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m”ad&  6.1.2 %¶~,5~P~~Uil~46~U~%d (sine function) ElI.4  R MlO~'&dm"

M%b.i

%llWl a&R

II-T x  =  a + h do h#O

. sin(x)- sin(a) = sin(a + h)  - sin a
. . x - a h

= cosa G!$!  +sina  cos~-l

Mi
cos h - 1

- 2sin*  5
=

h h

h-
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. mn

&&A &lHGJ xfa

f(x) - f(a) = "UIF .(X-a)

lim(f(x)-f(a)) = lim 'f(~~~Cd .lim(x~-a)
\-a h-a x .a
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Vl~94$l?l  6.1.2 ?~~W&?I~“~~&~?IEI,BJI.+V%~~  (Algebra of Derivation Theoreni)

51 f LLRZ g bOU949n”+54UI.4d~~L$l  S TW  f LLA  g ~l%.Jl~WAlEl~ti~6fi  a&S

!&ibai?~  f fg,  kf b&  k & R bEi: fg eioua~uian~~o~w’pdfl~~a~ bbar%-h

i) (f+g)‘(a)  = f’(a)+g’(a)

ii) (kf)’  (a) = kf’(a)

iii) (fg)’  (a) = f’(a) g(a)  + g’(a) f(a)

51 g(a) # 0 Lb63 ’ da.Jal8115trk478~W~~  a% blat
ii

iv) ($)’  (a) = g’(a)
-2is

4 (6)’  (a) =
f’ (a) da) - f(a) g’  (a)

g’(a)

ikpd

i )  i7M?¶J x f a

(f  + g)  6) - (f  + g)  (a) =
x - a

f(x) - f(a) + g(x)  - s(a)
x - a x - a

,im Cf+g)(x)-(f+g)(a)  = ,im f(x)-f(a) +,im_g(x)-dd
x+a x - a x-ha x-a x+a x - a (mn  M.U.  5.1.4)

&A
PaUflO (f+g)‘a = f’(a)+g’(a) #

i i )  IPstdJu~~u~~nK~

i i i )  &799~Ll x f a

. (fd  W - (fd  (a) =
x - a

f(x) - f(a) . g(a)  + f(x),  &, - s(a)
x - a x - a

,im ( f g ) ( x ) - ( f g ) ( a )  = ,im f ( x ) - f ( a ). x-a x - a x-a x - a .g(a)+J%f(x).  g(x~~~(a)

L a
pbuno (fs)’ (a)  =  f’(a)  g(a)  +  f(a)  g’(a)

#

2 2 6

.
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iv)

,. (~)(x)-(~)(a)_ = - g(x)-&4  . 1
x - a x - a .5(a)  g(x)

,im &we(i)(a) = _ (li* g(xiIf(a))  ( lirn l
x - a

)
x-a x-a x-a g(a)  g(x)

@Cd - goMa) g(h(x))  - dh(d) h(x) ~ h(a)- = __.
x - a h(x)  ~ h(a) x - a
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a-z
clwu d-h,-wW  3  o

x , - a

i$d  IT? b = f(a) LbRL Y = f(x)

ilM% x f a

f-‘(y)  -  f’(b) x - a
y-b f(x) -  f(a)

1
= f(x) -  f(a)

x - a
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aa¶JGJfli%l  6.1.1

1xsin-
1.1) f(x)  =

x’ XfO

0 . x=0

i

1x’sin  -
1.2) f(x) =

x’ x+0

0 1 x = 0

i

x2 , 61 x < 0
2.2) f(x) =

2x, 51
&I a=0

x > o

2 3 0
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?lqXi$l?l  8.2.3 ?‘l6)W$JYl~?bQ~U (Mean Value Theorem)

0 a c b

g¶J 6.2.2

g(x) = f(x)  - ( “WPl).(x-a)

f’(c) =
f(b) - f(a)

b - a
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. .
f ( 3 ) - f ( 1 )  = - 2 7  - ( - 7 )
3-1 2

= - 10

27.T f’(c) = - 10

x’sin  1
f(x) = ’

i

X
b&l XfO

0 do x=0

th%J x  & R -  101, f ’ (x )  =  axsin:  -cos’,
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4.3) f(x) =
x2-3x-4

x+5 ~1-1,41

2 3 6
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f ( b )  =  f(a)+(b--a)f’(a)+  2 , (b  - a)”(@2-Y f’(a)+...+ n! f(n)(a)  + (b - a)“”  pqc)
(n + l)!

f(b) = f(a) + $t  [ (@$  fck’(a)  + M(b  - a)n”  )
(n + l)!

g(x) = - f ( b ) + f ( x ) +  $.  (q
k2,

pkj(X)  + Wb  - x)“+’
(n + l)!
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R,(b)  = -!c p”(c)
(n + l)!

b& 0 < /cl  < 14

x = 0, ~199~d~f%l4~%6  (sine function) 9JU  R ?lWHfldl  sin($) = 0.47943 TWIG

HnTmwdQ~~aiL~~  o.oooo2

tb%ih&$U~U  Cm E1U R

ami sin’(x) = cos x sin’(O) = 1

sin’(x) = - sin x . sin”(O) = 0

sin”‘(x) = -cosx ’ sinc3’(0)  = - 1.

sin@‘(x)  = sin x sinc4’(0)  = 0

sin@‘(x)  = cos x sinc5’(0)  = 1.

sin@‘(x)  = - sitix ’ sin@‘(O)  = 0. .

&I%.4
x3 x5

Pdx)  = x - yf  + 5

bW3ltOtiu P ” ( f )  =  0 . 4 7 9 4 3

RB(;)  = $(-cost) i1HhJl9

fJd&h

(Rb(;)  1 < +(;j7 < 0 . 0 0 0 0 2

f(a)+(x-a)f’(a)+  @$Q f”(a)+...+ 9  f(“)(a)+...
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(x ~ a)”f(x)  = f(a)+(x-a)f’(a)  t...+  7 fc,l~(a)  + p - a)“”_ _ _  f’“‘”  (,-,)
(n + l)!

2 4 1



#

c

242 MA 444



MA 444. 2 4 3



f(x) P(X)  1

h(x) = f(a) g(a)  1

f(b) g(b)  1

i-’ Cc) P’(C)  0
d.23
uwa f(a) g(a) 1 = 0

f(b) 0) 1

x-a f
l i m  E(x) =  lim 7 (x)

x-.a  f’g
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i%pd  IX t = lim fl(x)
x+a  g’

f(x)  - f(x,) ’
Et(X)  - dX,J

= g;(c)

k(x) =
, g(xJ

g(x) = f’
, f(x,)

h (cl

f(x)

I_ &I)
P(X)  ~  , mb”fi x-a

1 f(x,)
f(x)
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1 _ &Xl)

lim II(X) = 0
x-+0
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2 . 1 )  f ( x )  =  x;3’3;-:,
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W’+d&lW  6.1.2 Ws)¶+~Wl&iKC%lllEl~~3~~~~  (Algebra of Derivative Theorem)

51 f  LLEIZ  g t~Pa~Tsn”~“pddoa~~s~ea~asa~~  s  LX.  f  LL’I”  g  wlaJlsn~-l~~w”r~G

a & S “b&isa?h  f  t g ,  k f  69  k & R l,ba: f g  eiw~wwnn~1oy17~7%%~,  aaazb%i-

1 )  (f+g)’ ( a )  = f’(a)+g’(a)

2) (kf)’  (a) = kf’(a)

3)  (fg)' (a) = f’(a)g(a) + g’(a)f(a)

61 g(a) f 0 LG3

4)  (i)  (a)  = !4'(@
-is

5)  (i ) (a)  = f' (aMa) - Ok'  (a)__-
&;r.)
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(f’)’  (f(a))  = &

(b-a)’f ( b )  =  f(a)+(b-a)f’(a)+  __
2!

ff’(a).+  ,., + Wa)“f’“‘W  + ,,, + (b -a)“”  p+~,(~)
n! (n + l)!
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f(a) + (x- a)f’(a) +
(x -a ) ’

- - - - - f ” ( a ) +  _..  +  y  f ’ “ ‘ ( a ) +  .__
2!

Iim  :(x) = Iim  7(x)
x-2 &! \+.,  f’c  g
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1 .

1 . 1 )  ras

1.2) cl, f’(0) = 0

1.3) i!, f’(0) = 1

2:

2.1)  f:(l)  = f:(l)  = f’(l) = -1

f’(1)  &il

2.2) f!(O) = 0, f:(o)  = 2

f ’ ( O )  m=hil

2.3) f:(3)  = -I, f:(3)  = 1

.  f ’ ( 3 )  $axkil.

2.4) f:(o) = 1, f:(0)  = 0

.  f ’ ( 0 )  ‘aam1

dlmo¶laau¶lanP  6.2.1

1 .  x = - l

2.

2.1) c = ;

2.2) c = 0, 1, -1

2.3) c = 1, - f

3. i-3,-$ (-$i), (-3, -;,

ua;l" -12-\jiTT
Cl -

-12+ATl
*2 ,c2=

-12*\/131__-12 ,c3= -.__
12

GllaJil~U
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4.

4.1) c = ;

4.2) c = $

4.3) c =  1

tbmJaa¶J¶l~nG"n  6.3.1

x2 4 (- I)“?”
1 .  cosx =  l- 5 +  i, +...+ __-  +...(2n)!

2. e"
X2

= l+X+$+...+$+...

6 .  ln(l+x) =  x -  c +  c +...+(-l)“ml$ +

7
X3

7 .  ln(l-x)  = -x- 5  -T -...- $ -...

8. In(z) = 2(x+;+:)+ .,.. +z+...

1. 1.1) 1

1.2) 6

2. 2.1) -4

1.3) 0

1.4) 0

2.2) y$
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