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To(w; w0) = f(wo) + (x — @)+ +

YA f T xg B n K Taylor % H5.
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WERR (WERSE) BE o, R t = 20, N

d
& (@)~ Tula:)
l " (n)
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14 22

1
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H ik, FRAT17F 3

(1) KT sine AR AT AU E e t = cosa AR,

(2) KT cosa AR AT A B ¢ = sina A 24,

(3) KT sinz,cosz MBI TR AT LU B4 ¢ = tan o G AL,
FEAAEFRIEA R(u, v) BAT AR 7R B i = Fh SR R TA T A
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1.2.3 SRR
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/xm(a +bz" )P dx = - /(a + bz)P2dz.
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E%/I%Eﬁ@ﬂi. g, ¥R e s &

/(a—i—bz)pzpﬂdz'
2

%p+q%%ﬁumu@3</w“”ﬁ et 1t = ¢/ 0 e M AL

A5 1, BT R M T T Eﬁﬁhxﬁilmii+ g — A R
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% MR AR )
/R <a:, Vax? + br + c) dx.
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(1) 56 1 M 0> 08, B2
Vaz? +br +c =t — az,
53 b + c = t* — 2V/atz, T2

T 12 + bt 12 + bt
¢ ar e Ve tblteva o Valt bl teva

T oat + b oJat+b (2+/at + b)?
(2) 25 11 MpAsd: 24 ¢ > 0 B, &

Vaz? +br + ¢ = xt + /e,

B3 axr +b=zt> +2y/ct, TR

2:/ct — b t2 — bt t2 — bt
x:\/—c—,\/a:v2~|—bx+c:\/6 —i_\/&l,d:zc:f/E +\/Eadt.

a—t2 a— 2 (a —t2)?

(3) 28 III AsHe: 4 ax® + ba + ¢ BAHRIISER A 5 B, £
Var? +br+c= \/a(:v—)\)(:v—,u) =t(x — \),

H3 a(x — ) = Ce— N, TR

2
_ _ 9 _
r = —op AT At ,Var2 +br +c= —a()\ ,u)t? dr = —a(u At dt.

t2 —a 2 —a (t?2 —a)?

1.2.5 HAESHFERLIE

ZORBY
/ e cos br dux, / e sin bx dz,
TR
/e” (cosbz +isinbz) do = / elattie gy
i AR 75 T
1 platbie _ COS br +isinbxr ,,
a+ bi a+ bi
acosbr +bsinbr ,, . asinbr —bcosbx
J— Z .
a? +b? a? + b?

bsin bx + a cos bx
e cosbrdr = + e + (f,

/ o
/

ar asinbx — bcosbr .
e sinbxdx = 2 e + (.
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1.2.6 PSR

i 1.2.2
/ snﬁnx dr (n=1,2,3,---).
sin x
& oy
sin 2nz —2 Z[sin 2kx — sin(2k — 2)z] FERBR 9 sin Z cos(2k — 1)z,
k=1 k=1
A
sin 2nx - " sin(2k — 1)z
=2 2k — Daxdr =2 —— 4 C.
/ - dz ;/COS( Yo dz kz_; or 1 +
O
E 1.2.3 KN,
sin(2n + 1)z "L sin 2kx
T M =242 .
/ - dr =2+ kz:; o +C
B 1.2.4
1
Iy = | ————d k=1,2,3,---).
g AR, X
Iy= | ————=d
¥ /(91:2—1—(12)”€ v
2 2y _ 2
_ x Lok (* +a°) —a .
(ZU2 + a2)k (ZL’Z + a2)k+1
x 2
= m + 2kI, — 2ka” I},
It A 33 4 20
1 x
Iy = 2k — 1) 1| .
M 9ka? [(:102 + a?)k + ) k]
1 1
I :/—dx = —arctanE—FC.
% 4 a? a a
O

EIF 1.2.5 i HE sinhx = G_T, coshx = 5 B 5 AP R
(1) cosh? z — sinh® z = 1, cosh 2z = cosh? z + sinh? z, sinh 2z = 2sinh z cosh z;
(2) (sinha) = coshz, (coshz) = sinhz;

(3) y =sinhz AR FHE A y=In(x +Va2+1),y=coshae WREHY y= ln(xﬁ—m)'
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5 1.2.6 % a >0 H,

1 r=asinht
—t+C

::m<f+w(ff+¢)+c
a a
zln(x+\/m)+0’.

1 r=a cosht

—t+C
i (g+ (g)ll) e
:ln<x+m> +C'.
5 1.2.7

1
/ zva? — x? de.

/ 1 d r=asint 1 1 dt
— ‘T _— —_—
Nz a ) sint
+C

1 t
= —In|tan —

a

tan%=17COSt=a_\/(;2_l2 1 1
—n

sint
a

5] 1.2.8

/ 1 dx
Ma>080a<0R, XIS 1.2.6. (HH N TER BEMRR o € R BITER:
t? —

o

t2—a t*+a t?+a
ViZTa=t— — e =%,
vt 21 ot T Top

a
, T

BB A VIZfa=t—a B¢ (ERHIAE R, B3] o =
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FITEA
1 1
/ x2+adx:/¥dt:1n|t]+021n r+vVat+al+C.

1 1.2.9
(< x < pB).

| 7=

i /7“\$:OéC082§0+5Sin290<0<90< g)l, T2

t—a=(B—a)sinp, B—z=(3—a)coslp,

r —

1
/\/(x_a)(ﬁ_x)dx:2/d30:2go+C:2arctan e

1.3 ERTHIE

1.3.1 SMPERET AR

I’ 1.3.1 & u,v # [a,b] TEEE n+1 2%, A umt) ) ¢ Rla,b], M
b
+(—1)”+1/ u™ Wy de.

b

a

b
n/)UWUHJ)dizz[UUUO——u%ﬂn_U-+---%-(—1)1ﬁmv]

T LG T E E AR K

b
/ u(z)v" W (a+b—2)dr =

b
/ u" ) (z)v(a + b — x)da.

+

ITHIR 1, BRI ] i

2O G BT e g

dz = 2(f — «a) sin p cos p dep.

11
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1.3.2 PSR

cos? x

1 m 1
11.3.2 I = der = - + -
1 /ZHM r=T 47

R AAE®Rt= -1

Bl 1.3.3 itH /(/z:ftt )dx.

vel

JoUL ) e (L
:AQW—@-

12

SmtdQ(ﬂﬂ—x)

m —

sinzx dx—(w—x)/ sint &t
0

T — Tm—1

™

0

:/ sinx dz = 2.
0

jus

B 1.34 tHE I = /2 sin z In sin z dz.

0

R 1 PR 2 =0 B EX, HEM sine ~ 2 (x — 07) fl zlnx — 0(z — 0F) A%

WK A © = 0 A4 5.

I 2

us

I—/2 Insinxz d(—cosx) = — cosx Insin x
0

WAL —IONTE TS K, BHIEASRE MR R 7] 2
UJITJJ:@EI/‘J d(—cosz) BN d(1 — cosz).

us

3
+/ cosz dlInsinz.
0

us
2

0+

AEFH 1 —cosaz ~ %xQ (x — 0), FATAT
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us

I—/2 Insinz d(1 — cosx)
0

us
2

- /2 (1 — cosx)d(Insinx)
0

= (1 —cosx)Insinz
0+

%
= —/ (1 —cosx) - BT 4a
0

sin
U
2 sinx cosx
= — —dx
o l+cosz

3 . sinx
:/ (—81nx+—) dx
0 1+ coszx

™

= [cosz — In(1 + cos z)] 02

=1n2—1.

g 2 1ERH 2 = 2t
I = /4 2sin 2t Insin 2t d¢
0

™

T
:/ 2sin2t (In2 + Insint + Incost) dt
0

:21112/4 sin2tdt+/4 251n2t1nsintdt+/4 2sin 2t In cost dt
0 0 0

™

s==Z — % 2
A ln2+/ 251n2t1nsintdt+/ 2sin2sInsin sds
0

us

4

Jus

2
= 1n2—|—/ 4sintcostlnsintdt
0

o 1
M1r12—i—/ 4dulnudu
0

=In2-1.
O

F 135 M1 FRAESHIRGN T EERAERENL. I THATEWERSKZ B R Ez—1%
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v 1 1= v 1 1 v 1
F(a:):/ t*dcos — = t? cos ~ —/ COS—d(tQ)ZZL‘QCOS——/ 2t cos — dt.
0 t tlo 0 t T 0 t
12 [ B 5 SO AR IR
F(z) — F(0 1 " 2t cos ¢ dt
F'(0) = lim Fla) = FO) = lim xzcos — — lim w
T—00 x z—0t x z—07F X

L’Hospital &0 . 1
x—07F X

]

SE 1.3.7 F/(0) B+ 409 DLIE 1 b 5 5 X 2tcos% =0 RMEREN O EEE =0
A E A, (KM ERER LHospital %S 2B SRR TE &, B %TTE, Y
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il 1.3.8 W f & [0,a] LFA, L f(x) + fla—2) = g(z), WAL

/Oaf(x) dz = /O;g(x) d.

fis Bt an A, Al A H:

Bl 1.3.9 XERFAAF A T8 EEK a,b,

T
CoS T
/ — dx = 0.
0o VaZsin®x + b2 cos?z

51 1.3.10
T xsinx w2
/0 1+ coste 4
MERA
z . us 2
I:/ L I —marctan(cosz)| = T
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O
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0

a?nsin® x + b7 cos? x

) =1n2.

dx

%
/ a™ + b")(a" sin® x + b" cos? x)
= dx
amn + b /o a?"sin? ¢ + b7 cos?
B / nsin? z + b?" cos? ) + a™b" (sin® x + cos? x)
Car b a2 sin? x + b2" cos? T
s a™b"
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a®+b*  a™+ b /0 a?"sin? x + b2" cos? x
i T b 1
an V2 ™
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T 1
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+00 1
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a\" b\"
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2
a4 b
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WEBR XFARIFEE R AE 0, 1B t = o2,

i), P,

Xz

2
SIS 307 10, EB i ¢ = %
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x t
TrRAHIE
of (t+%) o f(t+2)
/ -/ dt
. 2 i of
2
AT HR 2R TE B w = = 193, 0
s . 2
%1&MU@&ﬁﬁﬂﬂﬁ/ﬁcmm>deﬂ
0 sin x 2
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H
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0 1 —cost 0 o 1 —cost 0 1 —cost
el
In—l—l = 2In — In—la (n S N+)
JirE
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sinnx 2
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E
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0

WP

= —cotx - sin’ nx

o
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2
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. 5’
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sinx
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0 sin x

i1

™

2
5] 1.3.15 & I, :/ cos” x cosnz dz.
0
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1 x
I, =— cos "rdsinnz
n
1 5 2
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= — |cos” .ccsmnx +n sin x sin nz cos" ™ x dx
n 0
™
2 -1
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FIrEA
~
2
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0
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0
= Inp-—1-
ﬁ s
2 7r
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0
T
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1.4 FoHEEIE

1.4.1 FPFE—hEEE

EIE 1.4.1 £ f€Cla,b], g € Rla,b] BT [a,b] EXRE S, NEE €€ [a,b] F5F

/f @Kmm.

# g€ Cla,b], g>0, NAHFEHK A €€ (a,b).
A 1.4.2 FRE I BWIERAZ RS F EEBHAANEUR, W Darboux /& € 2 754
FRHEOLFENEER, HIE feCla,b) BN f RENBHEN T, £017 R

1.4.2 AP E_hEEE

EI 1.4.3 & f,geRla,b), B [ ZEALRABMEL, WEE € o, b R

/f o) de = f )/jg(ac)dx.

EIE 1.44 & figeRla,b], B f2FRERFEEK, WFAEE € lo, b EF

[ st >[mw.

EIE 1.4.5 £ f,ge Rla,b], B f REEHH, WEFEE €Ca,b) 5

L/f v)de = f )[fmwdpaﬂmAZuﬁm

1.5 Riemann BJFR$IEiP

1.5.1 Riemann T]FR &4
EIB 1.5.1 (RME— R DEEZM) AFREE f e Rla,b]) WrRa b ELHEE

lim Z%AI’ = 0.

Il =0+
EIE 1.5.2 (RS AR5 0% EFKM) ﬁ%@ﬁk [ € Rla,b] B0 E 542N EA
>0, FERXE [a,b] B—A5X 7, F£&F

Z wilAx; < €.

EIE 1.5.3 (BB =0 LEFXRMN) AFEK f € Rlo, 0] AR X EFEESERHN
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1.5.2 Lebesgue EIE

RH 1.5.4 £EH FE 0,0 EHE, N fe Rl WEAREERR [ £ [ab] TR
st

1.5.3 —NZBF|IF: 2 sinz”

W o, B R, RE

z*sinz®, € (0,1],
flz) =
0, x = 0.

3 L AR R RN R AN 4y, AT UAEANE K o 5 8 X RIIERE y = 2%sin 2’ I KEL
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q Bt f(z) #E [0,1] LA
FA f(z) 4 (0,1] BT, Bibh f(z) 7€ [0,1] BT S50 T

f1(0) == lim fl@) = 1(0) = lim z“ 'sina? f74E,

=0t x—10 z—0+
G546 1 1 A B AT S0
a—1<0,
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f(@)PE[0,1]| LT <= a—-1>0 5 48>0,
B =0.
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RS At — B Ty
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B = 0. B < 0.
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Bl 1.10: W2 f(z) 75 [0,1] ERIFHXIER

9 et f(z) € CY0,1]
TERTIA R b, BATEREMN Y a+8=1H B8 > 08 £0) =1, MAREELT
£1(0)=0. X%z € (0,1] A,

f(x) =2 (asina’ + Ba’ cosz?)

FrEA
( ( (
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_ 1 / _ 1 / _ 1 /
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\
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|5 =0.
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q f@Et f(z) € R0, 1]

H Lebesgue fEH, f(2) € R[0,1] <= f ££ [0, 1] LAT S HILTALALIELE, TIAEAET
BT flx) BEAE o =0 RS, MATER f(2) 16 2 = 0 WA F. FRUHE
a < 0,

Fl2) eR0,1] = a>0 B
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B 112: 32 f(z) € R[0,1] BIX Ik

q faIRT f(z) 7 [0,1] £~ X Riemann AR
® HPE S Riemann AIAPI R ] BUIE o > 0 B f(2) 7£ [0,1] )7 X Riemann AJAH
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B =0,
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ZEA X Riemann Al RS AT 15
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1
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Tﬁﬁp:glgii%p>ow;mmﬁ%—¢ﬁ%@,

(2k+1)m (2k-+1)m
/ tPsintdt > (2]{7?)”/ sintdt =2 (2km)?, VkeN,
2km 2km

B Cauchy AT RS AR A WS
%p<MiﬁE%a>QﬁA:Fm(iQJ+LHE%AM%>AEﬂ%%:¢
1EEIE? ﬁ?j_:‘ 5 € [A17A2]7 {E’Tﬂa‘

Az
/ tPsintdt
Ay

3 Az
A’l’/ sintdt+A§/ sint dt
3

Ay
Ao
/ sint dt
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3
/ sint dt
Ay

<2(AD + AD) < 447 < &,

=AY + A§

HH Cauchy #EN AT EIHLES T SO e sk
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a <0,
B <0,
\a—ﬁ+1>0.
L © @ e mitit, 155
(oz<0, (06<07
f(x)fE[0, 1] £ X Riemann Al <= a >0 i< 3> 0, 5 < B <0,
\a+ﬁ+1>0. \a—ﬁ+1>0.
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1L.13: 2 f(x) 72 [0,1] b7 X Riemann AJ A 1) X 35

QaEt f(z) £ [0,1] EBREHK

[RATTRLEiE —SEE. B a>08a=08>08a<0,3>0a+8>0
i, f(x) € C[0,1], B Newton-Leibniz A, f(z) 7£ [0,1] EHEEEE; X o < 0,8 =0 5§
a<0,8>0,a+8<0B, flo) REGMEMNE, —E&AERE. NFHEY o <0,8<0 (W]
2%k 1.6 5K 1.9) .1

AT AT UMK T IS, eRIE f(x) € C(0,1] Mi&EH f(z) 7€ (0,1] LR— K3

1
F(z) = —/ t*sint? dt, x € (0,1].

Tt f(x) 12 [0,1) BAERBUREN T
F(z) = F(0)

gﬁpmnﬁiﬁmungﬁ_ - = 0.
N3 5 2 R AN S A
®£$fwﬂﬁﬁwfuhimuifﬂﬂ?Lm%ﬁ%ﬁ%ﬂﬁ%ﬁ
(a<0, (Oz<(),
az>0 H{B>0, 1< 3 <0,
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@ M L’Hospital £,

zli>I(I)1+ x - a:llgl* f<I>,
BAE M RAE Dy 0, BT
a <0,
Ja=0,
a>0 B EI B >0,
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a+ 5 >0.
H © @ AR AL A 15
a <0,
= 07 .
F@)FEO, ) FERES > a>0 ] %{ 50,
£ > 0.
a+ 3 >0.
W CL B A (o, B) WTHIE 1.14 305,

1.14: W2 f(z) 72 [0,1] A J5 R 2 X 35
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1.6 Wallis A3\ 5 Stirling 23X

1.6.1 Wallis 223%

EHE 1.6.1
2n)!!
ﬁ ~ynr  (n— o0).
7 1.6.2 Wallis 2 3 47 DLE ik
e (n|)222n
VT = i e

1.6.2 Stirling A%

EE 1.6.3

n! ~/2nm <E>n (n — 00).

e

7 1.6.4 Stirling /A 47 DLE A&,

n! =V2nm <E>ne%2, O(n) € (0,1).

e

1.7 T XFR

EX 171 %l AXE, % f £ T LR, wRXRNERRFHAXE [a,b] C I, f € Rla,b],
WA f &£ I AR

EX 172 A b Y EH f(2) ERUREE [0,b) FHEE WE b= too K flx) EE D £
)45 4% 7.

1.7.1 " XFR7DHELEEFIRE
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a
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AW AE A2 EIR A e 2G2S e 2. i TAUAE A — +oo IFAFERIR,
FEIFIFRIEN A € [a, +oo) HIRREEA £ A ARG IR, I A — +oo A
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A 1
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3
z)dz| = |%/A zrf(z)dx
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A
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(1) B2k u & [a,b) L2, H hmu( ) = 0;
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v
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~
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n
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A
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a+T
IERR £ / flz)de =0, HMEE A >a, B k= L
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s
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0
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1.11 MEFR[RE

FATHT UL AR JF B, w2 AR 73 KAl v A =

1.11.1 FE—mRERE

FE 1111 Fao>meN B, f 82— NEAWNELIH, WL E>m B, A

£ ¢
> 10~ [ fa)de| < f6).
k=m m

1112 ERERWNE, XEHFLEK feCm,+oo), RAEFE A dEFMETEY f WBkEK

REZEZTHW, NTESEES gl R TNE.

1.11.2 F-mIREIE

TIE 1113 HE 2 >me N B, f 2—AEar# BB, KR

gg(zym—/ﬂmmﬂ
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FE (LA A(), BOo<yv(f) < f(m). B#E—F, & lim f(z) =0, A2

KB E>m+ 1.

00 40
IR LILA E S 0> LR, S >0 B NEFAE D f0) SEFRS [ f@)d
1
R4 #t.

1.11.3 HEFREIEFE Riemann ( BR#

EIE 1.11.5
n 1 n 1 1

y — —dr () +0 (—)

— kS o€, _El.r|< 00.0]= ns

1

1116 % C< 0B, HETFHE—BRER (EEHHEEEY r(()=0); % 0<C<I
Wyﬁﬁ%%:@ﬂﬁﬁ(%ﬁm@yZVC%).%%ﬁu%§=1Wy%%ﬁ7®ﬁ

n

1
:lnn+7+0(—>,
n
k=1

"1 s
HeE = lim KZ E) —lnn] =0.577--- 4 Euler % #.

n—00
k=1

| =

1.11.4 Young AERRENTEY

EIE 1.11.7 £ p € C[0,+00), p TH#EHE, H 00) =0 K =¢p !, MHEE a>0,0<

b < p(+00), .
abg/ gp(x)dx+/ Y(x)dx
HFERIL <= b=p(a). INMTERXHN Young F% K.
Young AREAM U A1, FTL H— BT

SERR R o € CU0, +oo0) H b < o(a). MEAEZ I, 17E ¢ € [0,d], 65 b= p(c). B

B
/ dx+/ e y Z((” /cho(x) dx+/ocxg0’(x) d:c:/oc(xgp(x))’dx:bc,
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/a e(x)dx = ¢(c)(a—c) =bla — c).

BN b
abé/ o(x) dx—i—/ Y(x)de
0 0
]
BV 1118 Epg> 1R o+ % _ 1, AR g H— A AR

EIE 1.11.9 & p,g>1 2 —xFTHEEK, o, 0> 0, N

EE T < o =1

IERR B o(x) = 2?71 (y) = ¢t RN y = aP 7! = gt = gl DD PPEL o B o
5 ¢ B AKEE. i2H Young A&, 152

a b ap bq
abg/xpldx—i—/ yldy = — + —,
0 0 b q

LG = b=yp(a) =ad"! = a’ =" O
EE 1.11.10 % p,g £ — M FEHEK, a = (a1, ,a,) ERL, b= (b1, - ,b,) €RY, N

[(a,b)| < [lallp[o]lq,
ﬁAX%ﬁﬁﬁ(%ﬁmﬂhmHX%t

IR 1.11.11 3% p,q £ HIEIEL, f,.9 € R [a,0], N

[ (Fa | < fglle < [ f1lpllglle,

b 3
s (1) / F(@)g@ de I folls = / F(@)g(a)| da | 1, = ( / |f<x>\pdx) gl =

b
( |g<x>|mx> BERT e |fP 5 gt AEEHKETFILTAAAE, KA TE LA
(ﬁ%é’]) Holder 72 ..

F 11112 S p=qg=28, AFELEIXRENT L? THELH Cauchy-Schwarz F% K.
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ENX 1.11.13 # </|f W¢0p<:+m>WMJfaEE@[am_tmzﬁEHEW,ﬁ%
f € LPa,b).
EIE 1.11.14 % f,g € LP[a,b],p € [1,+oo], M|
1f +9llo < 1fllp + llgllp,

SERLYENY fg MEFHETLFALME AT HEXA Minkowski = f 1%
.
MERR % p =10, B |f 4+ g] < |f] + |g| BRI

[ s vaar< [igars [alar

Hp> 1K,

/|f T (@) da

= [ 15 + o) + g ar
< [ US@1+1g@D 5@ + gl d
= [ U@ + g™ + 9] @) + 6P ) da

=Hﬂf+w%ﬂ‘+Hﬂf+m”ﬂf

IX I ESEEL g 15145 p, g 22— X SEHEFE 4L, B Holder 252

S|+ gy .

<1l + gP~" V+m“1q

b i b 1
1t (11 a0 maz) il [+ g0

b 7 b L
=Hﬂu(/ﬁf+gPM§ +Hmu</|f+gwm>

= (171l + llglln)

|+ [ats + 9

|+ lglly
q

= f +glly < 171l + 9]l
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1.12 \AoAFXEE

1.12.1 Wirtinger ~FI

27

FHE 1121 % f R >R 20 2 A MELTSEH, AR / o) do = 0 BB,
0

il

[T1swrar< [T a,

0
FEMI < f(x) =asinz + bcosz.

MERR SEIEWIEAE o € [0,7), 15 f(20) = f(zo + 7):
# f(0) = f(m), MREEE; BN, % g(z) = f(2) — f(z+7), N

L g(0) 5 g(m) 5 M. BESEREHINEYER, 1775 20 € (0,7), 13 g(xo) = 0, RP
f(iCo> = f(ﬂio + 7T)- 1& Cc = f(SCO) = f(&?o + 7T). Jf%p‘?i”'lﬁ%‘éﬁ

/

2= (f=o = (f' = (f —c)cot(x — m))" = ((f — ¢)* cot(x — x))

27 2m 2
[ 1@ de= [ () = o o ((4(e) = o cotta — ) | =0
0 0 0
IRl 1 , ;
/ /()] da —/ |f(2) dz = 27c® > 0.
0 0
FSHALHMHMN Y c=0 H f(z) = f(z) cot(z — x0), FTLA f(z) = Asin(x — xy). O

EE 1.12.2 HHEF a,b e R FiHE fla) = f(b) =0 HEHK f € C'a,b], A
b b—a)2 b
[ ar< ©5 [ a,

2

_ 2
gt U0 pppun #9501 o f@) = Asin (bfax).

Y f RS, A

f@) = e= f'(zo)(x = z0) + o(x — o),

EHARIIE TRE 20 /& cot(x — xo) HIFTF AL, XEXFR AT (vo + m [FIEE) .
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R iRl O AT

1.12.2 Opial 7%

EIE 1.12.3 ¥ z(t) € C*[0,h], 2(0) = z(h) =0, A& (0,h) L x(t) > 0. WAHUT %R

h h
[Cstrnar<t [ o a

ooy s
e — 2REFR

4

HUERA (Opial) FRATF E W 5] #:

glii i)% Po = 0,]?1,]92,"' y Pon+1 E’Fﬁﬂl%/i
Poi < poic1 B po < poir1, 1<
AR R ST A T A R

[Z (P2it1 — P2i)

1=0

[SIBEER: X n=1, &ATA

57

n.

2 n n
2 2
+ ZP% 2 ZinH‘
i=1 i=0

(pr+ps —p2) + 02 =D +p2+2(p1 — p2) (D3 — p2) = P2 + 1,

SRR IR, TWERX n—1 (n > 1) BOL, WA

=

=

n

2 n
Z (P2iv1 — p2i) | + Zpi
i=1

| i=0
n—1 2 n

Z (P2it1 — p2i) + (P2nt1 — P2n)| + Zzﬁ,
| i=0 i=1
n—1 12 n—1

= | E——
[n—1 12 n—1

Z (P2i1 — p2i) | + Z Phi + Do
= | E——
n—1
Zp%i—l-l + Dot
=0

n
2
E P2jit1-
i=0

M2 T 905, 5IHEAHE. ]

Y (poist = p2) |+ Doy + Phst + 2 (Ponss — P2n)

—_

n—

(p2i+1 - P2z'+2)

Il
=)

%
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GERKIAL [0, 5] 15 X y(t) / 2/(s)] ds, W o/ (t) = |a’(1)], WA
[vwwora= [ yapwa = Lo

0 0

h
- / 2/(0)] dt,
AR Cauchy-Schwarz A2 153
h
2 h < h / 2 d,
(1) / (' (6))? dt

51, BATAE

Kk R AR . .
1 a0l <z [y 0] d= 20,
0 0
BATRIEE 2(t) 75 [0,h] FAHIRABELS, FRHAMIIN pr, s, ponsrs BMELHE
w_’\j’\j Po = 07p27 sy Dons Pont2 = 0 (ﬁulg] 1.15 ﬁﬁi—\‘) . ﬂl%IKQJ\§7 PosP1s 5 Pan+1 jﬁj&%lﬁqjﬁg%
.

X
A
pml -----------------------------------------------------------------
p3 bsswmmunnnswsnums ssasnss
Pyp-eee-e-
[ SRS
L1 ! 1 .
= T T T ==t
0 h, h, h, h,.. h,.,,

B 1.15: B3 o(t) FIMRAE &S5

B hy A p (0 <i<2n+2) Bt kR A

2n+1

Z/hﬂ (t)] dt

hoiq1 ”+ L rho,
= / dt / dt
i—0 v h2i hoi—1

=0
n n+1

= (p2i+1 - p2i) - Z(pzi - p2i71>
i=0 i=1

=2 (P2i41 — P2i)-



KL -
—

A E PN A ER S

59
FAHh, BAi A

h n n
JECIECEED Y e 3
0 i=0 i=1

A 51 BRI R A5 2 BRI A S

KT x(t), AR T & — DRI L € Bk BAE [0,h] ERBAERNME
SRR EUF S {2, (1)}, HXSXAFA, 78 [0, h] E—hplor

le xa(t) = x(t), ILm 2l (t) = 2'(t).
E AR S A S IR 5 P B PR A5

h
/|xn ()] dt < = /(I;(t)fdt, n=1,2--.
0

ct,
C(h - t)7

75 L& I TH] ) R AL

S

h
2 Y
h

l\DID‘O

<t <

Hrfe>0 xEnl:EEj“”“i&. HIRIXAREAE ¢ = g REANH] 5, ER AT AT R FUE IE Y OO0, A
o) BR KL IJH: — FE R

O
FEIE 1.12.4 % 2(t) £ [0,h] E&X#ES, H 2(0) =2(h) =0. WA TRERX:

/ lz(t)2' ()] dt < = /Oh (' (t))? dt.

/

ERXRIT = 2(t) = 20(t),

c RHEE

cmb(

CE A

UEBR (Olech) ¥ y(t / |2’ (s)] ds-

. 2)
Atk
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AR, 75321
()2 (t)] dt <

0 17 (%) ~(3)]

A—7J71H, B Cauchy-Schwarz ~253, &

QeSS E]

AANENXEETHOL, A

dt,

( / )] a
( / )]

Hi Cauchy-Schwarz AEER PG KME, XEM T [0,4] A1 [2, 4] B |2/(0)] == ¥H.
e (1) (2) MaUATAN o(t) = xo(2). O

(«/())*
(a/(£))" dt,

I

Q_h/g
_2 ;
2 L h

1.12.3 Griiss &
EIE 1.12.5 ¥ f,g:[a,b] = R € Rla,b] A#E
< flr) <P, y<gw)<T, Vzelab],

HH ¢, T eR N
(@ =)' =),

MH

IT(f,9)| <

1 b
/ f(z)g(x)dx — (b—a/ f(z dx) (bT/ g(m)da:) >
A Z-i BEEEH.

PEANFRIEAFME CebySev iZ 5.

#i

7N
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WERR ER AR AR UL

f.9) = b_a // —9(y)] dzdy.

HELEN ] Cauchy-Schwarz A&, 153

(//[f()—

—g(y)] dz dy> 2

([ [
</a/a[f()—

v [ @ - g dxdy>2
12 dardy - // 12 da dy,

T(f,9) <T(f, f)-T(9,9).
[AFEH Cauchy-Schwarz A~%5 3 A #4

TU.1) = = [ P - G

sesh, 43

! ) (/abf(x)dm)Q > 0.

T(f, (CI)——/f dx) (ﬁ/abf(x)dx—gb)

b_
H G HE

T(f. ) < (@—ﬁ/jﬂx)dx) (ﬁ/fﬂx)dx—cﬁ).

(@ -

A 2

T*(f,9) <

b
JHIALI‘F:ﬁ/ flx)dz, G =

1

[

b—

— f(@)[f(2) — o] do

F)(F =)' = G)(G =),

/a b g(z) dz.

Q= F)(F - ¢) < (- 9),

AC—-G)(G—v) < (T —7)?
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F—F BRFE/MPHLIRE
EE 1.12.6 % f,g9:[a,b] = R € Rla,b] Hi#%E
y<glx) <T, Vaelab),

H+H 4 TeR N

T(f;9)l < 5T =)y T(, ).

l\.')|>—‘

1.12.4 CebySev TR

EIE 1.12.7 % fg: [0, b)) >R BEXNESEHK, EEEK f 5 ¢ % [a,b) ZHFE. N
1
12

cu—<b_a/ f mﬁ(bimLZmym),

B ArA b I ey R éy\i’J?ﬁTﬁX ETRIL = Mg ZEERL

BE)
MERR HH Gritss %50 GEHE 1.12.5) FAERA A1 Cebysev 72 B &

T(f,9)l < (0= a)* | f lllg [l

H

T*(f.9) <T(f.f)-T(g,9)-

At HURR AR

(b—a)*
12

T(f,f) < 17112

BHAEKAE A5 Cebysev 72 bR B PR AL

T(f+ce,f+e)=T(f,f), VceR.
JirEA

T(faf)=T<f_f(a‘2H’)7f_f a—2|—b>>
:bia/ab[f(x)—f a—zi—b)rdx_ﬁ</ab{f<x>_f(a_2|_b)] dx>2
<ﬁ ab [f’(@) x_a;b)rdz

< ﬁuf’uzo/: (- a;b)Q .

_ (b_a)2 112
e el T
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1.12.5 Gronwall F7EFR
q MaER
EIE 1.12.8 & n(t) £ [0,T) Ly ERBAES R, BLFAL KL FER
' (t) < o()n(t) + ¥ (1),
HE p(t) F1ap(t) £ [0,T] L IE ST HE %K. N

o< (s) as) - [uor+ | (s) as|. vee .

SERR BRAT s € [0,T) JLTAbAbor

L (e (- [ o)) =esw (= [ otrrar) ) - oo

FT LR AR s AR 73, FIASRHMER ¢ € [0,T],

n(t) exp< /tqb dr)—n /Oexp( /¢ dr)¢(s)ds</0t¢(s)ds

HEE 1.12.9 B AlH, £E [0,T] £ o <¢n B n0)=0, FLE[0,T] £n=0.
TRoEX
EIE 1.12.10 % &(t) & [0,T) bevde s AT e 4, B JUF LA LA % X

c, /Otf(s) ds+Cy, % C,,Co > 0.

il
£(t) <Oy (1+Cite™), ae 0<t<T.

t

SERR ¥ () = / e(s)ds, W o/ < Cop+ Co 15 [0,7) FJUTAMERT. Biidesr 3t i
Gronwall 155,
n(t) < e (n(0) + Cot) = Coter.

A A s A A AT 13

E(t) < Cun(t) + Cy < Cp (L+ Crte™) .
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HEIS 1.12.11 55K, &
t
t) <C’1/ £(s)ds, a.e. 0<t<T,
0

Il

1.12.6 THE

5 1.12.12 # &
Col0,1] = {f e C'0,1] | f(0) = f(1) =0},
FIHEFEE TR LN REF K B:

/Olf(x)da: <B (/01 (@) dx)é, vf e Clo,1].

RN ST E 1
B = sup fofacdx

(z)
recion (1 5
0 ! d
I# ( /0 /()] :v)

fol T(I) dz __ B

(

fEHL p € Cy[0,1], MHES o [FIRR%L,

( (z) + ozgo’(m)‘2 dx) ’
7 o =0 MEEREKE B. FIIEE a =0 4KSE N 0. BA14H6

/f x)dr — A /1g0(x)d:v:O,

N

BATHE f € Ggl0,1] 845

/0 (f(z) + ap(z)) do

1

0

=

/ ) de

SRRATTE AR R I AR5 5 ST DL e




KL -
—

=2

NIH

HESPERLE

/01 (7/(95) + )\IL‘) P(z)de =0, VyeClo,1].

1
Em¢eqam¢m:¢@—/jmmm§qmu¢ﬁ%?$%

RG]

+
e pul

[

(? +—Am>¢)

1(7 +)\:(:> ( /2/1 dt)
( x)d!/w )da

1 (z)da /Olw()da:+/ Az dz - /w

Y(x)dz, WYy e C0,1].

AT .
o) = 20
. /Ol?mdx 0
(/01 7’(93)’2 dx>2 12

F 11213 A A E 5 B BRI K AR FRATT LT & UUT A4

V12

T3 A I A ARG P A A R R T o ().
SIXFEALERZ N TIEMRE ¢ € C3[0,1] X—(F RIFARNE o 8 5—A %

:__(;U(ﬂda, Vf e G0, 1].
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%%&i%ﬂﬁ%@ﬁ*ﬁ%ﬁomﬂ%ﬂ@:C(l—O,W

Cz(l —x)

fla) = =55

1
Bl 1.12.14 % f e C0.1] HE £(0) = F(1) :0,/ F(z)dz = 0. FEH
0

4 /1 fA(z)dr < /1 /() da.
0 0

{fe@mluf —o/“f

WEFA id

BRBAFAE [ e X 1153

BB o € X, MAERN o BB

/‘f + ap(z)| dx

Fl@)+avl(a ﬁ da

0

£ o =0 MHARHKME. PILERE o =0 4K HN 0. FATE

/f r)da — A /f

&F@y:/ﬁwma@%ﬁ%ﬁ\maiﬁwﬁ
0

/01 (F”(x) + )\F(l‘)) Y'(x)de =0, VpeX.

XF e Cl0,1], T ¢ (z) = ¢(x) 1£ X TEMBHRELRMZ

/¢ M—/xw>
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TR ¢ € Cl0,1], BATH

Algﬂ@y+mmm)P@wiéﬁﬁﬁh—w(w—é)410—%>¢@d4dx:“

1
/ (F”(x) FAF(2)+7+p <:v - %)) Y(z)dz =0, Yo e C[o,1],
0
Hordr vy, p RIS R

Ep

—-—=/!

F (:c)+)\7(x)+”y+u(x—%) = 0.

& F e C*™[0,1]. \ifi
F'(@) + M\f(z) + n=0.

G FeX 3 pu=0,V\=2kr (BEEUE, RIERMES L=1),
f(x) = Csin(2rz +0),
Hop C NAEZFHAL, 0 FEL %

e

fex
fio/|f |dx

)
7'('2

\Ho\a

]

5 1.12.15 % f € C'0,1] #HZ £(0) = —2, f(1) = 3, / f(x)dz =0. 3k rnin/ (f'(x))? dz.
0 0
= {f € C0,1] | £(0) = =2, f(1) 237/0 f(x)dfczo} :
BRAFTE f e X, 1515 X X
wip [ (@) ae= [ (F@) e

1
Y = {g € C'0,1] [ g(0) = g(1) = /0 g(z)da ZO}'
FE @ e Y, WHEN o K2,

& i

il

[ (Fw+as@) o
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£ a =0 MBS H/IME. REEE o =0 AKSECH 0. Bi1E

[ F@ewi=o

HULASAR T () = #80 B f(x) f& IR I A AR A
flo) =32 + 2z — 2.

R / 1 (7’<x>)2 dz =28. Bl
0

/01<f'<x)>2dx=i8(/l<f< ) dx)-(/1<6x+2>2dw)
([ e
:2—18{ (:cf (—/f da:>+2/f dx}
= 28.

[ )
min/o (f'(z))? dz = 28.

1.12.7 5% L3

I ISR BK S
VINEFFEEEE

f5 1.12.16 & f # [0,1] EFME Y 2 € (0,1) B, 0< f(z) <1, f(0) =0. IEEA:

(/Olf(x)dx)z > /01 fP(r)da

HRY fz) =02 flz)=x BFF KL
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T 2 T

Rim (FRBEH F(2) = ( / o dt) - / FA(8)dt, M F(0) = 0, RFIE F'(x) > 0.
0 0

Bl 1.12.17 R EHK f E (0,0 TR, KiE:

(b—a)f (‘2“’) </abf<x>dw.

1B (MBI E Y o /f dt—(x—a)f(a;x) S R T F(2) > 0.

9 R XIE]
VEINEBR RS

] 1.12.18 (Ffl5) ¥ f e CYo,1], f(0) = f(1) =0, KiE: XEE te[0,1], #H

/|f P da.

WERR W to N FA() TR [0,1) B KA A, AL ¢ € (0,1), W X FAE

<1 ([ 1@ e [ ror ).

Xt B A iz ] Cauchy-Schwarz A&,
to 1 0 . ) 1 1 1 / )
RHS= [ —— da- d 4 d
/ i [ x+[O(2 e [ 1@ i
to f’(I) 2 1 f/( ) 2
A\ wva] [ wme]

[(to)  f*(to)
T~ Th, Ta1(—t)

At H RS AR

1 1
+—— >4,
to  1—to

T35 BT b 1= B AT ) A 4 5
il 1.12.19 (PR # f e C*[0,1], f(0) = f(1) =0, B4 x € (0,1) B, f(z) # 0. KiL:

/ (=)

f(x)
Lagrange HEEH, 71E € € (0,20),m € (70, 1), 1113

f’(é‘) _ f(zo) — £(0) _ f(xo)’ f/(n) _ f(zo) — f(1) _ (o)

1'0—0 To 370—1 _L"L'O—l.

dx > 4.




! f (x " 1 K "
| 5 (2)] do > —/ /(@) d
> e /f” o 1 =€)
_ f(xo) _ 1
B f(xo) To — 1 zo | wo(l—mp) >4

5 1.12.20 (F{EA) #* f € CYa,b], KiE: EE t € [a,b], #F
b
+ [ @) e
WERR ARPEAR 28— E e B, f77E € € [a, b], 1115

1 b
> ‘/a f(z)dx
XHER t € [a,b], AW ¢ =& N

/ab|f/(x)| dr = /j|f’(a¢)| d:v+/;|f/($)| d$+/tb|f/($)| da
[ )] de.

x)dx

T RFEIE t
FB)] - 1£()] < / /()] da,
£
XAl i
O - 1£©)] < I—'/f ) da /|f )| da
153

VIR HKEA ¢ B [E

3 E T4 AN SR B AR X TR) Y BRSO 22 SRR (A8 n kOT) BT (L IR0/ 17

1
f5i 1.12.21 SKiE: 7}1_{21(}? (1 - tQ; jz =0 (w e (0,1)).

MERR 1 Weierstrass 1@3T € # (£ 1.13.5) WERIHR 51 B (1) WA,

£ (1-2)" f/ e f/ o g

e=arcsin w

ncos?tle

\f—m (n — o0).

) .
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VERBPRABEWESF2XE, FEERNATE S

5 1.12.22 #% f(z) & [0,27] E#E@#H, n € N*, KiL:
/027r f(x)sinnzdz > 0.

UEBR R IX[H] [0, 27] $2RREL sinna BIRHESR >4

][] [52ma]

Xtk (k=1,---,n), ZME
2k @k=1)m 2k
/(216_2)7r f(x)sinnxdr = /(%_Z)ﬁ f(x)sinnx dr + /(%—m f(z)sinnz dz
" " (2k—1)m " (2k—1)7
it f(z)sinnz de + / £ (o + ) sin(na + 7 do
@k-2)r @k-2)r n
erur "
" ™
/M [f(x) f<x+n>}smm:dx/0,
5]
2w n 2km
/0 f(z)sinnxdx = ;/M f(z)sinnxdx > 0.

 FIA Taylor BF
v IR X 8] o R T

5] 1.12.23 ¥ f € Ca,b], f(a) = f(b) = 0. KiE:
maxl @) > - [ 10 d
v ERR - [X 8] 9 o R TT

5] 1.12.24 (Z3FEH 1.9.3 ) BEH f & [a,b] EZ K. KiE:

H M = max|f"(z)].

b v N
- + , R R @ = xo AbF%5T Lagrange UK Taylor 2RI,

S" (1)
2

(z — x0)?,

f(@) = f(zo) = ['(zo)(x — 20) +



B MR 2R h

Hn, 5T 2o 5 o 20 X ERXIE [a,0] ERDEER]

EXAGuT () AR o FIELLRELL (AH T SREBEA M EME, R — P E e
ERAIRIAL (W 1.4.2) Eﬂﬁf £ ¢ € (a,b), 15

/a b(:n —0)* f"(n) dz = f"(€) / b(:v ~ag)de = (b 12@3]0”(6)'
[
[ s (=29 o] -5 iy et

R SERER R
V= bc dx

WU 1.12.18 Hnl /8 32 AIUFEEH 1 i 2liX —3515.
NN EQV*%E%%@&@A%ﬁA

1 1 2
2o%ﬂ%?1—/“ nwx&nlmsmﬂ%T-—:/’@_g)dxﬁ~

&EE& A A G A R LA I 1 B R Uchwmy&ﬁmzr R A
fa s
/f(fv)z/ f(@)de + f(c), RETA f(c) =0
ik dz A d(z —¢)

s PV b ! 1

T 1.12.13 R — Al / f(z)dx :/ f(z)d <x - 5)

0 0

¢ RIS b

m%ﬁ@%&ﬁ@ﬁf@MEMML%wﬁgég/f@ﬂawﬁﬁﬁﬁﬁﬁﬁﬁw%

Tr —a

b—a

ia/bf(x)dxz/lf(aﬂb—a)t) dt

XFERREICAR 7 DX 18] A R R A SE AR 73 L1 (A — A DX ) g AT L.

t =

= r=a+ (b—a)t,

w15

Bl 1.12.25 # f £ [0,0] EBOEH, W g(o) =

9B AT X 1) 0 B B N SRR B, FIFUA f € C(a,b) B, M f € Ria,bl.

/WﬁmﬁM%mmim&@ﬁe

r—al,
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t—a

WERR fEZRMAHR s = —— 1S
t=(1-s)a+sz /1 f 1 d
g(x) —W i (1 = s)a+ sx) ds.
'&I‘1<$2<I‘3, I)_I\IJ
—g T9) / f(( a+sx3 f((l—s)a+sx2)8ds
T3 — To Ja+ sx3] — [(1 — s)a + sxs] ’
g(z2) — g(z1) / f(( a+5:c2 f((l—s)a—l—sxl)sds
To — I s)a + sxa] — [(1 — s)a + sxq] '

H T bR ) = = A,

f((1=s)a+ sx3) — f((1 —s)a+ sza) < f((1=s)a+ sxe) — f((1 —s)a+ szy)
(1 —8)a+sws] —[(1—s)a+szs] ~  [(1—8)a+ sz —[(1—s)a+ sz

PRk

g(x3) — g(2) - g(x2) — g(w1) g(z)R]a, b) BB EREL

= —
T3 — T2 To — T

i 1.12.26 % f e R[0,1], H f #E#HR. KiE:

/f dx>a/f dz, Vae€ (0,1).

WERA [ f € C[0,1] B,

= (3 [ rwa) =2 (s@-1 [ roa)

CIE

éﬂ?@ﬂx>£7@ﬂm

{HTE | € R0, I\C[0, 1] B Hei=2 3%, ]
ﬁm%ﬁ@%%ﬁﬁﬁtzaﬁ%ﬁfwm>ﬂ@%ﬁ

/Oaf(x) dr = a/()l Flat)dt > a/ol () da
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1.13.1 ZM4HHEE

EIE 1.13.1 % f € Cla,b], % (a,b) LA W23, | & (a, f(a) 72 (b, f(b)) #EH LM
B 4% :

b—x T —a

l(z) = b—af<a)+ b_af(b)‘
R |f'] £ [0,b] L ERA M, MAMEE o € [0,8], F

7o)~ 1) < (b~ )
UERR B f(x) SRk
f) = T2 )+ T2 ),
TR
la) ~ Fx) = =2 [f(@) = f(@)] + T2 () ~ ()

HH7F Lagrange RINH Taylor A3, A

fla) = f(r) = (a = )f'x) + 50— 2V ") (a<E<w)

1

JO) = (@) = (b =) f'(2) + 5(b=2)f"(n) (z<n<D).

N
b—xz)x—a) [z —a b—=x
1)~ fia) = PO NS i) 4 2 gy
T L7020 YT S o Bt 1, B
b—a b—a
(b_m)(m_a) r—a, ., b—x "
o)~ ) < L= D[220 gy 22 |
M M {(b—z+z—a 2
<7(b_$)($_a)<7<#>
= - ay
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1.13.2 FHZMEIE
EIE 1.13.2 % f e Rla,b], fo £ f EXE [a,b] £ n E50 0B & MES R N

L[a,b]4 8k

lim f,

n—oo

f,

10, B .
lim / F(2) = fu(2)] dz = 0.

WERR (ET IS @ DIXIE], f,(x) RLVER S, Ao RN 8. WSR2 € [q, 0],
#AT

f(x) = fulx)] < max {|f(z) — f(AdR)|, | f(2) — fEHRD)|} < wi.
4
limsup/ | fr (2 z)| dz = hmsupZ/xi |f(z) — fu(z)] dz < limsupriAa:i =0.
n—s00 n—oo = Jai, n—oo T

1.13.3 Riemann-Lebesgue 5|IE

EIE 1.13.3 % f € Rla,b], N
b b
lim / f(z)sinprdr =0, lim / f(z)cosprdr = 0.
p—>+00 a p——+o00 a
WERR FTRUSEIEM] — S LRSS ORRCA: BATMB e f ARSI, s 25,
b b
/ f(z)sinpzrdr = }9/ f'(z) cos pr dx + %f(a) cos(pa) — %f(b) cos(pb)

1, 1 1
<];/a F@] de+ o |f@)] + 5 1F0)]

TR
. b . . 1/ 1 1
hmsup/f(x)smpxdx < lim sup —/ |f'(z)| dz+ = |f(a)| + = |f(b)] ) =
p—+oo |Ja p=+oo \P Ja p p
EHtiuEm 1

b
lim / f(z)sinprdx = 0.

p—+oo [,



%—F HFEHpHPHEIRLED 76

SKINA f € Rla, b, FI4r Bk e L3y £, i8I £, K

b b b
lim sup / f(z)sinpzr dz| = limsup / fp(x) sinpr dx + / (f(z) = fp(z))sinprde
p—>+00 a p—+00 a a
b b
< limsup / fp(z)sinpz dx —I—limsup/ |f(z) — fp(x)] dz
p——+00 a p—r+00 a
=0.
H
b
pggloo/a f(z)sinpzdzx = 0.
[ AT IE

b
lim / f(z)cosprdr =0.

p——+o00

O

Riemann-Lebesgue 51 # 0] A E M 15 2] “EFE”: 1.16 P& N v = Inz BIHE
B, MLLLX M y = sin(50z) - Inz FIEHR. 24 p BRI, y = sinpz FEARXIA [a,b] F “2
Jl” PR3%, (RN f () PTARAT JRy i R pR £, DRI FRATT AT DU R IE A RV HKTH

—
—T |
1
1
1

n il

0.5

i

-0.5

K] 1.16: 24 p R KK EMIRY “HEH”

Riemann-Lebesgue 5| B A LAHE A PLN & 2
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EIE 1.13.4 (Riemann EH¥) ¥ f € Rla,b), g L T KA EE [a,0] LFTH, N

pETw/f g(pz)d / dx/f ) dz.

SRR Mﬁu/ g(x)da = 0 (BN Gla) — (:c)—%/ o(x)da 0B g(x) . T g DA T
0

SR ELLE [0,b] ERTRY FTULAELE M > 0, HARHER © € R, |ga)| < M. b8 b,

IES < > 0, (IESBURIBEATE f, e

9
NI}

/Xﬂw—nmmmwm+/fmmw@m

/ fo(x)g(px) de

[U@mmm

/u ~ fal@)] 9(pe)] da +

b
Rl R R UE - lim fo()g(pr)dz = 0. T f.(x) € Cla,b], & |fu(x)| < N (z € [a,b]). HH

p—>+o00
g3 —HE e,
b
/ g(pr) dx

_3p€lab]

mm/<>m<w

}SﬁU\ \ﬁﬁu—f

b
lim g(px)dz = 0.

p——+00 a

XHERE p> 0, W pb—pa =n,T + 1y, A n, e N, 0<r, <T, N

b 1 pb 1 pat+nyT+rp
/ g(pr)dx| = —/ g(x)dx —/ g(x)dx
a p pa pa

p
1 npT+rp 1 Tp
E glo)da| = |~ [ gla)da
0 P Jo

p

MT
<— =0 (p— +0),
p

/f g9(pz)d

b
Jim [ @)oo dz -

FIrEA

lim
p—+00

l\Dlm

B e >0 FAEEM T &
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1.13.4 Weierstrass 1811 EIE

EIE 1.13.5 % f € Cla,b], W THEEH >0, FE—NEZTRX P, £

sup |f(z) — P(z)] <e.

x€|a,b]
WERR SEXS f M seiud. v deil i ) XA R AT RS, AT [a, 0] = [0,1]; H K8
K f kB AR, AIAGIR £(0) = f(1) = 0; BJEHs f EBA R HUEFER, ff
HHONE XAE R B —BOES R AL
R, X TAERAE RS n 2 X

_ L f@+t) (=)™ dt

Ful@) [La—e)ma

WD, TR & > 0, TAE— A ER5C n, B4 Po(z) SHAEFIR.
1 -1
B152 (1) F ¢, — (/ (1—t2)"dt) e, < A

1

[51EE (1) BERT: BN

bl ¢, < v/n.1
SIF (2) 10 Qu(t) = ¢, (L —¢3)", M
/11 Qu(t)dt =1,
HYTEEHN € (0,1), UEAEEN te[-1,1], RE |t| >4, %F
Qu(t) < Vn(1-46%)".
3152 (3) X T (R EEH n, Po(a) :/_llf@ﬂ)Qn(t)dt BT,
(513 (3) MAER: BN f 78 R\[0, 1] LHUETE R 0, FrbA

P = [ e+ Qu(0) i = / T f et )Qu(t) dr 222 / F(5)Quls — ) ds.
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BIG—MGTRZIIR Q. (v) BIFETRITE » B IRGEBIFHT, RARIHE ©
(GEATEW |

B 1B B FIE . X TAERER e > 0, B2A f —80ELE, FrEAEME 0 > 0, fiif3 R E
lz —y| <8, A |f(z) — fly)] < 5 MR | f(z)| BIERAE, RAE AT %51 2, F01H

\—y/ a4 = F0) Q)

/Ifx+t )] Qu(t)
<2M(/ />Qn )dt + = /Qn
< AMV(1 - &) +

EREH n — oo i, EFEE—TIRIRA 0, FrULRRFETA n, 15 [P (z) — f(z)] <e. O

A 1.13.6 W EEMIEHAEZ BE R T Tk, A8 Q.t) £—MF#Z (Good Kernel)
BRI 41

b
5 1.13.7 % f € Cla,b]. & / 2" f(x)de =0 (n=0,1,2,---), KiE: f(x) =

b

WERR AR AT, AHME— 2 0 Q(x), 75/ Q(z)f(z)dx = 0. XIRHE Weierstrass i@ 7€
IR € > 0, FEZTR Plo), 8

|f(z) — P(x)| <e, V€ la,bl.

NID]

/f2 dx—/f2 da:—/f dx—/b [12(2) - f(2)P(2)] da
< [ @i - Pl ar <e [ 15

b
msmﬁﬁﬁﬁﬂﬂ/f%mm:ﬂi&ﬂmza 0
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1.14 1EINZh#

1.14.1 EEEFIRIE

EE 1.14.1 REFEHE D a, 7Y b, WATZEHREM ay <bpn=1,2,--,

an%(ﬁk — Zan%(ﬁﬁ(;
Zanﬁﬁi{ SN anﬂiﬁk.

7 1.14.2 ® AR RS

;aq ’;ﬁ’ nZ;nlnpn'

TR R A X #:
Inn < n®<ad"<nl<n" (a>1,¢>0).
EE 1.14.3 F0TEREH D a, B> b, T (7 X) #R

. by
c= lim —,
n—oo an

M 0<e<too B Y an B S by FSHEK, % =0 BT Y a, sttt S b, &
S, B an V& Eidw Zan KHE, 4 c=+oo BHEMARIERL.
A 1.14.4 AR E AR EFH R BTG {a,} S n— oo BEYHITESHEEKE.
EE 1.14.5 BT EREH D a, 77> b, WEIFL n THAKAE
i1 bosi

<
a, = by’

bl
bt = 3 anedh;

Y ast — Y bE#k

— (n!)?
{5 1.14.6 ; )] U 8%

WEFR




i L eu
n

MERR JEIXANZEER Ok R B

Z Inln(n +1) — Inlnn|
n=2

MR, ARG EAR,
1

Inln(n+1) —Inlnn = CFUEICEY) (0<0<1),
e 8 CE R B
5 1.14.8 Z ~(p > 0) Z#.

MERR X 7800 K n, (Inn)? < n.

5 1.14.9 Z ST e
SRS (ln;)m = i < oy (EFFAKI n).

N N2 \ 1 1 1
F 1.14.10 KL, — <=

(h’l In n)lnn nlnlnlnn
.

9] 1 .
5 1.14.11 ; () K.
R oM FRA K, =L 1 1

(h’l n)lnlnn e(Inlnn)? elnn n’

5 1.14.12 Z Va—1) (a#1) K%

n=1

B (a-1): o
i 1.14.13 Z(1—1n—n) K H.

WERR M 2, RO IXA G @ % R ELAE, T

Inz, =Inn+nln (1 — ln_n) .

n

(TR AE n) = nZ; lnlnnln"

81
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FIA In(1+ 2) MWEHR, H

< lnn> Inn 1 (lnn)2 <lnn)2
h(l-—|=———=— ) +a,- | — ] .
n n 2 n n

Hra, =0, n— 00 T
2

lnxn:—l-ln n_’_an.lnn 0.
2
R 2, — 1. BNRTA I EUREL ]
> on + 1
] 1.14.14 ] —1 8.
7 > (3t —1) e

WERR AIHS In(1 4 2) BEITE, A

W2t (e 2 Y2 1/ 2 2+1 2 3+6 2\’
Yon—1 ™ m—1) m—-1 2\2n—1 3\on—1 "\op—1) -

Hr B, =0, n— o0 T

| om+ 1 . om + 3 1 2+ﬁ 8n 1 \?
nln———-—-1= . n . .
om— 1 3(2n—1) om—1 m—1 \2n—1

R, P RS MBI —— 12 E’JH:{EE%*&KE =, BIPgs (0 28l st O

I T AP CRcRl) T AN R B I T A, DAl b P R S ) B e 2 2507 81 ) ARl 72
IR /1 SR A RREI. FL b, AR T HE HBSOE R KR, #AAEAETT RE R LR )
e

EI2 1.14.15 (Du Bois-Reymond &) T —/M% & 0y X 8 E T F 2K Zan, —EHE—

AU S IE TR % an, #4% lim b—n = 0.

n—oo b,
n=1

MERR g Z“n RN v, HIEHEL
n=1
an = Z vV Tn—1 — \/%)7
n=1

T b = Ao — vIn < V0 Fl
k=1

ap, 7n 1
e =V In— 1+\/7n_>0
bn \/771 1~ \/’Vn

AL by, i R R SR O
n=1
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EHE 1.14.16 (Abel EH) T — MR ML HERLE D a,, —EHE—MELRERL

n=1

> b
# B iy on
" ;bn, & 15 7}1_{1010 . 0.
EBR WL D a, WS RN D, B
n=1
an = V Dl + Z(\/ Dn -V anl)a
n=1 n=2

WMD" b= /D, Al
k=1

by _ VD, — /Dy _ 1 50
Qn, Dn - anl Vv Dn + V anl
TS by il R AL 0
n=1

1.14.2 Cauchy FI5I%

EE 1.14.17 HEH Y a, FFH C, = Ya,. WRL n moyKRE, TERC, < g BRI, H
g /AT 1 E S, WESRSG mRAFELT 4, C > 1, MRB AR
EE 1.14.18 BEFF C, F# (7 X) MR
Jim €, =C.

AL C <1 BB KS, MY C>1 BRHELR
F 1.14.19 5 C =1 B, A-HA Al ux g8 AT BBOR B s
il 1.14.20 FH %

l4+a+ab+a’b+a’* + - +a"" ' +a"b" + -,
b o 50 RAMIRHELR M Copy = " Va1, Gy = Varb1, T2 C = Vab. %
ab < 1 BFRHBS, 4 ab> 1 BHEBAH (DR, L ab=1HHELH) .

Bl 1.14.21 FREFH D 7(n)a”, ¥ 2> 07 r(n) & B4 0 EEAH B Y
n=1

r<Cp={/T(n) 2 < Yn-x,
FREC=uo, Yo<] HEEKSE MY 2>1 HEKLH (BH, S 2=1HELLH).
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1.14.3 d’Alembert F|33E

T 1.14.22 FEATEHE Y a, #FF) D, = T R Y 0 w4 AR, TEX D, <q
BRI, B g 2T 1 E K, N R dk sk, ﬁﬂ%}}\%ﬁxﬂ:ﬁ > 1, MEEK L H#.

EIE 1.14.23 BEFF D, F& (- X) %R

lim D, =7D.

AL D<1BEHWS, MU D>1 HREAHE

E 1.14.24 5 D=1 8, AHA F kA 66 A BT B ZBOR G ISR,

v
T+
P T e (1 + %) BB o FED, > 1, BHA K

5] 1.14.25 ;n! (%)n (x >0), D, = D= g: Yo <e BRHBBEK, 4 z>e bt

) S >0 Dy = (1—1—%)”,@:9@-6: Yr< L, T

v % ARG S = é i, B4 D, WTE#E D=1, B bR & Alembert #5175 7
%R

S 1.14.27 M 1.14.26 sREEEIL L d’Alembert Al FEIE ¢ < 1 BHEFHBER. 4
T zé Bt =] Hl Raabe #71% (W] 1.14.32) .

5 1.14.28 7] 1.14.20, & A d’Alembert #|71%, R &E a,b #/NT 1 A AT 1 BHAEH
Al

1.14.4 Raabe #)33E

EIE 1.14.29 MUK Y a, BFFI R, =n (= R Y n?ﬁéj\kﬂifﬂr\%ﬁ Rn>r
BRI, HF r BEAT 1 80E K, ‘)‘“Jﬁ’kﬂkﬁk ﬁﬂ%}}mﬁ:k%ﬁ <1, MR %% .

EIE 1.14.30 BEFFII R, FE (I X) %K

lim R, =R.

n—oo

AMoas R>1 RS, MY R <1 BEHALRK.



B MR 2R ;

S 1.14.31 (1) % R = 1 B, B3] B3 7 68 th 302 Bk 4k
(%E%ﬁRfﬂp?%—17%D<1Nﬁ%f+m%ﬁﬁﬂ;ﬁﬁp>lﬁﬁ%
F oo HRIR R. AP Raabe #1213 H d’Alembert #| 2% B E %
o= 1oy n e Lol e s "
1%LM32%%&Z§E&Q,me%aigv—q.ﬁﬁﬁﬁﬁﬁﬂ%ﬁwq&MWT
5| F LRy E AR REY:

e 1] @oo,

x (1+x)5
AR AR - F 89 77 i T . B L'Hospital w0, 3% 4y &

e 1 1 1 I e In(1+2) - =
——— (4 2)s (I +2) [ )+ = (L)t = - e
[(1+x>i]2{< o < xQ) T } (L+2) v
H
In(1+ z) :x—%x2+0(:€2), 1jix =z — 2% + o(x?),

B R =5 <1, A

1.14.5 Kummer F|5)3E

Bocr, ey cny e AP Zci KB — N ERUF S, 3T IE IS ) an 1R

n=1 "

B K, =cp - — ~ Ct1. # T n>N) A% K, > 6 lior, Hrb § 2—MNIEWE, 2k
n+1
S mE GFF 0> N) K, <0, MZEUREL

TH 1.14.33 BEFF K, £ (73X BIR

an

lim K, = K.
n—o0
A2E >0 BRFRSE, MY K <0 B R L.
E 1.14.34 4 ¢, = 1, 3% % d’Alembert #| 5| 3%; 4 ¢, = n, 75 2| Raabe #| 5| i%; 4
cn =nlnn, HHF 1.14.7 FEHK Z b & ¥, #1452 Bertrand #| 7%,
nlnn

1.14.6 Bertrand ¥3li%

EIE 1.14.35 * %% Zan EF%| B, =1nn {n (aa” — 1) — 1] =lnn-(R,—1). BEF
n+1
7 B, & (S X) %R
B = lim B,.

n—oo

M B>1 RSB Ws, MU B<1 BRI AHK.
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1.14.7 Gauss F|3l3%

Qn

EHE 1.14.36 B THH ) a,, HE - BNV FN1
n+1
an — )\ _'_ H + H_Z’
An+1 non

HEB N5y REH WO, EERE: 0, < L; A4
A>1fA=1,pu>1 = Zant&ﬁfc;
A<IBA=1u<1 = > e, £#.
51 1.14.37 % %%
1\* [1-3\" (2n — DIN?
v () +(55) = (B )+ 020

# B Taylor A3\,
an, 2n \? 1\ p plp+1) 1 1
P <2n - 1) ( 2n> o T T e 0\ )

29
n n

=Pla

Ap+1

Frild p> 2 BEBRER, 4 p <2 HAHAR.

1.14.8 Maclaurin—Cauchy 29 F|5l%

EE 1.14.38 BiX f & [1,+00) LIEW BB R EL R, FrE RWEEA TENTA:
> 0= stn)

S Y a, HSHE TR T B 3

F(z) = /f(x) dz

B r— 4oo HAEDARHRWRT T HRIR.



F—F HFEpHPHEIELEL 87
1.14.9 Ermakov FI33x
EIE 1.14.39 BEERE f(r) 4 o> 1 WEEWNEFEFRESZRL. EX R0 AN o,

e
<g<l,

MEH D f(n) sk X RL AW 2,
n=1

2% % Zf(m % H#.

WERR 154 o > o9 WS —MAER L, WXHMER 2 > 20 A

/6:0 1(t) dt == /x:f(@“)e“du < q/x:f(t)dt

a-o [ roas<|[ rwa- [ roal
<q { / rar— | NG dt}
<q/x:gc0 ft)de

FHiRE AR BRI N e > o HEH 5SS I . RS T,

[ rwar< | F(t) e

RSP L / " f)ar, 135

e® 1 e®o
/xo f(t)dtgl—_q/m0 ft)dt =
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sin? T < 2
2n+1  (2n+1)%
4 h?r?
in2h— > = YT (h—k41,--- ).
W 1T @ e TR Len)
TR

2 2
1> By L I (I I
> e 4(k +1)2 4n?

e}

I h € N, 4 > o, WA Y o oA T (1- 5 ) e
B 2 A A

h=hgo h=hg

Vo= 11 (-5
h=k+1
Mk — oo BT 1. MBAXAZE
1>V >V,

b0 0o (k ) , #EAEH3
1>Vk>Vk.

Fir el Jim Vi =1, lim Uy =sinz. CYER GRS ENV AR
—00 —00
. 1'2 1'2 > x2
Slnl’:x(l_ﬁ) (1_ 22712) o= || (1_n27T2> )

BEEBAF T (k+ Dr > |z] 3%
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 1.10.6 ERFR P4 o=, #&H

TR E Wallis A =..
EI 1.19.7 X FrH o EAT

el te) )

EIE 1.19.8 XA « B

EIE 1.19.9 X H » BT

1.20 R" Fgg$RFP

1.20.1 E&=. eI

EX 1.20.1 —NMEEZE2E 1G4 M Py Ltamly—NMFEEEENE. HER=AT
FAN TR
d: M x M — R,

XA dHMEERE (M,d) WEE.
FI1.202 X X A—NMEEFHE, xe X, ECX, Ml x—dx E) 2—REZEHHK.
WERA XSER x,ye X, LAATERE z € B, #5F

d(x,2) < d(x,y) +d(y,2),

ES)iia
d(x, F) < d(x,z) < d(x,y) +d(y, z),

d(x,E) —d(x,y) < d(y,z), Vze€FE
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EKUtH d(x, B) — d(x,y) 25 {d(y,z) |z € E} FI—AF 5 A
d(X7 E) - d(X, Y) < d(Y7 E) — d(X, E) - d(y, E) < d(X, Y)'

Ao,
d(Y7 E) - d(X, E) < d(X7Y)

T
|d(X7E)_d( 7E)| d(X Y) anyeX

]

BN 1.20.3 — A (50) M E B R4S (50) LIEE N e LEN—ABEEER . 7
KA = T R W — T B
| N =R

A |- || MERIEE D (N, || - ) BE K.
HESUHMCR NS 1.20.4 555 1.20.5:

513 1.20.4 % (V|- ||) R —MREZE, A4 dx,y) =|x—y]| EXT N L1 EE,
T EERK || BEHEE. CXHE L TR

(1) FHLEZH: d(x+z,y+z) =d(x,y);

(2) FroRME: d(Ax, Ay) = |Ad(x,y).

5138 1.20.5 %X N B— 4 (L) &4U=H,d &2 N LHW—NEE R dEATEL T R
FoRME, A |Ix|| = d(x,0) EXT —A N E#sE#k

WHEENRCR NG 1.20.6 551# 1.20.7:

33 1.20.6 & (V,(, ) & 1()Vﬁm\ﬂ%ﬁ|RW=M&J&%XTLﬁt%~4ﬁ
BoEMME AR () FRHER TRBR LTI E L%

%+ ¥l + lx = ylI> = 2 (IIxII” + [ly]?) -
5138 1.20.7 & (N, | -|) B—A (%) BEZE. wf ||| HEFTEAREN, 24

(I +ylI* = lIxl* = Ily1I*)

DN | —

(x,y) =

EFXT N EH—AHH
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MERR IF € PR SRR Zh i, 1% B RO XA A AR H Ik B
@ AKE (x +y,2) = (x,2) + (y,2z), $%& X, RIE

(||X +y+2l* = lx+y)* - [z))

2
1 1
=3 (x4 2)* = [|x]|* = [|2]|*) + 5 (Ily + 2|> = [lylI* = llzI1?) ,
M EAE
Ix+y 42”4+ |x* + lyl* + |zl = [|x + y[]> + [ly + 2]* + ||z + x]|*.
P47 DU 0],

2 2
x+y+z2+z22< S A | B | )

2 2
|y+z2+z+x2z( b AR | B )

TRALT Ja R #E
I+ ¥l + [l = yl* = 2 (I=]* + Iy]]*) -
K IEARFAT U .
@ BE (Ox,y) = Mx,y), AT E —FHMEER) x,y € N, & X f(N) = Ox,y).
H @ AT%L, f(A + A2) = (ux + Aox, ¥) = (X, ¥) + (ox,y) = F(\) + f(Na). BE f W2
Cauchy 7. TFIE f(A\) £ X = 0 AbRIESLH):

£ =[5 (317 = I = Il)

1
< ‘5 (A + Dy 1D = ) = llyll?)

— AL~ Il - Iyl
— ;ig% ) =0 = £(0).

DRI eR BT FERISE R AT R f 72 R _BEELE, B F(\) = f(DA, B Ox,y) = Ax,y). O

5 1.20.8 ||x| = 2|z"| + /3[22[2 + max(|a?], 2c1])2 % T R F#—AsE %K.
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5 1.20.9 (J7 XHEFEIEEL) 1% V = Matrix(m,n,R) & m x n M- ZEMEH R EETE, £
V B E X AT

m n
Al = 52%’22 ail Al = max > as,
i=1 j=1
1
n m 2
A2 = Omax(A) = \/ Anax(ATA),  [|A]lp = <ZZ !az-,j|2> :
i=1 j=1

EX 1.20.10 & — AR R | - || LF R HE T kA A
IAB| < [[A[lIB]],
AR - || A —Fk AR ST K

E 1.20.11 )7 EERHENT, BBy yERELK EREAY, RE RERE
e 7% Bt i Fronbenius Y62, % B M &M 7 AR B8 A 7| Fn i 4k (1-5640) SATAEEK (0038
%) .

5 1.20.12 (B L p-yuidh) % V = Cla,b] ZX[H [a,b] £ 5218 % 52 5 B0 2 K48 5
B M, £V ERULE X T e
b 7
1 fllp = (/ If(w)lpdl“) (p=1), [flle= max | f ()],
BA || flle :]}Lrglollfllp'

ENX 1.20.13 %V Z2—A (L) KW=, V EWFEAEE |- || || FAYESENH, W
REAEEZEHK C. Co, EFRHTHEENxEV, A

Cillxll" < [[x]|” < Cof[x||".
5] 1.20.14 ¥ THE x e R",

x[loo < [1xll2 < V7 ll%loe; [l < lxllz < x]ls-

2
NG
EE 1.20.15 % V 2 —MARE (£) &=, WV FEZERARNBHAEN.
E 1.20.16 R FH THOIEH L #E 1.21.29.

Y|Al|p BN A [ Fronbenius Y547 Fronbenius JEEU& —FAEREEEL, H24 n > 2 WASRE FIEEL (H
HPBUE AT L, WEFEECN 1, T |L||F = Vi) .
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1.20.2 R" AU#RE: EAHE

EX 1.20.17 T xeR", r>0, EX x 8 (F) r-<F=H B(x,7) = {y e R" | d(x,y) < r}.
EX 12018 R"WTHR U MITE, RN THEEN xeU, FE r>0, 4 B(x,r) CU.

5 1.20.19 (1) U =92 1 U = R" #MEF &;
(2) B(x,r) = %&;
(3) % abeR", M (a,b)={xeR"|a' <a'<b,i=1,--- ,n} BIFE;
(4) # (Ua}oen WEANTEREFE, N | U, 02T E;
G)£U. VEFE NUNY 6EFE
EX 1.20.20 % X E—N1&%6, T CP(X). & T #HRAWT =5
HoeT. XeT;
2 CccT = (JceT;
BUVeT = UnVeT.
WA T ZXT X E—AB3.(X,T) HRAFIZEE, T BTz (X, T) T £.

EIE 1.20.21 R™ E#EAFE TR EOE IR B BT 2 L3R 2 — .
EBBEEE HsEFE 1.20.15, WAMERE x € RY, x| < C||x||", W B” <x, %) C B(x, 7). O

ENX 1.20.22 (FFEEH) BRX ER WA TE X WTEUMH X FHTE, X
FER'WITREV, £/ U=VNX.

513 1.20.23 % X E R" W— A T%, 10 X FWTFENAEKA Ty, M (X, Tx) B—4E

.
$1.20.24 £E X =[0,1]NQ, MU =1[0,5)NQ & X F#F &, EHAHU=(-351)NX.
5 1.20.25 (FFMLCER) & R>r >0, &

X = {((R + rcos(at)) cost, (R +rcos(at))sint,rsin(at)) | t € R},

BoeQi, EEA-—FUEHE, 5ECELAHEENEI 4 adQH, ENTZEEREI
LR R
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B 1.22: FEEHF LW (B o =5v2,t € [0,807])

EX 1.20.26 R" 8975 D W{Hl &, wREHNHE U=R"\D = &.



F—F REMMTHIELER .

] 1.20.27 (1) D=2 f1 D = R™ #2 | &;

(2) B(x,7) = {y e R" | d(x,y) <7} ZH%;
(3) S(x,r) ={y e R" | d(x,y) =r} £ %;
(4) ZabeR" M [abl={xcR"|d <2’ <V,i=1,--- ,n} BHE;
(5) # {Da}ocq BIENTEAENE, N (] Do 422 A %;
acA

(6) % D. E 2%, Wl DUE #2 %,

ENX 1.20.28 % F £ R" y— A F£.

(I)xeR" ML EWNAR, WRFEE r>0#7% Bx,r) CE, EWAKANEHERHES
W E BT ES, 104 int(E);

(2)x e R ¥ E B4 &, R EE R\E R E; E a2t ERmELAMY F W
ShER, T A ext(E);

B)xeR" M EWMUFAR, WRECETENEMUTZIE, —HEMNEE, W
B r>0Bxr)NE f Bxr)N(R\E) #EZ;, F W&ERAIFEmEmEeUH B W
WH, L H OF;

A xeR" MM EARE (BRRAE), WEAFEREN >0, Bx,r)NE HEELF %
N —FENENE, EEN r>0,B(x,r)NE #FHES, L+ B°(x,r) = B(x,7)\ {x};
EMA2RREMBRAEEMUE ENTE, DA E,

(B)x eR" " E WML, WwREE r> 05 B(x,r)NE = {x}; E 94K A
AR &AM E WIS %, T4 iso(E);

(6) E WG E EX AE4 E WR/NASE, L84 EWATHERIEZZ; 3 R"\ext(E);
% EUOE; . EUE'.

] 1.20.29 (1) B(x,r) 2 B(x,r) Bii F# £ S(x,7);
(2) B(x,r) B9 H &2 B(x,7);
(3) S(x,7) BLI&H W R A& A 4 &
(4) S(x,r) BHAF, %‘%*ﬁlﬂ@‘%ﬁ CHD;
BG)EE=Q N E=R; % E=QnJ0,1], N E =[0,1];
(6) int(F) 1 ext(E) # &I %&;
(7) OF #u E' #32 H £,

(8) OE\E' = iso(E); E'\OE = int(E);

(9) E ZFELYERY E=int(E);
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(10) E RAE LY HR S E=FE;
(11) &# F'=2, Il E=iso(E), X#HW EME#HE, 0 E=N, E=7Z %;
(12) # E A& H iso(E) =9, Ik E 174 %.

1.20.3 R" WAt ZMESEREM
EX 12030 (1) R ECR", #H Ce P(R"), £/ EC| JC, Nk C 2 Et— A E &,
2)KCEEHW—NESR WRCFHTEHNER FHITE, WK NTEZ;

(3) I/ Ci. Co B E W ANER, R C CCo, M C £ Co 09T & #;

(A B CREEWM—NER &CREAR (RTH) o, WEELHFR (RTH) &=
EIE 1.20.31 (Lindelsf 5/3) X ECR", CZA EW—MFEZ, WFEECHIHTEE.
EX 12032 % KCR", &# K WERTEZMEFEARTES, WK K 2 X80.
I 1.20.33 (Heine-Borel SEH) R” #y 75 K R Emy Y B LR FA.

iEBA @ % = A BN [ B(0,n) =R, BBl K C | JB(0,n). BA K %, HTLEES
n=1 n=1

Bﬁg/l\ L PN LT /fi?gf

HU N =max{ny, - ,n,}, W K CB0O,N), B} K 5.
@ % = M: AFiE R\K . &% xo ¢ K, NIEFLE r > 0 1§ B(x,7) C (R"\K).

UB (x, %d(x, x0)> :

xeEK

B K M. TR K B, £ x, -, x, 15

1 1
KCB (xl, §d(X1,Xo)) U---UB (xm, §d(xm,x0)) .

1
Elr:min{gd(xi,xoﬂz':l,--- ,m}, oy

1
B(Xo,T)mB (Xz‘,gd(xi,XO)) =J (’L: ]., ,m).

FFEA B(xo,r) N K = @, Bl B(xy, r) C (R"\K).
® % [a,b] & R" sFFAK I, U [a,b] .
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[® HIIER: B [a,b] NE, RIFEAE [a,b] B— TR C, EIRAAMRTES. K [a,b]
WIEESRIL —r, B 2" ANINHIXIE], e s — AR IRE &, iIdeEN L. &
¥ I WEERL sy, EE BRI, MR X E

[a7b]:]02]12122"'7

Hrp
]k:[aknbk]a ap = (alzn"' 7a7]g)7 bk‘:<bllga 7671;)

[P %8 55 @ A ARAR, 1S3 — 4R X TR &

HRAR— 4 1 X 45, 70— € € () [ad, 0], ik 4 B 1, ,n, 195

k=0
52 (617"' ,gn) € ﬂlk
k=1

KA € € [ab], FIARAE U € C i3 ¢ € U XEN U RIFE, FIUGEE » > 0 {15
B(&,r) CU. R4 Iy BIHE, —EFERAD Iy CB(E,r) CU. XU Iy W C HH—IF
B, ZM Iy A ARESTE ! L [a,b] K]

@ ¥ K REE FCK, HFRWE N FRERE

(@ FJUEM: % C 2 F AE—JFES, iLC = CU(R™\F). HH F 2HETH R\ F &F
f, N ¢ 2 K MIES. B K ZEN, TUAERRWTFERS U, -, Uy, 13

KCcUU---UU,.

TR F CUU---UU,. % Uy, - Uy T8 R\F (AN U,) , MEKN (RN\F)NF = @,
PRI s, WAHE F C UL U+ U U, FTBL F7E C P EAMRTFES, T2 F 254

® A = % BT K CR" 2HFAME, FIUAE—D n 4EXIH T 2O K. /174
AT R R RIHISE, BHOM K 2 RE O

EX 1.20.34 % ECR" 2FF %, F WERZE XN diam(F) = sup {d(x,y)|x,y € E}.
EHE 1.20.35 (REEEH) W K DK, D 2R PFExEEE N (K 5 #

i=1

D)

lim diam(K;) = 0, 1]
1— 00
i=1



F—F REMMTHIELER .

WERR B (K = 2, W K C R™ (ﬂK) = [ J®R"\K). B K; %050, £/ N € N
i=1

=1
13 Ky € (R\Ky), 8 Ky C Ky, TR Ky %, FE! #xye|K Hx+#y, Wl

=1

diam(K;) > d(x,y) > 0, BB AT A lim diam(K;) = 0. O

1—00

EX 1.20.36 X K CR", #4T K WWEERLF FTE F, FNK %, I K 2R A%
(Fréchet %) #9.

EIE 1.20.37 (BAEH) # KCR™, M K S HENY K BAE.

IR 1 = R F 2 K M5 T4, i K TRE—m#A R FER S, WX TEER
x € K, TF1E 6, 113 B(x, 6) N F RAME. RIFHE K C | B(x, &), H K %, FFEFRZE

xeK

N xy, x, € K, i3 K C U (xi,0y,), MALEGZAIRE, X5 K Z2LHET)E!

= W A{U;},cq & K BAE—IT7E &, B Lindelof 513, Ak A =N. 2V, = OU
B KR By — 1, 0 K\Ve, %, B x1 € K\Vy: 8 %1 € Viny. th K AR AR
K\Vi, JE2, B %9 € K\Vi,,. WIAREE, MR K MBS T8 F = {x} o B x0 € F'NK,
X0 € Ving, BRI Vipy FF, FTLAAEAE § > 0 1843 B(x0,0) C Vi IR xo 2%, FTUMAFETL S
ZA x; € B(%0,0) C Ving. 1HH F IRIETTVE, 2 5 > mo BIOH x5 ¢ Vi, TJE ! O

MERR 2 AFIER AR — Jl%:

= W {x,} € K AME—rF. O % {x,} THEFRIAFE, 2RERETI. @ %
{x.} MARKIA LG Z (B {x,} N K WEHTE), BT K BAE, {x,} £ K PHE
mox, BIEEFHISAT x. i K 3%,

< B K W9 T8RF, BEEE K bl B K 5%, F P2AWRST xe K 1
FH {x,}, B EMMERE n e N, x, # x. BIHXHERE » >0, FNB°(x,r) # 2, x & F FI5
MK BRE. O

EIE 1.20.38 (Lebesgue #(51H) % X E—NNEHEEFH, F 2 X W—ITEZE MNF
E6>0 (A F W Lebesgue #1) /5 X WE—FTERBEFERERENT 6, satth 7 +%
—AFEEE

SRR IR RAETEIKREIRL 5, MR | e N7, T21E Ak C X, ¥/ diamA, < 1 H A R
Wi 7 AEMIFEE S M b, W 2 € Ag{z0} B REHRAMRF A, ﬁnﬁ%ﬁb,@



$—F HFESTTHEIERLEZR o

FE MBS 20 BARTEIE, M (X BT {2,) GRS XA EE LT
55 % YR FI MR IR A B A p. U € F WL peU. I e > 0 48 B(x,e) C U, Ik
A RIBHL N 43 diam Ay < ‘HayeB (p, ) WAIHER € Ay, HH

H d(z,zy) <

DO ™M
l\.')lm

d(xva) <
HHE=MAERXNT d(2,p) <e, TR Ay CU. Z5RAT {A,} WGBTS, O
EM 1.20.39 % ECR", # E 85 RFAAN E FEEZFENI;, WK E ZEEDY.

51 1.20.40 (1) E 7% # «— HFER' ¥YWAREZTFE UMV, EF E=(ENU)U
(ENV);

(2) E ## <— EFYBEAXHANTERA o 1 E;

(B)E T#%## «— HFEEWITXEZTE AR B, /R E=AUB, E AnNB=
ANB = a;

(4) E&# — MNTHEREWIAXEEZTEAMB, R E=AUB, | ANB fu
ANB E0H—NEZE.

EX 1.2041 X ECR", X THEREN xy € B, FE—FESZHX ¢:[0,1] - E E£F
P(0) =x,¢(1) =y, M £ 2 HEHH.

EIE 1.2042 £ ECR R F#E, N £ %,

MERR B B AN, M E TSR ESITERRAS I E=U00,. Blx e Uiy € Us, H
TEGEEYE, AL ¢ [0,1] —» E i3 ¢(0) =x,6(1) =y. id V; = ¢ YU (i =1,2),
W0,1] =ViU Ve IR V; (1 = 1,2) RAZHAETHERX UL [0,1] AikdE, 7)E!

[CUE Vi TN RFRUEXRHE R to € Vi, F74E 0 > 0, 1815 B(to,0) C Vi. XZEMTEH
¢ (B(to,d)) C Ur. W ¢(to) = x0. BN %0 € Uy, Uy IF, FRBAAFAE > 0 {153 B(xo,7) C Us.
H VG S R P T RN TE 70 > 0, fH13 Boo(X0,700) C B(xo,7). B FRATIK 0 > 0, X
Tt € B(to,8), |¢'(t) — ¢'(to)| < ree. BN ¢ ELE, FTUXN T 1o > 0, ££7E 6; > 0 15 HE
|t —to| < &, WA [¢'(t) — ¢'(to)| < reo. TRREM 6 = min{d;,---,5,}, WK t € B(to, d),
[6(t) — ¢(to) [0 < oo, TR ¢ (B(to,d)) € B(xo,7) C U] O

5] 1.20.43 (P FHEWIEZHZL) E={(0,y) |y € [-1,1]} U {(t sin 1) | t € (0, 1)} A
T —ANERESEEERNEEGWNG T



R ST L EE T ”

1.0

0.5

0.2

-0.5

1.23: $hFMAS N IR 5% 25

IERR FATH Ao B
S5IE #F ECR® y#E#EE W E bEERE.

[5IEMIE: Bk B ANEE, WHAE E-— MMM E=AuUB 8 AnB=9o
HANB =2 WA =ANE, B =BNE NG E=AUB. HANB CANBA
ANB,CANB M ANB =@ Ml A NB, =92, HX5 F FEEHTE.]

o {(t,sin %) te (0.1} PEREIA B = F, FiLl bl s B RS0k

LG ={0y|yel-1,1]}, W E=FUG HMaecF HMbe G, BEFAEELML
¢ = (¢1,02) : [0,1] = E ffif5 ¢(0) =a 5 ¢(1) =b. &

r=1inf{t € [0,1] | ¢(t) € G},
WERAR 7> 0, HAFLE {t.} € [0,1] 5% n - oo M ¢, = 77 H ¢(t,) € G. TH#

NI}

02(7) = tLHrn— Oalt) = tLHTH— sin o1(t)

RAFTE, FJE. BAL B A R B i 1.

[E REHEEE T By € G, 8~ : [0,1] — E 0\ y i i— 6. F¥ ¢
£ R PR, FFAE R E A, A 11 (G) 2 [0, 1) e BT 0 e 4 '(G) £ 2,
PG A1 (G) A [0, 1) BT, BRAEEE] 4 1(G) = [0,1], BB 5 ([0,1]) C G, AT
F ARG # SRS 470 B o M M.
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Bt Q) FHIUZEAG ¢ > 0 [ (-2t +e) ( %) TR
E(w ;) NE oy AR R g = sin 09— B B
A5 X PG, FLiscts s e B ( (0. ;) N E IR B () ( %) e
H (t—et+e) B@ﬁ’],ﬁﬁu—%ﬁv((t—s,wrs))QE(V(% ) G) e
[0, 1] T, Xt seR T kM. 1 O

EX 1.20.44 R™ F 89 & # IF vy K.

513 1.20.45 X4 823 Bk @ .

MERR & D RIEBIFE, X TAEREM x0 € D, & XEA
U={yeD|HFEELEMELZ ¢:[0,1] = D, {813 ¢(0) =x0,¢(1) =y},

L&V =D\U. X+ yecU, Br>0118 B(y,r) C D, B ES: 2 i P a5 i
B( r) C U, Btk U Z2IF5; F#EE V m%ﬁ% KA x0 € U, FTBA U A% BN D i#
W\, Tl V=g, Witk D=U, X D &K% O

EIE 1.20.46 R" #5238 K EE W,

E 1.20.47 FAH, RT PETHOTE KB ER R FHITIR Ba,r) 2 O&E, EEAXNTH
B p.qcBar), KPR AR EBEA

Lo={x=0—-t)p+tq|te]0,1]},
HTEEANt€[0,1] HEHWE x € L,

Ix—al = (1 = t)p+ ta— (1 - t)a — tal

<A =8)(p—a)ll + [t(q —a)l
<(l—=t)yr+tr=r.

1.21 BREIR

1.21.1 R PR

i (X,dx), (Y.dy) 2B NEELMR, EC X, 20€E, f: E—Y.
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5 1.21.1 ¢ N = NU {00} ={0,1,2,--- ,00}, X N, LHWEEN

1 1
1+2 14y

doo(l’7y) = ‘ ’ $7?J€Noo,

M (Noo, doo) A — M REBEEZE. M T N WE—LHTH E (L0 E=N), E' = {oo}.
Xt 4T (BB RIRETIE .

Bl 1.21.2 &% (X,dx) = (R",dx), (Y,dy) = (R™,dy), &7 dx, dy Z8EXEEHEFHE
®,E & X PHRXR (JRAW), 20 E.

EX 1213 JFERIR) W AeY. EXERN e >0, FE I >0, ERMTEREW © €

BS (10,0)NE (BEHF MM, ¥ THEREHLE O <dx(r,z0) <d Wz € FE), #A f(z) € By(4,e¢)

(B FNH, dy(f(2),A) <e), WKL 2 £ E FERET z B, f(z) AHR A EAH
lim f(z)=A Y17 FERBE e E W, 7 HILA xli_)rgof(x) = A.

E>x—xg
5 1.21.4 % (X,d,) = (Nu,dso) B, EE

1
B% (00, 0) NE ={z € E |z > Ny}, Ng—b—lJ,

FTUL S 6 >0 EF" BN “FENENFEF " KHFETEENETIRIRE
3138 1.21.5 (1) ZHIR LAim f(2) T, N 28—
(2) HRIR Lim  f(z) FE, W fE z AR

EX 1.21.6 % (X,dx) B—MEEZH, 20 € X,UC X. EHFE § >0, (£7% B(xy,6) C U,
MU & xg B— AL £ 20 ¢ U B UU {20} £ 2o BIATEL, WA U £ 20 81— FE 04T
B,

EX 1.21.7 (ABER) Jim flx) = A <= X AWEELB U, HFE 9 WELLFHV,
& f(VNE)CU.

fil 1.21.8 E¥ f(p) = % (p = (x,y) # (0,0)) £E & (0,0) ARIRAHLE.
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1.24: z = (2 +y* > 0) IEK

Ty
xQ + y2

EE 1.21.9 (EARBINIR) % (X, dx), (Y,dy),(Z,dy) R=NEEZHE, EC X,D C
Yg: E =Y, f:D— Z HgE)CD, TEYEX fog:E — Zt— f(gt). &
tveF,xpc D AcZ H

lim g¢(t) = o, lim f(x)=A.

E>t—tg D>z—xq
EHE to MECE T, B8 g(TNE) C D\ {ao}, UK lim f(g(t) = A

MERR X A AT 4RI U, f74E 2o FEOLSIR V 15 (VN D) CU. STz KL
V U {xo}, fE1E to BIE0ANIR W 13 gW N E) CVU{x} LS =WnT, Il St
&0, BHA

g(SNE)=gWNnTNE)CgWnE)Ng(TNE)C (VU{xe}) N (D\{x}) =V ND,

TR flg(SNE))C f(VND)NU, AL Jim fg(t)) = A. O

St—to
EIE 1.21.10 (Heine V455 H) pAim () FE <— HTEERMERE E\ {20} ¥ ERR

A xo B R {yk}keN7 kh_{gof(yk) .
HEER = & REIIR.

e WA TAERIFE B\ (a0} LB 2 04050 () lim () 7772, UK
e BRI R, SRR B (b (o) e AEASRERLAY, Jimn f() =
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A’ ]}i)rgof(zk> =B. %)‘:'-é“ {Uk} = {1/072073/17217 e }, E&%EX{EE E\ {LE’(]} EF‘E*&]KE?\] To E[’(]
5, PTEARIR € = Tim {f(up)} AF1E ARSEFIVER, A= C B =C, fll A= B. [FI#K
HOW PR, ARBEATTE g0 > 0, fE1FX TAER 6 > 0, fE1E y € B (20, 0) N E, 147 dy (f(y), A) > eo.

1 . 1 i
HY 6 = %,k =1,2,---, WF 55 y,, € B° xo,%> NE, % yp € B\ {z0}, H lim g = 0.
—00
H2 dy (f(yr), A) = e, ITLLATTRER lem flyr) = A. O

i 1.21.11 (FAIEH) 4 (X,dx) = (N, ds) B, L3t EEF & i =A = XT
B {xp} EATH {2} A Jim @y, = A.

EX 1.21.12 % K CR™", £#F8 K FHENHFKRST K #8977, W K £7) %0,
FHE 12113 7% <— RA¥ (&= ¥ <= A7HA).

WERR = &% F C K &5 %, WHERN N = F, g X T K FE5 ki 2. & K 5
5, WAERSKT K B8 {z,}, ERMRET FFNnK, fibl K BRE.

< W {a) & K PSS, B F = {o | ke N & F AR, WHpEDH— S
RS 2R, Eat T —NERRST Y. # F BRE K BA%, WAFE 20 € FFNK.
A xg ¢ F, HEREX, B 6, = 1, 715 zp, € B°(x0,61); BRCEWEF T z,_,, W
5, — min {% A zo). 7d<x,ﬁl,xo>}, TRATE o, € B (20, 0)); HULHHE, AT E—4FF
{x, }, EHOZ {zn} PIRERT 2o € K B3, BTLL K F1%. O
EX 1.21.14 (1) & (X, dx) REEZN, {a} 2 X PR EHEEHN ¢ > 0, FE
NeN, E&RE k>N, 8 dy(zg, ) < e, WK {2} £— Cauchy 7.

(2) & (X,dx) #HEA Cauchy 7|28, MK (X, dy) £ T &H.

EI 1.21.15 (SFIR Cauchy #EN]) % d £ R® EHEARHKEFEFHNEE, U (R",d) T4
IERR W doe 9 R™ EHIRTFEHBE FHIER, C1,Cy > 0 T2
Old(xa Y) < doo(x7 y) g ng(X, y)

W {xr} & (R",d) ) Cauchy |, MFHMER e > 0, FF7£ Ny € N, 453 d(xx, %) <
NFi=1,---,n f

TR

DO ™

‘xz - xﬂ < doo (%1, %)) < g,

Al A {xi}keN #BJ& Cauchy %1, HEFIFRIT) Cauchy #EN AT HI, fAAEM R kh_>rr010 ri =& H
BOIRIRE L, ST ZBIBUER € > 0, f77E N; € N, 52 k> N; BA |2, — ¢ < Cie.
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e= (¢ ,€"), N =max {Ny,---, N}, WAHER k> N,
d(xp, &) < C oo (31, &) < &.
[i44 Jim x; = €. O
EI 1.21.16 (KR Cauchy #EN)) & (X, dx),(Y.dy) ZEE=E, (YV,dy) %%, E C
X,zg € E', M| i f (@) GFELHRYMEEN ¢ >0, FES >0, ERNTHEHN
71,79 € B (w0,0) N E, & dy(f(x1), f(x2)) < &.
EX 1.21.17 & (X,dy) REEX0E, H#RH [ X > X HRFE e (0,1), EENTEERE
Ty, 20 € X, BH dx(f(z1), f(22)) < qdx(zy,x0), WA f H X E 09 E450REE.
EFE 1.21.18 (JE4WlE 2 /Banach A3 AEE) % f RZ&EEF A (X, dx) LW ES
B BE, N AEME— Y 20 € X, R f(z0) = T0.
JERR @ FREME: I 2y € X, %€ XA 2y = f(a), WIAT
dx (k, Trr1) = dx (f(zr-1), f(2r)) < qdx (Tp-1, T8),
FTLAAHER p € N,
d(@k, Thsp) < d(Th, Tp1) + d(Thpr, Tiga) + -+ + A @hrp1, Thtp)
< ¢F (@, w0) + ¢Fd(wy, 0) 4+ -+ TP (2, 1)

qk‘—l

l—q
e(l1—q)

=r - 1n |:d(x17x2):| N7
SHERER e >0, ;LN = g +2, 2 k> N B,

N

d(l’l, ZL‘Q).

k1
qd(:vl, Tg) < €.

d(mkvxk+p> < 1—
TRMTAEER k1> N, d(zg, ) <e, FrPA {z} &4 Cauchy #. BN X 254K, Fr
PAAEAERR IR 20 = Jim .

ST € > 0, BL N € NAF32 k > N W4 d(ap, 20) < % s st

dx (o, f(20)) < dx (20, Tat1) + dx (T4, f(20)) < (1 + q)g <e,

ﬁﬁu d(l‘o, f($o)) = 0, EI:I f($0) = X9-

@ ME—PE: B f(21) = 21, f(22) = 22, W dx (21, 22) < qdx (21, 22), HILATTS

dx(v1,72) =0,

E]] r1 = To. OJ
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1.21.2 EFEZRH

EX 1.21.19 (JFERIR) % 29 € E, WA THEEN ¢ > 0, HHEE 0> 0, ERATHER
Bz € Bx(r0,0) NE (REMNM, ¥ THEEHL dx(v,20) < W 2z € E) , #F f(x) €
By(f( 0),€) (BREFMH, dy(f(:c),f(aso)) <e), MK f & oo LS £ fEEWHENER

EE MWK fEE LS NE B Y WEZRHNLKICH C(B,Y), £Y =R, JF ¥ #Hid
# C(E).
¥ 1.21.20 # v RN A, N f 7 oo A—EES; £ vg FEMI B, W f £ 2o LELY
HRXH Ealirgmof(ﬂf) = f(xo).
EX 1.21.21 (AFIR) f £ 20 € E S = Xt f(xy) BWHEEANR U, £ 2o 894835
V, % f(VNE)CU.
ENX 1.21.22 (JFEZIE) f & F t#%E «— SN TY FWEEF (@) &£ U, f1(U) £
E F87T (5H]) £.
#IL 1.21.23 W fE E L#S FCE N flp £ F £#4
EIE 1.21.24 % f:R" > R, N T8 & A %4

(1) fe C(R).

(2) VE CR JF, f7H(E)
3) VECR M, f1(E)
(4)

4) VD CR", f (D) C f(D).
iz

513 % D, E A&4, N

fH(f(D)) 2 D, (a)
fF(FH(E)CE, (b)
FTHE) = (F71(E)". ()

@ (1) = (2) : BFAESLEHIN e — 0 15 = %
@ (2) = (3): H® 553 (c) Al#EH.
cwa:wg:a%mﬁngQﬁj)ﬁm@oﬂ

DCf(f(D)cCft (f(D)) :
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Lpub GRS
D (7).

® (4) = (1) : HRUEE. 45 f £ a e R™ WAES:, WAELE ¢ > 0 5541 {a,}, a, — a,
H a, # a, {#13

f(an) — fla)] > e.
I D ={a,}, M D=Du{a}, \ifi f(a) € f(D), 18 f(a) ¢ f(D), 55 (4) FJ&. 0
EIR 1.21.25 (M EEREIESENE) & 108 2 (), -, fM(z)) M
feCBE,R") < fcC(E),i=1,---,m.
EHE 1.21.26 (ELLRBIVBRAEILER) % f:FE - Y &5
(1) # E %3, N f(B) ©55;

(2) & F %8, N f(B) iE#;
(3) & £ B %A, N f(E) 8 & &

HIL 1.21.27 (ARt SREEM) & f K >R &%, KX 0N f 2FFEH, Hie
5 B e A E A A /MEL

#it 1.21.28 (MEEH) % f:D >R %S, D %8, & 2,00 € D HE f(x1) < f(x2), M
NTEREE ye (f(n) flze), FEELEED @U% f() =

EIE 1.21.29 £ R" b, F 58 HA 0

WEBR @ RUAVEECEE I B e i, Br DL F5 IR AR AR Y B AN MR IR YE L || - || S0
@ W ||| R" - R &—AugL, MenTEzm R || -|l2) LHESEREL
(@ MIEYT: HFE Lim [|xo + hi| = o] B er,--- e, & R" HAIRRAELE,

M= lel -+ [lea]l>
g

XMTAERR e >0, IS = e W FAERTE [[hs < 0 B h, JATH

[[[%0 +h = [xoll| < [[bf| = e;

< S Ik lled] < M]h]l; < <.

FRUL || -] 2 (R ]| - |l2) EHIES: R ]
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© W] 1.20.14 AIHL || - [lo A1 || - |loo REFEOTHY, PIAZ AR TS || - |loo HRB5 45 500
T (R™, || - [|2) #REALE, FEalih, S ={x e R" | x|, =1} ZEM.
@ W ||| £ S ERRAK. B/MEA M > m >0, WEE x e R" (A x#0) , EE

X 1 .
y =1 Wyle = —=lxll. =1, Bl y € 5, firLh
%]l %]l
m <yl < M <= mllxll; <[] < Mllx[l;, vxeR"
LB - ] ~ ] - []2- O

EIE 1.21.30 (BEHWIEEI) % (X, dy) BN REWEEEEZE, [ X - X HEX
:JC{{‘%:E/‘] r1,Ts € X (ZEl 7& ZEQ), 7%

dx (f(x1), f(x2)) < dx(x1,22),
ﬂﬂﬁﬁ“’&”é’] xg € X {i?% f(ﬁo) = Zy.

MEER @ fEZ: EER e >0M d=¢) .
® 5 X g(x) = dx (o, f(x)), W g 5 X EMGSECES AL
[@ FERR: KA
g(x) — g(wo) = dx(z, f(x)) — dx(zo, f(20))
< dx(x,20) + dx (7o, f(w0)) + dx(f(x), f(z0)) — dx (w0, f(20))
= dx(z,20) + dx(f(x), f(x0))
< QdX<I',ZEO),
Ho i, 4
g(xo) — g(z) < 2dx(x,x0),
B |g(x) — g(x0)] < 2dx(x,20). REHL 6 = %, 2 dx(z,x0) < § B, WA |g(z) — g(z0)| < e.
g & X ERESERE]
@ W@ & m=0 &g ME/ME, H g(zg) =m, WH m =0, 50

f(xo) # 20 = g(f(20)) = dx(f(f(20)), f(20)) < dx(f(0),x0) = g(x0) = M.

X5 mes/METE! B f(xy) = xo.
@ ME—ME5E T 1.21.18 BUIE 2R O

EIE 1.21.31 = f REE K FwwES®H, N f & K E—3#E 4
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JERR XFTAEREM e > 0, BN f 16 y € K L8, FrblfEeE 6, > 0, fifg

f(B(y,5,) N K) S B (f(v).5)

kAT K | B (y %) B KR, FTAGEEE yr,- -y € K, 1573

yeK
= ! 1I 19 2 .

(5 . N L 57‘
H{ § = min {73’ li=1,--- ,m}, XL dx (21, 00) <0 W 2y,20 € K, 47 ©1 €B (yi,§>,
]
dx($2,yi) < dX($27$1) + dX(xlayi) < 5yw

Fﬁu\ T1,To € ]B(yi75yi)? a:/_‘%

dy (f(z1), f(22)) < dy (f(w1), f(y:)) + dy (f(v:), f(w2)) <

ENX 1.21.32 % X. Y BHIZTE, EFERS [ X Y F£5 ffo f1 BmEELEW, N
X FY [ FE.

Rl 1.21.33 f: X > Y BN < [ EESEWH, FHEKT (A) BT (3HA) %

EE 1.21.34 # X, Y FE, I X B (R, REHEA) s v E (RER, R KE
) .

#11.21.35 R 5 5" FRMK (FREKE) , R 5§ R FRAK (AZE—PMEREREEFE
HiEM), ST E S ARKE (AREEANERCNNEEEERERM) .

5

EIE 1.21.36 % X CR", YCR™, f: X Y BHE&N4H, £ X %, N f EFAE.

MERR MRAE AR 1.21.33, RFFIER fOBMEME AL, % D & X FrHE, B X %, BE
I THEIE B, FTbL D 'R, RN f Esk, SR BEm S, frbl f(D) B, KA
HKE—wE e mE, BTl f(D) . ]

HIL 1.21.37 L X CR" &, f: X o R™ 24 #4 N X 5 f(X) FE.

i 1.21.38 @ LER (#] 1.20.25) £ R B| 4@\ T° WiELE4, ER FX, efEH
% 3% 1 FFE.
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1.22 Moo=

1.22.1 {45

BX =R, x),Y =®R™ | -[ly) 2P MRIERARE (52) BKIRZ W, D £ X
F—ANXE, f: D — Y @k OTEF T2« f 72 R0 EE B — N 2R v ey
R .

EM 1.22.1 xoe D, EFEFE—NEMBERS A X Y, #57

lim | f(x0 +h) — f(x0) — A(h)|]y
h—0 b x

TR f 7 xo AT, SMEBATTA B f 2 xo AHIBH, BH f(x0). % [ & DE— 2
AT #, M [ D ETH

=0,

|

F 1222 S n=m=1H, tRLENETXRUAELRERSFFHEN. Xx
R — R Y& EBRA 16T 2R URAZEK, BHBETFRLL f/(20).

A
vy

] 1.22.3 (f'(xo) FIEMIER) Fm=n=2 8B4 f: D - R* FL&MHAHEL, LT
BHRT XA ST fOoREEARRAANE IR L, T f(x0) ¥ B A& A E; f
LB AN B I &, T f (x0) HF B & B R L 4

.XO

D

1.25: f'(x0) /& f 15 xo FILRPER S

Bn5IE 1.22.4 (1) FRER gt ) 7 BRI JUREAN A PR R A ) B O R

IR RAESR f HE UK D R XIR, WTEVEGIE £/ (xo) FIME—1E (L3IFE 1.22.4 (4) KIIEH) .

VI (%) RLIEBST f/(x) : TRY — TRY, (MR TR FRONEMR x € R™ HYIAE M, Tl LR
x € R™ R EKAE) |
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SIF 1.224 (1) # A: X - Y BE&MEwA, NWEFEE M >0, FEHEEN x e X, F
A [y < M|x||x.

(2) & f £ xo LF 4, M f 7 xo RoiELE

(3) B f AVFTAUIES || - (lx A |- fly BRI XK.

(4) %*f( f!(x0) Z"E—H.

(5) ZMERH A E— A AHIFHERRECE .

WERA (1) ey, - e, A& X HI—415.

Ay = "Ale;)

<D L'l Ales)lly
i=1
< (Z I\A(ei)\ly> %o < Mlx][|x
i=1

(2) A <= f(xo+h) = f(x0) + A(h) +o(||hfx), h — 0. M (1) , ¥E& e >0, |
WY |x||x < & B, WA |A()|y < e, BN

g
M’
lim A(h) = A(0) = 0.

h—0

(3) FIFHAMRYE (52) eth=s 8 _FTEEEE M M XA AR
(4) W Ay, Ay - X — Y BR8P, Higi e
f(xo+h) = f(xo) + Ai(h) + o([/h][x), h =0,
Flxo+ 1) = f(x0) + As() + of|[h]}x), b = 0.

W B = A — Ay, W B(h) = o(|[h]|x), B

|BMh)|ly
b0 |[b x =0
XTAEE he X, #H
|1 B(th)[ly
B ,
|B(h)|ly = bl [h]

At — 0, 5132 |B(h)|y =0. H h € X PMERME, v A, = A
(5) RN A(xo +h) = A(xo) + A(h), ATLA
1o AR+ ) — Alxo) — A(h) |y
h—0 |h||x

FRE (4) J1 A FE xo AR FEHUEE B & O

BHAESK D R, I D A R il —AFE, B4 b WA BB (RSP N) |, A
H | B(h)[ly =0 AREWHENER x € X, B(x) f£51% T HEETS A L2 EW 0, Bl f 1 SHTREAME—.

=0,
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R R SCr R IR PR A PR 2% AR W] 55 et BU O FR IR T 2K
f(x) = f(x0) + o([lx — %ol x) = f'(x0)(x — %0 + o([x — %o[[x)),
MRAEIX A IEE, FATAT LLEE Y “Blsr” ftn R v 23 1) 5E L
EX 1.22.5 #V=C(D,Y), ¥F x0€ D, X
Ny = {feV|}}L1£10f(x):0}, My, = {feleli_goﬁ:O},

M My, & Ny BF =, TRETRXEZE Q, = Ny /My, B B0 T B4

d:V = Qy, [frdf(xe) = [f(x)—f(x0) +My,.
————
S f BeE R Ny, F

J

B AL 25 B R 0
SIEE 1.22.6 B Y. Yo 2R AAREMEZE, A: Y - Y, B MEERY, N THZEE
by St AT R BT R (-

A:Q (DY) = 0 (D,Ys), f4 My (D, Y1) = Ao f+ My, (D,Ys).

WERA @ 75 f € Ny (D, Y1), W Ao f € Ny (D, ).
(O HREY]: By A RIELEREL, FTLL Tim f(x) = 0y, — lim A(f(x)) = 0y,]
@ AMEIGTREITTHIER: £ fo — fi € My, (D, Y1), W A(f2) — A(f1) € My, (D, Yz).
[@ BUER: iC h = fo — fi € My (D, Y1), 1512 1.224 (1),
[Ah))]]y, [17(x)|[v;

<M
Ix—xollx 7 [lx—xoflx

— 0 (X—)X()).

B T gy 0

x—=xo [|X — Xol| x B
EIE1.22.7 x: D> X A X BEHWMESFHRAE D EWNRE, N fF £ x AT H
BEABBA f(x): X oY, BAE QO (DY) =4

df (x0) = f'(x0)(dx(x0)).

EIE 1.22.8 (HAREMATHE) # X =@RY |- [Ix) Y=QR" | |lv). Z=R"|-|) £
AFREZREZE, ECX. DCY BHARE, g: E—=Y. f:D—Z ZARNEH,
H#R gE)CD, TRUZEX h=fog:E—Z & g&xg€FE LM, fEy = g(x)
KA, N b 78 xo AT, BA B (x0) = f(yo) o ¢ (o).



$—F HFEPPHEIELL 148
iERA it A = ¢'(x0), B = f'(yo), N

9(x) = g(x0) + A(x — %) +7(x), HHr(x) = of][x — xo]|x),

f(y) = f(yo) + By —yo) +5(y), HHs(y) =o(lly — yolly)-
TH

fl9(x)) = f(g9(x0) + A(x — x0) + 7(x))
= f(9(x0)) + (B o A)(x —x¢) + B(r(x)) + s(g(x)).
M5B 1.22.4 (1),
[Br&)lz u | (x)|ly

X B
% — %ol x % — %ol x

—0 (X—>X0),

IstgGDllz _  ls(g)lz — llg(x) = 9(xo)ly
% =xollx  llg(x) —g(xo)lly  [Ix = x0llx
__listeNliz AKX =%0) + r()[ly
l9(x) — g(x0)lly [l = %ol x
IstgGDllz  (IAx=x)lly  llr(x=)lly
= lg(x) = g(xo)lly ( [l = %ol x +||x—x0||X)

[s(o(xDllz )l .
\Www—mmmy(M”ﬂu—mm)*o (x = o)

[
o 1G0 = hix0) = B o Afx = x0)llz

%% I = o[ x

=0.

5138 1.22.9 & f. g ZEAMELK, W Nf +pug LT, BH ONf +pg) =\ + g

EIE 1.22.10 (AEERBFHE) B u,-u, 2Y —HE K f(x) BITA f(x) =
> fiu, M f Ex TH = E4 f DR Ex TH
=1

WERR i p' i Y = R, Zykuk =y 55 R=>Y,y—yw,i=1,--- m, WEMERRZLZL MR
k=1

U, BT SR
fi:piofv f:Zjlofl7

=1
FiT LRI 2 A B AT, f AT = A fF AT O
WRYEZ /T AIE X, R f 42 xo € D WA, IBAFH f/(x0) —— D X B Y B rEmk
UF, BTBUAR A L(X;Y) Ron N X 21 Y (PTA 2Rk i ge vt e, JIF Bk f #£ D
IR AR AT i, A2 S H f wiea i 7 — D D B L(X5Y) BB
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EX 1.22.11 T Ae L(X;Y), EX Al ey =sup {[|[A®)|ly | x € X, ||x||x =1}, A
A WETFRE
F 12212 AMETFHEHRE A:R" > R WERTH/LAEL: R PR EREEL
P A BER TN EAMEERE, ZF QT R FHEE, X A Bt 2 X MER M &
KA 4.

MXLY HRABRYE (52) B, (LOGY), |- leooy)) R —AMEBRYE (52) Wi
7506, TR T ARSI IR B9 AR PR AN 2 S5
EX 1.2213 % f £ D FAE#. EFFKEHK [ D — L(X;Y) BESW, WA fE£D &
HEEE D bS] R AR R &M= BN CY(D,Y).

1.22.2 RE#H

EX 1.2214 % f:D =Y £ x0€D LM, T f(x) BN X 2| Y &HBRE. 5T
veX, HE fl(x)(v) €Y "M f £ xo AWEFH A v 7 EF4, iLH Dyf(xo).
5|1 1.22.15

D, f(x0) = lim f(xo + tVt) — f(x0)
¥ 1.22.16 /& f:R?2 5 R WEM. &5 12215, f WEKBE xo KRBT FEAEAL T %
BERE oy PEZENTFEREHS LWL 44K, G AE 1.26 7 iZEEHKE 0 &L T
W, AAZATRZE&T L&+ 1F&45.

L R T
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EN 1.22.17 (1) H ey, e, =& X WARAER, FEFH D, f(xo) B f 7 xo WE i A
BEH, 14 Dif(x) % o (x0)

() Fow u, B Y BRAEE S FEH Y fuy, MEE (D (),
WML f 7E xo ALHY Jacobi £, 14 Ji(x0). ¥ X\j:;/ FRHEE AT HE, N

[ 7n7j:1’ 1M

D, f! D, f' - D.f'| |v'
Di=| ¢ =] : - . .
D, f™ Dy f™ oo D f™) "
EIE 1.22.18 (BEEN) X X, Y. Z. D, E. f. g AE#E 1.228 X. Y. Z L8R H
xi(z-: L m). yl(j =1,---,m). Zk(k: 1, ,p), A

02! 9:'7 01 90 [ay! dy'
drt  fxn oy' oy™| | ozt Gar
ox ox| Jor oxllor o
Ox? ox" oyl dym™J Loxt oxn

R EH AW TENHA:

02k 8y] )
Zayj e 1=1,--- . n; k=1, p.

ax"
IR 1.22.19 GELLATHANE) fe C'(D,Y) < Vi mjet,.m (Dif? € C(D,Y)).

WEBH = & LR TEMUL

CL/]'ZY—)R, ukl—>5jk.

M2 D, f(x0) = a; (f'(x0)(e:). B f'(x0) € C(D,Y) = D, f/ € C(D,Y).

<: QFUED;f! € O(D,Y) = f AT, S8)5 H ) S eR B SRR B f SR AT 3Rk
HEFR 1.22.10, AWk m =1 (BRI f BArERE) . H51H 1.224 (3) , Ak X, Y ERE
B IIEEL. 1 D, f PRESME, W AT ¢ >0, I 6; > 0 {13 |h|, < & B, A

ID; f(x0 +h) — D; f(x0)| <

B =min{o;, - ,0,}. WX M—HK e, e, &

n k
h = Zhiei, v, = Zhiei, k=0,---,n (FHlH, vo=0,v, =h) .
=1 =1
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M — e R 2 Lagrange H{E & 2,

f(xo+h) — f(x0) = f(%0 + Vn) — f(xX0 + Vo)

n

(f(Xo +vi) — f(xo + Vi-1))

K‘

36,,€(0,1)

ZDkf Xo + Vi—1 —|—¢9kh ek)h .
k=1

ST Vi
/| /
s | yaa
(oo
I XO + VO 7/
| /7
/
Xo+V; Xg+V,

[ 1.27: WITEREREE (n = 3 15 TR)

T
n

| f(x0 +h) — f(x0) = f'(x0)(h)| = [Dy.f(x0 + Vi1 + Oxh"er) — D f(xo)] h*

k=1

) \/Z D3 f (k0 + Vi + Byhey) — Dy f(x0)) - [
k=1

: Vi1 + Ochter]|, = Hh1e1 + o B ey + Okhbey
= ()P 4 o (RE1)? 4 02 (hF)?
<V + -+ (b
= Il <
Fir LA
£ 50+ 1) — F(xo) — 1/ (x0) ()] < Z (%) Bl = 2|
i1

o 0504 1) = (x0) = (50 ()

h—0 |Ih|2

B f AT T f PSR O

=0,
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1.22.3 FFREHS Euler EIE
EX 1.22.20 % f ER F— M HE S LEX. EXEE NCR" 1 S A E—ME
Mx €S H x #A fOx)=Nf(x), WK f £ S & p KRFKRHA.

EIE 1.22.21 (Euler EH) % f BENE R" FH—NFE S FW p KFKkEH, BE
x €S A, N
x-Vf(x)=pf(x).
MERR [EE x, XA
fOx) = N f(x)

KF XKy, 7531
x - Vf(Ax) = pA" f(x),

A\ =1 BIF54E. O

E 1.22.22 B A, 4 f ATRFREE (p=0) B, x- VF(x)=0.

1.22.4 =EMEH

# feCUD,Y), W feC(D,LX;Y)), TREAATCLHE—B R /5] ek # g s:
AT L sk f e CH(D,L(X;Y)), B4 f € C(D, L(X; L(X;Y))), T Xart—2
S7RISRAAR . gk, HS R f SR AL

H¥

EX 1.22.23 B Xy,--- , X, MY FEAIRE (5£) BEZE, & —BA A: Xy x - X

Xm =Y XTHENEEEAZ LMW, B
A(ala"' 7Oéi+/8i7'“ 7am>:A(Oélv'” y Qgy vt 705m)+A(0517'” 75%’7”' 7am)7

A(ah”' 7kai7"' ,Oém>:k'A(Oél,"' y Qly v ot Jam)u

W E A ZELERS, A2 ELERFHEEM R —PMREZE, BN L(X, -, X Y).
MHT—ME2ELERS Ac L(X1,--, X Y), EXCHREEN:

[Al 2, xmyy = sup {[[ A, - %)y [ x5 € Xy [|xillx; = 1i = 1.+ mj,

TR LXy, -, X V) B — IR = .



F—F REMMTHIELER .

Bl 1.22.24 ZHEREHER X =X x--x X, 217 —HEAUZEAWERY =Y x---xY,
B AT 2k B 5t
A Xix-xX,=X->Y=Yx---xY,
HEAUTHN:
n A o A 1
y=|:|=: . i ||i]=4x
Yn Anl Anm T
Ay X; -V RAMBRA A, 09X X=X, = =X, =R, V=Y, =--- =

Y, =R, N A X; =Y ELEMEBE Rz — a;jv € R, Ho s egts— 14k Qi 2o % .

5138 1.22.25 (FIR4EZE EHEFIEHRPAEME) T A e L(Xy, -, Xy Y), BFE—AN
M>0,FEFTEEN x; € Xs(i=1,---,m), &

[AG, - %) by < MIxax, - 1% x,

ﬁEHﬁ '& dll’IlXZ = N~ dimY = No, X; € Xz E‘Jélé*j‘% (xll, e 755;['“)7 €1, " ,€in, /_*Eé XZ EI(J#
Y, g, g B Y L, T

ni n2 Nm
_ E J1 E J2 j
A(X17 T vxm) =A L1 €1,515 Ly €2555 " E T €mjim
Jji=1 Jo=1 Jm=1

Nm

. J1 ]
= E E Al(e, € jm ) T1 xlm,

J1=1 Jm=1

ik
A (eLjN U 7em7]m Z Agl jrm o s
Jo=1

B4

ng ni Nm

Al x) =303 SO AR i

Jjo=1j1=1 Jm=1

Fr LA

] gy

||A(X1>" » X ”Y

]1 ]m ‘
Jo=1 Jm=1

no
< (Z AR ||uj0||y) 1% ]loc - [ loo

Jjo=1

S M|xallx, - %m0 -
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X T2 BN SRR EWUR R, FATH

313 1.22.26 BEZEAYL(Xy, -, X Y) # L(X; L( KXo L(Xn;Y)---)) REMH.

WEBR m = 1 WEERT LM, X m 1394, WA m — 1 oz, W)

L(Xo; L(Xs5- - 1 L( X3 Y) -+ ) 2 L(X, -, X Y),

L(Xq, -, X V) 2 L(X; L( X, -+, X Y)).
3¢t S
¢ L(Xy, - X Y) = L(X L( Xy, - Xy YY),
Ay p(A)E) (K, 1 %m) = Ay oo %),
BN ¢ £ RIFE XK, H2%MER. TR FRIUE ¢ PREFEEL
[ 21200, Xmiv))
=sup {[|(A) (x1) | 2z, xivy | X1 € X1, x1][x, = 1}
= sup {sup {[|¢(A)(x1)(x2, -+ X)) ly | % € Xi [[xil[x, = Li=2,--- m} | x1 € Xy, [[xa][x, =1}
=sup {[|A(x1, -+ xm)lly [ % € Xo Ixiflx, = 1i=1,--- ,m}

=) Allc(x1,+ Xm;v)-
IXFESIER T
L(X1, X Y) = L(Xy; L( Xy 5 L(X V) - -)).

kA

TAWL L(X®*Y) =L(X, -, X;Y).

ENX 1.22.27 (1) M F k=1,2,---, & feCkD,Y), Il f& e C(D,LX®Y)). £ fb e
CHD,LIX®*Y)), M fED Ek+1 HEETR EXHEE LN, #HHF feO¥D,Y),
W f AKEEH, TN feC®D,Y). Bt D £ k+1 W5 R0 20N KRN 4
W= EiLy (D, Y).

(2) & feCHD,Y), e, ,e, & X H%E WA EN f EAE x0€ D AWk HRARS
HH

Dj, -+ Dy, f(x0) = L(Xo) = P (x0)(ej, -, €5),
Qxv - - - QxIk
v ET C(D,Y).
19 k152 1) ) [ 22 R (e 2 1) 48 o [ T .
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F 1.22.28 HRIETIHE 1.22.26, T LAMEEBEE fF EE x W n BB fO(x) BB AESE 0 EL
WEFEE L(XOY) T E.
EI 1.22.29 (FH-SEXTFRE) & f e CHD,Y). xo € D, N f®(xy) T HcHy, BIxHHE
EMWhy, - h,eX. 0eS, &

FP(xo)(hy, -+ hy) = fFP(x0) (hoqry, - ho)-
WEBR AIESE NI 21E R Y M EAESE, MW A Y OSSN 28 A, BB
IiELY =R. RN

FO (xo)(hy, - hy) = (F*(x0))" (hy) (ho, -+ hy)
i f(kfl)(xO + thy)(hy, - - ,h;) — f(kfl)(xo)(h%... ,hy)

t—0 t

LXK A, k=1 BB RIROT. Wk — 1 ISR ROr, W EmSERTEEER E—1 A4
BIERARA, AR

Y

F®Ohy by, hy) = fO(hg, by, - L hy).
Bg=fE2 0 f® = RIEARYIE k=2, % st >0, %
F(s,t) = f(xo+ shy +thy) — f(x¢ + shy) — f(x¢ + tha) + f(x0),
g(s) = f(xo + shy + thy) — f(x¢ + shy).
R g £ —JohrE R, FTEl

F(st) = g(s) — g(0) ZEEE2ERETEED 4/ (g)s,
MARYE S € L,
ey o 9E€+¢) —g(§)
g (5) N eli>r(§1+ IS
~ lim {f(xo + (£ 4+ )by + thy) — f(xo + £hy + thy) B f(xo+ (§+¢e)hy) — f(xo + &hy)
e—0t 9 S
. 1 f(XO =+ (f + €)h1 + thz) — f(XO + €h1 + thg) — f,<XO + ghl + thg)(ghl) h
~ Do EX [
L SO0+ € A tho)(ehy)  flxo + (€4 e)) — flxo + &) — f'(x0 + € )(ehy) [y
£ [[ehy ||
_J'(xo +§h1)(5h1)}
€
= [E e 531 s f tfhl)(hl) + o (Jleh])

= ['(x0 + &y + thy)(hy) — f'(x0 + hy)(hy).



F—F REMMTHIELER .

F¥E o' (&) W ¢ I— AT R4, BRI Lagrange P {EE B Al 13

7(€) = (X0 + Ehy + thy) (hy) — f'(x0 + Ehy) (hy) =222 % (f'(x0 + &hi + thy)) by t(hy).
1]
d
N (f'(x0 + &hy + thy))
) f'(xo +&hy + (t 4+ €)hy) — f'(x0 + &hy + thy) — f7(x0 + £hy + thy)(chy)
= b, Jeh| el
+f”(Xo + &hy + thy)(chy)
£
=f"(x0 + &hy + thy)(hy).
ESJlie

F(s,t) = ¢'(&)s = f"(x0 + &hy + 7hy) (ha, by )st.
HE LRSI, HEM5 ¢t M Lagrange HEEH, HXF s M H Lagrange H{EEH, 7
3
F(s,t) = f"(xo + &hy + 7hy) (hy, hy)st.
M
" (%0 + €y + hy) (hy, hy) = f”(x0 + Ehy + ihy) (b, hy),

Hrf €€ (0,5),n€(0,t),£ €(0,5),7 € (0,t). WGL s,t — 0, FFFHA f” 15 xo ALHESENER]
3
f"(x0)(hg,hy) = f"(x0)(hy, hy).

]

S 1.22.30 ¥ 5%, 2 f e CAD,Y). xo € D, AW BASH f(xo) B—HH K
i)

1.22.5 F{EEIE

¢ Lagrange FEEIE (FrEhR)

EX 1.2231 T abe X, EX Ly={x=(1—-ta+th|te[0,1]}, KA a,b H3xHx
B 2 B

EI 1.22.32 % f € C(D,R) M, Ly C D, NFE c € Ly, #& f(b)—f(a) = f'(c)(b—a).



$—% REIHPOHIRLER N

HWERR % g(t) = f(a+t(b—a)), M g #& [0,1] LAES L, JEHAE (0,1) LTS, FEnrxt
H N H—Jehr = R B Lagrange HE 2 B, 153

9(1) — g(0) =2 ¢/(€) = lim g(& + > —9(9)
:el_i>%1+ fla+ (€ +¢e)(b—a))— f(a +||f((:,)__:>)|)| — f'la+&(b—a))(e(b—a)) b al
L flatéb-a)(b-a)
9
=f'(a+&(b—a))(b—a).
Be=a+&(b—a)e Ly ME f(b)— f(a) = f(c)(b—a). .

F 1.22.33 HUEAR BT mERBLA G RE N [ £ I, ZFH

5 1.22.34 (NAFEM RN Lagrange FEEH) £ f: R = R4t — (12,1, Bl a =
0,6 =1, W f(b) — f(a) = (1,1), 1€ f'(c) = (2¢,3¢%), FTAAL T &K 2| ¢ € (a,b), FEHF
f(b) = fa) = f'(c)(b—a).

¥ 1.22.35 LA —ANA WA B F A N F A HE I Lagrange #EEE. T R® #8
42

(
r = sinf

y=-cosf

z=0

\

ZHt=05t=6r TNWEMEELS » 34T, EREZ L EATHFAL (0,0,1) AT H
B A

1.28: R® gk
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TEWF A Z e R A P W) R, e 1.22.32 A& REL g(¢t) mTRABEHE. % D & R”
XL, £ D — R A5 BATATLAEC » 2 [0,1] — R™ 9 D HE4S a, b PisifEgE (R
r(0) =a, r(1) =b) , FERK r BT FH (KIPEE P R ZAMFEE G IE R, 7 54) . &
o= for, M o7 [0,1] Fi&ES:, 7€ (0,1) EATE, H ¢(0) = f(a), (1) = f(b). 5

3¢e(0,1)

¢(1) — ¢(0)

SEFE 1.22.32 WEMIH FHBIRIRD (t) = a+ t(b — a), W Jr(t) =b —a. FHEHAIH] 1.22.36 Hie
HIERELE a b [—EERAR.

P'(§) = [f(b) = f(a) =If (r(£))Ir(&).

5] 1.22.36 &K f:R" 2D D — R, RATFEH w0
(', a") | £ (ah - am) =} (c HHEH)

B AR A AT E E 129 B ® T B f(o,y) =sin (22 + %) WEEL.

1.0F

0.5

0.0F

-0.5r

! I !
-1.0 -0.5 0.0 0.5 1.0

1.29: BRHL f(z,y) = sin (2° + y*) MISEEL

Ak ab Bl fHEA—ATEL (B fla)=f(b) . Blr:[0,1] - R" AHEE—5B%
a,b FEMERE, BER r 8. Mg L@BARHATEFAE € (0,1) 8 If(r(€)Ir(€) = 0.
Wl fEE =1 AWBEEEE r(t) £t=¢ RATHEER:

(Vf), L)
BT ES R & €< (0,1), B8 r(6) TEEEH&E 5 WA r(t) BT & r(6).
FRATET HIEH 1.22.36 s gh AT E



F—F REMMTHIELER .

EIR 1.22.37 HEH f R R AMH, N f E—EAXAHERELE 0, BELE f E1ZAW
KTFEEXR.

R ULEIE T Oy B AR E 2 1.22.37: WERA PIALE I FH AL T A AL, Heh— A A
TG SRE B BE T [V RTE, 5 — O AR B A A5 R R RE, A X N H AR 7 TR R TR L

EFE 1.22.38 WEH f EXE D CR” . R

9f _ 9

Ao fEDEEFT-MFEH

Vx e D,

WEBR @ %7 D £&MXE, (FH ¢ € D, HER 1.22.32, {F& x € D,
+Z@:1: (c+0(x—¢)) (¢ — ¢) = f(c).
@ HHJE D XL, SHEE a,b e D, F—4E8: ik v L5 a, b P A4
v:00,1] =D, ~(0)=a~(1) =b.
i
o =sup{t|tel0,1], f(v(t) = f(a)}.

B f oy HOESEHE, B f(4(0)) = f(a). BN 1(0) € D, D RIFSE, FILMELE 5 > 0,
B (y(0),n) C D. ¥EE x € B (v(0), ), FEAFFHANK K, Fioll © 14

iR o # 1, WAFAEFR 73/ 7 > 0, f8 15
oc+71€|0,1], ~y(o+7)e€B(y(o),n).

HIHRA f(y(o+ 7)) = f(a). HXYS o BENTE. MAGE o =1, AL f(b) = f(a).
[@ BWr i RIEETER. #7 f /£ D EAREE, WAFAE a,b e D, f(a) # f(b). i

A={xeD[f(x)=/f@)}, B={xeD|f(x)#[(a)}.

W A+#@, B#@,D=AUB. X{TEx € AC D, H D 24, F1Er > 0, 13 B(x,r) C D.
M B(x,r) A& X, B © % f EHEHEE, A f(x) = f(a). X B(x,r) C A, A =2
JHEE. KU, FIE B Z2IFE. T72 D IR AN E S AR IF, HEI13 1.20.40 (1)
XM T D ANk, Hixs D £XETE.] O



F—F REMMTHIELER "

5 1.22.39 % D £ R* #WHXHE, f: D >R Wk

of _of
Sox) == 5 (x), Vxe D,

AL f(x)=F (' +---+2").

SERR 1 (
ul =+ 2%+ + ",
ul = 22,
\ u = x",
-1 1 1
1
T A TR B 1 R _ (TEES RSN 0) R, T& 2 2"
1

AT ul -t MR B g(u) = g(u(x)) = f(x), N
Of N~Ogou _ g
oxl — out Ozt Oul’
of "\ dg ou’ 9dg g

Ox? - — out Oxr2  Oul + ou?’

of "~ dg Ou'  dg  Og

orm — out dxm  Qul + oun’

dg

g T e e e T —
EHE:%DT%‘(?—— Jun

T BIREEEE (BRERZIEM)
WX =R |- lx) & (5) WIElE, Y = (R™, ]| - [l2) REIRA], D Jfg X X,

I 1.22.40 % f € C(D,Y) F#, Ly C D, NHEFE c € Ly, 7
1£(b) = f@)ll2 < [If(0)l|l ecxiv b — al| x-

HEBR 2 u= f(b)— f(a), AW u # 0. BERERE g(x) = (u, f(x)). HTHAREN f(x)
S EMEEHSE, UL g(x) =R RIS ER Lagrange FEE B, 171E ¢ € Ly, 18

— 0.4 g AR5 u' HRIERE g(u) = F(u') = F (2! +--- +2").
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lullz = 1g'(e)(b —a)| = [(u, f'(c)(b —a))| < [[ull>[|f(e)(b—a)ll2 < [full2]| f'(¢)l|ccxa [b—allx,
WAL 2 |al, BIFFHTR. O

 EREEEE (WETER)
BOX = (R ] )~ Y = R, ly) 2 (55) W20, D & X X,

EH 1.22.41 % f € O(D,Y) I #, Ly C D, i€ Iy, = L\ {a,b}, N

1 (b) — f(@)lly < wpﬂU Mz} - b —allx.
MERR FsL b A REIEY]

1£(b) = f(a)lly < wpﬂﬁ Mz} - b —allx,
WAL @' b € I, AL

1F(b) = f(@)lly < éﬁzﬂv ey} - 16 —ax,

A Ty © o, FTEL

SW)“U e} < wpﬂv e s

cel Y

1F () = f(@)lly < wpﬂU Meoen } - I —allx.

ch

B4 a —ab —b, B f REERES MR

1F(b) = f@ly < wpﬂﬁ e} - IIb—allx.

ZZSUP {Hf ey} s

HFUERMER € > 0,
1f(b) = f(a)lly < (M +e)-[b—alx. (*)
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SIE XMER x € Lip, WRAHER (%) B Lix M Ly KL, WO Ly, &L
[ 51 IR B
1£(b) = f@)lly < If(b) = fF&)lly + I/ (x) = fa)lly

S (M +e)-|b—x|x +(M+e)-[x—allx
=(M+¢)-[b—alx.

Horbf E A2 T a, b, x JL26 ]
DB BAER (x) Ao, BIFELE € > 0, 115

1F(®) = f@)lly > (M +¢) - [|b—al|x.

B Ly =00, MaRFER (x) EDS—ADTXEARL, BEN L. 707, AIREEE
L2, TRAEME—M ¢ € ()1 BN f 4 ¢ SATHL, FTLAELE § > 0, X THE
k=1
B heBx(0,0), A
[£(e+1) = f(e) = f'(e) W)y < 5[l

FRAR X TR (B, F20E I, € By (c,0). HIBEE, A%k () X [ AT, FERIATSI, %%
I TR ag, by, WSS (x) TR L o 5 Loy, FI—ANRWAL FGRALER (+) 7
Lo EAROL, id ay = ¢+ b, T

/(¢ +h) = fe)lly > (M +¢) - ||h]x.

T
(M +2)- [Iblx < |If(c+ 1) = f(c)ly
<If(e+h) = f() = [y + |f )by
< (M+3) - Imlx,
FJE BRI RTR, 2 BAFIE. 0

5 1.22.42 L HEKIEAE) # X = (R, || ||l«), D & X FHRXE, f € C1(D,X),x0 € D. #
fl(xo) =1d, MARHE f SN FFEEN >0, FAE >0, FHENTHEEN x € B(xo,0),
A

1f/(x) = f'(xo)llecxixy = [1f/(x) = 1d]|cexix) <&,



$—% REIHPOHIRLER -
FR
17y < 1) =1y + 1] ey < 1+e

WEEHE 1.22.41, T x € B(xo,d), RATE
1£(x) = f(%0)|loo < (1 + €)% = Xol|oo:
B M FT 4% 3L 71K B(xo,0) FEE IR f (B(xo,0)) BIMRAR Z B 6 H 82 % &
Vol(f (B(xo,6))) < (1+ &)™ - Vol(B(xo,9)).

7 1.22.43 EEHEMR R ITENIEHAT, EREIHTEREH—F.

1.22.6 Taylor A%\

ST 1.22.44 & X = (R",[| - [|x). Y = R™,[|-||) EWAKEZME, D & X F89XHE,
feCDY)BHkEWRHE xo€ D, he X iHE Ly CD. EXEEK g(t) = f(x0 + th),
gt k M=%, BF

kA

g® () = f®(xg + th)(h, --- ,h) = f®)(xy + th)h®.

MERR X & RSN, k= 0 IS LHURoL, B f € CY(D,Y) (I < k) R4S oL, % &
L+ 1 R, RN FO TS, B DURYE 518 1.22.15 W1 R 7 S5

f(l+1) (XO + th) (h) _ hm f(l+1) (XO + th -+ 5h) — f(l) (X[) -+ th)

e—0 £

B ERERWLIERLE b F, R 2 L IERT I E ST 15

I+1 ol _ £ ®I
FU (xo + th) (h)h® = lim FED (x0 + th + ch)h® — fO(x, + th)h |
e—0 g

SR
FED (xg + th)h® = gt (¢),

q Taylor A3 (FFEHR)



R ST L EE T -

EIE 1.22.45 (Lagrange RI) & X = (R - ||x) BREZE, D &£ X #FHXE, f €
C(D,R) EH k+1 M3, x0€ D,he X R Lyxm CD, MFEE—N0€(0,1), FF

| —=

k
f(xo+h) = lef (%0)h®' + Ry (x; f, %),
— ||

1
fﬁ«x;f,xO)=:(k<+]Jif‘k*”<x—k9h>h®“”*W
EIE 1.22.46 (FORT) % X = (R, ||-||x) EBREZE, D £ X #FWXHE, f e C*(D,R),

X0 € D, h€ X R Ly xen C D, N ZEE 1.22.45 #é’ﬂfﬂ}ﬂi)’(’iuﬁ H
Ry (x; f,%0) / fEHD (xq 4 th)h®*HD (1 — 1)k dz.
q Taylor 223 (EIEhR)

FEIR 1.22.47 (Peano RI) # X = (R", || [Ix). Y = R™,|-[y) EAAREZM, D £ X
r#é’ﬂiziﬁdz X0 €D, he€ X R Lyxin CD. & fcCD,Y) BH EWEHE O % x &
MY h— 08, F

—_

k
f(xo+h) = Zﬁf (x0)h® + o (|[]|%) .
=0

WERR X f A= F Rk — 1 B Lagrange RI0H Taylor 230

i+ ) 229 S0 () (o 4 (7)Y o+ ot
k
=30 (Y o+ (7)™ 60+ 0) = (7)) (o) B
=0 ’
1]
()™ o+ 0m) = () o) 0 < 1 (7)™ G0+ 0) = (7)) 2T
L(X®k:Y)
= o (%)
H e HEH Peano 4RI O

EIE 1.22.48 (MIKRTEIEE) & X = (R ||lx) RRKEZH, D 2 X FHKXE, xo € D,
he X R Lyxn CD, Y =R",||-|ls) E—MREKRKZH. % feCD,Y) BF k+1
W22, WFEAE— 0e(0,1), F1F Taylor A 2 H A& Tk &

172 (x5 f, %0) [ly <

)(xo + 0h) | s

(X®(k+1

1
(k+1)!



F—F REMMTHIELER .

EE 1.22.49 (HESEIEE) & X =R, [|x). Y =R"™||y) BAMREZE, D £
X FHXHE, xg€ D, he X HE Lyxon CD. & feC' DY) B f E I o LHEE L+
M54k, 10

_ (k+1)
M = sup {Hf (xo + 9h)Hc(x®(k+1);Y) | 6 € (0, 1)} ,
M| Taylor 73\ B 4 TUi# &
| Ru(x; £ x0)lly < o M - [
s J 9 A0 X (k’"‘].)' X -

MERR F kAN, 24 k=0 B, Xl ERE 1.2241. Wi k=11 &5, £ E=11
1B, SINGEHRE ¢g:[0,1] - Y,

o(0) = o+ 1h) —  oxa) + £0)() -+ 7)) )

ERFEOY (PR S ECE L APEBUN AR ¢ S22 TT) -

tl*l
[

(-1
= /(%o + th)(h) - (f’(xO)(h) £ (x0) () (th) + -+ ﬁ 5O (xo)(h)(th)®("1)> |

g'(t) = f'(x0 + th)(h) — (f’(Xo)(h) +tf"(xo)h™* + - 4 o (Xo)h®l)

XTEREL g1(t) = f'(x0 + th)(h) A [ — 1 BYH) Taylor A3, £33

1 _
a1(t) = g1(0) + g, (0)t + - + D0y 4+ Ry_y (£ g1, 0),

e
JERp
f'(x0+th)(h) = f'(x0)(h) + f"(x0) (h) (W)t +- - -+ = 1)!f(” (x0) () (WYL L Ry (8 g1, 0).
PR b A 9 182 2
1
9Oy = I1Bi-a(t 92, 0)lly < M7 -1,
Hrp

M = sup { |/ xo + BV [0 € 0.1)] < M- 5
Y

Jir A l
lg@1l, < 57 - .



R ST L EE T >

R
al i—1 al i i—1
lol =l ~50l = | S0 () =9 (5 ) | <] () ~o (F)
i=1 Y k=1 Y
l — 146, 1
< L2
E{ ()
1
\ZZ,M i (5)
ALTE YRR
- > (v) 5
M - |ln +1 1
W e W)
Fi
. _ I+1
IRato ol = o)l < M - DB
0

WLM&T&X=®“MMJ“4WWWﬂ%%4EMLﬂDEX¢%Eﬁ&fD
he X #2 LywmCD. % feCD,Y), Hf H—NE kA x T EH

L(X®kY)

ER ALY k— oo BERAH ||Ri(x; f,%0)|ly — 0, fET % 70 Taylor 4%

> 1
f(xo +h) E l_ ) (x0)0®".
=0

%oe,--,e, X W—HE FEF

fO(x0)h® = (Z h'e; - ihe>
=1

=D o O b))
i1=1 =1
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Bl EX X[ B 4

f(xo+h) = Z%<2h1D> (xo —exp{Zh’D} f(%o).

:0' i=1

1.22.7 tRIE[O)RR

5138 1.22.51 (Fermat 51#) % X = R",| - ||lx) RERERE=H, D £ X FHXHE,
fiD—-RIWH. &Hxo€D & fHRTRMESL, U f(x0) =0.

EX 1.22.52 £ f'(x0) = 0 WA f e F & (BFER) . F KA f(x) 2R,
MR xg K AERAH.

EIE 1.22.53 W xo &= f WERMLIERE, NER f RN (BRAE) & — KA
f(x0) RIEE (RAE) . (T = TERMEL, FEE (BF¥NE) = BMAEFE) .
EIHE 1.2254 % X = R, || - ||x) BHREREZE, D 2 X #HEXHE, xo € D, f €
C*Y(D,R) 7 xo & k M, HEHR fO(xg)=0(i=1,---,k—1), fF(xg) #0.

(1) # xo & f IR ER, W k ZE%, Bk kA O (x,) £F 280,

(2) & S = {f(k)(xo)h@’k | [|h]|x = 1}\ M = max(S). m = min(S). & m >0, | xy =
fRIRNMER, £ M <0, M x) 2 fEARAKEE; & Mm<0, Il xo ~& f ORELE, £k
WA ) (xg) H52, NEE A A ik A
¢ iz Lagrange FHEKBREHINE
EIE 1.22.55 ZEEHTREH f(z) = f(x1, -, Tmayp), €T TTIHELH R 54

gl<x>:gl($17 7'xm+p>:O7 (Z:L 7p)

DL E& B BAFETT YRS LR, BEK g(x) (i =1,---,p) RN F:

(091 901
0, 0T ptp
rank | .. : =Dp.
99 .. 99
aml a$m+p

(mmmxﬁ»uiﬁ%ﬁEpMTﬁ%ﬁ@»lwﬁﬁx%ﬁ YT, M
R g e — U 0) Y po) bR ARAE TS a = (a1, s amey)

0 (xm-i-la U 7$m+p)

KEBWAE, ARLFEN= (N1, -+, \p) ERY, 4% (a,)\) ZHBIRHK

Fle.A) = f(2) + 3 Agi(a)
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BlE R, Bl o Fr N R AR
Z)‘ agr =0, k=1 ,m+p;

&rk

¥ 1.22.56 wRAFEREMNEH, BIFE f(o) EARELEETHERERME, W L FER L
FH 1.22.55 B AELH o F1 N, X RN ZEE S

(O O
axl a$m+p
rank | : T : <p
99 .. 99
| Oz 0Ty |

WE R RBELS (EHEARELAWIRT), w TEAF 1.22.57.

i) 1.22.57 KAFFEZ (0,0) Bl (v —1)° —¢y* =0 WHKAEEH.

MERR 1K g(z) = (z — 1)* — 92, M P(z,y) AWML g(z,y) = 0 LRI, RS2 S P HIEES
d= /22 +y2. BAE d f/, RE 2? +* /M. 51\ Lagrange %L

L(z,y,\) :x2+y2+)\[(x—1)3—y2].

JirE

/

L, =2x +3\z —1)? =0,

Ly,=2y—2\y=0,

L,\:(x—1)3—y2:0

T, ZRFAARFE ATEB y=08 N=1. % y =0, HE=DHES =1, HX AR
AR A =1, WEE— TR (HAARRIR 5 (0,0) BIMIZE (2 - 1) —y* =0 1)
IR EE B SRAEAE, BT DAARAETE: 1.22.56 W ANFERRAE AL

dg g
ox 8y

dg 0Og
rank [8x 8y} <1 <= rank [

TR AT 7 R ,
ga(z,y) = 3(x —1)* =0,

gy(z,y) = =2y =0,

9(r.y) = (@ = 1)" = y* = 0.

FRARIE— B AR (2, y) = (1,0). SOTTRIBIEIEE dyin = d(1,0) = 1. U




$—% REIHPOHIRLER o

L L L L L L
0 2 4 6 8 10

B 1.30: B 1.22.57 Lk (v —1)* —y® =0 LL (0,0) AF A

EIE 1.22.58 RHTEEK f(v) = f(z1, Timsp) ZEH RN RFMH
9i(x) = gi(z1,+ ,Tmyp) =0, (i=1,---,p)

FHERBEDZ —MESTRE, Wa= (a1, amp) A= (A1, Ap) HRLEFA

0 g,
(e A @ =0, k=1 mtp

518 ,
Fx,A) = f(2) + ) Age(@)

m—+p

wE P (a,)) AH Hosse 7 { OF . A)} BERH (AEW)  MLERERE
@mk&zl k=1

SUAEXTT o ERAEPBIHME (FEURAE) .

¥ 1.22.59 5@%#*&@1@, Y (g, \) ZHEHBER Flo,)\) WEFRE, EEXEFE
2 mTp
{ F w BT, FTAE S <f TRAL R B, B AL %

axkaxl ( k=1

1 PF
flath)=fla) =3 D gomm(a: Vhhi+ o (1I)
k,l

—AH, KMTEKR o 5 a+h BAETHERLARELGOEEF, UL E TR EZ
REERIEH “E (R) £H (6] 1.22.60) .



F—F REMMTHIELER v

5l 1.22.60 & Z HF R
f(x,y,z):x2+y2—z

a2 R A
g(x,y,2) =z =0.
FAT1E & % Bh 5B 2%
F(x7y727A> :f(ffay72)+/\9($,y,z) =I2+y2—z2+)\z.
2
24 (z,y,2,)) = (0,0,0,0) & F BylgF &, £ 54 F 8 Hesse 77 [& 2 .

EEFEEK f 2AE (2,y,2) = (0,0,0) KABEFEARBENME. ZEFANNEER (2,y) # (0,0),

2 x
[x y 0} ) y| =22° +2y° >0,
—21 10
Bt Hesse WMEXNHE 2 =0 WHEE (v,y,2) TRIAHE “IEEE".

S Lagrange EE R AF KA MABRT, 1805 Z i€ w2 1.22.58 B
TR, (H— M 5 SEPRAEIX AN FEH AT . IRATEH A H — Lok ik F B E B TR A S
Hf BIRAE, TaEdesk A f BB IX Le M AR B4 2 A, W T 1.22.61.

B 1.22.61 — AN DUR &4 089 oK i B B 7 A2 A

Az + By? 4+ C2* + 2Dzy + 2FExz 4+ 2Fyz = 1.
KEENFHHK.
B (21,20, 23) RE (2,9, 2), FIIANZIKE

A D FE| |z
Q(X):[azl T $3i| D B F| |y|,

E F C| |z

—_——

N (aij)



$—% REIHPOHIRLER "

Hrh x = (21,29, 23). JRFEEN TR f(x) = ||x||* = 27 + 25 + 25 BFIWAE, FZRMAZLR
g(x) =0, 2 g(x) = q(x) — 1. 51\ Lagrange FHI+H5 &M =T

Vf(x)+AVex)=0 (KN Vg=Vq).
KA f 5 g #2 IRGFIRERE, BT IR Euler EHE (EEE 1.22.21) 13
0=x-(Vf(x)+AVq(x)) =x-Vf(x)+ Ix-Vq(x) =2f(x) + 2Aq(x).

BRI g(x) = 1 1, TATEE A = —f(x). AR f(x) £ 0, B LUk 5]

1
mvﬂx) — Vq(x) = 0.
ﬁt:ﬁ%y@ﬂmﬁ%ﬁﬁ%ﬁFﬁzﬁﬁﬁ;

p
(CLH — t)ﬂ?l + a12x2 + a13r3 = O,

a1 + (a2 — t)xe + aggrs = 0,

\&311‘1 + azsro + ((133 — Zf).il?g =0.
KN x = 0 AATREZ I TTRERIMA, AR SE IR &M TR A R M, Bk REGEREAT 51 50

app —t  ap a3
as1 ap—t ax | =0.
asy agz  agz —t
A q(x) X fr HaEe i =AY, B UL R B i — AR BRI RAIEZ T FE I =R ¢4, ¢, 15 # AR
1 1 1
SER HIER. XA il 0 = AN o  ——, ——. O
T e Vs

1.22.8 PR EIE

1.31: Rl 2
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s 2R T LR AR S 240, st 1.31 Fih4k, e E TlEN 20y IR T, [
X R (10 F(r,y) =0, Hi F Z2ES8nI i) b, mees s 2 (Z,—F(x,y) = 0. X
BRI AL (VF),,,) =0 BILFAS y S B H . JATE e S B R 1.31 %PE@ 4 AN,
HSERR b2 AN AR, XA DR EX I AR TIERATFALE, IR ANEAE, R
of L PRI P X R AR R ) B, T R ) AR R R, AT Dd T SRR E . Az fe
25

Flry) =[@+1)*+y* 4] [(a —1)*+y*—4] =0
B T
(VE)(py = (427 = 202 + day?, 4y° — 12y + 4a”y) |

FONTE S AsHR (0,V/3) FTAMEMIRIBRREI A R B, AT, E3RAMHT PURMIE T i
207 (e.0) = 0 25, SRREMITINEL LA SALE L. 9 L, 1 131 BRI
4 L R MR T, 25 E N RO SR () = Play) = 0, B4
A Fa.y) = (Fley)” = 0 Zm 3 B —& A, (LSRR A LR A (r.y), 3

&l

(VF) () = (21?(9;,@;) : g—i,?ﬁ(x,y) : %5) = (0,0).

IR 1.22.62 KB F(x,y) EEE (zo,y0) W—MFE Q FHEEH, FHHZFH

oF
F(zo,90) =0, ——(x0,y0) # 0,

9
N ZE VA (w0, y0) 7 /0 B FF 77 3 '
DxECQ
(D = (w9 — 6,20 +0), E=(yo—n.50+mn)),
1%
(1) ¥EM—4 v € D, bitFEE——D yec B, HEFR F(r,y) = 0. WEIFE
Fz,y)=0#~ T —/M\ D 2 EWEHK y= f(z).
(2) f e CHD), £&#

dy _ Fo(zy)
de Gh(w,y)

HEIL 1.22.63 7 EE 12262 F, wWREK F(o,y) EFE Q L2 r WESTHN, A LHE
F(z,y)=0, z€D,yeFkE

FEWE y= f(z) £FRE D E4 & r B S 0.
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173
5ILmﬁ4%@lzm2%#¢%%9%@@%0%$%%ﬁ®%yzﬂ@%%%%#ﬁu
B 132 %4 B WAL T A E B y = [(2).

@1&&ﬁ%%ﬁ%%ﬁ%%%ygzomﬁWﬁmﬂu%%@ﬁyzﬂ@

EIE 1.22.65 % m+1 THE#K F(x1,~~ ,xm,y) T A (x(lj,--~ ,xgn,yo) H—NTF&E Q L
SV, EHRA N
oF
F(xg, - ,af,90) =0, — (x5,

RIB AL (ab, o it o) 0B — AT 773k

DxECSQ

(D= (zg—0,x5+0) x - x (zf —=b6,25 +6),E = (yo—1n,90+1)),
& 15

(1) EAM—4& (2!, a™) e D, b HHFHEE—— DMy e E,HRFRF (2!, 2™, y) =
0. BV AR F (', 2™ y)=0HET — MK D 5 E W@ y= f (',

7xm)
(2) f € CY(D), £& W 1mE %
3y :_%(:Elf" ’mm’y>
axi %_5(1‘17 t ’xm’y)'

HIL 1.22.66 £ EHE 1.2265 F, wREH F EFAE Q L r MESEH, A 2dE

F(zg, - ,20,y) =0, (z',---,2™) €D, yeE

BAMES y=f (2} ") EF % D LR r BT,
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EE 1.2267 X QEZR"™P =R"xR #W—NFE, F: Q>R E—NEEZ[HNHEE
BEEK, (v, 1) € Q. WX

F('IanO) = 07 det (DyF(IanO)) 7é 07
AR LFFAE LA (30, 50) K9 B QBT 77 3R

DxECSQ

(D=A{z eR" ||z —xol| <6}, E={y eR” | [ly —woll <n}),
&R
(1) HEAM—A 2 € D, biFEEE—— 1 y e B, HREFE Flzy) = 0. wH I 2
Flz,y) =0 ZXT ="M\ D 3 E WEEEHK y = f(2).
(2) f e CY(D), M AT URTH
Df(z) = — (D, F(x, f(x)))" DoF(z, f(x)).
WERR 58 St LS
b:Q =R, B(x,y) =y — (DyF(zo,%)) " Flz,y).
|
D,®(z,y) = I, — (DyF(moayo»_l D,F(z,y).
A (zo,y0) BT Q FHA, HAEXGA
Dy@<l’0, y0> = ]p - Ip — (2; j%ri@%%f)

det (DyF(xOﬁUO)) # 07
FrUXFAERBUEM o € (0,1), /775 n > 0, flifd L #
|z —zoll <n, v —woll <,

FRE]

.

(z,y) € Q,

IDy&(z,y)l| < a <1,

kdet (D, F(z,y)) # 0.
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i

E={yeR [|ly—wl <n}t, E={yeR|ly—uwll <n}.
K D(z0,y0) = yo, FTEMFAE 6 € (0,n), 115 R %
xe D ={xeR"||x—xl <o},
FRE]
19(2, y0) — yoll < (1 —a)n.
XPTARR (BBOE) 1)« € D, HIEE MR
Dz, ): E— R,

WEE 2 € B, H
12(2, 2) = wol| < [|@(x, 2) = (x,y0)[| + [|2(x, y0) — ol
< Dy@(z, ) - 12 = woll + 12(2, yo) — woll
<an+ (1 —a)p=n.
BT L, WHER 2 € E #H &(x,2) € E. T2 &(x, -) Ehr L2 E 3 E f—/NBU:
&z, ): E— ECE.

BATEL M TS E Bye || - || SRRSOy — D e & RN, /X w3147
f

|#(z, ') — (a,=")|| < [D,B(a, )| - |2 — 'l <all ], ¥, € E.

,Z”
H a € (0,1) 1 D(x, -) & E EMEAHHE. RYE R4 5 (2 1.21.18) , fA7EME—
y € E, 513 y = &(x,y). MIETRATE]L 5267 BA y € B XREREN THHER « € D, f77EM:
—— My e B iR y=>(zy), U Fz,y) =0.
EHEHERMN D 2] E FEREEEHN v = f(z). BN
f(z) =P(x, f(x)), VxeD,

FTAR % 2,2+ h e D, A

1z +h) = f@)]| = |9z + h, f(x + h)) = (x, f(2))]]
<@z +h), [z +h) = S(x + h, f(2)]| + [ @(z + h, f(2)) = S(z, f(z))]
< allf(z+h) = f(@)]| + [[De@(z + Oh, f())]| - [|2]]
< allf(z+h) = f(@)l + BlR]
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Horf
0€(0,1), = sup {D,P(z,y)}
(z,y)EDXE
(D ={z e R™ | [lz — x|l < 8}).
A5 2

|f(x+h) = f(z)] < %Hh”, Vz,x+ h € D.

RBUERA TR £ RESEE. AT
fy::max{l 504’1} > 1,

TR
e+ 1) = J@)l < 3lBll, - Ve,o+he D.

BN F(x,y) 78 Q Halfl, FreAXEBUER (1,y) € Q AUERSAEN e > 0, AEE (b, k) 1
OEL (b, k)| 78D, WA
|F(z+h,y + k) = F(z,y) = Do F(z,y)h — Dy F(z, y)k|| <ell(h, k).
WreDy=f(z)eE 3% k=f(x+h)— flx) WEENNI LA
1B = [[f(z + k) = f(2) ]| < AR,
[(h k)lloo = max {[[R[], |k][} < 7]l
T2, RE ||h]| 28/, A
[F(z+ h,y+ k) = F(z,y) = Do F(z,y)h — Dy F(z,y)k[| <ell(h, k)| < ev[|A].

XA K

F(z+h, f(x)+ k) =0, F(z, f(z)) =0,
T PA_L i AN S AT AL TR

D F(x, f(2)h + Dy F(x, f(x))h]| < e[|

ENiANES]
If(z + ) = f(x) + (DyF(x, f(2))" DaF(x, f(x))h]

=[lk + (D, F(z, f(2)))"" D.F(z, f(x))h]
=[| (D, F(x, f(z)))"" - (D, F(x, f(x))k + Do F(z, f(x))h) |
<[ (D F(w, f(2))) " || - Dy F(, f(2))k + Do F(x, f(x))h]

<per|hll;
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Hrp
p = | (D,F(z, f(z))) "]

RXHUEY] T f fEAER 2 € D it HA53
Df(z) = — (D,F(x, f(x))) " Dy F(x, f(x)).
1M F R B RE H Df(x) FIESEME. 0

#iL 1.22.68 EEHE 1.2267 F, WR F &2 r WHESETHH (r> 1), H2dE Flo,y) =0 #
FHWIAES f:D— ECRP 4,2 r W& 47 4.

1.22.9 SRS EIE

EMX 12269 X Q2 R #FH—NMFE, [ Q>R 28— C" B4, ae Q. WRFER
ERaMTTRUMEER b= flo) WITRV &7 fRAEU LZ2ANU BV - C"
BIRE, AR At f & a BERI C" B K2

EIE 1.22.70 (HHEMS EHE) X Q £ R™ ¥ —MTE, f: Q> R™ 2 —-& 57 flik
A, a€Q R det (Df(a)) #0, ARA f & a &&FFHSLFE.

L 1.22.71 EEHE 1.2270 F, wR f & r MESETHH (r > 1), A4 530 BT
g=(flo) " w2 r WELTHE, B f £ a RE—ANREF C™ FE.

I3 1.22.72 X Q& R FH—MFHE, f: QR B—PMESTHBLE. R
det (Df(z)) #0, Vz e,
Mo fEQEERFTFE G HBE R FHFEH

EE 1.22.73 (&R EH) & G ZER™ #WFFE, M [ G- R™ E—Ar HrEs]
MBS (r>1) . WE
(1) f =85,
(2) det (Df(x)) #0, Vz € G,
Ao fZATTE G TR f(G) —A C" #a FIAE.
AL (JRHE) C° FINES FIIE (RE) FIE, 48 (RE) ¢ FIEMAE (RE) Mo FAE, AR tEe r > 1

HIETER (JRs) C7 FRMAE (JR#) CT o [FAE.
PLEW fACTFAEI R, MR f R — AN TR
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A 1.22.74 RHE 12273 FHIFH (1) FAERAEHE (2) #F, KATFUTHEANRAL

B 1.22.75 (5l 1) *F F ok 4

f:R? > R? [x] — V22 [COS (ye‘t)] ;
Yy

sin (ye_””)
HA1A
V23 % cos (ye™) + e "ysin (ye ) —v/2e7% sin (ye™)
Ve 5 sin (ye_x) — e "y cos (ye_‘r) V2e™ % cos (ye_‘r)

THETHE det (Df(x,y)=1#0, %2 EHE 1.22.73 HFEH (2) . E f T2 R? = R* X
at, Eh S o B RE, f 9EER y FHEZ .

] 1.22.76 (Jf5] 2) T84t
FiRA{(0,0)} = R\ {(0,0)}, (z,9)— (2° —y*, 2zy),
HA1A
20 —2y
Df(z,y) = ! ] .

2y 2x
HHTHE det Df(z,y) = 4(®+y?) > 0, HREE 12273 FehEH (2) . 2 f T &
R* — R? 93 4t, BT (2,y) # (0,0), HATH

(_xv_y) 7& (C(],y) {E f(_xv_y) :f(xay)
(28 b Rl 6 & = & 8k gt
¢ :C\ {0} = C\ {0}, zm 2%

LCFHNAE z=a+iyEET R FHA (2,y).]

1.23 R® FH4 JLIA

1.23.1 BAZAITIZ

NHEFFERAZIEN (Jai) Hg (g ILE X 1.10.9) .
9 Sz



F—F REMMTHIELER v

EIE 1.23.1 T E R b — £ ENdh &

y = y(t), ted (J X)),

WPy Rl E— &, EEEN r(to) = (2(to), y(t), 2(t)), M ils & & Py LB LT EA

x — x(to) Y- y(to) _Z— 2(to)
'(to) y'(to) Z(to)

q 2Nz
S AN a1 E57
y=vyx), z=2z2(z), ze€l,

WAL o NS ESHh 2. TRIMEZAE S Py(xo, yo, z0) AHIVIZLITHEN

{y — (o) + ' (wo) (& — x0),

z = z(x0) + 2’ (wo)(x — w0).

q 2Nz
2 e ka A h 28
F(z,y,2) =0,
G(z,y,2) =0,
Hrh F G A2 Es ] ek 5, JFH
oF OF OF
dr Oy 0z
9G oG 9G
or Oy 0z
LA Z MM A T, SnT DU B N2 e E A S = AN i e, R4 7 R 5 Ak
A, s BT 4R, WaT L g A i th 26 B =7 FRALAE 5 Py (w0, vo, 20) 48
W — N8

rank = 2.

x = xz(t),
y=yt), te€J=I({o—nto+n),
kz:,z(t),

(x(to), y(to), 2(t0)) = (%o, Y0, 20)-
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RS ERE A, DOV RS 7 —MS8UR. T2

5] N\ Nabla 122
0 0

LK RS A
{wm T(to) =0,
(VG)p, -1'(tg) = 0.
Rl B AR 26 7E 5 Py AR VI EAT T (V) g, < (VG)p, -

1.23.2 HERMNYIFEE

N T2 R PRS2 L )
S ERE

EIE 1.23.2 B R F—H5HwME

(

r = x(u,v),

§ v = y(u,v), (u,v) € A,
z = z(u,v),

\

2Nabla BT V AT BESIE A F(r,y, ) 27—

oF oF oF
VF =€z a.. + € a + €, -_ .
VE)r, (ax>% ”(ay)% (az>%



F—F HE/HTHEIRE
H A ZS5HdE N —ANITFRE. & 2(u,v),y(u,v), 2(u,v) FE A FHELEHKE
9z oy 09z
rank | U % Ul =2,
v v v

W Py Az E E— &, ZAFR
(20, Yo, 20) = (x(uo, vo), y(uo, Vo), 2(uo, Vo).
Nz e @& B Py a2

T — X Y—1Y Z— 20
%(Uo,vo) yu(uO,vo) Zu(“OavO) = 0.

T, (U, Vo) Yoo, o) 2y(Uo, Vo)

q ZHE
R IR AYESE AT ol

z=f(z,y), (z,y)€D
AEVELL (z,y) NSO SETE. T2 M 7E & Py (0, yo, 20) ISP FEA

T—Zo Y—Y Z— 20

1 0 fulzo, )| =0,
0 L fy(wo, 90)
Hl
z = 20+ fa(Zo, yo) (z — z0) + fy(x0,50) (¥ — %0)-
LSRN T

ZrEfaUhm Fr,y,2) =0, F 2E8n ik 3, H

() + (5) < (5) »0

FE T _EARHCR Po(20, yo, z0), 558 M THT b 2808 3K (AT — 23 21 7] ol 1 2 Bt 2

181

%, 2
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(z(t0), y(to), 2(to)) = (0, Yo, 20)-

PAIAESE

R JLxt ¢ 3oy, miAs 2
F.2'(t) + Fyy'(t) + F.2'(t) = 0.

R B — e SRR H 26265 Py OV R TEAS T L (VF) . SOMTEAE 5 Py MOVITHT 7
N
MEE: (VF)p, - (r—1) =0

o
BRIER: (Fy)p (2 — 20) + (Fy) (v — o) + (F2) R, (2 — 20) = 0.

1.23.3 BZ&RIERZER
5138 1.23.3 XTI R HEBEER ri1(t) F2 ro(t), HATAE

%@1@),@@)) - <dr5t(t),r2(t)> + <r1(t), drg—p> .

513 1.234 MEERH r=1(), te J RFEK < 1r'(t) Lr(t), Vt e J.

SIER 1.23.5 L r(t) BEMKEAE N () £5 () FXMHFEL, SHE [Y0)| £FA
£ r(t) HAWAE RN TFEH ¢ WELE.

TN 1.23.6 U HE T(s) HATIHK s BERE [ T(s)| = |[#(s)] B dh BAL 7 S H

B RME k(s). B k(s) BB p(s) = % A B ELE.

1.23.4 Frenet ¥R 5HZAHRE

ENX 1.23.7 & FHERET OWEHMATELS. E— B TFEENHE LT URE X
T(s)  #(s)
N = — = — .
)= a6 = e

RAEERT T(s) W—MEAEE, MABAAEL T RN EELAHNE BHUF =0 E

B(s) = T(s) x N(s).
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A AEEAEL ERNEEAHE. Bl L EWEE R, & T(s) § N(s) REW-FEAAY dh
KREXAWEYVFE; & T(s) 5§ B(s) REWFEARN @ LAEX KA FE; & N(s) &
B(s) REMTEHM NS AEX SETFE. XM, EHamEG— M FELE RNELT —
MTEE AT {T(s),N(s),B(s)}**, EWM A Frenet #72*. i Frenet #7280k E B = @ H
WA ZEAZEL.

513 1.23.8 X ei(t),eq(t), e3(t) m A EMEK, X F—FSHE ¢ CAIAA K — AL EAT
2 {e(t), ex(t), e5(t)}. R

XN ERIT ,
ej(t) =D wie;(t),
j=1
AR 2 B T 0 2R BN A RO AR e, BE
Ck)ji = —wij, ’l,j = 1, 2,3

By BT o
wi =0, i=1,23.
WEER FATA
(ei(t), €;(t)) = dij,
Xt RG]
(ei(t), () + (e(t), €}(t)) = 0.

X

wij+wji:0, Z,]:1,2,3

EIE 1.23.9 X T d & # Frenet /7 £ {T(s),N(s),B(s)}, &M11F

T = kN,
N = —kT +7B,
B = —7N,

KE k=k(s) Rt & ES E S B E.
BT N,B 73 HF R~ tangent, normal, binormal.
20 Y E IS B, Frenet ARZR BB I8 5], IXFERIRR LR % B bR L.
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IEBR A TAR4E {T(s),N(s),B(s)}, F 512 1.23.8 #135

T = wlgN +W13B,
N = —w,T +wa3B,
B = —wlgT —(.U23N.

M N FIE X,
T = | T||N = k(s)N,
P%E]
wig =k, wiz=0.
10 wos = 7 B RIE R 1.23.9 FHIAI. O

EX 1.23.10 T 1.23.9 FH 4% H oA RBEMA Frenet AR, L0 A F 89 RH 7 HA Nt
BREGRANEE.

K] 1.33: Frenet rZ2

ST SRR r = r(s), HTE 1.22.47 715
o . (S — 30)2.. 2
r(s) =r(sg) + (s — so)r(so) + Tr(so) +0(]s — sol?)
R E X, VI & T(so) 5 FIELRIAIE N(so) ST ZRAES & mi 311 1. BN

I"(S()) = T(SQ), f(So) = k‘N(So),



F—F REMMTHIELER v

r(s0) + (5 — s0)F(s0) +

VI Iy B XSRS E AT Eﬁﬂ?ﬂ%%ftﬂ$ﬁ I, MR R T —HriTk
g3/hE. EBATUE VI 1T, AL E 55 &M S5 5 R — K. fELRE

B(s) &% VIFFHEIMIELL, i |7] = ||B|, ATLL |7| Fon B MM FIRK 1 shi s, w1
PHEAR K R e i . B+ (LT S I Ze R it AR RE (fi s 1 1o ith 2 (1

F£).
);

1.23.5 HARSHEEMITELR

q MKSH
i Frenet AT,

#Ei® 1.23.11 ¥ TF @& r = r(s), Frenet A X 7 LLE &

Y = T,
P=T = kN,

d : ) .
f‘:d—(kN):kN+kN = —k*T +kN +k7B.

S

[
} (&, §, )
k=], 7=-—1
%[>

EKHILT (w,v,w) = (uxv) - w XA
—fREH
X RIS, ATH

r”—f&—l—i‘ ds 2
o de2 dt )’

0 dt3 dt dt2 dt ) -
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i
P=T, i=kN = Fxi=kB = [t xi|=Fk
s
)| = &5
T dr’
ds ds 3
/!
— A
o= e () =k (%)
ds 6
/ /I //I — . .o o - )
@) = i) ()
TR
/ Vi ! Vi "
I — It/ xr ||7 7__(r r’ ")
TE o>

1.23.6 HEMNE—SFE_EHKXER

e 2O RE N
r=r(u,v), (u,v)€A.

TR r(u, v) BELER]RUE NS 2 Ik HLE 2 12 564
r, Xxr, #0, VY(u,v)eA.

RIS, iR — A HE AL (BRI 8 I Y)-Fim) - HATLEMIES n =
n(u,v) Ko HEFESS €m0 AL .
9 BiE &R KSHENE —EAER

25 B8 T ) 2R TS ] Rl £k

XA w(t) A1 o(t) #RAEIXTE] J FIESERIGL XF ¢ R4

d d
r = rud—? + r”d_: — dr = r,du + r,dv.

HEEARL] S o
ds = ||r'||dt = ||r'd¢t]| = £||dr]|.

X BHE T SIS R
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A Ty
ds* = (dr,dr) = Edu® + 2F dudv + G dv?,
X
E = <r’U«7rU> I F = <ru7r’v> ) G = <I'U,I'U> .
A4 E D

[(du, dv) :== Edu® + 2F dudv + G dv?.
Fo i i ) R IR T 3 T S5
! du\? du dv dv?
s [ (L) eardeds g ()
,

du dv
- (S50 ar
5°+/to <dt’dt)

FAHEH > du A1 do B —IRAE

[ = Edu?+2F dudv + G dv?

MY A1 i 1 ) 28— 2 AT K
9 B _EHZ&aIH R SHERE —EATN
25 18 it i b ih £ (K S B0 R

r =r(u(s),v(s)), s

XA u(s) A v(s) EARE PrEsn] . K&

. u+rdv
" Yds’
"\ ds “ds ds "\ ds “ds? Yds?’
ESps]
n-r,=n-r, =0,
Fir LA

. du 2+2 dudvJr dv\?
=t ds n rstds oy ds

B Ldu? + 2M dudv + N dv?
N ds? ’
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XH

L=n-r,,, M=n-r,,, N:=n-rg,.
PATH T du AT do ) IR

II=Ldu®+2M dudv + N do?

UKD e = il b w1 i R R TR (2

ni—J
-
R n 5 ¢ ZHERMAIEN 6, B4 BRI
kcos 6 = %
A
ko = ko (du, dv) = Ill(fi’;;’))

MYk dh 7R 25 € SR T 1A (du, do) (BRE AT 1) v, du + 1, do) BEER. EUlnr U5 R
kcosO = k,.

E M T (K025 5 o, S P T3 G A ] — KT T AR R PR gk T 92 T A o 1 e 45 21 £
LA NIERLL. F—DYITT1A vy, du + v, do 5 HHTEEELIE R PUE —5KiE T, AT 3L
PRE — FRIRRER. UOME BRI VAL A B AE i i i 1% R vk b, Pl 6 = 0 BR 0 = 7, 7%
BREAELE ROy ek, Bt UE, 722558 5, RS E DT [, ik il 4
SHE |k, | BUZEBZLI R, G 78— 58 R, siet vt SR T7 17 BVE T ZE, T
TR AR 2 5 R AR RO TR S R

1.34: VM. 58 S5k MR 1m
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%%%%@ﬁmﬁﬁéW%ﬁ%%%*&g%%ﬂp:pw%a%T%ﬁ4ﬁ%*4ﬁ
NHG SURTRE, 762 ¢ = x(s) ROAET 7L, FRA 120 e 9 B

1 1.

FAE B 2R A0 5 1 B 224220 el 7EHRTHT ¢ = r(u,v) FI%AE s, BATL eI E pon &
VR /B TRIE X sy 4 € VD7 [ Al 22242 IXFE, B AR ) & 007 #2848 S5 A B 1 B A 1) &
PIERRE T M EE. T RN LAE p = p, cos§ — RN T Meusnier 72 P

I 1.23.12 (Meusnier) £ H 342 K BAFEE I A AT A & S F, AL
RERFK, H AN G XL EETEHEFEEZHANTT - TE LR 2.

PRAEHTVIT 1 AR

K 1.35: C 5 C, 18 p AW v J5 G F R FE R

1.24 MZ%FRS

1.24.1 F—AIHH&%RS
EE 1.24.1 #H4& K i £
r=o¢t), y=vt) (t<t<T)

LU, HFEK o R SN o & ¢ MEL; WA BEREX ELER ALl
SRAETRKM, &k bE M WEETHN— & A BREIK s = AM £HE. AEI
ORE, AR AR R R R IR R I A A
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s =AM = s(t) BB AR T 5% ¢ B, T

/Kf<M) ds :/t (), () [¢ (1) + [ (1)) dt.

HiL 1.24.2 2% K LERFTE y=y) (a <z <b) b, AR y(o) 5EFEH o (2)
HEEWMBRET, Lo kot K EE— g2 AWTT4E « #wv kA, N

/f d‘/ﬂmw

RAIH, & AB K

\cos&\

I R FATHE B K = XA s fﬂ?ﬁéﬁ)}]&é’?ﬁﬁﬁ M| — K F 2 BAH.
HIL 1.24.3 Ytk K AMARTFTE r=r(0) (01 <0< 6y) % HEt,

02
/f(x’y) ds= [ f(rcos®,rsin®)Vr?+r2do.
K 61

1.24.2 SRR

EIE 1.24.4 B0 AB WS H RN

B o Ry %8, XLE5HEH o XE FHEAUE AR BHATRAED. & P RQ AE
S, B AB ERESRE D BESHTH, N

B
/ABdeJeryz/ [P(e(t), ¥ ()¢ (t) + Qe (t), (1)) (2)] dt.
WL 1.24.5 EHAEHER TR y=y() S8, BL s Ha XE DR E ANEE B

i b
fmwm:/mwmmx
AB a
B, EHEAEFERN T Er=o(y) 2N, HLy B cTE dEE AfEE B N
d
fwmwz/fmww@
AB c

EIE 1.24.6 % D Z g BOLRd A EREED, N D #yEH

1
J(D):/ a:dy:—/ ydm:—/ xdy —ydax.
oD oD 2 Jop
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F 1247 B A ERARAT R, AZXEZWAEE 11077, WEPH LRI ik
WA AR, BA X LA BB ERET 0 57 &1 £ 4 7 B L

5] 1.24.8 5K Descartes " # % 2° + y* = 3axy — BT (0E 1.36) .

4

2

4l

K] 1.36: Descartes M2k

i A PERTF RO H B ZE 1 AREh 27 2, Sl AT LOEE 4 y = to SRS SHUTRE.

i
3at 3at?
r=——= = .
1437 y=7 + 13

F AT 75 ST 40 = g M0 ZEF] +oo. A

1—2t° 2t — t*
dr = 3am dt, dy = BCLm dt,
PPN AV
9a? [t 2 3,

2 Jo (1413)2

1.24.3 AL RIELR

EHE 1249 FRLEERFTAWNSBEAREE K, Ll a RAHENHNE T EHNTEE ©
T B By & A,

/de—i—Qdy:/(Pcosa+Qsina)ds.

K

K
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HEIL 1.24.10 THE 1.24.6 PHERLAXTURE R E — A dr &M 4

1
O'(D):l/ xdy—ydx:—/ (xcosa —ysina)ds.
2 Jop 2 Jop
B R AR AAT A
1 , : 1 :
U(D):—/ r(smacos@—cosasm@)ds:—/ rsin(a — 6) ds.
2 Jop 2 Jop

HERE a-0 RENLERESZERTMAEMEA (rt), L EXT1TH
o(D) = 1/ rsin(r,t)ds.
2 Jop
F 1.24.11 X R® #aydn &AM w o R R MER
/de—l—Q,dy—i—Rdz:/(Pcosa—i—QcosﬁqLRcosy)ds,
K

K

H#F cosa,cos B, cosy VIR T H R, B 7 AR T A8 507 .

1.24.4 MZKIRDS5ERTRBIEH

EIE 1.24.12 RAEERXE D NEmEZEE P.Q, K B D ¥ A B Wi 14 BOLR
. %= %”@J%%?FU/\/deJery ERpEBHHRLR = WMo Pde+Qdy
D FAX-ANFARELEREN (&) e

Hit 1.24.13 &4 Pdr +Qdy 2% — 2 E B O(x,y) ML, N

/ Pdr+ Qdy = ®(M) ’
K A

T8 1.24.14 8—y 5 %€ aQ ERE D PEE RS EHAR PdetQdy 26 L8 N

OF _0Q wpeww Dw 4 B T

ay ox’

WA @ #Hr R Pdr + Q dy &8 2455 BREL @ (z,y) BB, B
0d oP

wm——%aQiﬁﬁﬂ
P PO D 0Q
dy  Oxdy Oydxr Ox’

2T RER R A g SO 24
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@ Y D RFIEEXIEE, eFEE D AR [a,b] x [c,d) BITEE. BATELE [a, 0] x
lc,d] EHiEREL ©(x,y), 13 Pdr + Qdy RH2HMY. 17F [a,b] FAEEMHNE v & 2, By
i€ T [c, d] FALE—{ER,

®(z,y) — P(x0,y) = /: P(r,y)da.
T [e,d] PMEEWE yo Ky, B 0
¥(a.1) - 00w = [ Qo) dy
1 PA L g AR 0 RS
D(z,y) = /x: P(z,y)dr + /yj Q(wo,y) dy + P(0, Yo)-

T U R3S M S Dz, y), A 8—‘1’ _ P(a,y), UK

oP_09Q z
/—d$+Q Zo, Y )M/ %dijQ(xo,y):Q(x,y)-

ﬁm——% f TR, Pz + Qdy B2 Bz, y) HIARS

@E%ﬁ[hr%ﬁﬁ IR Y. JefiE D AR, WIS — 2 B 2k
K BRE. 0 Fe A e > 0, TV~ NMIKAT ¢ MIENBARE K 55, 515 K
TEAF— AN TE 7 T A A28 3% 1) FH b a7 PR 2 — 3638, AL ZE 453 A1 (0 Ml 77 78 AN R £ 1 2
%%w@Hmw&mmﬁiWﬁﬁ@ﬁﬁﬁ%Eﬁ%ﬁﬂu%iﬁAkf“*%ﬂﬁﬁ%l
T HIXIE D C D, B D SAATIRRFL4E. R D S &EBK, XEFE AT D dE
B M, N, AT W D Pi—&9ek L ik W%LﬁffﬁDﬁ@AL A&
T, WA IE 76 3 AT 4R34 FZIE T 5 D 38 5 LM ok A0, ixpEat e
B M, N H5E4AAE D Pi—4474. 1 D @Kk D SEEE D A%, JEss
D FHNREEE > e WA SHEE D B NIRRT D EREE. BAE D PEE— A M,
[ JER B B OMEL. b T SO 2 A X3 P 7 R B T A SR 2y b R 2 —
AR, BRI R BN SR B8 BT S SR UE A R, S EE S A S04 B AEE. FRATT T L
B D 4y R TR B EAHB S A (W 1.38) | X T HIAMHARETE di, dy bIJRER%
Oy, @y (1 @ FIRRAELEN) , FUAEA NS A LB of % —ANRH B DU 18 241
%%ﬁﬁF%TﬁdmbLMﬁ BRI A, IR, A My B, AR AE AR IR T A

B HOF IR FE A S0 b SR

@ ¥ D RTCFEEXIR, FIRET A BRI 23 X R, 0 5 B8 $0 45 JE B A X 35K
D I. O
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Kl 1.37

I 1.24.15 ®ATFAHE 1.38 %Eﬁéﬁ‘ WA RE 1.24.14 FWER. & D =2 %@, AL
R K RERE (WERESX), ST _ERIEH = BB BLBIL0TFH UL RE M, (2
D RZERBXE (F “FH”) B, YW A0 XEFILEAM, TERRELAENE —NEL L
FERNERH of 5 6 EESHNERH.

y

B — y

o (2

0 X 0 X

=3

R ™

K] 1.38

EE 1.24.16 WX D 48 —ANF A M WEA LM F S WBEEHESE M L

Hl ¥ L 3 BIE [ e o /de—l—Qdy WWARZE. Fl o RomFTE KM oA 38, FRIEX
L

NT & M BEIRE .

E 12417 AL ERRBE WEARPMBELKX — HEFHATRBEIE LA E 0.

l \ rdx + ydy
ALl (0,0) H# AR F LY

EIE 1.24.18 £ L ZEXHE D #E—T#EILF A M (AFER) BAE, N

/deJery:na, HtncZ
L

PEAHETT AR —Fh I
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1.24.5 Green 201\

FEIE 1.24.19 BXHE D C R HARE ;B AFM L ER FEH PQ RESEHK

OP 9Q wwsw
/ de+Qdy:// (5;_@_2_13) dz dy.
oD D T Y

(9y ox
WRK P RIE —Q, MK Q #fE P, F5EEHE 1.24.9, &R

// (a_P + B_Q) dedy = /aD [P cos(z,m) + Qsin(z,n)] ds,

B on RN E LT .

EIE 1.24.20
// Audzdy = — ds
D op 0
H
COf @ of  of of
Af—@—i‘a—yg, %—a—ICOS( )—i‘@—ySln(l’ Il)
EIE 1.24.21

//Vu-Vvdxdy+// vAudxdy:/ v%ds.
D D op On

iR 4 F = (g“ g“) PR
0 ou 0 ou
F= = i e
v 3%’( 3$>+8y< ay)
_(mou [ovowy | (o)
- \Ozdzr  Jydy oxr?  Oy?

o (2 00) 0
o\ oz’ Oy ~ Yon’

HEFE 1.24.19 B, O

LAK

¥ 1.24.22 M o=1 %53 F# 1.24.20.

%F aF Oy T pissihiibic

PHHIES V-F=

//V~Fdxdy:/ Fonds, Fon FR 6 RANE
D oD



F—F REMMTHIELER .

EIE 1.24.23 (35 Green AF)

ou ov
Au — uA _ T2 as.
//D(v u — uAv) dx dy /az) (Uan u(’?n) ds

WERA 7EEH 1.24.21 e u, v HAZ 15 2

/ Vu - Vvdxdy+// uAvdxdy—/ u—ds.
D

W X A AHPREN 15 O
EIE 1.24.24 (ZHBS RIS A )

//u@dxdy:yg uvdy—//v@dxdy,
//u—dxdy— 75 uvdx—//v—dxdy

1.24.6 YIFARN

EX 1.24.25 FFH v RESRH S ES, BEXHE D EHEFE Au=0, Wi v H D
FHE A

2 2
I 1.24.26 L EE u EXE D LEEmey 00 00U 0Ny s

oz’ Oy’ 0x2 Oy?
D EEREEAE L #H

EIE 1.24.27 FHK v EAXE D LEEA, NEE D AMEET BE 0D Lo s
— . AR, FRAEMEE u,u £ OD LHEARKNE, NelEE MK EES

IEBR EHEE u = uy — wo, W BEAL NIEBE: EXEE D EERER S, &1 0D F o,
FEREAS X I E1HSE T 0.
EEH 1.2421 H 4 v=u. H Au=05 ulpp =0 15

ou
2 pu— — =
/DHVuHdedy—/aDuands 0.
Btk Vu =0, Bl w /£ D ENHAE. 1 ulop = 0, FTEA u = 0. O

EIE 1.24.28 (WHERECFIEER) # v R X8 D FEMAEBL, (v0,y0) 7 D FHE—RH
/Eli"\, Kg 7= M (Jlo,yo) FHES, LR AFEFEHaEE D FEEE. N

1
) = 5o [ uleg)ds
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WEBR 2 v =1Inr, Hi r = \/(x —20)2 + (y — yo)2. AHEIRALE, v A& R*\{ (20, y0)} AR
B.HO0<p<R, JHDFRERIE K 5 K, AR, £ Bi2HE — Green A3 (&
1.24.23) £33

ou ov
0—/ (v%—u%) ds

= |InR —ds—lnp/ —ds + / u—ds—/ u@ds].
KON on
0
M
v r r r 1
m VURTR R R
Kpg
[EEER
ov) _1
On X, p
T
/ :ﬁ/ uds.
Y p— 0 B, ZEa AR 27 - w(zo, yo), IXHUER T &R O

WL 1.24.29 FEHK u(r,y) EHAXE D L& % HE D WA ZEAMEY, NiKE o £
HEBKNEDI, u £ D WAL B LR AEH &/ E.

7 1.24.30 (KREHE 1.24.27 MN5R) KRB v ERXE D F#ES ERE D AHER. &
wEOD EH 0, MufEDERO EFTHK usk DHRNTLRINERAERT/ME, 5
1.24.29 FJ&.

1.25 HEFES

1.25.1 phEm@ER

EX 1.25.1 WENehE X F5H5E r=r(u,v) ((u,v) € A). #

:/ I, x || dudv
A
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AT Y WEA. A H E R Gauss 248 (L 1.23.6 /M)
E = (ry,r,), F:={(r,r,), G:={(r,1,)

TE 4
= //A\/mdudv.

Hi 1.25.2 U E S UERFTE 2= 2(n,y) &8, £+ (2,9) EDCR* WL £F n
RTHAEELS » M RE KA, N

(2) = //D ]colsn\ dz dy.

1.25.2 F—EmR sy
T 1.25.3 XY EFNGE, HEHAEA r=ru0) (u,v) € A), B f £ S Fiks,

n
/fdcr://for||ru><rv||dudv.
5 A

HL 1.25.4 FdE S ULEXRFE 2= 2(z,y) b, £F (z,y) E DCR> A& F. £H n
FoNHEHEL S » WP R R A, N

flz,y,=
/fda—/ \cosn] dxdy

1.25.3 HEZAHhER

EIE 1.25.5 ZERFENEET X :r=r(u,v) (u,v) €A), FHiZkr ZHT S 5 A Z[f#h——xt
B XHBE S e E R n=t Y HET A SR ENSIEEN Y W —
B.E A dE MRy

[l

/F~d0':/F-nda
2 2
:i//For(ruxrv)dudv.
A

FILF = (P,Q,R), N EXHFITH

// Pdydz +Qdzdz + Rdxdy.
)
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1.25.4 AFIRE
EIE 1.25.6 & X AXE QWi Rdim, 4788, uw,o £ Q EZMEgE T, N

///Au-vdxdydz—l—///Vu-Vvddydz:#v%da,

Q Q %

Hdn b Y RGNS % 2 oufin FHAHEH.

F 1.25.7 A v=1, A
#—da—///Audxdydz.
Q

EI 1.25.8 (3= Green A3\) % S Ao H HEHFASE, BAHWEEN Q, u,o £ Q £

RESF A, N
ou ov
/// (vAu — uAv) dedydz = # <Ua—n — ua—n> do,
Q s

HEHobn A S WEMIFEHE.
EIE 1.25.9 % u =X Q FWEMEL, X 8 Q eyia Fanm, N

““do =
anaO

%
FIB 1.25.10 (PFIERECPIIMEER) % u £XE Q FHEREHR, (10,90,20) & Q FHE—
W&, Sk 2L (20,40, 20) HERA. DL R HEAEEAEE Q FHIK. N
1
u(zo, Yo, 20) = R #u(x,y,z) do.

SR

SRR 4 0 = =, 368 r = /(o — 20) + (5 — o)? + (= — 20)2. FMIRIE, v & R\ { (30, 0, 20)}

ot
FI RIS BL O < p < R, I Q FRKAE Sp 5 S, WX, /£ 385 = CGreen 2
(B 1.25.8) 143

o0
ou ov ou ov
:#(U%— %) da—#(v%—u%) dO'
Sr Sp
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10
ov 1 v 1 r r 1
on 2T TR R RT TRY
SR
[ 2
@ 1
)
on 5 P
T
1 1
; udo = 2 udo
P Sk
Y p— 0 B, ZEi AR 47 - u(zo, yo, 20), IXHIEH T FTE A% O

WL 1.25.11 FEH u(r,y,2) EHAXE Q L#EZHE Q WAHZEMEE, NKE o
EHEERENENI, u £ QAT T RIL LR AERR/NE.

1.26 1ALHL

1.26.1 IFRAREZSFE

V(fg) = fVg+gVf.

Vipof)=¢ o fVf, Hri o BRI
V-oF =¢V -F+F-Vyp, H o ZEEY.
V x (oF) =V xF+ Vo xF, Hi o 23&E
V- (VxF)=0 (REHLIRF) .
Vx(Vf)=0 (BEHTHE) .

1.27 BRBIFYSRBIIEH

1.27.1 —EUas

BN 1.27.1 HEEAEE X = {2} F5] {fu(2)} ERBEH f(z), EXFEE € >0
MEES ¢ FABR N, B> N B, |fulz) - f(z)] <e & X BHREH o AL, NS

Wy R—ATLETES.
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Bl {folz)} RTEE X P8 2 —BKST f(2).
5 1.27.2 (—lesh) %

fn(@) = —5—

e

1 2
0< fal2) = = =

<1
on 1+n2x2 = 2n’

FURERN = ||, % 0> N BEA |fule)] <=
5l 1.27.3 (E—Flkesh) %
fn(x> =

nx
_ i = <z <1).
i nh_)Igo fulz)=0 (0<2<1)
. 1 . 1 1 1 1
ﬁ?ﬁ%ﬁi%x>amn>Mfyﬁﬁﬁ@%e—<a@%ﬁl— Ll ogFeol
xTE nT n 2 2

EETHEERMERTAA ¢ 3 N T,

5 1.27.4 5T X = (—o0, +o0) FHHEE » 1, ¥ Z LM( F 4 B & 4 Leibniz
EEM A F, AHAK MBS ENTEE T
1 1
onla)] < <

24+n+1 n+l
WRHAEANK B N — B sk

EIR 1.27.5 & Zun VEX F—HEK —= HTHEEW >0, FEL 2 LA
N, ﬁﬁcxﬁin>N51%?%£m:1,2,3,---,X\%‘éiﬁ

n+m

> ()

k=n+1

<€

T X FHER o BRI
it 1.27.6 F R Zun ) E X FBRS, NeWm i E oMk LR —INE X 8 50
B v(x) m"g(%tﬁk’fix’}@
EIE 1.27.7 (Weierstrass FInliE) & B8 TR K Zun ) E X FEASTER
lun(7)] < e (n=1,2,3,---),

KE ¢, H— A%%ﬁﬁ&EZ%#WfW%%E:% ) B X — Bl

SR RS ch X T8 Zun ) R
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Bl 1.27.8 HAK S a, BHUs, AR E P, Ak
n=1

o0 oo
Z a, sinnz, Z a, COSNT,
n=1 n=1
— 20l

L 1.27.9 £ X F 3RS E— K Zun ,ERE LR “AmdE S B R R —
AN R Weierstrass #| A1 % 049 2% 4%

ERR HRAE AT — AN TSR > o, WHEL o0 FEAEHC my, BEBE X P 0 > my F

k=1
Uy +1(2) + -+ + up(x)| < e RIGXAHL co FAAERL mo > my, ME1FAE X X n > my H
U1 (@) + -+ -+ un ()| < co, WBLEFEE. TR Frén ez an 77 SN I 5

[ (1) 4+ gy ()] + [ty 2 () + oy ()] + [t 2 (2) oty (2)] 4
FHB SN — ST I T Weerstrass I, =
I 1.27.10 (Abel HIHIE) ¥ 45 # Zb ) B X — B, B an(e) (FFE— 2)

ZRRFH, AN THER = § n AR, WEK Za (z) & X F— B

EIE 1.27.11 (Dirichlet H517%) # &% an(x) WE g fut THEEN 2 & n AR, B
an(x) (T FE— o) B X F—2EET 0 EEF7, NEHK Zan by () £ X
B 4L, "

B 1.27.12 % {a,} = £ =T 0 89 E& %7, & Dirichlet #| 5%, £EFA TG & 2kr (k=
0,+1,£2,---) AW LA X B A, KK

[oe) oo
Zan sinnzx, Zan cosnx,
n=1 n=1
—Fsk, B X
1 1
cosix—cos(n+§)x 1
QSin%x = ‘sin%x"

FrUlFl IR Bl X TAHEYE « TREVA.
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1.27.2 AR R B R

EIE 1.27.13 HHH u,(x ) (n=1,23"-) EXEXE X = [a,b] £, HEXX[H— &
r=ux LEES ERHK Zun ) BRI X E—Boks, MAHHA f(o) £ a=20 R L
Bl 2 S

, BHIMAE © £ 0 BHET

5l 1.27.14 (—BORSMERER AR 224) 3 T 4% >
1, £Fx=08%TD0. i

.1:2
(1+a22)n

EIE 1.27.15 (Dini EF) #HHK Zun ) ITER A X =[a,b) LHESHEZTW. EXHK
HE X E0ESZHM f(x), N Tk X Nt €& ¢

SERR % 1K Zun ) At

o0

pn(@) = Y up(w) = f(x) = ful2).

k=n+1
KN o, (x) 72 AN IE S R U 2, ﬁﬁu EIELE. T REN TS RN, N TEER z, T8
{on(x)} AR, LN E Zun ) £ X Bk, SHMEEREER 2,

lim ¢,(xz) =0.

n—o0

AU — B, RFFIEXHER e > 0, fAE— n, XN THAER z #A o.(x) <e (KA
TR BB n X ATEREXT)

FRIEYE. BWRAFAE ¢ > 0, MEE n e N, f£ X F#E AT UAHRBNERS o, (2,) = e B 2,
R4 Bolzano-Weierstrass EH, AT UM {z,} o H—DMECT IR 20 BT {z,, }. H
om(z) RRELLME, XHMEER m, #FH

Jim @ (20,) = om(20)-
XTAERER m 528K k,
N =m = On(tn,) = on(Tn,) = ¢.
Ak — oo, 157

lm @ (2n,) = pm(zo) > €.

k—o0
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HixE

h_r)n Om(x0) =0
TE. O
ENX 1.27.16 A TEXE X = [a,b] AURSKE R Zun ), B TFHE—Ae>0 ZE—A

n=1

## N, X8 x ¥ LU A FRAIT X[
(a1,b1), (a2, b2), - (a5, bi), -+ -, (ax, by)
i, Hix X e o] A8 R 4R kAN 40E
Ny, Mgy w e Mgy e ey T (> N)’
FEH/NTF X FHAEET (a,b) (i=1,2,--- k) B8 o —ZH &L FEFK
[f (@) = fo ()] = lon, (z)] <,

T A 2% 2k Zun ) E X FU—BRS TR f(2).

EIE 1.27.17 (Arzeld) BEH u,(v) ER B X = [a,b] AEXELEL, R Zun(x) T X
n=1
WS MR E A f(x) £ X £8 — FHE X N—BEKAT f(a).

WERR = i1 f(x) £ X ST RARRK ¢, (o) HIELL /£ X PMERUT o/ LIRS EM
Boe AN, X o Al REBIXFENERY o' > N, 613
|om ()] <&
IRAE o () HIELENE, 78 2 BIZENBIR o' = (2 — 0, 2" + 0') WA RPIAEL:
|ow ()] <&
BT (o 2 X P ES, AR E IR T RS {000, on}, EFRFEER X,

r’ex

A X i) B 0 — BB SIOE S LT X
< HHRH Zun ) P ST B AR f(z), fE3BE ¢ 5 N J&, Ak e ik
X [8] (aj, b;) %ﬁﬁﬁ@ n; (i=1,2,--- k). /£ X RIS 20, & 20 € (a4y, biy), NI

[F(2) = f(xo)| < [fni (@) = fui(@o)| + lpn, ()] + lipn; (0)]
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KN @0 € (aig, biy), ATEA

|on, (w0)| <é,
¥ € (aqy, bi), W

|ion, ()] < e

AT AR B FERIEL S > 0, 1524 |v—x0| < 0 B, ML 2 € (aq,, by, ), TH | fo,(2)— fo,(z0)] < €,
T&
|f(2) = f(zo)| < 3e,

f(x) FERL zo HBESEVEASHIE. 0
F 1.27.18 AXAREEZ 4 E Dini 2.

FIE 12719 ® X = {a} RABRE «c WERLF RS ZRNE X LWE -1 BHK
un(z) (n=1,2,---) #MEARERR:

lim up () = ¢,

BB Zun ) T X T B, K AR IR T AL A B R Bk

o0

ch:C’,

n=1

ﬂﬁ%ﬁ%}j% ) # f(2),

oo

i S2) = €. 11y 3 2) = 3~ { B ()
n=1 1

n—=

EHE 1.27.20 £ FH u.(z) (n=1,2,3,--) EX X = [a,b] L#EE, a&Zu %

X bk, Mg Zun tifn f(z) R4 A B A

/f dm—Z/un

n=172

[e.o]

B 1.27.21 (— SO IR SR A ] ) ﬁﬁ}jw{ﬁﬁ-ﬁiwl]ﬁ S e S T
B f(x) = 0. Eot

12 1
lim Zfdx—hm <1——>—1 TE’/f
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. D 3 ‘\ \,\\Tﬂf N > naj . (TL— 1):,17 -
Bl 1.27.22 (—FOOE B RR ) 2% ;L+n2x2 1+(n—1)2$21 S — sl
HFEH f(0) 0. X H
1 1
ik 0 %dngl—{& 111(12;”2) -0 0 flo)dz

EE 1.27.23 FHE u,(z) (n=1,2,---) £XE X = [a,b] L2 TR, HFEH Zun(x)
— Bk, MBS f(o) AR TR, #4 BT A -

/f dx—Z/un

n=1v¢
B 1.27.24 (—HUESMERER AT 45) £ [0,1] £ = X E%
{1, r=" (m&nAi%K),

HEN uy(z) AREERAATESEE, £ [0,1] L7 EEIKEF £ 75 FH Dirichlet
B 3K

EIE 1. 27.25 WEHK u,(z )(n: 1,2, ---) EXE X = [a, b] THESNIH U (). FEX
/& Zun ) sk, B %k Zu — B, M4 Zun ) Hif f(x) E X LRR

n=1

%, B
= (@)
n=1
Efﬂ 1.27.26 WHK u,(z) (n=1,2,---) ERX [ X = [a b] EAARNFH u,(z). BREHK
Zun FOE—E RS (WnE v =a), MAHK Zu ) E X E—Bokes, ME#H

Zun )£ X B3RS, BEHHF f(2) £ X EHSH
= ()
n=1

MERR S iE R R 5] #E:
5138 EH] z € [a,b], THTFE [a,b] 2 v # o 1EFEK

Z Up(2) — un(xo)’

Tr— X
n=1 0

e # — FOR K.
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CSI B MIERT: XHERI € > 0, B9800 ) ) (x) —S0lSk, 4 N e N, {152
n>N5Em=1,2--- B, & i

n+m
Z up(z)| <e, Va€la,b.
k=n+1
BUE n 5 m, %R
n+m
Ux) = Z ug(z),
k=n+1
BRI U (2) W
n+m
U (@) = | Y up(x)| <e
k=n+1
i Lagrange " 1H € P,
n—l—Zm U,k(ZL‘) — uk<$0) o U(IL') - U(Z'O) AT x5 o 210 U/(C)
T — Xo n T — X 7
k=n+1
BRI T AT« # o,
Mzm ug() — ug(xo) o .
r — X
k=n+1
XELE] T 53]
B 2o = a, WL
U (1) — up(a) -
Z I —a '5‘ Z un - un

n=1

— B K gt Zun ) W Sn] HE HH 2 Zun —HURSL, WL ERIA f(z), T

T — X T — X

S ala) = tafe) _ ) = J(an)

n=1

XH 1z € [a,b]. BRONAE— BSOS S Al EUZRIURER, fT A

f'(zo) = lim J(@) = f(zo) = Z {:cllgclo p— } Zu o),

T—T0
n=1

JE AL B ZHIE 1. O
52 5 3 1 — Bl S T e 1.27.6 1951,
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1.27.3 A AR HBES K/ E——van der Waerden BH{#]

BT wo(x) HFTH o 5B b%EﬁZ@mﬁﬁﬁzk@ﬁft—Aﬁm{fSgl
(s € Z) KK IA FRRRbbfy, U R a6 B 1. BB 1.39 (a) HETTL.
XF ke N, FATH )
uk(x) = uoilk x)
XA B HLAE 21,?; Lk, B Mﬁﬁﬁmf-bmgﬁﬁmg1w<)
e o4 T 5 20 PR 4T 4
(a) y
-2 -1 0 I 2 -
b) y
) -1 0 1 2 -
K 1.39
BLTE R LR 3K _
= Z up()

B9 0 < (o) < 5 SRR, Ik o —

ﬁ%ﬁJﬁﬁ&&iﬁ
W%E%ﬁx:x@ﬁMEEmﬁm%Kﬁzz

(k € N), B LA gt Z - 4k

_ (n € N) 08042 A

Sn S, +1

<y <

2 4r p o (€D

ST ARIX L P X [R]

Sp  Sp+1
A =
n [2 1. 4n} (neN)

e NE AL R ANRFPIX RN N AT AR S R 2, eSS 20 AREEESE T XK
g2

M n— oo B, 2, — .
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BUEFR LR ML

f(xn i Uk In — Ug l‘o)
k=0

Tn — X n — Lo

TR k> n i, $ 4 — & ug(r) K % YRR, FTUA g () = wg (o), BN
RIEET 0. 45 k< ny W ug(x) £ Ay EREMERIE Ay FrESHIXIE A, EHZ22MER, H

uk(@n) — uk (o)

=41 (k=0,1,2,---,n).
Tn — o

XEEA
f(xn) _ f(mo) _ &
Ty — To - kz%(j:]-)a

B2 n & 8O0 X EUAE 9B %, 2 n N BE X HUE N A8 BRI n — oo IARLERIEL
Anlgea A RERIR, Br AR EE o = oo B A IRET T

1.27.4 Legendre ZINz\

Legendre 2 I a0 R &5 00E X

SIEE 1.27.27 (n K) £TA X, (z) A n MERER, XERHME -1 5 +1 Z[4.

WERR AW ¢, = 1 BFEAZ TR (22 — 1) = (v — D)@ + )" FER n — 1 DMALESH
FHAE v = £1 B4 0, FrRURYE Rolle EH, B —M FHAE 1,1 WAR, —H SHE
[—1,1] WA 2 MR-een — 1T SEAE [—1,1] WFRT £1 3808 n— 1 MR, XX SHNH
—X Rolle & B, fH1FILE. O

X, (z)=c 22 —1)" (n€N).

(@2~ 1) BR e+ 1) 5 (- 1) FITRR, B Leibniz 258173

dr— k dk:
X = Cp —(z—1)" 1
n(z) =c £ (k) dzn— k(x )" Ak —(z+1)"

RN k> 1 RIS s o — 1, Brid
Xo()=c,-nl-(1+1)"=c¢, 2" -nl
Rickth, FATH
Xo(=1)=c,-(=1)"-2"-n

! RABEAEIEZTRIDA Py(2), M Py(1) = 1, Po(—1) = (—1)".

o nl (2 )u’

W e, =
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EIE 1.27.28 Legendre £ W X, (v) i# & 77 42
(2 = 1D)X/!+22- X, —n(n+1)X, = 0.
MERR 4y = (2* — )", HA
y =2nr- (2 =-1)"" = (2°—1)-¢y =2nx-y.

XX EX IS E 0+ 1 B2, 1 Leibniz A3 A15

1
SRS
(22 — 1)y 4 229 —p(n + 1)y™ =0,
I b c,, B3 30 P EE s e £ 2% =

FHEKR A n REB X, (2), ERERREURT n W2 Q(x), #H

[ xwawar=o

Ho o 5 b RAERL M5

A 0 WETR X, (2) WUBEERE A 20 RETR R(x) 05 0 B S¥, i R()
TH X, (r) 15 n WEMEE]. WIRAEGAR FRESRA, (2 o = o HEER 0, 1
L5 R(x) i FM

R(a)=0,R'(a) =0,--- ,R" Y(a) = 0.
BT LA R A 45 oK — A 2n IR T R(z), X THERXBULT n 20 Q(x), #A

/b R™(2)Q(x)dz = 0.

33 I A i AE 25 OR B BR  S RO BTG, LR 31.

SUB X RER 2 B AR, WERASH BN Pk 25, SRIGM 2 MR mE— 1. S5z b, % o fl o 2
T2 )2 1 2 T, IR T o, 18 o(2) — (@) AREREE n—1 2T, % Q(z) = ¢(z)—cy(z),
AR R,

b b
[ e@a@ar=o. [ u@Q@ o,
M
b b
/ (0(z) — () Q(x) dz = 0, E[J/ Q(x)dz = 0.

H Qz) =0,0(z) = ().
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R™(2)Q(z) dz = [Q(z)R"™ V(z) — Q' (x)R"™ ) (x) + - -

) QY (@) R(@)] |

a

+ (=)™ /ab Q™ (z)R(z) dz.
VER BRI B QM) (x) = 0, NIAI
Q)R V(b) = QMR D (b) + -+ + (1) Q"D (D)R(b) = 0.
Ik, BRI T
R(b) =0,R'(b) =0,--- ,R"D(b) = 0.
FE R(x) Lha 556 79 n B4, B5 (10— a)"(x — b)" RE-AMEKET. T2
Xale) = ear [l = )" = 0.

R, 50 a = —1 5 b =1, 51593 Legendre 2 Iz,
(Bl B R 1 % T Legendre 2T P, (x) WZIE, 74 Py(xr) = 1. 2T P, (z) 1ENEEL
PIZHEYES n MR P, (7) BEiRIRECN

2n2n—1)---(n+1) (2n -1

21 . pl n!

EIE 1.27.29 & n 5§ m 2WNTAEFR S REH, N
1
/ P,(z)Py,(z)dx = 0.
-1

HUERR 1% Legendre % i) & RIS, O

1 ) 2
P2(z) = .
/1 W) =5

WERR iR AR A BB 1.3.1) , Pl n — 1 A8 n, 4

_ a4
~ dan

EE 1.27.30

u (2 -1, v= (2 -1)",
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HEZR v 5EME n— 1 rSEHCY 2= +1 B8 0, WH
1 n n 1 2n
d 2 d _ n d 2 n 2 n
/_1dmn(x e 1) e = (1) /_1 [dxzn(a@ 1)} (2 — 1) da
1
:2-(2n)!/ (1— 22)" da
0

s

—sin 2
R (2n)!/ cos® 1 ¢ dt
0

(2n)!!
— 9. |
2 ) G,
2 2
— I

1 [(2n)1N]7.

FR 1
2 _ 2 2 n 2
/1Pn(x)dx e 2n+1[(2n) ] T
O

EIE 1.27.31

(n+1)Pyy1 — (2n+ 1)zP, +nP,_1 = 0.

WEBR T Pu(v) 5 Poyi(z) SERIREG 5
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y™(0) = ;Ho
0, 21n
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BIRR 32 % f < C0,1], M

[ [ - 50 (4)] - E05 0

SRR 1 k
n b _f(k
LHS = lim nz sz(”)(x—é> dx
n—00 1 % Xr — n n
n k k
DA . = n) — o n k
nin 5 IO IG) [ (K)o
EnE[%%} n—00 1 gn - % n

n

poymien 1 oL
—— QJL%;f(”")n

1
:——/ f'(z) dez = RHS.
2 Jo
O]

T

WERR 2 W g(z) = f (%), ¢ (z) = %f/ (ﬁ)’ g(0) = f(0), g(n) = f(1). H Euler-Maclaurin
R (B 1.29.22)

—~

S 1 (%) =00+ o) = =900+ [ gte)de + 5 100) + o] + [ Buwlg ) o

n __ _z 1 __
lim Bi(z)g'(z) dz " im Bi(nt)f'(t)dt = 0.

~ 1 ~
M f e R[0,1], By LA 1 ~AFAMHAE [0,1] L], H / Bi(z)dz = 0. i1 Riemann E#¥ (&
HE1.13.4) 0 EROL. ’ O

oRR 33 % A A%, & B = lim (Zarctan— —An) H1, K A B.
n
k=

n—oo

fi# W f(z) = arctan L H Euler Maclaurin sRAIA (ERE 1.29.22) ,
n

~

;arc’cang = kX;f(k) = /Onf(x)dx+ % [f(0) + f(n)] +/OnBl(x)f/(x) dx

T 1 T "~ n
— (X - Zmo T Bi(z)——— dz.
(4 2“)"+8+/0 @)y de

n__ _z r__ 1
lim Bl(av)L de —= lim Bl(nt)—t dt

n—o0 [ n2 + 2 n—o0 [ 1+¢2

Riemann &
—_ O7




H =% R - E=S AP
T 1 ™
tA=—-—-In2,B=—.
[A] b 1 3102 3
\ N8 _ n n _—
Bl 34 X A, = 2+1+n2+22+"'+n2+ 2,?31_}1207%1—14)

WEBR & f(z) = —2 i Euler-Maclaurin 3R FIA 0 (22 1.29.22) |

n?+x

= Zf
:__+/“f )+ 2 >+fmn+47§@vwwm

- ——+/va<Mm

4 4n
, 2
M /(@) = = gy AT
lim n (% - An> 1 lim n/n El(x)f’(x) dz
n—oo n—oo 0
2

Z_l n—00 n? 4 1;2)2
=z 1 f~ t
__|_nh_)r£102/0 Bl(nt)(1+t2)2 dt

Riemann £ 1

Bl 35 B o > 1. Kik: T2 [0,+o0) FHYIEF FHE f(2) # R

f'(z) = f*(x), z€][0,+00).

MERR (ERRAFAERX AL BREL f(2), W f(z) > 0. PR f(z) 27 he B 18 pR 5L, &1 r] 15

/

( ! fl_o‘(x)—l—x) <0.

a—1
L ﬁ Fi0(z) + 2 R R R, T

—— Mz + )+ (2 +1) < ) + a,

a—1

a—1

a—1< f17%x) = e+ 1) < f17%(2).
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Hik ol (z) < ﬁ flo) RA TR Gitr f(o) BPROBRPERTRL lim  f (o) 034
W EE B, F1E € € (2,2 + 1), 15

flz+1) = f(z)= (&) = (&) > f*(x) = £(0),
%z — +oo, FRALEHET 0, (HXE f(0) >0 FJE. O
B8R 36 1% f(v),g(x) £ [0,1] L2 BEE R, #HE

0< f().g(x) < 1. Alﬂ@dxzzgﬂﬂd%

jﬁi/|f 7)| do <

1
2
WERA BT £, g AT SR BB B B SR, ORT AN VLT A T A B S R A B BR . i A(x)
f(z) —g(x), MAHER 2,y € [0,1], B |h(z) — h(y)| < 1. ZREAN, X >y, BAITH

Blid
Cr={z €[0,1]| f(z) 2 g(x)}, Co={z€[0,1]] f(z) <g(z)},
W Cy 5 Coy 7 RINA R BEAMSEIX 8] 19, H

/C1 h(z)dx = —/02 h(x)dz.
FI (G (i = 1,2) 25 C; Fid SRR I B2 AL, T [yl + ol = 1. A
)| dz = h(z)dz — h(x)d
/)U o)l do = 2([;<> o= [ haye)
e il ) )
<(|Cl| x)de —|—|02 /02 /lh(x)dx /Ozh(x)dx

~ L @ de+ —/
|Cl| C1 |C2| Ca

< sup h(z) 4 sup(—h(z))
Cq Cs

< L

B R ECR A BRAY (IX1A]) Bee g, fERF—/NBUIX R o 4L
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HE, EEE—NMAERKE |h(z) - h(y)] < 1. 5358 HHFEA |G| FT 0, N

A

[BlRR 37 ¥ f(z) ER LA TRIERA LANESRHEFELR o R

+aL:f@dt

WEBR AWiik f(z) BRI & m = ziIellgf(:v), g(z) = f(z) —m, W g(z) AFETELLH

A KAk f(x) 2K F K.

A= ’ d
sa)+a [ g
NAEFURE . TR g(x) RTiead, B
g'(z) +alg(z) —g(z —1)] = 0.
TR
[e*g(2)] = ™ [ag(x) + ¢'(z)] = ae™g(z — 1) > 0.
UL e g(x) IR EL, MM
A — ! —at d
ola)+a [ gl
< ax —at d
< g(x) + aeg(x) /z—l e dt
_ g(:c) + ea:pg(x) [efa(xfl) _ efax}
=eg(x).

FIrEA
g(x) = Ae™®.

NIAA glx) BITHIFN 0, Ae™ >0, FTbL A = 0. iR
’ dt =0
sa)+a | g
AlED g(x) = 0, B f(x) NEHL
)8R 38 % f e C'0,1], H f(0) = f(1) = 0. Kif:

(/ole(@ d“’)2 < 4—15/01 (F(2))? de,

FEMIYERY f(r)=Ax—2%), £+ A BFH

266
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PR,

6/01xf(x)dx:/ol f’(x)dx—/ol 3x2f'(x)dx:/01 (1-34%) f'(z) da.

i Cauchy-Schwarz A&,

36 </01 o f (@) dx)2 < /01 (1-32%)° da /01 (F/(@))? do = g/ol (F(2))? da.
U ED 7 1
( d@“) 4—/

SO HAY f(2) = A(1 - 327). Z54 (0
E 39 % f:R — (0,4+00) 2 EFK, HXHHE v,y e R, &
1f'(x) = fy)] <z —y|*, EF ae(0,1] BFL

KAE: MHE 1R, E |f(2)E < 20

f().

[0
MEER 1 Xf[EER 2 € R:
@ & f'(x) =0, WL KL
@ # f'(x) <0,
h=(=f(z))* >0.

0< f(x+h)= / 1t
:f<x>+/ () - f(0)] dt + f (o)
<t [ -arare f@n

= f(z )JrﬁhaﬂﬂLf( )h.

Q=

RN b= (—f'(x))~ B
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H
Jin
o
Py
Fk
%

@ # f'(x) >0,
h = (f'"(x))> > 0.

0< f(x—nh / f'(t)dt + f(x
=/h[f'<x> £ dt — P+ 7a)

> / xh@c C0ed - f@h+ f()
1

— a——l—lhaH — f'(x)h + f(x).

RN b= (f(x)) B

a+1 a+1 a-+1

[f@) = (@)~ < ——f(@).
gl B
, atl a4 1
@I < @),
O
HERA 2 VEFEFIXT « € (0,1], a-Holder E4; = Lipschitz &4, KL f/(z) & R LRIELLNR
B T2, SHMEE v,y e R, TATH
1
/ f(u a1+ 0 -

Py — o)+ / [ty + (1= )z) — f(0)] (y — ) dt.

0

HIZAF A 15

/0 Pty + (- t)2) - (@) (g — ) dt\ <lr—yl / 1ty + (1= t)z) — f'(2)] dt

|x—y|/ t( — )|° dt

— 1+a
a+1| — vl

fly) < fl@) + fl(x)(y — o) r—yl**,  Va,y € R.

Ly =a—|f(2)|" " f(x), 155

a—+1

+

0< f(y) < flo) = |f(@)]=F +—|f()| = f(z) - ()] =
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fivd
, a+l +1
F@) < ——f).

]

1
[|]&E 40 & f e C0,1], H I —/ f(z)de #0. Kik: FEABWNH R 21,20 € (0,1), £HF
0

1,12
flx)  flz) I
SERR W P /f (t)de, W F(0) = 0, F(1) = 1. fA-ERH, 27 ¢ € (0,1), fHid

F(¢) = % i Lagrange H{H & 2,

e = = B R S]
p@ﬁ_ﬂ?y_m?:?@:2uiw e
! r__1 4 — 2t 21— ) =2,

]
olff 41 % f € CY0,1], B f(0) f(l):f(%) =0, #H R
1 1
([ sma) =5 [rer e
KiE: f(z) =
WEBR /i 1.12.12 45877 %0
1 2 1 1
([ r@a) < [ roran
Foojrs B s FLAY
f() = C’:U(lZ— :lc)7 (©>0).
EﬁA@%%ﬁﬁ<%>zow%0203¥%ﬂ@zo -

BJRR 42 WEHK f A [-1,1] L&, M= sup |f'(z)]. wREHFHEac(0,1), FEZ / fz)dz =
z€[—1,1] —a
0, SKik:

[0

< M(1—d?).
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SERR #93% [0,1] LIIERHK F(z) = f(x) + f(—a), W F'(2) = f'(x) — f(—a), NIl |F'(2)] <
2M. FiH
/aF(:v)dx:/af(a:)da:+/af(—$)d:c:/_Zf(m)d:v:
WRIER SR —FE e, 77E € € [0,a], fH15
aF(€) = /0 " P(a)dz = 0.

Ma#0, % FE)=0 T2

‘/llf(x)dx :V:af(x)dﬂ/if(x)dH/alf(x)dx
/a ' F(e)do] = / P@) - F(E) do

Lagrange H{E & # / F/(T])(x _ g) dz| < / |F/(77)| (ZL‘ - g) dz

1

a

<2M/ (x — &) dx = M(x — €)?

= M(1—a?) +2Mé&(a—1) < M(1 —a?).

BIEE 43 & f e R[0,1], EAE#H m § M, #4% m < f(x) < M, Vo € [0,1]. Kil:

! dx (m+ M)?
1< < .
/ flw)de f(x) dmM

WERR 2 AGE X H Cauchy-Schwarz AZE(AT 15,
NFAHBAER, BT

0</01[f(m)—m] [ﬁ—%} dle—l—%—m 7__/ f

m 1 dx 1 ! m !
iz ] Gt W= g [ e

/f ) da 1 dm <(1+1‘n})2 (m + M)"

FITA

EEfAIEES

(z) 4. AmM
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B 44 % x(t) & [0,a) LES, HiERE

o(t)] < M + k/ot ()] dr,
XE M5k NEFE. KIE:

lz(t)| < Me*, te]0,al
MERR 4 y(t) == M + k/ot |lz(7)| dr, N
y'(t) = kla(t)| < ky(t), y(t) > |2(t)].

i oy

CORTOELTINN
XU BREL e My (t) 75 [0, a] BRI, N

M = y(0) = e *%(0) = e ™y(t), tel0,d],
R
Me™ > y(t) > |x(t)], tel0,q]
m

N NN N u 2 - 2 k_2 k S
B 45 i 5K Y TN TR gy et e
k=1

HEER HHAF Peano RINH Taylor A X115

9 " 27 n
—In(l —2)*=-2In(l —x) = 7—1—0@ ),
k=1
2 2 — (2 —2?) n
—In(l-z)*=-In(1-2z+2%) = ’ + o (z")
k=1
A .
"L (22 — 22" =2
0= BT TB ),
k
k=1

i (22 — 22)F — 22
k

=o(z") (x—0).

FM AL © M2, XAE 1o, 2" F WTTRERL 2" BEER. O
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R
Jin
o
Py
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%

B8R 46 X EHK f(v) A xo L8 n+1 WSH, B FO T (20) # 0. % f(2) % x9 A% Taylor
INEWSI

. 1
SKAE: lim 6(h) = —T

WEBR S5 f(x) 1E 2o A Peano R Taylor 2
n thrl
f(wo+h) = f(xo) + f'(xo)h + - + Hf(n)(xo) + e+ 1)

f(n+1)(370) +o (hn—H) 7

R EIF R £ (2o + 0(h)h) DRI, 135

=1 (2, 1 n _—
Flao 4 1) = floo)+ £ ol Lo —Ehmt 2 [0 ) 4 04 k) -+ oh)].

P A A
+o(1) (h—0).

]

PJE 47 WA f(x) E (0,1] E=FFF, f(0) = f(1) =0, FFEAE [0,1] L f(z) B95R/NME
A =L KAk B §,& € (0,1), 7R f7(&) 28, (&) <8

MERR ¥ f 1E zo MEUEIR/IME —1 < 0 = £(0) = f(1), FTLL 2o € (0,1), 2o B2 f KIR/ME

f(0) = f(xo) + f'(20)(0 = 20) + %f”(fl)(o —20)%, & € (0,0),
f(1) = fzo) + f'(0) (1 — 20) + %f”(&)(l —x0)%, & € (20, 1).
RN F(0) = f(1) =0, f(wo) = =1, f'(x0) =0 &

2
2f(&) = 1,

. _2x0)2f”(§2) =1
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v 2 2
f1(&) = (1 —20)? < (%>2 = 8.
@%IO c (%,1), I)_”J
2 2
f” g =< - 87
©mE Ty

2 2

1"(&) = > =38

]

Bl 48 (Landau AN5530) RE#K f & R L =W F. 10 M, = sup
z€R
My, My < 400, 3KilE:

f(k)(x)‘ (k=0,1,2).

M? < 2MyMs.

WEBR XMEE 2 e R 5 y > 0, B Lagrange RIH Taylor A, A

fo+v) = £@) + F@y+ Ty e o),
fo—y) = 1) P+ TP e ),
iR
() = o+ 9) — fla—y) + TEZID TR,
N
Pl <2422 s

EAPILRT y > 0 BUR/MEENTS

My M.
|f'(z)] <2 22,VxeR

]

X 3.08 HFMHHA f A (a,+00) EZMAR, £F ac R, WEBBHA M7 < AMMs.
(X Bt R ge Al L E # A Taylor EIF X HE—)

B)@k 49 % f £ [0, +o00) E =M R, f(z) B & xgglmf(x) T AAR, KiE: xgrfoo fl(z) =
0.
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WERR A8 lim f(x) = 0. 2

My(t) = sup )‘f(’“)(fv)‘ .

z€(t, 400

H i) @ 48 JeyE 3.0.8 n[ 45

ME(t) < 4Mo(t) Ma(t),
4t — +oo BEIFFIIE. ]
B R 50 X EH f K (—1,1) EZB R, BEE LT E A

(@) < [f @)+ [f(@)],

f(0) = f'(0)=0.
KiE: f=0.
WEBR B f(z) A f/(x) 7£ 2 = 0 b7 Lagrange RINH Taylor A3

f@) = 10+ fOp + T80 = T2

f'(w) = F10) + f(mz = [ (n)x,
Hep g ¥ 0 o 2. i

eel-4]
) 25115 )
5 |
M<M(§+5>, ﬁtﬁézé.
HIMEAS M = 0. # f|[7%7%] =0.
R A8 2514
L[ (@) < [ f(@)| + [f(2)],
N1
f (i§> =f i§> =0,
A4 flz) 7z = % uh sy BT, FIEAA £ =0, 0

@81 51 % E C R™ KiF: OF C E.

AR ATHL x € OF, MAHMTERE r > 0, B(x,r) N E # @, B(x,r) N (E)" # . 1fi (E)° C E-,
It B(x,r) N EC # @, AFHIE B(x,r) N E # .

F y e B(x,r)NE, & yc E, WORBFEIERN. 5y e (Bx,r)NE)\E, W yeFE.
Ml y € B(x,r) ATRIAEE ' > 0, 153 B(y,r) C B(x,r), FE B(y,»”)NE # @, #
B(x,r) N E # @. O
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W
Jin
o
=
Fk
&

EIEE 52 R FHfE—F & O — R TN AT HE S THAFIK TR

WERR XWER 2 € O, ] I, ontE o B O & AITXIE. EHivIkid, &1 O 27
&, o —EATREANET O BT X, 53

a, =inf{a <z | (a,z) CO}, b, =sup{b>z]|(z,b) C O},

M a, <x < b, (ay 1 b, ATLLRN do00) . I8 I, = (as, b,), TH&

(’):U]x.

€0
A WA X L, AL, A5, eI IR X HET O Had « B I, 2EE
v A O A& KIFXN, Wik (,ul,) C I, A¥EE (L,ul) C I, T2, =1, %
T ={L},co THERMMARP XA, FAERANIFIXE 1, #REHR B —NF AN
R0, BTl T 2L . 0

) 53 % 51,5 #HAE R FHWERAE, SiNS,=0. KiE: FEANTE O, fr O,, R
SZQOZ, i:1,2, _EL Olﬂng

MERA 1 @ JBiE d == d(S),S,) > 0. FIRIEE. 2 d(S1,Sy) = 0, W d(Sy,S,) & X, f74E
x; € S1,%y € Sy, {115 nh_)rf)lol\xn — vyl = 0. B Sy, Sy A S Bolzano-Weierstrass & B A,
%}, {ynt HHEBSFH), AR x, =X, y, > y. H 5,8 Wil xe S;,ye Sy, Mx=y
58NS =0 FE.
@ & X
O; = {XE]R" | d(x,5;) < C—Z}, i=1,2,

W O, NI, S, C0,, i=1,2, HO,NOy = 2. O

FHL b, H RS Sy, Sy AR ESR, dre 7R I :

0= |J B(x,d(XéSQ)), 0, = B(y,d@?’)‘%)).

xXEST

THE O A1 Oy #ZITEE.
I x € O, #x € S1, i e 01 FIMiEs x /& O E‘Jlj‘])ﬁ, #Hx e 01\51, W x €
B y’d(y,Sz) y €5, it d = d(x,y), Wl B M—d CB @ C Oy, x

3 3
e O KA KL 1O NIFSRE. A O, EHE. H=AAEALI 01N 0, = O

WERA 2 E X
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N AJUERA 3 7] Tk B A A A2 IS T
WERR 3 & X R %L

d(X, Sl)
d(x,51) +d(x,5)

W p(Sy) = {0}, p(Ss) = {1}, p(R™) = [0,1]. HEH 1.202 & SN Sy = & A4l p(x) 2 R

L R AL X
01:f1(|i07%>>7 02:f1<(%71:|>7

M O,NOy=2, H S C Oy, Sy C Oy H p WIEELNERIH O, Oy #2H4E. ]

p:R"—=[0,1], x>

[B]RE 54 Kif: KB FERER 207 EFCEEE.

WEER HH 1B 1.20.45, X R™ HHIXIK D HAEEW A p M q, FAAEELSRBLR (BIX M s (AT
EH)
v:00,1] =D, ~(0)=p H~(1)=q.
MTAEREEER r >0, () Bxr) = D % (0,1) f—MHFEE, ti Heine-Borel
x€([0,1])

BT RAEAE %1, %, € 7([0,1]), 4573 1([0,1]) € (B (xi, 7). SLAEATLMBE X n IFAE
S ([0.1]) BRI, e .

- (UB(Xi,T)> \B(xk,r), k=1,---,n.

NHEH Oy, -+, 0, RRX n DI, AU p € O1, q € O, (A Z MERHL—HIA]) .
FATLL p MlE s, 1E O) BRA O, BZEAER Ry, EEp 5y, EE O, 5HAN
Ok, MR — 1 ys, I y1 5 yo, REHEB MR EEITLERE O, N Ok, T
KA ym 5 O, TR q HIE

(X REAERE q ZRASEL B0, F£4E D FIAREAIHE U MV, 5

7([0,1]) = (v ([0, 1) nU)Y U (v ([0, 1]) N V),

9|2 1.20.40 (1) FXEENT ([0, 1]) AiE#E, 557 E. ]

bR AT A B S T X D, BOAZER Ly, € O1, Iy, gy SO, (=1, ,m —
1), Iy,..q C O, (XZEHT R" REITERZ M (WIE 1.20.47) ) . T2 HRROGIEIER,
TR I SR T A B A BRAN TS D A B A4S AR X p AR T
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¥

Jin
e
b
3
&

AR Mt Be— 2T ER B 1, [, PIAREREY (HARRRIGTE ) R, HEEL I
BRI ;0 [0,1] = D 4t (i =1,2) , 71 (1) = 12(0). FRATHIET X P K LB H ik AT S84k,

p:10,1] = [0,1], t+— (t—1)?

0.8
0.6
0.4

0.2

I I I I I
0.2 0.4 0.6 0.8 1.0

P’ 3.2: BREL p(t) 7 t € [0,1] LRIEME

R p e Co,1], H p(0) = 0,p(1) = 1,p/(0) = /(1) = 0. L& 7, = vi0p (i = 1,2), IF
5E UL

~ 1

’71(2t), t e |:0, §:| )
~7:[0,1] = D, t— 1

Vo2t — 1), te€ {5, 1} .

RIEE A RBOR FRERIEN K p/(6) £ ¢ =0 Fl ¢ =1 4 WK BWRERS 5 € C10,1]. X
FUTE I TR S B NIRRT R AL A IR A, FATHARXE D F
EEp 5 q M FOLIRIER. O

IR 55 WEH R R ESTH, ATE (xR | [(x) =} B 8 FH, £ A¥
#%. K minf {x € R? | Vf(x) = 0}.

B BT 87 FIRACFERAS <l H R R R? hrgA S, L f eI Bt
WAL, BN f 4E “8” 7 EIUEDN ¢, BTBL f FEPIAS “B8” S AFAE— IMRME AL, AR A
AL fRIRREEDY 0. CIX AN “BE RS KON p, FATIKTS Vf(p) = 0.

HRAEZ:. B V f(p) # 0, WS REUE R, X5 p MHEANBHAR A x = (2',27),
Do AIRMN ot R, A ot TR o MR IXAE S p AR A ST 1% 487 FIE
2L 2" B 2® RS HIBR, HiX 5 #Z7E 5 p A AW SR &, # V f(p) = 0.
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BH VAR 3 MY 0 s, I

flay) =[e+1)2+y*=1] [z - 1) +y* = 1] +¢,

uy

Vf(z,y) = (42° + day® — 8z, 42’y + 49°) .

AT R EA (0,0), (v2,0), (~v2,0) ek f bR 0.

minf {x € R* | Vf(x) =0} = 3.

I I I I I I
-3 -2 -1 0 1 2

3.3: “8” FIEKF4

[B]@E 56 (Hadamard A5530) ®& A = (a;;) € R™™. KiE: |det(A

B =3 (=1, ). TATBEAELITRAEM
j=1

n

Zafj—HZ-:O (i=1,---,n)

J=1

F det(A) MUEE. GV Hy > 0 (i = 1, ,n), 750 det(A) — 0, BT, B

n

L(alh'”’al’m"'7an17"'ann det +Z)‘z

70
60
50
40
30
20

10
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