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R, FI& f(x) =sgnz, g(x) =0.

J\.
ln(lx— x)’ £ <0
PR f(2) = -1, v =0 fEf z =0 MEsM.
\/1—|—:c—1’ >0
x
- . . In(1—= —x
fi#. BT lim f(z) = lim = lim — = —1= f(0),
z—0~ z—0~ T 1x—>0— i
T —x
11131 f(z) = hI(I)lJr Lre-1_ lir(1)1+2——%7é lim f(x),
IG5 o = 0 9 £ () BOBKBRIRIINS, B f(o) 26 o = 0 s



W o >

SRR PR

.

1. lﬁwlgglof(:c) =0 HJLTOf(x)g(x) FAAE, TER:

lim [1 + f(z)]*® = e f(@)g(x)
T—00
JEER.

T—r00

lim [1 + f(2)]9®) = lim 9@ W0+/@)] = e, 9@ [I+f(@)] _ - lim_ f(@)g(z)
T—>00
FiERE SR TER TGN In(1 +¢) ~t (t—0). O
e : . 2\*
2. FUA LB SUH SRR lim (1 -+ sin =)
T—>00

2
) Sin—
2. B lim zsin= = lim 2- L

T—00

=21
T T—00 2
X

2\ 2 lim xsin 2
lim <1 -+ sin —) @
T—00 x

O

W f(r) ER o0 EEHR f(ag) > 0, iERA: HBE I > 0, FHEH
ro—0<z<z0+0d B, B f(zx)>0.

+.

ER. 1T lim () = f(zo) > 0, e = L0

,

36 > 0,V € (g — d, 20+ 6), | f(x) — f(x0)] < @.
Pt

Vo € (xg — 6,20 +9), f(x) > f(xo) — f(;o) = f(;jo) > 0.
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+—. & f(x) M glx) BESERY, R () = max{f(z),g(x)}
U(r) = min{f(x), g(r)} HRIESTH.

MERR. VEEH
f(x) + g(z) + [f(2) = g(2)]

p(r) = max{f(z),g(x)} = 5 :
b2 = min{ f(2), g(x)} = f(x) +g(x) —2|f(93) - g(x)|7
Rl o(x) F o (x) tHAEESE R O

CAERL oAb f(2) ESE, g(x) ANESE W f(x) + g(x) A f(x)g(x) 7E R 20

B, f(z)+ g(x) R xg —EAEL, WA g(z) = (f(z) + g(z)) — f(2)
E){—i To @éi

f(x)g(x) TER zo A RIREELL, AT REAIESL.
Wﬁﬂ %Pxo—() f( )—O,g( ) =sgnz, M f(x)g(x )Elﬁxo T

2. W f(z) M g(z) FERL zo AES W f(x) + g(x) M f(x)g(z) FER 20 2T
HEEL?

BR. f(z)+ g(z) B f(z)g(x) 1B zo BT REIELE, A AT REANELE.
—1, x<0, 1, z<0,
Bilan, # xo =0, f(x) = { (z) = {

Q

1, x>0, —1, Z 0,
M f(z) +g(x) =0, f(z)g(x) = —1, ENTHAE R vo FELE
0, =<0,

iz =0, f(z) =g(x) =
1, x>0,

M f(z) + g(x) A f(x)g(x) 1E R 2o BRAIESE. L
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7 ELLREAIIER

—.  ZHIRAFXIE (o,b) LESENRFAEZXE EF—EHRAENR
IME, P—ERBFERH.

’BR. fEFXIE (0,1) EHEFER i&y—l O

=, SEBESEE 21 — sing 4 2 BABE—NF g HOIEAR.

_ - 3

B 4 f@) = 20 —sinz — 2, EEEH £(0) = 2 < 0,70 f(5) =3 -
3 3 N

sinE —2=1- sinE > 0, HZE e eI, O

=. AT r=asinz+b(a>0b>0) ELE—PAEBE a +b BIIE
R.

RBR. % f(z) = v —asinze — b, EEE] f(0) = =b < 0, M fla+b) =
a+b—asin(a+b) —b=all —sin(a+0b)]>0. % fla+b) =0, M a+b 5k
e PITSR B IEAR, 75 00 H 22 A BRI O

M. =ZRFBE 2* 622 +92 -3 =0 BEPLNLIR? FHEHSRAEXIE.

fR. & f(z) = 2% —62® + 97 — 3, FEREF] £(0) = =3, f(1) = 1,f(3) =
-3, f(4) = 1, H f(z) %%ﬁz& ANSEAR. TR ol 2 S BRI, T R o8
622 + 9z — 3 =0 A =R, 2 AlfEX A (0,1),(1,3) #(3,4) L. O

H. & f(z) M g(x) £ [o,0] EZEL, B f(a) > g(a), f(b) < g(b). UERR:
£ (a,0) AEDB—R ¢, & fc) = g(c).

WERA. @ F(z) = f(2)—g(x), W F(a) = f(a)—g(a) > 0, F(b) = f(b)—g(b) <
0. HFRGEH, /1L ¢ € (a,0) B F(c) = f(c) —g(c) =0, Bl f(c) = g(c). O
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7~. ¥ f(z) 7 [a,b] &% ;TL, a<m <y <-o-<mx, <b UERR: FIE
€ € [, 2], B £(§) = (@) + flaz) 4o )]

WERR. 71m min{ f(z1), f(x2),..., f(zn)}, M = max{f(z1), f(z2),..., f(zn)},

Wm < - Slf (@) + fl@n) + oo+ flza)] < M.

GRS, 575 € € o1, 8 (6) = L1700+ Sl 54 Sl O

. & f(z) E0,1] EEL, B0< f(x) <1, MEBAELPEH—R c €[0,1],
 flc) =

IERA. WS £(0) = 0 8% £(1) = 1, WA CAHE; B0, 4 g(2) = f(z) — =,

M g(0) = f(0) =0 >0, g(1) = f(l) 1<0, HESE fET%ﬂﬁcEce (0,1),

ffig(c) =0, B} f(c) = c. u
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8 B¥EL&

—. & f(x) =522, MIBEXK f(2).

2.
, L fR+A)—f(2) .. B2+ Ax)?P—5.2°
A A
20A Az)?
_ g 2087 (A 90+ Ax) = 20
Az—0 Az Az—0
O
. | ST
= W)=, BIREXK f'(a)(a # 0).
2.
1 1
oy flatAx)—fla) . atAzr a
fla) = Alx—>0 Az N Alu}clgo Az
—Ax 1 1
= 1 = — = ——
Az—0 a(a + Ax)Ax Az—0 a(a + Ax) a?
[
=. EPA: (cosz) = —sinx.
ERR.
. cos(x + Azx) — cosx
(cosz)’ = Alggo Az
A A
2sin <x + _x) sin o
= lim — 2 2
Az—0 Ax
= — lim 2 2
Az—0 Az
= —sinz.
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33

M. & f'(z0) &1E, M:

1.

f(wo = h) — [(o)

lim
h—0 h
. flwo+ Ax) — f(x0) 4 B
= am, Az (4 Az = —h)
o S A~ f()
Az—0 Ax
= —f(x0).
2.
lim f(zo+h)— f(zo—h)
h—0 h
o [ B — Fae)] ~ [fla = h) — fwo)
h—0 h
o St = J@0) L F =) — )
h—0 h—0 h
= f'(zo) = (=f'(20))
= 2]”(1’0)
3.
I f(xo + ah) — f(xo + bh)
B0 h
— lim [f (zo + ah) — f(xo)] — [f(zo + bh) — [f(o)]
h—0 h
= lima- flzo +ah) = J(zo) _ lim b - f(xo +bh) — f(x0)
h—0 ah h—0 bh
= af'(zo) — bf'(x0)
= (a—"0)f'(x).
. & f(0) TFE, N
L LB =IO @ =10

z—=0 x x—0

xz—0
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2. % 1(0) = 0, M f(0) = %x)
- = : h _ S vl
N, BA f(ZL‘) R zo Al~F, H ]lzlg(l) f(-’L‘O _ Qh) — f(ﬂ?o) =4, BN / (%)
fi#.
Py = fon FEETEIE) (= )
o Flao = 20) = f(w)
h—0 —2h
_ _1 lim f(xo — 2h) — f(wo)
2 h—0 h
1 1
2 i h
w0 f (2o — 2h) — f(x0)
1
= -3
]

. THETIIREE » = 0 HNESM ST S
1. f(x) =|sinz|.
. mT

i el — T <t — 0 T f) — T (s —
A S = B sme =0, iy Jla) = g (Zeima) =0,

[
lim f(z) = lim f(z) = lim f(z) = 0= f(0),
BRIt f(x) 7F 2 = 0 /biZEs:. T
f(Az) — f(0) sin Az

/ 1 1 _
J1(0) = A}cl—r%+ Az A}UI—%Jr Ax L
. f(Az) = f(0) . —sinAx
! e 1 B A, 1 e —]_
f_ <O) Aa:lir(l)* AZL‘ A:UILI(I)* AZE ’

W fL(0) # £(0), HUk f(z) £ 2 =0 AT & O
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sin z, x < 0.

2. f(r) = {ln(l +x), x>0,

. mT

lim f(z) = lim In(14+2) =0, lim f(z)= lim sinz =0,

z—0t z—0+ z—0~ z—0—

[
lim f(z) = lim f(z) = lim f(z) = 0= f(0),

z—0~
Rl f(x) 78 2 = 0 sk, T

v e fAx)—f(0) . In(14Az)
FO= 3 " T A b
, f(Az) = f(0) .. sinAx
o = i FEREIO -y S
W f1(0) = fL(0) = f1(0) = 1, Kl f(x) #£ 2 = 0 LT 5. O
J\.
1
x¥sin—, x>0
R o BUFMERS, B2 f(x) = { T £ x =04 (1) EZ; (2)
0, <0
TE.
g (1) BT 11%1_ f(z)=0, B
lim f(x)= lim z° sinl = 0 a=0
z—07t z—0t X Z:ﬁﬁ) a<0.

KL o > 0 B, lim f(x) = lim f(z) = lim f() = 0= f(0), BIBLRT f(x)
1z =0 AbiEsE.
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, L f(Az) — f(0) 0
@) WFfL0) = Jim ==l A =0
S fAn) - fo)  (Ae)fsinge
fl0) = i e = A
1 0, a>1,
= lim (A2)* 'sin — =
0+ Ax {Kﬁﬁ, a<1.
FILY o > 11, £/(0) = £,(0) = f.(0) = 0, ERRLRT f(z) 7 2 = 0 hbwl
F. O

. W f(a) = (z—a)p(r), BF o(z) £ 2 =a LES, X f(a).
f#. H p(x) £ 2z = a AIESA]H lim o(z) = p(a), Kk
F@) = fa) _ (@ —a)pl)

f(a) = lim —=—"— lim ———"— = lim ¢(z) = ¢(a).
[
+. & f(z)=(x—1)(z—2)...(x—10), Xk f/(10).
.
. 9+ A)(8+Ax)...(1+ Azx) - Az
= lim
Az—0 Az
= Al:inrgo[(g + Az)(8+ Az)...(1+ Ax)]
= 9.
[
+—.
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R, JEEE
f(Az) — f(0) I Ax

11(0) = A}cl—%+ Az T Aesot Az L
. f(Az) — f(0) . Ax
/ _ — - =
J2(0) = AEB%* Ax A}cl—lgﬁ Az L

Hf(0) = £.(0)=f.(0)=1. &z <0, f(x) =cosz; % x>0,

fl(z)=1, Al
f/( ) {Cosx, r <0,
X =

1, x > 0.

]
+=. ki y=Inz = (e, 1) LHIYILFIE.
ﬁ.%ﬁﬂ%%%%%kzymwzé: :3ﬁ%%ﬁﬂ%ﬁﬁﬁ

1
Yy — 1= E(x - 6)7
fefie
r—ey=0.
]

+=. kithzk y = ¢ EHESHTIZHIE.
R, WYIECN (w0, v0), MPIZHIRIRA
k=Y limzy = € |o=a, = ",
TRITRVILTTRERT &N
Yy —yo =€ (x — xo).

T2k A (0,0) f

—yo = €™ (o).
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BT VI RAEMiZ y = e” b, #ef
Yo = €.

B P PRSI RRBRSLARAT 20 = 1,90 = e, BRILFTRUIZITHE AN

y—e:e(a:—l),

+Mm. % f(x) AIBERE, F(0) FLE, UERA: f/(0) = 0.
RBR. RIS 2 /NS, Al %0
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T E: =% ‘B
9 SKEZEN (1) SHENEE
—. XTIEHNFH:
3. y=Inz —2lgx + 5Hlog, .
.
;12 5
Yo e a0 zlm2
[
4 y=(Vit1)(—=—1)
Ly =(Vx — —1).
’ Ve
1 1 1
ﬁg /E%?Uy:ﬁ—\/}:x’i—xﬁ,ﬁt
I — —leg — 13;7%
Y773 2
O]
5y rlnz
Y=
.
J = (xlnz)'(1+2?) —zlnz- (1+2?)
(14 22)?
(E+lnx)(1+x2)—2x21nx
_
B (1+ 22)?
1422+ (1—2?)Inz
B (1+ a2)? '
[
6. y=a2’lnx-cosx.
fiz.
1
y = 2xlnx-cosr+a2°—-cosx+2°lnx - (—sinx)
x

= 2rlnz-cosz +xcosx —xlnx - sinzx.
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Z. ¥ f(x) = (1+ 2% arctanz, K f(0).
1 2
f#. f'(x) =2z arctanz + i x2 =1+ 2z arctanx.
) ) 1+z
f'0) = f/(@)|e=0 = 1. O
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41
S vl =2 A Sk NGES =¥
10 ;k\—rzf)”JJ (2) Em Elﬁ&&ﬂﬁ&ﬂ"]s—rﬁ&
—. KTIERBHFH:
1. y = (3z 4+ 6)°.
2.
y =532 +6)*3=15(3z + 6)*.
O
2. y = sin® 2.
2.
' = 3sin® 2z - cos 27 - 2 = 6sin? 2 - cos 2z.
O
3. y=+va*—1z2?
2. ,
P 2 o242 £
v = 5la —at) b (22m) =
[
4. y =In(z + Va2 + 22).
.
Loy oyt g 14—
gttt T Tere
Ve r® | ziveEi® JaEro
O
5. y = arctan(z?).
" 1 327
"= 32 = 2T
Y 1+ (23)2 T TS



TR SEUIHFIE 757

42

1
y = e 5 . (—2008—) (
x

1 1 1

= ——-<2sin—-cos—>-

T2
1 2 21

— COs™ —

= ——sgin—-e z,

i i

Z. WEHAF, IERA:

1. A R U S HE 7T R AL

IERR. ¥ f(z) MfEER %L,
f(=z+h) = f(=2)

f'(=z) = lim

— COS2

— sin —

o) (- %)

1

h—0 h h—0

2. AFRRAU P ECR B R L
WERR. ¥ f(x) NFEREL, W
f(zz+h) = f(=2)

f(—=x) = lim

= lim

—flx—h)+ f(x)

h—0 h h—0

3. A TR AU L I R AL
WERR. B f(x) AN T 1A%, W

, . fla+T+h)— flx+T)
fle+T) = Jim h

= lim
h—0

h

fle+h) - f(x)

h

= f'(z).
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=. |’ f(z) IF, XK TIEHNSFH:
Loy = fle™).
fiz.
y = f'(e™) e (=22) = 2z f(e).
O]
1
2. y = f(arcsin E)
fiz. ,
, 1 1 1 f'(arcsin 5)
= f (arcsm ;) . 1 . (_:[;2 —W
Tt e
[
Mq. KI5 SE:
1. y=+/z+Vx.
" 1 1 1427
1 1 + xr
== 2. (14 =g 2 EE— Sa—
y =@+ V) ( + 5@ ) NCEEWG)
[
2. y = arcsin(1 — 2z).
2.
r_ 1 (2) = — 1
Y V31— (1-2x) VvV — x?
O]
3.y — 1+ sin2x

1 —sin2z’



TR SEUIHFIE 757

44

J = 2cos2x - (1 —sin2x) — (1 + sin 2x)(—2 cos 2x) _ dcos2z

(1 — sin 2x)2 (1 —sin2z)?

4. y = In(secx + tan x).

7
fi. ,
, secrtanzx + sec”x
Yy = = secwz.
secx + tanx

B, & g(z) = f(b+mz)+ f(b—mz), Hb f AT, K ¢(0).

. g (x) = mf(b+ma)—mf' (b—mx) 13 g'(0) = mf'(b)—mf'(b) = 0.

2
. Ky=tan (%) A (1,1) SEyILsie.
. TR U1 IR N

2

k=9 |s=1 = sec? (—> .

4
TRACRYIZ TN

wr
P

1=T,

y—]_:T(l’—].)?

&l
y=m(r—1)+1.

£ ky— é G S (2,0) MV,

FR. BEYLEON (w0, y0), MIVIERIIREE

1 1

k=Y o=y = ) =%
xXr T=XT(Q :L‘O

]
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TR PRI TR AT BN

1
Y—Yo = —x—%(x - xo)-

YR & (2,0) B

1
—Yo = —;%(2 — Zo).

b 7 S g — i . et

B 1
yo—xo-

B PA_ BT RREROLARAS 20 = yo = 1, BULPTSRUIZ 78R

r+y—2=0.
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= [N\ BE X
11 IEIB)I ﬂ'ﬁ&
—. KRTHERHHN_MSH:
1.y=xlnzx.
fiz.
, x
Yy =lnxr+—-=1+Inz,
x
1
n_ -
Yy = T
O
2. y=(1+ a2?)arctanz.
.
1 2
y' = 2x arctanx + =1+ 2xarctanz,
1+ 2?2
y" = 2arctanx + 12
O

3. y = z[sin(lnx) + cos(Inx)].

.
r I 1
y' =sin(Inz) + cos(Inz) + = |:COS(1H x)-— —sin(lnx) - —] = 2cos(Inx),
x x
s 2sin(lnz)
S—

4. y = 2",
. Hy=e 14

y/ — exlnx(z_'_lnx) — emlnx(1+lnx>7
T

1
y' =™ (1 +nz)- (1+Inz)+e™ = =271 +Inz)* + 2" L.

T
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—. KRTHREHE n S
Ly=a"+ax" ' +ax™ 2+ 4 ap17 + ay.

R, FIHZAS 101 TH 7 BI45 5 aT 0

y™ = (™)™ 4 (a12"H™ + (a2 )™ 4 -+ (ap_12)™ + (a,,)™ = nl.

O
2. y = sin(azx + b).
52, PO 100 TUBI 5 (955 5 AT Al
y™ = a"sin <ax~|—b+n- g)
L]
3 B 1
YTy
B2, FUFIZOH 101 GO0 7 (955 57T 50
=l 457 = (1)(-2) . (m)ar + ) = S
O
B 1—=x
-y—1+$
BB TRy — 1% 1, FU o 101 T T 0 S A
n —11(n —1-n 2 (_1)nn|
¥ = 2+ = 2 (1)) ()1 )T =
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= O’ flz) ZAIS, KTIIIRBB M-S 4"

1. y = f(sinx)
.
y = f'(sinz)cosuz,
" = f"(sinx)cosx-cosz — f'(sinx)sinx
= f"(sinx)cos’*z — f'(sinx)sinz.
9. y = /@
.

y/ = ef(x)f,(x)v
y,, _ €f(x)fl(l') ) f’(l‘) + Gf(m)f”(m) _ €f(x)(<f/(g;))2 + f”(ff))

M. SRR y = 25" B 15 MEH.
R Wu=e" v=uo3 I
uf) = e®(k=1,2,...,15),
v =322 0" = 6z,0" = 6,0 =0(k =4,5,...,15).
i Leibniz 23,

y(15) _ (UU)(15)
— Cl5u(15),u + Cll (14) U + 02 (13) U// + C3 ///
) . 15-14 , 15-14-13 ,
= e 234+ 15-¢%- 322 5 e-6x+—3' e

= (2 + 452° + 630z + 2730)€”
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A.
W f(x) 1E E—)oo,—i—oo) WAHES —pr 34k, H f(0) =0. &%
flx
— 0
g(r) = P 7 WA a WIME, fF g(z) 1E (—o00, +oo0) WIELE.
a, rz=0
fi&.
— f(0
OJ
. AR j—z _ yl S TR EMNEH SHAR
dg_l’ - y//
Sy ()
JERR.
dz dx
de: (d_y): <d_y>.%:_y// l:_y”
dy? dy dz dy W)? v (y)?
O

2 2
o ) el

dy3 dy dz dy
_y///(y/)S _ y// . 3<y/)2y// ' l
(y')° Y
3<y//)2 _ y/y///
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12 BEMSHHERS, BETUE

— RTSEARENRER - () 05% L.

1. 2% +y® = 6xy.
. PHILRGI15
3z%dz + 3y*dy = 6(xdy + ydz),
Hl
(3y* — 62)dy = (6y — 32%)dx,
PRl

dy_6y—3x2_2y—a:2
de 3y —6x y2—21’

]
2. sin(z + y) = y* cos .
. WSRO 1S
cos(x + y)(dx + dy) = cos x - 2ydy — y* sin xdx,
Hl
(cos(z +y) — 2y cosx)dy = —(y* cosz + cos(x + y))dz,
pSjiid
dy  y*sinz + cos(z +y)
dr  2ycosx — cos(z +y)’
]

3. In(22 + ) = arctan 2,
x
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. WK1
xdy — ydx
2zdz + 2ydy 72 _ wdy —ydr
x2 4 2 - 1+<g>2 - x2 + 2
x

(2y — z)dy = —(2z + y)dz,

S YL
dy 2x+vy

de  x—2y

Z. KHhZk 2 = 50" — 2 ER (1,2) LHITILFIE.
. xf il &7 R PSR I 15
2ydy = 2023dx — 2zdz,

T

dZE (z,y)= ) 2y (z,y)=(1,2)
PRI i SR VD 4 T R

dy 20x3 — 2z 9
5

9
et 15
9x — 2y — 5 = 0.

]

=. ERR: BB% o+ Y = Vo FEESHYIGRER LR EREEE
FIEA a.

WERR. X 205 R PRI SR A 15
dx dy

2\/_+\/_ )
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T

dy VY
de T
DRI H 28 AT R (20, w0) KEFITIZR A

£ B2 2 =0, BEVELE y- 5 ERBEEN yo + /Toyo: 2y =0, FEE
15 o- B BRI 20 + /@oyo. BRI EAE PN AL BRI _L e 2 ANy

(2o + /ZoYo) + (Yo + /ToYo) = To + 2¢/ToYo + vo = (VT + /y)* = a.

]
M. "R y = y(z) HEFIE e + sin(2?y) =y, K v/(0).
R, L REILX » SR8
y' = e (xzy +y) + 2zy + 1Y) cos(z?y),
Mo =0 B, fUEFEL y = 1, B y/(0) = 1. =

B, KTFINRBHFH:

1. y:xﬁ.

. P BUN A

Iny =+/zInz,
PR
dy 1 NZ dz
—=(—=1 — =—(2+1
) (2\/5 nr+ " )d 2\/5( +Inx),
Pt S
y_dy oy zvr
e 2\/5( +Inx) 2\/5( +1Inx)
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2. y=(lnx)"

f#. PILBONHAS

Iny = zIn(lnx),

PRIL SR 15
1
dy T Tl
Y (:U ot ln(lnx)>dx = [lnx + ln(lnx)}dx,
it d 1 1
A _ -
V=1 y[lnx—kln(lnx)] (Inx) [1n$+ln(lnx)]
[
[1+4+x
3. y= =
. PILEON B AT
Iny = %[In(l + ) — In(1 — 2)],
PR ) o
y—_
Y _2<1—|—x 1—x)d$’
it d 1 1
,_dy _y _ oy
T 2<1+x+1—x> [y
[
z(z?+1)
4. y=p 22
R
B Mo > 1 W, BLECT S
lny:%[lnx—i—ln(ﬁ%—l)—21n(x—1)],
PRI

dy 1,1 2 p
(2 _ d
<x+:r;2+1 x—l) s
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ES):d

dy y/1 2x 2
/
- - . 1
y= dx 3< +a:'2+1 x—l) (1)
w(z® +1)

N2 1H‘ — TN 7
M0<z<1HBf,y (1 x)2,

s o (=2)(@® + 1)
<O, y=— ﬁ;
X [T o BRERE (1) AHA. O

N \d
75, lﬁxyzy“’”a*d_y

. PUELHOS H AT

ylnx =xlny
PIIASRIM 15 " 4
Inzdy + y_ = Inydzr + a:_yy
Al
r (Y _
(y —lnx)dy = (x lny)d:c,
ES Y )
%_ E—lny B yZ—Iylny
de 7T Clnz 22 —gylna
Y
O
o Ao Wz —on sy Y
€. KRTIREHEN—MFH — MZNSFH —.
dx da?
1. 24+ y* = 16.

7. PR 19
4addx + 4yPdy = 0,
EAL itk

dy — a°

PP
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2,3 3,2 a’
@ _ _3x2y3—3x3y2y’ B _317 y® — 3x°y” - (— E
dz? b yb
3z2y* (2t + y*) 482*
- Y0 - yT
]
2. ¢y =ay + 3.
R, PR3
e’dy = xdy + ydz,
(Al
ay_
de ev—2’
1E LA E 2 RFHE
Py oy —2) —ylery - 1)
de? (ev — x)?
Yy Y
_ ey—x.(ey_'q;)_y(ey.ey—x _1)
(P
_ 2yl — @) —yle
T
]
d?y

J\. BHFly—zeV=1, 3k —2

dl’2 =0

. RTINS © RFG

y —e¥ —xely =0,




RS SR UF 4737

fE LX) 2 RS
,,_69(2—y)—|—6y‘ /_ey(g_y)_|_ey‘ ey
R R

Moy =0 B, BR TR y = 1, R R y7(0) = 2¢2

. R = * # 4
R KESSHSRIMENES v = o(x) S -
. r=t3+3t+1,
y=3t° +5t3 + 1.
fi.
dy
dy  qr  15t* +15¢2 52
dz  dz — 32+3 T
dt
2.
y = €' cost.
fi.
dy
dy _ap _ leost—sint) _
dr dr  e7(cost —sint)
dt
' t
I = arcsin 1—{—t27
3 1
— aI'CCoSs
Y 1+
1y 1 3
N 1+t2 75.215:—16 1+t2
() = 3ot e

_3
2

Y
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pSjiia
1 /
_< 1+zf2>
dy 1 1 ( 1 >/
dy _ ar _ 1+ 1 V1412
O e e
dt 142 1+t 1+t
t2
1—
1+4+t2
1 —t(1+ %) t 1, t>0,
I 1 _pa4e)yd ~1, t<0.
1+t2
]
k=, ih L1 !
2k = arccos F cosy = ;
N vite  CUTUive
T
‘ >0 0.2). TA
ﬂfl:HEE\/le_752 A Hy € 5 T
. 1 |t]
siny = /1 —cos?2y =4/1— = ,
Y V' 1+ ire
NI} .
] arcsin 1+t2::€, t>0,
y = arcsin = +
V142 — arcsin =z, t<O0.
V1+t?
BS)i:a
dy 1, t>0,
dz 1, t<0
]
R 3at 3at e a2l 1O
+ ﬁzx:1+t2,y—1+t2Et:2ﬁiﬂﬁfﬂ€£$ﬂ>ﬂ£7ﬁz.

2. JEEF
y = tx,
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1E b IR 15
dy = tdz + xdt,
T
U P A
de  Tdz Cdz
dt
z(1+ t2)? _ 3at(l+1?) t(1+t2)

S N RS A
3a(l+7) —3at-2t ' Bal—p) T a=; P

PSR UIZR 1R 0

dy 2(1+4) 4
k‘:— = 2:——
dx lt=2 1—-4 + 3’

6a 12a

Mt=2H/f, 2= Y= WSR2 T 2N

5 3 5
115
4z + 3y — 12a = 0.
PRIz IR N
oo 1.3
T
AT SRV T RN
y_E@:§QPJﬁ>
5 4 5
TR 15

3z — 4y + 6a = 0.
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2
+—. ®a=at®, y=>0t3 K j—z, %
fi#.
dy
dy q 2ot 2
de — dr — 3at2 ~ 3at’
dt
d 2b
d2y_d<£> dt_d(@> o2 12
d22 ~ At dz At dr 3a? 3a2 a2t
dt
O
_ 2
" x=1In(l+1) 7*% |
y = arctant L71t=0
fiz.
dy 1
dy _qr _ 14 1+t
der dx R 1+t2
At 1+t
d 14+t
#y _ Wg) a_dw) 1
da? dt dx dt dz
dt
o121+t 1 (T4 -2t -1t
a 1+ 1 (1422
1+¢
TR
d?y _,
da?li—o
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+=.
|z =1In(1+¢ BE
L ter) ,Xa%
y =t — arctant r
fi.
dy 1
vy @ 1ge £t
de dz 2t 2% 9
dt 1+t2
dy t
de_d<£> a_4(3) 111 14
da? dt de  dt d_$_2 26 4
dt 1+¢t2
dy 1+ ¢
dg’@/_d(@> dt d( At ) 1 2t-4t—4(1+¢%) 1 -1
da? dt  dz . dz 16¢2 26 83
dt 1+¢2
O
+m.
r=3t>2+2t+3

Wy =y(xr) 2£HTIE
eYsint—y+1=0
d?y
n— .
# dz? li=o

. X eYsint —y + 1 =0 IR

e’ sintdy + €Y costdt — dy = 0,

[

eYcost eYcost

dy_ B
dt 1 —evsint 2—qy’

praEm b g, & |
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TR
dy eYcost
dy _at _ 2—-y _ e¥ cost
de  dz  6t+2  2Bt+1)(2-y)
dt
Ht=00,y=1, Kk
dy) o _¢
drli=o 2
MHF
dy
d?y d(@) dt
da? dt dz
dy : dy
y =7 ey — ) — ¥ — ) — =
_ (e costdt e smt)(3t+1)(2 y) —eYcost|3(2 —y) (3t+1)dt]
2(3t +1)%(2 — y)2(6t + 2) ’
1]
dy e¥cost
| = =,
dt lt=0 2 —y l=0
Pl
Py -eB-e)  e2e-3)
da?li=o 4 B 4

O

+H. —PEKEEERAIEFLL 1 cm?/min BIRER LD, KEREA 10 cm
Af, BIKEREBDHEE.

f#. VLt min JEHERIEBN ¢, BN 2, W

e B PILRT ¢ kK345
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HH OISR, AREERTZ ¢, ﬁ
RN EAFEIE R 10 em B, $I?JEE&{UZ"\ [ FE A
dz 2 1

—_— :—1.—:__ "
At =ty 107 — 50, C/min

—1 em?/min, x|~y = 10 cm.

]

T75. BIKCENR S m, LTNEREN 8 m MIERE#EERAHRED, FKEEAR
4m®/min, HAKFRA 5 m B, HREEANREAZD? KELH
HIIREX A% D7

B2, ¢ min JEKVE b, MU K 0T LA g R B A KB

%ﬂ(%)Qh = 4t,
GALES
oo B8
£ BRI 15
a2dn = 9
™
FR
dh 16
dat — wh?
KB 5 m N, HAR T T
dh 16 16
dtlhes 752 251 .
MHiF n
d2h<_‘i(a;> dh 32 16 512

de2 dh At 7h3 Twh2  m2hd’
WA 7KIR N 5 m B, HER T R s A

d2h 512 B2
= — = _ m/min®.
dt? lh=5 w2 .55 312572
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NEC e
13 RIEIHY
—. EHZTH:
1 1 1 1
1. S dz = §md(21) = §d(arctan 2z) = d<§ arctan Qm).
1 1 1

2. \/ﬁdx = 5\/ﬁd(2x> = d(v/1+ 2x).

f'(arctan x)

T dx = f'(arctan z)d(arctan x) = d[f(arctan z)].

4. darctan®s — garctan®z |y 2d(arctan® x).

—. IEHS:
2
1. d(2?Inz + arcsin 2z) = <2$1nx +x+ —>d:v
( ) V1 — 422
1
Vo, _—
e
Nz
2. d(arctanev?®) = —2\/5(1 = ¢ x.

dzx.

T = d
14 (eve)? 2v/7(1 + e2V7)
27 2°In2- (22 +1) — 2% 2z 2%(2? +1)In2 — x - 2711
2+ 1 (2 +1)2 (22 +1)2
4. u=u(z), v=v(z) AT FKRE, Ky= arctan — ke
v

fiz.

d(u> vdu — udov
I du — ud
dyZd(arctang>: vu s = vzu > :Ul; UQU
v 1+(—> 1+(—> u” v
v v
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=. KBRRFISHHZRERHNSH:
N . . d
1. y=y(x) HHE 2%y + ¢ =Inz HE, K ﬁ

fig. PRI 15 1
2zyde + 2?dy + eVdy = &
xr

T2
(22Y — 1)dz = —a(2® + e¥)dy,
PRl 1
dy 11— 222y
dv — z(2? +ev)’
]
oy | T =6 —2e" 43 . . dy d?y
2. y=y(z) HSHTE g, R o da?
y=3et —4e¥ +7 roar
fi#.
dy
dy g 12e" —12¢* G2t
de  dz 2% — et ¢
dt
dy
d?y d(@) dt  d(6e*) Lo _ 6e
dz? dt de  dt de 2e2t — et et —1°
dt
L]
4. 3K arctan 1.05 AYIT{EME.
fi#. R f(x) = arctan z, FH
T 1
F@) = F) + PO =1 = T4+ 2w =1

|
arctan 1.05 ~ f(1.05) = % + 5+ 005~ 0.81.



BRLSR STRIEEF Hh J23

65

A FIRBSESEMARIER: (1+2)°~1+az.
SERR. % () = (1+2)°, T

(14 2)*~ f(0) + f(0)z =1+ ax.



W o >

SRR B AT
14 WMo HEEE
R an%l an — an%rl an
—. 1ERA TS <

< —, Hrihg>1,n>1.
Ina n?

WERA. £ [n,n + 1) BXF f(x) = a> B Lagrange 9 & #E43

_1 1
ant+l —an 1 1
d€ e 1. ()= ————— — gntl —gn
€€ (nn+1).16) = gy = a7 —at,
X H 1
a¢lna
f/(g) = - 62 )
TR 1
atlna 1 1
52 = qn — an«&»l7
SJlis
_1 1 1 1 1 1
an+i at an — qntl at n
R — = — < —
(n+1)2 & Ina £ " n?

3t f(x) =23 £ [-2,3] EKE®E Lagrange F{EEIER €.
fi#. H Lagrange H{H & 2,

pro-19-0Cn s,
T2
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= fa) & [o, g} A, 0 (o, g) REDCHEE—& €, F f/(€)sin2¢ +
2f(&) cos2¢ = 0.

JEBR. 7£ [0, g} X g(x) = f(x)sin 2z B Lagrange " {E & H15

"
LR

g(€) = J'() sin2¢ + 2£(€) cos 26
E3)l:e

f1(€) sin 26 + 2f(€) cos 26 = 0.
]

M. fo) TS, 1 < f(z) < 4, f(x) # 2z, M5IE f(a) = «* 7 (1,2) N
B{XE—1R.
WERH. 2 g(2) = f(z) — 2% M g(1) = f(1) =1 >0, g(2) = f(2) =4 <0, H
EREHET TR f(2) = 2% 175 (1,2) HAE.
B f(r) = 2% 76 (1,2) WEBDNAFRRIR & M &, M g(&) = g(&) =
0. AWk & < &, M Rolle BHL, BAHF 4 € € (6,&) 3 g6 =
f1(6) =26 =0, FJE. MITFE f(x) = 2% 7 (1,2) WA HAE R, O

B fx) HASEH, F(0) =1, f(x) = 2f(x), i f(z) = e,
JERR. T

(Ll L —2@e_ f -2 _,

6296 64:(: 62x

Pl
[z

62:1:

XH fO0)=11/7C =1, f(x) = e*. O

I

Q
Q
&
ik
g
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N flz) ZMAEIF, F(r) = (v —a)*f(2), f(b) =0, iERR: FH € € (a,)),
# (&) = 0.

IERA. R¥E Rolle :EH, BT F(a) = F(b) = 0, {74 n € (a,b) {f F'(n) = 0.
XHT F'(a) = F'(n) =0, fF1E £ € (a,n) C (a,b) 1 F"(£) = 0. O

R Jn it -

1. f(z) 1E [a,b] FIEZE, (a,b) AT, H |f'(z)] # 1, IEW: fF4E € € (a,b)

f e
Kn € (a, )ﬁ T

© _
frem)
WERR. 7 [a,b] EXF f(x) B Lagrange HHEE 21
3¢ € (a,b), f(b) = fla) = f()(b—a).
FAE [a,b] EXT f(2) F1 g(z) = e N Cauchy H1{H & Hif5

I € (a,b), f';:?) _ IO - f@) _ [OC—a)

e .

Bb —ea Gb — ea
EAT it
PO _ e,
fit) b—a

O
2. f(z) £ [a,b] BRI, UEW]: FREE &1, & € (a,D), 8 (b+a) f'(&) = 2611/ (&2).
WERR. 7 [a,0] bXF f(x) R Lagrange " s Bi45

36 € (a,b), f(b) — fla) = f'(&)(b— a).
FFAE [a,b] _EXT f(2) F g(a) = 22 i Cauchy HH & 45

PRl 1
(b+ a)f,(fl) = 2£1f/(€2)-



TR SEUIHFIE 757 69

15 L’Hospital ;EN

—. KT5&RER:
—In(1
L Ly - +2)
=0 et —gx —1
fiR.
1 1
—In(1 - T 2
lim & n( —i—x)_hm l+a (1+x) —1
z—=0 e — g —1 z—0 e — 1 z—0 er
O
2. lim x2e=2
x—0
fi.
ea%z —2x3ea?
lim z%e+* = lim = lim = lime=? = +00
z—0 z—0 12 rz—0 —92r—3 z—0
O
3. i ( L L >
im [ —
z=0\lnx 11—z
.
! 1
1 1 1— | -
lim (— + ) = lim vz lim L
z>1\lnx 1 —x =1 (1 —2)lnz 2511 —2 |
—Ilnzx
T
1
_ 1 a2 1
= lim 1172
2
O

4. lim (g—arctan$> "

T——+00
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. BT
1 < 1 )
In <z — arctan x) T_ arctan x 1+ a2
lim 2 = lim
T——+00 lnx Tr——+00 +
T
T
= lim B S
T2 arctan x — g
(1+2?) —z-2x
o (1+22)?
= Jlim 1
1+ 22
1— 22
= lim
z—+oo 1 + 22
= -1,
Al
_1 . In(Z —arctan z)
. ™ Inx lim 21# 1
lim (— — arctan x) = er—+oo = —,
x—+oo \ 2 e
]
14 2)e1t
5. lim [ﬂ] .
x—0 e
. BT
In(1 + x) 1 1
sk Sl e (1 B _
lim—2L——— = lim ul +§) - lim l+o
z—0 x z—0 €T z—0 2x
1
_ . .
= lim (1+2) =—-,
z—0 2 2
JJ:I: 1 1 (1+ )
1 @ % im - Z o
x—0 e x—0
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T T z 1
6.lim<a1+a2+ +a”>z(ai>0,i:1,2,...,n).
z—0 n
g T
. In(af +ai+---+a%) —Ilnn . ajlnay +aflnay +---+a;Ina,
lim = lim
z—0 x z—0 aif+a525—|—_|_a7$l
~ Inay+Inag+---+1Ina,
n

= In VYajas...a,,

A
al +ai+---+at\z lim [(eltagttan)Tlon
lim < n) = ez—0 @
x—0 n
_ M Yaaan
= /a1G2...0Qpn.
T -1
: X 7& 0 >y "
f(z) = , 3R (0, f(0).
1, x=0
fi&.
et —1 1
— (0 -
£0) = 1 I® =IO e
x—0 x z—0 x
oef—ax—1 et =1 et 1
= lim 5 = lim = lim — = —.
z—0 T z—0 2 z—0 2 2
Ma#0W,
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ESYL:
(x—1e*+1 1
/ ! 0 - =
x—0 X x—0 €T
22
(ZL‘—l)ex—f—l—E re®t — 1
= lim = lim
z—0 [1;'3 z—0 31‘2
.oet—1 et 1
= lim =lim —= -
z—0 3x z—0 3 3
O]
_ 2lnz — az + 2 »
= BEllim TS R
e—1 1+ cos(mx)
2nz — ax + 2 .
. BT lim[1 + cos(mx)] = 0, EAF lim nr - art 171E, HAEE
1 =1 1+ cos(mx)
lirri(anx —ar+2)=2Inz —ar+2)|=1 = —a+2=0,
z—
M a = 2, HES
2 5 2
2lnz — 2 2 - T2 2
b=lim o T gy gy 2 2
e—1 1+ cos(mx) =1 —msin(rxr)  @—1 —72 cos(mw) 72
[

M. K a,b, 2 — 0Bt f(z) =sin2x + ax + bx®* ARFEEEMBITSS /),
HKEHIM.

sin 2z + ax + bx?

f##. W lim
x—0

=c#0. Bff

sin 2z + ax + bx? . 2c0s2x + a + 3bx?
im = lim
z—0 xn z—0 nx”_l

H1E, H lir% na™ ' =0 A&
Tr—r

1in(1](2 cos 2r + a + 3bz?) = (2cos 2z + a + 3bx?)| ;0 =2+ a = 0,
T—
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MM a = —2. [FIH, BAff

. sin2x + ax + ba? . 2c0s2x + a + 3bz?
lim = lim
2—0 rn z—0 nxn—1
—4sin 2z + 6bx
= lim
=0 n(n — 1)z"2
—8cos2x + 6b

) n(n—1)(n —2)z"3

174E, I
lin%(—8 cos 2z + 6b) = (—8cos 2x + 6b)|,—o = —8 + 6b = 0,
z—
4 =)
sin 2z + azx + ba® ) —8cos2x + 8
im = lim
20 " a=0n(n—1)(n — 2)an3
. 16 sin 2x
= lim
2=0n(n —1)(n —2)(n — 3)zn—*
32 2
= lim o8 2T s=c#0

e=0n(n —1)(n —2)(n —3)(n — 5)an-
BRE n =5, M

sin 2 + ax + bx? . 32cos2x 4
1m =lim —— = —.

20 xn z—0 5! 15
Bt o = 2, b — g 2 — 0 B f(z) BETF 2 195 LT/ 0
f(z) +2

FIINRR: f(z) £ 20 = 0 XZM AT, lim —==5— = 3, X f(0), f(0),

77(0).
B T lima? = 0, 26 i 702 g ey

z—0 1’2

lim[f(z) + 2] = [f(z) + 2][o=0 = f(0) +2 =0,

z—0
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Btk £(0) = —2. TR

f/(o):hmwzhmx.f(x);LQ:0.3:0’
x—0 X x—0 x

1) — iy L E) = SO @) @) +2

FO=m= = =1, =°

=T
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16 Taylor AT\

—. f(z) = zarctanz E zo = 1 LRFAAZM Taylor 23X.

g BT
f(z) = 1f 5 +arctanz,
T
1 1+a2%—2- 2z 2
" - _
L I T E R R )
8w
" _
f (x) - (1+x2)37

HF1) =T, )= 5+ T, f(0) = . B f(x) #E 7o = 1 AL Lagrange

AT Taylor AN

1) = Jao) + o) —a0) + T gy T gy
1 1 48
= %*<§+gﬂf‘”+z@‘ly‘3a+ep@‘lﬂ
Z. fle)=a*—b2*+b2x + 2 +2 BRI 2 — 1 BUZIAR.
. HT
f'(z) = 42® — 152 + 10z + 1,
f"(z) = 122* — 30z + 10,
" (x) = 242 — 30,
FO () =24,
EAT it
f@) = 10+ -1+ L8 @1 L0 g LDy,

= 44z —1)2—(z—1)>+ (z - D"
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Ko — 08, TFNE e® —1— 2+ asinz BIM.

f#. M Maclaurin A3,
22
ef=1+z+ ? + o(z?),

sinx =z + o(z),

[
e —1l—z+zsine = [1+x+—+0( )]—1—m+x[m+o(w)]
= [1 :L'—i—%—l—o( )]—1—x+[x2+0(3:2)]
3
= 5 2+0($2),
BSN: 5
2 2
. e“’”—l—x—i—xsinx_l_ ot +0(:c)_37£0
xl_I}I(l) x2 —xl_I{(l) I2 _2 ’

Blz = 0W, LH/NEe* —1—x+axsine N2 K.

sinz? +2cosx — 2

M. 3K lim "
z—0 x
fi.
2  xt
2 4 4
sina? 4+ 2cosz — 2 -z +o(zt) 42 1—§+E+0(x)]—2
lim = lim - :
x—0 1’4 z—0 374
4
r + o(z?)
= lim 12
z—0 1‘4
1
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2 3
7 Eﬂ0<x<%dﬂﬁé%ﬂ+x+%+é;mﬁﬁﬁ%$ﬁﬂum,
HK e BNIREAREEIT 0.01 BIIEIAE.

fi#. W77 Lagrange ARIUAT Maclaurin A3,

2 333 Ox

T _ r T ey
e —1+m+2!+3!—|—4!x 0<0<1),
N2 1
E&éo<$<§ﬁﬂ‘,
x2 3 ef* e% 1\4 3 /1\4 1
e D <0< 30 - <o
¢ <+x+2+6 24" 1\2 1\2 128

ZL‘2

Bl e ~ 1
e +x+2

3
+ % (4R AT 0.01, FFH.

<1>2 (1>3
5 5 31
A2/ N2) 20 o165,

1 1
—_= 2 1 —
vesermlto =g 6 18

]

FINRR: f(x) ZEXIE] [a, b] ﬁ:ﬂﬁﬁf&, B f'(a) = f'(b) = 0. iRIERA: (a,b)
RELB—RE ER /(O] > —=1f0) - f(a)].

b ap
MWERA. f(x) 7£ 2 = a M o = b A7 Lagrange RINHIH] Taylor 257K
1) = Fa)+ @) e-apt e g = @+ o a < <o

2
(@) = O+ O -0+ LD oy = iy D e gy <,

2 2
ES)iia

1(557) = o+ B2 (50 ) = s+ O,

B 7

() = py+ =L ), )



AR 53 >3 ROV J1 Jg5T 78
Eﬂlja<§1<a+b<§2<b.
(1) REE (2) X
bh— 2
16) ~ fta) = P ) - (6,
W
e mr@izirel
&, H (&) < [f"(&)],
|
8
2[f(O1 = [f" (€D + (&) = [f"(&) — f(&)] = m!f(b) - f(a)],
P5jiid

6] = Gl ) = fla)l.
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17 BREHHIRIAMN, REMRE
—. KR EBARE ST RIFXE:
1. f(z) = Vz — 1(z — 3)%

flz) = %(x )@ —32 428 —i(x—3)

(x —3)2+6(x—1)(xz —2)
3(x—1)3
Tx? — 30z + 27
3(x—1)3
(x —3)(7Tx —9)
3(x—1)3

Y

i f/() = 0 5] fx) BERN 7y = 2 Wy = 3, T a5 = 10 f(x) HOR

FESY=4

Tl ooty ) > 0 8 (1.2) 1. ) > 0. (2,3) 1, /) <
0: 7 (3,+00) W, f/(z) > 0. FLEEM 2, = g MM, B e = 3
JRME A, TR S8 0y = 1 FRBAEA f() R (- oog] Al
3, +oo) LA, (EICH |2, 3] i =
2. f(z) = (z—1)32* +4.
.
fl(z) =3(x—1)*2*+22(x—1)* = (z—1)?[32* +22(x—1)] = (52 —2)(z—1)?,

B () = 0 5] [(x) BBEACR 21 = 0,00 = 2, 0y = 1
7 (~00,0) B, /() > 0; 46 (0.2) P, f/(a) < 05 8 (5.1) 1, /() >
0: 15 (1, +00) 1, ['(x) > 0. HBEBER o1 = 0 FHOAHA, Bt a0 = 5
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W&Eﬁ&ﬁﬁmzlK%Wﬁﬁ#@ﬂﬁ@ﬂhmﬁﬁnEﬁw)i%
s, e [0, 2] L im -

—. ERATHIAEFN:

1—=x

172 <eTm(0<x<l).
WERR. 4 f(x) =e®*(1—x)—x —1, M
fl(x) =2e*(1 —x) — e** — 1 =e**(1 —22) — 1,
f"(z) = 2e**(1 — 22) — 2e* = —4xe™,
7E(0,1) W f"(z) < 0, 8 f'(x) 7€ [0, 1] LR, T2 0 < 2 < 1 B,
fll@) < f(0)=1-1=0,
KU f(z) £ (0,1] BEGRED, A0 <2 < 1 B,

e(l—z)—2x—-1=fr)<f0)=1-1-1=-1<0.

BRI 0 < 2 < 1 B,
e*(1—m) <1+,
R LL (1 + ) B1S

11—z
1+2

—2x

<e

2. sinx +cosz > 1+x — 2% (z > 0).
WEER. & f(z) =sinz + cosx + 2% —x — 1, NI

f'(x) =cosx —sinx + 2z — 1,
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f(z) = —sinz —cosx +2=2— V2 sin <x—|—%>,

1T (@) > 2= V2 > 0, # f/(x) E (o0, +00) LB, MTTT% 2 > 0
i,
f'w) > f(0)=1-1=0,
XULE f(z) 7E [0, 400) LEIAS M, AT 2 > 0 B,
sinz +cosx +2° —x— 1= f(z) > f(0) = 0.

K 2z > 0 B,

sinz +cosz >1+x— 22

]

3. UEWL: f(x) £ [0, ¢] A M R IRI TR AL f/(2), £(0)=0,M0<a<
b<a+b<cH fla+b) < fla)+ f(b).

ERA. 4 g(2) = fla+z)— f(z), W20 < 2 < bt
g'(x) = flla+z) = fi(z) <0,
TR g(x) 76 [0,0] BN, Rtk
fla+0b) = f(b) = g(b) < g(0) = f(a) — f(0) = f(a),
B f(a+b) < f(a) + F(b). 0

=. WitHIE Inz = ax(a > 0)BJLEIR.

. 4 f(z) = na — az, L2 SUHH (0, +00), H f(x) = % —a
i fi(x) = 0 BEH (o) WEANT = — B ) = g A
7(3) = ~a* <0, fa) 0 = - RIS

f<1> :lnl—lz—l—lna.

a a
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M#F
lim f(z)= lim f(z)= —o0,

z—0F x—+00
PRI I 24 f(é) = —1-Ilna<0, Bla> é I, 7 TV SR
B f<1> =—1—Ina=0, Bl a = 1 Hﬂ‘, FFEAT — AN o = 1;
2 f(,) =1 -ma>0 W0 <a< B TRATR 0

M. 2> 0B15HE ar + % _ 1 BANE—MR, K o HEEEE.

f(q:):a:c—l—%—l.
a

— 0, MY 2 > 0 BT f(z) = 0 HEALE—ME 2 = 1.

Pia<0, MM4e> 08 f(2) :a—% <0, B f(x) 7E (0, +00) L3
N ] mli%r(% f(z) =400, f(1) =a <0, FHTTHE f(z) =0 FHNHE N
oy

Fa>0, WH f(z)=a-— % =0 153 f(z) SN 20 = \?’/g, X H

.

4
£

lim f(z) = lim f(z)=+oo,

z—0t
Bk, f(i/%) S 0 B f(x) = 0 WA,
- f(f/g) <O MR f(x) = 0 FTRAME,
= f({’/%) = 0, W7 HE f() = 0 # BLAUH — MR, JEB f({’/g) -

2 ] a? 2
atl S+ ——1=0Fa=—=.
VZ V4 3V3

gﬂﬁﬁﬁ,%agoﬁ%a:%aim%aﬁézwfwwﬁ
HAHE—ME. -
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A Ky— Tt 7 (0.4] ERSAERIS/ME.
x+4
fE. Y2 e(0,4) K,

, (@44 —(z-1) 5
A P ey R

B g — i;i 76 [0,4] SR, SO ME N y(0) — —i, Bk N

3
4) = =, ]
y(4) =g
N BEO<z<1,p>1,iERf: 2" P <aP + (1 —2)? < 1.

. % f(z) = 2P+ (1— 2, W f/(x) = par~' — p(1 — 2P,
h/(x) = 0 AR 00 = o T 7(5) = 27, F0) = f() =1,
W f () 72 [0,1] _ERRAMER 2177, BOKER 1, B2 0 <o <1 M

28 <P+ (1—z)P < 1,
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18 RFRYRIFMN, RIE

—. FETHIRHAZMOXE)FRR:
1
1.y= 1+ a2
fi.
r_ 2z
YT T ar )
v 2(1 + 2?)? — 2z - 4z(1 + 2?) B 2(32? — 1)
T (1+ 22)4 (L4237
Elﬂy"—o?%ﬁxl_—?,l’z_é
f—'la:<—?ﬁ " O,i—’:—\/?_<a:<£lﬁ " <0, éx>£ﬁy”>0
IJH:( V3 3) il (£ Z) AR, LAt (- oo —?]
R ALfio) r [—g Q bR, 7E [£ —|—oo) M, 0
2. y=xe "
.
y=e"—xe " =(1—x)e",

y'=—"—(1—-2)e "= (x—2)"

2
oy =088 =2 Mo<2By <0, Maz>20 ¢ >0 Hi (25)

Sz M2 i, BAXHIZAE (—o00, 2] B2, 72 (2, +o0) LA2ME. O

=, RTHR AT

ez

z—o00  — 1
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FF y = 0 N2 KT 2k

HE] 1 1
. €x . €ex
lim = —o0, lim = o0
a0t T — 1 a—=1lx —1
Az =1 Mo =0 Jyizih e 12 Bl 2. O
3
x
2. y= .
YT a-n2-2
. H
3 3

P o TG L e GRS

Rz =1 Mo =2 Jyiz i 4 3 ELATT 2.

H
: a® _
B T R
_ z3 L r(3x—-2) B
e § Yo B S el e YO B

A Ay = —x — 3 iz 2R RN I 25 O
_ ewy T2 e

g W O
P9, 3K 25 +y3 = a3 EEESLHIME.

g, W O

MmRR: & f(x) 7 [0,1] E3%E4E, £ (0,1) AAIS, B f(0) =0, f(1) =1.

E FR: iﬂ“lf%?éﬁfiﬁ’ﬂiﬁ& a M b, £ (0,1) REEAREH & Fn, F
a

b ——=a+b.

7O TFm T

HWEBR—. (1) HGUEM] Darboux 2 1% f(x) 7E (a,b) LA]F, 21,29 € (a,b).

WR (1) - f(x2) <0, WTE 21 F 2y Z [A]ZB/DAFAE— R E, 1] f/(€) = 0.
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Z:Qﬁ:& r1 < T9 E f/(l'l) > O, f/(l'g) < 0. ?7\%

fl(x)) = Q}LI?I PR >0
HH B R ) DR 5 12,
36 > 0,Vz € (o](xl,é), w > 0.
— I

EX T3 € (xl,xl + (5), )I_\”JEE T3 — T1 > 0 Ef%ﬂ f(fl’g) — f(Il) > 0.
Eﬁfﬁ, AJ HYL Ty € ($1,$2) {615 f($4) - f($2) > 0. Hik L1, T2 HA

Fermat jEHRIA f/(€) = 0. & BAFIUE.

(2) KR SHMANEEHE: % f(2) 1E (a,b) LR, 21,20 € (a,)).
ST /(1) B f/(20) ZIAIRAERE S O, 75 2 M 2y Z M EDIFE— €,
5155 f'(§) = C.

RiG2 Fz) = f(x) = Cx, W F'(21) F'(x2) = (f'(21) = C)(f'(22) = C) <
0. H Darboux &2, 7f z; M xy Z [H B/ DIFAE— M H1F F/(E) =0, B
(g =c.

(3) XHMERLEHIIER o M b LAAERHZ 0 < c <1< d HIEH ¢
d, FHAEMAELE A € (¢, 1), B € (1,d) f#15

Aa+ Bb=a+0.
Rl a<b B 1—c>do1, ST KLAED. H

b
c<l—-=(d-1)<1.
a
b b— A
A e (1—5(65—1),1) C(c,l),/&r\B:H—ba, o
l<B<d H Aa+Bb=a-+b.

(4) FHUEHRAE. & f(z) =2, W f'(x) =1, T2
a b

GO

vE,m € (0,1),
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#1 dwg € (0,1), f(zmo) # xo, AWK f(w0) < w0, W Lagrange HH &2

3y € (0,20) C (0,1), f(z1) = f<x$o> :é”<0> _ f;x()) .

s € (20,1) € (0,1), f(ws) = f) = fwo) _ 1= f(@0)

1-[[‘0 ]_—ZEO

RAE- SRR MMEE R, ATALTH 0 < f/(21) <1, 21 € (0,1). TH&

<l<

_ 1 1
f'(x2) f(z1)
SHERAERIIEE o 1 b, LA, B > 0§15

1 1
0<—<A<l<B<——
< f/(xg) < <1< < f’(xl)
H
Ao+ Bb=a+b
XA L
f/(l'l) < E < Z < f/(.fg).

SURRHE B E 2
360 € (0,1, 4€) = 5. ') = 3,
ES):d

a b
4 —Aa+Bb=a+b.
et e et Tet
JEEA—. FE=3F|

F0) =0 <~ < 1= (1),

a

HIES R B MMEE B, /775 ¢ € (0,1) 45 f(¢) = P
SRIAE [0,¢] A1 [t 1) EXF f(z) B Lagrange ':F‘{Eiiifﬂﬁf%ﬂ

3 € (0,1), f'(€) = o ; 10 (a j b)t’
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37] c (t, 1)7f/(77) _ f(l) — f(t> _ b

1t @trb)(1—1)
BIRE#n, H

a b
7@ " Fm

=(a+0)t+(a+b)(l—1t)=a+b.
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19 Byt
1. y = f(x) B SR S P BEAS L B A 78 43 254

Rn. HRZTEOY0 MR, AR AR AE A e S R E ]
TR, O

b

2. fl) = 16 [1,2) L2 Logrange PRI € = [T
. WU oy A e s B 5 O, 0
3. 1x= g N f(x) = acos3z + 4sin 3z FIAE =, W' R A

BR. Ho = g B f'(x) = 12cos3z — 3asin3x = 0 it a =
T = g B f”(x) = —9a cos 3z — 36 sin 3z < 0 A HI'E &M RAE A

/ 2 1
faxctan2s) . _ 4[2 parctan2s)].
1+ 422 2
EEE:

1. f(z) =2+ 2Inz BRI EIZERTO R X AR (0, 1).
1BR. R flo) BIE XA (0, 400), IFHEAH f'(z) = 22 + ; f(x) =

2

2—;, TS 2e(0,1) B f(x) <0. n
. r=4—1—3t ‘
2.y =y(z) BT W, Wy = y(x) 7E (—o0,0] F
y=2—3t>4+7

4, +00) FHL.

— dy 6t —6t 2t(t — 1) . .
=71S. —_— = = — 4 — B 5l
7N Ede 73 T A t(t—1)>0, B¢t > 18t <0

in} j—z <0. HF i—f = -3(t*+1) <0, Bl z(¢) 9. Hiht > 1 BW%RE
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r<z(1)=0,t<0EZWEEz>2(0) =4, Bly =y(z) £ (—o0,0] H [4, +00)

- EA O
_ 3 JESTEREpN

3. f(x) = CESY ) A 3 FRHETIL L.

B, lim f(z) = lim = oo WAz = 1 Ml = 2 NIEEEBIT L.

lim @ =1, lim [f(2) — 2] = 3 WKy = 2 + 3 NFHITILL. O

4.y = f(a) W af (@) + 3alf/ ()] = 1 — e, & [(wo) = 0 (wo # 0), W
f(wo) 2 f(z) HIBME.

TR, Haf(z) +3z[f (@) =1—e® 0 Al zof"(x0) = 1 — e

H 2o # 0 AJHI £ () = L= eixo.

B> 0, W e < 1, TR f/(w0) > 0; % w0 < 0, W e > 1, XMt
H f"(xo) > 0. KL f(zo) 2 flx) FIR/ME. O

5. 7F (—o0, +00) WL |5 + |z]2 — cosz = 0 B HAUE P IR,
1BR. VEEE F(x) = |z]5 +|x]2 —cosz RABEE, H F(0) # 0, MR FHHE
flz) = 21+ 27 — cosa (x > 0).

M2 e(0,1) B,

f(x) = ix_z + %x_é +sinx > 0,
W f(x) 76 0,1] EREBEI, B F(0) = -1 <0, f(1) =2 —cos1 > 0 AIAI
f(x) 782 (0,1) WA HAUHE — 1 5E4R.

XHTFHz>10,
f(x)::z:i+x%—cosx>1+1—1:1>O,

Rl f(x) 7E (0, +00) WA HAUA —ASER, M F(x) 78 (—oo, +00) WH
HAHEPRANSEAR. O



RS SR UF 4737

=. IETHI&:
. r—x”
1. im ———.
=11 —x+1nzx
fi&.
' T — xt ) x_exlnx
lm—T"—— = lim———
z=11—x+Inx =11 —xz+1Inzx
1 — zlnx 1 1
= lirri ‘ 1 (+hz)
T—r __1
T
zlnz 2 xzlnzx 1
—e" (1 +1nx)? — e 7. —
= lim L
r—1 1
a2
= 2.

) 1 1\=
2. lim (sm——l—cos—) .

T—00 X a
. BT
1 1 In(sint + cost
lim xln(sin—+cos—> = lim ( -+ ) (/7\
T—00 T T t—0 t
cost —sint
— lim sint + cost
t—0 1
. cost—sint
= lim———
t—0 sint + cost
— 17
A . .
z im zIn(sin 1 1
lim (sin— + cos —) = erl%o Infsin g+eosz) _ e.
T—00 xX xr
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.

Q
|
(@]
]
n
8
ol

+sinz) = 0.

2. 3K f'(x).
2. Mo #0 K,

22

—cosx) wsinw+cosx — (224 1)e 2

12
x(—ze~ 7 +sinzx) — (e

22
2

f/(.lf) = 2 = 2
H f(0)=a=01%
/(@) ¥ * o+
, L x) . € 2 —cosxT .. —TE 2 +SINT
7o) = alcl—r>r(1) r }clg(l) 2 N alclg(l) 2x
2
. (@®—1)e T 4cosz —1+1
= lim 2 =y Y
L 2
rsing +cosz — (22 4+ 1)e”
f/(x) — ])2 Y x % 07
0, T =
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B W

2

_z_
2

rsinx +cosz — (2% + 1)e
2

lim f'(z) = lim

z—0 z—0 xr
L iy FCOST 4+ sinT —sing + r(z?+1)e” 7 — 22”7
= 2x
2
2 _ e 7
_ iy SOST (x* —1e
z—0 2
1-1
— _— 0 — / O
0= 1)
AL f(z) 7 2 = 0 AbiEsk. O

£ ) = e, L TO ey 3 50 % (0.0] EBR La-
grange FEEIER 0, 3K lim 6.

z—0t

ﬁg EE e’ —1 _ f(ZL’)—f(O) :f/(9x>:€6x ?El

T xz—0 N
| et —1
0— n— :ln(em—l)—lnx
x x ’
TR
In(e* —1) —1 * 1
lim § = lim n(e )—Inz = lim ( ¢ — —)
z—0t z—0t xT z—0+ \e? — 1 xT
Coxet —e+1 . oxet + et —e”
= lim — = lim ———
e—0t  x(e® —1) e—0+ xe + et — 1
rer . xret + e” 1

= lim ———=lim —— = —.
=0t xe€ + e — 1  zo0t xe® + 2e% 2
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A 1) % 0.1 EZWA, 10 =0, B0 20, B 2
MERR: 2 ) _ =1—2 7 (0,1) AEAXBE—IR.

f(z)
WERA. % g(x) = (z—1)f(x), W g(2) £ [0,1] E=Fral T, H g(0) = g(1) = 0.
i1 Rolle &,

3¢ € (0,1),4'(8) = (&) + (€ - 1)f(§) =0,

X 7 7 ff((?) — 1 -z £ (0,1) WEDH M.

@uﬁfﬁg; | = 15 (0,1) WHPAE a8, RGE o < 6, I
¢(a) = ¢/(8) = 0. th Rolle 57,
€ (o, 8) C (0,1),9"(m) =2f'(n) + (n— 1) f"(n) =0,

(x) 2

ﬁgﬁmthg@)¢l_x%@J@w@%m. -
£. 1fﬁ(f<0) —0, f/(0) =1 B f'(z) 7 [0, +oo) FIEHE. HKiER: ¢(z) =

") 45 (0. +oo) PIERIBHEM, B f(r) >
MERR. X]LE% x € (0,+00), H Lagrange F{H E 2,

f(z) — f(0)

zf'(z) — flz @) = =——5— ") — f'

2 T T

T f(x) 78 [0, +o0) WEIAEINEA R ¢ (x) > 0, # g(x) 7E (0, +00)
PN LI .

W h(z) = f(x)—z, WXz > 08, M(x)=f(z)—1= f(z)— f(0) >0,
W h(z) £ [0, +oo) WELFIGIN. K2 2 > 0 B, f(z) —2 = h(z) > h(0) =
f(0)—0=0, B} f(z) > z. O
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2 2
J\. %EgyﬁézlWW%%@W%%—%ﬁLT%E%&HL.ﬂ
BT 0 BN AN TS AL T E_HT40E, Sata S ARIER?

R, WILEETE I S AR TI RN (acost, bsint) A1 (—acost, bsint), NG
e (0.2), musk o

1
s(t) = 5(2a cost + 2a) - bsint = ab(cost + 1) sint.

H
s'(t) = ab[(cost+ 1) cost —sin®t] = ab(cost + cos*t — sin® )
= ab(cost + cos2t) = abcos 5 C085 = 0
R ¢ = <, 3L

s"(t) = ab(—sint — 2sin 2t)
Tﬂf@)<ol%ét——wﬁRM%%%Aﬁﬁﬁ(awv

(- ;bijﬁWﬁmﬁﬁ

S(%) = ab(% + 1) ? _ 3\2?@@

HﬂTﬁgéﬁﬁ%%%%Amﬁﬁ<g—@c> (—i_ﬁ@)w
*%ﬁ/@ﬁﬁﬁﬁ*/\ []
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20 2011-2012FF—HABAGER

—. EZ@

L lim(1+zln2) =2.
( CRRPRAFAETEI P4 EARFR ) 28 LK)

— In(1 In2 In 2
B, i hmm — lim 22 o 8
z—0 x z—=0 T
im In(14xIn2)
lim(1+xln2)% —eh T —e2o9
z—0
[l
. % % h+2)—f(2-h
2. WK f(@) 16w =2 MSH(2) =2, W i TOF2TCZN
-

h
(CRHEBA) B0 2 /)

.
@A = f@=h) L [f@+R) =[] = [f(2 = h) — f(2)
h—0 h h—0 h
_  fCEN = 1) 12— h) - 1)
h—0 h h—0 h

= f'(2) - (=f(2) =212
O

cosx_“"Q, x#0
(cos ) 4 (m > 0) £z =0 &L, W m=e.

3. CHIRHEL f(x) = {

Inm, x=0
R, H
im (—2) In(cos = im (—2)- lim In(cos
]jm(cos x)_IQ = €z1~>0( ) In( ) — eiao( )5%01 ( ) — eo =1
z—0
Flnm =1, \ifi m = e. ]

4. W f(x) =x(x — 1)(z —2)...(z —2011), W £(0) = —2011!.
( (FEMEE) BHRH)
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7N
0+ Ax) — f(0
o = g 010
= lirnM
x—0
_ I%x(x—l)(x—Qsz...(x—QOH)
= lig[l)[(x—1)(m—2)...(a¢—2011)]
= (=1)(—=2)...(—2011)
= —2011"
H
T+ T+ T
By — KR 2 ¢ —
5. K3y N RIZKFEIE 28 y = 1.
B, H
Y Ly
r+ x4+ x x a3
S NZES S 1 =1
r+ 141
x
BNk~ 2 v = 1. O

R v 31
1. FHlrd, IERR W —A47

R

(A) f(x) = zsinz A2 JH R 2L

B f(x+T) = fz), M

TsinT = f(T)=f(0)=0, TR/T =kr, ke Z M (x+knr)sin(x +
kr) = xsinx, XU Vo € R,z + ki = fa, IXZAAHEN.

(B) Dirichlet, pfi%02 i I e& &, (H¥A H/MEF. (Fob 26— 25501

10)
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(C) FAWIREN S AR, (GRS (1) SE I 5
— KM 3 /M) )

(D) ZFREIOSHONEEREL. ( CREEN (1) SEGPINLEE) 4k
2 /N )

O
3 =
2. B2 — 0B, rsiny/x &z 1Y 5 o3 /N
BR. Mo — 00, zsiny/z ~ -7 = 25, O
o1
[x] sin — ‘
3. WAL f(x) = —L =02 f(x) MRS WA
1+ sinx
—sin —
B U-1<z<O0W, 2] =-1. HkHz—0 B, f(z) = 1+sinxx £
—1 M1 Z[AZRFNTCTFZ IR, O

4. FAREN R ERE LA
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