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5
2
4 5
4 5 1
(Taylor )
y=1() X Xo f(x)
F(X) = (%) + F'(X)(X = %) + (X =X,)
a(X—X%,) X=X,
f(x) f(X) = (%) + F'(X)(X=%,)
a(X—X,) X, X £
PO = (%) + /(X)X =%,) +af "(€)(x~X,)* a
1
a=—
2
4 5 2 n
4.10 f(x) (a,b) n+1
00 = 1(1)+ F/0)(x= )+ -2 (x
+6 +%(x—xo)”+Rn(x)
) s f(ml) (é) W n+1
Rn(X)_—(n+l)! (X=x)"" ¢ Xo X R, (x)
n ( )
X, =0
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1
MW ot ok g

um:um+fmn+i§3%+

n! (n+1)!
( A £ (%) (a,b)
n )
f” 5
00 = 1 05)+ 06X %)+ 2 (x=x,)
(%) n n
+6 +T(X_X°) +o‘(x—xo)
@
€ G
3
0
®
4.30 f(x)=x> x,=1 (
)
F)=1 /(1) =2, £"(x) =2
il ( ) X2 =1+2(x-1)+(x-1°

x> =1+2(x-1) +o((x -1))
4.31 f(x)=sinx—x Xx,=0 ( )

sin X
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SinX—x=—=x° +0(x*) - x __1y +0o(x%)
3 6
4.32 tanx x=0 ( )

tanx,_, =0, (tan x)’

2
o =ec” X, =1
(tanX)"|,_, = 2secx-secx-tan x|, , =0

(tanx)"

2 2 4

w0 =4sec” x-tan? x+ 2sec’ x|, o =2
2 B 3

tanx:x+§x +0(x7)

4.33 e x,=-1 n

X+1-1 A 1 i
e

X X+1 X+1

=e e e e ( X=x+1)
X 1 1 2 1 n
e :—(1+(x+1)+5(x+1) +6 +—|(x+l) +6)

e ! nl

4

:£+1(x+1)+i(x+1)2+6 +i(x+1)n +6 + (x+1)"*
e e 2le nle (n+Dle
¢ e X, =1 X € (—00,+0)
s Iim(sln 6XJ;xf (X)J=O lim &+ fz(x)
x—0 X x—0 X

sin6x = 6x —%(GX)?’ +0(x%)

1 B \ .
|Im(Mj:“m6X 36X +0(X )—I—Xf (X)

L 3

x—0 X x—0 X
~tim® T 56,020
x—0 X
lim &1 _ 3
x—0 X

x—0 3 3

: (sin6x+xf(x)j . Sin6x—6X+6X+ xf (x)
lim ——————= | =Iim
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6+ f(x) T lim Sin6x —6Xx

- le—r>r0] X2 x—0 XS
_im 8 fz(x) . (6x)°
x—0 X 6 x—-0 X3
lim 8T ) _ 36
x—0 X
lim sin 6x+3xf (x) _lim 6x+>§f (x) _lim 6+ f2(x) 0
x—0 X x—0 X x—0 X
4 5 3
4.11 ( )
@ limf(x)=limg(x)=0(C )
€) f'(x), 9'(x) g'(x)#0
(€)) Iim& IimM Iim&
9'(x) g(x) g9'(x)
(€)) X—>X, o0

@

4.35 2004-2-15

_1|(2+cosx)'
Ilm—3 -1
x—0 X 3
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xln[2+cost In 2+C0S X
e -1 . 3
=lim =lim

x—0 X3 x—0 X

_ 1l
— lim |n(2+ COSZX)— In3 — lim 2 1+ COS X

x—0 X x—0 2X
14 1 sin X 1
=—|lim— ———=——
2x2024+C0SX X 6.
2

w(25) |n(2 B+ Xj

. e .
=[im p =lim 3

x—0 X x—0 X

cosx—1
In[ 1+

4 cosx—1 1
:Ilm 5 = 5 = —

x—0 X x—0 3x 6

. 1 2+cosx )"
lim . -1
x>0 2(1—cos x)(e™" —1) 3

1- cos? X — = xsin 2x
4.36 lim 2
ke’ x*(eX -1)

1 .
1-c0s% x —=xsin 2x

| . sin x(sin X — X cos X
lim > 22 =lim ( Z )
X—0 X (ex _1) x—0 X
. SiInX—Xcosx .. Xxsinx 1
=lim 3 =lim ==
x—0 X x>0 3x 3
\ cosxln|x—a|
4_37 lim——
x-a  |nle* —e?
,cosxln|x—a| ) | In|x—a|
lim————=Ilimcosx-lim
X—a In ex _ea‘ X—a X—a In ex _ea
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1
: X—a 71 . e* —e? - o
=cosa-lim - =cosa-lime™lim =e®.cosa-e* =cosa
X—a e X—a X—a X_a
X —e?
OO 00 — 00 OO 100 wo )
0 0
0 o
. X 1
4_.38 lim ———
-1\ Xx=1 InX
1

. X 1 . XInx=x+1
I|rr11 % ¥ L lim———s=

x=1 Inx) 1 (x=1Inx
1
In x A X
=lim————=lim—%*—==
x—1 1] x->1 1 1 2
Inx+—— —+—
X X X

lim

x—1

( X 1) ) xInx—x+1
=lim

x—1 Inx) =t (x—1)In(L+x-1)

xInx—x+1_. In x ! x—1 1

m Im =lim =
-1 (x=1)° -12(x=1) =12(x=1) 2

4 6
4.39  f(x) x+¥¢0 Ixigg(1+x+¥)1=e3,
f(0), f'(0), f"(0) f(0)= f'(0)=0, f"(0) = 4
b et =0 tin T <0

f(0)=0 f'(0)=0
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4

f(X) =2x° +0(x?)

L L 100
lim(L+ x-+ -+ _limex ™) Zg
x—0 X x—0
In(1+x+@)
lim X -3
x—0 X
In(1+x+@) +M
lim X —lim X -3
x—0 X x—0 X
2
lim X1 _
x—0 X
2
lim X0 g i T g
Xx—0 X x—=>0 X
|imf(j‘)=2 lim— ) _ 5 £11(0) =
x—=0 X x>0  2X
2 L pngaxe L0
2 lim+ x+—Px L fime ™ ) e
x—0 X x—0
In(1+x+@) x+m
lim X —3=lim X __3
x—0 X x—0 X
2
. X“+ f(x)
lins=5—++ =3 |imw:2
x—0 X X—0 )(2
f(x |
;2):2+a(x) legga(x)=0
f(0)=0 f'(0)=0,f"(0)=4
4.40 f(x) x=0 f(0)=1f'(0)=2

i)

Iim(—sinx

x—0

x(1-f (x i =
J a-f(x) :Iim(1+3|nx X

x—0 X

X sinx—x

jsin X=X ¥ (- f (X))
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1.3
sinx — x : 5" 1, -—x i, 1
|m2—: |m2— :—“m = ; = —
x>0 x°(1-f(x)) »ox°(1-f(x)) 6x01-f(x) 6f'(0) 12
_ 19 1 _dls, | 3
x(1-f (x = 1 2
Iim(isin xj Wz |im[nsin(1D1‘f[n) _ et
x—=>0\ X n—o n
( f(x) )
Lim——=* Lyt 1 1 £1(x)
6x>01-f(x) 6x0-f'(x) 6f'(0) 12
f'(x)
4.41  f(x) [0, +) X € (0, + ) f"(x)=0
(0, +0) y=f(x) (%os F(%))
3 Taylor 1
FO)=f)-y(x) =) —F(x)— F(x)(x=%)
X=X, Taylor
1 " 2
I:(><)=§f (O)(x=X%)" & X X
f'(x)#0 f"(x) F(x)
4.2 b>a>e,  a’>b?
f(x)=xIna-alnx f(x):ln—x
X
f)="X yse  p(x=lTinX £(x) <0
X X
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£ (%) b>d>AY 1) <M LSEgna
b a
alnb<blna, Inb*<Ina®
a”>b?
4.43 £ (%) f(0)=f(@)=0 x <[0]

[£/00] < max( 100}
vae[0]1] f(x) x=a
f(x)=f(a)+ f'(a)x-a)+> TéXX aff & ax
x=1 x=0
0= f()=1(a)+ F@@-a)+5 F'GN-af  &e@D
0-f0)=f(a)+ F@(-a)+ 2 FE)a)f & e0a)

(@)= (1(E)e-af - (5 )7)

a=0 a=1 |=%|f"(§1)| |f’(a)|:%f”(§2)|
ae (0,1
fr(& J1-a) +|f"(&,)a®

f%m=mwﬂﬁaM“@J}

£e(0))

s% fr(e)a-ay + aZ) frey <L Q[%{] £7(0

a [0] |fwnsggggf%mu
4.44  5>0, f(X) (-5,5) , X e (-5,0)
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f)[<x?,  x=0 f(x) [C]

Q) ®
© , f'0)=0 () . f'(0)=0
X e (=8,0) [ f () < x? x=0 f(0)=0
o<t <|x| . lim =
X x—0 X

lim f (X) =0 = f(0) —xsfix)sx.
lim~ 2 = i T X =0 _g_ ¢q) c
x>0 X x—0 x—0

5

5.1
51 1

5.1 f(x) Il eR , I F(x),

F'(x)=f(x), vxel,  Fx) fx) |

Fx) f(x) | , FO+C () |

C ; . F(x)

5.2 f(x) (F()+C}  f(x)
jf(x)dx: F(x)+C

Fix) f(x) | C

5.1.2
5.1

f(x)
[ :f dt  f(x)

[ f(x)dx = jf (x)dx+C
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5.1

X

1 1
F(x) = 2xsm;—cos— Xx#0
0 x=0

2 - 1
F(x)_{x sm; Xx=0

0 x=0
x=0 f(x)
5.2 f(x) (ab) , f(x) (ab)
{cosx, x>0,
5.2 f(x)=
ae* -1/x, x<0.
f(x) R a=

A et  @®0 (©1 D)a

f(x) x=0 Iing f(x)=1 lim f(x) =1,
X—> x—0"
LY e —1-111 i\ 7}
lim f (x) = lim —alim——2& —a-alim& =1
x—0" x—0" X x—0" X x=>0" X
a=1
X+1, Xx=>0;
g3 )= Ee‘x+1, X <0,
2 2
f B
=x*+X, X20; %x%x—%, X>0;
A F(X= 1. B F(x)= 1. x
-—e 7, x<0, —-—e"+—, x<0,
2 2 2
ég.xz + X, X>0; jl-Xz +Xx+1, x=>0;
C F(x)= 1.1 D F(x)= 1 x
——e " +—, X<0, ——e " +—, x<0,
2 2 2 2
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1

5 Xx<0 -
5.4 f(x)=17" f(x) ., FO=Z
—X+1 x>0 4
2
arctanx+E Xx<0
F(x)= .
X2+x+= x>0
Y o x<0 t=0
2 = o —OO,+OO , =
X x>0 N
5.3
5.3.1
@

j f/(x)dx = f (x)+C j f(p(x))- @' (X)dx = f (p(x))+C

dx
>-6 Iazs,in2x+bzcoszx

J' :_J' d(_)——arctan +CI % 2
aZ + x2 1() a’ ‘a a’sin® x+b? cos® x
ZEIM=iarctan(gtanxj+C
a‘tan® x+b* ab b
tan x
5.7
J-«/cos
_J- d(cosx) 2 ‘C

COSXA/COSX  /COSX

o B i1,

a7 T 2adlx—a x+a
U—d( —a)——d(x+a)j=i|n|ﬂ|+c
2a 2a X+a
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59 .[X dx

JInx(L-Inx)

dx =arcsinx+C

J‘ 1

I\/idx_j\/r

= 2arcsin\/§+C

d (—) arcsin— + @

1/x(l x)

dx
I X4/ In X1 —1n X)

=f d(Inx) jdm
JInx@-1Inx) J1-Inx

Iarcsm\/_ ArCAMX 4 — zjarcsm\/_d(arcsmx/_) (arcsinv/x)? +C

x(l X)

=2arcsin+/Inx +C

5.10 | ox
) (2+cos x)sin x

=I —d(cosx)
(2+cos x)sin® x

s f d(cos x) I(Z cos x)d (cos x)
(2 +cos X) 1—cos? x

=%In|2+cosx|—%ln|l+cosx| +%In|1—cosx|+C

J- 2X+2
————dx
(x* +1)(x-1)

J( 18X Y (x 1)
X215 (x% +1) X’ +1
o jxcosx smde:smerC

x° X
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€
[flew)-otd=F®+C .,  x=p) t=p?() .

[ 09dx=F(p(x)+C
5.13 I\/az—xzdx (a>0)
x=asint,(0§ts%) , dx = acostdt

J.\/a2 —x%dx = J'acost-acosdt = aZJ'cos2 tdt

2 : 2
= azj'—lJrCOSZt dt :a—(t+ SmZthJrC :%arcsin§+%xm+c

2 2 a
j\/a2+x2dx (a>0) x=atant
j\/xz—azdx X = asect
X —4/1— X2
( 1) x=sint,dx=costdt,
J- dx J- cost
x—«/l x2 sint — cost
_ B Icost+smt jcost—sint
sint —cost sint —cost

dt)

=—In‘x— 1-x?
2

2)
L _[ cost _Icost+sint—sint+cost—cost

sint — cost sint —cost

—%arcsin x+C

dt

:In‘x— 1—x?|—1 —arcsinx+C

( | )

'[ «/Zx
\2x-4 =t,

14 www.tsinghuatutor.com 62796032
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4dt

e m =l @y

1 t
+—arctan—+C

2(t2 +4) 4
:_amta V2x—4 ¢2x 4 e
4 2 4x
5.3.2

j u(x)dv(x) = u(x)v(x) - j v(x)du(x)

5.16 sz sin xdx = —szd(cos X)
= —x? cosx+fcos xd (x?)
= —X?COoS X + ijcos xdx

= —X?COS X + 2XSin X +Ccos X + C

5.17

Ilnxdx:xlnx—_[x-idx:xlnx—x+c
X

Ix”’ In" xdx , m,n , Iarcsin xdx , Iarctan xdx ,
je“sinbxdx .
5.18  f(Inx) =1L+ [ £ (x)dx
1 Inx=t,
x=¢' f(t)—M
e'
[ £ (0dx

= _Iln(1+ e“)de™ =—e"In(l+e") +j1 dxx =e *Inl+e")+x—InLl+e*)+C
+e
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=—e *In(L+e" )+j(1— )dx
=x—(1+e)Inl+e*)+C
5.19 f(x) sinx Ifo’(x)dx
X D)
sin x 1 V4 4

f(x )—(—) =—(xcosx sin x) f(;;):_;,f(?):__

= j . xf ' (x)dx

= [ xdf () =xF (0[7 — [ 1 F (x)dlx

sin x 7, 4. 2 4
L s [ AR S
2 T T
2
5.20
J.«/1+e
1+e* =t, x=In(t*-1), dx= 22t dt,
-1
[—=—dx=2[In(t? ~1)ct
V1+e*
= 2tIn(t? —2t|n(t2—1)—2j(2+ 2 )dt
t2-1
=2tIn(t? -1) - 4t - zj SRR 2
-1 t+1
— 2tIn(t? —1) - 4t+2|nt+1 @
—oxflee —afleer 42 e
Vi+e* -1

5.3.3
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je%dx
@
_ P(X) _ P, (x)
R(x) = 000 P(x) Q(x) - RM)= Pl(x)+—Q(x)
P, (X)
Pl ’ Pz NN
(X) (X) Q(x) )
( )
_ P, (%) YA
@ Q(x) (x-a) Q%) <P
K P, (x)
2 k -
@ Q(x) (x-a) ()
A A, p A
x-a (x-af  (x-a)
2 2 P,(X)
3 -49<0
3 Q(x) X"+ px+q( p q<0) ()
Mx+ N
X* + px+q
@ Q) k (x*+px+af ¢ p*-4q<0) 22((;:))
Mx+N, M,x+N, M, X+ N,
2 ' 716 K
X*+ px+q (x2+px+q) (x2+px+q)
A5 J-axz+bx+2p 1
X7 (x=1)
m:ﬁ+i+i+i+ BZ AIZB =0
X*(x-1)*  x x* x> x-1 (x-1? i
17 www.tsinghuatutor.com 62796032
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2
J-ax3 +bx+2p I
X*(x=1)

ax® +bx+p _ AX(x-1)%+ A(x-1)* +B,x>
x*(x-1)* x*(x-1)*

—2A+A=a A -2A=b A=p

AL A a+2b+3p=0.

2X
5.22 —————dX
J‘(x+1)(x2 +1)?

2X A +BX+C+ Dx+E
(X+D(x*+1)* x+1 x*+1 (x*+1)°?

2X 11 1 x-1 X+1

— ¥ - - As +
(X+D(X*+D>  2x+1 2x*+1 (x*+1)?

1 X— 1 X+1
J(x+1)(x +1)2 _I(_z X+l 2x2+1 (X +1)?

5-)dx

X+1
:__J-x+1 2jx +ldx+jmdx

1. 1+x° x—1

+ +C
4 (1+x)° 2(x*+1)

R(sin x,cos x), R(u,v)
1 t=tan>,
2

. 2t 1-t? 2
sinx=—-— COSX=—r7> dt=—-
+t 1+t 1+t

_[R(sin X,€0s X)dx t
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5 23 j1+5|nx dx
1+ cos X
t=tan>,
2
1+sinx 1+2t+t* 2
J. —I . dt —tan——2|ncos +C.
1+cos x 2 1+t2 2 2
2
R(-sin x,cos x) =— R(sin x,cos x) ,
t =cosx
dt . J
dx=———R(sin x,cos x) sin x
sin X
sin X = 1/1—cos’ x
R(sin x,—cos x) =— R(sin x,cos x) , t=sinx
R(-sin x,—cos x) =R(sin x,cos X) , t=tanx

R(sin x,cos x)

= %[(R(sin X, €08 X) — R(=sin X, cos X))

+ (R(-sin x,cos x) — R(—sin x,—cos x)) + (R(—sin x,—cos x) + R(sin X, cos x))]

5.24 | o
L (2+cos x)sin X

t =cosXx

J‘ dx =J~ —dt
(2+cosx)sinx J (2+1)sin’x

_J' —dt
(2+t)(1- 1§ )

dx

xarcsin x
5.25 j

(1_ X2)3/2

19

www.tsinghuatutor.com

62796032


http://www.1zhao.org/viewthread.php?tid=51746&extra=page%3D1&fromuid=23710

2007 1006 62701055
arcsin x dx _arcsinx 1, 1+X
= | arcsin xd —=In +C
'[ (\/ ) \/1 X '|.:|.—X2 il X2 2 l X
5.26 Jd—x
Sin 2x+ 2sin x
J‘ dx _EJ. dx
sin2x+2sinx 27 sin x(1+cos x)
i cosx =t dx_—i
sin x
EIL__EIL
27 sinx(l+cosx) 279 (1-t*)(1+t)
=—£IL2=—lln|1+t|+1-i+lln|1—t|+c
27 (1-t)(1+1) 8 4 1+t 8
___J»( S 1 1, [1-cosx|
4 1+t 2 (1+t) 4 1-t 4(1+cosx) 8 |1+cosx|
2
X
J- dx __J- dx EJ. dx _l dtanE
sin2x+2sinx  2<sinx(l+cosx) 4 singcosé-Zcoszg 4 tan)z(coszz

5 X

1 1+tan® = 1

J4dtan—:—ln

4 tan— 2 4
2

5.27

tan> +ltan25+C
2l 8 2

[ x
jarcsm 2 dx
1+Xx

. / X . / X . / X
jarcsm ———dx = xarcsin ——J'x arcsin,|—— | dx
1+X 1+x 1+X
:xarcsin‘/ i —j \/; dx
1+x 7 2(1+x)

X

X =
2(1+x) 1+t

J

t2
~dt =t—arctant+C = /x —arctan/x + C
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[ x [ x
Iarcsm 1—dx — xarcsin, |—— — /x +arctan+/x + C
V1+x

1+x

21 www.tsinghuatutor.com 62796032




	Text16: 知识宝库考研社区(www.1zhao.org)友情提示：购买原版，饮水思源！
	Text17: 知识宝库考研社区(www.1zhao.org)友情提示：购买原版，饮水思源！
	Text18: 知识宝库考研社区(www.1zhao.org)友情提示：购买原版，饮水思源！
	Text19: 知识宝库考研社区(www.1zhao.org)友情提示：购买原版，饮水思源！
	Text20: 知识宝库考研社区(www.1zhao.org)友情提示：购买原版，饮水思源！


