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-2 VI-x/(I+00+2) 271-%
A | Y gy, HERARE. O

0] - x

B3 WRBA | 210 ds A
B M p<Inf, x0REA o<IM. 221 REL HTHUSRE
KUK EHEHNR, R RS

J-]x“"l {1-2)dx = juxﬂ-' (1 ~ x)9-ldx

+I]xp"' (1 - x)7dx,
Kt a€(0,1). % x—=0f
U O R LAt
W p>0B, B—-IROKM. Y 1 8,
AN -x) e (1 x)en
BB Y g0 BHRSL BHERIE p>0, g>0MBK. [
ETERELT—M p, g hEBH _TEMN B (p,q), %5 Beta &

B BRBES TN BEEMNSHR RN,

W4 BRES | e ds mosmE,
B oSs<tiB, s-0RBE, BEXRESES. ARA e
RFTES 5 Fe R
J+mx"le'“dx = Jlx"ie"dx + j+mx’“le‘xdx
0 0 )

1
L x—0 &,

xs-le-xhxs—]

BiblB— % s>0mtl S, M x—+ off,
xle gt lem 1,
NN RH &, fHA
x"le-x«:iz.
X
FTLABZABARE s BITHEASEN. BERERSY | >0k, O
EPBRARRT ~AU s WERERKT (), BN Gamma @ X R
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A—1TERINTENEHREH.
#l5 W®p>0, iTiEEL

[Z,
0o«
GEET
B OER—LL o =0 HBANEAL. FER -, B9
1
TR 1% )

BREEXGRILBRELE. AEEY, Yp-2200, BHA4REEY. BY
mAWSE, MY 4, G BE

A4
J ¢ %sin 1dy
Ai

< 1. (2)
BEB A =2kn, A"=Ck+Dn, B2 Y k— o iif

(2k+1)n n
J' #%sin !dt‘ o (Zkﬁ)”rzjlosin tdt = 2 (2kn)r? 3 2,

Tk

REGQBRETFER. BT
1
i Zsmtl-n-:‘82 e

BE2-p>1, Mo<p<tlB, )EMEH. WHE2-p>0, B o< p<2ht,
BFH =+ o} 2 REMBT 0, Sk Dirichlet XB%E, B|A(1)RE. A

$112 M EmE S 1< p <20, [Ty e ymEms g,

Y0<p<l B, (DMWWHH: Yigp<2it, (1&MBURE; Y 2gp< whf,
{(DE®E. O
Me Ha>0, RS

r= ) (-
Tres

B ARY—-ond, smx_ﬂ Bl x=0 B—1THE. SHBERIIR
R

I= ﬂ[(l s 1]dx+Jw[(1 ST ) ds

=f|+f2.

BB L RERH, BT

. l]dx
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REWH. AXY o
shx:x—%f+0(f%
A
L Lx +g(x*)——xz(l+0(x ).

x 3!

1) ")

Wa <, LE TR, BB BE L, B

sin %

1, BT R HB

(1_?11!!_") =l+asmx+0(%),
x x :

B LA

(l_sinx)"'_l=asmx+0(l)

x

BB [ e e, [ o L) ax maras s 1 S, 8 1
H0<cac< Eﬁ%ﬂ"&ﬂ O

RER—TRABS LEOES.

577, RIEXESHS [ /(0 ax B, RERAZIEL

[;f(x)dx,ﬂwf(x)dx
B, FERE
[rwa = s e
XMERE, S A, ATTHET + of,

o
lim J‘ Kf{:c)dx (3)

A -y

A ®

ﬁE-ﬁﬁﬁ@ﬁﬁf%ﬁ,ﬂmﬂmﬁﬁE,@§A=fW,
F
lim[ Kt'(x)dx (4}

A=+ = _
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mRpEn. AERS | xdx EREFMEY. AN

A )
j xdx:'l—(Az—Az):
A 2

(3) EHMEBUARAFRE, DHRTFEN.
1 5% 5% BBt

lim Fdf(x) dx

A=+ =

F1E, BREEIEIRS |/ (x) dx § Cauchy M, 2K
3 A
V.P. j_mf(x) dx = lim J‘-[(x) dx.

A=++m

i fm

+ A
V.P.j o 2dx = lim'[ 1 5 zdx = 4.

+ x Asya + x
M TFEBS, FEWLLE X Cauchy HEMEA.
WeRfERE[a, b PME—HBE, BX

V.P.J‘:f(x) dx = lim{ :-}(x) dx +jiéf(x) ds).

S| 9B T8 Couchy AT

1 —t 1
V.P.j gﬁ:lim('[ d—x+j @).—_0.

1 X e LA X

AR AE, WRMEFSFREE S Cauchy £E—FHE, HRZF

#ojd 11.3

1. KIS F A EEARe ) adhlt.

V) IR SR ' (2) ] " lalle )y,
0 1+ af 0 x*
Iy dx . 1 \/_x
(3)L 2F ¢ 57 (@) ¢ efint _ ldx:
E10 sin x re d
{5),[2 10g sin x | , 6 J’ x
0 Wy x ®) o 2 {log £)°

2. FUBF T 5 AW ARG 00 3 b AU o e A A
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po
(l)j x%sin (x7) dx, q 5 0;
0

*® ifsin x
EJ dx, 0.
()u l+quq;

T} 11.3
. ¥R AR
4o Sinf x ¥ —
peeld),
Q X
E R S 2

B FEODAER, A x=0F =l HARANLLHR. L
ﬂf(x)dx ek, &

n-{
LEHEGRATAL W L AODALHE, im LD (L) as az

— =
n k=1

ﬁ'é.ﬁiiﬂf(x) dx 873 H T

f(x =l' 1

x 1-x"
AR 2 MY GERIER, NEE >0, F

. 1“']+2“_l+'"+n.“_l__l_
nln: a = .

R fE(-w, o) Pk, B
Jim f(2)=a, limf(x)=5
WhAE. EREE >0H

J‘i:(f(x+:;)—f(x))dx= nla-5).

. a>0, b>0.
(1} o X FA[0, + o) Li® 8k, A limaf(x)=f(+w)ﬁ-ii, i BY

** f{ax) ;f(bx)dx < (

0

FUO) - f (s @) ) log 2

(2) #R fA[0, + =) Lk &, ﬂj:“ o)y, e
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J’*‘f(a.t) ;f(bx)dx = f{0) logai;

¢

(3) 4ok fA(0, + ®) Lk %, (4 o)A, ﬂj;f’;—“dx TR
J*”f(ax) ;f(bx)dx = f(+ w)lugf.

o

7.8 M LR L RGHETH S,
+B_—ax —bx
(I)J %dx;a)ﬂ.b)ﬁ;

(2}J cos ax —eos bx) 4050,
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EH0EF, RIOTFALHTRT - HERNRRTEE—BEE, ©
ME—MALFEK. XI—FRIOVE TR - HPHRNEBREE-—=A%K
¥

z (a,cos nx + b,sin nx),

EHE AR A RN, TERERE, FURRE S, THAE
TNYEER, CRIBEA, HIREASH . AR, KL 5
SHEERETA.

§12.1 [EHABI& B Fourier 83 &Y

RATAE, ERFMFEHARNGE S, X CABAPEAR, PEF 2R
WIE TR XKEBFRNEAR. THARNABASOEAN. AYREET
LLRIA 3 eR3OR S . 5 6T B0 00 P 0 o R B 0 P A0 R 38

% (1)=asin(w£+tp),

EMERR T, o WA, ¢ BANE, o« HHRE.

BHIEH, WABEMR N EERING SRR AR, WHA R
BARGEEERNOERKABRAEET. #in

x (t)=snt, X, (t):lsinf&t,

3
MENERR o =1, SEMNBARE =3, TI8MmER

xq (l)+x2(£)=sin£+*]—sin3t

3
R—A8CR BB
AT UL, A SR T I T O A R B A O e 0 PR
W RURE, —TRIEEGABEH TSRS T M IEENR. x4
BREAMPE MR BTIE— R R 00— E 505 R 5 o i
B BHURBRE TN
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fle) = EA sin {nwt + @,), (1)

MEREHFX— K, a;'t—fjcifﬁfﬁtiﬂﬁﬁﬁiﬁiﬂﬁﬁf%
R g (OB—TU TRAMBEAMEL, FERAR

x=2—;,r£ﬁ!=%rx
wE
g (1) = g(““x) =f(x),
M2 R 2 REBMRYE. B, RFiTEN o VABHBRBEY.
WREM 2 ARMORBHEYR, cHEFEE =1, FXX(OTEH
flx) = EA,,sin(nx + @), (2}
#id
ap = 2Agsin g, @, = Asing,, b, =A,cos g, n=1, 2, *,

W)X njE R

f(x}_—+2(acosnx+bsmnx) (3)

EHE 3%, ﬁﬂi%&%?ﬂﬁ%ﬁ@ﬁﬁﬁ% — FR 5 1R 1 8 3 o ¢ ) R K R — 4~
MRAECERE: EHAKET, AN 2 WERERFRIENGH=H%
¥

ATEMITEY, EHI=AR%E

1, cos x, sinx, cos2x, sin2x, ***, cos nx, sin nx, *
M- TERER—EXH, BEERIFARANRENERER [ - n,x) b
MRS RO. XELHEITEMESH.,

_[ 1+ cos nxdx ={},J 1 + sin nxdx = 0.

—-n

MRA=ZALK

o]

cos mxcos nx =~ [cos(m ~ n)x +cos{m+ ndx],

b2

sin mxsin nx = —[cos(m - n)x - cos{m + n)x],

cos mxsin nx = =[sin{m + n)x -sin(m-n)s],

Xrlig3

.
J cos mxcos nxdx = nd,,,
.
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n
J‘ sin mxsin nxdx = nd,,,
-

™
J. cos mxsin nxdx = 0.
-=

HERBAIARBAEE, EAAFREGET, AHEL 2 8% FEERE
flx) = ?+ i {a,cos nx + b,sin nx) . {4)

BT (DB R, 3 E ARG - n] E—BORAT F(x), R
MERE R RS o, b (4 BT cos ne, HIHEENEL - n,n)
4.

J- Fx)cos nxds = %J’ cos nxdx

.4

+ }_} ( a*J‘ cos krecos nxdx + bkj

E=1 -r

RE="ARBERNERHE, AWMBEZTH0; AHE—MY n =0 EF nq,,
Sn AEBRNNO0;, BB Y h=n HEF ne,, X kxnftRyo. B
<)

sin kxeos m:dx) R

Jif(x)COS nxdx = Td, 0 = 0’1’2,_".
R, 2O FRFR sin ne, HEL - n,x] LB, BB
Fi f (%) sin nadx = =b,,n = 1,2,

TR

a, iJ‘ f(x) cos nxdx,n = 0,1,2,;

i (5)

T
MEBALES, (ONKERERT, TASK a0 MENTH o H—4
f— i FAR.

ARSERIFR (O FHRETLMETRT . (EXAE FEHHENEE
T B,

BENAS—PRERF, BT F R~ FBH 20 W71 B4 31 BT FT G
(AR fRA R B E R Riomann B, KAFETR,; R £ R

BB REECRENAMATRG, WFAMAR), HRAKRG), THEH—
BRM a,, by AT a,, by, HAUSHEEK=HEH

b, = J fix)sinnzdz,n = 1,2,.

43
*22 + E (a,co8 nx + b,sin nx} . (6)

nel
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ETENMRYETHRH, WREANE, EHRREERET f (), XENE
HAFH-LHME. BE-AETUFEN, ITMEERd fHHREN.

EN 12,1 B fREAMR 2 A, ] -x, o] LT HKETH, Hd
RHSVREMN a,, b, Hf ¥ Fourer R, H q,. b, RENREG)FEHR F Y
Fourier &%, ick

f(x)—- +E(acosnx+bsmnx)

THHEER, ﬁ?dﬁ%f“iiﬂ@ —H B, T Fouer AU EBWHFT
B2 K, XIER Fourder LI EEREH.

T EE M Fourier H A #F.

Bll1 RERBY 2 H8%, 8

f(x)={x, €[ -,

-%, x=m.
HHEH® Fourier &% .
W EH xcos i BFEYR, B

a, = %J zeos nxdy = 0,n = 0,1,2,,

b, = l'J- xsin nxdzx = —z—rxsin nxdxy = (- 1)""! }'
T).x Tty R
Fr LA
fG) ~ 3 =0 Zhin s,
n=]
A

x-z(ul —smnx € [-nmm). [
il 2 ﬁf%ﬁ%ﬁznﬁmﬁ A
={"

i EH) Fourier &3
B HEXL,

.1:6 (0#27{] H
2r, x=0.

P

iy xdx = 21[,

i

1

.o

l"Zfr

a, = _ﬂT-[:- xcos axdx = 0,n = 1,2,-,
1
n

rEa 2
xsin nxdx = - —
Jo n

b, =

o= 1,2,
BT LA
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f(x) ~ - Z; %sinnx,
WHE

£~ 17— E %sin nx,x € (0,2n). [
n=1

FEENETF, EX AL, EMNER—-SHFEMFPERH
EE S LE 12-1 f1E 12-2), B e Fourer Xt A —# .

—Sn _/’nn =%
/—4:1: /—211: an 3:: 4n S:l: X

B 12-1
y
—4n =i o 2n ar X
B o12-2

ETHEBE-~BE =, ELS¥id Fourer B MBS EHEE, AEES
X1 .
AT AP 0T LUE S — A 36 RS, B A8 Fourler 2% o, , b, R
hma = limb, =0,

h— =

EPELHERR, "FEEEI Riemann-Lebesgue 3| FHMT 5, 1F {7 a] a4
JTE] R R £ 69 Fourier R MA MR,

2 12.1 (Riemann-Lebesgue 513) % f7E(q, 5] F T B4 4 7 #,
(1973

A3 =

b
lim Lf (%) cos dxdx = 0, (7)

b
lim J‘af (x) sin Axdx = 0. (8)

l—=y4m

W RIBERA(TIRE. %t f#[a, 5] Riemann ATH, MMER,
BITFER B M, BRI/ (x) I <M M2€la, bR, IBn=[va], W
A~ + ot n>+ o, BEREM(a,bln %4, 5K
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x;=a+“;*{b—a), p=0, 1, -, =n,

i w KfEDKE 2, ] LHRE, BamT FRATRK, FLF

}iqlzwi&xi =0, (9)
RE Ay =y -5, HEF -
j oo Axde| = —i—lsin A%y - sin Az, |
<2
<%

leos Ax |l <1,

LI
L T x
_[f(x) cos Axdx = EJ " f{x) cos Axdx
= Er' (f{x) - f(zi.y)) cos Azdx
+ Ef(x.-_l)'rl cos Axdx,
AR, BH

r:f (x) cos Axdx

= Emibx; + %‘EM
im]

. 2
E‘E j&;' — ’ - .
;«; x+ﬁM—*0A + @

B ffEle, b EERFHEMEH, FHB 0B/ —HNBA, ML
e>0, 1 n>0, 1§

J‘b If(:c)ldx<*;“.

by
MT f&la, b - y] L Riemann AT, R AiES MR ME, T 4, >0,
YasA, HE

J :-?f(x) cos Axdx

<t
?%% A }4109 ﬁﬁ
rf(x) cos Axdx

b-n
j 7 (%) cos Axdx

=

&
+Lq%f(x}!dx<s.

RECUEM T (7) RS, IR0 B 0 J7 35 0T LASE B (8) R 3 Riemann-Lebesgue 3|
BUEE, O
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H Riemann-Lebesgue 3127 Z[ 7] 18 .

Bit Rla,l, 15, BEATTHERENTHAEHH Fourier RE, M4
lim Q, = 11+r2 b, =0. (10)

MR, FRESIS=HAY

L]
i ,
-2—0 + E (aycos nx + b,sin nx)

BEFRBEIE T HB LN THREA Fourier R¥HY, EEEEI—1
Fourier 140, #F(10)LAHEMWE .
A EEXA#E, EF3 F Y Fourier RGBT 0 MEBEEH AR,
ER12.2 BfE(-na] WS, fAIRFEEFNTHR MR (-7 =
fx), 4
au=o(i), b,,:o(i). n—>w .,

it in

i8R A o, b, 2870 Fourier B%, BSR4

1" 1 {~ ) LF
d, = ﬁj_ﬂf(x)cos nxdx = - _nﬂ.[_xf {x) sin nxds = - nb“'
b, = Lr f(x)sin nxdx = LJ’1r f' (x) cos nxdx = Lo
"omldy ant _; n "

BHa, =01}, b, =0 (1), FFlA
weof ) bmef ), wees O
EE12.3 R /&E[-nal LEEN E+1 BS%K, FVT BT
H, B
fW=f(-n), f/=f (-, -, fP0)=f%(-n),
R4

| 1
g4,=0 ;m y bo=0 k1) o,

iER A el” MY R Ol Fourier B, M EE 12.2 58,

X P vy o
n n n . n

b, =a' =_1_( —lbff)] meen t%aﬂ*’(ﬁﬁ: 'l—,:bf,“).
n n

mn n n

BT s AR A, BT

alt = G(L) , bF = a(l).
f 1

GifuAHEL)
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an=9(nkl+l)- bn=9(nkl+|]* U

MEXAEEALIFM, F8 Fouer REBTONEE, HE r i BMENR
=Ygk

%8 12.1

1. HEBA n k= A 3 H &,

T, (x) = D, (a; cos kv + Pysin kx)
k=0

#) Fourier A AE 4 .
2R FRBBMA I G TRALSTREH, 90,
(1) oR fE[-m2lFHE f(a+a)=F(2), HZ
@rp 1 = bopo =04
(2) %R A -ma]PRE f(x4n)= —f(x), HA
ay, = by, =0,
3. a,, b, RRAMA 2t TRELN THEH 6 Fourer 44, £+ 4
F ¥ f (x+ h)& Fourier % 4t 2
@ = a,cos nk + b,sin nh,
B,,=b,,cosnh—a,,sin nh.

4. do R 8 H
| | =
;ﬂ + (lag I+ 6, 1) <+ o,
k=1

? + (aycos kx + bysin kx)
Py

3 3 X MM A 2 4 & 4089 Fourier B &
L
5. ERmR 11_1."1,[ log xcos® Axdx.

P 12.1

LR fARABA 2 TREBNTREHE, 9],
(1) R FEO2r) &K, R b, =0,
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(2) =R FREO20)TiEH, T2 b <0.
2.3 f AR M A 2x & Riemann THREXK, wECE(-x,x)F £, £

weo(3). heofl). wee

3.3 f#la,b] L Riemann T4, E9;

1L:2fuf(x) | sin nx | de = —f;r (x) dx;
nliﬂLf(x) [ cos nx | dy = -ﬁ—ff (x) dx.
4RFE(-w, L ) LRHTR, 29,
tim "7 (o) Veinne 1z = 2770 das
im [ Ce) Veon e 1 ax = 277 () as.

5. fE[-e,e]l LEBETHE, £i
i J‘a 1 - r.;os Axf{x) dx < J:f(x) —xf(— x)dx

remd g

§ 12.2  Fourier £3 %Y B Ik 8% 5 18

BEFHITIE Fourer KR MBRARE, IR ELETHBIMARLET
3k
B x, LWH(6)RIAMY

S, (xy) = % + i: {aycos kxg + b, sin kxy),
BEWF o, b MEBRGIHEALRB
8, () = ir £(2) dz

+ 2 J (2) (cos kx cos kxg + sin kusin kry) dx

= %J‘_Kf{x) (5 + Ecosk {(x - xu))dx.
MA=AESR

- n sin(n +E)x
“_2— + Ecos ky = T T zm'ﬂ-', (l)
Kot Dain
81ln

2
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B3

Ly,
Sn (1) = %J':f(x) 5'“(” +12)( j.:O)d:r..

2sin — (x — =)

2
0T REEE 20 HEW, BOTRBAREBME N 2 -n, 00+ 0], FEEER
ﬁx—xu=t: ﬁﬁ@ﬁﬂ

n{n+3):
sm R‘|‘2

S, (xg) = ir f(t + xg) -—"-—t——dt.
-7 2sin 5
oMb X by T RO b VE P

RN
X — R = - v, BEE S, )WL EER:

. 1
x sink n + = |¢
5, (xg) = %Jo {(flxg + t) + flxg - z))—(—f)d:. (2)

28in
2
E T EER B4 Y Dirichlet B4, 2113 Fourier & B AR BRI H % 4.

i d

sin(n+"%-)£

2sin ‘;—
¥R & Dirichlet #; .

X%, Fourier MMM B, WENHARESHSETE » S (2)
YnroRRETRBRYEE. FHEL, -¥HIEHK Riemann-Lebesgue 7|
B XA MM TS R EEA A

LB ATX Dirichlet #14 (2)4F i —E MBI

R Q)EHHTBS

e {1 ).
ZEHIE-ITEEMER. BTRE

Flag+t)+f(zg-1t)

2sin %

FERE S, o] E B MM TTR, d Riemann-Lebesgue 518, (3)HEBRE -4
BT Y n-wfBT0. B, Y arobt, S, (z) WBEBREESE, LREK
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HEM2BE, TERETFRARNBE T80

) 1

sinf h + |1
lr (f(xg+s)+f(xu—t))““"““““‘—( 2] de,
L

25in‘2{*
X PG BENES FE(x -2+ S)PREER. B, RINMKBATT
H AT i 19 Fourier R B ERE.

BE 124 RARFAPAR 2 WER, TFE[ -] LRl #, R
2. f ¥ Fourier &M E S xo BEWH, WURBRBIMHA%IHE, X5 F s SH
T AR X,

Higt ol W, R TEBE F g 7 v SRS/ BRPAE AR ME, 1)
AEENER R INERR, 418 Fouder BHE », R &#%, WA
YA AR, BB £ 8 Fourer ¥ o, b, B FARARE] - x,1)
FRBEWHER, ERXTMERETEERR.

B 7 H A Riemann-Lebesgue 5| B 4t 7 1Y Fourier 28 B0l S 7 7 R E .

BER12.5(DniWAE) RABRPAN 2x BE] - n,n) b AT HK430T
PR RE. MESLE s, &

@ (t)=f(xg+ )+ f(xy—1)-2s,

WRAEAE 5 >0, HBEHE 0,61 LARRBI TR, H4 8 Fourer
ﬁﬁ]& Xy &tqiﬁ:‘l: s,

ER B HEEE LM Fourer BECURRBRTAD, UGS héy
f=1 %53

nn + 7]
_2FJ-,‘ sinf n + t
T . f

0 231n¥
XTFAMTERABDBEH, TRVEEN, @4

n{n+ )
sinjn+ It

de = 1.

S, (xp) -5 = —.[ (flag+ t) + flag - 1) -23)—"——"—32—&
251115
] —w—sm( j—) tde. {(4)
024 n"'!- 2
2
A >0, 2sin 5~ 1, BEE, 22%[0,6] EUBREI AR, HrU

ﬂf—“)mm B}J:TﬁﬁﬁﬁTﬂ B0, n] LA Bk AR AR,

2sin —

2
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Riemann-Lebesgue 513, ()MANRY n~= & T 0, HM
limS (xg)=s. U

M Dini 1 51, —Iuﬁﬁﬂfﬁ {1 T 1E 3 B i

EX 12.2 % fRSNIE RHEMEA, MRFES>0, L>0Ma>0,
R c€(0,0]HA

f (xp+12) = flag+0) s L, 1f(xp=t) = f (xg-0) < Lt",

SRk fTE x, BOEW R « B Lipschitz & & .

EEB12.6 B FRAYN 22 BE] - n,x] ERTREENTHKRE. W0E 5
fExo I 2 o Bt Lipschitz &, 3R 4 f 8 Fourier R FE x, WA T

-%(ﬂx0+0)+fbm*0)L

B ERE 1254 5= 1 ((x+0) + f(x-0), TR
0 (1) _flror0)=f(x0+0) f(x0-1)-f(x-0)
: |

: t
B fTEx, BHEW R o Br Lipschitz &4, FriL
tf—(‘i—l.__l_ O<tgd.

%ox18, LUREREY Hoca<1n, L %05 LBRAR,
BTLA Dini HBIER AHBY. O
ER12.7 R RAEER 2 HE[ - ron] LT HS S TR AN, WL
S 3 BRI S (5), REAFAEROENI K
71 ) = im0 2L (),

e

f(xu‘ t) -f(xo}
-t !

fi(x) = lim

+
=0

#R 24 £ B9 Fourier BRIXFE x, BT £ (2y). IR FE £ HNAHIERH >
S 5%,
ﬁmf(%+’)‘f(“+°) f(%—t) f(%—ﬂ)

¢ -

=" —~0*

AR f 9 Fourier BT xy UHTF 5 (g +0) + f (50 -0)).

R S EEERTERORAMSE, BHEE >0, ¥0<i1<¢d
B {EH

I flxp+t) = flagdlgle, 1f(ag=1t)-f(xg) gLt
KRB FTE v RHEWE R 1 B Lipschitz &4, TEHMBLAHER T HeeH LR
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it TR 12.6 B £ 89 Fourer IMAT L (F(x+0) + f(z-0)).
[l

AT 48 Fourier MM A R B EHTL, RINGIATEMN

EN12.3 BXERE[a, 0| EHBE FHAESETHA, WRFE
[, b]B9—4 5%

a=te< < <t,=b,
FERBRUTHAEXEENTREE [y 0] LAER
Flt 1 +0), z=4_ 43

gi(x)= f(x)’ xe(ti—l!t:')s i=1, -, L
f(ti‘“o)r =1
AR A 05 K (FE 71 om AL B AT )

WEXTEXL, BINEF
B 12.8 FMN 2n M F NRE] - n,x ) ERDBT MM, BAFH

Fourier BB ER A «, l&ﬁ?%—(ﬂxu +0) + fxg~0)). FEINE £ AL S 48,

EWHTF F(x,).
R RXEREMEER 127, FEEBR—FHEEmE. O
HEAR, RE fE] -n.a] LE—W S, BEEEERFE Fourer &
. WX—EXE, Fourer ML REKHABEL.
RELRMNETARE-TSRAMGFEITF. SFIATFTPHREE
RMRIBTKE. BETHE 128, MH1HEHE

a2,
x = 2(—1)" l;smnx,wlt( ¥ < m,
a=1

BE

X Slnnx
2= E( D' ="/, -r <z <n

EEXHR x =%* ViR E ]

1__1_+__1__l+ _ X
i 5 7 T4
SERTREAESE, f(n+0)= -n, f(x-0)=n, FLL f# Fourier &

e s = g FHOLL 0 o g e Lo e

#Fo.
XFH2H
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-]

x=n-—z;sinn:ﬁ,0<x<2ﬂ,
ﬂ=|

nE

n - Elnnx
2 Z " , 0 < x < 2. (5)

B IER M4 Abel ZEHHF, %uﬂ%&&%ﬁlﬁﬁﬁﬁﬁﬂ‘fﬂﬁﬁﬁiﬁﬁﬂﬂ(
§ 10.3).

FEE 0,2 MRk, T f(0+0)=0, f(0-0)=2x, FTLL f 1Y
Fourier &% ¥ x=ﬂﬁtl|ﬁ{ﬂ3:%(f{0+0)+f(0—0))=rr. G, EFf =2
bW T .

MREXGHE, ALEdHE, BTHIKE-E680%A. Ak
(5)h#A « B 22, BB

j}~%= i ——Sinzim, 0 <a <m.
BAGHFREZLIT SR, A

" v sin (2a = 1) &

4 = E

n o1 , 0 ¢ x ¢ m.

W x =‘12£ EE":F'sm(Zn—l)—-(—l)“l RITH—x B2

LA T I
4 35 17
BEHENT.
Bl fER%
flxy=a*, 2€[ -n,x]
J&JT 1 Fourier 3.

e E/MENTADBIEHL, EZENAMN 2 MRB L 12-

i)
. BTV AELGRERICH S, WA B(-o,+ o) EHERN I ke
HEK. F£

=1
=
I

T 2
b - =
Oxdx...31r2,

2
a, = x°cos nxdx = (- 1}°

Jo

i

2,n-12

x%sin nxdx = 0,n = 1,2,

b, =
B Dini ) 86 Bp§

Hl— Ao d4e

am
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RBEXE] -n,n] EH
x2=§+42(—1) —C08 nx, x € [-m,m],

¥
:.;nr_ =ix -n O x 2.1: 3!11; x
B 12-3
H
bl 2
> (- 1)““":;"‘ = - ;’2—2 € [-nal. (6)
EO)FM v=n, BB
=1 %
2t

fir = =0, %G

SEELZ o
B2 B f(x)=cos ax fE[ - n,n] LB} Fourer B3, B o RR#&
.
WA ERSEARM R 2e AR ER, AR R T,
BAfR-o,+ o) LHEN (m MESBRER. Al

n
a, = ;f cos axcos nxdx
1]

= %J (cos{a - n}x + cos(a + n)x) dx

l [sm(a— n)rr+51n(a+n)1r]
a-n a+n

_=1) 2azsma21r’ n=0, 1, 2, -
n

T a -
b,=0, n=1, 2, .
B Dini #5313, 8148 £ # Fourer BN

}‘(x)= sma:rr[l E(-l)" 2cosnx],
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FRHIE] - n,x] EELE
mﬁm_sman[ 21("1
hu%&tﬂ:ﬂhﬁa’x =0, ‘I’i%

JEC08 nx] . g

1 a
sinan a Z _l) n?’ o fL. (7)

RAEEAE §20.2 *Jﬁﬁ%ﬁ%ﬁ'ﬁ ’i‘ﬁ%ﬂ‘]ﬁﬁ'ﬁ

b4 T, BESADRKE( —n,n]ﬁ[ﬁ,zn]hﬁﬁﬁﬁﬁ. HIEE
PV ARECHMEROEBN 22 R, BIETEFY Fouler %, TR
FE(0,n) FEXHIRE, nfd IR Fourier R %7 X P 7F ( - n,0) L 7] {£ & 2b
EEXL, # (-, EAEXL, REELEEL 2 AR ERHFE K
Wbk WTEMAFMNT, BB Fowler R AABLREFTRMN, HAE
(0,m) E, ENHUAIIFE—THEEK.

THMEMIEFERREHAH.

—RMFEREAAR

(x}=f(-2%), s€(-n,0)

HAEFE(-n,0) EREN, FHE(-n,n) ERAIBER. ZAHHEFEY
FABETH. XHEsR

| 2"
= HJ-“f(x)ms nxdx = }C—J.Of(x)cos nxdx,n = 0,1,

b, = %J f(x)sin nxdx = 0,n = 1,2,

Hilt /9 Fourier ¥ A F &M,

F(x) ~ 3+ D ageon nx,
n=]

RERNREEN.
AR TERFEATEER, ALK
flx)=-f(-2x}, x€(-x,0)
KA FEC-n,00 EMEX, X6 fR(-n,x) LHFHEHK. T

a, = %’[’;f(x) cos nxdx = 0,0 = 0,1,--,
b, = %J‘:f(x) sin nxdx,n = 1,2,
B f #) Fourier RER - EZEM .

flx) ~ ibnsin nx.
HMEAT W, ¥WFREXEXEO, ) LHWEY, REHR Dni cEH S
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#, RINKTEERARIEZAY, LTEERTHAKER.
B3 EEK
flx)=2, x€(0,n)
TRIRIF AR BRRMIE LR
B OAERBABRERY, & rREEHIRE(-n,0) L, REEL
TLARM 2« ERPIE M E, FIBNEREY FOLE12-4). T&

n
ap = “J xdx = ,
0

T
J xcos nadx
0

i AN

a4, =
0, n=2k;

2
=2 (- -1]—{ _4
2 =
n°n (2&1.1)211. n 2k+l.

-2n -1 o T n x

B LA
f ()
FHE €0, n]0E

_ & ANveos 2k + s
T2 ; 2k + 1)

T 4 NVveos (2B + Dy
2 ﬂ; (2k +1)*

EHPMH =018
c 1 "
2, (2h+1)2 " 8§

k=

HERFBEZLEY, B HHEFHIRA(-2,00 5, REFEE S
R on BB HME, FEMERWEAYLE 12-5. XHE §12.1 ) 1
witd WEE, B8

x= 22 (—1)"‘15—111?@,05 x < ®m, b
n=1

M £ 80 N 20 RTY ﬁazaz&u—i-c, #ig
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/—Zn: -n // (3] 1:/211 x
/
/’
7/

M 12-5
For=f(Le) =g ),
4 g REMNY 2 OEY. WF o WE Oini EHO KM, HH

g{t)= % + 2 (a,cos nt + b,sinnt) ,
n=1

AE

g (t)cos mtdt,n = 0,1,2,-,

a, =

T

g {t) sin nede,n

A= o

bn= 1,2,”'.

EIERAMEH «, HF

?0+ E(a cos—:c+ b,sin n;‘cx)’
=1

K
!
a, = -:,—J If(x}casﬂfgxdx,ﬂ = 0,1,

i
b, = %j_lf(:r)sinﬁfxdx,n = 1,2,

XL E Rk 21 MG ¥ Fourer B .
MR 7FRAEXFEO,DE, FLARTHEERBARELRL.

flx)= —+ Ea cOs —3
Hp

!
Gy, = ljf(x)ﬂﬂsn_’rxdx,n = 0’1’...;
{Jy I

BT F BRI RS,
flx)= Zw:b,,sinn—;z,
e '



k' %12 Fourier a#

i
b, = %Lf(x)sin idr,n = 1,2,

!
flda i
X, xE[O, %],
flx)= ;
I-x, x‘E[E, f]
O NDEEBFRERHE
W EEAEERREI2-6), TR
¥
_;\\ _% L a ‘%‘ B
\\\ //
\\/,’
B o12-6
b, = %Lf(x)mn 2R dx
i
= _%_Jz sin —xdx + J.i {! - x)sin n—;txdx
=‘§—2smﬁf
n'w
B LA
k
by =0, blk+l=i:?(§k_:)l)zs k=0, 1, -,
W fFRIERBRT R,
k
f(x)—“—z(z(k_l) i Zk; 1:r:c.x€[0,£].
%8 12.2
1. fe @4

flx)=sgnx, 2€(-n,n)
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a—1
B A% Fourier Sk, #) 2 804 K & Z 1 e,

CAERNB( -, kR THERRETH Fourier ﬁ#
(1) lzl; (2) sin ax; (3) xsinx.

3.8 f(x)y=x-[x]&£[0,1] LR F % Fourier 4§

CAEBRE (-, ) e T R Rk A Fourier 4 4 .
(1) x; (2) x+1=xl.
CRE K

J& T &%, Fourier 48 % .
RS E (-, o)

2 n+l
|cosx|—— 4242)100521125,

|

, 2 4
Isin x| = . x;4n2_1c052m.

T 2€{0,22) R a0, £

o = E:,,__w( z acos kzx- ksin kx
T 1 i+ &
M 12.2
R T H F X
(1) 2 (- ! Los,;'nf = 105(2005‘;)' -T < X< T

2) ; % =_]og(25in%), 0 < x < 2x,
R f#&{a,b]F Riemann TH, HH&IHE 6 MAHFX, =9
limJ’e:f(;t) | cos Ax | dx = %J-Iif(x)dx,

A= =

b
lim ) f{x){sinAx | dx

A= amd g

‘E'J‘:f(x) dx.

i

L 0< x <2,

1
1) wm ks P E _2)
2
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(2) A A L&HFXEN
¥ osin x x
J dx = 7"

1] X

4. % g RERI[0,h](A>0) L&) &K, £9
b in A
Aljﬁjﬂg(t) s“; tde = %g (0 +0) .

5.8 8 cos ax £ - w,x] L&) Fourier & F X (# 2)i£ 98,

(l)cotx—?+22 zxz.x?ek:rrk-ﬂ +1, £2,:

sl ® — 0

(2)

1 "
= — E(_n 2’!”#&“_0_4:1:2

sin &

§ 12.3 Fourier f} &XBdCesaro 5Kl

Dini fy U SCH B3 &R R AT, B £ 8 Fourier RBFE xo KK T 7 (2,
BRTER fTE o SN, BER f iz DA S8, RELEEEH. X
SHERPEXBENRE.: N4 FEen, BEREETH Fourer S8 &
THD? 1876 4, Du Bois-Reymond % 1 T — %8t &%, =1 Fourier & X
AETRARAHM. NTEEREE TR A K ES.

A—KE, ANFAEEERE AN, TEiuEERRamEy, #
BEFVRNENT, SRR Fouier AHBEKTALC.

i E B AXHEM,S, = ia,, BTN R, RIS ST Y, o8

limS, =5, HRAK Ean%l&ﬁiﬂ‘?,s%bﬁ‘]*ﬂ XTEXRER, MAMNH

HINHE B, E;EKJKEZM:E BRRNEANEN ELREXTHEA
A3 4R B

i}(-l)“-'=1-1+1-1+--- (1)

BB
A RRE L, BTEBEEREL T RROEN, EENELTR
AW, MEAMRAMN: M-EEFENEYTLRNEN, EEMERLT

MR, RAER, FOTLBALERNE LEEESNRREN. T
At R #Y Cosaro RAERAEH L XFER.



§12.3 Fourler B R Coastiro R 41

B 124 B e B—TETRE, (5. REHHAMBI. ME(S,
HE AT

R— A HHF), Blim o, = o, RARY ) a, & Cesdro WX THA (LIS
R TFREY), o REBEK o, 8 Costro M, BN Sa, = 0 (C), &
BHERE S o, AL Costro KA.

BHRE, DRA D o, EFRHBUTEKT o, Blin S, =5, B4
1S, RS A T 27 7

Ll s R, EIIZ . TE Cosaro B L F i sk, WMEAHRAMNM . H—F

i, H‘Jﬁ%’ﬁﬁﬂfﬁ‘?ﬁﬁ ‘ETE Cesaro EX T, MAERKKBIXTREH
Ky, BlInEARBORE (), EHEIREALS, R

S,=1, $,=0, 5,=1, §=0, -
EMERENELTREHMN. AR

g _.i_l _n+l—p.—1.- _"W
AT 2 Tl Th T g R

HiiA

E( )"1——((3)

BLTER Cesaro Z‘ﬁﬂ?ﬁ'ﬁ?@] Fourier S k4. RIVIEH, EREHK 5 1
Fourier ¥ Cesaro B YT —EWHKFAHL.
B

flx )~Eﬂ+2(a,cosm+businm).

LE R

E R E A

. 1
o B0 | n + |t
8, (%) = ij (Flxo + 1) + flxg— 1)) | 2} dt,
T-e 2sin —

2
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B i & 9 AR 3

n-1
Oy {xq) i ‘Sk(xo)

=1 l
. a-1 sin | k + — |t
ﬁ;JU {(flag +t) 4 flzg-1t)) E _(—ZL

= ; di
k=0 ZSin—i‘
smﬁ 2
=2ﬁo(f(xo+n}+f(xo-z))[. i)d:. (2)
sin
KERNMAT =AESER
it 2
n-1 I l 51 2
gsm[k +E')£ = Sini .
2

(Y%Al PR SR 4 XF T BB £ ABRESL . 4530, B f=1, XS, (%) =1,
B g, (x0) =1, FEA(2)18

LJ”'
Rit)p

TR
sln

2

dt = 1. (3)
sinE

WA

R 12.9 (Fejér) & FRABN 2n HAEL - n,n] B TH R 4 5% 77 T84 R

W, R fELHE, GEER F(x-0)H f (g +0), AT H Fourier &
T x, A Cesaro F

%(f(x0+0)+f(xu—0)).
TR, X f7E 2o AbELER, T8 Fourier 31 Cesaro BN £ (x,).
EB 02 s= 5 (/x4 0) + [(rp-0)), RITEIEY

lima, (xg) = 5.

RE)MG) 8

sin )

sinﬂ—t :
1 |7 2
- 2TJJ°(”[ ;]‘“’ (4)

A%
x sin
o,,(xu)—s=5111—;J0(f(x0+1)+f(xn~t)—Qs)( %]dt

51N -

2
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X H

e (t)=f(xg+t)+f{xg~1)-25.
BTE. AR Ff(x -0 f (2+0)BHFE, HHTHEM >0, FE
s€(0,n), ¥0<t<d R,

f ot )= flma+ O < S, 1f (o= t) - f -0} <,
Mie(dl<e. BOERBANHa:
8 ¥
g, (x) -~ 5= ﬁ;(L + L) = I + I.
A5 fh % 75 N BLar-ig

sinﬁz
1 2
IIllgszﬂlqu(:)I — | dt
sln =
sinj'l—i:2
&
<2,LJ 2 dt
Rty t

2
sin —

2

€ "[Sinr‘fz 3
<mju z}dt=?‘

x é‘.inﬁEZ
ileg_:,—:'gtjalgp(t)l[ f]dt

sin &~

2

5"“‘;'-_[ b () 1de =

2nxsin® = ¢
2

o (1)1 dr R HH. B4 n > 220,

+

A
n

Kb 4= (21r sinz—g}_IJ; |

€.

id,,(xn)—slrsl.'ll+lf2l<%+—;—
XRABITLHSY. O
MR 2 s B ) A8
Wi B RAMR 22 BAE[ - o, x] TSR B BN, B F 1

wHZ, GHRE, BX Fourier % 3TE 5, 48, ;jﬂé‘gz‘ﬁﬁga:%(f(x“
0) + f(x5-0)).
WM R f 89 Fourier BB x, BT s, WK Cesaro b d 5.
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A 12.9 A, K Cosaro N 3 (f(xy+0) + flzg-0)), Hifl

s=%(f(xﬂ+0)+f(xﬂ-0)). O
XAEREE, MR F A Fourier RBERES 2 BWHM, H F(x+0)F

£ (xo~OVFFAE, BBABBAT 3 (/20 +0) + f(50-0)), TALKHT Kl
. X & Fourier &30 Taylor BRI L~ FEZ 4.
I RAS N 2x WERER, WATREROAR.
EE 1210 (Fejér) IR £ RAMN 2 EZRM, HAEH Fourier 2
T Cestro B X F—HIBWAT 1.
EW RBEE R.9PHNESE
. om ¥
_f]m, (5)
811l E

7 (x)—f(x)=ﬁj: @ (1)

ER o (D =flavt)+fla-2)-2f(x).
HF FREAMBHEMESER, WAEHARE[ - 2n,2x] E—8EE . 3t
FHEN ¢ >0, FEIC(0,n), Yo0ge <o B, FER

1flz+e)-f(2)l <, If(x_;)_f(x“(%

M -mn] BB s B, BMig () <e M -n, 2] PHE « KL, MEH
12.9 WiIEA—&, EGIFERFRMRE:

(e ([ ¢ ) =nen.
B

sinﬁ i
2

E
d:_z.

e T
tf]#EZnRJﬂ b
sin

it L e, BB R - 25,20 FHAESRE, EE[-2n, 2] B {EHH
FREI M. FRY xS [ -n,x], t€[0,n]0,

Po {) lgif(z+ )+ 1f(x—t) +21F(x) | <d4M,
& i

1 j* ds 2M

VI —
2f$2nx 3|¢’“)|.2|‘.E .3 8
sin" B oein® -

2
FRbLY n>

M
aﬁl

. 2

£ sin” =

2
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lo, (x)-f(x)l<if+ |12|<%+§=e

W -,z HEAR = Rar. AN, EAM(- o, + o) hiiH « fax. O
fF 0 Fejér e MM —MEENA, RIDEFHEA=AZHABERMY 2x
F¥ 1% 2 o A )
i

T, (x)=%+ i (azcos kx + Bisin kx)

R KZAEWMA. Fourer AHMMBARBRRE - =HETH.

§lo.e¥zifid, HIRE e, b EHEERB A —ERBARERN, B
REMZUAFF—2GBE. B, AEE -] EWESERF—ZHET
B Fourler %1, MABAHEA=Z AL X -HEAER ZREAY T
B .

R 12.11 (Welerstrass)  30R FE[ - w,n] EELE, B f(-n)=f(x),
e fARERAZALE R -—B0HEIE.

iER RRERE, RITEERE £ B30 RE B £ L on 550889 1% 5
. TR Fejor EHBHE, fBE(- =, « o )FHFER o, (£)] —FE
¥, B2 Fourer M & WEBAMS, (R~ ER=HETHX, H
[}

&y (x) = %(SD(I) + 7+ S,,_1(x))

B—1 n- 1 R=ZAFWK, ERR-—-N—BEE FW=AHLETHRNFF. O

TEXTMEVRREE, HYPR - HEHWNIED, BYERLTH
F—BGBE fW=METR o, EBRR fH Fourer REBSFHE AT
1.

#8 12.3

1. £ F# 5K & Cesaro #o;
(1) 140-141+0-1+-;
(2) _;'+COS x+cos2x 4+ +eos nx+ e, < x <

(3) sin x +sin 2x +sin 32+, 0< x < 2n.

2.3 [0, x] LR GRKTALZEAX — B
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M 12.3

1 HH D) a, T Cestro £t 242

a,=0o(n).

2. AT AK 2 g A R E o MKEEBA | WX
l_i-rln_ioa,.x"=s,
e 2 o, £ Abel B THIR, + # %MK 2 s, 4 Abel ¥, 2%
gaﬁsu). &0} 4 }j ax L Abel R0
(1) =9, *ammio 0y BRREELTUAT 5, B2 bh
i;aﬁs{ﬂ);
(2) i m Zﬁ}ﬂ(—n** = 2(4).
3. 49 ﬁ'?%iza,,:s((.‘), Ma&:ﬁ-i{_an:su}.
4. EREK g(-n"(nn):}u), {2 % #, Ceséro &
5. iE 9% é(—l)”lug n=%-log —2“—(6).

=

6.% Dl an, O, b ABAKKAK, Kb2Hh A F B, iE0W T4 H

A=l

Cauchy & D, ¢, 204t Abel £42, MR

=

E c, = AB (4).

7. i Welerstrass # £ T2 A S A M BARBE B A TFRE S AX G Bt 2
B,
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§12.4 WERPYREIA

AR E2IER, ARz EZRBEA=ALIA -HEE. K
FAa s, XTHeAENY. RELEWER? HE—-BoBIL, 248
fg)ﬂlf(x) -T. (x)i—=0, n—>o.
BREK 5T, ZEEBIMENE| - e, x] EEIBMBT 0, MAAFHERKEX
Bl5h. mMTESRBESESLMHERERD, XAEDD, T —BRETR
RBEHRBART . EXMERT, BRNAERF-BGER, JETI'ﬁS-FK?’K TR
EHZAZMA T, PHHBEILS, dAgER

J (f(x)- T (2)Y da—>0, n>o,

XRRNERD Fw—xt, MR R -r 1] LOEREH, R
fitE € & Riemann RT#E, B £° 2 Riemann BTH; WE fF & - n,x]
ERERRE, RIVEE S ERRETRN, AFER

¥ s;%(i + 14

B, fRRFENRE, AMRERTHR. B -, LiXRREHL KT
R¥R[-n,n].

RSN THE

BX12.5 RfER[-n,n], WEFEZRBIRNFEFIT,!, H8

lim f (f(x) - T,(x))%dx =0,

RRI T FAREMT /5, RER fTE=RLNRFAEHIEE.

e, FR{-n,«I98 f, BEFEELHEHRBT rN=FLHRE
BT, {02

EIEREEHN. EHXNHEMNERE Fourier RIS, (2)B—4
MIETERR . THEfert— M E RIS Fourer RECGEH X MER, RERTHE
ZREYEN Fourier ¥ E 2.

BB 0, ) LI AT MU E AT AN EROLERICAR e, b]. &

Rla, bR BN BBNMEARUEBNERI S NESHREE,

Rla, bR~ R4S E. WFEEN f, 2SR{a,b], HIAL

(og)= rf(x)g(x)dx
%R AR, REELLF 6B
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=]

(frg)={g,.HMEEf, g€ER[a,b]HT;
Xd'ﬁ:.‘ﬁggﬁﬂn az&fn fzs gGR[a.b], ﬁ

(“1f1+“2f2’8'>=ﬂ1 (fug>+ag(f2.g):
LR fER[a,b], (f.f)=0.

1
2

=]

=]

3

I£1 = V37 = (Ef’(x)dx)%

okt 8
ME s, gCRa,bIHRZNH

b
{fog)= J.ﬂf(x)g (x)dx =0,

R f Mg BRIEXEM.
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M{g (u)rmf(ﬂ) e-—i(u+z}xdv}du

rym

=f(g(x). 0O
EHEAMEERNETFERR T L EENYENSE— FH RIS
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x=(x;,%, " ,%,),
xR PH--IR, WHRER—-Talk; #faf@EBFREBETT
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PLHERES 2/, —~FRERBAFG—T, FHEX -GS ETRENL
XK.

SULSEP —H, FREATHREER. © WERAT I« KN, ¥4
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2) &
. . . nx . . . nx .
.l-l«-n: ,]LIE sm( 2x + y] ’ JLIE :]LIESIH( 2x + y) i
(3) ¥
lim lim ., lim lim —
t-’+¢:r-‘0+l+x7 r-'0+x-"+wl+x'
6. 1%

S(x,¥)= (x+y)sin%sin%,

SR fEREABAKAARERAL, 2AAR
lim f(.-r y)=0.

[y, yt—{0.,0]

TR BLAEGK AR -SOBAARRBRAFHUBEAL, D AG
AR ¥,

§13.7 ZTHBIEHRE

BE, RIVGETIEEZER. LA

EX13.16 ¥ DcR", f: DR, a€D. MEMIELREN >0, §
ES>0FBY xcDNB, (g, —FH

If(x)-f(a)l<e,

MREHE R a BB, a A/ W—TEER: DPFNEREEARYFM
] BT A

MR fEED MBS LSS, Wk r&ED Lk,

HE: fffa LK, HELAES e HEX. TX13.16 PH o @S
BRI THEN By

Bl1 RDOERR K—IHBRTFE, S, #D=1p,pp,l, &
XEEf: D>RAF(p)=a(i=1,2,,m), ZE A, A, ~, A, BREH
LENMK, BatkBEL13.16, fED FiEZE. [

M a BEMMIA, ORBE, MR aCE, XEE—R B (a), EH
TR e ZABBBEHENEN, s REESWME A, B4R, WP £ WERD
RETREIRE, Mo EhSMRIT A, B f: D-RE DWW T ALER



» EBE SERIMMEEL

Al
HZaCENEW, fESa REENVERS&FITR
P;ﬂzf(:c) =f(a).

Bl2 MEFA-HERYH, BRTETEES L EEN.

B3 Fax=(x,2,,x5), EXEK

flx)=a;{i=1,2,-,n),
BZH xR TERBLMEE, N rER FEASRK,

U £ a=(a;,a;,,q,) ER", BAafla)=e, TR

If{x)-fla)l=lx,-qlclx-al,
MKTT RS FER ERESN. [

AL TERRNEENEL SATRRROEENE CHE, BEE
Tt B2 5 % 3% 4k o TE PR 5 R 4 O Bl EE R BN EALEE R, &
ZRBANEATREES RN FEE, AEHBRBHZ FEATREHE
TRENNEE, TE%E.

Bld WERx, », -, x, SEETERKE. FizBmEE AR
AN a XERR. BP (x)=Pla,x,,2,) A @Qx)=0Q (x5, ,x,)
82 o LR, i) 2 M0 3 RGW, B

mP ()@ (x)=P (a)Q (a);

LA R
. P(x) Pla),, _
P*rEQ{x)LQ(g)(&Q(a)#U) :
5 TR
2 2
_ &y
J‘"{p)-x:”r2
M3 SR

B SEATAZAERRZE, B, y) 20,000 BIELL. RS
ML /() =0, MUEWERL S 0 =0, H4 /4 R Labst
g [

e B flx,y,2)=sin{ay+z), W ER L%k,

B ay 42 R—PMETLETR, £ R L%, % o (¢) =sint, Wi
o R EREZREK, FUALELZE, fle,y, ) =sin(ay + 2)ER P&
g, O

§l7

flx,y)= E{Jf_yz (x,5)#(0,0);
0. (%,9)=(0,0).
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Wie f Ry

R H(x,y)=(0.0)F, FRELER. i{ﬁﬁ%ﬁ@ﬁlzdﬁa%?&%mﬂp)
AHEE, U Fro s hESE. B2, FERVIOEESE. O

EX13.17 DCR*, f: D>R. MBIEAE >0, BFES>0, {#
BARx, yEDHIlx-yll <oB, EHIf(x)-F(y)l<e, MWKRFED L
— B,

HEXRRITM, WHMBEE DcR, Fam%k . D-RAE D LHE—
Buksm, WEEREMEMSSE D LR -BE%Em.

s mH

2 2
X +J’

I E L0 EA—BELE.

ER H a0, [ (x,0) - (2,00 = 1= TUBEENKE L), HE

F(x,a) = f(2,0) =%,

HEBR fERE X ER—®aEgg. O

Ef, BINF

TE13.22 B DCR, f: DR, fED LESE. ME D REFSE, B
L FHED E—BUERE,

B RRIEYE:. MR fED EXR—B0ESE, WHEE 1 >0, FE
£ iEN,, £ DRARIRBE D EF (x|, 1y, |, @8

%= <,
8
If () = fF(¥) ] =,
BT D RENN, &M, Bﬂi)y&f.‘%‘.ﬂixflEF‘WI&{I”Z&??'JM&‘EW@?,&
xED, XRBEAFRA

| -xll= ||y;,i—xk‘_ I+ | x; ~ x|l

<ptlm-rlsdtiln-xl,
MULATE, X i>olf, y,—>x, &
If(xkl)~f(hj)|:—‘=.aﬁﬂ
o & i, W F MBS
O=1f/{x)-Ff(x)lze>0,
REEFE, MERT (D LR-BEZN. O
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Glo HRP AR LiESE, HHEER }iqf(x)ﬁﬁﬂ%‘lfﬁ, M4
R" b -B#4E.

iERl BTMEMARRER, MEEHEN >0, LHEE r>0, FHA
Bl el >rBilxl>rNE

fx ) =f(x)l<e. (1)
SR B, (0), TER-TFRAL, MEAIEE, Bk FEER, (ODLR
—EEEGR, ATIXt e>0, FEEN <1, HBALE x, €8, (WA
ey -x; 0l <8 B, ERRIEEREX()R. AEE »,. L, €R B x, -
x|l <&, BATER x,, x, PEA—B(RPIEE x)ER B (0P, B—4
(A0 xR M xs | sr+ 1, XEEN,

Jx s lx-xl+ el <d+rat+r.

FBABR | 2, -x, | <O MBE >y, x,, BMANHRE x| >r, x>
ro BFATEAR B, (002K, EitHEWR—FEE, BBEEOLRY. O

EHE13.23 @ DCR, f: bR, fED L%, WP D RERE, B
2 D HEBF(DIMREHE.

B D REEM, MUGREFES. Ef(D)PER—-EF ]y, Wi
DPH—g i x 8 f(x) =y, (i=1,2,-). BF D RFIVER, 55| x|
AWREFI o, WUHTF D FH—Ex. (BfRD LEIEREY, U

lim f{x,)=f(x)Cf(D),
EEER, Mﬁﬁlﬂyﬁ.*ﬂtﬁlﬁttﬂlﬂlﬁlﬂﬂ?ﬂ!yh}, FA
lim y = lim f (%) = f (x)€£(D).
HUEAH F(D)RYVES, BmMi2EHRM. O

fEn AL, RNA

EE13.24 B DCR, f: D-REH, WEDR—ERE, B4 r &
D EEBRIEOR/MMNEAHE.

B AT EEEFRA. f(DIRERE. BRBIEN

inf f(DYEF{D), sup f(D)EF(D),
FRUATE DB HHaFUbF15

flay=inf F (D), f(b)=sup F(D),
REWEER fED PR M S MRICHEDMAUBERE O

CERERRPHEE, ORELERK /E--KENFS FREERROK
i, MAGRKNEE L —FH— 58 FRBHE. —BETEHFEN “HEs
B BOEAIREBvERRBASEER L, MARTMERYE. M, &
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D=ta,blcR", BX fla)=1, f(b)=-1, BRfBESEEH, D VEH
B, BoFRASFRFEH EETERENFEE. wirRE LEAERMY
RIETHEEENHERE.

EX, BRIMNTFETHTHE.

EH13.25 W ODCR B—HEE, B/ D-REEHEHN, K4
FID)RRAEEE.

il REFER F(D)=AUB, H A, BEFASLHE. FE

=AU (s,
Hep prfam B EZ BEARME. o MEERTH, T (0)EE
SUBMBEA, Wi (B R EE T (AP HE x. B L
ESERE, B f(x)—~f()(i»2). AT/ (x) B, f(x)€E4, BE
WATHABHERS. XHERIENT (DR RPMEEE. O

BE13.26 (M EEE) RDcR 2—%E%E, B¥ . DRES. W
Ra, bEDMERHEB

fla)y<r<f(b),
WAFE eEDFEBF(c)=r.

R BRI —EHEAH (DR RPIEAE, RIETH 13,164 (D)
REE, AT f(a), f(2)EF(D), BTU(f(a), F (BN cf(D); HA
r€(f{a).f(B), BEIrCf(D), MHEE—H xED BB ()=r. O

EHRINTHCRTREERAMNF S EEM AR A TETROEE, X
LR EREREZRGTRENELS N ESE, A ESRBNMETE
T R BE LAY

EXETHGRE, RINE—TRREHHT.

BORR PO, MBEMEEx, yED REEAC0,1]5

FQx+{1-Dy) sar(x)+U-0)fF(y), (2)
RS AD EMMNER. B8, CRATEMNANESHE.

Bl1o ERA: A D LECERSRD FNESHE.

R ®AEOHMD FMNER, RITEHENTE DMITERTE |
AR EDHER—n BMARFEH, TE fEH EH LR, WRZE(D)
HEHAEWN

SOx+{1-2)y) smax {(f(x), Fly)),
XIRE f B Ax + (1-A)y:0g sl ERMEAE T F ERBFES SRk
HHEETHE,FEH FREPET (E W2 AT L MEZ B E Hi,
SEHLELR BHAREEERES f 7% D WEAERTELY E#OHIE £
& H PR TR RRENE, SEIEEF x| CH, ﬁ#ﬁ}i@f(x{h - HFHR
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EHAE, x| DERKTT 5, |, B limx, =50 B, 5B TAK, 8] 5
~xo | Fehb, B, 25k, TURT D, F ORI

flxo) = f{ 3w+ 3 (250- %))

E"zl—f(xg])iﬁ%f(hu-xk,)-
MT 2% -5 | BR—FRAS, fEREF LR BEXPIL i ol 1 (x)
= -», XEFAEER. BN /ERFLATR, SHERESEH, fED A
EEEHTELATR.

BTEIEN FEDHESE. TH aC D, RITIEN FEa biEE, HB >

0, 8 B,,(a)cD. HR x, yc B, (a), & x, y RAS B, (a)WHREK
Tz, @H

z=y+A{x-y)
Bhlz-ylz=lx-yl, BTEL A>T,

M
x=%z+ (1—%’]}’
AT
f(x)a%f(zh(b%)f(y),
Bp
1 2M
f(x)—f(y)-a;(f(z)—f(y))s;—}‘—. (3) B 131

B M=max {1 f(x)i: x€ B, {(a)l . T
Ma-yl=liz-ylzrn BFltetls-yl. a)0H
f(x)—f(y)ﬂg;M?llx—yH.
BT x, y BRESB (a)PIEEHRK, L
|f(x)-f(y)|£¥||x—.vlf. x, y& B, (a).
MR F B, (o) P —Bibsk, MR a ik, O

BM 137

I EBTH S FomlT S,
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(1)

l . x2+}'2>0;
Fla,yy={v 2 +y
0, x=3y=0
{2)
':—+‘12, xX 4+ y2 0
fla,y)=2"+y
Q, x=y=0
(3)
s
Fla ”_{xsm?, y#0;
0, y=0,
2. 9%

flon = (L)€ LD

Ak fiEH{2 R -8k,

3.9 ACR", pER". A3
p(p.fl)=diél&fl||p-a|| b,

FHRLAEp I RELSAMER.

B0

(1) FA4=G, MA=[pER:p(p.4)=0] ;

(2) 44T p, g€ER", &

lo(p.4)-p (g, A)Islp-al,

R p(p, AV p AR LT Bk,

4, 4% A, BCcR", 23
A, B)=wfillp-gll:pEA,. g€ B,

HAHZAME ANB ZHHER,

ER ,

(1) FAARBEE, WHEE-S5 acA, %7 p(a,B)=p(4,B);

(2) ZARBHRARHRE, MALL aCARICEB A a-b1 =p (4,

B);

(3) RAXNGHE, BHAL, M p(A,B)=0BER%E ANBx.
5. R RATHENEAL A, B, B p (4,B)=0.
6. ACR" AR, #£8: SHETEH >0,

(PER :p (p,4A) g c}
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ZEHRE.
H  13.7

bREEY [ RR-REREM, LRAME, ik, £4 E={pER":f(p)
=01 FiFEFE,
2.8 4, BAR TRBATHMNE, W BER LehdEkh, w4,
h{AY=11t, R(B)=1{0!, K (R")=[0,1].
3. A, BAR PRHIMME, W AARATGFE CRH, 3 AC
¢, Bc H.

§13.8 1F & B Hi

R, RIOVCETHRAEHHAESE £, IEEMN DcR B R &
BRAS, Hom=10, ROMPT » Tl BIVE FRkFBRXHBHF D
R*, HP DCR', 5REHBEAE, XBEATRE S, UEERATH
1R e HREERAS, ORE - n BEE. NBMH y=fF (2),
xC D RETXFBRERT, XFICHANTE (G T BEZH) 5058 BRHIC
RBEHEFR, HRMYMER, XExCR MyCR™, Ry RABBHEERy =
(yiayes o awnds Mix={x, 2,2, 00, WABE—-THREHYETRET m
o JCHRE

y1=fi (xl,xz,”',xn),

y2=f (xpixa, e xg ),

Yo = fo B0 22002,),
ROERMERXHR, ABRRB, WRELET n MEXEDCR FHRY, &
WMEFHRTEXED b, HAIR PR, REBED LFEXLT -
T R® FPHR[EE"JI"JIﬁEﬁ. RIERX —BLRTN

=(fiofar ?fm)
Jiqif D—‘Rﬁﬂﬂfﬂ{‘l%t’i"f}ﬁ@ﬁ i=1l, “.on,
Bl1 AFE mxn il

(xp, %, ,%,)EDCR".
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a7t dgy
A= : : s
@1 o Qyn

EEP ﬂ,}'ER(i = 1,2,'“,]’11;}.: 192+"'sn)9 ﬂﬂﬂiﬁﬁﬁl&%ﬂ

LS| I
¥ Xz

“l=4a| (1)
)‘ﬂ'l xJ’I

BHE T —1B R R MBS, XA BRI SRS B
R" ¥l R™ Mg BB s, O

EXE, BAMNEXEMESSHNER R M FE, MR MR HL
Euclid =), #EE X EERY. F “BE", STUERAN “EiE", h
B AREERT A% B STHO AR IR

EX 13.18 & DcR*, f: b—~R™, Xk ac€ D', pER™. WME
EBHBEMe >0, FE— P S>0HBLRxCDHO< |x-al <3 A {5
B

I fix)-pl <e,
WABBBE rESe ERRp, B
limf(x)=p,
A L i A
Fix)=p(x—>a).

FAILMAES, ERABBELETUERY, HFEEL T M5
B.(p)CR™, BHE-H B (a)cR", REY D hihfix BSORB, (&)
B, ERERANER B (p)F.

EE: ~BER, LRAFHBRNERAR, ARBRELRBER LS8
m, n UREKH HEMBEGXZPFAH=ERBH, BOEE/ 55
T.

F] n HE53 A1 S 50 MBS T 0808 — 44 18 4 0 B 35090 g oy 2 —
FE R 50 B BR s B LS 40 2 B 15 — 20 57 48R ) o 0 S B 5 Bkt
i, ®1A

EE13.27 # DER", f. D—=R", aC D', P=(pi,ps,, pu)ER",
f= (fl*fh'"afm}- iﬂ;’z\,

limf(x)=p
Y H A
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lim f; (x)=p;, i=1,2, =, m.
WRBHEEI-TEH B.2HEN, —ESUARNERERESRBIN,
THREHEPHERREHE.

EE13.28 B DR, a€D'. X f: D~R" L fg: D=R", #H
Ier:f(x):p, li{trﬁg(x)=q,
TFREMNE
I° XTFAEM AER, ATLIBH lim (Af (x)) = Ap;

r lim(f(x)+g(x))=p+g.

EN13.19 S#EDCRY, f: D>R", a€D. MANFEAETN >0,
HES>0FEBRAR xEDNB, (a)FHEE f(x)EB, (f(a)), Fust rEMN
a HEE.

HfEDPE AR, FOE FED bs,

RIAR, WA FEDPM—FSa (#£ D E)EE, WHARE FRE—4
SRAKTES e (D L&, HETH, Bl PRSEREE R RS
5.

T EZEWRNE TEHZE.

EHE13.29 WDRR PHHAE, f: D>R", fED FAESHTHG
ERHRE. MEER SHFLEG, FUORR THFE. I8

UGy =lreD:f(x)EG] .

AR IR EN. B FED FESE, cERPHNTE, BiE £o1(6)
RR PHFE. ME FFUORZE, EYRRFE. FRAB x, € '(6),
MAS ()€ 6. AN GRR PHAE, HEE >0, 8 B, (F(x,))C
G, XH ffEx 4ESE, WTRIAK >0, FE 550, REx€ B, (x,), 8
HF(x)EB, (f(x)), B f(By(x))cC, BT By (x)cf""(6). BEW
WH f G R R AT 4.

HIET otk ER xo€ D, HTFRSDB >0, i 6=8, (f{x,)), W
CRR FRFE, BHE, fFHUORR FHAL, HY xcr(6), ¥
H >0, BB B, (xo)cf ' (6), (B (x))cC. BRMEY, MEE x
CB; (ko). Hf(x)EB (f(xy)). BIUAfeEx, ShELE. BT r, B D B4
BA, MfEDHERE. O

ERVIER, HRMRPRBIETFERRIFE. Fi 7 (x) = H R 28
F&E(-1LDBBR RBN0,1), SEFERBHIE.

MBEMIESREN >0, BHES, LR x, yeD H | x-yl| <& BEyE
BRIF-FO) | <e M, BARBRS FED F—KigiE



§13.8 & & M 165

SR, TERBERE VR LE-FELEN; IR DR BE—FAHRAE,
oL Mest f: DR %D F—B &,

W FED F—BEEZYAAYF BT EREED LR-FES
.

EE1B2HY, RI1E

TR 133 i DcR', f. DR ED F#igEgEws. WE D REH
£, BAfiD LR -BEEN.

AU —EE, JLUEFETEREM 13.220EH, BEETER
A A S A HE S R B

MFWRBTE, HETHEHEZEANETHTH.

EHEI3.31 R OCRY, BHf DoRED LES. WEDER FH
HRE, A f(DER" HETE.

X—EHAER, 58 13.25 MIERZ L%,

H5eE® 13.23 %47, xILRINEG

EE13.32 WDCR, Wit f. DR TED L%, MR DER Y
BEE, Bar(D)ERHHVERE.

BoREEESHRAESEM, FULANTBOTERL ESmHNE R
REBREFFAE. QRLAER, SERHALEFRERBERE, i
VAR AE. BiEH Ao BRI R A,

%08 13.8

L% f: R*>R" # %, EcCR'. Kik; f(EVCf(E). MAH 244 TH
FEY=f(E).
2. ECR, f: E—~-R".
(1) 2 EAME, FEE, VB
G{f)=1(x,f(x}): x€ E!
ARPEHE,
(2) ¥ EREBE, Fidsg, Kk, C(HLREHE,
(3) FC(NHAREE, £, rigs,

i 13.8

LR ECR" RRER, FAE LES %M, T f(E)=D, itWus f' &
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D Likd
2.8 RAEG[0, 1] 34 EE LY —xr—8 4 ks
3.iE8; REAGF[0,1]H[0,1]) x [0,1] 8 —sF— 8 % 4wk 4t




FUE ZTERYNRIZF

EE BED, RKAICETELIETERBEHESES. ERTEBHRY
H, FEMAREREH R RSN TR, NTFEERBRY, REFRHANE
. MR, BTERERRERT, Erm—TEHERBENTAREER,
RITAITEE SN E—FHRNO T AEN TEANBUNTLE, IRRHRK
HEY I SE"

§14.1 BOSHTES 5

EfRE-ABEEREE, B fHENHEFR—"THa, BA fEx i
i 5 B BOE SO

£ (xg) =Li113f(x0+ hh) _f(x'}),
HRANNBE EXAINERFEREER.

EETERRANEE, IFEx 5 AR E, WHNEZA LA
FEX, XREARXE h B—1HE, MRINBEEL D "HEE » AR
MizHE.

WHE DCR", BE f: DR & R PEEMBRER o (B o 32
lall =) —4Am, XEEE, R PRARREEET— P ABRE—
THE . GE—H xCD H—1FMu, B x5 xo+u DEEBH AT
Ax, AENM u HEL, LWRBRAE

bx.x=x,+ tu, o tER]
MHRXFHLE,
EX 14.1 WBFE DCR*, f. DR, u B—A K, x,CD. WERR

li*“'}f(xo+mt)-—f(xg) (1)

FEEAER, AR BRERN rESx, ABFA « HWHBSY, iTH
gﬁuu).
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REAB, E% o () =flxg+ ), BLARTRBEY o Y11 Ko/ AEE
M, MBRDERSAY o Ei=02LHTFH ¢ (0).
ME uB—FHE, B lal =1, BLAHF| -ull =lull =1, TR
- WR—IHE, XHERIE
flo+it(-u))-flxe)  flrg+(-8)u)-f(x)

t -t
AEARFTS 0, EUBHER—H x LBRK FBTE e SHFHE-u)
AR SEERENETEBAHRETE.
Bl1 EE TR

i x—j}- (x,7) #(0,0);
Xy j" =

1, (x,y)=1(0,0).
EE A ITE u BT LLRR N 0 = (cos 0,sin )R, XHE 0l <2n. B
xo=(0,0),2% 20 B
@ (8} =f{xo+ tu)=f(tcos §,tsin §) =2cos # sin & = sin 20,
Me @ =1, AETW, Bo=xa450=5r40 SR AFERETE.
MAHE 6 M, B o =0 TELE, Bl o (OOFRFE. XEH,
ICERE fEO0,0LREFIF R
(\’_5-1 @) (_@_, _Q]
22 2 2
tHEFHEE. O
WIET A h ddrm &

e ={1,0,0,-.0),

e;=(0,1,0,,0),

e, =(0,0,-,0,1).
FRAH f 05 xy AL e, W B fEx, LS P —HBEH, iT
1

L) & bflx),

D= B A REART, 21,2, 0.

Hifed, FRTHERTHNRIEE, BARBERUEERER S
B 2 xo=(xi, 0, 0,), RERIE DS (x). KER(), &

Ltz =i xo) = lim ﬁm'fu_)_fi{o_
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f(xl'l”t Xas't rx) f X1 xz,"‘,x,.)
= lim ;
[l }

mMEREE—TRBHEE, t.ﬁTEfﬂIEEHﬁ%~ TEECK S MR KRR N
B, —Bh, EiHE DS (xR, REME M TEHRFAFAEAT
B EH, i€11,2,,nl.

Bl2 HEZITTEE S (x,v.2) =2+ ¥ +cos (¥'2).

®il4E

af -
ax(x,y,z) =2x,

J
gg(x,y,z)zl—lyz sin { y%2),

g‘f(x,y,z)=-yzsin(yzz). L]

i3 AR D, THRB (x)= x| HIRFE.
Wax=(x,%, ), A4
Flx)=C(x]+ x5+ + 2277,

@ﬁﬁx#ow,

Df(.t? x%+x%+ ‘I‘I) 172 2.'1:-” ||(1—12 ',n);

M x=0F, 1":& HE—BEM @, XA
Lla)—f0) el _1etllall _1ef

t t ! T
FAY ONBBRATE. i, FERSCHEMRERORER,
L]
WP TRBHEE, RNk EBEERIEYLMEL. #X8 DCR,
fr DR, RAVEENZXBEE R 2= f(x,y), HPF(x,y)ED. ZHERK
2SR R® RIS 4

G{fl=1(x,y,f(x,y)):(x,y)E D!
HWRHEY ER, ER—%ERE D LAOME, BT . MNELSTE
ERE DA,
R — "%, 700 €D, ¥H y=yo HWE 2= f (2, y) T — % T H 2k,

ENTEER

{Hf(ﬂhj’).

Y=Yo
8] LB )

{z:f(x,yg).

Y=Y



110 FUKEK FSERENINAF

B, WRHS (o, yo) R ToREL S 2, yo MR 2o MY = BB, FRAG—
TR HHILIRSBR, 5 (xg,70) R RIS (10, 30.f (50, 70) AL

GRBBE, AR, RIKS (0,30 RETBL
{Z=f(x033')s

X=Xy
FER (0. vo.f( %o, ¥0) YRERO TR BB 2
GEBE, AHEH f (2, )W TREBAFEFNER, HE
ONFEME-FRMTHFENARE—FRE, BIIEES144PEERE
T F BRI E T R EAAR.

#Ho)E 14.1
U)ﬁ&&fﬁmﬂ=w,ﬁ#&ﬁfﬁﬁﬂj)ﬁ%ﬁﬁu:b%iaﬂ
F K
@ #f )= G- -, Faa=(2, -4} Rrgro008
F6 uHF oS

2REBBf (2, )=V ial-y ], B EARREALERLEA G FOO 5 a2 &
H 7

3, i
xy 2 2
xRy a0
Flep)={vatsy’
0 4+ 97 =0,

Fl: BERRALBREF G O T AFREL?

4 WEH f(x.y,2)=lx+y+zl. AEFT x4+ y+z=0L# &4, &
EHOTE fAEEF SR

5. Ktk ¥4,

u)af(my)=x+y+Jf+f,$§§m1L§fmA),%kLn.

2f
ay(l.:!).
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d
(2) 3% f(x.y) =log (1 + 17} +3, ig{(l,z). 5{(1.2).

(3) # £ (e =er 7 wsin (i), kgLanmgian,
6. it F e F 8.

2

(1) z:xy+yi; (2) z=tanx?;

(3) z=a"; (4) z=log(x++");

(3) z=arctan;[; (6) z=sin (xy);

{1 u:e’(xzf-‘zﬂz]; {8) z=¢e",

(9) u=x"; (10) u=log (x+y*+2%);

(11) z=log (x; + x5 4 +2x,)3 (12) z=arcsin (2] + z2+ =+ + £2).

§14.2 BB EHISNRKL

BIH&E DCR, f: DR, RE— M x,€D, heER*, T x, & D H—
TAR, WG| 2| BN ALUE xo+ B REE D ZH.

i b §40 %?ﬁ%ﬁﬁﬁ%%ﬁﬁ&ﬂ%ﬂ, B4 S

BN 14.2 @ h=(h by, b)), WRBTE

flxog+ b} - f(xq)-}_,;1h+o(llhll) Il &1 —o0, (1)

S Ak N7 fEx, BAME, iBH

df (xad = D) A, (2)

MR FEFED LT —SHTH, MK R0 THTREAY.

MR (DTR, #4 df (x) ) BEREHATENTIETHS, PRAATE?
HAER A MABHNFTRAUEER. MXITEL LR, EERERNMSS
BEEREFNBINEXR BN, AFQPHIEE, THLOXESY

Flxg+ b)) - flxg)=df (x)+0 (N Rl), | AJ-—+0.

B R = (xx, o T H, ERITEBEEQREHNEN 2,

Agr oy X, RERMA. HE, 4 h=(h,0,,0), IF(EY
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f(xj+ h]sx?,&'”!xrt)_f(xlﬂxﬂ"”!xn):}‘lﬁl"_o (fhli)"
Gl AR

Fl+hixa,x) = f{x,x0,0005,)

h] —).1+0(])

hy—0, 8
Av=Dif (o),
— i, ®AE
A= Dif (xy), i=1, 2, >, n.
XEM, YA f M x, AR, fRE-T-RIRSFE, FA
(- 5 G,

b=1 i

TR 4.1 &R fHFx 4T, W rdbiEx, ik,
AR NS FTEx, R, BRACERT. M A0F, Bh—>0(i=1,

2wum,ENMHQM=]EAﬂ%m,mmmﬁuﬂﬁmuhuﬁﬁ¢ﬁ

TR (xg+ 1) - fFOx) VBB, T FlEx, S, O
ARTRABNEE, AEE—SLESE, BAERSLTHS, WA
HBOARENREARSN—HSMNE. B, £2THRNTE, B
AR, B, HREBENEE, THERTRERE—ANTHYE. BET
5.
Bl1 BR-TEK

_-_xL‘_s P=(-T=J)=;E(0a0)i

flpy=ic+y
0, p=1(0,0).
H f AIE R
4/ (0,0) _3£(0,0) _
at 7y

EE§BJ%%7¢.E%ﬁ%f&ﬂu»ﬁ$ﬁﬁ,wﬁfﬁﬁMﬂmmﬁI
. O

MULHET LB, BELH—MMIRTE, DRERTS TR R —
LB A

A4

J(x)=(Df(x), Dof(x}, -, Df(x)),

HIRE D9 R 7 7R x SERY Jacobian, B HL AT R A X F A% B B —
B8
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MaERE, #IER P WPBERIIME, B

Xy
%2
x= ,
IR TSRMEERR, x WU TRIFHESE 1 B
hy
h = %,
'hﬂ
RFELNE—B SR E G — SRR R, B T LM RN RS BT
df (xg) = Jf (xo) h. (3)

PREY /B Jacobian 1% 10 grad F (BEV £), HI
grad f (x) = Jf (x),
R AP R EE f BB (gradient) .
REEXTURETIISNMER, IHEREERN RS E.
EE 4.2 BN fE LTHEB RS TEMSAR T,

Flxot b)) - f(xg) = J(xp) b+ Zn; B: (h)k,,
AT
g (h)—>0,i=1,2,- ,n.
W 10 A
L p-o0f, BRE
Triﬂ*|§;ﬁ%(h}m
i )

b k. A

Z}ﬁ.(hm:ofunux
WIRE L 14.2, MY FAEm x, ShETT.
> HEH
WEEL A2 BXZTIH. ic
r{h)=fleg+ k)~ f(x) - Jf (xo)k,
Blhil—=om, rim)=c(lnl) E¥

iy b e (k)
r(k)'(;ﬁhllh‘)ilhll'
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Ak

-
-
-
e
o

E K

il
hi

"T"_T‘El (i=l,2,'",n),

h
Eﬁﬂ-ﬂﬁ, (k)_"’O{I:l,Q,,ﬂ.), #H.

Flrat B =f ()= Jf(xdh+ S A (k. O

THMEESGH TR FE—STHH—TRoHFE. BITHESRH

EX 143 BRHAEDCRY, 5 x€D, AFESL », WE—FEHRNIE x,
A — > 4 .

EE 143 RHAEDCR", @S DR, S x,€D. WE D, flx),
i=1, 2, =, n,Ex, - N PRIFEBLES xo LHTEL, W rEEA oo 20T
.

WA XS o RIS, Y- B, BRERRT, AVETEERY
HPRFERERETH. 88T -1 HRIEBY.

HOHEE F(xo+ h) - f (x) PRPIH 4.

flxp+ kY ~fF(x) =K + K, (4)
A
Ki=flaoyehymoa b b)) =l by a by aa, ),
K?.:f(xl+hli"'ixn-l+hn—l?xn)"f(x1!“-!xn)-
¥ K BER—LHShEEHE, 83

d
K1=5£(xf +hy,ax, v hy .+ 8GR K,

BEd4e(0,1), Bt kK, XER

d
K=5Lien,+n,

n

A H
r = ;x{(:cl+hl,"',xn_1+hﬂ_1,xn+3hn)—§£(xg)]hn
=f, (h)h,,
af .
Mﬁﬁkax FExg AEHEEWETH, L | 0k,

B, (B)—0,
T
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ngﬁuﬁm+m(mm. (5)
BHABRBAA K, b, RBEHE 14.2 7TH
gzﬁjgﬁmmﬁji@<mm, (6)
X0kl —0mt, i i
B (B0, i=1, -, n-1.

M(4), (5), (6)BI18
Flxg+h)-fx)= > ;ﬁ(xﬂ)hi+ 23 3 (hih,,

e g (B—~0(k(—0), i=t, -, n. BRA—KEHE 4.2, B8 f 7
Xo !&Ejﬁc D

LHRER, REREENNERETHY—1R4&8, HERLE, M
T
xziyz, (x,5) 5 (0,0);
0, (x,y):{0,0)

—y o A a af - .
%Hmmﬁﬂﬁ,@uﬁﬁlﬁ%ﬁh,aﬁﬂmmﬂ#$ﬁ&.ﬁﬂ%ﬁﬁ
R — 5.

BLEFR, AENRSEMERNEEE SIS NG M T EE,

R EL]
%ﬁ%——“iii/% |
ggg ﬂﬂ\\ \T
BHET
!ﬁﬁ&
HTRRNE, RITERAFRAR,

BDER F—IRE, f: D+R. B B REBSED g,
KK (ERBD LEETH. & D L RS TaNERANNESD
B (D), 8D EehESRREmMBESiTR (D).

{£* + ¥*)sin

f(x,;r')=[

H8 14.2

1.



116 FUE £TRIMNHNMIEF

o
)= idrg 10
0, x=y=0.
Fit: BR fERILBAFTOFHALE, BERLL FRTHR.
2. Kt EBHEf(a,y) =V | BEREGRTH.
3. TG ELEY: B f(x,y) =y ERHE—-SLTHR.
4, LTI 2B EHE SR GMY.
(1) fla,y)=x"+20y - ¥y BE(1, )4,
(2) flx,y,2)=log{a+y-z)+e "t ¥sinz BE(1,2,1)4;

(3) w=y bt e s 2B E( )8, EF P e+ 250,
{4) u=sin{xl+x§+"'+xi)£,§~(:c!,x2,"',xn)ﬁt.
5.4 H &K f 4 Jacobian jF, ik
(1} f(x,y) =2
(2) fla,y,2) = xPysin (32);
(3) flx,y,2) =xeos (y —3z) +arcsin {ay);

(4) f(xl,xz,'”,:cn)=(x}2+x§+---+xi)”2_

PE 14.2

REAYfER OOERD LTHR LIE FAD LN RO LBASEHE.
F A

fBy-fla)zJ(a)(b-a)
*—Ma, bED KX,

§14.3 RWBITHA

WHE DCR™ RS £: DR & f OABRIKKE 1,5, f. RITEH
fi (x)

_ﬁxh‘%u),xep

fm (2}
BR x0€D, hER", MF x, & DAL, BHATIUE | b | Fe4 >, 4
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Bx,+hED.
EX 4.4 WMEBHNFEA
fixo+h)-flxsd=Ah+r(h), (1)
AP AR mxn i, ENXERKET 0, 38
in i @
XA PR f TR ox ALTFTRE, HFR Ah BRFES x, LHRS, iS4
df (x) = Ah. (3)

WHEE, ®RA ()%, ZASFHRER n ERETEFHER, TigE
RO ROR n HERK RS 18] o T3

HEXL 44FN, B THMEE, BEHERNTIESS R4
B A R T & k.

KIREBBERTHAOEE, S A PHTRAERLM4. B, &
an "t Ay
A=

HE()ARAHE 2R, 83

ml o Ln

_}‘;(I{)“P h)_fi(x(])= Zn_} a‘-j-hj+r:-(k), (4)
(DFHBE—TRS r (DAF i M08, BTORRTSARY
F (k):"U ( || h || )s k_bos
i=h, 2, oom, TR FESx TR, YARYEHHFE4EEREA
xo ST Rk, B (4)3r BB E

_ af.' (xo)

a; =
I ax_’, El

i=1, 2, =, m; j=1, 2, =, a. B
3f1 (xq) 3f (xq)

Ix, Ix.
Jixg)= . :
Ir, Tz
RZMLE f 7 5 xo AL &Y Jacobian, ER—4 mxn B, FL&
df (xo) = Jf (xo) k. (5)

BUIEZ, BB HRETRYRTR b 09— B0, £ina
MERERY, BRNEERAR, X— WA RERMN. B Jacobian
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WEEH “FER".

MEERHT, B fE—Fx, LHTRESHTENF TS BRARE
Boxy A ET R, B, e 143 f] LA B

IR 14.4 EFME FAFE D FTFTHE Jacobiantf, H JF W& LEES x,
RhiE sk, MBS £7E S o LT

BEREETL, REBMEEHTMAEEEENE N,

a2 KBEIM &, RINEFTEME X,

EX 14.5 WIFE DCR", BE f. D>R". B FE D LHE—AX
8, WHE f€ c'(D); MR D ERME—SEELE, WL € C(D).

WrecD), HEB WA, fED LEB—HETH, Bl Ff&ED LY
B—a B8RS, A fe (D). RRIR, Frec (D), MU e P (D).

S8 14.3

1. 38 & &4 5 F 5 sk 549 Jacobian f= # &
(1) flx,9)=(x® -32%,32-5y%), 5, -1,
(2) f(x.y,z)={xy22—4y2,3xy2~yzz), EE(, ~2,3)4,

(3) flx,y)=(ecos (xy),e"sin (xy)), /ﬁ',_,ﬂ,i,(l, %]Q

2.+ 4 F 7 sk 4t 69 Jacobian;
(1) F(r,8)=(rcos f,rsin 8);
(2) f(r,8,z)=(rcos 8,rsinf,z);
(3) f(r.&.go)=(rsinﬁcos@,rsinﬁsingo,rcos 8).
3.RER DCR®, kit f, g: D—R™, Kix.
(1) J(efl=clf, BT c AFH;
(2) J(f+g)=1If+Jg;
(3) E m=18, F J(fg)=glf+flgs
(4) ¥ m>18, WA
J(f.gy=g i+ flUg),
RE, EXAVEREFTATRREZAR YHAR, LT R Ixm K
Flmxn sEM4a .
4.3 fi [a,b]>R", B —3nC€{a,b], Hl ()] = %%, £,
CIF, ) =0, oot X 4k s JLAT s
5.8 e, B, vy HAREMZEGIH, £h— A8 R 5 R &5 TRk S £, #if
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a (x) 0 0
Jf(x,y,2)={ 0 B(y) 0 |

0 ] y (z)

6. bt f: R"—R™, R &4
FQAx + py) =Af (x) 4+ puf (y)
sf—d x, yER* Fo—Wa, pnERRE, Wik fR—~RERE,
0 BY .
(1) f(0)Y=0;
(2) f(-x)=-fix), xER";
(3w fafle), fle), -, fFle)REBRE, LAF e, e, -, ¢,
AR PHEELHRSE
7.8 f: R"=R™ A —gdus, AL Jf
8. RE: R=R"#&4: #—WxCR*"HFE(x)=x, # EH R FH1HER
B, Kk EXR—AR4Awd, AL JE<=I, REI AT HERF M.

§144 ESKS

ERTEREMBIES, H “H4RBORBEAR", BEFIEN &
AT HENRE SN S0, hEESAMMAEREN .

BINA

ERM4.5 RFLDCR", f: D-R™, FELAX,CD LT#H. Xiggid
BEF(DH—ITFERHER, HH g 58S (x) LM, HAFLSBH ¢
fFERx AAH, FH

J (g fixg) = Jg (flxe)) Jf (xq). (1)

MR B yo=f{x), A=0f(x)., B=Jg(yp,), BR A Bmxn il
MBREIxmMBERE.

0 A E AH

i | (g-F)(x,+ h)||_;£iﬁ°f){xﬂ) - BAR || -0, (2)

AALMEL 144, BH ] (gof(xo)=BA, JHI(1). HF, g B¢, 7
¥o ﬂlﬁfﬁ, ﬁk;ﬁ‘

Flxp+ B} -flxy)=Ah+u(h), (3)
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gop LDy p ) o nt,

ik
. g(yo+k)-g (yo}=Bk+v(k), {4}
Hork —'—'%%%-l'ﬁo 4| g || -0 B
. | La(m)ll _ Lo ()1
e BT A 3 A AL
i

le (BYl =e (W) A1, lolk)|=gk)lkl, (5)
B

|le-—o€(h) Q, I{ign_oq(k)=0. (6)

MEREN b, & k=f e+ h) - f(x0), Baph(3)F(5)7H

bkl <l ARl + lu (B <l Al +e(a) A1 (1)

ZERMNECEMAT §13.1 HAEX(4). BEd@4), G)M(A
I {gef¥xo+h)-gef(xy)- BAk |
=l g (f{xo+ h)) - g (f(xy)) - BAR |
g (yo+ k) - g (y,) - BAR |
| Bk +v (k) - BAk ||
| B (k-AR)+v (k)|
< I Bu(R)K + 5 (k)N k|
sl Ble(m) il +5)CTAN +eR)R].
B LA

| (g°f)(xo+hi-h;,'ll"f(xo)-ﬂﬂk I < || Blle(h)+( | A1l +e(h)))?(k):

HEMH2). ZMAERMNBEEAN. O
ROTLEAX (AR TR, THHREE,

It

/ £
(111121'"yxn)_"(fhsJ’zs”HJ’m)_'""(Zl'Zzs"'fz;)
BRHERR.: B FIER FFED DA (a0, -, 2, )ME R B

(yls_}'ls"'i_)"m): Eﬁﬁﬁﬂ;&ﬁ E E‘%ﬁi RI rhﬁ*])f—i(z.,zg,“',zg), ﬁaif’ﬁ‘it(])
LR R E N

Iz 2a) (24 dn \(9n y1
dx, ax, ay, 2y, |l 9%, d x,,
=| : : : T (8)
E d z, dz dz; || 2y, 7 Yy
dx, 15'.'1:,1 3}*1 aym dx, c]xu

THESETRENHF.
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Bl1 B x5, 5 ) " TELEFTHEAN, RFEE—1TET «
Rﬁgﬁﬁt %ﬂﬁ@ﬁx; (I)! i=1, 2, », n, /?"\' o (z)zf(lh(t)s
xa(e), o, x, (1)), FREEARK(S)

;'5'1(3)
W)
o (=920 L g (0,0, )|
x, ()
-E*iudnxﬂ) n()x () . O

FIRB 1 %5 B BRI S BOR IR 6 FEIA R,
FHE 14.6 & DCR", f: DR, A A x (x, € DYV,
w= oy R I, B f A 0o AEWH T u B B HCH
E ) = P Gru v 4 5w, (%)

EH o (t)=Ff(xp+iu), M §14.1 FiE
L= gr 0.

B HE o (OREFONER. [
¥ealsh, WFZEE f(x,y), BEA (xg, v ) AL H 10 (cos 8,sin 6) BT
G €
Ei(xos

MNTZTEE f (2, y,2) A?‘:Tf"]—“flﬁaﬁﬁﬁ?i (cos a,co8 ,cos ¥ ) 3K
B, HP(a. 8.7 )R~ ﬁﬁﬂﬁﬁﬂﬁ. X X 5 1 9 07 ) S B

o AU A
Jcosat 3ycus B+ 77008 Y.

d
Yoleos 6 + —I(Iu,yo)sin 8.

#l2 B _mEN
u=f(x+y+z,2°+5 +2)
AEZN—MRIE, R« BHAEN—HRFE.
B OTRERN AR E 4

E=x+v+z,

u=f(£,7), {
p= 4 2

=x +y2+z.

T

r}u Q‘faf _i‘j
i3 aEax avax

_U

d 2
=% (x+y+z,2%+y +z2)+2x§£(x+y+z,x2+y'+z2),
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MBS T RS, O
By BRDZTEE
{x=¢(s,ﬂ,
y=¢ (5,1)
T Cso, toV LTI E wo=¢ (55,2005 Ya= ¢ (50.20), B _TCRH w=f(x,v)
TE(xg, yo) I8, HREGRER
w=f{e(s,t),g{s,t})
TE (5o, to) A RS B
B EHTHER:

{s,t)>(x,y)>u,

HEGREAR
0 g
(Ju 2u)_(f ﬁ)% 7! (10)
ds  dit!  \dx 3y iﬂ Qﬁ ’
s dt
ﬁ-}\(sostn}: X
de g
(3e 2] (¥ ) Ts 9t a
ds  dt) i,y \dx By Crpor)i A 3
d 5 d !

Csgity)

TEBITEARINTE, ERERERIYN. ARNE, ENEEEE
B, BRERS. PREREX(O)HEYHEESATHERSR /AL
£

g
u_ifde 3f2y
ds  dxds Jyds

d ‘
du_dfde 3y
dt dxdr Ay di

WMERFIAFHEADFEREBME— 1, B4R F 0B AR
RIZZEREA (0 BN HE. R X—HFEEAAR DS HE 5
FEFRIL, LD ROB A, u Bx My WER, 2. y DA
~ R, HEB, B R A MR RSB R NS Ty 3 K

RRERL « s RMIY, REML o ¥y RIBFETEL y 4 s R H
EEADEERNEY, £ELK.
Bl 4 RS o (v, V) FEEN—BMIFE, X x=rcos b, ¥y =rsin 4,

(1)
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R :
2 2 2 2
G
iEfR EEmtAEA
(r,8)=>(x,y)>u,

i e ia A
3 s
(2e 2wy (20 ou)|or
dr 38/ "\dx Iyl 3y 3y
dr d@
_‘Q_E i‘i) cos -rsinﬁ)
“\ax ¥/ \gin g reos ’
Fit
[?.E Lg_ﬂ)_ Ju iﬁ](cas@ ~sin6)
dr rdf) 13z yilgng cos 8
PIHEEERAE
dut? 1 {au)’
(55) +(55)
Du
=(3_u a_u)(cosﬁ' —sint‘?]( cos & sinﬁ) dx
9% ¥/ \gin § cos 8/ \ —sinf cos /| Fu
dy
du
J(fw 2wy T (0u)E (3w
_(f:"_:r 3}') Q_E _(dx) +(a] ) H
dy
LEEAEF, BEdEEEEETBITERL0). WA AENALR

(1)

d a d
“E='£cosﬂ+——usinﬁ,
x d

SRR TINE PR
raﬁ_ -axSII'I +39._COS +

FRMA AT MEE2).

HOE 14.4

. . du du
1' = 2 2 | il B
& u f(x+y).1iﬂyax 53, 0.
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. . du du
2. u=f{xy), EH T Yay =V

zau

: 1 X 3 u
3-’£u=f(]0gx+‘;). 1k f x3, vy a:ﬂ.

du

4. % u=f{elx)+ ply)), #£H tﬁ'(f)%:?"(x)
5. Kudth—@lb58, %

(1) u=f{x+y,xy);

(2) w=f{x,xy,ay2)3

(3) u =f( ;ﬂ:', "}—) ;

F4

a.

‘ _ . v ool cdu

6.1:5‘&1:::)'[(-1?:3")1 ;l;,y:ﬁg.j-}ﬁ'u:l—,‘f‘ﬂé";:x, *3_}_“=52.
. d 2

‘?.iﬁu:xzy_xjfzi_ﬂ_x=rﬂﬂﬁﬁ, y:rSings *-(_3'_1:, 5'3

8. & f(x,v,2)= Fu,v,u), £F P=ww, y'=uwu, 2*= .
Rk
af  ef af _3F

Get Yyt T T,

iF  3F
x +va—v+tba.
9. ;jE- qugl 'i'i:
(1) flx,y)=(a,y,2'y), g G,t)=(s+1¢,8%-1%), BEQ, DR,
(2) flx,y)=(ela+y),olx-y)), gls,0)={c"e"");
(3Y flx,y,2)={+yv+2,2x+v+22,0), g (u,v,w) = (wew?, wisin v,
nle”).
10 A B[ (xy.5), w R~ AA . Bl EF w7 F AL
e, e, e AR THEIATMELNFE. £iE,
2 23002 2
)+ (el () = ()= (520 - (30"

de, de, J &4 dx dy dz

§14.5 MR HYEBETEE

KRR, ERERERMS % T, Lagrange TEEREEREE
MR, AR ERRINTEZEE, MEE— N FREANEE FHSHET
T Mo fEXXANLAEE: FAXAEH, TGRS ERNS R E R
RABGETABRBHEORBBBN. W, 700005 B2 1 2 6/ gk 3
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giffiE, AN ES — xRN S E YA A fH——Jacobian, FE {18 R
£, HERAEMT Lagrange FHEEN EHBE T W FELELKE K
R, PEHZENHELHE. RIH

EE 4.7 BELENREE DCR" ERRE F T, NHEMES e, bE
D, THe 5 b HEMNERB L H—K ¢ {18

) -fla)=J(&)(b-a).

R ZXEBEEWETLURERR M a+1(b-a), XB :€[0,1], & o (1)
=fla+t(b-a)), RO, LHTHEYE. HETERBWH2>FHEEHE
AT, ETE 6€(0,1), 8

¢ {1} - (0)=p'(8).
HicE=a+8(b-a), W

¢ (O =J{E)b-a),
My HrR N, O

B, RIME—FREFE: RS rEMEHEDICR EEX, #B
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7 ¢
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¢,#£%#$,%ﬁmmwﬁ#.
X X
I MAFRA

¥, H L
x dx
4. AT R F4%, # ¥ Jacobian

Qv
-
Qs
-

N S
=he

(1) xu—yw=0, yu+ar=1;

X _siny
¥ sin g’

(2) x+y=u+v,
5. 4%
2 2
uw —veos (xy) +w' =0,
u2+vz—sin(xy)+2w2=2,

ur —sin x cos y + w =0,

&(:c.y):( , 0), (u,v,w)=(1,1,0) &3 K Jacobian

LS
2
du du
Ix 3y
de  dp
5 5y |

Iw dw
Iz dy

6. & u=F(x,y,2,t), g(y,2,4)=0, h(z,1)=0, i‘l’—#g—;‘fﬂ%.
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R RARENE . R(a,)R—TFEE, —TEH f: (¢, b)~RHFH f€ C'(a,
b)y, B xg€ (a,0)3FH f'(x)520, ABERL, FHER F'(x) >0, H fHELE
H, ~EHFE(e, B cle,)FE cla,f), lo, 8] cla,b), AE 2 (a,8)
BE f (x)>0, BEPE,HLEAE FRTHEBEE. Iy =f (7)), A=
fla)B=f(B), MALE(AB)LHFEEREL /', THE [ (5) = 5,
fof Hy)=yMy€ (A, BRI, f (A, B) EEETMHA
S = (e,
By =f ()3 2= '(y).
AR BERB TR ERERAEECHENEEN#T. BR - TAK
Flx,y)=f(x)-y,
BHELHRE R FHHE D=(a,b)xR. H(x,v,)EDHB
Fxg.y0} =1 {x0) = yo= % - y0=0,
¥#H,

aF ,
E(xﬂsy{)) =f (x{})'-}‘é{}s

SRFCC(D), KER 4.1 EFRLENE L. #EFRM (e, c(a,b)
H(A,B), HBEMEB—1 yC(A,B), FE F(x,y)=0, AR f()=yFE
(a, INEHE—MB 1y} £ E€C (A, B A

dF(x,v)
d

%y
IF(x,v)
dx

!
f’(x)’

f-lt()'): -

He y=f(x).

RS e RN EE BN LRAIR LR AN R RERS
EEHENELE.

ER 144 RAEL DCR', f; D>R", WE

(i} fFECUD);

(ii) H xp€D{#

detJ f {xy) 0,

i yo=f{xy), AHE xo B — &P UMy, B—1405 v #EE

PfU)=V, HfEU LR2HEL,

Cidg BRFEU LHEBS, g€ ¢,

P Hyeyat

Jg (y) = (If(x)) 7,
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Hb x=g(y).
ifR E
Flx,y)=f(x)-y,
XPBSGELE DxRE, BB FEC(DxR"), }H
F(xg,y0)=f(x0) ~yo=yo-3=0.
s, B &R
detJF (xy,¥0) = det] f (x0) 0.

HOEH 14,13 (BB EH), 7 xo BT H F y W8 v, B HCD,
ERYTE S yeV, FBRF (x,)=08 f(x)=y EH PHE—H, o
gly), K gec(v), HEH yc Vi,

Jg(y)= - (JF(x,y)) "LF(x,y)
= - (Jf(x)) ' (-1
=(Jf(x))t,

XH x=pg(y).

SU=g(V), BAV=f(U), FRgENYMY, RTHRHABIEN U
I

2%k, gk

U=HOSf (W),
REFUVNBVESZTHESR BT VEFEMfEEEBRY, WEHE
IB2OME fFFHUVIRFE. YR HENSE, U VGEAL. O

WENNEHNE, BNMEBRRAAENER, AW, HRES
FlOxQWESAHEAE LS. FEY det/ fED FHMAZEFE, BITHLR
EWEE f (DPFRE—TaN - REBERAEEE SR, BT8R
REEATCE AR F &S (D) LR BAT.

BR, AUTHER,

EE 14.15 (RRFEE) AL DCR", f: DR, NE

(i) feC'(D);

(i) Xt®W— x€ D, det] f{x) 0,

W &=f(D)R—FE. LME
(iii) fRD LHHY,
WAGHED 6HD FHME S HE: M1 y€cH
fef ' y)=y, (1)
A, Flec'(6)y#A
JTFNy)y=(F N1, {2)
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Hex=f"(y).

Rl EmT FR—-HG, HOEEG FRMEFERERANSE, B L
M, H—EH(RWEREMFEE)RIETRRERSHEAE—1E. &
FREMI®RHLARBDTRLE RS, FHULQIBRMIEN. KRTRBEEEH
MERF(DIR—TFE. IR—FE yEC, GA—FBE xEDly=f(x), HE
B, FExHN-TSRU Ay SV HRV=-F(U), B V=
FWcf(b)=¢, TRy R CH—THE. AT ye ¢ B{ERE, XXH
cEhARdAr, L cEAE. O

ATHESEHSRNS, BINAHUTEN:

EX 14.6 WHE DCR", MEBY f: DRBEYUT=1T%4:

1> fECY{D);

>» fRD PG

3 det Jf(x)20X—4 xE D ML,

Wi#% F & D E§—AIEM S,
RERR, ENBRES FAOSBH ' F(D)>D, HE—TENME.
ABEEREER, R EEERTHFEA
fi (xla“'vxn)=3"|a
filay, oz =y,

(3)

fo (i a )=y,
EERFAL, AZRMNAAEN, FAEE -8, TR TREEROTE.
AU, ERENETRAIDVARENEREBRNT. XRBE, R x, £
FRA f(x) =y -, 8y —DRDDBWS g, BLHFBA f(2)
=yo+ ) B xo+e Flx, HEE e BALBK.

AARQMUEREMMER
I dny (In Iy )
ayl ah axl axrr
: ol=1 : . (4)
axn axﬂ. ayﬂ 3J(ﬂ
Iy 3y, dx, dx,
AT 1% 38 Jacoblan 17110 %
In .. In
a( ) axl 3xn
Y1s7 0 ¥a)
a(xl:!“.!xn)Wde‘t
Iy, dy,
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B1 WAGRTEHEE
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[y2=lw_,
w3{x,y)
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B MNTRAPTLEERY
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%208 14.8
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(2) f(x,v)="(e"cos y,e"sin y);
(3) flx,y)={x+y,20%.
2. LMy = Amstf, HE T

§14.9 SHiiRES

HEHE D ERE—5, BY fFERIH
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WENR fO—MRSEY, MR XERIPEHELTRRRESY, Bz
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ax—f"’s 3T—3x]';

sl WP R - RT
82;, azz 2
o I =0, dydx =35

32 z

3%y

- 1.2 _
axay_'}} ’ ayl_ﬁxy' [
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i
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axay Fx‘yr’ix '

iR #F 2P yi>0, W
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dxdy’ 3ydx
HAHESRBY, RINEEMM2EFRH. —BEH, BEARIERSREMK
FHES. THEMEEKHTESRSKSREMNEFELN TR &E.

EE 14.16 RHE DCR, f. D~R. S p, €D, B FOOB M REM
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A EEAL AMTUT R
A=g (k) - ¢(0).
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A= (P'(l?]h}h.
AT
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B LA
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BARPECERAA LRGN, #F
fP'(ﬁlh)=£;—1f(xu+81h.yo+82k)k,
KB p,e(0,1). HEHEEH
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MEFLR AMERKERENX, A48T
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FEA=¢ (k) - ¢(0®), HH 6,€ 0, 1)
A= ' (B4k)k,
Jeg:)
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BHEN_HBEAREY, HEES
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5z,

R RALES, BATNRLENESE, EXHEET, KRFUNEERF
MEZABIHE, KL, Z—4ZEHRARBTF-HESRSFEHBE.

ERE-BHEE, BRNAET L HRERSHE, DRENRERRERY
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8;;23: axayat 35 axatas

[ 7f 3x+_j£_x]§1 f 2y
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TREW, AAFERE, o5, (WVERTO), MO)RBRERRBY. I
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81}(35] =0,
m%*%@ﬁﬁ,ﬂﬁ%=gwhg%&—ﬂﬁﬁ%@ﬁ.mﬁ%

P = e devg(n) = g+ p(p),
EEBFENER, BE(0)HRY
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RE o, ¢ BEEEFRITAE -HEESHMRTERYE. O
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(5) u=sin(xyz); (6) u=ay+yz+z;
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2. 3% u = arctan 'xl. KIE,
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4. uZx, y, 18954, 4

3 x° az
FH AN
=L L 1
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%4 Laplace JF.
(1) # p=v 22+ + 25, HEHA,
2 1 1
Ap = ; &logp—pzs &(;):0,
-ﬁ-‘i’p)ﬂ.

(2) ‘R u=f(p), & Au.
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2
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6. MTHFHE, EF ufzr, v, :¥HEH
32 5‘ u Py
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E=x+4,y, N=x+ Ay
MR - AR
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§ 14.10 Taylor 2T

CFAPHRIER, RITATEENEENE TETBENY Taylor £ 1
BEANEEMRENA, BEEENIX—-CENEESC 28 THEANEKS .
E—TrBETRBIN Taylor €38, W@ Taylor 2.
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BHE DR, f: DR, RP S x,€ D R, WHEIR, T
B RrER, AR

flxog+ h)=flxo) + Jf{xdh+o(| A1), X r—0Hf. (1)
2 A LA B R TR R &
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B S fEL 1

M EER
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&
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RKIREAE o DISE (DR, SIEEE. O
ATEQEBRERART, 5IHTEMNIES. Ha={a;, " o, ) HPE
T oo, HREAER) AT FEERF, D
fal=a, + - +a,, al =a,! ~—a,!,
WHR x=(x;,,x,), BALE =2, 2%, ZEETHAEETLLEEH
HiK

1
TP )

lal =k

T EZEIET o= (), ,a,), BITET|HICE
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Fx, e d
BLTER] LASE H-UE A & T i Taylor AT .
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R
v DA k) ..
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¥4 Lagrange 47 .
W EE afke, ikbic(o.1], HR[0,1] LREK
p(ti=f(a+th).
R e E[0,EH m+ I RELFH, M o AT REHLY Taylor A48
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(5)

HA e (0,1).
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d d
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3 2
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1 X,
RESIE 141,
e g ¢
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1
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3x?(a) axlax"(a)
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ha
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R,=0(llalm", I al-—o
EW AT e 2 DR T @ IR0 E—F3R K, #18 KcD.
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flz,y,2)=(x ¥ z){D B E] ¥

F E C)N*

B f(x+Ax,y+ Ay, 2+ Az) % Ax, Ay, Az M EXK KR F.
3.8 S D Taylor BF, S8 =k,
4. R BlalFlyl g b, Hikd X
C'L‘I_S-.E
COSJ’

1.2 2
=~ 1 2(;1: +y°).

§14.11 AR =1

A, BRIV Taylor ARKETR L TR MRE. Eme iy
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HmE—#, XEMNREOR-THETNRERERBHHE.

EX 147 W DcCR, B f: DR, A pED, MBAHFHE—TH
B, (p) cD°. 58 f(p)=f (po) (f(p)>f(pe )X —¥] pE B, (po) R, I
% po BRA £ B—(FRR)BMER, T £ (po) RN EBE £ — (W) M.

FIEEE L(FERIBXEAM(ER)BXE. H/MEARRESRRE.

T ERGEE TREIHSEERS.

EE 14.19 H ol Ep, EREAE, B I {p)HFE, H2LMF
J(ps)=0.

UER % po=(prapreop) HBETE  WEES (pr s pisisty
Pivir v apa), 021, 2, o, on, MR fEp, BBRE, ML2XTATERK
W e=p, PREREEEARME. B

d
d_tf(Pls'":t!"'apn) =05

t=p

d .
5’5([3';;"".9;1):0: i=1, 2, Tty Ty

Bl Jf {por=0. [0

DREBRF () =0W—-YASHFIER fMBER. AW EEEE,
REA-ERHEA, H—ARIHNARDREBRES.

Blan, £ R L EERE f{(x.y) =2y, XA

af _ f
ax—y! ay“xs

Brii(0,0)42 f M~ 3E . BT £(0,0) =0, MAERAMET—TERA,
MAR FREENS(B— ZREROE), BE# rRAENE(E - U
BRAB R, TIRERRBMEAS. X0, G oy BERMEA.

Bl1 EARN=FHF D-= iz, ¥):0gx,y. 5+ ygal FRKER

F(x,y) =sin x sin y sin (x + v)

R K E B/

B EREDLH =20, HHYpCaprt £ (p)=0; %4 pEDHE £ (p)>0.
g /MMEST 0, EHR FLFH.

ESRM ERRAED F— R M BRUEHMRKMESFRE, XS —
ETE Do,

FREA

3
é“g(x,y)=sin ysin (2% + ) =0,

a
§'§(x,y)=sin xsin(x+2y) =0,
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MFO0<r<m, Ocy<n, BTUUEFMABENT
sin (2x + ¥} =0, sin (x+2y)=0.
HAEO<2x+y<2n, O<x+2y<2n, BTl
2x+y=m, x+2y=m,

i (5 L) EaRRRAHN, FEFROBAEY

53)=96. O

AT RERESHT &S, WMEFEANH Taylor AR IEMHE R+
By — 2R
BB B A= ()R~ n WHHHE, B a,=a¥i, j=1, 2,
R Y A
1

X2

n

ﬁﬁﬁ1ﬁﬂﬂ x' = (xltx2&“'rx;;)! ?’-F

@ {(x) = x'4x = Zajxt

A oxyy x, v, x, H—APTHRE, ﬁlﬁﬁl%ﬁ TR QR RMAE.

MR x fHH Q (x) 20 (<0), MHE_WA 0 RE(f)TH, HE
BhHW A MRHRRE (R)ERE.

MAXEM x208H 0 (x) >0 (<0), WK KA QRPRE(RIE
B, HRENEE A AN PRE(R)ENE.

MRBHEP, gER", B Q0 (p)<0<Q(q), EH KB 9o BRFE
W, HEBTH A BB REFRE.

EBERHAE T MG ™R EE RN TH,

EH14.20 % A= (e ) A— n IR ARE. B A HERESH—1
BERIEHRENERMFEETFRAHKTE, B EH,

ay >0,

¢ ap

>0,

43 amn
an G 4y

G 4x; ax

>0,

@3 @3 a3

detd >0,
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EFRFICAERX—4E, ERIEHEE “BERR #ELEIH.
WHHFE A BPBRAEH, SARS(-ARTHRIEEYN. HESH
14.20, 7 A RERAENDET T RGR

ayn <0,
&;p  ap 50
iy dp ,
G a3 a3

ay dm axn| <0,

a3y Gy O
{ ~1)" detA > 0.
HTMSENREREABNE =2 WEE, RITEXIEHREREDT
BT 52 B e
TE 14.21 F_BrdHATH

A=(‘11| aq;

n dp
AAFBEMORHN— AL ERSLER

ﬂ.]1>0(ﬂ“<0),

¥

an gy

> 0.

az dn
EH AFITIRSBEENRBR. WRFRE 4 Bt B — B g
Q(f,?}'}=ﬂ|152+2¢1125?+ any .
I ¢Ef#
HR(E,??)=(1:O)3 BTLJ 0(110)331])*0. ﬁ{”ﬁ
& 2 — i !
Q(Eﬂ])"—"ﬂu(5+a_:7}) +(Elfm—l'z—)q2>0, (1)

ay

M-IARBT R OM &, 5 Bax, 30, WA
0 ( ~ﬂ,l) >0,

)
ﬁlﬂiﬁﬁ detA = anadz — (1122 =},
X EoH
BRI Q (6, ) =040 &, 7 Rir. WR ¢ (6,9) =0, BAH

E+EE'J?=D, :?={]

an
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RIS, B £=p=0. AMNAM Q@ 2FHEEN. [
B 14.22 FH B TRE

o ARTEFERETLERTR
ay ey - at <0,
UERg 10 SHEE
W A BT KA
{ (Es?}') = “1152 +2¢12$’?+ ﬂzz’,"'z
EAZER, BoadEH 1421 HELRE
ay g - aj; 0.
ME aap - a?[z =0, PBLORE a,, %0, W ap,=0, TR
Q(E»F})=ﬂ227}2,
EARFERN. 4 o, =08, B(1)H

2
Q(éu})=au($+fgﬁn) )
L
ERARAEN. BMLE a)an-eh<0.
2 FEafk
W oayan-ah <0, BITEEN A M- KBETREH.
K ay, =0, XRBE a,%0. T
Q (£,9)={2epé+ann)y.
Z
2
Q(&,1)=2a,;8 +an<0,
Q@ (8,1) =2a,6,+ axn >0.

KT 0 (¢, ) RRER,
Bl a0, Haf

= G - i
EH-E}‘- 2312) E'Z> 2&]

L 2

aZy) @

ﬁﬂ% ai >0, ﬁlgfz\
2
a3 2)@n =~ ap
_-'-—’l —_ el .
O[ ) ) ﬂ" <0
Q¢ (1,0) = a,>0.
ﬂu% ﬂ-u(O, ﬁl‘ﬁ
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2
a gy q1 —
(__12 1)=M>0,

ay’ 3N
0 (1,0) = a,, <0.
Him @ (e, pR&AER. U
ER14.23 R x, BRE A—THL, BF Ex, WE-BHAHE
HEH_HRFE.
1° ISR Hessian Hf {x ) B™RIEE (RO FE, B4 x, & F BH—1 %
BA(RMES.
2 R Hessian Hf (x ) BAEFFE, 4 xy AR F HBRES.
A rPAFx, B F—1HA, & Taylor A7 H

flxo+ h)-f(xy)= mk Hf (xo+ 6Rh) R,

Higc(0,1), £EAHTER
flxg+ h)-f(xy)
= %h'Hf(xU)h + %h'(Hf(xw k) - Hf (xg)) b,

BAMFAH, ZKE W H (xo) h I A« 0EREE. 50, £RMK
Tyl =1k, EEEE y'Hf (x0)y RBHBNEm >0, B/MEZFLER
B, THREARE—BBE.

Ak, MM hx0, ®ITH

B—KE, BT [ AW BRI, S, SHER e 0cect, BT
L8>0, o< | kI <o 8
2 2
L (2y) - 5L (x4 )
iy

dx,dx;

{,j=1,2, », n. FE
| B (Hf (xg+ 6R) - Hf (x0)) k1
< T & ||| Hf(xp+ 6R) = HfCxo) | I B

<l B2y n?=nl hile.
TR, H0< | k| <&M,

flxg+B) = flxa)> 3 W I2-T 1 hli%

= 2 m— Re
AEES
>0,
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EIEW v £ fO— R ANMES.
PHEH 14.188

f(x[,+k)-f(x0)=%h’Hf{xo)h+o(||k||2). (2)

HA H () BRETE, M&FE P, ¢€R, FF
p'Hf (xo0p <0< ¢'Hf (x0) ¢q.
(R GRIE b Hep Heg, RE

Flxg+ep)-flxy) = %[P’Hf(In)F)ez+ o{e?)

(—;-p’Hf(xn)p + o(I})Ez, (3)

flxo+eq) - flxe) = 3 0B (x) g+ 0 (D)) €2, @

HOMOTH, RER « B/, BF
flxo+ep) < flxg) < flxg+eq).

RIS x A2 FEIRESR. O

59, En=28HE, AEE14.21, B.2/M14.230BMTH

EE 1424 Wx, ) BEoTEE F—THS, F1E(x, y) BENSE
BRAEEN HREE. io

0= 00, b5 tro)s o= o,

4,

l°§ac—b2}0, Ha>00, fE(xU,yg)flb:gJE*g‘me‘ﬁ;

8 ac-b">0, H a <0, FEE(x, y) bH BB ALE;

Y ac- " <OB), FIE(xg, yo ) MM HIEMA.

IrHEERK. O

oac- b’ =08, TREFEL M. HI0TFE =400 R

xzyz* _xzyz, x?‘y?'

H(0,0) IEHE ac - =0, KW +*y" (0,00 BB /ME, - 2°y* (0,00 W
WA, T 'y’ O, REHRE.

B2 if

Fla,p) =224 4% - 247 - 247,

KA ERES.

R OETHSEFE

(_?.[ — 3 _ ij_f_ 3 _
ax{x,y)hﬁx -4x=0, ay—4y ~dy =0,
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B9 MELA, FEMTHRSH 2R NA:

2. (0,1); 3.00,-1); |
R
cE (A ]
(2 o (-4

FEHFEE My NEARE, HRAEXRBRERE NI, 2, 4, 6 XAN
e B,

K Z_FHriRe
32
a=—-§(x,y}=z4x2-4,
dx
_9f _
b_axay(x!y)—ﬂs
32
c=3~'§(x,y)=12y2—4,
¥
fE%
i~ 5 1 2 4 6
a -4 -4 8 8
c -4 & -4 8
ac - b2 [ 16 - 32 -32 64

REEH 14.24, SZIHEQ,0RTHRBAMEL, REF6, 7, 8, 9 HEA
REFHBMEA, MHS N2, 34, SHASFEREL. O

BI3 FEEAS n MEEE (2.9, i=1, 2, -, n, K—KREE
=ax + b T RE

2 (ax; + b - y,)?
b= LA
B BN 5, xy, v, x, EREE. SYHRIER » MRESEES
WA, MERKECIEL M HE—KEE L, RA LR XEMER, &
Y — SRR MR M — R B X AT HERY “BAZRE”, G LI i
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“EREL". EARANER o, b BRMITR, ERK
pla,b) = E (ax, + b - 9,07,
EHEXEE R, KL, 437

i@'(a,b) = 222 (ax; + b - y,) x, = 0, (5)
{ab)—??(ax+b—y)—0 (6)

X TF o, 5m%ﬁﬁﬁﬁﬁ@
(D)o s (D)o = s

i=1 i=1 i=1

(Ex)a+nb- Zy‘

Cauchy-Schwarz HQ%f&ﬁﬁ{f]

(E )= (El %) < LIEH =n2n, (7)

ﬁ#‘f‘zﬁﬁﬂ"%%%ﬁﬂ:xl Xas U A ET*H% Elﬂ:!:??ﬂ KBRS
HRBATAIAARETE, FUFM K, IER—0ES, BE, S1EA
RARRES, ERXELATLB IS, FEHE—EWR. HBE_H e
8.

ai (aeb) = zzszs

8

(a b) = 229;,,
)bz(a b)=2n,
#¥ Hessian &
Zn:xiz Exi
2 i;l i=1 ,
Se
HF Ex > O RARAFR(T) BHE R ESZH TR, 5 LXK —
Hﬁiﬁ%ﬁfi\{ﬁﬁ

H(5) 5(6)RT A, FTR B4R HE R
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x ¥ 1
2x1 EJ’I n

1 P =0,
Zxxz inyi le

1 1=1 1

B, RIOEZTHRES
(OQO)! (1!‘2)! (2’92)’

i Y o s A

Bl 3x -3y +1=0.

%38 14.11

1. £F F Xdg ey $2 44 .
(1) flx,¥)=4{x-y)~x* -y
(2) flx,y)=2" -3y + 4%
(3) flx,y) =2+ (y-1)%;
(4) f(x,y):x3+)'3—3:r.y.

2. KAE Fle,y)=ay, f1-= 2—2 (a>0,b>0)0# 18,

& |=
mal b
j

o A
]

3. K& f(x.y) =¢in x + cos y+cos(x—y)£i£7}"*ﬁ[0,%]zJ”_ﬁ"Jﬂ‘_{E.
4.8 flx,y) =3+  -42Py+ y*. EH: BHES-FLRIHAKE, BE
AFHRIELR, RARK FER IR DM,
Eay FEL, ShEE
P=1{x,y):f(x,y)>0f, Q=1(x,y):fx,y)<0].

§14.12 E % i B

P—1R RN TR,
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BEM—THBN 2R TERET, HERESEORTAEEREHED.
BREMTERFENK. . &38R, v, 20, EIHEELHE xys =2,
Al S FERZIMETERMBRGH, HR
S=2(xy+yz+ ).
BEMAER: BRH 2=22T, KSHR/NML BORMEEREAEH
H

RASHWEN, HEER 87

S:Z(xy+%+£).
¥
RETE O LIEENBE-FRARS HBNMES. FBNS, CLBREHA
FATRRM, AFIE S YN TR, HEWYRE ARG TR,
XTHATFERTHER, BEABFNFESTLEE “&88E" &
EWHMETREL. BRENR, N “BREEH” FRE —#TE, RIEA
“Hir 8" &, HURI T EREGEE. MR, HEMAUBER MR,
HEH "B EEREAEN, SNEkhEREH ey am, EES-
FUERESTE, REBS EEN— RN,
—kiE, BRDRRVRFE,
f(xh'“!xnay]!'”’ym) [:])
RENED LH 1 l%. BERTE 2, -, x, Yio s ¥u BB T Hm
THRBRAH .
‘r"l(xls'“!xna)’]-'”sj’m)=0’
...... (2)
Doy, s Xy y1. ¥, ) =0,
HITHEERER B EAREROQ)Z T HBME. X RE A B 1 e 1 () A
Ml E&£RE, WER ki, RIOVTUNFTRAQ)PIEER 5, -
Yo B £, o, x, B ERE, RIERAB ()2, £rFRER Xy
2 MAEARERE. BESRBESR, EEERTREN, EEREMNR)
£y oy oy, B, -, x, WEBRTEES.
FHE Y Lagrange LR B R AR M EH I H R HE. LEAR
BRI F— R ER

F(xla'“'xna)’h”'d’m) = f(x]’“.!xn?yl!"'!ym) +

E‘lid}i(xlﬁ'"!xnfj’h"'r}’m) ' {3)
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Hba, -, A, Bm MEEHE. WLHER, WR(a, . a,, b 0,0 &
AFE(DABRAFQIH—TRESR, Ba—-EFE, A, )ER, (E8
(m,"',an,bu"',b,,,)%ﬁﬁ(ﬁ)ﬂ‘]*ﬁ“!iﬁ. ﬂsﬁ%?ﬁﬂ{]

FE14.25 MREHERB(DEFHFQOWAET, F 2= (x5, y) =
(ay,van, by, b, VEIBIRE, BRATFE A =(A,,,4,) ER?, HFH(x,,
Yo ) RREH

Flx,y) = flx,y)+ Zm:fh@’: (x,y)
MEE S, HRER(x,, J’o)fﬁﬂ?‘iﬁ.ﬂ

_'ﬁ (Igyyu) + EA (x[] yl]) = 01 k = lr'“:nf

5}2 (x0,¥9) + Eﬂié?;(xo,yu) =0, j=1,",m
S H X —EEMIERZAT, RITARELMFE.
Bl1 Ex, v, 220 0 REH
xyz =2
T, K%

S{x,y,2) =2 (xy + yz + 2x)

HIRE A,

B OB, D={(z,y,2):2>0,y>0,2>0!, BHELE—IFTE
p (x,y,2) =xy2-2=0,

fe B
$lx,y:2)=8(x,y,2) +Ap (x,y,2),
A EREE, 4
g—f 3f+,1—@ 2(y+z)+Ayz=0,
%f gi A—% =2 (z+x)+Azx =0,

d 38 dg
§f=;§:+‘1 az=2(x+y}+ilxy=0,

Mz, vy, e APFLLE=R, B
xly+z)=y(z+x)=z{(x+y),
WRR sz=ye=2y, HF x, y, : BEE, Bl x= y=z=y2. EBRH,
ERTEFPRIANEN & T, DAGB LT EAREEHETRR)D. O
DAFE, bR AR REHOR 0 F Lagrange ¥ %8 AR 1A (9],
AERERIR-MTEN. MENFE. B, MR ARA T — L
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BAFEX, BATAVFRHME. &

§=xy+ yx + ezl «f/(ﬂ:y) (yz) (ax} =13 Vs{xyz)2=3wﬁ,

HEE 52644, XYW, ReATRR T, REEHRALIT 644, B
HXARANERAEN, RExy=j=um, Ba=y=2=42.
W2 MHAERM

(:c—l)2+_'y2=1
FoEfeEt, KB f e, y) = oy BBR/DMERIE.
B e p=R. B
gp(x,y):{x-l)2+y2——l,
1% o B
glx,v}=f(x,y)+Ap{x,¥),
Mr5x, vEX. 4

g _9f g
Seege sty (x-1 =0,

dx
g—f %+A§—‘E x+ 24y =0,
B UL

Ayt =dd? [(x-1)2+ y2] =422,
Me=0M4T 2" +y =2z, Fillz=22% 2y=-2% MR A=08BH(x,y)
=(0,0), LBRAR—THREL, BE £(0,0)=0, WEF—8M >0, &
BRI f<0. MR 20, B8 y= -4, AT x =292, BFIH «* =

%ngﬁx=%.%Eu?ﬁﬁ:

33 (3.3

ATESRAY FERER(ERAS) LOBRE &/ EMBRAME, L

r(2.8)-30
REXHE,
(3.-8)--40
28/MME. O

FIRi#l—#, 2EEENSHMRE. £

f2=x2y2=x2 (2x - x*) = &° (Z—x}t%x:‘ (6-3x),
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BRO<x<2, ARAERFH—LMEHREX
x+x+x+(6—&ﬂ]4_(éj4
=3 -

< (6—3x)=x‘x'x{6-3;r)s;[

4
At LA
fi$42* Iﬂ":TJ_’
AFHSH4RHY x=6-3x, Ellx=“z—ﬁ'~fﬁj‘£.
B3 SRR
LIS
al+bz+c2—1’ (4}
Ax + By + Cz =10
RS S

B BT HBERAPLOERAN—KHRE, B FEET-RKiTE
RETHE, EfZR—-MRE. 4
Peflx,y,2) =22+ 9+ 2,
ERRBRHP Ry, DBFSANEBHF Y. EAAOPHES TR
WZT, RREE r BHEMBXE. 4

2
x z

X:Y,2) s S+ 5+ >5~1,
¢ (2.7,2) 2ipta

2

M

@1 (x,y,2) = Ax + By + (2,

BmE

g=f+Aig +250,,
BIHE

I _o I _ P _

ax_o,ay_o,gf_o,
X a2

:
2% 420, 5+ 2,4 =0,
73

42y+241§+443=0, (5)

‘2z+231§+.12€=0.
Box, vy, : RKFELG)H=R3F410, B3

r2+41!='0.
MFRBR(S)FH
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HA, B, CH¥FEULE=ZAKRGHEN, 25
A%gt BE? C2c?
rz_az‘*rz_bz"'rz_czzo*
HEE - HFRBSL 7, TUXSE - WEMERMBRKE. O
AERBEE 425 WIEH, IEAX-FEMNFIETHRRMHETHE(T
B4.13), AARMVEFE 425 ARRBAERATREESNRWT
TH14.25 RAEDCR™, K . DR, B @. D+R". HHK
FEMFHOWELLT &4
(1) y, @€' (D);
(i) 7 zo= (20,500 €D, HE @ (2,) =0, Hf xg={a,,,a,), yo
=(by.y b )s
(i} det J@ (zq) 0.
ME fERMQINAETE 25= (x5, yo) REIMM, BAHFE ACR,
B g

Jf (2o} + AJ@ (z9) = 0. (6)
EH @ F @ WEG,G),GDEN &4, RBBBRHEE, FF g, -
(2, y)BIBIE U=Cx H, HP ¢ MA BB Rx, My, W5, EHE
P (x,p)=0
MIEE xC 6, EADPER—MF ¢ (x), HHEE yo=0 (x)H Jo (xp) =
- (0, @(z)) 110 (20) . BH zp= (xpuy0) B fEERB (QWAE FHBRMA,
Al xg ERBH f(x, (DT ¢ RE—THES, F x B2 f (x,
elxNH— 8N, HESREARAM
JF (2o) + T flzg) Je(xg) = 0,
£ Jo (xp) = - (J@(z))) U@z RA LR, BIS

JF (2o = 1 f {zg) (U (2)) "' LB (z,) =0, (7)
it
A= -] f (1 @(z)) !, (8)
ER—-T m AR, (6)FKTR
Jf (29) + AJ®(z,) = 0. (9)
BRI WE N
J ) + A1 @ (z,) =0. (10)

(BT LLEHE N
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.H(Zo) + Aj@d (Zu) ={.

XRMERNEEHMG). O
THEH B R EREMNTDRE.
EE14.26 7z, BB

Flz) = f(2) + D)ad, (2)

E’@E’E}ﬁ, EEF z=(zl?.“!zn+m):(xli'“?xn!yl?”"ym)' ia

FF
HF (24} = (5‘ 3zk(ZO))1$;-*ﬁm+n

(1) WM HF (zo) THMIEE, FBA f1E 2o BUTH OB AEM /M A

Cil ) BR HF (z5) PHAFE, B4 771z BHE KA.

iE iC F &R "PEEFF(ORMEELE, B
={z&ER™"": P, (2)=0, i=1, =, ml .

ER € E, BFE . MIERSE 2.+ € E, BT
@ (2y) =0, @, (2o h)=0, i=1, -, m,

LA

Flzg)=f{zy), Flzg+h)=f(z,+h).
T B F A Taylor A 1%
flzo+ B) - F(z) = Flzy+ B) - F (z5)

min o+

2 aF{Zo) h} +%E

i=1 J IR

1
= 2323 (Z{})hh_&+0(|hl|

_p.l]

RECHEMAT o B FREANEE ATHERSEA 4.3 80— 8,
AEA®R, O

MER 14.23 ARIBR, 4 HF (2,) FER, FRH TS SE4HRE.
i 4m

zg)hhk+a(|lh||2)

flx,y,z)=o"+y* - 2%,
@ (x,y,z)=2=0.

iX b
Flx,y,2)=2"+y" -2+ 2z.
5 Wil
adF aF dF
:,’:]-;:25:' E=2T7 3‘z_= -2z+ 4.
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dF _aF JdF
dx "ay T Az

PLEBARERMN z=0, G x=y=2=0, A=0.
HM(x,y,2)=(0,0,00F FW—-T8&. X

SN

FF_FF_IF
axay_axaz-ayaz

20 0
HF={0 2 0.
0 0 -2

RE—PTAENHELTE. B &G, y,2) = (0,0,0)BERB T &M48/)DE.
4 o >0, x>0, i=1, -, n, T
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BE LR HCEES . Bxg, v €D, HERBME (5, y0), BWap, = (g,
Yoo Sz, yo) VA RME EW— 8. WREKFFLEZXEMNE, KEBIx
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{
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BATR—EXZE, BRAYFARKME T FAEERMp 0f, & I L

i B FUY [pds.
MEfipy=1% per s, £1NA\
st =s(I'),

BVpee r e, Mt EmEeME, ERB LM §8.3 PADEMR T
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MR, F-HHLRL T UMERER S RITH.
it RPEHEK T HERXNXAy=0(2), x€[a.b], HF ¢ #[a,b]
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B HEE- ﬂﬁ%ﬂ%j e, Job I IRERA

x=gqgeos t, vy=asin t, z=b, t€[0,2x].
B XHEZEEHFEELLAN, REH#TEENITE, 114 ds =
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FRE - R ARSI MDA

§17.2 E_BRMIRS

BEXE DR, BDLEXNT - MEBHEERF=-F (p), pED. XH
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jF(p)*dp:jﬁF"r(L)'r'{t)ds. (3)

UERR  MTEE X 17.2 FiRBEWB—-Fouip!t, 8 r(g)=p;, i=0,
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+ER opr (o) (2 (e)-2(t,_y)), {4)
i, T
x {8)~ % () =2 (XA,
y -y (o) =y (g,
e () -z (4.1) =2 (v)A,,
K8 AL o, vELo 6], i=1, 2, =, n, MO TUBE

2 Por {r)x"(A)As + E Qer () y ()b,
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REBILY e), e, e HBREMETHETRENTH LA LM =M FF
A1),
1° @mF
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JF dp = JF Tp {s)}ds, (8)

FAWERRE—TFH— Eﬁﬂﬁ[ﬁl@%ﬂﬁ} EFERALXGINNE, ~EEEE
bR RIEE D ME .

W3 HE j_tay_ydx, HEh T Ry FEEFCERS. ¥BN o, B
5 B £ T 2677 69 BB

W OEE, BABATHRREY [Frip, HF F=(-y,0). RIVH T, =
Lo v 0.8
/)

- = . s=i X 3
dep_J(Fimd al(2+fm

i r

=ast=m(P)=21ra2. L]

r

HoJ 17.2

1. 2 @ &) Bezier th &,

p(w—E]Bum”semﬂ
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HELHE TRy, PrRAE@ =0y F2’+ V=1 HEXK, T T BHE
wmiTHe, @ ELFS,

CEEWE D 2ty =, ' +y =ax, 220, Eﬁﬁ'%.ﬁ(g’, 0, O)E

%, BREHTAFTHE, KHEHNS F= (47,22, 208 D ke,
REAMMBELN B F AN TEGAT &3, PHALS ha, K54
b, ARvitAeHBaddaE. L. 4% F sz
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§17.3 Green 21

H—FHAGT, BEFFEEXBAARK

BoMHRE, TURAREXAER LY )
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RREAHARE @ TUAFEIERIFERZE D, D, -, D, B3
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Bl "ZRRKE" BigRm X
=i(x,9): A {y)szgpu(y), csygdl,
WH 17 -3,
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j()d;.f ﬂ Qdedy
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X
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A= Jde+Qdy= - JPd:c+Ody
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EE ¢ ERMBE(,y)NEA, REFLH, S8, ALEEE—FOFR
RARNEMAME F5F—F2ZE, BANER SR 2.
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r

[ 2 2
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2
+ b
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2. B Green 223t F T 7| dh & B & & d0 47
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A=— .
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REW—Bek, CEZREEENIZZHEMTTAR LA —TA. K
K, aragsrmmEEm, 8- lEAMNERER Y. — BRI~k @
AMEMBEZE, ERAFAHEEMZET A, HNE: Y— 1 ANEEH
AR EmMS T, MERAHNSEAEANLETN, REAHENER S TN
FHL)E RN SX AN, BEMINEERHBN. DEFME —RoHLH
FOMER, EM&ENESREREEIN—BRALGDA LNEEEFHE, I
AXPIRE A RIE MR AR EN. ® S B —%BENE, BRTOEM
FHRE—-BRoLARMMER, BADEANEE, XA RITESHEEE > 29
EEH. RIGAE, EHRAXENERBEA FNERM, 4 S WiEm.

Bl1 FE-THRRNESL, XR—-MEAMBEHE, he ) TFEHE
HE. AE-TEFEL, RNNEWINER A IEER, BLE8—4F
AEAARNAREREZRET, BRITMIRELE, TRERMEHE
HITHI(E 18- 7).

HEEY, XEHFRHERTEEN, O

Bl2 W@ ABB A BR—1EE, KR OB ESEFANNER. #RE
18-8WE—/NEREM, BIE ABMAB BAEE, BE—%EdE.
MRK AMARE. BEB S, BR—%EE, THHRYER, FUR
DMEE. (FR, WRHE AR #E. BRAA KBS, BERT Mobius %, TR
EUEME, FLE, EHEADERER. O

R/ ) . )
!/’ o
B D B,

A 18-7 B o18-8

BAEF RITIEHE R EmE 4

WX DCR, F:D-R, ZHEH, EEM D LR LTI,
WHRR F AREY. YR ScDR-F¥EFEBASANMEL, RIE
Bt HHES FESMHEAKNAGES 9—MkES —NoRe. &dFanE
ERKDERFFHEESE S OB EEL, S TRESMW, FLULE
F T £l 7C £ 7 2 o B A ks /1 (1 R

HTHHERE, W44 S Fm. RIMEERT S HEN, BEE KK



292 F1sE B8 a

BENERSSHEEHE S B —-MAERMAX. DREE £HNEN, BEXN
SREMEE-IFE. NS0 E KR EEETA, 1A E MR e 508
HMERENK.

BITMAME = EER—HBPHET do, FH 103 7018 5 1 0 A 847
HERILE . TR, ERGKHEIN, BEdXTHER THRERERNY
(Fen)do EEH 18-9F, BEFRBITHARENSENER. BRITR, #
BfustEp, EHE S ARENERY

J (F«n)de. (1)

Iz

% da=ndo, FZAFAER, ENHEK A do, ENFHEERBRNT A
B EH, RER)TEHN

JF-dur. (2)

REX(DHENI FEARBES LR _HH
RS, S HNEMERER 5 de 2 H,

F_RHEHIEE AR LITA, B
F={(P,Q,R), Em&

1 = (cos «,cos B,c08 7),

Kfa, 3, yBaoWFHAK, BLHE 5
B, yHAM:WBOERMEA. BRO)BA
LAFRR N

M 18-9

j (Pcos a + Qcos 8 + Reos ¥) da. (3}

x

g

dydz = cos ado,
dzdx = cos fdo, (4)

dxdy = cos ydo.
HaGIAETLUNE R

ﬂdedz + Qdzdx + Rdzdy, (5)

YRBANEBHHNS = R ihEHHS M0,
RINEBDRXATHNBERNER, Wdedy=cos v do, THH. dxdy fX,
RET do oy FE LB, BIMHENERLTETRLN, 258 do FK

?ZEIEJE'—?zﬁEﬁBﬁ%ﬁ%d‘-T%iﬁ%ﬁTg—ﬁ'ﬁ%. ()R P HAFH LR,
Hal LIE B IR R 5%
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BEERRRE _AMERINITE. #FFE, FERX(DE5G)ELRE—
R E RS, WAL, F§182PEL¥ . RIExELRK
HREAK A, MEEITREY_ERoXHH.
EEENME 2.
r=r{u,v), (a,0)€EA,
FWrXBTIHA ZRM——E. X0, MH S HEMENER

rXr,
Trxrl (6)

BEEL. S, NEBOARLLSCEHBEN I WEN—~F. £ §18.1
T, RINES

n==x

do = || r.xr, | dudo,
it L4
de = ndo = + (r, x r,)dudy, (7}
M SR ERT
i-U-Fnr-(ruxr,,)dudv. (8)

Hift—~%, FEEO)APHHE=FRCIRABEF, BE

3 (y,z) 3 (z,x) d(a,v)
iﬂ(Porm+Qorm+R m—z—))dudv. (9)

MARAA, BN

Per Qer Ror
:I:ﬂ du du du |duds. (10)
Tl ¥y 3
b dy du Jy

MEME S BHBREEW, B

z=f{x,y), (z,y)ED
AR 2,

_[I-dedz + Qdzdx + Rdady
x

—iﬂf- i o~f+Rdmy, (1

ax

FAMAHREBERE D E B84, HANERSREERBEMEMEAEK
RIER. B, MBEHE SHEWATEN, IEREEERS i G IE
FIREHA, B cos y>0, RMFENORPYEARES.

EADAH, R P=0=0, AXHEBE0HA,
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Hﬁdxdy =¢HR(x,y,f(:r,y))dxdy. (12)
¥ D

BT
B3 HEBT

A= ‘deydz + ydzdx + zdxdy,
z

Kb ZE=HAE 1(«.v.2): %, v, 220, x+y+z=1}, BEmES(1,1,1)
[8] 77 4] .

B RITL L PIR .

1° %HE

ﬂzd;\:d_'y.
Iz

BHEAK(12), XRG4S T _FRS

bax
(I—x—y)dxdy_J.de. (1 -x-9)dy
rElyxd

RN
0

%—j (1 - x)%dx = ——(1 - x)31 = %;,
At F Hi
1
Iddz: dd = s
e e
g gL
E’I“ud:z.
> HEE%iﬁ%W%En=éUJJLéﬁh(mmﬁ,%ﬁ
A:IF*Hdd:lJ(x+y+z)da
2
J-da_—cr(E)
@ {3
BT I BR-TARACHED=AT, Flls(3)= ﬁﬁn=_ O

B 4 ﬁﬁzﬁ¢wﬁﬁﬁ,¥&%aﬁﬁﬁ TR, i
BE5

4 = ﬂxdydz + ydzdx + zdxdy.
&

B OZAMF=(x.y.2), SHRKEARR

u=(£,l’iL
a i q
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M

A=

41‘___,

(F*n)da:%J (x2+y1+12)dd
=

-

=g Jda = as {3) = 4na’. O

Bls WERER F=(p. o), B0 S 2ARKE S+ g6, 052
hETEE. RKREBHRE 2 HARE.

B HATOHERMER “Wd” WWE, el RITT#R 2 K4l
A RIEM. RO E—SEGE, h=teh@Am: iICEETOIRTL
AZ, FTEAEEINER I, M3,

3 L, soxede( S, o), Hiy

’(F » nde = %nyz de = 0,

XEHENY, MTHEEH y#:, BEL v R WHBH, M S, BETF = F
[ETESEZ N0
:I’:E-Ez—ts RZ{O,O,-I), Fz(UQUny)9 E.ﬁt
JF'HC‘G‘ =~nyda=(},

i, 3,
B8 E [ i T B A AT IS L
Tﬂzz}:ts n:(U,U,l), F:(hy,hx,xy), ﬁﬂ];ﬁ‘
J.F + nde = Ixydo‘ = 0,

x z

FRLh, @i SHERBRETE. [
Ble itEMY

1

ﬂ:ﬁdydz+;ﬁdzdx+-£dxdy,

z
1

ﬁgz%ﬁﬁm§+§+§=mwmm
B RNEEHE

H:adxdy.

£

SIAMIRT 2R FoR

x = asin feos ¢,
{y: bsin fsin @,

z=rccos &,
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ZH 0gfgn, Ospg2n. XA, BITH

d(x,y) acos feos ¢ — asin Osin ¢
6,9) " |beos 4 sin P bsin fcos @

BRAR(9, &Y

r = gbcos Osin 4,

M

2n n
Zdxdy = abcaj d‘PJ cos' Bsin dP
0 0

= 2rtabc3j cos’ Bein dF = inabcs.

0 5
MR, H
Hx3dydz = %ﬂaBbc,
x
H:ﬁdzdx = %nabac.
BIS58H
A :%ﬁabc (a®+ 0%+ ). [

#l7 HEHRS
A= szdydz + ydzdx + Pdady,

ERBE (r-a)+ {3y -5+ (z-2) =R IS
i SeHE RS
szdx&y.

5
H¥E:=c IR E, THIERES, 85, 35S, 7S, BEEHAMH
W 3 MERRS : MWERZREA, TS, WERSY - 800 F B R
i, BTE S, L, BREHTRY z=z(x,y), i=1,2, ®RDR» FHEILME
Blr-al+(y-b) gR HAR(12), BH

_H-zzdxdy = ﬂzzdxdy + ﬂzzdxdy
z 5 -

1 22

= ﬂ (7 - zi) dady
= _” (21 + 29) {21 - 2,) dxdy.
EBH 20+ 2,=2¢, RUERETF
2{:-[(. (z; - 2,) dxdy = 2¢ x BERPIKE.

b
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i X FRE,
A =2(a+b+c)x REER

=2(a+b+c)—;~ﬂR3='§'(a+ﬁ+c)n‘R3. ]

#o] 18.3

L #HETHE D ERS.

(1) 1] x*dydz + y¥dzdw + dxdy, BF Zea? 4 P + 22 = o, AW

(2) || x2dydz + yzdzdx + 2Pdady, K F S22 + vF + 7 = &%, 904

(3) "f(x] dydz + g (y}dzdx + h (2) dady, R ¥ =:00,2) x (0,5] x [0,

e —

o]t K, M,

2 2 2
(4) ﬂzdxdy,;t-rr z:iz- + -ELZ- + "23 = 1,304,
z

(5) ﬂ- (y —z)dydz + {z ~ x) dzdx + (x - y) dady, X F 5.2 = v 28 + 42,

z = kb,
2. BERREA F=(y,2,x), HABE 2+ 9= R, 2=0, z=h. +E F i
B R EAE -
3I.EE: r=f(x.y), (x,y)ED, k@#FAL, KiE,

(1) HP dydz = - _H-P(x,y,f(x,ﬂ)g{dxdy;

(2) _[(O dzdx = - HO(x,y,f[x,y))%dxdy.
x L

§ 18.4 Gauss 21\l Stokes 22T

FIH Ganss 263, ATLHEHZREHN ANS MATER SRR YR
XX INZERS. $7E§17.3 B Creen NEFTHBEE R, ®RI1%
A X TUR R B AT 20 T, FRE— R it
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£ R P X
={{x,y,2): e (z.y)szg¢ (x,y), (x,¥)E D},
Ef D Ew FEEMHARBE(E18-10). ITHXHEE, RIOHFIHEMX
WA EXE.
BRER: N-REZEAEEN-HRS

b3
. B MM RlIE N &0, itESE_-® 6
i 4 z
ﬂR(x,y,z) dzdy. (1) z’
BEIQ MUBRA— A HHEME, TRD & o ~—~

jj‘ﬂ 3:@(:593’)1 (xsy)eDﬁﬂ_‘_{s %%W—F;
L%Egmﬁﬂzr-sb(x,y); (x!y)eﬂﬁii) )
RAEF L, BHARRRTET  MUHE, 18-

iLfE S5, BREHT o Vi, FEmEESs. IHEY

-[i- Rdxdy = ﬂRd:rdy + -U-Rdxdy + ﬂRdxdy

HAE 3; L, Exdaﬁxyﬂzﬁtﬂﬁﬁ%%?ﬁ i“_i‘lltt B —THYET
. TE

ﬂRdxdy = Hﬂdxdy + J]Rdxdy (2)
BRIT§18.3 PRIAK(12), RNF

HRdxdy = Hﬁ(x v.¢ (2,9} ) dady,

ﬂRdxdy = HR(J: ¥ (x,v) ) dady.
H{2)&
ﬂRdxdy = ﬂ (R(x,y,¢(x,%)) - R{x,y,¢ (x,v}) ) dady

olx, 'r)
_U-dxdy'[‘ R (x yyz)dz.

ela,y)
ﬂuﬁﬁﬂﬁﬂﬁﬁiﬁﬁﬁ‘ﬁiﬁﬂ —1= Eﬁﬁkﬁﬁ‘]ﬁ{kfﬂﬁ, BAME 5
_”-Rdxdy = _m a—Rdxdydz (3)

25 {b1 ﬁﬂTHEXﬁ%Eﬁ M%ﬁﬂﬁﬂ%%%?%
2=1(xy,2): p(y,2)gsxg¢ (y,2), (y,2)E D},
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HP DAy FEEMARE, Bak o EEXRE. IHENE.
H Pdyd: =m—§—fdxdydz. (4)

T 3 Z X
f1= g(xsysz): @ (I,Z)$T£¢(Is2), (x!z)e Dlo
XE DR FEEN—AKE, W

H Pdzdx :m%gdxdydz. (5)
Y 5 Y

BOREFH—TERARR, ETURARMEIERIFARE, 2
REBHRLRXHENN, FR-RBPIUEARIXR, EEEARNAR, K4
BN Green AN BT ME R WIEE— 28, XA R(3), (A)H(5)HAE
B, EXEN%REm, RITEL

3P 3Q 3R

Hdedz + Qdzdx + Rdxdy =m-(a + 7y + E)dxdydz.
an 1

EH, BRAEKIEH T Fms

EHE18.1(Gauss AX) # QB R FHARMRKE, ¢ LR Y
ARTARRSE, ZERBARERENH, A—XPEMBIRKRELASE
HREURA. MERK P, QWRBEQ FESAY, WoEy

ﬂ Pdydz + Qdzdx + Rdady
in

:JH(BP 9 + a—f]dxdj’dz (6)

5; * dy
XEINRFOMHAR, QBB FaRER. O
BAVEDFE T B F R IE Gauss 27 B9 FT
1 HERS

A = deydz + ydzdx + zdxdy,
5

SRME A+ 97+ 2= a® BEIMII(TL §18.3 7 4).
B R0 XRies FaBERE, mm

A m- g— dxdydz
= BJdp =3u () = 4nd®. [0
#l2 tERS

A= deydz + ydzdx + zdxdy,

I



300 Hisk # @ &R 4o

HF Z=1(xs,y,2): x, y, 220, x+y+z=1}, HEAES, L, 0EM(R
§18.343).

B XAR—WYAMEE. RIIbLE ;
Rl=1T2ir BT =k =/AE, FfR—1THN
B0 HFES—TLEFPEL, BHRS !
Rxdydz + v dadx + 2 dady =0, EFLL, ZH$h I ¥
b E R B TR, B i
A= ﬂx dydz + y dzdx + z dxdy, B "

I Gauss A3, BH

A=3.|-dp=3# (). ‘

e

i FRAWEE B () =, RITEH 4=

! - B oig-11
5

B93 LY Archimedes RHE: HELBBABBHHZHEAEF Y&
FERMREZE.

Bl RREROE18-11. REENEEE o, MAVWEEE - PRE
o IRBIIENKD R pgzdo, FHE-n, X8 n RYMEBZEHBE S
ME. B n=cosai+cos B +cos vk, tERYE VHEEOHBECH S, Fa
BrOERZRNEN F R

- jpgzcos adel - fpgzcos fdaj - J‘ pgzcos ydok,

x z Iz

# Gauss & H,

a
pgzcos ads = m —-('a,;‘!g—z—)dxdydz =0,
TJ'

z

pgzcos Bdg
X

d
Jpgzcos yde = .[H —-ga-'gfi-)—dxdydz = pg m dedydz = pgu(V) .
3 ¥

M i ED 15

d
M —'%Efz)-dxdydz =0,
¥

F=-pgu(Vik.
XEEEMHE. O
P Green 2035, AT LLiB it 48 - B i 4 B4 30 3 7% 4 ol 40 P AR, 0 BB 0
EA. R, P Gauss A3, W LUEEH = % i B B4 3 3R B ol 7 7
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MR R, TRAER
ﬂ-x dydz + vy dzdx + z dxdy = 3Jd,u = 3u(02),

B LA

1
pl) = 3

¥RH, wRn ﬁﬁﬂjﬁﬂ%ﬁﬁﬁ
r=r(u,v)=(x{u,v), y{u,v), z(u,v}) , (u,v)EA.
W4, ALKMPATHARG0), TE

Xx
L (T 12%
p(4) =:I:Eﬂ- Ju

“ldx
dy Jdp de

EFRAAXGIHTEERNE, FABLCERBHENSR, XEENER
PREH, MERHGRAUMFS 0K, BABLHERTUT.

BE, BATRHEM Stokes A3

Stokes ARIEH— M E AR NE - RHKBORABHFEX B YT L&
FoOAMERIBRERER. ARMFEL L, TEAY Skes AR B Green 202
FIRET . SEBA Stokes AR AIEHE, EHE Green g

WER-BLEMSBHEES .

r=r(u,v), (u,0)EA,

Bor(u, ) ZHEZETR, RE P (x,y, ) BEE S HEISHEXE 4

R, RIVEHEE _RRR4

JP (%,¥,2) dx.

ax
BIAMBEFTBESF (D =(u(),0()),egt<fHABK WK
R EIA BIIER . X35 BB A BERr=r-f (1), et B, Bk

jP(x,y z) dx _fP re f(t)——dz

£
Iﬁ

x dydz + y dzdx + z dxdy. (7)

Q.:ﬁg.:w
=]
L]

n Juidude. (8)

oy
&

Per- f(!)('——u (z)+a"‘(:))
= JParQ—du+P°r3—dv.

HERHBTFESES ﬁ[ﬁ%ﬂ JﬁGreen &, ﬁﬂ

froce [(G{r2)-2(r o o
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HHEH
d dx (ﬁfi dP 3y Lﬂ)i‘i p.gpla
Bu(Purav)= dx du T dy du T 3z du v T Fauae’
(p., 2| (3 2P0y IPO\0x
E;(Porau “\orydotayadr Az vlou ¥ ET I

Y T X

2 dx\ A 3z

e T B A )

_ap, da,x) 3P Ha,y)

T3z rr’»‘(u,v)_ay Au,e)
A9, B

'gfo 3 (z,%) Q_Eu d{x,y)
f‘pd"‘=,[l(az "a(u,v)“ay ra(u,v))dudﬁ

ap JP
= ﬂ; E;dzdx - -LI dedjf.

tX

Hp
HP (x,y.z2}dx = [‘ %—fdzdx — g—idxdy.
E3 3
Ko, EEHEMERSLA
Q(z,y,z}dy = %gdxdy - %gdydz,

o
ax

JR aR
é—ydydz - adzdx ,

1
M& 3 ME —

J.R (%,¥,z) dz

FUER QMREASHES HE—ISHEKR BTG,
£LE=4T%RX DM, w53
EE 18.2(Stokes AR) ¥ 5 BB ERS —Hr 0T 00 F W dh maEiE
MEAMEMHE. MR P, OMREEFNES FHAEZTTHER, B4
_[de+ @ dy + R dz

azx

:-g(%—i-%g)dydz+(%§—g—f)dzdx+(%g—g_l:)dxd% (10)

EHZ FRMES AR, MEZHERNSEARBEIS BEBNYED
WK, O
HTRI X #9038, Stokes AR TR A K
dydz dzdx  dxdy

d d po)
J‘de+(_)dy+Rdz=J] ax 5; 3. | (11)

iz
P Q R
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Al KR A
cos a cos B cos ¥
d d J
Jde+Qdy+Rdz=j 3z a 32 de, (12)
ax X
P Q R

H 1 (cos a,cos B,cos Y) RAAME S HEREEE. A (1) MO2) , FEA
fiTHyigss.
M3 EHEE S N
x+y+z2=1, x,v,z=0,
HELS5(1,1L,DRE,RAFF = (.2, ) B IWERBR S — BB s
.
B R, SHERERER
n=\{,—1§(1,1,1).
#aR12), BNA
It 1
1 d d d
1JvF'de =\-/'_—J‘ é’; 5'_y —z
= e 2 2

zx\

¥
2
:[ x+y+z)da:-ﬁa(ﬁ)

a4 HEMRBS

f:J(y2+zz)dx+(22+:|:2)dy+(x2+y2)dz,
J
xz 2 2=2
ramal" T s, b o, BEAKGL0.0RE, IR
=2
Rt & I S5AT R
B RZiCphar £Rm

A2+ ¥+ 22 =2ax, 220

LRSI dhE, B (12) e

f=j(y2+zz)dx+(z2+:c2)dy+(x2+y2)dz
I



304 B13® @ A S

% - a ¥ z
a2
- az dx dy az a

R T S L

[l - G-ay s Gem)y s (am ) slde
(

z-y)do

i
PEL B - | N

It
[ ]
e
(=
=

BT S £ FRFTE 0 M, RIEBHE
BT Jydcr S OX—HE 3 WEETLER

¥

z=m—(x-a)2-yz,
EFI—'LH. B 18-12

[y, (o . :
d“‘\/”(ax) +(a-—y) d:rdy:‘/az_(x_a)z_yzdxdy=*z-~dxdy.

EEE S EL0 FHFHBERE D REBM(«-5)2+42 =0, EHERY
wh*, W8

I = Qﬂz ' :adxdj« = 2a0 (D) = 2zab®,
o

%08 18.4

1. # A Gauss 22X+ X T 7 H4,

(1) ﬂ-xzdydz + Yidedx + Pdedy, Z ARE AL+ >+ 2 = R, F a8,

(2) ﬂxy dyde + yz dzdx + 25 dady, SR IWKPFHx =0,y =0,z = O 40

z

x+y+z= 1 ERAGH k&, F st

(3) H(:c - y)dydzs + {y - z) dzdx + (2 - x) dxdy, 3 R @z = 2% + y?
;
(zg 1), FONAT;

(4) szdydz + ¥ dads + dedy, S AEE 2 = o 4 FYl0gzigl), 78
;



§18.5 WARAMIMAEN 305

#AT.
PR AA-HB, GF R RINWERIERF, e A-THENAFE, X
3t

J.cus(e,n) do = 0.
a0

3.% 0 A-HMER, ¥ n 2 anifeavEuatta¥, S(a,b,c)Ea0.
Sp=(x-a,y-b,2-c)Bp=|pl. KiE.

M d—i%}‘m = %Jcos {p.n) ds.
{2

a1

4. #] F Stokes 2~ At X T Fl4n 4
u)}dx+z@+xdhr%MExhqﬂ+f=aax+y+z=ma%ﬂ

;PFRFE%,F)%E.W#?@%&%;

{2) :(y+z) dz + (z+ x)dy + (2 + ) da, T AWE* + 42 = 2y,y = z,

R E(0,1,0) @I F&,T RAHFERTH;

{3} J.jrzdx+zzdy+x2dz, FAd+y+:=6°, x+4v+2=a, NELE

%, T AARHFHHRITH.
5. %48 I ALk En, a A-AEHFE. L.

J.axp°dp=2”a°n do.
2

1z

§18.5 MAPMHIMINIICE

ERAJLYE A, RNCKBIERIT Green 47, . CGauss 27 H) Stokes 207, B
R, Creen ARXNFETEFEHRR LW _ERAR TR NSRS
BIMEE . Gass AXBRTZHRRENZERSFETHHR R4
LRI AR, T Stokes 2 Z R ) 223 18]+ it — b gh T b 80 B AL A RIS B
ARMHERG ZEMEEK, XBHEFRNETREME S ANEGRN, £E
HEWEM., ANEBRLEY, 1 BESAKp (s EHHLHRLSENR
RS ZE, FRABRR? SRRARMUAART X EiRES X EE,
A AFHRETRE —MA BRI EN.

HNMAREHERRE, KE R FIExsss, REEENM R D



o6 RIsE AR S

i: I
D dx, dy, dz ZFESIANREE, ARFSART, BEANR
dzs Adx =0, dy Ady=0, dzAdz=0,
dx Ady = —dyAdx, dyAdz= -dz Ady,
dz Adx= -dxAdz.
MEFZAMOENR, RIFEBSSHE, .
de Ady Adz = (dx Ady) Ade
= - (dy Adx) Adz
= -dy Adx Adez,
dx Ady Adx =dx A{dy Adx)
= -dx A (dx Ady)
= —(dzAdx)Ady =0,
¥%. AUAR, ERF, LT/ 0BMENE, HESURE 0.
BP, Q REENER PHERY, TR
Pdx+ @ dy+ R dz,
PdyAdz+ @ deAdx+ R dx Ady,
Rdx AdyAdz,
FHRIBRA LW, 2 KM 3 KM REREREHR 1 Ik, 2 1KF0 3 )R,
R HETERE f3ROh 0 AR, LRk okBR.
B THAFF, TUBRBHAEAZENESE .
Bl1 EEHAER
w=fdr+gdy+h dz,
§=Pdx+Qdy+Rdz,
HHE A,
B BEARK o AOZRE, FHEIAMT, BERG IWMETS, F
bl
woNg =fQ dxAdy+ R dvAdz+ gP dy Adx + gR dy Adz +
hP dz Adx + hQ dz Ady
=(gR-h(_))dy/\dz+(hP—fR)dz!‘\dx+(fO—gP)dxf\dy

dyAdz dzAdx dxAdy
= f g h U
P 0 R
W2 FHE#SEX

w=fde+ g dy+ h dz,
f=PdyAdz+ @ dzAdx+ R dx Ady,
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HEBE oAb,
A<
wAf={fdx+gdy+hdz}A(PdyAdz+ Q@ dzAdx + R dx Ady),
Bz, MYHEFm, FdEPHMUETE, H
whd =P dxAdyAdz+ g dy AdzAdx + kR dz A dx Ady
=(P+gQ+hR)dx AdyAdz. [
RESHIMIER ] FrROKEX, XA fMERGRR

af = Laa + %dy +5has,
RAE—T 1 KEAER.

B—XKHAEL w=Pdz+ @ dy+R dz, BINEE
do=dPAdz+dQ Ady +dR Adz,

B
3P apP ap
dw=(-a";dx+£dy+a—zdz)f\dx
904, +29,. ,9¢
+(axdx+aydy+azdz)l\d3f
dR dR dR
+(£dx+ady+§;dz)f\dz,
b1 J= 18 2
_(3R_3Q IP_3R
dw—(ay—az)dy/\dz+(az—ax)dz/\dx
2g ap
*(ax’a)d"“y' (1)
XR—2RER.

MRRE2EBR w=PdyAde+ QdzAds+ R dxAdy, BITHE
do=dPAdyAdz+dQAdzAdx +dR Adx Ady,
UACYEEE L

dm:(%f+%g+%§)dx/\dyﬂdz, (2}
XAE—N3EER.
TENEER, FMARASENRSBNARTEH, RITATLE
Green 223 . Gauss 22 3 stokes X RE M —F HIE S — 92
5E Green &, % P, QRDCR FIESTHMER, RS o =Pdx
+ @ dy, MLEMIES
do =dPAdx +dQ Ady

=(%§dx+%§dy)Adx+(%§dx+%$dy)Ady
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:(% ap)dxf\dj’,

[or [

an

XEN DRBE— ﬁ%#%?ﬁﬁﬁf@DﬁFD%ﬂﬁ%%
BE Gauss 24, BTFLR2), Gauss ARAUER

[w=]da,

a0 o

F&, Green AT UE &

EH o B—1T2RER.

BFAK(), Stokes AXBTATLRRBEFABNER, AFRIHEF o £—
™ 1B,

ENMEEERERRNAK, EHRABXANMIERZE, BRSB
BTOHE-E-RNRAR. X RAXERNE, FRRE, EEmy, +
AEFEL, ZFRBANTTE, MRARRBTEYKAR, XEERINE
AR AR .

BAXREL R HHEIER.

EEER B, BERR(x, 2, 0)I08 x, BRITHEREZR

E a; s (X)dm Ao Adx, (3)
H— ¢pmmﬁmﬁ,ﬁﬁp B, REWRS i, -, i, HHE PR
WM 1 HE . RITEFEROGAMBICY
EGI (x)dx;,

Wtk TRFR—1p BRIF, B I=(i),,0,), BERE—P4RHEMN1F o
ML, RITEEHERE 7 (x) =f (z), -, 2, )W R BH) 0 R STE
.
MF—4p KESEXM—TRERES, TXNEH
(x)Za;(x)dx; Z (flxda,{x)}dy,,

%%ﬂ¢pﬁﬁﬁ%ﬁﬁuﬁﬁfﬁ?ﬁ¢p&ﬁﬁ%ﬁ ETHERXE R
Inkid B

Ea;(x)dx_.v-r Ebr(l)d,‘tf: 2 (ﬂ;(I)+5;(I))dx;.
FTFHEB A", BRITAE
{dx,-/\dx;= ~dx, Ady;,

dx; Adx, = 0. (4)
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HTEE M), TRERER
q:l:c,—l A djt;,-2 A A dx;-p
MBI G, i, e, 0, PEEEHAN, BAXMEREZARETE. B
W, MAG)F, EHALTHETE, TARHI-EMATLAH. TR, R
AT LU 5
w = E a,-],.,.,,-P(x)dxil/\'“Adx;?. (5)

X BA KR — 98 -G &
I << <i,gn
MEmETT, AR p-BR o EBET 5)HRET.
MXFER p WA, EXENIHS
de = §J day ,...; () Ndx; Ao Adg

ER— Ap+lfk1ﬁfﬂfﬁit
RERF MMM EL p KM HREp FHELORS. R R P,

HiEe AEHER

e xg (ug,yu,),

D, (e

= x, (g, u,),
K (uy, -, w,) EECR, ERIAKBENSER, RITETEN
g Cugyu)i=1, 2, v, o0, BEFE—HEENREE. Hik, R H
Wp BMTO: E~R" LR ERRBE B R FH—4 C'o3. i

= 2 a; - (x)dx A hdx

BRENE® FHy— ?p&ﬁﬁ%ﬁ EX oD FHEHYE
Iz s uxy )
Jw:}[;rz;ga » (‘f’(u))mdul-..duﬁ’

L

TR EcR L p BRI
HE, RAABELAXRMNHFREE, §183PHE N EHRSERL
R_BEBRGRTER. HFREE RS, RITGRE LR

[ jdm

i)

WAL, R~ MR Stokes 443, {E FHEHHC E8 B R BHANRNY
i
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%)W 18.5

iR
(1} (x dx+ydy)f\(zdz—zdx);
{2) (dx +dy +dz) A (xdx Ady - zdy Ad2).
i K de, iR
(1) w=xy+yzs+ x;
(2) w= 2y dx;
(3) w={(xy+ yz)dx;
(4) w=xy dx + x%dy;
(5) w=x"y dx— yz " dy;
(6) w=uxy’ dy Adz - 22" dx Ady;
(7) w=ay dyAdz + yz dsAdx + zx dx Ady.
CREGHBX e P, ER,
d (dw) = 0.

@ 18.5

AERR P A LB

w; = 2 a.{ (x}dx;,
i=1
FFj=1,2, o, n, RiE;
@y Aay A A, =det (al(x))de, Adry A Ads,.

RS (s AR P ARERK, df REMEMS, =1, 2,

n, Eik;

3 . v f
dfy Adfs A Adf, = Uiots _J;)}dxlf\dxzf\"'f\dxn.

a(:t],xz,"




F9E H O HYE

ABME 17ZMNE BRIMNAE, DREFESNEERSUEEAXHE
B, YTYHEXEFESNEEME YL, B4R, E1TEREE, fELE,
it HENERYESYHET IR, §EFENER. EFER ALY
FIEWHEHE, AAERA-EREEHRIEMCS, FERNTERFG kI
i .

BREEEVVEESZ—. BTHCEIKER, fEREEMIE S
ARG, BEFE-IHREWSELE, DEELEKER—1TSI A%, NEER
—WBEHZA, FEHREMN, CREE, EXIMERANE 44, BF—
THREMRE, RITE, XERAET—1EES.

WRMARGRGENSE, BRANEENIHEXE, HHRERERR
T. BEAE DR, MEHFERK . DR, UFH 2D FW—18EE; W
REF: DR, LRKFED P RSB, XMEBHR, D LHER
%, MEENE D LMEESRYE; D LAWMER, BHENE D L mRE
BRI .

§19.1 HBIEHEE

EFEENFARD, BERBRYOBBER F mEBE RSB F 5HE R
FRENER SR,

WDCR A—F&E, B¥f D-REGTHN. Xt uB—1HH,
u="{cos a,cos f,cos v), 2H §14.4 ER 14,6 W[5, 7E p, €D 4, fBF
) o HYH 1) 5 R

gf(,ﬂn)cos a + %{FU)CUS g+ gf(pﬁ)cos Y.

WER: BETARKFE L, B FRRTRnSRRFIRAH? X R
KEETE 7
B Cauchy — Schwarz A2, & 41

2
(gf(}?a)cos a+ %(pg)cos g+ %‘E(pﬂ}c:ns }‘J
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<5+ (3£~ (52))

31 y 3z) 11,
EEAPEERAINFERTE « SHE
(Eﬁ of @.f)
35’3y 321 |,

AHRIFER. XTEE, BRITEAILES Fp,)EER/E, Bs§l42F, 11
8 FLiC 5 grad f (py), HRZ N FFEp, WHERE
RN, WEXE D LNEBEREy, FUBER—1HE

gl'ﬂ.df(p) = (afa(xp),af}f) ’afa(zp)) ,

WEX—TR, FHSEERANEME, GRRE, ERENOE L, B f
AR ARIZ, XA RAEESRE || grad £ (p) || .
ATHEABRENILAEL BITSIARES FSEENES RAE
IPED:f(p)=c,c AHEI
ABEG fHc-SHEE. B8, WF¥E o, (M- EHTTHESE.
EZ §15. 1 AN, RITHERRME £ (2, y,2)-c=0MEHNER.

(SL.2L30), iR grea r. SF0LS, R 7 WBEER £ 00 SHE ML

o) ¢
VEYFNEEERE BT REEE, IRMRTAEEEZL, R

14

v _(i 3 2
= axsﬂvé_z)s
B Nabla. WY@ HFHREEX, AEBCERARLI NS E g
EREERER. ME
vyo (330 21).

Ix'dy’dz

SRR FNADRE “HRT YV, SRR S RIATHE-SBE, L
VIRBENS —FHER.

Nabla iz 8 #% 2 F 70 .

1° V(cf)=cVf, B ¢ HHEX,

2° V{feg)=VfzVg;

3 Vifg)=fVg+gVf;

4 o REATREY, WVeof=o'-f Vs
HEBETHMIE, ETRIEYLEMERD .

Bl1 BBEEEp=(x,y,2). p=1pll. KEEV,.
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B BEXp=pp=xi+y+7, KHERL, 57
2pVp=Vpi=V{st+y*+ ) =2(x,y,:)=2p,
FrLLY pO0 B, A

=22 O
lpl " p

% 19.1

LR f, g ABER, EW.
1

2R uh—8E, FA-REH. HEV(uf).
J.#p=(a,y,2), p=lpll, FAEZER%K. ¥,

(1) Vieg ps (2) Vf(p);

(3) Vf(p*)s (4) V(Ap)pra), a HEHE.
4 KUEH FEBTH g HBEFOHTLE, AFNEATLEFTE,
5.0 A Gauss X THAIRRK, n 220 LS4 20 %%, %EH

v €1(N), & pEne, Kik,

u (p)=lim (Q)Junda

—+p ',ﬂ

§19.2 MEIFTEAE

RINMEL#E, WRKEDCR, FREXED LI HBERY,
K FRD FR—AEEY.

# DR AXH, & DIRXE—-TRBEHF=(P,0,R). LiTME
SCD YA T = BHZE, SRETLA%E f e — & il w4

JF ndaE‘EHF ‘de,

R §ISIFHALE. NE, ﬁﬂﬁﬁ%F%ﬂWﬁx FERFAD HHE
Y FEdZRMES 8 ER.

ﬂﬂ,ﬁnan%&mﬂﬁﬂm§m@W%$M%zﬁ,mmmmﬂm
URME, REMAFEE o 500 H5MEH, Gauss AFEEHFRT
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JF'nda= J-(Eirm*'ﬁ)d#-

dx  dy 9z

an

RINEX

, dP 4 IR

divF = 3—;+§$+a_z;
REmE g F A BB (div 23 X divergence S ). X H—X, Gauss
AXELERR K

jF‘l‘lda: jdivF dge.

{1 il

ATHHARENGHEEYL, BIE FEEEREYS, ALt ALHME
BREERUMEAK NI WER, TR -TMREM, EXEE—1BK,
Mo B HMBAS MBI FE L — 8, WEBE—4REW, Ko B 5 i HE %k
MHEL—% MR HEEIEREER, FHEANKEFRERY; ER
BN, HBAEARNREEET .

D AER—ANA, I8 po, U po WERL, FE— B R e f/NIR,
iEfE B.. ibe BRIMMZ/, LIEHEE B, cD, 9B FRANARMOKRE, B n
S EL TR . B Gauss AR,

j F-ndg = J divFdy .

8
[

W EAGHAS ERA T ETE,
jdide,u = divF (o’,’)J‘ dpe =divF (§) u (B,),
H ]

b i EC B . dHEE
divF (&) =

1 J' .
p (B,)”F nda,

FREA N BT OR: B R L R R R, RS <0, B
AR ERMEE po WEH, 3 HHE

1
ivF = limy ———— .
divF (p,) 11_{1;}‘ (B;)J;F ndeo,

BRI, BEREHE— R4, WESHTERENES.
| Nabla BF, BB UE R
divF=V F.
B RIELU T AL,
1° V-(cF)=cV F, XH : BEX,
2 Ve(F +F)=V-F +V-F,;



§1%.2 EEBEHMEE s

3 & o RURYG, 2
VigF=¢V 'F+ F'Vg.
BRITHIERE—X. BT oF = (¢P,¢Q,0R), BT
3 @P) L2e0) | 3(gR)

V'th— dx d y dz
P 3Q ﬂq dp 490 ndp
—cp(ax 8y+3z +P?x+Qa +Raz
:-;pv F+F-V¢
ml i—ftpi(x,jfsz), P=“P“-'H'ﬁ‘-dl‘fpap-

S

Nl §19.1 1, wig

vpa'= ap“_]Vp = apa-—]f= apa—Ep’

MEER 30, RINA
Vopp=p"Vop+pVp'=3p"+prap"’p=(3+a)p.
Vo, Ye=-30f, &
djv;’;:o, O
ME, SIAILS A=VEV-V, A
F# P
5'1:2 33/ Py
fRZ% Laplace MF. # 0 W—REM, R 0 LHBEF . %2 Laplace H &

A Py Py 32
u=—_

3_1; 5‘:;-' 8z
Mo u 2O FHRIEY.

Bl2 RSP, ®p=(xy,2), p=llpl. M. %(p‘}ﬂ)}%—'ﬁ*ﬂ
¥
EWOFIES, RITE
1

A-=v? L
P "

A=—

=5 =0,

=V-V —V'%:D,
P

1
5=
AR, O
3 WEHL Gauss B
EBREY, BdF-HANENRER, STHAEFaSRGLR
B 4w 15 .
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WS R-HAME, REMSERNTRARER. ATETEREFER,
#i4r =23k .

1° HELRESERBEHREN ¢ WAAH, RTAHRMFENEHER
(T ¥R 3758 ) £ 1] B

E(p):f',;p, p=0,

Hfp=1llpll. B8 17T50. % p,20Hit,
divE =0,
WRER 0 Z FERAEKAMSNE, B Gauss 253,57 H1

JE'nda =0.

z
BEU, L EMHAHES HERETFE.

BROGHES QBEENTE. X8, o 3Rs . RSN « HEBZ
fE—/AEK, iLh =, FRX I RETLAME > HABEZH. S 53 Fif
BEKE, HESEM-RFREETHR, EXK® 4 dvE=0. I =,
EHIMNEEE R, XA B Causs AR FH

JE'nd-:r+ jE'ﬂdo:U,

T x -
J‘;E'ndaz l:E‘ﬂdﬂ'.

Eﬁﬁax,ﬂ&mgn=f,$ﬁ

E‘n:}%:j&,
B .
JE-ndazfga (%) =dng,
Hl R

JE'ndd=4nq.

EOfEAHESEMT T 2.

¥ WEARARTSEE, WHEINN ¢, g0, o, g BEARK
FEMBBAE (i=1,2,,8). Bk, BNEEMNENER ELEE KA
m, B

E:E1+E2+‘“+E§.
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W RAR-HAHE, ZREMMI. WREER ¢, -, ¢ HEFTES
BNE, HAMABRE ¢, , ¢ EZ WAE, 8 1°H

dmg,, i=1, 2, =, t,
J'E;--ndc:r:
0, i=t+1, t+2, -, k.

X

(A it

k

JE'nda= 2 J-E;'ndz}:dm (g 4+ +gq,).

i=1

¥ BE, BRE D AMBHE BHESARNARFTEAN . DG
BB, (p), TRANENR BOcD ENEEHAMGERSERS

dey. H A

JE rndg = 4ﬂjpdy (]
WRAESHWER A Gausa N, ﬁ‘fl]"!%tﬂ

j divEd =4Ede,u,

i il

e at)
j (QivE - 4mpddp =0.
Erl

BX o LR D REE &, g ERT4a
divE =4np
HZ D ERAL RS, X2 Gouss EHB B TR, thEBHIGHERARZ
Bl4 AAEREKGEHEEFE
W F REY, BB o AREEEALOEE. B F R BT
AR E, wkBFem.. o RsEAPEEEEnR®R. IF4REkNRK
BXTHE B EN R
ad;}[p(p.t)dy= l%‘?(p.z)d#.
AT RMERSTESY, LR LRUTETFRESRA QO WER, |
- JpF-nda,
RE n RomoN MR ERRY. B Gauss o
JpF'Hdo‘: Jdiv(pF)dy.

a6 i

AL



38 FE S EE

J‘ (%‘;’ + div(oF) ) dpe = 0.
BB KRR 0 BB, BAH
2.4 div (pF) =0
EEETLE . BER—TREKRIREHEEEFE. D

%8 19.2

AR P, 4p=(x,y)Bp={pll, £, H p>08 log p 2 M dh it
2. Kk,
A(fg)=fAg+gAf+2V § Vg,
3.0 A Gauss 2K FHHER, u,0€CU(ND), nARIQBEES O FH.
RiE
(I)J‘——da— I&udxx;

(2) Jv do= jVu'Vz.'d,u + Jyﬁud,u;
an |

3) (¥$= Green&:t’{.)

dy  Jy

— o Au  Av

dn dm|dg = J dp .
oy el W ¥

4. u RR FHHER N Loyl Kk, KiE,
(I)Jj—ﬁda=0; (2} Jug—:dcr:.[il‘?ullzd#.

Eirs i

] 19.2
Lk u AR PHEH Q Lehilf i, L,
1 cos (p,n) lé‘u
u(?n)—‘lﬂ‘l.(u pz paﬂ do,

i

Xt po A O AREE—4, p AMp, Blan Le S8 A¥E, p= Il pll .
E-FELH, AhAROAADREOHTLAL .
(RS EBNFHERE)E o« £Q AFBHF, p A O AFLEE—4, S A
EDARp AR, A RAFBHEE, Lif,



§19.3 ERIHHE) K M9

_LJ
i (po)-4“R2iu de.

3.2y AHBEBN AMA, A0 LB E&, KiE, o REIN LiE
TEN LAHEKEHSR DL,

§19.3 MNIEIHBEE

WX OCR, 0 PAFT—TRAREF, & p, £ 0 FHE—L, n
RIEBMBEARE. L py AEL, FHAKEH e >0 HERE-IRAFHR
nPpRBD.cR. HID, ERBEZD, IR —ERE—T e HEBRWE
B, HtFnReD, BIFEFMBBRAEAE. TEE - DR HS

Fdp= | F-tds,
IR

Fx— B RT F ERALOFR. RINKEEX—BH5HA D, 0
B2 I
- (ln) JF'tds. (1)

an
t

AW R T RS F BB MO D, MIEERE. X 0B, FA R
FERME, RO THES Fdp, AEZET n 070 L HEERS. HT
SRR B, I Stokes AR

jp-m: jm Fndo, (2)

JD‘ th
%&F=(P501R)s ﬂﬁﬁ,iﬁ%
l'OtF:(al;f m‘a_P_a_R’a_Q Q_.E)’

EA LA =T ART N

i~ 3'}1&} L)
< J
=

H i, j Mk iR 3h,y $of0: SIEB BB AR, H A Nabla 8 F, [
HARER " MER"OER,H
rot F=V x F,
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HBZzAEEES FRARKE (ol £ X niaion AES). RERSNESEEHE,
A&

JrotF'nda=(lntFTq)-n)a{DJ, (3)
Hh gD, mAR), (2)506)8H

lim

L Fetds=limrot F (g) n=rotF (p,) ' n,
—o o (D,) A P

H gt 2
((VxF)n)pg. {4)

RA-BEUGERS FESp AERETHA o M HEER.

RAS, BIEES p, BETRZE, IVMEFRBTFRMEAE » 6ok
B ORMNBHXENEE, £ESNFR o b, AEHTILEBRANHE
RE? HOBRTL, AR n 5(V x F)EHBENEAN, TREXxL )
g EAE.

B, RATATLIRIBHEE rot FEV x FHYEE Y., YEEER—-A
PENZiE, BEHET rot FRAEL, MER FEERANFHMER, #H
R B A B AR R

VxF

Berga A A F R,
1° Vx(cF)=cV xF, B c HE¥,
2° Vx(Fi+F)=VxF +V xF,,
3 R REBRL, NE

Vx{(gF)=¢gV xF+VoxF;
4° Vo (F;xF;)=(VxF,)F,-(VxF,)F,.
NAIFHIEH: # F=(P,0,R), TE

. ik

3 3

i
2
oP o R

AR -TrEE

a I (00)=o 2R_20), ple_,2¢
ay(‘pm_az("r"o)“?(ay'az)*ﬁ “¢3,

9 A



§19.3 ARFHEE

n
i § k i j k
»2 3|, loe se a6
v X{PF)=?; Iz dy dz * dx dy Jdz
P 0O R P ¢ R

=gV xF+VgxF.
}2}1{:4034‘]&@}1: &F;'=(Pi!Q;?R;)T i=1, 2! ﬁ:%

d a
V'(F1XF2)=£(0132“ Ole)+£(R1P2‘ Ry Py)

+5-(PL0s - P10Y)

(2R 20, (38 IR,

33-' dz 2z Ox
a's ‘?Pi)
43“@*2
IR, agﬂ [apz JRﬂ
%E§ﬁ§ﬂ+h-h@l

J d P
{325
=(VxF,):F,-(VxF,)-F,.
Bll1 #p=(x,v,2}, p=llpl. MEH
F{p)=f(plp
BABOE, Kb f RETRES. Rik: rotF =0, Hd pso.
R BEX(V xp=0, FFL

Vx(p)=fVxp+Vixp=Vixp

=f’(p)Vpxp=f’(p)-;*pxp=0. O
w9 20B 3P, RITTuBEE

E:f;p,
EE—THLE. @H 1 ra
rot E=0,
RURFEGEFH—IBETH
%M 19.3

1, JERF .

Vx(VxF)=V(V-F)-V2F,
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2. N R Gauss RAXTHAEMN, n AFIN G245 kdE.
(1) A1 ¥% FEC'(), £iE:

) 1 .
rotF (p):hmp ) J‘anda,

d=p in
(2) HEH FEC(DRLETAE, LS &S
div (fgradf) = of, ||V £ ?= b,

#*aﬁbﬁ#ﬁ.ﬁﬁ#!%h.

30

§19.4 FHIR1AN IR %k &

EX19.1 HBEHF-(P,QRIFELERXH DcR . MEHFED +
F-—- 8B o, WE
grad ¢ (p)=F (p) (1)
M—p€ D Wi, WFEHERYE FREBE, KEH o WRHREHF H—1
BEY.
FX(HETUB

3 2 3
P_p ‘P_o 2®_
=P, ay-@, 5. =R. (2)

AAEHBNESRBHLNTERBRE.
EX19.2 BFEEUERBDCR LHHERE. WREET D BT

M—&HMMAE T, B4 j:r-dp =0, W FRD I H— 1R,
I

EX 193 RFRBAEREDCR LHERE. MR
ot F=V xF=0

ED bbb, M FRD FH—1 XS,

X=FE LR RSN, BE

EE.] RFETXEREDCR LH—THEY, BRaNTEH=4
FREE—AT LI AR L.

(i) FREHG,

(i) FREES;

(i) FRHEFH.

B HNECD D)D) (i) =00 VRS S N E BT .
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(=R F=(P,0.RBREHE, AMFELEHR o, FHQK
Y. TREA
IR _ ¢ Fo 30
3y " dydz aAzdy 3z’
aP_Fo o IR
dz dzdx dxdz dx’

3Q_do Fg IP
dx *3x3y_3y3x—3y'
E i, Bl A1
rotF =0.
Cil )iV FR—XHEH. % D PER—KHAMAED, HE D WK
—U TR RMME S, X0 H Stokes 222783

jF-dp = JrolF-nda =0.
r z

B FRDFHRTH.
UM:U)&F%—R%%.%ﬂFWM&ﬁ%%%%%%,Mfru
D RFEZEEME, TNHL a FES, L b HEL, BLFH

JF'dp:IF'dp.

r F

SBla b, )R DF—PBEES, (x,y,2) D PHE—A, ELHEH
p{x,y,2)= ﬁx:: F-dp, (3)

LROCVEAMRRAERLSIERAL, TEAYAABIMHEERS S5HEE

*, NMBGME—RTE. B EIHD, BB (c+ by, )BED K. 2

%

(s+h,y.z}

¢(x+h,y,z)=f Fdp. (4)

(a.b,c}
() PRI MR T LUX B MAiCe, b, ) BB (2, y, ) VBT R
DXL HHH BB, MM (v, 2) P (x + by, ) BEBGK TS A R &0
HEER. m4)50)7T4a

& (I"‘ h,)’;z)" ¢ (xsysz)

(x+h,y,2) 1tk
:L } F-dp:[ Plt,y,2)di=hP (2" ,y,z),
T.¥.2 x

P« Ex S+ h 20, XEAATHSZBRORALHETE, fiis
3

@(x-l-h'jf,zh) *'P(-T;)’;Z) =P(x*,y’z),
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EERTFS b0, d P HEEIL T
e (0022 p 4y,
dx

Zs el i A DL EBY
a_iﬂ%;l:_z_)=g{x,y’z) M =R {(x,y,2).

K2R, AO)EXMERE ¢ REF M—A%Eﬁ. Hit, FREHE. O
b T EYE A g i T AN TR AR SR 45 60 3 R B Bl i
TEE=AAEAHT.

1 RELH FAHER.
B R D=tp:p>0. HIVIKFI AV xF=0, D FED LMEN

% mMEHEVIHEFED EHESE.

TEERE—R A0, WY BeoBt, KAXC)HE F I~ EK

B
@(B}=LF'dp-

VIR S AL, LI B MERERE S, #2534 A WRHELBS5SHETF
HC X®RSEHCHEBMKEBATD, F&£

¢ (B)= IF'df’*_{.F'dP'
HTFED LAp'=pp=p>= I BII* Billp-dp=0, B F-dp=0. .18
¥ m

el

AT

WA, T RIREFINS

(F: 3
pf (p)dp = J”“ pf (pldp.

RMES

EE M AERBOTRR, EMA f(p)= - iy TH, $REh

1 1
v (B)=M nsu‘amu)~

mTA¢0%&ﬁ@i%ﬁ E2NAlI=+ =, BRANMBE -1 ELER
T_T BREE—BARENRANTTLEABES B &, 3 HBFEND.
U

B2 #MEH
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iEB]: FRARYG, HRH FRH—ITHEK.
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M A P=x-2yz, Q=y"-2xz, R=7 -2z, BEREF

JR_2Q 3P_JR 9Q _2P (s)
a:y-az’ 31#33:’ 31:_3:}“’

THlrot F=0, FfLL F BRI, CRHEHERE. AEXRKS FH—1THE
.

WEFR 0=(0,0,0). ®(x,y,s) RR FHA-H. HTIHTENFE,
EHH 0 20,0, )RR, d(0,0,2)B0,y, ) BB, y, )Pl (s, y,
DERE, A=EHREHAN—FN 0 Bl(x,y, ) HWITER. XN

(e, y.2)
sﬂ(x.yﬂ):J’ F-dp

{0,0,0}
BRFR—ITEEH. B8TH

(0,0,z) {0,y ,2) {e,.y,z)
c;u(xfy,z-)=_[ F‘dp+j Fdp + J F-dp

(0,0,2) {0,3,3)

= J’x t2d£+ Jﬂy !zdﬁ + J.x (52-2}'2)'1“3
j\] a 0
HHAFE T H G F %—A%@ﬁ

{0.0.0}

p(p)= x+y+z) ~2xyz.

X F X A~ a1 8, ﬁﬁ%%—ﬁﬁ?ﬁ. MO RE(x,y, ) EHREMEE, 5
ABEOTH

E=xt, p=yt, L=z, Ogtgl.

Xt
dé=x dt, dg=y dr, d{ =z d¢,
B A
F-dp =P dg+Q dn+Rde
=52(x(x242yz)+y(y2-2xz)+z(zz~2xy))d!,
H I Pl %

1
o(x,y,2)= (x3+jr3+zj-6xyz)_[0 t*di

1
?(x +y e 7)) - 2ayz,
SE-MERNGRE-%. O
MEMES FERRO EHEER o, AR - o) H F Q88
HERNG FR—ALY, BAEX T ABNERTFIEY, S0 5E
Br=r{t), Bt 1€ [a,b]; WRZEWE Newton B, FL2—FH
EEERTEER.
B3 ZELREHZT, RASHNNERSHEZHETEYR.
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E BRANRRN n, FAHRER L0 (1)), RIAFEY

2 (P () = for (1) (6)
R—H¥. H6)x KT, B
mr' () r"(0) =V for (1) r' (1), (7)

Newton 85 " SERIEME mr (i) = F-r (1), B E m" (1) =Vfor (1), RA
(MR FEH
Ple)Vfr(e)-Vr()r(t)=0,
RIERM: R(6)PMREAFTER. [
BA, RATRITISHE B — k.
BFEREO EMNARE, g HEFHEEH, XLREDR
grad f=grad g=F
02 EAbAbRAr, 8D
3 a e
a{f—g)=£(f—g)=£(f—g)=0.
HEH 410898, IR f-sFQ LE—¥¥. hitd
EE19.2 RFEREO EHARG, WRFHREENTA, KL4SE
HREM 8.
Sl BHPHRNE LN RINES YT Es. 7
P(x,y,z)dx+ @ (x,v,2)dy+ R (x,y,2)dz
RELGEFE DR FHMAER, WRAEE D EH—40-FR o 18
dg = Pdx + Qdy + Rdz (8)
D EAE RS, AR -TR Pdx + Qdy + Rd: 55D L — 848
AR BRI LR
RAR, AZHEG)EAMI NI RAER LMD ERS &KL, —
HMEER-TRYMAI2ZE, ST ARR R EHAER S o X, 2
WE%HA(8),
TEFE DCRF, H#
P{x,y)dx+ Q (2,y)dy =0 (9)
BARLURS AR, MECHERE—MESES . 7 e BB F=(P,Q)
BRI 2, MEEER ., AEX
¢ (z,9)}=c
HREMA R IEM .
B4 KguHe
(x+y+1}ds+(x-y"+3)dy=0 (10)
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Y 1 % .
|
P=x+v+l, Q=x-y"+3,
MTEIEFL
2Q _dP
ax - 3y’

AR —Me=Eda 7R, BAEERWES F=(P, QN —tHER:

( ) fo,r) Fod J'(O,y} Fed J'(x‘:r) Fed
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$rEY {0.0) P {0.0) P {0, ¥} p

— Y _ 42 ;
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:3y—iy3+%x2+xy+x.

3
Hit, FE(10)8ERE
1, !

3 —E:cz—xy—xw3y=c,
XE e AEEEYR. O
BB 19.4
1. £ F ¥ &,
_ l ¥y & =z
(1) F—(l“‘y+z ', +}’2’—22);

(2) Fe—5—y—F3—
) Ayt 2y

2. ETHE S H GG ERS.
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(2,07 .0 dx + ydv + zdz
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Gores) Vg gt s 2 Kt (enyna)REE P4y 4+ F=d” 1t
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3RS, g, RARTEH A S SN, HE

HENT A

ZZZijMx+g(yMy+h(ﬂdL
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4 R fALTENESRAN, #HE
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(1) Fi T f ey v (e dy 4 da):

(rl vFp 1)

(2) J‘“ . ﬁjf(v 4y ) (xdx + ydy + zdz).

(lI]

5. 887 686 LERE, J’Jé‘J;l:J ERAEEHRANER RIS,

T B BB A R e ) S 2+ —141?5 — S RA—H, R A4k

o7 3
6. LB TR LRHFE,
(1) xdx+ ydy =0; (2) xdy+ ydx =0;
(3) (x+2y)dx+ (2x+ y)dy =0;
(4} (£~ y)dx - (x +sin’y}dy =0;
(5) e'dx + (xe’ —2y)dy =0;
(6) xdx+ydy ydx-xd]

2 +‘r x?
(7) m:*&“xdx+ ydy.
x

§19.5 EXHOAYRRDMRE.
ARl iE B EIX T

AT REAMHE, BOEHEFLE—LEANICS. EaLEED
MR EHIEH (2, y,2), BRTHIEH (2, 00.20); TERNTE u,r,w)BR
SR L, MR ey, 0y, u) RER,
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RASH=MPHXKE 03 R PH— 0, dAWLERH(DERSEN
=
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H:LF'(U:UUE:H;)GD- ﬁ]&lﬂﬁfﬁ,@}—ﬂ%ﬁ:
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2° fRES

3° _.[ _.L ._LE*HEQ

au]’ 5’1{,2 ou.
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2 det]f>0.
FE, BH rEATERD SF(D)ZEM—X—H . EEATHHABBRE,
FDOHcRBE—-TER, KPHE—Kp S=ZHEH (uy,uy,u,) €D ZET
By ——%fh, XTEHUABKAIE p O REEE. B THEK B, T
ENEHTZ ARG p NEZ (M) AELER, LRINMX -2 ELE - LRE.
EEREE—K uy= (o), e, ud)ED, A
Po=(ad, 43,23} = f (u)EF(D).

RN BEE p=f (v, ud, ) REBTE po 80— Rk, Y o, Bk,
EER po ALK ) B AR

2L 4y,

Fu,
KR, TLUE X u, AR u MR, THITES po 460 HI IR 4 512
a—aldf—z(u[,>, ;i(uu}.

BEAE IS, I=ZANEBHREZHAEFER, IRBHF(uy,us,0)H
REER ML ARHRE. id

a
URN - RIS

R Ry, Ry, b WEER, EAHRAMEYE. 4

2L e, i1, 2, 3,
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.
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ROBEXES(D)LH—1TBERY. THALGER B, o WHBEVD
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dd P 3P
(5e 50 0ms)
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XB A, A, LBE. BE, BRITE
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B (3)f(4) 0] 78
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3
V @ . dp - Etlfhi&u.i, (5)
=1
H—FHH
3
V- dp—Eggdx,*d ) (6)

RERMNCENAT - o B AR R H, %5) @%ﬁ@% EEA
disy, du,, du; BEEEK, B3

A@:?ﬁfﬂ 2, 3
U
AT K]
1 g

Ai=}Tiauj i=1, 2, 39

RA(3)T 4%
k|
199
= ; h; ulef. (T)

i

(2) MEMETR
FIAAR(RTE “SREE” o WBE, L2858

Vu,-:Lei-, f=l, 2, 3.

h;
TEH
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= (V X (VHQ))aVu:,-— (V X (Vuj)) -VM2

=0.
EEILES, ROADTLR
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EARARAICTE §19.3 RIREEMEN 4o 85E 0, RS RE YA
MIRETIEHMN,. EXF, BEFV RX—tEBBEREKE T RITEN, EHARER
M. HAHE, TSERRERER (BESFFH) B=W 165 7
(AER KM M),

3100 ¥ <3

®Fh—EBEEK, FH
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= fihahs (;ﬁﬂ—s) + frhsk (h: ) sk (h,hz) ’

T
VF =V (fihyhy} (W) +V (frh3hy) ( ok )
B—XHALA (), 958
1 2(fihahs)
Vo) ( 3550 =4, f;,; S
_ 1 3Afihghy)
—h[hzhg aul ’
B ES
1 (fihyhi) 3(f2h3h ) 3(fsh hy )
V'F=h,h2h3( Ju, 3 us e (8)
{3) BRI RTF
HA
vx(f) Vx(Vu)=0, i=1, 2, 3,
LEMEmE FERHY
F - o= S
ZE, WA
Vx F = EV(fih:)x(&)
B (7)) 1%
€ 13(fik) € la(fih) 91
V(flh])x(_l)=h_z du, 2xw i; 1ty hl
k, h,
=hlhlzh_;( Ejf:; )(hz 2) - fl )(hsea})
e )M HE I
h181 hzez h3e3
1 3 d )
VXF=Elh—2h3 3_u, 5;2 8_;;; . (9)

Sk iy filhy
B, BIMTAEEEXHZ LT Laplace ETHEER. i 0 R—MNE
B¥, ELEFA.
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AP=V (VD)
AWK Laplace BT, XTHFERFEEHARARZEEFNNAD, AF
BREERMER. ER WEALEET, Lplace HFHERN
3?3 A
&=5?+é‘?+£5.
IR A & A bn P, RO 28 T ARMAAKR), BILAT RisrEE3)
1 & 3 (hikkae
ﬁé:hlhzhalfa_;( h? JLHJ'

T HETE =R A E AT 2R AR
1 SKREHEABRT Laplace B F R FRix .

(10)

B RIFE
{x:rcosﬁ,
¥=rsin 8,
¥
%ﬂ=(cos f,8n 8),
r
P (g 8)
38 " —rsin f,r cos )
By
. _,
dr 38 !

P AR AR AR 1E 22 0 th 22 A . i
b 121 s |2 <

DA (1), B3
2
Bl2 AEBVHAEELIRTHRRRL.
B EamHAXE
x=r1cos f,
y=r sin 8,

i=1z,

BEA Y

= (cos 8,sin 6,0),

sk’ TR

=(—J'Si11 ﬂ,f COs 5;0)a
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d
-éf:(o,o,l).
kT SRR EZHEL ST, FA
hy=1, hy=r, hy=1,

W o h—HERY, AARNMTH
06 198 a@

Vcﬁ_ 3,61 gt 5,0
w2 (0), FATE S
1 4d JP 132@ aij
M"’Ta‘( 3_r]+ 2o -
B3 K Laplace B F7ERRAIR PR LR
B a7
x=rsin & cos ¢,
y=r sin # sin ¢,
z=r cos 8,
BT LA
§f= (sin & cos g, sin fsin @,cos ),
—'g (7 cos § cos ¢,r cos f sin @, — r sin §),

g‘t:(—rsm{?bm @, 7 sin # cos ¢,0).

AT RER M MLALIR, #E
hi=1, ho=r, hy=rsin d.
AL (10), BH
1 ( a( a¢] a( aa;») 1@)

sin & E 3[9 gin & ﬁ n 53¢;2

AP = —

r°sin 6 dr

A

=575 ) manalom 6 55 ) v e
&q—)_rz ar r ar +51ﬂ 535 qlngag Slﬂzﬁa@z]. II:]

BIAE 19.5

ARERET, BRAANEE EEXAKEHYHIT 4o, gy v,
Wy XHEERTER
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d a
3p , 13 pm) 13(pwy) 3(pw)
dtr  r @r r af dz

(7R §19.264.)

=0.
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ERHECLFEH, LFRBAHENERN-FHEE TR, RIMNMATH
BT AHLESELEAATHROBE, EREWE TREREFEAEERE X
FEPAFRREEENHNA —FHHEFREW TRESSTRNEL .

W_oTTREf (o, u)EAER=[a,b]xla.pl L EE, BAMTEAEH
u€ la,f), BES(x,u) LR » #la,b) L Riemann AT, RIS

jjf(x,u)dx

RESTR o FIMUBS. WRMTEEN e, f(2,0)RER « Ela, b 1P
AREH, RE(a, b ]BE—1TTRXE, WHEHMAFEIESPTR  WER
ma. #lmHse

J+wx“'le"dx
REBTER  c WEERL: # i
J;x""i(l - )" e
u<lRo<INREFHIBER u, » WEERS.
AERERTIRH S B TRME URYRRE B4 BT 0B

B, MENTEERE. oM, URRAHEEMYSEN#S; FERRHA
TEENHRER—T &N B BHK.

§20.1 SSTEERRXAS

BB, ) EAER T = (a. 8] x[o, 8] L¥E, RINEFELE
BEBHE ARG TATHER

[
p(u) = | fx,u)d

RAaHER. §%%
EE20.1 WREANKAERERI=(e.b]xle,pllESE, Ba
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p{u) = jbf(x,u)dx

REME[a,] EHESERE.
B ERuoCla,8], BIVEDR o o bEE. M

‘P(u) - @(ug) = J'b(f(x,u) -f(x,ug))dx
S A5 E)
I-;D(u)—fp(uo)IEJbe(x,u)ﬁf(x,ug)ldx. (1)

BT (ERERT EEE, AfSE -8k S0 EE >0, HE >0,
MTHBEE T PEERA (2, 0),(0,0,), AREMNERNTF &, ®F
A2y uq) = flap,u0) i<t .
BT G, ) TR, wg ) WIIE B S Tl - wol, FRAY - uot <6 B, (B4
1 flx,u) - flx,ug)l <¢
MiEExC (e, 6], FRAE)E
lp(u) - @lug)i <e(b~-a).
R T ¢ Huo REE. BT u Bla, pIFEE—H, Hl g %£la,p]
Eg. [
B, o fFu BELE%SE

limo(u) = (i), (2)
i
b 3
p{uy) = Jf(x,uu)dx =J lim flz,u)dx,
XEE, ()R

b b
limJ flx,u)dx = J limf(x,u)dx .

uyl g

BRI, AR ERIE T $14058 2 048 G T LA i o e
B e, plEESE, BIMTRAING ¢ %2, 3) L HR4
Fq:(u)du = F(rf(x,u)dx)du .

RNTAORER, £HH LREAe, BERRBRMNKE UREHE, 22

([ N e

REML? X TAEERTE16.19 - MSHER, Cood THEERE
E OATRBENL, BNTXSLERTFTF.
EIE 20.2 WREH S ERERS = (e, b]x [, 0] LS, T4
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Jf;o(u}du = J’j(J;‘”(x,u)dx)du = Jﬂb(ij(x,u)du}dx. L]
X RE T LA BRI o MR IR.

EE20.3 MERK S RHEIHLMEREL = (o, b]x (o, f1 12
o, HudH

o) = [fxow)dy
fEla, ) EATH, TR
Lotu) = J:(;[“;f(x,u))dx.
iER A
gw) = [ (e w)dsa g u <.

EHe€ (e, 8], MBEHE20.2 HH,

[etwau = ([ e wdax) au
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= (1) - pla).
HEHR.1 Wiy Ble, Bl EMEEER, L LR RSEH, BB
gle)=¢' (v).
ERRRNBERD. [
EEBERRA, & fRILEmasn T, gEmansEnnk
GEPESY
Bl HERS
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B EHREETR
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x -
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b lu bodu b+ 1
I:J‘E(J‘Ox dx)du:Lu-l_l =loga+l.

BEAN—FIR R, ELERFSRE « HEEH, £ BEL2TE,
r R ER 20.3 V18

fr i
F=log{b+1)+c.
BB, Hb=alWI=0, Hific= -logla+1), EEHBH

2 iHEHS
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B E,BASTE, Y REHSB

T~ 2cos x + 2r
ro - | i«
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+ tm
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Baplu)=Flu,plu),qlu)). HEH19.3,
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E N
Fa g FRESRSHENE
aF aF
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TRAESREARFERDN, MR
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EHMAZIEMSE. O

HE 20.1
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1
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1
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t—=0J )
2.8 fRETHRENK, &
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