aj

n!
(n _ I)! 1  . . . . cn = p(a)

Run75  ( 2 )  flWiiWb@lDJ

P(x) = p(a) + P’(a)(x  - a) + P”(a) P’“‘(a)
,2’ (x - a)’ + . . . + ?,(x - a)“) . . ...(3)

thntnu~~jriauwyu7U  P(X) n’?o  f(x) i/b.ildk6~uwqu7r~  tmuvmwi7

f(a) + f’(a) (x - a) + f”(a)2,  (x - a)*  + . . . + 9 (x  - a)” tifU?u’oJ~~  f(x)

f(x) = f(a) + f’(t) dt

lau ni35Gitn7~~~:$2u  IFXI~H”

u = f’(t) , dv = dt

du;:  f”(t) dt. v = -(x - t)

<J&i  j: f’(t) dt = -f’(t) (x  - t) 1: + s f”(t) (x  - t) dt
.

LLR:: f(x) = f(a) + f’(a) (x  - a) - s’  f”(t) (x - t) dt,

‘Isu?i^ou~rnr~flR=i~u~n~~J  IauX

” = f’(t). dv = (x  - t) dt

du = f”(t)  dt , v=
-(x. - 1)’

2!

. . ...(4)

XinSwowwm  (5) 03ilu
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f”(t)  (x - I) dt = - f”(t)

f(x) = f(akf’(a)  (x - a) + . . . + -
n !

(x - a)” + -$ j” (x - t)” r’““‘(t) dt
2

BJtilu~Jdr~iiioJni~n~~~  h&i0 h%u f(x) t8uuuacl~h~~uo~~~~ria’icw~u1u

$Ili n IU  (x - a) WJ&lWW&&  (remainder term) N~l.kblCp~~l

f(x) = f(a) + f’(a)(x - a) + .., + fYa)n! (x  - a)” + Rnrl  , . . . . . . . . . (7)

Rn.,  = ; 1: (x - t)” l++‘)(t) dt . . . . . . . . . . (8)

MA  2 1 4

lRn.11 C ” s” (x - t)” dt = “:” ; f:;’
n. a n .

2 8 5



f(x) = f(a) + f’(a) (x - a) + . . . + f”(a)- (x - a)” + R”.I
I’!

f(b) = f(a) + f’(a)(b - a) + --- + z (b - a)” + -r’(c)  (b  - a)n*l  (1)
(n + l)!

filwQv3j6~uuoJ~J~~u  WI
F(x)  = f(b) - f(x) -P’(x)  (b - x) ---- ??$  (b - x)” , (2)

(3)

286 MA 214



F ’ ( x )  = - T (b - x)”

UR::
(b - x)”

G’(x) = - *,

9lfln~l$jfilhlRlJ~~  7 Id 6.2.3 LdDJWl  F(b) ttR: G(b) tilU  0

.Fo=-,F’(c) My0  F(a) = F’(c)
__ G(a)

G(a) G’(c) G’(c)

mn (3) , (4) URZ (5) t~uuI~lj~i

F(a) = P’)(c)  ~~a~~’

(4)

(5)

(6)

f(a + h) = f(a) + f’(a)h  + . . . +
P(a)-h” + f”+’  :; ;- ;; h”” (7)

ll!

f’“‘(a) (x - a)” + R,,If(x) = f(a) + f’(a)(x - a) + . . . + --
II!

Rn,,  = F”(C) (x - a)“” ,
(n + I)!

(8)

(9)

do c a@YhJ x h a

timem  (9)  ji tPrutnToluttuuueJRln~~~~  (Langrange’s

fti-m  of the remainder)
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f(x) = f(a) + f’(a)(x  - a) + . . . + f”(a)- (x - a)” + . . .
ll!

(10)

a.  .arm f(-1)  = 1

f’(x) = -I
(Z+X)2  ’

f’(-1) = -1

f”(x) * 2
(2+X)3  ’

f”(-1)  = 2

f%)  = (2 ;“,,,  , c3’(  - I) = - 6

f(x)  = f(a) + f’(a) (x - a) + . . . +
P’(a)
y (x - a)”  + &.I

dK~1 I
2 + x

= I - (x + I) + (x + 1)’  + R,

Lib Rs = --6 (x + 1)’
(2 + c)’ 3!

= - (x + 1)’

(2 $ 4
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nqnij 6.6.2 pnuo4rfwlunrpt~  6.5.1 wnuwm

f”(a) fcn,l,(c)  (b _ a)lw
f(b) = f(a) + f’(a)(b - a) + . . . + 7  (b - a)” + (n + I)!

R
P”(C)

nr,  = - (b - c)“(b  - a ) (11)
ll!

hhln  c ltm (1) ~l4n.p~  6.5.1 k~lr  b = a + h, c = .?I  + 8h (0 < 8 < I)-

R“.I = fin+“@  + eh)  hn+L(l  _ e) (12)
n !

iilHU61 F(x) = f(b) - f(x) - f’(x) (b - x) - . . . - -P”‘(x) (b _ .#
n !

F(a) = F’o  G ( a )
G’(c)

nio F”“‘(C)
F ( a )  =  - (b - c)” (b - a)

n !

tiluamirt&wh  (ii) hnixdiuutfiuuik  (2) tmr  (1)

uRRJ~I  ww.&fIurn%I&I  R.., = E(a)
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3. ?Jtiiou~aJuoJtniirRoin’urff~t~~o2uuulluoJainroJi  thi7m*lHY
n) f(x) = sin’  x. a = 0, n = 3

?I) f(x) = tan x, a = 0, n = 3

A) f(x) = tYXL .a = 0,”  = 3

J) f(X) = log(1  +  eJe  = 0, n=  2

4. 737 Rnr,  = f”“(c)  fx  _ a)“‘l x < c < a
( n  + l)!

PJVI Rq &I  f(x) = sin x, a = z
2

290


