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= lim +—lim
Ax—0 Ax 2 Ax—0 Ax
| (x+Ax)+ (x+Ax)2+az
&\/(x+Ax)2+a2+f(\/(x+Ax)2+a2—\/x2+az) 2 ! ):-H/)cz-uzZ
= lim -2 2 +% tim
Ax—>0 Ax 2 M0
a ( +AX) +a* +2 2xAx+(Ax) Ax-h, x+Ax +a* —x*+d?
X iy a+x
2 2\/(x+Ax) +a’ +x*+a’ g2 x+\/x +a’
= lim +— lim
Ax—0 Ax 2 Ax—0
Ax-h& x+Ax +a* —x*+d®
2
= lim —y/(x + Ax)’ vat+ X 2x+Ax +=lim x+\/x +a’
a0 2 \/(x+Ax)2 N B e Ax
2xAx + (Ax)’
Axt 2 2 2 2
:l v+ x2 +i21im \/(x+Ax) +a’+Vx* +a
2 o2xP+at 200 Ax(x+\/x2+a2)
2x + Ax
1+ — -
e I — 211m \/()HAX) i L LV x “x +a’
2m 2 Av—0 (x+\/m) 2\/x2+a (x+m)
X +a

\/T‘F a2 x+\/x2+a2

2«/x +a® 7«/x2+az(x+«/x2+a )

f\/x +a +————==Ax"+d

2\/x +d*



2

2.(6) y = arccos

NG

X X X
—+ 73,1‘0511’17

NG

A arccosi+x—arcsinL
Ay _ V2 2 V2
Ax Ax
arccosx+Ax (x+Ax)2 arcsinx+Ax - arccosi+£arcsini
V2 2 V2 V22 V2
= lim
Av0 Ax
[arccos XY arccosi] + (x * Ax)z arcsin Xt Ax —zarcsini
_ V2 V2 2 V22 V2
= lim
A0 Ax
arccosL - arccosL (x * Ax)z arcsin X+Ax —zarcsini
= lim \/5 ﬁ+lim \/5 \/5
Ax—0 Ax Ax—0 Ax
2 2 2
| ox X+ Ax X+ Ax x (Ax) Xx+Ax X X+ Ax x
arcsm[ 1- - I-|—= XAx + arcsin + | arcsin——— — arcsin—
ST 3R [ St
= lim e +lim =
2 2 2
G [
! 2 NG 2 " a1 X arcs1nT—arcs1n$
=—1lim + lim [x+—]arcsin +—1li
2 a0 Ax Ax>0 2 NGO 2 Av-0 Ax
&)
2
* 2 2 P A 1_% Ax ’ AxY
x+AxY X inl £F 1 (O R X+
1—[ j+\/1—[J , arcsm[ 7z J [\/5 ;] Na
= €L lim V2 2 + xarcsin—— + > lim
2 a0 Ax 22 a0 Ax
2xAx + (Ax)’
2
x 2 - Ax1- : :
Py g -] 8-
- 75 2 2 2 2 2
= €L lim ﬁ \/E + xarcsin—— + > lim

Ao x
2 S
21— =
()
L X _
2 LV
21— —
()
x* =2 1—£
_ 1 2
2 2
2 2 ]1-%
2

L
2

1

hox
2

1
- N2-x*

X X
+ xarcsin——=+—

V2

Ax \/E 2 A0
()H'AXJZ_(L
x V2 ) W) o Ax
Ax V2 1_[x+Ax)2+ - LJZ V2
x+7 : ox X 2 NG)
> = 1-— +xarcsm7+?£g}) o
J ) 2
V2
2xAx +(Ax)’
2
] x 2 LA 1_[L)
G Sk I
f— + _ —
x’ ox X V2 NGO
1 —— |+ xarcsin—= + — lim
2 J2 2 a0 Ax
Ax
2 2 X+— B
1= |+ xarcsin—= + 2 lim | == 2 +L _x
2 \/5 2 A0 \/E 4 Ax 2 N 2 \/E 2
1- +,1-| —=
| S REEd
2
X
+xarcsini+£ X f +L "
202 ﬁ\/ o2 [ ¥
2,[1—— 1-=—
2
+xalrcsini+x—2 L x +L 2% S +xarcsini+x—2ii2
G R | s IR T
241 —— 2,1-— 2.01-2—
2 2 2
° —xarcsini+ﬂ¥—xarcsini— 2-x
2 \J2-x? \/5 2 2-x° \/5 2



cosx 1+ cosx
2.(8)y=- +1n
(8) 2sin’ x \' sinx
fl
Al - C(.)szx +In +'cosx
Ay 2sin” x sinx

Ax Ax
cos(x+ Ax) 1+ cos(x+ Ax) cosx 1+cosx
- +In - —| - +In -
' 2sin®(x + Ax) sin (x + Ax) 2sin’ x sinx
i -

CosX cos(x + Ax) 1+ cos(x+Ax

3 In ) “In 1+cosx
2sin’x  2sin’(x+Ax) sin(x + Ax) \' sinx
= lim + lim
Ax—0 Ax Ax—0 Ax
1+cos(x+Ax)  sinx
n
1. sin’(x+Ax)cosx—sin’ xcos(x+Ax) 1 l+cosx  sin(x+Ax)
=—lim +—lim
2 A0 Axsinzxsinz(x+Ax) 2 A0 Ax

(1+cosxcos Ax —sinxsin Ax)sin x

1 - (sinxcosAx + cosxsinAx)2 cosx —sin” x(cos xcos Ax —sin xsin Ax) . 1 (1+ cos x)(sinxcos Ax + cos xsin Ax)

=—1li — lim
2 &0 Axsin® xsin’ (x + Ax) 2 &x>0 Ax
Ly (sinzxcos2 Ax + 2sin xcos xsin Axcos Ax + cos” xsin’ Ax)cosx—sinzx(cosxcosAx—sinxsinAx)
_EJTO Axsinzxsinz(x+Ax)
(1+cosxcos Ax —sinxsin Ax)sin x
1 lim (1+ cosx)(sinxcos Ax + cos xsin Ax)
2 a0 Ax
1 fim sin’ xcosxcos® Ax + 2sin xcos® xsin Axcos Ax + cos’ xsin” Ax —sin® x cos x cos Ax + sin’ xsin Ax
2 &0 Axsin? xsin® (x+Ax)
1 i (14 cosxcos Ax —sinxsin Ax)sinx — (1+ cos x)(sin xcos Ax + cos xsin Ax)
+5Ai?0 Ax(1+ cosx)(sinxcos Ax + cos xsin Ax)
1 i sin” xcos x cos Ax(cos Ax —1) + 2sin xcos® xsin Axcos Ax + cos’ xsin® Ax +sin’ xsin Ax
_EJTO Axsinzxsinz(x+Ax)
+llim sin x + sin x cos x cos Ax —sin” xsin Ax — sin x cos Ax — cos x sin Ax — sin x cos x cos Ax — cos” xsin Ax
2 &0 Ax(1+ cosx)(sinxcos Ax + cos xsin Ax)
11 . . s . 51 sinx(l—-cosAx)—sin’xsin Ax — cosxsin Ax — cos’ xsin Ax
=————lim 2sinxcos® xcos Ax + cos” xsin Ax + sin’ x +— lim i -
2 sin” x Ax>0 2 Ax>0 Ax(l+cosx)(s1nxcosAx+cosxsmAx)
1 1

. . . . 1
lim (ZSlnxcos2 xc0s Ax + cos’ xsin Ax + sin’ x) +—

=—— (—sinzx—cosx—coszx)
2 sin” x x>0

(1 + cosx)sinx

72sinxcos2x+sin3x 1 7coszx71—sin2x7 1 1

2sin’ x 2sinx sinx  sin’x  sin’x  sinx



3.(1)dy =du® +v* d(uu :vv) (u +v )zﬁd(wz+vz)

du 2d v’ J
_ du’ +dv’ _ du u dv v _ udu +vdv
2Vu’ +v Wit e Juray?
dInu® +v*
3.3)dy =dIn\u® +v =————d\u’ +V’ d\u® +v°
G) du® +v° \/ +v?

1 udu+vdv _ udu +vdy
- 2 2
\/u N u +v

4.proof :

(gof)'(xo)z lim

(gof)(x+Ax)—(g°f)(x)

Ax—0 Ax
— lim (gof)(x+Ax)—(gof)(x) f (3% +Ax) - f(x,)
Ax—0 f(xO+Ax)—f(xO) Ax
o 8 GarA))—g(f (%)) S (% + AY) -/ (x,)
Ax—0 f(xO+Ax)—f(xO) Ax—0 Ax
=g'(/ (%)) /(%) =8"(n) /(%)
6.

af (x, + Ax)+bf (x, + 2Ax) — £ (x,) = o( Ax)(when Ax — 0)

af(x0+Ax)+bf(x0+2Ax)_f(x0) :O(Ax) :O(whenAx—>0)
Ax Ax

af(xo +Ax)+bf(x0 +2Ax)—f(x0)
Ax

a(f(x0+Ax)—f(xO))+b(f(x0+2Ax)—f(x0))—(1—a—b)f(x0)

(when Ax—)O) 0=

&

=

Xo

Ax
)




10.proof :

f(0+Ax)—f(0) f(x) Heine Thm

= lim = lim

£.'(0)= lim
Ve >0,

N, eN,stVn>N,,
/(%)

X

<e,

- /.'(0)

aN, eN,stVn>N,,
x, >0.
then for ¥n > maX{Nl,Nz},

f+'(0)—g<Lx”)<f+'(O)+g

= f, '(O)xn —&X, <f(xn)<f+ '(O)xn +é&x,

choose x,, =L2,i=1,2,---,n
n
= Vie{l,2,--,n},
f*"(o)xni _gxni <f(xni)<f '( )xm +gx

:i:(f )x,, —&x,,) < Zf X, ;( '(0)x, +é&x,)
3§(ﬁ'(0);%—87]<2f( ] Z[ —+8n’—;j
Ny (O)n(zntl) n+1 Zn:f( j (0) (n-i—l)_gn(n-i—l)
wa Zf( j f§0)+g

= Ve> O,Choose N =max{N,N,},st¥n>N,

s
-1 1)1

n—»0

(1)let f(x)=sinx,then f'(x)=cosx.

2n? 2n?

1
( )letf( ) (1+x) thenf( ) .
n| 1+— im y nf 1+ im "_ Lz £:'(0)
11mH(1+ j— hmezl (1 ) :e'}%;l (1 ”2] :e'}ﬁ”;f(" ) =e 2 :\/;

(3)let f(x)=1Incosx,then ['(x)=—tanx.
Zlncoq— lim ilncosi2 lim i/(%j L(O)
n—o n n—w £ n

hchos——hme =e - =e H =e 2 =¢'=1

n—o

f(x)

Ax—0" Ax A—0" Ax =0 X now X

(

limx, =07

n—>x0

)



11.(1)sin29°
S (5 +8x) = f () + f (%, ) Ax
choose f(x)=sinx, x, =30°Ax =1°,then f'(x)=cosx

. o __ ] ol o o 0_1 \/g r —180+\/§ﬂ
sin29 —f(xO+Ax)~f(xo)+f(xo)Ax_Sm30 +c0s30%-1 _2Jr 2 180 360
11.(4)lgl1

f(x0+Ax)zf(x0)+f'(xo)Ax

1
xInl10

choose f(x) =lgx, x, =10,Ax =1,then f'(x) =

1 — 1 . = 1
Igll=f(x, +Ax)= f(x,)+f (xo)Ax—1g10+101n10 1_H101n10



