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(2! 2p+1°7
fEH 1% ¢ = sint, ﬁﬂ

n=1

5 st e o g & " Mﬁ- i JJ&MMF'H-. GEY

(2n— 1)1 P I |
Z {2n+l {(2n}! Jm sy
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= -]

n {2n — 1)1 (2n)!!

- I+§ @n+ D2l [2Zn+ D1
B - 1 - 1
=143, @n+ 1) _,Zi 2n— 17

u:'l
JEMUER 1 (16.9). 15 M

-5 % _® .8
Him z w Ju Z’l {Anli o T 1

Bl al fFH 8 = n? /8. O

M2 1R Buler JEEIAY, R - 1743 4 (B [16]), LWL O
FTHIY (1987) 45 94 % 662-66:3 T1HIi% T (1988) 35 95 45 331 70, Sefs Lix st
HU A [40] MR SR ST 40 A ek AR ERITRER LM (aresinz)® [ Maclaurin
S S TR AU A BT BLTAEI H 1.

2 HIREmEY Fourer ERRTFUR A T OCRE. (Rt IS 15.2.2, i 8
i EY.

LR B ik e VAR B M O, RIRLEE 9% R S0 K 0 R B R
aTElER I p ARSI E p B AL LR Euler IEE 2R

HEE 16.2.3 F- H-j-wrﬁ ERE = 20 I p SR8 RN

. [ _E__ (2m)™ i
San = Z mer 2 (2n)! ° (16.10)

m=1

By = g,

i .!_? (n 2 1) 3‘:1 Br-ruuulli #r. a1-L 7 Bernoulli ﬁj’u‘r B, =+ 30

E‘l
Ba= 5 By = o Br = oy Bo = oo, Br = = (B 7.2.3 /),

m W 780"
iE MOESZeR MR AR (IR 13.4.3)
s'm.r::r(l : -;-) (1- o 1) _I,!:[,(l_ f )
M, HCEE LA P L, 4 Lnﬁﬂ%iﬂhhtﬂﬂi-ﬁ
In|sinx| = In|z| + ZIn

=1

T o # b (ke Z) 1, 4 EWiHLR G, M50

oot @ = —I-+E # {16.11)
XEIBOR TS EE LR Weu.r‘qtmaﬁ — B P R R I PABSAIE, RS, #3
BTE |2f < m B{FLL FiEH:

@G58 (16.11) SR 15.2.7 o)y EE AT 3, Wi ¥ cospr (0 < p < 1, 2 € |-x %))
i) Fourier BEFFFE % o = o 0N, BRI poBEEH 2,

.en.a‘
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1.2
% i - m°n’

I.Cﬂt1=1+22m=l“zz—rﬂ
mi=1

=1 1-—
" min

== - -]

_1_222( ) —I—EZZ(‘;K?)

m=ln=1 n=1m=l]

o

&
_1—22 —n g ) < g,

Wb s, = z—ruuﬂ-p_znmmpﬁmmm(ffumﬁmr I

m=1

RAFMFETHEI=FE -HE8600).
H—Fm, M (14.25) 248850

_ dn a
reotz =1~ Z (23” . (16.12)
AR S AR B R T U E 1% (Al ld.tl.l}ﬁ_ﬂv).ﬁ?iﬂﬁﬁﬂ*lgﬁr‘ﬂ. O

3 kAT PEE Bernoulli 804 L E B4R, HERE By = (—1)" 1 Ba, >0.
i, BHIEY 1< sy, < 2n/(2n—1) (WFEE 13.2.1), Bt (16.10) fil Sticling
ST LS B Bernoulli ¥ & 2.

o 2(2n)! wdﬁ(i)h, (16.13)

B b
o {QR}EII e
SELERRE (R 14.4.2 TP L Rl S SOk e L I’Iw\
2mn (%)" < nl < 2rn (%)"e 12n
(0 L 374 TARE 15) w7540, FH (16.13) G i f#mE 2 88T LU T Bernoulli 8t B,
AR TR, RE, THEFTHE R > e =~ 854 Z 5 Bernounlli #
(B, )} Micdpith, B B; R 1, 8 By & AT 105
T O 2 A A R G &
PIEE 16.2.4 (1) K Leibniz RUERSMA S = 1 - -é,— R }'r::_ﬂ_l +
(2) Fan=1- %4. i —(_liu-'l —n2,n=1,2- % f: an HIHL
n=1

(1) Abel i IRIE Abel i _EH, B 9 = ]J.I}I_ S{z), L4

n—i.n
.{”—'_l__.._

S{x) =z — ": + -+
B LRGSR (-1,1) EiETERS 3
Sa)=1—a+-4 (-1 foen =
A S(0) =0, BILETELR S

8(m) = rl dt=In{l+z), -l<z<l.

1
1+z2"
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AR
5= li.m In(142)=In
(2) M (1) & W, a, i’:tﬁ!mﬁiﬁ&wﬁ n A~ &0 (ﬁ}aﬁu —1), ¥ a7 LL# 3

1 I'I'I+] n
r.m:L%d WS [ = [ WaTws 3 o, =2 . s

FE LN (1) POUGECA, 8 AR5 Catalan 55 (1L 55
i) ¥y R e AR { L e Lo b L ) AR T A (L
FAIE8 1140 B3E). PEEIL A 0 SOR T 7 ARE0K T, Ao K80 Abel RAUK T
IR oA S SR A,

Abel Frith 4 o T AR 50 S T80 B R 0 el 8L
B 16.2.5 K=MEH Y ST WaEE.
n=1

R MR SO 2 R Y SR ] B0 T LA SR BT & £ 2km (B € Z) ST,
RIBL IR I (0, 2r) RGFIEREL Sw). MM Bl s Sia) bk,
Lha HEY ATHAZR oe (-1.1), H Abel 3 e84
Sx) = nE-if? [lex),
e

= o

fla) =3 SRR

n=l
RE R LAE flo) PECEEB S8 o MROXR & (-1,1) BEEFREY o
ENR S, #H Euler "E'Cﬂ'ﬁﬁﬂ F:

f{u,'l—'Zn“ 1(%!5:““&2&" i} gl

n=1 n=i
[ o CO8T — 0
e 1 — 2evvose + o

WRIG AR f(0) = 0 REEE
Fle) = -% In(1 — 2acosr +a?), ~1<a<1.

RERA
Str) = l_if?_ fla) = f(1)=— L 1n2[1 — o8} = n2—ln|ﬂ:m | m
i it
l:tls:n |— In2— Z r.mm:

R, BT AR i 16.1.2 IE T 4, A Fhuneraaﬂmﬁlﬁ?aﬂeﬂ{ﬁm
15.2.9) 58] Enler B145 (i 12.3.4) (Y48

M F o = Mt L A 15,23 0 15.2.4 NI fEhil (W 18] S ea2 b ), Btk
AV SE I AT Lk A B A i e BB, TR = O Fonrinr 88
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Ty ] 7
]-ﬂsj.ﬂ:l:d:f= —"2"1]'.\2,
i

AR AR Sp i STARL O 1 Fhake Koy,
iR 1006 8 & AR B % 4k (BBP £43X).
GI%E 16.2.6 il

= = 1 4 - g B | N | ==
E_glﬁ“ (Sﬂ.-i—l Sn+4 8n+d 5141'—&)' (16.14;
WE RIHEGE G EIE A > 080 < 2 < LB RGL

k—1 -
]’J lt l:“ J"“k ]_]_f.irqq +._.+tk"l*5‘n+ .““

R k48 k=B
_ = ghtd

=k T k+R8 +.5:+-Hu

o

& =v2/20N8E

L D W - B 1
j: 0= ok/2 ; 16" Bn+k°

WX E RS MR AN G AR, o LEg8 s Ldan#nmalh:

r‘ﬁ“ 4v/2 — 8u® — Jlﬁ.r’ izt 4

1=ig?
ER—AHARNMESR S, TSGR EES T n (B LR
BERRE TR BN, O
A ORI 2 Ur ARk i BB R S e N S 0 (R AR e o LAy A

Her, MALRBE S22 NS dTaSdEmeg TiLe B (Flo
8.7.1 Y A - Archimedes 53R Salamin-Brent 3035 4~ F, BEEH AH2
HERRENEIAEE W [56] 07 56.6. 7 X mATEREALLEY 6. 52], EL#
e — FEr g i o A ERHIRT Mathemation 38A°. (R ZHESE, X E AR &
A 16 R TF I, BT G - R S B 5 e
MW feE],

16.2.3 &3F

1. WO z )n—tg, = 4, }3:”: t3n_1 = B, EW]; E an ST IR,

=] B

2. @ Plr) = o + g+ -+ ama™ B m REAR, REH S L0 g

=l

3.R1-Z 4+ 5 —iﬁ--«mm

4, R }ﬁl}ﬂﬁaﬁ! (1) E arctan —-; (2) E arctan —o-

2 =
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s on

5. ®a>1 -J‘AHEU n2"2+1 R

B ki+%—%—%+%+l—ll— iy

i kI—%+%—1—15+%—%~+“ el
h.ff*":l—-_li--f--l.r--l—lu'-P iy

[L'L'Ltu.,=1+% ---+%1n fknE_I;n{nH} .
10, & .'Eu('m‘j_i + g - hu)””
Ilkhl-%$+ﬁ-ﬁ+mmm

12k £ I I 4 AR

Tt

PR |'["-_”'l ; n AR
13. ,R"EI -1—--[%}! (22)*" fF0 R 4.

i 3 ‘}_‘ J_.n+1
: }‘.,_lu T

T
& T L ARBMERER, 7> 0 R T ol
TFIJF“P!fr%'I

. ) 2 z ;
16. itz >1, R I.,.; TETDE+D) | @ D +1)(~="+1) ia
E38 8

AT fy 1 o 2.

—
l;"

§16.3 FE 4 MANEIT 2

e E LS - AR AR RN SR TS AR EREN
L IZPERKAT AT RE R LA M SR Mo IR R e R M. R, X SRR M TR 3
IR 2 T REN . R MM A e T, (H R R RAT RS el S
A, B R AT I T A R (R SRR T A MR ML, i RO AR T Y
i, WA AT HEAR . AN 2 R,

Weierstrass B4 R 8OETE M v i 7 AT IZH & X8R T I Weier-
strass &L EEAE iR,

@i 16.3.1 (Weierstrass SIGXIERER) 7% AL [a,b] E0ELESR
o f —Ealblf EmA -FERS{EEEE, XME RN TERIMEER e > 0, 7
£ n=mnic) MENX Py, #18 |f(z) — Pulz)| < e & T z € [a,b] FIEEEAE.
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WEl 16.3.2 (Weierstrass = MW e ) B0 Sn 095 0152 R #
J =L =M 2L 'ﬁiﬂi&f‘lﬁﬁﬁfﬂfﬁ. IEECRAES THAGER e >0
Pt —MEHA S, (7)) = ap/2+ ¥ (apcoskr + bpsinkz), L n=nl=), £
k=1
[J{x) — Salw)| < € 3T —1l = AROL.

E M ETAY HARGE b AATELRE: a5 @i E s, f R -FlismE
T 2 O b PR ef 8, i B S e Bt BT A M e S A0 iR, f
RS = fg & S i DR M, R — Bl 0 = 2 R e
B B

ELREF], Weierstrass FIlIDEBAMNF H PR TEENEER, LiddE
jiiall W SR R A SN S AR SR 0P

AT A Weierstrass (BT EFATUEY AL (F 48, BiGCAIEM RS HE
iy LA R .

16.3.1 HBENHZE

(E 141 Fourier 38 M %+ F &b 42 W T Dirichlet ¥4'5 Fejér ¥ (4 L%
iR #H de ta Vallee Poussin ). f£ Weierstrass @i e B RRERT i, S
MRV EPR 17 E e LR

EN WAL BER = (—oc, +oc) B LHILL n AEHNEE, RAFF
£ i

L A (x) HAEAEY, B AL r) 20.¥z e R;

2. An(a) 6 R B LATHL B r“ An(z)dz=1;

pu B

3BT 6 > 0, R lim J" Al = 1, (FEIR 2R %

i+ . -
n‘ﬁﬁ; (Lm +J: ) An(e)de =10,

WHER A(x) B (IE) B2 L

F1 oML, T EEEER Y- a N, BRINSETHES R
U n AENMER (NEEE). S LETGE UE R S ERmEEN. &
Fourier £8 ¥1— &+ Dirichlet 85 Fejer SR ST UM ENEEER. 554,
Dirichlet #7510 28— 0% 05, WA R BB JLo, S 0E02 R 2 0 18 el
BRI G A5 P & PP 0 R SO — AR X (R [—x, w].

F 2 XPFEMMEMHEM, M 15.2.1 HATH Dirichler #1408, B 2 S
B+ & rh AR B R R 0 A ik T A L WER EM Riemann 4] 8 (- # 313
Oy BEETTRAFE, 2o (BiE) & T XH AW, 835 FTHREIRESE
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WA OR, BRI F o (L B 0 e SO T R 1 BB I R R e e R
5 B PR L (1) i ke sk BB

T EESNT, 88 n — oo B HeE B & BN Dirac (840 =) 19
G-pfdr, WS NERY. M BRSO E Lo, X BRI ) R SR
Tt 1% 00 TR e B P A R AR | R AL TZ R S TR A T P A Bl AT
25 64 WE LFI LAY

* 3 LrHatonk (B R g L) AdEa bR el LLeY (18]
B0 740 AT, [68] B9AE 2 85 17 % B4 R 18] (S 5 SR ST LA [35] 1)
W10 SX AR B R RSGIRE. IR IE SRR AR AR,

T2 U TL e S T
. 0
1. ELMEES AL = o 2n SRR 2“ 0 A e R
0, Hithw,

2

e AT &I,
Weierstrass 6 52 FEAT Landau UFW (1908 F) BRI ROE 6 SN

1 rat.

..-—.1-.: X rgll
Bufy= { W TET

0, |#] =1,

o, =r (1 — )" da. SO0 FER B SO B RO PI A e PR AL 2t
F#1r3. 5 [I«:é«::llﬁ' M

}' (1 —#)dr < L (1 — @y de = (1 — &)1 - 8),

]

VLE T By R

rnzr (1—mi}nf1m}zj’ 2
-1 a

n+1"

= 2V b

0« (Jt +J:I)ﬁ,,{:r]d:n < (m+1)(1— &)"(1 — 6),
EMES n — o BRE A 0.
Lhs EREEEEN— TR REAER B — AR o] §
A fla), FEERITER |-a.d] (a > 0) ZHEEZT 0, BB T =
r‘u f(z) de > 0, BIF 4 Anlx) = 2 f(nr) BT,

B S e EFE S B— W f B BBETERNHNANY f « A

(f + An)iz) = r Ifzﬁ&ir—tidt—r flo—wAnlu)de.  (16.15)

AR TR B AR
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AbF LT — A AR 8, kR
+1/2n

(f = Aq)(r) =n.r Fltyat,

=1/ 2n
R E S f RN [r—1/2n,0+ 1/2n] OB GTFHE. S0 EEREV: & 7 T
Mok, WG

i o [ p(0at = f(a).
Lo 2 r—1/2n
925 LR T 1.
W 16.3.3 @ f G R FE L6 EAKE [—0,a] SM05F 0 0k
8, A, REMHELY, W TH4 « il
lim_ (f+A0)(@) = flz),
B RO PR K] [—a,a) ER—F0H.
R RUEREATR £ A, BB, AHERIIE o Ay — f,, B
PR YCE L 2, RFhi Foaia
falw) = £y = [ (@ — ) — fl))An() .

AMFHPTEEN: > 0, €£K[E] [—a—1,a+ 1] LR f 8 —BOESME, FE
D<cdcl, Yo' cl-a—Lia+l], |z —o| <l # |flz)- f(z)| <= X
| flx)) < M¥reR FRMEERSERFIAIE

‘_[l+ ]:m[ﬂr —u) = f{x)]&n(u)du

B r % BIEAEE N, 51525 n > N B BEHEA T =
(R 5, 6] LAY ikt s

[ =)= F G du

—if + o
<M ” +j A () du
— il

=01},

< f_ﬁ G =) — Fr) Anie) du
< r_& Agfu)du <z

FEEETEHMT 2 € [~aa] 3 TRY n> NHHKE [—a,a LML HE
ffh T

|falx) = flz)] < 2 O

E 1 #Hla=1/2 A & Landou BB, W fu(z) ROBCFEM 2n 1

FI0, FEHIRA A A Fainfich o) i4 48 R ¥UERE T Weierstrass 55— ilif g,

B 16.3.1. R T#E0 35 A8 —REIK(A] [o,b) EO9ELER S £, WAl LUK f %

BT [a— L0+ 1], @ fla—1) = flb+1) =0, BREEEETREEF
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[@ = 1,0+ 1] Bl BEA R [—e e (¢ > 0), W f(—e) = fle) =0, REEEEX
[El.z o4 fIEEST 0 M.

E 2 Landau iEM &R ZHEBRHM, BnTLlSF (36, 57] MR FIRE.

16.3.2 Bernstein RS ERE

B 17 & #8515 U Bernstein 4 14 0 AE S Weierstrass BT & 32, 1L
AUENT G EE R A — R, i, B T Cantor 07 —FUESEtEE M2 46, ATATRH
MEG TH, LRSI EELnm B R AT BRI HERUEEE
i KL AR AN fal T 4. [51M Bernstein 2 M OWES i HH %2 /8 20 UEWIAT (1912). Filndk
{14~ 8 4 1Y % ¥R H b X T Bernstein iEW] 9055, TR B TRBAE 018 5 K
MW EMEEE L fRRREESEER S8 R{EH.

5 e SR R

A FEE [01] ErEE R f 5 Bernstein 254

m0 =Y 7 (3) ()a-ortosecr qsie)
#=0)

RO B, ERAMESN nME 7, TEHTF FHE8 -2t B.(S).

i g = o
g; (i)x'{l =zt =1, (16.17)
T LR i

Bal)e) ~ 1) = [f( ) - 1@ (7)a'1 ey
RIA] o€ [01] L—Bugd, Iﬁﬁwimr >0, fA{ES > 0, % r,2’ € [0,1],
H |z —2'| < § O (fle) — f(2)] <= BEH EEPORZLILE = —a/n| < §
lx—i/n| = & 5+, HIFT
2,

iz [J‘ (fii.) = Jr(-'lf']] (,;)Ii“ e P
l_ln lw—al<#
BT AR BOSHERER (16.07) (6 EHF:

5 () -] ()ea-ar

joi- L |8
b M=) | ) -2 <e
|,,_Z,|{,| ) e I(‘)x 1—& £

HEAUANFEEH —-MEEA

a8

i={]

_|_

2.

fe=Lizd
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XA |f(x)| € MV € [-1,1], SRIGRAEGEM 470 N (1% SR04 G L+
EBT HORES), (R n > NI BRI T o MR 0 > N
RIS i

. ]”ff.-'ff- = Bu()x)[} < 2=

el .

BUOETRACT A 1 e bl bt B LB a el LYE e R
e # (i [19]). X BATAIATEES IR AR Bernonlli (980 2 a5 e, 1L
W A BN 2 e [0,1), B IR A BTRSS R, B0 A R, R A A
. PR v s WU, F RIS A HI i HIREENE

B'(z) = ("1_‘)::(1 o (16.19)

iZEMES (’:) B n Rt a s A W e ae i s . i, 7
B i PR A HLS AL A SR L harel g2 .

IEP AT RRRES A (16.17) BT ARE T, ERMMIEMERNF A€ n K
sRAech I 0 ¥, 1 E, A n ok ESEE 2 R LS T L

o A o B AL VE il T (16.16) I Y9t 4 B R UIE S IRT W H A BRE
l# —ifn| < 8 fil |2 —i/n| = 8 KT NIt Br EM B E (16.19) Fh (e
A, B 6L IE 2= 0.2 BT n =20 " u= 100 8985 MR EL
THEE, CEIREPERT RN (0, B02) (i =0,1,---,n) B o+ 1 44,

HB20(().2) 8, 7010.2)
sat [ \ il
/ =2
n= 100
okl poee 420 p=0,1,--,100
! i/20 i/100
o 0.2 H @ 0.2 1

Bl 16.1
MEE AT BART Y, A (0, BP(0.2)) (8 = 0,1, - o) FEEF SRR %
M, ERR ST LR in S 2 = 0.2 BHEAEEIE S, 12— A g e
T, RO i MR, T A A ¢ = 0.2, PR
IR RN 5 M R Er et A B 1 . A al e R e e A Fs .
A 2RI R n AR R, SR SRR ¢ = 0.2, A2 E WD (s b
FE e FIUFaE, 1 5 MBS,
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WEEE 16,1 PR AL, Al BLE 2 n Mon = 20 BB n = 100 B, ke
AR TR L e R, M G B ) B = 0.2 SRR AR R
i A 1 1iHE.

AR, SR ST (16.18) HUEER S L RSB e R,
LipthE N E. AR AT LLA e A TR R HA i ek e
B o SR R AT R A

Bk, H AL (16.06) sra At Wi, 16 A B — A4 AU B (T £ ()
(B Ay, FEDR e T8 16,1 R ap IR g M5 — R NRHET (16.18) 2k
e ol

F 1 59 Bernstein WEWIH 37 2 CAEY 1, NG L08R AT BLR S B
MY L. R SRR ER AL (16.16). HERME L =1%
{1 o3 B S R Y.

7 2 % T Bernstein & 02 (6 38T 86 b 0y My, LUK i T Béaier (U1
AR) A T A B R T LB EE i RS [8) RS 5
i 5, 2 Weierstrass 18 377 5 B (1) Bernstein iF 8 3 4 — 2 3 ) RE3 ) FE A FE 08
Korovkin (B &) Wukw] (1953) se 2 MBYGEH R, WLl EX 04 (0]

16.3.3 @LeEN—TH5En
R L AL AT S M A A R R L, [ R R T
BB CE E . ZENMAMEH H Cohen (BHE) S HAUEY, B Archiv
der Mathematik (1964) 55 15 % 316-317 0 (2 1L [53)).

BB RAT BRG]

B 16.3.4 ¥ TIEEEH S € (0.5 ),
MR Qule) = (1 — 2™ (n=1,2.-+-)
£ B (6] [0, 6] 1 [1 — 8, 1] B8-S T 1
0,

1,1}
i A

e

i B 162 EfEHT n=1,2,4.10,20
1]"1 Qn{:ﬂ !Tilﬂfi g'ﬁ'lﬁﬂﬂ

i 0u(4) = L =0

4 16.2
ELFR 2T HAE Bernoulli A5 (UL L 3 i@ dr i 1.3.1):
Ah>—1,neN, i, A1

(L+Hh" 21+ nh.
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BREE Q. (x) XM [0,1] LARRERA. EXE 0.5 L
1204(=)2 Qald) =(1 =" 213" =1~ [28)" = 1.
Hidn=1-4>1/2, WEXR [5,1] £, F0<Quln) € Quln), HF

1 1 -3 -_.-Jll 2" Enﬂﬂ

— — e 5] 0 = L
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] LE5 18 .

fih LR G @M ek Al LIS 5|

WK 16.3.6 ¥ Pu(zr) = Qul{l —2)/2,n=1,2,..-, MM THEETEH§ =
(0,1), BHAXFTI (P} A0 < 0 € o] €1 & 0B T 5 Rosberen 3 ()
Heaviside (# % % {8) &)

0, =<0,
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1. sl

1

FE—EEERMNEN % /fecC0l, BAEHE f(0) =0 #AfiFEe =0,
FIH X F— S 4 m Cantor K, FHEYHAR T(), FRAERKE 0.1 L
|f(z) — T(z)| < e/3 WIL. FA EiA Heaviside pf 4, ATEAI T'(z) A

I'(z) = E sz — zx),
k=1

Kbhoco<-—~<an<, Hisel<e/3,k=1,2,--,n
MAH S = 0 Fodr b, EEFREEE (ze — 6,00 +68) (k=1,2,---.n) HFH
. REIFIEA 5> 0, fdEd 16.3.5, ?"%.E?E*}Ucm n, R
|Pala) — H(z)| < 5 V0 <d<|z| <1,

K s= E s BEHNBRER Po(x) H‘UHR{EEEEIE 6 0 F 1 2 [A].
ﬂ&h‘&ﬁﬁﬁx‘u

P(z) =) spPulz — ),

k=1
W2 e BTFREARE (x; 6,2, +8) (1<i<n) i, K
[T(w) — Plx)] € lse| - |[H(z—zx) — Pu(z—xx)| + |si] < | Hiz—2:)— Pale—z)|
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< g 2,

3 + |ay 1l < == R
MY ¢ RRTENM (2 — 6,25+ 8) (b= 1,2, ) i, M LERFAGILR4—
i, Al THE AR, BT e/a
2] ek
f2) - Pl € |f(z) — T(@)| + T() — Pla)] < =. .
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16.3.4 EiEEIERH{EiER
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Pl 13 g TR |y — | < Ar, RGN eecB, Eflz)=y Hye f(B)c
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zel.z+hell Ry=flz). y+k=Fflz+h). Al (20.14) FEMSTHE

pla+h)—p(@)=h+A"'[flz)- flz+h)]=h- Ak,
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FEMEE XL (o wo) REDWA 7+ /5 < 16.

B ogley) = fla,w) + 2027 +47), EROREELRRE o) = 1 i
R g(0,0) £ L FRLIEE g £ D EHESET 1, 8F glz. ) B D EESAA
(2o, yo) AEELB HEME. RS ELE (30, 0) € IntD, 7%

dg 9 —0
dx {a,m) a’ﬂ' [nwe) 4

FRAH
(24 12)] gy S 16 O
IR 21.3.4 GE0L: Y (2| F |y| T4, FER

CoOs T _1 g ‘
Cmy:al Ef+2y. (21.4)
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8 S y) = G W flay) ERAMIETRAR, 2

f10,0) = 1, J:(0,0) =0, Syl 0) =1,
L0 ==1, f.l00j=1,  £00,0)=0.
ih Taylor 238, % [o| 1 [y| FE5r0E, 41
cosz _ 4 1 1 2

2 ] 2
e FE + ¥ +oflx]® + [yl=),

BERR (21.4). O

21.3.2  MfRe)EE

ERELE—TIFEE D cR” E¥in & OESa AR flr). 22, 2a).
i pp = (2,23, -+ ,al) & DAL £ AP HRME 2, B4 VSpy) =0, 1§t Taylor
A

[(po + B2) = [(pg) + 5 AwQAa™ + o(r?),

AT LA S AxQAR™ TS REE flx) RIS po ALHRBHEE. BIE @
T BB LA 7E S R P

BRI f AEYE R p, BNE IR L e m S S, WY

(1) & Q RIEEN, M f(p,) ZH/A;

{2) 35 Q s sy, W fipy) AR

(3) 35 Q R—AEM (EDELA IR, tha Saetet). W py AR

=F
(4) 4 Q Rty (APATH S IEE 5, (B4 BEFGEE), WIF S — L5,

iF  Hesse ¥ Q B&FRIET, f0E 0] PLURHE & F A E P 31 Sylvester (i
SRHERT) AN, WYRE Q ByAE TS, iRl

W fEZERE f(r.y) MR f(ry) G (To,u) BIRTEE L4
HriEEmMS N Hi# A = frxlzomw), B = ful@ntw). C = fuulmoam) L&
A=AC-B 1

(1) FA>0,A4>0, 0 FER (xo.yo) ATRME;

2)HEA>0,A4 <0, W fA{ER (o, ug) HERAE;

(3) FH A<, f {85 (0o, y0) BHBIHE;

(4) 5 A =0, MTaE 03 5.

RETLHRE 2z = flr), 29, ,2,) FIEHFERETHS W F:
1 WM ARE fi, =0,i=1,2,---,n, RIHF A py = (23,28, - .28);
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(2]

- ﬁﬁ%lﬁﬁ[!f 8 8 op, BOSE SIS o P N L B T Hesse 151
O i s g :
Q—(ﬁﬁz)#mﬁﬂﬁLﬁﬁhH%ﬁ.
BT fooi =12, o0, TN AT FIE A
CEEGE TSRS RN A ET AR S
HIER 21.3.5 K== %32 + Iy + %y“’ — 22 — 2y + 5 (SR A SR
M Hta=zy=c4y—2 NERz+y—2=0 EMSEEFHE ¥
A=fie=1,8=fou=1,C= fiy =L, TR A=AC- B =0. A REAZN
FH BRSO R . ME R KT
B %L:r.+y}“ —2(z+4)+b= -%-[{1-.+y]—2;2 + 3,
Mrty=2 L2yl - ikl s, B EA 3
Tz R? Eulfy, A dtfhobe s, 0
F FEEH WP oaEi PEeEfARTEEY Ko alagEs £
4, BTl kb £k

-

R 21.3.6 it f(r.y) = (v — 22)(y - 22%), EW: W\ELLN (0.0) BT -
FELE 2 (0.0) IR fla,y) ERELE BTG MY (0,0) AR fla,y) €8
i R MA

W 4E 2Oy il Flit S;:y— o fil S ¢y — 202 FRWBRMPA, o 0,
Sy RSy TR AR R, &8 T £ B RIRES, T (0,0) % —2%
L4 (0,0) BEEARGLT £ 30 5+ FIEKHE A, £(0,0) =0, FTLL (0.0) & f & % EL%
LRI AME Y . BT, (0,0) f R2 A 4E— AT 816 & 28 Lk pYA ).
K8, B f A AR TEA, T LR S 06 4 7 ¢ (0,0) &b BT e B
.

S RIE R (R E K SR B A T R B T T ik

21.3.3 &K &m/MHP]E

Y e ST (5 0 E N §8.3), AT Ll R S SRR R B B R B
fi. Bl e & R HaiRm T

1. WM& flry) B LAT B E, MARY D AEE4SHIEa., 6056 A
B ERE L, MRIER S D LATEA (TR FMZEAAA [ y), AR
LR S I AL (A R, S A BT X i M T R U R R a K, BUbE R
/N
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2, MR flo,y) ELELTRE L, W] R RS 658 T X B
A2 WA FTE A 0 R T R
3. FMH
mnxf:mmnxm#xf (BL mfxm;xﬂi
i r,y BOCKEAN;
4 R floy) ELEHRIFES D L, HefWEES f(o,y) M2 LHEEMIEE
3| D L, WiaaR AR e E AR i, SRR I AR e B

PIRE 21.3.7 3K f(r.y) =22 —ay+y® — 20 +y ELFl LA SR Bl

Ml FLi=2r—y-2=0, fy=—c+2+1=0FEHAL(10.4=
L1 0) =230, B= fu(1,0) = =1, C = fi,,(1,0) =2, A= AC— B? >0, &
(1,0) 2l S, HAMER F(1L,0)=-1. XH

flpeos, psing) = p*(1 —sinfoos®) — p(2cosh —sind)
= é-p“ =8p=++oa (p-++00),
AL flo,y) £V EERKME. XaOMEE po, Spzmhl, f>-1. F&E
PP =i W, S ATREIEME, B FAER? LERAMAS f & D= {22+ < pf)
LR, X fle,y) £ D NEATISA, TR
Il}niglf =min f = min{ f(1,0), flap} = —1. =

B2 i fley) =07+ 0 —2)y+(o* —22), THE 2, K Egﬁt{f{:.-.y)}. H

fley) 5 H ) '
flan = (r+55)"+ (3§ 3).

R
min{f(z,9)) = §o* - J2— 5= J@-17 -1,
LNl
. - 3 3 B
min {min{/(z,0)}} = min { § @ -1 -1} = -1,
ik
Hﬁijlffim,yﬂ ==L
X f(0,y) = y* +y LR KM, Bt flz,y) LR KHE. 0
B3 )= (o4 1)+ 31> 1B 0,00 = 1 FR flny)
# (1,0) SEREHRAME —1, TR O

O WM b, BESR e B (N 242 Gus ] B, HER
fle.y) fE R* L EATHE— DO BR0E o, KM R L 2 R R WY [ A T 1,
18 f(r.y)=u — 42% + 22y — y* € R? LWOTHOL (BT — YW= ).
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PiEE 21.3.8 2 D AGRAEYE, ulr y) &£ D Liks FimTY A éﬁ
2wy ulap =0, W de D EANE.

M FREE. B u D EH ERR AR 5 B ME. T ulp = 0
LR B A M B MEL L BE 2 D N R4 5], Al (m. yo) € imtD, Hilk2

wlwgyye) >0, wlzg,yo) 2u(z,y).¥iz,y) € D. (21.0)
T (ro,up) BRBHAFE s, AT
'g_—t;'{xu-w} - %Erwyu] =0 (21.6)

W, oM
9 (w0, 10) + S (20, 40) = ulzo, o),
k5 (21.5}, (21.6) fiﬁ, MITT u= 0. O

GIBE 21.3.9 (Fermat =4PIM) £V H L4 EAER —HL% Ly =24
M (e, by)i = 1,2,30 ROFE A 0T— s, 8831 =58 S0 R B2 M A .

MR DI Mr,y), &
M= \"r{:ﬁ —a)*+ { _'5'1}'29 i=1,2,3.
THREFH: AT R E \
u(z,y) = Zp; = Zx/{ﬂ’- @)% + (y — bi)?
Wi E BT = %--a LM'I- t-.ﬂttittfﬁ’r?&{lﬁﬁﬁ

a” zr “‘—Zt.usﬁ

o y—ai _ :
a:: E = Zsmﬂ

ILLPﬂ' ﬁmmn SBL M, w'éﬁm‘mﬂaMMrﬂ%m (LEE 21.1).

em& + cosfs + cosfy =0,
sinfy + sinfly + sinfly = 0.
L sinfly, B3R UL cos @, HIMH
sin(fe — ) = sin{fy — ). (21.7)

FbE AT
Ei.l].{l_g:g = Hg) =§§Ll]{31 &= 33} {213}

i 200 ATEASH AM MMy =t — 0, LM MoMy = 85 — 6,
MMM =8, — 5+ 2n. K (21 ), (21.8) 1%
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sin ZM MM = sin ZM M yMy = sin ZM MM,
HT=AHEE0 52 20E, B="1MzHN2n, TR

MMMy = ZMaMyM; = éMaMﬂMl -?-3-
T L‘ir'! Mo Al FHIGHEN: =M MMM, =30 F&E S
}‘a' G AL, =9Rayardt e My (Fi A Fermat 04).

a'L: -fda KT T "'“ u
1A, DELaREEFE =ML i‘i
2 T E Mg, R, ﬁu ik #h
a4 T s A My H*I-i‘:ll iﬂfﬁ
(WLE 21.1), ARG TR, m-mjl.i.t
S u(z, y) £ My, My, Mo, My X M
WA Gl feffdaru, &4 a
Mg 287 ule, ) BIEUREAS F3LIR My A TN .
— A, R b R L R of . . %
M MoM=2 = %3!* H M2

{Ml_ﬁ'f&'}‘e {Mung e {M”M: )2 -+ M“Mg . ftfnﬁ'fl

MMy

)5

i e |
> (MnMn - EMuMl) '
FR M Mg > MoMy+ %MUMp [ 38 A My > MM + -:IEMGMI. E
Kin&
M M:+ M Mz > MM, + MMy + MaMa,
Bl u( M) > u(My). BFRMAEET M, a[LLBEE M, 58 My,

[ M MMy PR TaEE T = 2“ i, WA T, X8 =
AP A3l oA FET. T f(.:,y} ft My My, My B2 it
(o B AR O T A iR T R MAL 0

GO FEE - ORE, B R 0 R R /MELET, BR TSRS LY, R
ANTESE A9 4 B0 20 4 FE AE M.

BIE 21.3.10 (BNZFE) il 00K K R BB AR (v0).0 =
L2, m ENIRKELWEES RS RELTELHAR B ERSEEE x5
WAt g 2 (Bl K B W A R R PN S e A 1 A R

W ORIz = 1,20 RENE, PDARREEAN, RAEN
y=war+b mERFIHAN

flah) = Zlu;r. b )P
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L E Al a. b, m% Fla, b) Jafib. ik, &
.fn—zzfri{a7'1+'tj_f.‘t.]—n fh—?Zl:l‘u‘,-!-l'! I'rtj—ﬂ
Hoa b & %Efﬁﬁ

Z:r +hZJ_; Z.r 83 ZI,+bn:Ey.J.
i=1
i itk fjf‘ﬁiﬁf#ﬁf H‘fI‘!:l-'J’. {: =i f- = f:] Fait- ﬂFﬁfE IV IR M, AT
3 )

.
A= foa = EZ'F:!' B = fu= QZH’J-“ C == Zn,

le—l 2
D=AC - B* = 4:121 - [(EI;) =0,
=] =1
A AR R f(a,b) €84 (@, b) BUBINE— AN, H B o (i = 1,2+ ,0) &
SIS FDE HEAHER (0 ) F
Elé;;aécn{lux. +bl} =0
M i

S g llen b} 2820,

. 2 ag; +b—y
ill|+l]ﬂn—!+-:¢ e = |n-|+t-|—-+ac((jL e }Z( Via? + b2 )

e e
Bk f W R A LR D). S atE R B E. |

E L R E D (TN e ), S 6] A, A R E A
M SRR, £ DO 0N S o A, W st B AR

E 2 g 21.3.7 BFERTIR Y, & o0 SR HE B SRS e A
si, B FORZEE W) f St - ERREE A, (EHIT fp & SRR
ffsta, W py 2 f WOBEs, & pg 401 Taylor BFF, &

fl@) = fpg) + 5 (@ — po)"Q (x — py).
HF FECOHRY, S Q BEEEM. A & p, MiEWBME, FikQ B E
EACETGER M, MB Q R EEEE, W flx) - flpy) = 0,Ve. BT f(py) &
B s Q ROEFGEEN, W flx) — fpg) < 0.Vx, FTUL fp,) &AL 11

Rt 15 21 A o) Rk e 4 R T SR N ) B — R

dte 4 3

21.3.4 &#38
L ule.w) & (egoya) P50 B R G &SN S8, W Jh -0
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Fu

-g;—‘;f(mu,ml + o (0. 10) =‘,+2['”-ro + h,po) + ulzg — how)
+ulzg, yo +h) +Fuleg, g —h) —dulng w)] +ol1).
2, 3T Folshd, & (0,0) BT LT BENMEA?
(1) flo,y) =? — day+5y° — 1;
(2) Flo ) =224+ 0%
(3) flz,p)=(z+y) —2
3. KT 9 e A R o B R B -
(1) wlr,y) =y —1)%
(2) u(z,y) =32y — 2 -2y
(3) ulz,y)=1(1+e¥}cosz — yev.
4. 3R f(z,y) =sinzsingsin(r + y) € D= {(z,y) |22 0y>0z+y<n} EBY
;oK. mE.
5. iEW]: R flz,y) =2 — 4z + 2oy — o £ R® LATHE - O0bE i, (Biam
KA SRR .

I

§21.4 FHRESFEG=E

21.4.1 FHERE

R TR EN ozt 2n) =0(i = 1,2+ .m, m < n) B, R
@y, oan) OB 9 8, ATURSS AR Lagrange i 5L

L{zi, @ -+ (Zn) = fDy, 2=~ Tn) + E Aigi(Tr. Lo - T (21.9)
0 R, ) (= 1,2 m) NERE T SRR
Lagrange TF 3. Lagrange T Tik00iE s T [55] % 80 6.7.5 41 (i
T 4 ), 36 FTRERETT ILEHS [0, 24, 63) 55,

Lagrange B i H B 1R AL
1. i Lagrange B3 (21.9);
2. MLy, =0(i=12,---n)5=00i=1,2, - ,m) B rRH L 4584
H5X (=12 ,m) B RS, HERYAEHER
9o dpy dn
g dry. oy
oy dia oy (21.10)
a‘;:"‘"h al}";l‘l‘b i a%:ﬂt

a:f] a;r'_r ) dry,
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WIS o
]
3. R E A p, W Hesse & H(py) = (‘gji‘i—a%,‘) (py)-
Lo | UE R

(1) & Hipy) Eig, W py 5 (FF) B E S
(2) & Hip,) g, M Dy # [%ﬂ—] b
(3) &5 Hip,) MARLRE, WARERE, M

diaglr, 2, - - ,,)_Ji-d:r_u i=1,2,---,m

LA 2% 36 BF (21.10) BB R m, #RH d:; dag, - dz, TP m A FiFdal

B Az, deg, -, dig, HHRA B 0H (d:, afw. + dmza% S

dx, ﬂa ) Lip,) ¥, e IKT _E.j agdrdey. 4 A= (@i Yon—m)x m=m) #

A BIEES, M p, B (RE) A, 3 A RER, W p, 5 (R4 BAHE
s # A RTEN, W op, TR (F0) R ¥ ARYEN, ISR —EME

& o, # M H(py) A ESE, BAGERTR F, WSl S8k

PR 21.4.1 R flry) = ax® + 2bayp +ey® (B #£0) EHRM 224+ 2 =12 F
Ayl

M1 F Lagranse @8
Liz, g, X) = ax® + 2bay + ey* — Mx? + 32 - 1).

LR
Ly = 2az + 2by — 2Az = 0, (21.11)
Ly = 2bz + 20y — 2y = 0, (21.12)
ot +yt=1 (21.13)
1 (21.13) %0 o,y AETREREIN T, TR (20.11), (21.12) 14
=2 & \:Ag—[a+c})\+uc—b2=u. (21.14)
fi o — X

ISR A = (a+ ) = dlac — b) = (a — ) +467 > 0, WTHHF {95 A fi 52 St
Ay = %[n+ e+ /la—c)? +484.
SHEEA A, (20.10) (56(21.12)) &5 (21.13) #8950 67
(Ap.mrm ) (Arraame), (Ao vz )y (Ao e g,
H pipeyam # 0. 8 (21.11) 5 (21.12) 0
L::: L—HI' 2[!1*—' A} 2b —
Loy Lyl | 20 20¢=N]
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M e B, 41 ("" Loy

(21.13) R4

) A 2ZEe, hRR2fem e, o
Y e
2edr + 2ydy =0,
il
dy = --;- dr.
IREIEA d°L = 2(a — A) da® + dbdedy + 2(e— A)dy* P, #
d?L — %[[u — My? — 2bey + (e — A)x?]da?

<l A=AXy,
= A=A
Pk, RPREF Ay (A), f B (o) G Ol

W2 HeESHEL

TESUEW] b £ 0BT, fI9BHE ATE (L1,0) B, sk REi et 2 +p' -1 =0
{ERLAIE L ERE B AR H T R RS y = k(z), By = - ":T

i F(x) = f(z, h(z)), W

F'(x) =2ar + 2b{y + z3') + 2eyy’

= 2(ox + by) + 2(bx + cy}( - i—) = %[m —c)ay + bly* — ™).
A Fe) =0, idu= %, i L
bu? — (a —eju—h = 0.
BHANKA=(a—c? +40 > 0, A EAHFLR
U= —%E[n — g2/ {a — e)* + 4b7),
HRES. BENMNEA 2+ =1 PR T v, BN £, 20 R F o M
wy, 3q. (FIXUELEL |
Fliiz) = %{{u —e)y—2br+ [(a —e)x +2&y}( - ﬁ)}

= f;—[(ﬂ —c)y* — 2*) — dbay|

=-:-2-{a+ c—m}dzﬁ{

_ Ea:y[_ (a —¢)? -4!:]

e b

= —%’f‘—[:n—n}2+4b’]{

<, w=uy,

=, u=u_.

(aud + 2buy +e)/(u + 1) Al (aud + 2 + o) /(v + 1) |
W3 irEe
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flew) =gl (” b) (“’)
b of \y

R 4 TS Ht% MHE SR XEE: £8P RE

Z Ty {u'ij = 4y 51.} =12 I”}
1if=1
Al el LLEETT (22 MO 2R 1 1 B i
Mg+ Aad + o0 4 Al
ST AR RE Ao oA ARIEWR (a5 e FIRFIES S0 HIE. Hi
flzy) 5T A

fley) = Jud 4 dgv?, Bud+vd =1,
Hoft g, v 2 oz, g WEEVESN S, SRS B H Lagrange iR 8015 A i, ]

FE AT ORI (A M R L, (RIS R M R R R
21.4.2 &#&M

(F (R B b ] B ep, BORAE R R, MIRIE B, AT R SRR

B S DTS RO B R R BN YA, BiERMREE
PEEEREN S LRI, FEEEN L, FHEEER D

L=m@E v = f(z,u4.2) A —PEHEMN glz,y,2) = 0 H5H (R f9 &
o U B al i), R v BYRVEN, REREFE, Ho gy, 0: ED =
((2.y,2) | gla,y,2) = 0) EAER Sy 0, WA A RARME A&, i 2 Lagrange
EEREE L. B B pg(xe, yo, 20) AR A, H g:(py) # 0, MTELES (2o, )
M50 Oy, pn). EEHLPHEIRBY 2 = 2(2.y). FRu = [f(2,y 2(z.4))
& Olag,yo) THE N, HTF S (oo, po) HEE. WA Oy, w) BHEE, B
w= floy z(y) £ (. oo) LEEE. fEFTEREFSHEN ikl TF:

L HEFAEHEER gle,p.2) =0, BAFELD, = {(z,0.2) | glz.y.2) = 0}

el A (Hn] A2 ). 1 gr, gy 6= £ D) EARRER 0, BRH

Lagrange &8/ =38 A R MRS, BIULERED;

EEI R RGN glzy,2) =0, 8 D, ATLFE @M LM, #kk

FLAE T It T R 4 g S0 1 g 2% 1 B 40 )

3D HERE FERINERS (2 P+ 22 =1Lr>0,y>0,2>0). %
FRATRHEM 2+ +22 = 1020,y 20,22 0), MiljRIEFE, ik
Sl Logrange 8804 #00E s ORI RZNY £ 000E, S B RE I My, BB R my,
BRI R f M MA R R AR E Ma AURAME m, 35 My 2= Mo, MM
HANA My 35 My < Mo, WSS AEE, Fthm ME TR i,

(B
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4. HHERIH gleiy,2) =0, Dy B8, BRAHMBH (e +y+2=1Lz>0y>
0.2 > 0). KRS E S R OF T, PHEM O RS DR a7
e, Mg oRtE R 3.

i R HRE B B AR . AR B ), AR TR A S T (] R

BHE AR bk, AR ETE SN AL

BUE 21.4.2 WRRE 5 1?4 5 — | BRI 22 4y 4 2 =0 86
e A L SR UM Y B

W H R L AR B IT. TR e AL e e AR

z o
Pz 4, =) E-I,;—er“ +5--1=0 (21.15)
Gy z) =22 4+y+2=0 {21.16)

TFTRE=22+ P+ 22 ZRBA BAMAL AtiE X
- 2 22
Liz,y. 2, A p) =2 +3° +z‘+:\(—%—+y“+-‘£—!ﬂ - 1) + pl2z +y + 2.

4
L4.=2;c+%kf:+2p=ﬂ. (21.17)
Ly = 2942y + p=10; (21.18)
L.=2:4Xs4u=0 (21.19)
HF(21.17)—(21.19) 4RI o,y 2, 2EAE N, FH (21.15), (21.16) %
A= -7, (21.20)

¥ (21.20) A (21.17), 18

(r? — 8)r = 3.
FHr2 =3, W u=0. A (21.18), (2110), By =z = 0, BFHL (21.15) #
(21.16). B2 -3 # 0. FTLL

| r = rf_*a. (21.21)
[FIBH (21.20) A (21.18), (21.19) {4
o __# .
A T R A (a1:22)
H#(21.21), (21.22) {RA (21.16), 15
Gp # o _ ;
T 3 + DY) + = S = (21.23)

HFu#0, WMk, @
15(r%)% — 49r% 4 36 = (.
H L AT LR IR o3 0 3 BN AR i o Pl Ml b PRI S R A T

W 82 M, LR aRae k ARG ARG HFG) ey
dly, z) " dlz,z) 7 dlz,u)




£21.4 HHMESSHERE

0, Al (H AR TFRE AOE R, B IEV MEB e, * AR R, B, B

ST A7 WAE Viete R0 0F 0f = 38 = L2 ppmRamEy

8 =Mryry = Eng. il

FE 1 AHE T R e A R PR (R B L ol RE P A PO TS, RS R AR
2 fE O, T R AT R A R

2 R (21.20) 2 50 H T A8 SRR A
t (21.18) 1 @, y, 2 AREEN N 0, FRAHFRE (21.16)—(21.19) P =, v, 2,

poAEREIE, N AR, WARAFTR TRRIGEFRTAIAY 0, 8
2

2421 0 02

0 2420 0 1

0 0 244 1

2 1 10
Jes2x 0 1] o 242x 0
=(z+§:~) 0 24X 1/-2/0 0 242
1 1o 2 1 1

—f(2+ %A){2+A+2+m-4(2+2A)(2+1}=
]

15A% — 49X + 36 = 0.

PIBE 21.4.3 B93> 1 R flay) = (& +9F) € a4y =C (C WEKE),
220,420 FEF TR

"o
Lz p,A) = (2 +99)+ Mz + 51— O).
4
L;=%fph+l=m
Ly=59"' +2=0,
44 ="=C,
fﬁ*—fﬁ&h‘-ﬁ.x=y=% T2y H MR T, Lt S S P s A Al
_f{e . C Xk g
st (5.5 )-(T) £10,C) = f(C,ﬂ}-zc‘."'.ﬂﬁT(ﬁ) Py f 1N
ry;ﬂTmﬁ =0

F oA AT

s+ > (L)



230 Pt —% G

— . o] BLEEWT: 5 p 2 Lo >u i=1,2,.n, WA (BN LA 259 THE S)
"
A z:ﬂ’ ( ) .
i

(S N ] U.%iblfﬁ.iti‘ﬂ%#ﬁfa ) B4 T .

E =

B 21.4.4 K flo.y.z) =z +2ny + Sn: PRI, Heb 2 442
6 (r>0)2>0.y>0,2>0 HiEMAHEWES . b, #

. e 4 5
ab®e® < 108 (”—gﬂ) . (21.24)

Ly

SrHr  [EE R TR 0= ay®e R, AP R et e i
SE O, iR AR, B R N e 2 0, 2 0,2 2 0. FEESIEA R
Lo BN, U Dy = {(xg.2) |22+t + 2 =600 2 0,y 2 0.2 2 0) B9
M w R A
B i Lagrange i #
Ele gz, X)) = 2228 + M2 + p? + 22 — 6r?).

&
L=yt 4+ 20 =0, (21.25)
Ly = 2eyz" + 22y = 0, (21.26)
L:=3n2:2 42X =0, (21.27)
2+t 2 =62 (21.28)
£ (21.25)—(21.27) Wil 2 B UL @, g, z, 2RIGHEDN, RIE (21.28) 14
zita® = =2Ark. (21.29)

PR (21.29) 4N (21,25)—(21.27) 7, W50 X £ 0, 1]
K= = V2r, z=+3r, A=-=3,3r%
AR THE—BE A, TR oy MR 6300, 1)
ry?zd < 6v3r®
TUR T
H_.?y-‘lsli ‘-{.. llm.rl‘l_
o=t b=tre=2 Mr2=2tYC 8
abe® < 108 [%)h. =)
O ORa LU RASATEE - L FEEAER (LS 4 W) ET %L (21.24):

ab?c® = 2°8% (g—)j ({!—)a < 108 (%)“. (21.30)



214 #HhiS &R 231

21.4.3 BEROHE

RERA SR ER I B R EEEEECRS, SR, R
(e b £, FrohmEE, FReP-FS N U RE YRR PR .

BUER 21.4.5 Kb 7R

Mty 2y Yy —dr+4=0 (21.31)

EREN R 2 = z(x, y) BUHEH.

ﬁlﬁ&%Jﬁﬂrwﬁ—b“whq-ﬂm—h—h—h+t

09 —ow—u ':‘ #0 z£2 ML (201.31) B (r.y.2), = # 2HiEE )
ﬁﬁvﬁﬁ z = z{z,1p). t-h (21.31) MPAEE = = 2(x,y) k5, #

4r+‘-‘“g-“'—-f—ﬂy—" 4%%:& (21.32)
a- = 4] — a“ = 1 @
2+ 25 + 20 15 =0 (21.33)

4 82 _ 02 _g
i

Yrtu—1=0, pw+z—1=0
H R EE UK (0, 1), WZARA [21.31_‘! i

-4z 4+3=0.
Tz = La=3  (21.32), {21317 Wafaiktﬁ i
iz d 9z _ F
4+2(34) Jrz.r}l_2 ~4£5 =0, (21.34)
dz dz & : 3z - o
2t g 24T E =0, (21.35)
of B2 2 _ B

EH(E) +2dg — 455 =0 (21.36)
(E (21.34) —(21.36) B % (2,9.2) = (0,1,1), 52 = %;h =0, 8BA=2,=

2 B8=2,y=1C=2, =1, FRD=AC-B*>0, # 2 =1 JyBi M.
£ (21.84)  (21.36) h 4 J"y.-.} = (0,1,3), g* =82 =0 A==
2 B=25=-1C=z=—1, TRD=AC-B*>0. HlkvTi z = 3 Hth
K. 0

B2 U (21.81) BEIREN, BB RY flo,y 2) = 2, W Lagrange @84
Liz. gz A) =2+ AM2® 12+ 22+ 22y — 26 — 2y — 42 + 4).

Lo =4\t + 22y — 2\ =0, (21.37)
Ly =224+ 20y — 24 =0, (21.38)
=142 —4x=1. (21.39)



2372 ¥t—% GFtmsn

TER A0, TR (21.37) #1 (21.38) B@8E Y9 (0,1). A (2181) # 5y = 1,20 =
3. T (2139) 8 A = 4 do = =

Bip=4X,, Egy="TFpe =X Lpy=2X, Bas=Lu=10
T2 L AL (0,1,1) %5 (0,1.3) It Hesse 555 41 J

210 -2 -1 0
11 6l |= = 0|,
00 1 0 0 -1
& IS, A TUE; fbl = =1 AV, 2 =3 AR, O

E O LREFERA TSRS R RS T TR SR —
ERLE]L T H AT DAER F R ERFRERE il =1l =3 43R
(21.31) BEATRARE 3 = = =[x, y) BB/ B A A
21.44 &I\

Rz z) =gt + ¢t + 2 TR ayz =1 FOURA.

Fu=u0—2y+ 27 +9% 4+ 22 =1 THHHL

Kz=cos®z+eos® yiWILEN e —y="TF “ B TR AL

K f(z. yﬁ}—; ™y "i’ﬁ:l:l.:?'f'fm+hu+tz~ k BORRG, ARSI,

Py=2 ~3p +3}-+—c§-—{'&fﬁf’|’r}+y +2f =1, reose + yeos S + zeosy =0

?mjﬁﬁfﬁ :HEFP @ } b e 50, cos? & + eos? 3 4 E:m-"‘f} =1.

:1 Jl 4 +%ﬂ—=%.r,}ﬂ.£=l,2,---.u. Ma>0HK
?«L‘IE -iku = @2 H’H&iﬁ

7. KPR FF e +y+2= i' z>0y>0,z2>0M, u=snzr siny-sinz
HEpARE(E

B‘ﬁ—ﬂ—+ﬂ—+ —L;Ru—rzl.r_ﬁ— a2 i, b a >0
T Wt iﬁﬁm B 1109, 2 WK O,

9. Ru=ut +y* +27 — Qpyz £ o* 4y +2° < 1 PRI K. B

10, Re=a —ap+y° 7€ |o| + ly| <1 PEIE B

1. ERIT o® 492 + 22 = 1 Lsk—, B n MESWE M(z,0,2) G
1,2, -+ n) BE BT F5 LR .

12, KRG (—1,0) B WL o =22 WAGEREL

3. ERCOTERN=ATED, REEIRKN =M.

4. FREIES e A n TRF, LB R

15, RN a FIBKELBXRIMEL, — B T EA T, B —-BllR - AWEE

AElnt, EH SR ZfGER M.

B 2

F":""




§21.5 & Rolle £ A2 233

6.

23,
2.

28.

FE 302 4 23y <+ 3% = 1 BT E AT RERaI 00 )k, R 4% 55 W5 A8 b Rk
(< I DR R

CARIE S ST (r —p) + 22 = 1L ITEEE .
(E:8
19.
20).
2L,
22,

Fat—pyt == 15 2%+ = 1 TICE B R (R T R .
fEESR O Ml erh, RilnER AN =R,

4 LR A SURSy L sk - i (9111E 25BN ] LB/ o

fE A EVENY P T R, (e O AN T A T A

AR BAE A BES R R, BUAR KN SRR TR R, BE
B = S R NE T A R R 07 R, GRS R A R = e,

fE i = +4y= — 4 bsR—a, R 3 + 4y = 12 DEE B,

A —+ b = 1 kS o,y WA BIZET A, B Wiz, HRER AB
Ffﬁtﬂ‘]ﬂd .

{e y= x’ WIFf & Sk E A ek bR KA B A

. e x + ” = VB0 (r— 102 4 9% = L B HF A0, 6K o, b 0ME, 27

f:&_ﬁ%T-Fﬁ']WEFF’]EH“ Al

27, i&“fj‘ﬁ‘. Fle,y) = 0 RS ECEFTIERA, HHERET RBRE y = fl2), X

B F G, y) B R R

(1) 2K f(x);

(2) % Flwo.wo) = 0o = flwa) A fla) B—NEMR 0 2 Fylzem) 5
Faalag,yo) HSH, flag) BN, 2 Fy(vo,p0) 5 Feelzop) 750,
flxo) .':'ﬂﬁ 8

(3) AR 2 4ty + oy =27 ERBREXNTFRRY ¢), Ky = fi=) Mk
fiE, FH (2) RS, i ) 0 i a2,

%D mlﬂl“d#ﬁﬁl*ﬂr;* a? — 1y = —a? + 1 BB, K0 D R

2 ‘;? =1, R IBARK.

§21.5 #&# Rolle 1T
AWa ERFLMTFRHB—M0F TESERBOLEEARSEH

Al (1995) 8 102 4 243249 01,

(i,

& A B A8 A TRk Rolle 23,
S8 21.5.1 BEM [ R PRMRBO:r) LIEY AEHUR FET
W ELAETFRR B(0;r) ST, W7 RR N S A — A R S I ﬁmﬁ-’f--’-—ﬂr ““

{&4E (], a3 -0 omh) € BlOyr), BEV filz], 2} 7)) =0.



234 Fot—% GEHYER

W FE B ) EATME, SSieE m F B0 LA KR, W)
S~ aEE N IR R R SR e B, MNEN F IE  (H
H. O

Hn=2M, 8 2= fla,y) RE LARABRY BO:r) LFdEsa] gk L2
W T4 80 e ) S 9 5 1 R (%%(mn.;mj.%gf". w), +1). Lk
FEFR U A (@o, o), BEEANTHI T EEES R (0.0, £1). i) ¥ 74+
S W 2 =0 e BEEE

Fl4ad4E B0, r) c R Lialidmedt F. &t F#A0 Rolle & #:

WEE 21.5.2 & F : B(0,r) —» R™ AT, £HX B(0.r) Lig4, AffdHES
FE e R™

v-Flz)=0 H{T& o e abB(0.r) BT, (21.40)
W74 € € B0.r), AHES we R 84
v-JFE(E)u =10 (21.41)

JLfTSr#r AR HAXPTEFIAUER 20, RF - FEMILAE R4, W
Bn=2m=3 Wl Fo&EELERY BO,r) LA~ ASYiE £ B0
(21.40) FeW]L DM R T o Rikm Ay — AT 7 L (ISR RS R
R LR ). AR A w = ey, ea A R WIbnifERE W o = JF(E) ey fll
A= JF(£)e; G JF(E) WP TERPLE RIS &, FEHH

v-JF(€)e; =0, j=12
0 v AW R R MR B, B4, IEE AR E ER T F(g) MR
Mg e . Wik, v & T ikl g R# 0 5 0 Fi7. L ER
B b rra S e Rl i, R TR R0 S AT L T
PR F]— i g, fid T & Ot T () s 0 - e 45 01 AT

Wil 21.5.2 AEBR E X Bl glz) = v F(z), W g & B0,r) L]
MEE, & B0.r) ik, HFHY e aB(0,r) 1, g{x) = 0. Bk g g 4 AR
DEPELE —DEHE BO.r) PEIE E LRE]L M€ D79 g WA, R
Vgl€) = 0. Fred, Yue R™, 41 Vg(€) - u =0, {fi

v JF(z)u= (0 ]

S fEaRRE 20.5.2 v, FFER B0, r) WTEURAT DT RIFIX.

E2 {Edli21529, K6 (21.40) AR Tweg € B0, 1), (E

v (F(z) — Fixy)) {£oB(0.r) LS,
A3 i 2152 GRS A LN, nASE _HBNER2 3



§21.6 S TFRFHER R

§21.6 MTHFMEIY

21.6.1 HIES

LEMAXILEMDE D, rEEERBTH", wblE . ko, BT d
EE IO BR A S SR Gkt NI — G T S 7 2 O A M AL TR ) ()
F}‘-Jé‘fﬁﬁﬂliﬁ-&. JL{e] P2 FE A5 1 iy =) 80 RT VA28 (25, 55] i §6.5.

2. Taylor 22 WA ER M ER. HAR 5SS EMES BT Taylor
S — Lo TR B ekt 8], M RIERE R AR E AN

AR (B RGRE. RERE) REEN —TES, MBS ER, K
eMshhind T e anmE e, TR ] B, 96 a2, fig s
AHAEAERARTEAFTEPHEE. 2144 TP 28 BRI LEl
M, BT T RERE S, ] bl (25, 55 6.7.4 h R HITT SR,

4. W EARMOES IS R R R S o RO iR, o
AR BE T ¢ s el IR U R G S M o BT € 280 L R PR
WS HM RS, BRI SRS, S, R AR RE— o
BameE. AP T EFIMrENARREN—SNF, 1 EREHE LES
T A G (R0 (e (R GE, il A R R G T R g | A PR o] B E ).
i 1 ) B A R B A B o o) MR R A B L, RS, A RG] e
‘BRI TR, A el S UEmin T

{1 R (A (R R KB, PN LA M H brof @, (R R0, [EWIYS M Lagrange e
oo, wl et s R S R, A MG, T ORI 21.4.2 iR

(1) ELWMFEN 0, B BRI A, BRSMH A B4R £
B21429 (20152119 25 P HE, s T REEM A BEE. DRATSEH
FrAH Y s, R IR 0. AR T R B b R R Bl AR (21.20);

(2) fef¥ B (21.15) (21.19) B}, TR EG S8 5 MRmEAHY. %k
Hi (21.20) R H F R A REpaT,

21.6.2 #%8
F—HsEE

1M < = 2(ny) AR F(E29 L0 o, S b e SR BN
“'.l ﬁﬁﬂmm F-liesid e 8 (a, b, e);
(2) Hl = = =(oy) WETTE

B”:.a"':_ a"!z)==n
ds drady :




236 F—+—& WEada

2. (LT R DEIEHN aboe W) =R, 48 EilaEas 15 e 8nsE
b B =R, PR N B RE S FB—

3. Bu= flr,y, ) B ika] B, 0 cosa, cos 8, cosy AT L O 1) R K
Pu o (o)
at  ahdl S

4. Fu= fle,y.z) RO, L = (cosaq cos i, o), 1= 1L.2,3 =T
Ey R e i (0 B ) L, Gk B

2 (3£i J+ (%f f (%‘;’;T= (37 + (%ﬁ)” (3):

(3) & gif =0,i=1,2.3, 0| f(z,y z) f£ R> P{ERHE

5. B f 1 Og(mo) © R™ LM, {£ Oglmy) \ (o) TTHE, EV]:
(1) T4t ve € Oh(xo) \{=o}, H (2 —20) VJ2) < 0, W g 2 [ {7 THA

{8 5
(2) WS Ve € Os(x) \ {@o). # (& — o) - V() > 0, W oo B f 81— 440
fHe.
6. B £ 4 Onlee) C RY L= K8 T, Hesse Hill ( Bf In:u)) LR,
L I

Vi(zg)=0. WEBH: 38 € (0,8), Bz —=g) - VFiix) >0,z c () [m“] Y {ﬂ“}
7. HETFHEE N i Ak B Holder -2 54

X

e (£4)" (2)

i=1 =1 =i
Hefia 50,2 50,i =12 5 prg> 1.%+%=1.
8. {EBY: — ikl
fla,y.2) = Az* + By* + C2% +2Dyz + 2Ezx + 2Fry
FEMATER R 27 + 37 + 22 = | EnsRl Si AVt b L

AR KFFIE 5 RV IE .
9. it A= (ay) &tnMiHPE HE .Ei“f.r =Hyi=1,2,.-- ,n, XH Hy, Hy, -
i=
H,, #2 n A58 M 3E R 98



§21.6 IEFHPHER 297

10.

(1) TEM: Lo SRSERE A AYFT o) B R g i IEZE A i i, W) (devA)® HTFHL
f:

(2) HHE (det A)? = det A det AT, Hch AT BLIEE A iy%E BIEEE, WF.
Iﬂiﬁi“dﬂtd]z} =Hy »x Hy x5 Hy;

(3) EM: AMEEMEE B = (b,) £ Hadamard 4358

(detB)* < ]'[ (E b?-,);
=1

(4) # Hadamard A~ LE RO TLITARTE. ; i

ol ) a2+ P <1 LS by <1 LiRE %+% = u, Il
M) HEA+yr =1 Eulz) =20, iEH: 52+ <10, uley) =0
(2) HFEA 4 =1 Fule,y) >0, ET: H22+ 2 < 1M, ulz,y) > 0.

o o R SRR AR B 78 2 g RS VR ANAY UEW].

i 21.4.2 TR BT B 298 B 1E B S PR R (A W E B L TR e i
PHEER

RN A f e py WA TR, (H Hesse HIF Q NFEH
B R f O py SRHYER SR KR RO T R T Q R R TIE A R 19 B 4%
HE-FAf ] eh. s AORFRE (R A R il =2 () g — = fm], W BSR4 i R f
SRy A ).
H R PR L e EAAN

s=x(t), wy=ulth, z=2=z{t), t1€]ad]
Piz(a), yla).2(a)), Qz(b),yb), (b)) LMREAS% Y 0 RiBTHER
PQ WE—F@. (EY]: 3€ < (a,b), {045 MR (2'(6),v'(£),2'(£)) &5 I F17.
(Sanderson () HIUEM) & f ¢ o, b] = R™ Jy k AT RATA, A H
FRER v 5 fla), F0) 2% FP )5 = 1,2+ k=1 [F. WY 3€ € (ab),
vl e B K pURIR £SO E NN § B S EALRF R

CAEH ST ax® byt + ezt =1 labe # 0) HYIN =4 HHEEMEEAT A

ﬂ:ﬂﬁtﬁif+y‘+z“=~]-+-%~+-l~.!:.
il [ i}

LI T oz = f(x ) (o) € DS Ak - s, Hp D £ R?

PR, R CY RS AEE: E R REsEdhi.
UEW]: A

2ab < * 1 4 alna + e + blnd
WA @ > 06> 0 B, SRR 0S5 ARG FE 0 B 50 1



298 #—t—% Gfasen

T 8T u=g(ey),v=1lzy) 2T0 LN 2R OREZERTHEAME
Ll 2R FTE i RS A, D i R A .
(1) W @ 5 9 WL e =y, oy = —t, N T RFEAES
(2) UEW: 5 IR B i (R Y

E— o - i .
=+ y'z o + yz

(3) LW {5 AY RO I T 4
(4) RHREERN Jacohi 7H)4;
(5) GERH: A MESR T REMMN LT L ERFREHL Cauchy-

Riemann 718

Pe =Py Py = — Uk il Pe= Wy Py = Vs
F PR A, B RN A R R .
8, WAl
b= Fgr "R T

X SRR
(1) UEBH: 1T {84 4~ i iz ] ) 32 77 6 R i B4l T A 15,
(2) GEBH: R e 6 TR i 811,
(3) RN Jacobi 1755E.



F_t+—_E EH N

MGG B on A . - SRR (&) R K
JeAE TLfe . B ARSI b i R

At 4 g, §22.0 F§22.2 Ah S0 EAR A MR SIFE. gee s iR =
i Blay by o B4R, G224 L) L HTEAY, §22.5 REUTERAMAE T . 4B UL K AN
WFAR R, S - AR E AR S B,

§22.1 —ERH MBS

22.1.1 —EPHMENL

A LS T B E LA AL, AT o E R i E L B
W —7eef ¥ f A RTREN A E BIX M D c R RS 3, mRArERE

Jim D FGm)e, (22.1)
T F e D AR, Ff IR S F & D LRSS, Wl
Hﬂ-r-. u)dady.

{6 (221) 1, T 1 D B1E— 508, [T 99 T B R KT, o) W i STTREH
RIS, Aay Foo; BB, (&, ) & oy P

6 bk S A RS . 2, B TR B M
el e LRl T TRy kRmEiM? 8, AfrARE rEERECEE R
B AR (T)|? GET N LA BRI Dt SR Dt 5 A i R ok A
i 4 G (T, B T A A R (R — R A T RE M ER IR, [E
L R BT R fe A I EIH A SERL R T, DT R b
T, P L MALE R R IEAEIERE Bt EmaL (UL (36, 8] %), Fu
T E A AR, D A RERANER, (22.1) ANE LR
TR T MRS D LEY S8 'Ry, il £ D R

: {f(m-y}. % (x.y) € D,
Ipnle,y) =

R
ILys. B AR (L (24, 11, 28, 9] 25) B RS, 4 TR

H Wﬁﬁﬁf_#ﬁ e = (. {f{Lﬁm ’I‘ﬁ* Jf??ﬁﬁﬁﬂ']%iﬂﬁ Ly, X, 1'E B Dic X,
AT & fime - D il < = X - E TR E R > nREsE N



240 F—t—% ®&#

MR o, WIARIK K 2 AR, Py OIS D oa] SR B FE o 8 SR il
dD T MmN, FEerR] T &R A RAFm AR AR, s B
LA R 2 1K - L i P T

22.1.2 WREMWE

HAIHET0 R AR (B A 304 01T —4ET T S 00E L), &
SR AR—2idk, MR Ve >0, AT A Ay o L Apoo o, 1ETG

(1) 5 A, 5 S, EETEA (A, ) BT S,
n=1

(2) 3 Al < &, JEH |An] H Ay BT,

r=1
M s &R AN - TFMER SETHRELETIES, BFHEEFR &
REMAE #nR? pHELASEANMELETNEE, BAEFHHRE.
b LR SE LA R, AT T AR R A o A B (2 L LA 304 7
If] Lehesgue FEBL),

S 22.1.1 & D OWPREENH HAEE, fEE LT D BT e, W
FED LARERGERNE f £ D LHRERESE RS LT RS

rEB 22,11 MUUEWIET 20 [28) % B 2200 i D EE Y TR
05 LA % AT AU T A TR UL TR S TR 8 WA o
UK D WH IR FHIERIELE, W) S TR,

SRBHIIIT S T O B, BRI WA
W, LT #RE: D KRB AR,

SR 22.1.1 SdhE o =pt)y=v(tha<t< g, Hb o iksk HED
Hoepr —4Es 8, Mih# | MEEAE.
iE ik olt) £AEE [o, 5] LS, ) HELSHW vV >0, TS
Hla=stg<th<-<ta=2 HYstet_1,t]i=12-  nBHH
lie(s) — p(t)| <=
&
o n-ﬁi?%{w“”' o h_ﬁh{ﬂiﬂ}.

URE

b:'_l']-j 551 j=112r”' LY



§22.1 —fdgeed 241

ir
e

%= o W0k W= o SO0 L= leybil* lordi)

TRYt e [t 4] B () 00) € I;, Bl c 01 L. #F /(1) e IX 6]
o, 4] Lids, Rirld J
W) <M, a<i<p.
R ar e AR
gy —ey £ Mty —t5-¢), 3=1,2--
M

"

S €Y eMity —ty1) = eM(5 - a),

=1 =1
Wbt |1,| e I, BHETRL B e BTN, SOS 1 MERAE. O
E O EERA SRR B (e By W) WAL A IR
i 2 L Z kA dh 2k B T TR AR Y, (Rl Shi R gy (X A 2 o] AR i A

B 22.1.2 SAHERIEREY f RS D Earg, ukw: #o
JJIE:rfy}ﬂmiy =0 (22.2)

I
IR E RS [ R R AT (B W R 333 10 9).

M BRI TR, 745 polza. o) € D, [ {64 py 4, H
[lrg. ) > 0, LSRR ESEERMER S > 0, {£7
f(w,5) > 51 (w0,30),¥ () € Os(my) C D
¥R
[[remdsay> ([ Fs(wo.m)dedy = 55 Feo.m) > 0.
& il )
5 (22.2) F5.

FEEAR A B flr,y) (e bkt S b BRI N 0. KHER S8 T o o] R
BB o, 10 Aoy > 0, 0 o ARFMBIE. o TR LB R A A
oy WEDT f BTN, 2 A (&), EE Y (& n)Bay, M

i=1

Y £(&m) Aoy =0,
=1
e

j flay)dedy = ZI(&. ni)Aa; = 0. |
e

ITH



242 F—t—_F Fp

GISH 22,13 W D B o= Ry =0,y= -i—:- 1, 3k
lim ”e a.mtan—dzcly

H=ebm
Dy

8 EE 22, tM‘HH THS® Dy 9@ v
H FEM e tu'l.tﬂu £ Dp L, f#ly
W ER, £ (&) e Dg, £
” e " aretan %d::dy = ¢ * arctan lé’- Dyl
By R ¢ Y

2—4'—'1! EIC'[I].B?
JHJ 5 SESR0<g L FRHR 5 420

frf

Y : 4
|iJ- n.rr.'ta.uyd:dy $—‘Li* T wrctan - — 0. )
M

22.1.3 BERE

1. & f(z.v), glz.¥) €€ D LATE, iEW: f{m v gle.y) B4 D LaBL & flr.y)

D _Lar#, B fley) # 0, WEW: ﬂ = e D LR[EL

2. Ru=ulz.y) D LA[E, flv)u ﬂ“]ﬁﬁ:’ﬁlﬁT it flulz.y)) £ 2 Lol
R () AR u TR, flul(z,y)) RE—EE D LEaE?

3. % fle.). g(ey) & D EAR, BE D LB T — S ASA RIS, (F0):
Flz,o) 5 glx,y) £ D EHBEETRE, FfEnN GRS OR [y
b gz, y) €€ D BT —ASun o i %, s Ui der?

4 MR fzy)EDc D LHERTE, H D\ D AEHEE. BHITUAN [y
fe D LA, BB EA I flz,y) £ D LEBSE Tk
(1) flew) = sin——g— 1':‘J1rm* — # LA X 0]

(2) f(z,y) = avetan —— 7 0.1] x [0.1] k£
AT,

22.1.4 #IE
L. flzy), glo.y) #2 D L0078 @Y, iEW:

hix,y) = max{ f(x, y), gle, 1)}
(LR o o R T



§22.2 —EapeR 243

2, W flwiu) £50 pylzo, yo) RIS RS, K
lim L.} [, w) die by,

p—0 T
(m=aa P+ ly—m )y <ot

3. LM
e+ y)dedy = r Flu) du.
= |

Ll <1
4. UEEH:

H_f{;ryjd;:dy = hl‘érlf(ujdu.

L DRey=1 2y=2 y=x, y=4x {FB—% I HFE0 X I,

§22.2 —FESMHHE

22.2.1 HEESLH-FNS

A L W B e T R T T R R AT T S
e flay) (FHEIE A = [a.b] x [e,d] Eol#, HMSBTH = € o, b], B
plx) = r Tl y)dy
{7, 0 (o) £ o b LATHYL HEE
JJf{z, yldrdy = J: da f: Fla. y) du.

BT A I, ¥ flo.g) 0 A FieE, WA B RS (ST 6
F14r), WSS SRS TES, MBI RN, S TR A i
T Ay .

IR 22.2.1 8 A=[0.1] x [0,1], K

Iiss ” 1l ddy
I (14?42

A
W Ry SR o B, FE
= e [T u iy
e JudJJu (1422 4 g* )%

_ o
J-ﬂ(v’:r“+] Jm:+2)'iﬂ- 1nl+
KX a Ay Bar, iR E

1=

P



244 ¥=—t=—F% F&g

da
(T +a? + )72

=[],
1"[14. 2 . 21172

Jo ¥ o+ 4%

= i ydy ; -

“hiTAeeaE VY

M3t 1hl 1l (V3—1)(v2+1)

.JEF"I f'{‘lﬁ V'__[_”IVJ__IJ

1 262+17° | 2443 .
27 (V3412 l+v‘r—

(& [ A 2 RT R R T A R fFe, TR L4 B, W E TR M.

e ] d
.:l:-=t!l] v

PIRE 22.2.2 W E fE N A=[0,1] x [0,1] E,
L, HrRETAEMN
flay) =
2y, Y REFEY
W (1) fEA LA
(2) r d.'rr flz, y) diy e, r ::I;,.r’[l fla, y)de ATELE.
(1] 0 Q 1]

i (1)Vye[01]y# 5 floy) 5z SEEA (0, 1] AALALTLH, Hild
Fla ) fE A L0y # £ SIS A, TR £ A BT

(2) BT
J; dy=1, Yz REEY,

[ raydu =4t
‘ L?ydy=1, o J RN,

ALl

1 1 1

j da:j ftm.wdﬂ=f dr =1.
i i) i)
T, Yy € (0,1, y# 0 Fley) 65 o 09— sEHSL, 4 (0.1] P Akt
Mk, TR j; Fl,y)dz RA y # & BTAELE, AT
Jl diy f fla,y)de
L] i

R, o

Fefeldh, A SR, B AR AEE RS AR
HISE, {1 =R AT Rl T



§22.2 —dmpaits T4

22.2.2 —mMEEEH-STEHS
R D B EES, i D ATRERR - X
D = {(zp) | nmlz) €y € mlz)a <z < b}y
Iy (x), yalx) B o MEREL, HXH—TBEEN x € [0 b], B4
g {1
o, - i d
() ]: Sz dy

T

1765, W ole) 45 la.b) LFTB, B 4 D LRI EBA TR y 5 2 BB
2=
H.rtr.wdzdy = [Lar["" o) dy.

e
[, R E R D aeA R A y BRI
D= {(x,y) | 21{y) € z € ;2y) e <y < d},
b o (y), waly) Ay HIBY, BRHE—TRIESN y € [a,b], Bt
W) = j’:: f{w.y)de
fE7E, W w(y) 7€ [ d] EOTEL, HF
Hﬂx.y)d-rdu=fdy “ fl.y) da.

1wl
MF—HREE, W AW E TN o BRIy R 3, WET
o 0r W) i FEAL SR DO, ARSI, BRI L B DCSERT nE R IR B AL
8 FLUTHEE, R 1R o A el B e, DU B B R, i
Fite, toe R AR 4 IR0 08 S8, & R DO R B AT
il IR R IEFE.

PR 22.2.3 REXH D = {(x,y) |20 <o+ 9 S4y.7 20}, 53508 D #mR
PR RS EIIITR.LIES - 8

¥ () EFNcBREE, DS =1 (LE222), L4
0<rgl,

L)y =
g {2—1."4—125;;*;1—#1—:1:5.
_Jos=zs 1,
1+V1=-2 Sy <2444 —a%,

D= d1s2<L
g 2 Vi -2g 2444 2,



246 f—t+=—% Fmay

(2) %Ay HIKEK, D a7 R (LA 22.3),

E Dﬁ‘]}ﬁ?. E 2‘%&1&4’ =
i b = 0
Vo — i S </ - o 05 e Vi —1P.

i 22.2 B2
4 fla, ) BET #* + ¢ T D A Bk A o 4 p? T, 0 e
“m:. ydedy = ”f{rcusﬂ.r sin@)rdr dd (22.4)
(& o

Tt Aty PRI TR, MG RRT » f 0 BRI ORI,

Gl 22.2.4 {HIRE 22.2.3 B HRIL D 5HRFH 0 MY r B

B bR ET, DM

22 4 =Y Lyt =y a=10

e A
r=2sinfl r=4sinf = %

FRFRN 0 R E

0<0< 5. 2sinf<r<dsin;
ondyr B (0B 22.4):

0sr<2

1_{arr=iin1 < # < arcsin =
. 4 = = 21

2= r£4
D’-‘:{ LT T o
arcsin — E’:ﬂéf,




§222 =—¥hgeti 247

BifE 22.2.5 K lim ” (2% < 2 e E ) dady .

lx|=R
lulsh
& i L

RS ” (& + %) e dudy,
FE-9 1
|wl=R

Cr = J (2% + %) e ) da dyy,
2l 1R e

W Cr<in<sCan H

B i A =
Cn=rndﬁj e dr::n.']- te~"dt
0 0 i

=a{l—e ' — R ?)—n (R—+oo).
FEH#AE Cop - x (R +o0). T2
Hin Tg =i O

R—=+oo

R 22.2.6 fRiRARbER, H_HH
|7+ P ey

n
wRERS, K D= {(z,y) |0<y<a<1)

W S r=rcosg y=rsing, M
”f{' Va4t ) dedy = ”f[r]f' drdy
n

D
- Ll. dr J-::“ firirdg + J-:fz dr E:m““#] flrirdg

:%— J; flryrdr —!—J:i2 (—} - mcus%)f{r]r dr
=% J.;ﬂf{ﬂ-rdr - j.:@ Arecos %f[’"}f’d“ =

22.2.3 —ERSNESBR

AR (I (22.3) ;) R—MARMER S, TER—ROTESEE
i 4
r=xzlw,v), v=wuu) (w)el,
XA R
(1) &% T DY D' 2 [Ef— 0B



248 g+ -—F Fip

{2}z, £ D ERFRTATEEHESIRTE, FHEEER v = u(r,y),
v=vuv(ry) LD FRAHGE TR T’Efﬁﬂ‘]&i’k{ﬁﬁiﬁ'

(3) A8 Jacobi FTFIA J = S0 45 1y FER s (BIIRBISIEN), 0}
”f(m.y] iy ”' O O a%:fiﬂ dudh: (22.4)
] it g

B F (—75) RRANSRBRAL, HOFHAR (224) REBAMmS
AR R W A B, W IR T,
2 2 5 1 a
Bl 22.2.7 Rib sk (2 + %)‘ L
M LA
r=apecosf, y="Dlpsind,

Wl J = gﬁﬂ [ — abp, P AEELAY X A28 Yy 02 — cos 20 (TRAI), T HeHf

A AR
4 oR 28
S=||dedy=4]|" dﬂl ] = ah. O
J;J = dy ﬁ A abpdp=a

- y—c - F—' —da
(\/ +\/ 5 )d:dy,kl umuhfeﬂi.\/f“‘

y;c =1flr=¢ y=cHE® HFHahbe>0

@IS 22.2.8 %

r:n._

MO8 225 BRENSESRE ,hf: el
f 5 A0 M ELE S I A, BRI R
i Bt ek AL T i K

%

g=c+apcos*d, y=ec+bpsin'h,

iy
%{(J_t;;i_ = 4abp cos* #sin™ 0. ) |
MBRAREEN (0<< F.0<p<1}, o~
T

J =

B 225

”(\/;;c +\/ » )d: dy = J"f dﬁj dabp cos® B sin® va‘dp-.ﬂ_@, -
D




§999 = EfLg TR 248

i iy, )T A bR
I 2 1 b
= #(t+r3 cos P ﬂ), == %(ri+ r e osin P ﬂ),
A (ar — eV + (by — d)P B2 r. (BP0 v 0 — AT RATE N DTS, Sefm 07
B .
BIE 22.2.9 R 1 ”{;H-yhirdy. ol O B = p. 2y =4z = 12
§
[
R 22,6, PR
=N
) e S 0 B A

d<ungll,

r=; o

h -

ur—l

(

rl

Ji

\-J.U‘I'i'(

Ty
A, 1) |

._“ -
i) d-uJ
I ] -

riz
Fpea/ e + Ldu

Lo —1+v2ut1i

TR

14+ Fut1
1]
\}'..iu-r-i

(v2u+1=1)

R SR T 0 1 L DI A AR A ol P K 1 A 2 A LB
I #GrESE D 3T o g, Be: (1) flegy) = =z —y), R [ [z, y) dady =

0 (2) f (. 4) = Fz,—y), 0 Hf{w}dwdy =1
I

2, A D KT

©y AR, HLA

(1) fle.y) = —F(—w.y), B

” ey by

prifuzo)

fle g dedy =

0; (2) =)= fl—ay). W J-J,f{r ) dady =2 I” Sl ) da dy.
I Dojrzol

38 DR TRESNE BE: () o) = =fl—z.=y). W JJf{m. ) dhr ey = O;

(2) flay) = fl—z,—y), W jjfu, ) da dy = i’ﬂﬂm. y)dzdy, K Dy £
€16 11—



250 f=—t=% T84

22.2.4 #3E
1. Bl & sl g
= wmd- o ay+ [ dor mft: )d
_ju :.[n Jmy) oy -J.Hfm '.l.u R
BLE MR ¢ ATy BRI A

8.

@ fla) (€ [0,1] b Fu:
1 1 1
J clmJ Flede =J EF(E) dt.
il z i}

DHAy=r—a,2=mr, znﬁﬁi‘ﬂﬂ%dmdy.
D

 Diiy=0,y=22 1 +y=2 EROB—RRNI, R ” (#* +y*) drdy.
n

KRB @+ ) = (P - r =2 =P 2 = 0 Bl SRR &R
D RM e = ay, 2? = by, y* = pry? = g FAEMHEE, 40 <o <

bD<p<y, S}E”fs%y-dzdy.
I

;[ ay[ oy i ar = A [ 00 i g

n4+1

WD AB—RRAE y MR 2 + 7 = et 2 - 2ar + 7 = 0 BT ER

Kb, sR ” Va? + y? dady.

i
RN FHB s +y=pr+y=quy=ar.y=br {0 <p<q0<a<h) HiH
FoL B P ) T .

10, Retiiite T + T =1 S 2 = 0.y = 0 MBI
11. HE”J'[-JI”+#“JEIIdv, Wb D= {(z.9) | Iyl < |=l < 1 }.
il

12,

13

FF:L[wd:rdy, Hfp DdHay=122+y* =4 H

2 2
RS T = ﬂ[(%) + (%) :|drdy. TEEMZER » = o(u.v),y =
ylu,v), K1 D B 2, mE s i

9 _ 9y 9z _ a9y
du ' G au

=J[) + (3) Jowee

iE#:



§22.3 =FWe nEhs 251

14, sRBLA
Jﬁd J o ! d
X —_——— U,
o 7], Vi+a?+?
15, nkB:

(vIwl + |oy]) drdy < 3
[z} -+l
16, iR —Eaa
1= |||z — 3% dzdy.
I

Kt D= {{z.y) [0Sz <L, -1y <1}
17 iji”ln%dxdy, Hph DEMy=ua,y=1r=2EMA=fME.
A

§22.3 ZERS, n ERS
SHBSIEXS —ERSR, XTI EEY.

22.3.1 =HRHSTEAYEEPRIE

LR AR —RETEAERMN Y, SRIEHET A AR
it 25
R PREARE, BEFTT 2 =
MHFHAXE 0 NS EL S 0 ail R
ZARETHA B QH\BREH c0p ¥k, §—
T A D, AP (R 22.7):
2 ={(x,2) | (=0)E D,
zifz,y) <z < mwlzwh
A oz(r,y) zaley) & D LES W
Floyz) £ 02 EARAER, HYUIEE (2,y) € ‘;
D, fe,y, 2) 1N 2 BIEREE (21 (2, y), 22(2, )]
LT, m 22,7
e

L[Jf{m,y,.:] drdydz = Hdz dyJ Flz,p, 2)da.

ETEAT

LWL Bt PN i e o =
2 KR ERRR TEMA RSN —EHY, REERTE 1 ZRnE
By, ERB S I RS AT R ER. &



an2 fi=t=% Fing

Q= {(x.g.2) |a<z< b(zy) € D{2)}.
Hr D(2) i 2Oy il ERE 2 ey SHMKE. i flep2) 0 LA
B, LR = € [a, 0], fe.y:2) 6 o,y MR B D(z) LaTH, W

m,rr; . ]Lhdyd._—rd Pl ) oy
n

AL IR R BER "'I‘“—H?BJ;:'E Tk, fla,y2) NAE 2
LA A AL, B4 LA ey = SRR i R L e R R i L 2 ) ]
AR B R, PR M R LR R

b AR AR 2 iR R T oy BTSRRI AR ], ol R
ERL RO H AR R B S IS A i S g (B o) BETT AT R T 2o (0 g, 2) Y
L0 B

flEE 22.3.1 KEly

V= ”J.:'*' dordydz,

il
Hep 2 PR s 412+ 2 < B2, 2% + 7 + 2% < 2R:= MR IEE .

W8 S By 1, f P 22.8.

L o B B B B, al e PR
£z € [0,R] L—@JAHH =* B9/ 8RR
Bl R B r XA 02 Y BIR I, oTH 2 2h
WfTF X 5 1.

2?42 + 22 £ 2Rz,
£ {

2|

=

.rg-l-y' + 22z B
£l +

(]
N
T N

[

Rcegn

Hze [Uﬁ] i, B e® +y? + 22 < 2R:
ﬂiﬁiﬁ]“ﬁﬁmﬂﬁa n(2R: — 2).
FE [ H.iHT Haut 42+ 22 R?
qu'i'ﬁlfﬁH ]I'IIJH’}-J m(B? - =), Bru

N 2 1yl 2
3 =J 2 (2Rz — 2% dz +-[ (R —z%)dz
0 Ry2

- (%rr.‘:‘:j - %:rt:;")rwE - (—‘lfnﬁ“:;"’ - -ii;:t:"’)

b

i
JlR T

D8 n s £




§29.3 =$4mG, n Eis aga

22.3.2 =—S¥HTEREHR
RUF —EMSrHEESE A F Rl RS e &

&= wlu,v,w), y=yluvw), z=z(we,w), (uwvw)ecd.
1L — R
(x]RS Q ZEE—FE;
(2) o,y 2 X ERTETECHTESHRTER, HFEEER u=u(r,y,2),
v=viz,y,2), w=wlz,y)E 2 FRXTFETErFldERETE
(3) {L¥hY Jacobi fTTHR J = —-M €0 PiaEEA,

dlu, v, uw)
”j'f{.r_. y.z)drdydz= .[ﬂf{;r(u. T, ur].yﬂu, v, w), 2(u, v, w)) gfz:::;)i

12

A= R B FATA
(1) HALHFER

i de de,

r=pcosfl, y=psinl, z =z,
D€p<+oo, 0P <in,—o0 €2 < 400,
THARERE TN =SS 5HSEE PN ST EER
J‘J;J.ﬂ'{ vhE)dadydz = ”jf[pmﬁﬁ psinf, z)pdpdfdz.

L SRR I ﬁ#‘ffﬁﬁﬁ&’aﬁﬁ#’ﬁﬁx + 37 T, MR A R
TR U EN, BERIEZERMENM RS 5T p 0 TR K
L ETR R, B R, AEF R

FATFTLAT ), EER AR MR = A%, Tif o,y FIHCRARES. & — T8
PRI R LA b, PR R R AT R AT

(2) M FTHR
r=psingcosf, y=psingsinf, = pcosyg,
0€p<c4eme, U0<h<3x, DS
THEMEEETM=882 5REHEE TN =ER3MNXRE

ﬂ;l'f[:,y.:]d::dudz = L[Jf{pmgam&ﬂ.psh:pmﬂ,p‘mtp}p sinpdpdd de.

ORISR =T8S, — R ER TR R RO B Ay
I TR A brd A ER G, TH A 4 I A LM bt e Bl (R R DL
EShHR 2 + 2+ 22 A =84

(i ik S b i R o, 8, o0 (R)TL O SCHE 4 8. HE /e R b ol 5 H R A
T, p RIRER (0< p< +oo), 0 RENM (00 <2r), p 10 (55 = 4
IEmA M, 0 € o< n) ERMEEEESH T ILEAHEFE RS R, @i



a54 =% Fdy

—FddE, L. SO R T B e, A Ry

i

22.3.3 HE

mﬁzzmz$J=J”u+ymnm¢.w#uhmx=mz=Lﬁ+1;

n
e 2 ’
—gf + 25 FilER.
B By B (LPE 22.9) M E R
35 R Pl et 0 E 15 2V
di— Jidr ” (z + y)dydz,

]
B{x)

yﬂ 2 »
et Dla) = {l@,2) | Lp + 47 < 1+ 2%}

3 T B4 ” ydydz, BT D(z) # yOz
ﬁ'{ﬂ

e R R R, B f(y,2) =y =

T

)
—fl—y.—z). B 2223 PP RE—BART [ 229
RET AL 2 A ” ydydz = 0, ifi
ozl
J- rdydz = gabz(l + r*).
Lim)
F&
] #
I =mbju:r(l +23)dr = %nub.
iR 22.3.3 i
= apyzdedyds .
H t“;Lﬂ x.-’u“;r2+b2yn+i"_jz?= HPga=bh=e=0.
1:*+:,:¥-1|-25$R’
M8 (kR R

= J"ﬁ J"f 2 J" r* sin? peos psin 0 cos 6 dr dg d6
o Jo Jo y/a?sin® peos? @ + b2 sin® psin® @ + o2 cos? p

% sin® o= w.sin’ @ = v, 0

> ;(1.9.«&51



§223 ZEfug nEig 255

B=3 L: J; [: e :ﬁd: g:u[i-”ﬁu A0 —w)
- [ uu .J[c? e ::'g]t] ey g
- nz‘ﬁ-ﬁ-ﬁj' { (b, T VI @ =+ (- a.“}m:} " wdn
3 ﬁj {v’[r e - T Ty B e Y 2w r.‘z}u} i
= m{b*'H: f;”]{‘%{hi 1? + (i — r?)u] i [;-2 +(a® n’]u']%}rj

- i 2 T S
= iﬂ{fjﬂ — ﬂ.ﬂj [3“12 . np} fh c } s{az _Eri} {ﬂ i }:|

_ B 1 (b’+b¢+c2_ai+ac+c1)

15 B2 — g4 b+e =+
o B ab + be + ra o
15 (a+Wb+eleta)’

MH 22.3.4 % H(z)= > ayzi;, A = (ay) & 3 MHEEMIE K

=1
F o ”J' VAR 4. dzg dizs.

Hix}€1

W TREEE 3 ITIEZEMERE P, 18

o T I | [l
PTAP=|0 Xx 0],
0 0 X

HPA>00i=123 FEEERs=Py X8z, ycR, W
H{z) = H(Py) = \yi + Aayi + davd,
HEHAY Jacobi T derP = 1. M
Fre J]] ey MufHNpE A pd Ay dya dis.

AplAapi+Aavi€l

o 2

= v%_lrsiu;cusﬂ. Yo = v},r!ruiulpsinﬁ,

1
Yg = ——=rcosg,
Vs
i



256 ¥_t—% Efy

_ ] n 1_?1r N
I= mJn dﬂj:d¢J- roe’ singpdr

A ! b B
= > i — _2
VA Az ks Ju“’ =% W.m (e=2).
T A BT detA = A Moz, BTEL
I=—25_(e-2). §

vdetA
IR R ARG H TR, SO e AR, B
B, PR (A BTATE. F B O R ER AR

22,34 nEEH

AP s e, B =R MER, JURAE—E ="RE L6
—TEl A e TR IR, AT R A = el T, MR = R ek
F CEE LRV . B AT L DU e R B R

R 22.3.5 R IUHESS u) i 67 2R
$2+y2+:2+!’2‘.§ﬂ'.’.

M v

T I AR R R A AR R

T = rsiny; singscosf, Y = rsinw;sinEgsind, (22.5)
z = rsinp; cos g, L =rcosg;, (22.6)
Hpo<r<a0<0<2n, Dﬁzwi,mém l

alx, y, 2.t
‘ S =1 sin® iy sin gy

¥
= mv‘ﬂﬂﬂgf dy dz dt

r‘dﬂrdg:l]rdspgrr sin? oy sin @q dr

Il:g- r51u w1 digy rbln wadps = “f . a
]

T

22.3.5 438

L il
J'd.rr"dzﬁ'imiu—y)e 1oy gy,



§22.3 =F MG, n ERe anT

(3]

10.

- RRE A

J:Jd.r,r P fl::.: w2)dz
b A e EA bR & T B g
* J:mﬁd;dydz.ﬂmn%mmﬁy?:za.z=ns%:mw§mstmh

i, “Fi = =2 50 2 = 8 AR,

. 3R -Iryud.rdydz HP RN+ P+ 22 <4522+ y2 4 (-2 <4095

i7
Eia, Hex =042 0.

o [[[ G, gt @ oy ety SR, RO R SR

SR,
: FY TYz
iR I = Jﬂ 4

N = a?ey 5

+y
Tl 2 = 0 FriHeL, dhifife by, FmvE T s

: - 2
l-E .—" -— X -.-.-“_
dady dzd
J]“ ‘/1-{- 2Lt 2+ u’ WET

11.|-u =0
.r+];| 24 5? !-1:"""1

Fit) = jj’ [(2? + 4 + =) dedydz,

F¥py? 222
b f hisspR ¥, £(1) = 1. iEW: F'(1) = 4n.

% fleg 2= Ve T v, KRR M2 VA Maga? +97 +
% < 16 A, iﬂtii-ﬁﬁ?ﬁt [ RT 0 oG THIE

|r;r| mf (#.y.2) drdydz,
Heh (2| £ 2 M.

BRI OHz=a4y22=0, ay=1, 2y =2, y=3z.y = 4z FiHK, KA

it
= J‘ﬂrzﬂyﬂ: dz dyd=.

!

. RH e = L J“cm[ur—i—b:ﬂwz}drdudz HepVoad 84

<1 abe %T”"?Q"?Eﬁmﬁ



358 % Eiy

§22.4 " UERR

22.4.1 FEERSHEN

5 LRS-+ S, BT B o] (R W A RS ke LA RS
AR MAYELY. N E R pldil, AR ESHE B R (n 2 3) b &,

AR ERKER LR LT EHE

B D A R? AL 5 OO, A 7 o 0 BRLAR L 1 B R O e . R S
EME D b, HEE D AME el RE B M R X R Lo @ D, 2 D AayE
—AREFMERTFER, @& DN B, A B, RR? Ul r AFEMHER. &
iz bRt

I= lim !U Pl ) dardy

TEEHTFIR, 5 D, ML, WIER £ € D LM (1 %) B, s f
D Lr-SCER. BN 4D B () R BH. WIBME I HRS & D LY
PN, 0K Hm:' y) dady.

n

R ¥ fAEG, Hoe D PR ol R Bl A f 0O Eal#L D, 285
Dn By, n=1,2,- W—PERME MO FFERE N f €D LarfffEres
FlER

=g

Hm ‘ﬂ Sz, y)dzdy

L, ETREHST
5‘:1:{ ” fle,y)dedy < +ac}.

7 e AT PRI ) S R EE T
# DA R? LRI BAIE M, wip, e D, B fE Lk D\ {py} L.
FLRHE 0T 558 pg AT RTEBL R EEE A, f £ D\ A B RaTiR. W

T, B ” fle.y) dedy

AR, 15 A MBGEE R, Kb d(A) A MBS WK F&D B0
Ry, sbHW D EIEXAIR GRS D BRI (T MR His
{1850 f 6D E0rSRSHEE, i ”f{:c.y}ld.rdy.
fil
S A b Seh, SEATH R £ D AT — A AN D A — R
v, BIRHER o A — SOBAE £ IR, & Dy RAEETTLLY o B M RE SR



§22.4 [falEAR 259

B, 1 fE D\ Dy RO & Dy LR 4. 12K Dy -4, IR
Jim [ fzu)dady
o\Dy
P EIR, Y D WA, WK F e D AT, 815 D i, K D,
KRy ~ TR
uu;r:{dist{m,-rr}} — (.
zE

WA, Wl SE R BT R S AR BT RIS fr AR A,

22.4.2  WaRHELE
1 YT IF R e B A o A B R P, RATET LA i v Rk

BSRFIBE D NE R, S0 IR G SR I LR
W F g e D EARL AF D AT AT RERNEE R R D, f, 9 BT
D, B4R mE g 35, B

| f(xow)| & glaay). ¥ (z,u) € D,
% g D k(1) AT, F e DB (1) AT B2,
[fle,g)| > ola, y), ¥ (z,y) € D,
W g fF D EEIT BRI, D LR LB R
W= VAT M gla.y) = S, € R, b SR B F
B -

Cauchy BBl & D H-u X, L F TR KA EEE i ekl
W f D ABLE —FTRERRE B TR LT, m

(1) b wd 75 Srkpl v, 4

fewlig S, p>2
M) B ” Pl y) dir dy W24,
{2) fmﬁﬂn AER - PlAARESMTREE: D' ={a<@<frzr} H
€Dk, _
el = S <2,
L ”f[.r,y)dzdy S
5 — RS TRIK AL L1 SCBUA TR, 1 S A e B — A

A B AR S A O SR . AERHET I [9, 18] T
Aot 0 R TR DO R SR, e R AL



260 Bt I8H

22.4.3 iR

ﬂ321¢1ﬂﬁj&*fWHMﬂmﬁiPmmmm%rnp*Hm

R2 ®

B OWEEH e, Y oo b, EHALA ;‘F (p>2) BERIEH T,
R EL) 5 S 4y =SSy,
BBl [ e
@ ={*+ 7 < p°}.
¥

J—+4o0

[Jew sy = tim_[[e gy
B2

1,
= lim r’dﬂru—'“rdr= lim 7l -6 )=m
p=ttoe g 0

P
£ B i3, A A T e
B ={-I<sg-I<y<l},

iy
J-[e":‘a+”;]'d:rﬂy= lim He_{"’?"’”m‘tknfi.’r
L+4oo
i 8 i
1 i 4 Foo 3 A
= lim {[ e* d.-rf = dy}:{I e d.r} .
I=4ms | )i =f —m
i
r'"“ e Gy R O
—ad

5 Poisson B e~ (FBMT 2 UM, Poisson BBl Mg T4
bEF EE T T rdede, St RS T EIRIT R EILT,

M 22.4.2 b)) LERY

= Li Ejiduﬁ"

PHCEtE, KPP D={(z,p) |0£ 2 <L, 2+y =1}, GB4GRER, R G0E.

M TRRREELE, SUERTRRE ST D as R EORF), ERRSE
Siit§E, St

Dp={(zy) [0S L 1<z +p<n),

) Poisson BB A Euler-Poisson #04rdb B F40 0. S BRHEEH S AdEmE S 1
W8 a0 MM 1237 BHGERE, W AT 18.1.2



§22.4 FAERS 261

I

o drdy

FEEdEkr=uwrs+y=v
Iy = r du dy _ I—ip‘{ﬂi*P — 1)

1] bi W
W2 p > 18, WA, B
” dady - | 0
(F+yp  p- 17
2
R
Do={lz,y) |0z ety= L y<n),
N HEERE 2

PIRE 22.4.3 {EF: )7 X WG

2? —
[|
221
wzl
.
E ORIFEHELREE D = {(2,y) |2y e<dyz =1y 21} L
B — g - &
(= +477 |7
o r = a2 492, C RIERY. FL %y <r <y,
1< <9y, WPy <8y?, Bt <t P <108

LT
gt [N Ty S . (I oty . S
TiE : ;
-y . 3
(22 +9%)* = 1002’
AT LA S AR 4 R O

2244 438
Lowfil RSB st

' da dy :

b FU. = T2P)0 + )

dedy

@ |
[E=8 3] 7] B3t




2632 gt TRS

. s.i.n.'rﬁi.uy
(3) ” (= +y)" oy
T+yxl
2. i D R PRI, (D] £ D i RS e R, B L) D, -
n=}]
D. ¥ f £ D E4eR, BéEH— D, Ears, o

”f{a:. ydzdy = n]iﬁ.: H flz.y) daedy,
D Ly

B A hmEN AR RN EENL. (ER: DA D, (n=1,2.---1 8
AR AT AR DB S50 2R AT

L i i da dyy
3. TR j o
g}:!’ 41 ks

4. vHe F 3 )T SRR G g

(1) ” LAy S D B (] < 2%, 2 + o < 1 RTIE;

o 34!
. - drd led
o .. A e
@) ‘ ” (@* + zy + y*) ®) (1 —2® —y*)?
syl s T2

=

R f(2) 6 [0, A] EELE, it
J  dandy
J ly — fla)l®

BeRtE, A D = [a, A] x |b, B].
6. TR G-

1 [ m—=l— dzdy

] 2
vES 41
iyl ¥

(2) ”Iusin{.r— y)dedy, HF D EHHAR y =0y =a.7 = n FITFIE.
(5]

§22.5 BRSO ED)

I T A A 2 A P AR 4 ol o o 0 5 ] LT s ) R BRI R
i B4 ST T 2 JCA R A i — g 1

22.5.1 N

AT LA 8101 Brareaat, JUfer. 3 bt SR o (N R Lhs i
B 7 2 LA B ik —— BTT K. VR T 3 A9 E A e M S B — & S R A Y



§22.5 EARGU SR 263

il B r B LR Bl & (Wow) b, #3550 1 e o 1 B R0 L Ao B Rk 0 4
b, o v S5 0 1 30 A 0 A BN LA B R AR R R (S MRk
460" B fr A %), kS Hein B E (R BLR R Bl 22.3.0 A ERE R
it R SRR e SRR D LA e R

(oo
AR AL, R B BT B RTRIEY, drdy A REMTRRITR, 62—
SRR A IR (5] b B e A R il

( ” [z, ::]thrdy) dz

Bz

psRHL Bl S Fﬂiﬂﬁiﬂ'ﬂg}“iﬁiﬁr. dz BRI ER. 5l iR,
HEEAG hiln, eREBERGTATZRIN G N, Woni kR, tak i
BlartardRL T A RUnie LR o i) — 2 B iR F

REFE R a

BIER 22.5.1 # V Rl x = o(2). a < = < b, 55 = BhHE i E LA (R AL,
EHEEELS - MM R 2 =o W= b FTEE. WEMA
Vv =nrgp?t.’=}da.

BV B A R > SN (BB BT R, )
(= b, BIARTT U me? (), PEAEN de, M0 URBUBLIE H AV = mp?(z), B
V= uf' PAia)dz.

A i W SR AL, WA R BRI R 25,10 b 4R
TR B Ao G oyt — S iy BT A o 2 3, o i ol T L A L2,
deieul S WA
2= floy) (my)e D
s, £ D B LARERMAAE TR, floy) RESETHREN. SETE
E—/romy ol KB B AD, TR B0 B 77 i o 5503 1 B i Rl
AS, BIHtR ST AD P& RV FEEE, CIZBE AS FHERdE. AR
(£,m) € AD. B S {fEsi (&, f(E,7)) 1L E R
n = (cos e, cosd,c0s7).
Fidi B AD 4 0 VR Aa, WHHERERY

K=

|cos]”
iR m S 2L
= ([e(&n) fy(€, 1) £1).
i3]



264 Fot—% Fihp

+1 }
\/ L4 f2(6.m) + f3&m)

o8y =

L

AS = A = ¢1 + f2(6.m) + F2Em AD.
PR IS 3 T mRR S
dS = \/1+ f2(z, ) + f2{r. ) drdy.

Hh TR A

i JJ\/I + fila,u) + fio, ) dedy.
ekl S BN AT

z=z(uv), y=yluv), z=z{uw);, (we)eDb
&, Hh D REFCPE LAREB R, olu, o), ylu ), z(uv) £ D L4 &
5, 0
dS = VEG — F2dudu,

Jerp
E=x2+yf +22,
F = xydy + Pl + 2420,
G=xl+yl+2l.

iy

3=”ﬂm—ﬂmw.

]

s 22.5.2 REMMEE : = olr), a <z < b, 8z WIERFHME R T, K
X S,

B AHeHRE T S8t 4
r=vcosf, y=rsing, z=gp(r),
asr<h 0<6<2n

E=14+(¢(r))*, F=0, G=1%
SafdﬁﬁrWﬁ:hErWdr. o
A WPz = plx) Bl s BEL WL uls) F s dbHEEF] = Ji
FE u'(s)=0,0<s<l Bul0)=a,ull) =8 N ZWHEFHEN
r=wul{gjeosfl, yw=ul(s)sinf, z= gluls)),
Dsagl, <8<



§22.5 FiRGE @ M o

= "nr W 1+ [ (w(8)))® - w'(s)uls)ds,
o
Ko 1 ol s pan . Tzl 2 = ole) EME ST RO « 26
x.=3 Jl VI () ! (s)uls) ds.

EHEIRI T ESEE T Guldin e ® (K BB 342 T 11.1.2)
S=2rX.+1L
R S 1R [,y 2), MHTE N

”m. w2 dS.
g
Boihm R ekl s R A R LA e

PSR 22.5.3 1§ V Z2BERILAME, B2t L plzy,z) =t BN
a B b BT am, eV Vs

V= ( 1 ds) dt, (22.7)
ﬁ ﬂ vrt eyt
Arh 8, ol L, Fro ik E s, dS Eamim L, mriniR el

iE REERAE LB+ At p(ap.2) = ¢ BILEPERWELZY. ARk

m i I A (g, 2) DRERE A
n= {'Pmﬁi?‘ug\ﬂzj-
LEMEMEN ¢ WELNER. Rr=zf)y=yt)z=20t) BET 5
— T OB R A AR AT (2(0), (), (1) FERREIE AR
plx(t)plt), =(t)) =, Bifi LA
L= ez (t) + ¥ (1) + wa2'(t).

FiLLME IR, o (v, 2) LROURE M RE (DR REfEdk ) LAOHRIE) A
b e’ (1) + g () + 2 (E) 1

\[¥3 + ) + ot Z+eirel
ST, fE At EA 5 BSERER 5, e ”clS R At HIILRSHE CAL

S

V| = E (Lj{:db‘) dt. o

Eo227) R RBAR EHFSAKNMA. L, 8§ 5 2T
B, U0

C

Ml

Sz + ity + Ltz = pli),



260 Fot—F d&y

L (E08), (1), C(E)) KLkl 80 By b £5 (x(e), y(t), 2(4)) RO ¢ 4 68 T % (k.
R ECR SN B &S () +2(t) + ) =1, |iIIH
C=—[&thr+ oty -+ (t)x—p'(t)],
i
- “c ds = ¢'(t) Hrdﬁ' +7(t) ”de () ”zd&'- 2l Hds.

51 51 -Il:r -‘-l': :'-r

(X)), Y(2), Z(t) & I gt akfi

szs ”de ” ds

%]

x:¢}=w. rm:i’ﬂg. 3(t}=fF_
5y 5 5,

M ifig
”Cds = —[X(@)E(O) + Y(th' (1) + Z(O)C (1) — p'(1)] - o0, (22.8)
S

.H.':h 7 E ﬂt, E’Ufﬁﬁl-

e, BlWer ¥ 5 k, &
X()E(t) + Y{tn(t) + Z(t)C(t) = p(t).
REHEE (228) 7
”Cdﬂ: X/ (0EC) + Y (@m(t) + Z' ()] - o

S
HEE| LA — T ERIC T ¢ Mg L0 LRI, B
[ twigte) + vieme + 2 ocwlde =1

JUrt £ SR B BRI, HA, I S, ML A, O (22.7) %
w3

V=A-1, {22.8)
W T H R S BRI ess 68, 100 LB Ners 4 % LS 0 4, 71

V= 4.9,

%R Guldin B = f8 (0 ERHAE 11.1.3), I (22.9) #3540 LH Guldin 2 4.

22.5.2 PEERA
B HFhHEERRESHENEESRNGEMEG L FEME HN
T2, —HERYN e R L.
BV Rd i B R s m R O, g (g, 2) €V B, SRR
Afl‘{k} = J-l.I’IkF(I1 y-‘-)dﬂ‘d.‘i dz'



§22.5 Fins b A4 267

My (8) = [[[v ey 2) dedy s,

%
M.(k) = Hja*‘w{:r.. i 2) da dipdz

MR g BT ooy 2 17 R BME. RAIR G ERSE
1. Fidtm = M, (0) = M,{0) = M,(0) = M(0) = j” (e, i 2) di dydz.
2. Bl (Xe Yo, 2:), B =

I | s
xc_ }’1{([}} T om uiJ-’-‘Il{ﬁfyn]fla:dyd.”

. Mylly 1ot
o= M(0) _—rﬁ"vjy#u‘ﬂ‘z)d‘rdydz,

_ M:U) _L T .

= MM  m __J.ZF‘{:E-#- zjdedydz.

v

3. HeapiiEly

!;- e :1!]-(2} = 1‘*1;[:2]. !u i ﬂ'f;{z} + ﬂf:{gh l;; = ﬂfg(z:: + J.ley {2}1
fye = ML(2), Iy = M]ffi)a !ﬂ-‘r; = M.(2).

ek 22.5.4 Hiikor =02 =ay=05FE&ES%y = flo) BERMEK
(IR « S5 gla), HEW]:

) Ad'(x) ( da )
flz) = PPk JI =i S
e A BIEFE, o B2E.

W L 22.10, u
) j"ma-ad«:
MDYy rf a) dx

o(a) [ fa)dz = |: f(c) dr
i) o W
o(e)fla) + (@) | fle)dz = afa). 3
& Fla) = J‘:j[;-j dr, & a— gla) #0, 0l

Pla) _ ¢
Fla) a—gla)’

g{e)

5 ] (=}

Hj

M o B4,

In Flu)= [%du +C.



268 Bot=—% w8y

o '(a)
— £ y— g u
Ef(zldr = F(a) = dexp (J = gta) d“)-
Mia st a RFH
Ag'la) g'(a)
fla) == gh}xP(Jﬂ—ﬂﬂlm)
4 e E|
_gfa) . _(4fa) -1 = da
a— gla) da= _[ a—gla) e !. a—gla)
= e da
= —Inla g[u]}+l =
s Ag'(n) d
= g [ i
1(a) = [a—glaf " (.[ a— gla) ) &

gl HEEFEERYON plx, y,2) W&V IR HRE m #1245 py (oo, vo. 20
mElh F. A5 EREMALIES F = (F., F,, F.), {7

Fe =J'” Gmu(z,y. 2)(x — o) dar dypdsz,

P

&

g J ( Gmp(r, gy, 2)y — ) drdydz,

o

&

Fo— I G’“"(”'I’;;““‘ —20) 4 dydz,
P

Hrh G R ARER r = (2 —20)* + (0 — w0)® + (2 — 20)2]M2.
22.5.3 #EHRL5FEFRX

AL AR R A AE AT Sy - SRR, ok A 41 Lo (T B OB AR B 4R TSR B
P 0 ) o B

ISR 22.5.5 i £ 1 (0,1) BAE#Edds, iFu:
ng‘l I‘%"] [ Fl#hde < % (22.10]
He om, M 5H81A fiz) & [0,1] LR AMEREAE (50 L8 374 70 11).
iE
1= [ 7t [, e = [, 75 [ Swrav= [ [ 5 dea

H i . S +J~£l) ded
NG g

fla) )



5225 Wdasrah @ MR 280

S P =2+ %. >0, Flz) 22 F"(2) >0, 8 F(z) 248, 25 Fla) =

F(@) B}, X 2 € o8] F F(z) € Flo) =F(g). Wz= %- o= frf= ?:"{"

it
AW, I
<y T S

m? + M?
e~ 7

{H L 5 A% 50 (22.10) MR SERE. Stk arbr (22.10), hTimfI P A R E
RFEHM- LA FEETSR (ILAB40) B

r—] ;ﬁ:] Jnf{z}drg 1 “ (fl[a:]-i- ﬂﬂ).ﬁ]: (22.11)

oM
I"."].
PTIT]

HY < fle) < M EFEERSRE : +—E’J|’_’1ﬁa¥é1$1+fr}+”) W& T
B, V{“‘” HC f(2) @

_ [ Vmd [ _f2) i fix) v’mM) T

. .[n fiz) EE L. mmd‘ﬁd[ﬁ( | Jla) il

R (. S e ' A 1
LA S m,EBz:— Mt
1 B M (e + M)?
red (VI L) < T
Aot (22.10) i O
Mo BB Al W, MR SR T, Fa8iEH (Rt 2
WL A 415 TU3RR). FIE A — il s b o O P e A SE A1 i 7.

GIsE 22.5.6 iﬁf,%‘r— o, %,L 8593 10,1] %[0, 1] LS, B4 [0,1)%

df daf
[n.uqzr;klrit_ﬂ_fma S
(1) WEH]: RHET (x,84). (2, t2) € [0, 1Ix[u 1), fFE € € [0.1), i | —=| <

0] |f1 —ta| B | (& 1) — (& ta)| < 4|ts —ta] 2
(2) i (1) MIEREIES: RHTM (2, 4), (;,m € [ﬂ,l]lx [0, 1] HEAT

If{@.t1) — flz.ta)] < 5t — 12| 2.
A BESHT f(ot) & = 58 R R: ‘%‘m B RER £ £

EbE R, AR R R £ 4 o TR ¢ A 2 R F -a'} a—;,f— fi )it
R B E A KRA f



270 FoF=% THy

W (1) e )
by Pl e r f( t}df—J-: -‘}‘;{;t}df
M, AHER Z 2 [0, 1], Lﬂﬁ?ﬁﬁﬁ‘mﬁj"iﬁ JiE.lL

[F 16t — szl a2 = r(j: L :1:)
(e (S

O b AR B S R, R E R |%-| <1,
[FLE:ta) — (& ta)| - & — F| & 2ty — tal,
g oo W20, WEH 7 0 8t 0,1 SURSER 7€ 0.1, 05
-7l =Lt - 62,
oA 1
|F(&t1) — F£.t2)| S Alty — 2] .
(2) B (1) 18

|fl ti) = fleto)] € |f(z )= FI§ 0] + L F(&40) - FE t2)| + | f (e, t2) = f(&, 22)]

A
Sl-|x—& +4t; —13]% +1- |z —§

1 1
Sle—T +4t1— 12| T + |z =3 =5t — 2] Z.

WG, JAEW ERL AR Holder A%5N, I st — a6 T M it

g 2k R* PARMWNE R, EmW S ER L W S (p>0) fE
Q2 b1V AR, R F RAE 2k op X (07 ) ST 2 B p MO R e B A Al
N LP(02), Hid

0

1

Ifllp= (”]f{.n,y}l*’dm dy)" ,
[y ]

G 22.5.7 (Holder FBRX) @ u c L2(2),v € LY(Q),pg > 1 H % +
F - 1+ .W'l
lurlls < [lullplvllg.
iE A ||lull, > 0,]v]l :n-{li &

o= b= el
_ ||u'“n il
H1 Young A%530 ( L4 259 518 10):
alb < ‘; %

et pog > t.§+%= 1Lab>0, %



§22.5 ERGEE HEH 271

[ » |u] [ o [u]?
Tulgliolly = Pl Qo3
B 0 L
| [EREEE
] 1  _
o, spte="
HE 75 AT AL B B A 3 2 (2 L A 349-350 B1). i

FIEE 22.5.8 #uec LY, O<psy, i 1
120 % [lullp < 121 [jully.
b (02| Eor 2 WAL

iE i Holder 4% 3

LTl T
laf = HFui" drdy < [[[(up)? dray]” [[[177 ary]
5 Ie] 11
L i ]
=190 fuls,
WELTF p k7, T e
ey < 14217 ull 0

D EHEEESRRNREE 0 <p < g, L9(R) C LP(N).

i 22569 Ruel" (N 0<p<Lqg<sr, M
llully < fulplieli,

. . T
JFUT‘AT#TI&E—P%- =
iE 1 Holder %54,

ety = ([t dzdy = [[furopul O~ dzdy

] 7]
A r 14
< [L{El.u.[m'f? d:r:dy]_?’l [”{iulu—mm:"xﬁ]l—,’l
n
= Jlullpflullf* =9,
Wi TF g Uy BDARTK. 3
BB 22.5.10 9w, us, u, EAREE 2 C R Lk, AL 0 0070 L

t=te=1uy; =0 MWHF1<p<2H
|ll-'|'|i3,p_ < Cllwellp + luyllp),
—p

Kb CHE p R 5uik



273 ot WG

iE kilp=1 Y(ry) cR*\ 20, EXL ufr,y)=0 0
u) = [ welewdz Bu@n= [ ulewdn
M
)l < [ fucldz, B lulag) <[ fuldy.

i g

e )l < [ Juste e [ fuy )l du
i R® LIRS 83

”‘mc;, PR dzdy < ”’|u,| dz dy ”|u,| dz dy.
PAIFE, % ? “r g

1 L
lullz < N1 [y 7
HF Vavh < L(a+b), &
Jella < - (lluells + llug10): (22.12)
ICIKAUESH T p =1 W #IS5I0.
Blepc2if, 4= 2:7.:‘ £ (22.12) ] w7 188 u, M
a2 € (llrum ully + yu” ™ ugln)

S %“Iu’.r_‘”Q"un‘”F + [l Hlg ey llp)s (22.13)
peby g 1o 1 | A 3
eh g iRiL p vy =1i8y=ory WiF
467 (|2 = [lull2, = llu] s »
-
g = el 2y, = el %
T
H (22.13) 14 X
Il 2o, < 5 (el + ) s
-P
22.5.4 %3=

L. o5 F o) it i G R o A A
(1) aiz+by+ ez =1k, i=1,23, XP=1FEERSZIELR
(2) P2+ +2 1 =a%, Hba>0;
2 oyt | s " L P
9 (F*?*?) &t
(4) (2 +y*)2+24 =2

2. UFET ) Bl i At O R



f22.6 A THEER 273

() @+ +2P =2 -
(2) (22 +4%+2%2 =2
(3) ML y = f(x) (2 0), x € [a,b], 58 BHHEH FF1H AT
3ﬁﬁ%ﬁ%::%uhwﬂmazsu%mﬁﬁp=;ﬂﬁﬂA
4 PRI RMYSES, RERR p SHOLASREENELS L4 %8N
AU aneE, Wy 1, MR R in S IR Ay e, SR AT EMEE 5 7

FiN o MBS SE ST R ABIELOTEN. & KPS 2L —1
$iEH —g e B = T !2!- B B, SRR LA B O LA

6. FUEMEA A M M, U] RPN EC L LR

=

7. Wu e IR, >0, i=1,2000 my B 50 L =1 EW:
=1 Pi
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2, tH S E AL i, @A KRR SR RS - mEE
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an e sh TR (PR A, TR 40 0 R #E Al i i L rE A e L A,



274 g=t+=—% FTHy

4. BAHAES R SRR, WER K EM I, R T8, I naE -
AP AP T (MR (fn [24)) BBEG L T EME R B MANY 2E. F
HEH O, e LS A (25, 55] 5 /\ T 10 95,

5. X SIEIRMOREDL VI S e A b, AREM S W (T
Pl b e s B AR 2Rl SRR R, (A R R K R
Adabn. WS 22.3.0, Rkt ma,

KT, NiaREERER S KM, BiEEEs TS
WA, (el 22.3.0, HEEEWRE o, MBRARAER% F T RIMEIRE. i E
B ey, A 2, BORERY oLy AF B0, W MR R, AT aT L
ez

b B 0 S PR A aT LR 4k 3, AT B TR S A AR, TR 0% 4 T AT LA TR e
Mo i i — .

PIE 22.6.1 KBRE 2+ 2+ 22 < FIBIEA 22 + 42 S ar (o> 0) A
TR 2l B (Viviand (HE4EER) ) MiEE V.
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V=2 viat — ot —y?dedy
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22.6.2 &8
F—HSELTH

L@ flr)ED={(z,y) |[0€2<€1,0€y <1} LEWNTFEL

qi. vy = ﬁ—*,y B At

ey =4 2, My=20 ; prmuny
i iy

v

0, HeAthd 5.
Hep e gy HUFEREEN oy SREASETOAE. B f(z.y) &£ D LT
B (HE D B A
2. R flry) EXED={(r.9) |02 <1, 0<y<1} Lk,
1, HrMyMRESHEAY, =22 =B B, =g,
S g)= UE] &y
0, HfnfEs,
W gp,q, PR 2,y 5 IREEA SR M. W flay) £ D ER
BB R A LA
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i 2R
ljffz.mdzdy =0, l ey flz,y) dedy = 1.

RiE: 3(6.n) € D W 760 >
1. GiEE:

1
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SRS TES 1]

5. i f Rikdken ¥, AEW:
floz + by + cz) drdydsz =rtr (1 —wu?)f(ku)du,
-1

o4tz
ok k = VETRTE.
6. EWN Poincaré (S41W) FHA: BFH S(2,0). 2L (o) ok
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L, ot o,y 15 o, b] LS. (. o)) = 0, MAR(ERERL K > 0, 78

Hﬁr. Dazdy <K | (%)2 —
f

D
(Poincaré A~ % # 0] A2 Wirtinger FHH (BB HH &S 68 8) & HESH
FaHEs ", W [27] B LA RR a1 aR.)
7. #uve LP(2),p 2 1. | Holder 7% IEW Minkowski 5%
llee 4+ wllp < Neullp + llellp-
it Holder 455 2R Minkowski 425 005 a0 R £
8. WERMW flo.y) EXE D =[0.1] x [0,1] LSRR, aHA% FNE, FH
4
l%‘f“"' :.-)| <B, (2.1 €D
FEE:
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5]
0 s&:gﬁ_w}gm-.y;aﬂy > 0. iEW: FEDWATEHRU, % (2,4) €U
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10. IEHZHRS P ETEE: & flo, 22, ,2q) TR HHER Q < R" i85
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i

11. BHR¥ p & [a, 8] LIENELYE, £, g & [a,b] LSRN M, W
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12, £ [0.1] E¥EHE L R B ER, W
f of2(z)de Jl fa)dr
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L] A0

13. W
¢ il iy oz
Vie —a+{y— b2+ (z -’

et tsfgR?
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14 & f() REsEE, 4
Fit) = J’[ flayz)dzdy dz,

KPP D={(ryz)|0<e<t, 0<y<t, 0< 2 < ) GEWE
iy 3 glu)
rm_ﬂﬁ-ﬂ—m1

Hepg(n) = Juf{a,‘.lds.
0
15, S48 kRFdn B — K ond AYREE T, f£H BIRE — SERITTREEHR s (iR
s, PSR iR AR T F, 2R P AENHE
z= fshy=ewls), D<s<2nl

o S0 BRI p MR B e, SRR S (f(s),pls)) IR ER—3
BRI 0(s). 1 DA Mt EER S I gEEDT | FIE SR
8=

(1) WERHETF DHE—& (o) B P RS, 88 o,y B0 5,0 EMY
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(2) FIvHSEERE D BE# A 3nl.

EHEEE

1. ES: AR e >0,
P & e~ PpE

ab € =2 S sa +5 WP,

g s b S
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2. B AL, R R 22.5.9 S IBEM AT SR
[[)lq < elfuelly + &7l s

e p= (%—%),’(%—%),U{p{q{r,e‘}ﬂ.

3. RO AR PERME, ulr,y) £ 0 J..iﬂif*#ﬂ'lﬁﬂ?.iliiﬂ. 5E X

@,(u) = ( 7l U u? dz tly)

et || B o pyin#, -
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e )



278 F_t+=—% Ehy

(2) ,._iit_“;-. Tylu) = t:‘.ﬁgn{unx'm};

(3) lim d,(u) =exp{~|?lz—| Hlnudmdy},

MifEdEs, EEAA P 45 Q R F3a, & P bl & —a .
(1) SRt by o oy R G P S e )
(2) W24 Py 4 A Ednt, LR sip T X

5. UESH AR
P
ﬁ (] _.E_“'g)% {ﬂv_zz dr < ﬁ(l —Eui{iﬁ)z -
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6. W E flo,y) MEMRER A ML, S(u,v) RHMEZE flr,y) =
vy, fr, ) = v BT ALNYEE. (EW] Catalan 254,
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Sjoy,vz) "
Wkt Fo) Xyt £(2,p) = v, fla.y) = v FRORIEE, SRR F0) oK
FLSRmY (o) 7T

O 6 [ [25) 0 1RE 3983, BART EE TP Catalan Hik, R
Hihde— MR FalLlGE 0 (A8 s ARERT. SO T4 L
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§23.1 SSTBENRS

23.1.1 ENSME

. 2
£ P (] R P RN 45 AT 2 B B B AR A, LR R :—: + ;‘:—3 =1{h>
a>0) Milies
| = JJ’UIL va?sin2t + b? cos? tdt = 4b Eﬂ V1 — k2sin® ¢ dt,
1]

S k= Y00 pge s H(k) - E” V1 K antidt B KA
Wi 4, EARGE SRR T, (k) RS S ERRAN— 0T —Ri,
B#DCR, iR fla ) L (0,0 x D k¥t e D, fla ) 158w PE2
& [, b] b4 SCal A8, WA I AT St el B,
wlt) = r fle.t)dz
RIELED EMESTEN LS. EREENTFTEESER.
PN 23,10 (HURHERR) & o J2 D ARSI Jimw f(z, 1) = (). AL
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olt) = [[ Sz t)de
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Ede_f{z.t}dz:E d;rEf{z.t}dt.

® T A b BB RS W Snt JORI A R 16,1,




280 Fot=% LHLTdMG

WRE 23.1.4 (AIRTE) & f(x.t). filet) (€ [a,b] x [e.d] Lifdk, )
@(t) = KI(}LU:II
f |e.d] Larg, H
@'(t) = r filz.t) dax.

WRAE TG EESER, MR 0 FE R,

IR 28.1.5 i flx.t) £E [a,0] x [o,d] LikE, oft) f B(1) B e, d) Liksg,
H
a < aft), 8(t) < b, ¥t e [edl,
i

olt) = ﬁi flo.t)dz

16 [o,d] RS G363 fylr.t) BAE [o,b] x [e.d] K, a(t) 1 B() T4 (e d]
LATS, W p(t) WE [e,d] LATS, A Bt
(i1
@(t) = FB(1), )3 (t) — fla(t), a'(t) +f o TR

PIEE 23.1.1 i f(z) 4 [0,1] Liksk, SEER

F(t) = L: b f@)da
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W59 F(t) S (o0, +00) Vi #0, hia.t) = L0 2 (0.1] x
[t 20 bk (8 [0,1] x [200, Lo Li8), i frlE 23.0.2 101 F(1) £ bo

FRITie F(2) 4 ¢ = 0 G, &imt-#-a?.
Jim F(t) = lim J 72 7z f(r)da.
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‘IJJ.
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1
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i r t o Fle)de = F(O)E.
0+ Jg T2 + 12 P

[5) ¥ BT HiE
Jim F(t) =—1(0) 7.
ALY F(0) = 0B, F(t) fa t = 0 ghikdk, Sl iaa i O
#IgE 23.1.2 @ .
Fit) = ﬁ] d’J’: sin(2? 4 42 — £2) dy,
#xk F' ().

" %HLH=r1ﬂﬁﬁ+fwﬁmnﬁ¢rJ%$ﬁﬁ.Eﬁ@ﬁﬁﬁ
BHIRFAS
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-aa—i .-‘_: sin{z® +y* —t*)dy
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it Fe
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4249 e
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a r—i
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I 23.1.3 iHiy
2 . "
I(x) =r In(sin® @ + 2% cos? 0) d, 0 <z < +2c. (23.1)
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M % flr.0)=In(sin® 8 +22 cos? ). Yaoe (0, +oc), flz.0){E [%;U.zgﬂJ x

2x cos? a1 B s

0. 5] L5, B fu(r.6) = 2208 A g [ o, 200 x [0, 5] Litith
uﬁﬁﬂﬁ"i-’r‘lﬁk%#}ﬁﬁ. a1 ¥z € (0, +00),
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,[n 2+ 1+

2z +oe 1 1
— - di 5= |
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i1 I(x) BES e EEREAT v = L URGE. & (3.1, B e=1, 0 7(1) =0
Wil C = -nin2. B /E13

I(z) =xin 1EE, o
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@ omT
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I{Q}ﬂ,-adyﬂ T —Euﬂmﬂ.an( e ta‘nz)
e 2 1-y
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]
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= tany f ——— + 1 —_— |
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=] o et L o[

HF Hy—mm"%— & y Mar i, +Er dyr ﬁ&”ji— =0, Mii

1 y° cos?
s 1 7_-2
= r “"r —yieostx r I u? +(1 )
1 n
=7 - Sdy=mn |
Jﬂ - 5 4y TSl o

E2 MFUHMNESTER o RS UG Ia).
FIFE 23.1.5 F9:
J:’ar <08 pos(t sin ) d = 2r.
A TS ERARIES SR ¢ 0B % £(0) = [T con(tsing) .
EEW] f(t) = 2m, BD f£{2) AE B BAH F0)=2r FRAEEIEY Ft)=0.
ik 1 R PR
fiit) = r Ee? pos B cos(tsin B) df — r e P gin(¢ sin #) sin # d
- r 8 cos(t sin @ + 8) dé,

75 5 1
| Fime) = J:’efm-ﬂms{mnﬁ +nf)d8,
Fi
fA0)=0, n=1,2,+:-,
Mol of B ] Taylor REZ
F() = F10) 40+ -+ 0+ L g0 g,
HepefrFosezm. BA

LF™EN =

rﬁw’cm{ﬁsinﬁ+nﬂ}dﬂ‘ £ rﬂ elfl df < 2mel"!,
1] 0

Lt 1 BE R t € (—oo,+00) ﬁ
lim £ £ (g) =

n—oc T

I R
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WME2 HAT -FAUMEE R, AT R

2T
£t =f ot % aos bl cos(tsin ) di — r" ! 9 gin(t sin ) sin 0.d0
1] 0

= t% e |cos(ty) dy + sin(ty) dir].
22 ppt=
Jerf L B BOE BT H A ). ] Green &35
£ty = ” {%{e” cos(ty)] — aig["'h sin(ty)]} dardy = 0. =
Fppiel
BB &S E 0 4 R, BN LB AR K R T =
rﬂﬂu:ﬂ&i&ﬁﬁﬁﬁ$iﬂﬁ$%%%%ﬁuﬂ%%mNwwﬂﬁﬁh

AFGEIT . BNEN SRR A AB TR . it I(y) = ry[ny]du:, fg @
o) = T (o JHSSEHD), R Iy) B4y = yo. ERASBERB S ERNES
B,

PilsE 23.1.6 REly

1
!:J Il +8) s
o l4+=z*

B i e B A0S TR 1047 H S R TR
RAME S ERESNIR. BT f(r) = ‘““”’ B4R R, B
B R AT, SR o, X

[ In{l+ax)
o }_.!'u 143 o

B (1) = I TURIE flz, 0 E%Egirwuuxmutmimﬁ%ﬁm
SR, TR
!(ﬂ}

,I- (1 +:r‘}{l +u:]

.1 ety @
T Ju(l-i-:r."2 l+l‘]€1‘)d-r

1
=i [r.mmmer%ln[Hmﬂj ~ In{1 —|—u:1.']”ﬂ

= ]—:rrz [4u+%ln2—ln{l+u}].

EfE A e

1(1) = I{0) +J:' I'(a)da = Eﬁl?[l}wr 3 In2—In(1+a) | da

1
= (% (1 +a?) + %In!amt&n l'.\)ln—-“l]-

2k
1) = %anz, I3
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23.1.3 %3E

L R FO) = ﬂln(l +gedse)dz (6] <1).

2 fls.t) HTHER, Fla) = [ dt L’ Fit,8)ds. & F'(2),
38 flra) 4 (ab)  (o.d) EEBER, {9
ta) = [ few)dy
{E (a,b) Lk

4. % Ia) = Imln{fiﬂ +a? —2aRcos®)dd, la] < R, §iF83: I'(a) =D,

5]

o

1 o
o e P = o T
tHa b>0 % L = e sin(ln = Jdis .

6. it F(t) = [: dzjn He+y+t)dy, Ao fRESmE, £
' FUE) = f(t+2a)— 27 (¢ +a)+ f(1).

i 43 2
7. & f(t) = (J: e d;r) ) = J; - ::‘: Lde, W F() + i) = X3
B [ e

§23.2 SL2TRI Yy

EEMABA TR RERCRAME SRR Ry, K hEHN XS NH
B0, FHMNE SR OB 7 I B R L BR S MR o W I
FAEVE B a7 RS ELRY, af L HE IR S5 -0 Sl o0 (N & esbital B2 W §16.1 /4
w5, AR n AEERNTHER LHS.

23.2.1 —Herm
HETR MmN B
elt) = r’“ flz,t)dz, teT (23.2)
(7 RAT BT FTIC () S PR B0 — A WA AR % F RS R -5
it

WAt e TUEL B Ve > 0, 174 Ag = Agle), 2 A > A i, 3
—{te T, Wi
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H;m Fet) d.'r' <e,

WFE 2R LB (23.2) KT 1 e T—HOBRL

B 7SR A, MR A ST R LIS (23.2) I —RORSUEE ik ik

. Cauchy —BUSOEN [ fle)de Tt e T ~Rilrdiiise o 0B

L]
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g

. Weierstrass FIBIE (M-$IBI5E) & rmftu:,!}d:r fE te T LI, W
(1) |f{x,t)| € Flz), a € o< o0, t€T,
(2) rmF{x}d:n R,

I r’“,r[z, fde 5 L€ T —Rik.
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(1) E'“nx.t] dz %F t e T —Folle &,

(2) R glx. t) XT = BT, HIER I EMESR R,

i Emf(m, Bgle, t)de %F ¢ € T —Hil 5L,
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(1) j:f(z.t]d:z.‘u’ﬂ > at e T BB R,
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il r"":'f.::.-, tglz, ) dz % F t € T —Slitst.
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EWATSROE SEEN) B RIEB R KA. Bl LieT A
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1. #E X Feg >0V M >0, fFEAM)>M URHM) e T, {814
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2. & Cauchy B MR T2y > 0% M, F67E Ay (M) > M, Ag(M) > M L&
tiM)e T, 1E#5

= En.

Iﬂ:lﬁf] f{;r._ f‘l:ﬂ-.f:l] i
Ay (M)

3. B Flot) 1 fa+oo) x T LK, to 5 T M mm;.j”‘fcz,r)dxm\{m}
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HIEE 23.2.1 g
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-ﬂwﬂm
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B ESTE y W XS
g
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T

A
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A
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]

i EEN y € [0, +00). e Bl 5

1
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1 1
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HIgE 23.2.2 i
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T O MREE BB 384 g8 12,23 B, BIESEERE (D, +x), S
o= 0 AJHERI A, AR 2 HET LW Mt S AT
R (NBFYA>1A

.I-A sinxdr| < 2,
1

HI%F a € [ag,+o0) LB —BAT R Lt a € Jag, +2), - 4t B

i, L ‘%‘ £ % = 0(z = +x), Y 2 - 4o B, -_ri—n XTF w € [og, +0) —
WES T 0, H Dirichlet B85 Tla) F [og, +00) EE S8,

(@} 22 Ei“"" {E (1, 400) % (0, 400) i, P o € (0.+00), " LR
2w, u_ntu} +oc) 115 &, rmﬂ:rhﬁﬁ-r sinedr BHCE LB Ho) &£
(0, +o00) LA —Bliak. O

BISE 23.2.3 mtiﬂ%}JmP "m?rdz £ (1) p=po > 0 (2)p> 0 LH—
Wi tt.

B (DY%pem=>0H, Bablle=0RE—ES i FScc (0,1

|z~ I x| < l“i"' ;

i B ) r 0T g ROy, Hie MSUBIERIBOME p 2 po > 0 BRI
).

(2) Y4 p EEiE O, P e 5 lT'I'fH?%JE i l“'rd.rﬁ's'&ﬁtl‘i‘]
(RS p > 0 B LBy, T At S REE: VE € (0, 1),

LS ¥ W
a1 ]n’::dz!‘ = |"z* tIn® rdr > In¢
0 u

(15 3 1
e —, 1]1'&{" Ff’
mffii_ngl E-t,lp=£e(0.1), M2E—0" 8
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2
I::I‘*E-;—E-" = -I—I-I-E—g-ft —F=00.

IR RS AR Go € [0,1], B0 < € C & B, InPE- 65 > 1, BRLLfEqfE
=18 > 0, F&E L = min{d, &}, p=§£,
rﬂ'_' In? o dde| = “f O I pdel > In* & E‘f‘ et
0 0
— S AATE IR A R —Efe Y. I'_'I
T AEE S —FE e b, AT UL SR B AR i,
(R R o R AT S SR % R, T 2 P B .

WEE 23.2.4 (W) rm:ﬂ“%%aﬁ (0, +00) £ Flcdt.

HH WREENEF 5 Mo o oo MEEITIEE S -1~ HIFL i

J" ST g0 26 (0, +00) thh— ﬂlﬁtﬂﬂﬂ B A E ] B B T SRR A
(0, +:x',l L RA B, TES e,

+ sinte _ zxsintr  o® +u* . osints
iE1 RiER e B = [ TR g

fe (0, 00y LBt CHT — 14 @ g0 a1 ! “]mﬂ i
ﬁhel#]ﬂ]dﬁ!ﬁ&'ﬂ:ﬂtfm P&
f, oyEa
& (0, +00) E—F0HAL. S HHFR. (]
F2 YASO A > A Ho by = 1 N

J""" zsmf!;:m A J‘gf'-r Aa Eﬂmg g _I siny i
l‘l +.L' Ay 'ﬂtz+y 1 ﬂ +I'f
A

T A za WS1<sy<2Mh

¥ S S W %
i_'_'.-;;l-f-y: pl+y? ™ 2 p’
AT Y
FIE i ;
o pEinthe > r siny _
ﬁ.. a? +.r:2dr 2) v Sy =5,
i Cauchy AETHI j LNz 4 (0,+0) LA —B0HAL. u|
1 ;
23.2.3 %3IH

Lo Bhe A ARt — Bl et
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-+
(1) e+ gintdt, a e (o0, +o0):
o
gy [T°°S082Y 4 g iy, +oo), Hb g > 0;
(2) § ke € [, +o0) o
=00 5
(3) e dz, te (D,4oo);
0
(4) 4-:—; u‘""%f_f dz, a e [0, +oe);
(5) [ e dr, ye (~o0,+20);
40
o [¥
(6) zinze VT dr, (1)t € [to, +o0), LH 1 >0, (2)t€ (0, +0);
Jo

e ——

™ | costdt, ue[0,1];

(&) "-:MTj—T-e—“z"ma“t*dt. a € (0,400);
(9) :“*e-ff”v"-*smydy. z.€ (0, t-od);

(10) :"" —adr_ ae(01)

() : y{x—z;uz—zy do, |t < g

(12) ; (1- s}“'ldm (1) u € [a,+00), e >0, (2} ue(0,+0).

2. i sz“fﬁm]dr %\ = a, A= boHiR (a < b). EW: J:“".Hf(:mr %F
i
A€ [a,b] —Buks.

3. W8 B [ werdy 2 (0, +o0) EA - Brdcdt.

23.24 FEHR
SER IR, SBRET LB I R

thi 23.2.1 (EEEM) & /o) ED={(@t) |asr<+c,a<t< ) L
Mk, H rmf(r-.t)dr KT 1 [o, 8] LB olt), M o(t) T |0, 8] | ik,

']

Wyt e o8l B N s
lim r f{x.t]dz:J Jim f(z,1)de-

t—in J o
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W 23.2.2 (ARM) & f(x2), fila.t) £ D Eid rmf{r,t}dr?f [ex, /]
t%ﬂTMmFQMLWM%$thm~ﬁ&&ﬂhﬂﬂﬂmmkmmdi
d) =% L"“ fla.f)dz = r”“ felz.4) da.

(i

Wi 23.2.3 (XRBPONF) B 1 El 2321 KRN T, ot) € [a, 4]

Fari, H .
r diI * e dr = J’*"“ d:rr flz,t) d.
BE2: & flzt) Ex2a, t2e LiEHE
J+°°,r(::.:]d: 5 rm fla,t) dt (23.3)
(AT EA STIM BB (B AR T L B oA KT o), HENPTREE S
[ e[ i@oiee 5 [ de [ f e
HEDH AT, A B
dtr Hzde & r”" dzJ‘“’“ .ty dt (23.4)
ﬂ@ﬁ#ﬁm%.
1 (Dini BE) R f(z,¢) 895, H (23.3) 58 DAL EUMH
(B— KT . B _PRT x), M (20.4) PRSP BRRBS P — P HFEFTEU R
AMTEAE, S H S S T RO AT 0 (8]
2 ATl 23.2.0 RFOEES SES SN EF, WRE flz,t) 1R filz),

B 51611, 16 1.2 0 Firn BE, 1 — to 8K n — so, WA HEET
PP 0 4 ) R pE e

23.2.5 {(E
A ATHIPIER G =R,
1. R Dirichlet B4

J+x sinz 4. J‘ —
i} 0
il Euler-Poisson #14p
o =
e dr = e dr — a >0
[y Tee= g ) 7 @>0)

AR RS,
2. IR A EER LB R,
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3. FiBlas FRBEMGMTIEL KESEH) BT FESRANR TR L
Bt

Wi5E 23.2.5 & F fg-(e-'“’ —1)dz, Hbva 2 0.

—cxat®
W i lim £l —a, Fible = 0FRRLA. XS Poisson

Warlbie, £ 7 AEF -1 SHE T ;}T S 4 R S Rl
[ ] ___l__ _n:u . - + 0 _u’u - __l_
J: Lo 1)dz L (e an .
T 1 —n::, = = —rex?
S (e —l)|“ —l—L =° - (—200r) dar

= 20 J*“’ & 4 = — /D, &
i
FE AN AT LT R S R S R

WIS 23.2.6 G0 Fla) :JH" 2‘1‘1'1'; & (2, 4oc) L iksk.

E Ve 0, Yac24e+o0)WEH

| < e @€, +o0). (23.5)

th M- |
r’“ i dr (93 6)
kF o € [2+ 5, +00) ARSI ekl R— S 8LY meuj s
KT oac 24 +oo) URE-FHSN. TR Fla) £ [2+s+x) Likdk f1e iy
R Flo) & (2. +00) L. 0

F1 BTSN AR EE PR R, BOATLLRIEY Fla) £
(2,+00) L M —B0BrE, ¥4 55 P e P o 2849 50 M PR 4, i /4 ISk 5 0
THEE R Lgs. BATELRT (2, o) PHIE— 8 oo, & oo 708 S GE
B Fla) BIEESE, B ap BIIEEMEHEY Fla) 4 (2, +00) ERUMEEE. ZRAME
(RO il K RS ST

E2 ETANR(285) M re(l, +o0) Y, £ e [0,4+x) EARA, B
S M-B H BRERY (23.6) A B0y, B h - Bk stie L

- = T )
_rch‘z-i-" JJT 24—;:'1;

07— S SRS ). ek S 0 SO AT HE ST O - Bod i, Kb
GEIS Foke TR
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B 23.2.7 Wk Hb6 £ 0
Fd) = ]ﬂ:“ 11— o) casbrar
e 0, +ou) LS & (0, +oc) Lalg.

E T lim %u —e o) =g, LLt =0 RREIA,
(1) iEN] Fla) f& [0, +oc) ks, 4
1 = :
flta) = {T“ —e "easbt, t>0, aZ=0,
a, t=0 820,
Ml Fit,e) €£ [0, 4050) x [0, 40¢) Lididg:
b £0Mm r"‘ 208 it %F a € [0, +0) —HUARH, T 1 —eo A t KA,
1
H1-e % <2, itk Abel HTiLH qu %{1 —e *)jcoshtdt KT a € [0, +2¢)
|
Sl s, M J*‘“ A1 —e ) cosbtde 75 a € [0, +oc) bHELE. il AE R
1

G A 23,12 (1) J'; L1 — e ) coshedt R a € [0, +00) EREARE,
rbl Fla) £ a € [0, +0c) FifH
2) iEW Fla) £ (0, +oc) LTS,
%{t.u] =e¢ Mposll, t20a20
%1 f(t.a) 5 fult.n) (5 [0, +00) x [0, +oc) Liksk, Hve>0, Ya>e i
[faltia)| L e < e, te [0, +oo),
i E""e—u dt WAL, b M-%5liz L S fult,a)dt %TF a € [, +o0) R—FHH
0. T2 Fa) £ [e,+00) LTS, 0 e BHEREMER Fa) & (0, +00) LTS, H

-
F’{a}:[ e~ casbt dt, a e (0, +0). (23.7)
i}

O

A 23.2.8 KM 22.2.7 P9 F(a).
M1 FfE kR (28.7), W e > 01

i = E—f.ﬂ. . » +0C B i
F'la) = m(bﬂ]ﬂfﬂ. a vos bt g - W.
T
Fla) = -é- In(a® + b))+ C. (23.8)
T Fla) /£ 0,+o¢) Bk A F(0) =0, TRE(238) DS a0, BH

0=+Inb*+C.
bl € = —L In?, BG83
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2 2
Fla) =+ 1n “117’;"’ 0

W2 FIMBAGLT. TEEE] Fla) B Soh i E I T R } af A {4 ¢
| LR R o SRS Rk % 2T B4 % (1—e ) B — 5o IR 4,
BIE A
I{g) = rm %({'_ﬂl — e ™) cos bi dt.
0

Ko >0, b0 E5E, U Fla)=I0). BH
Lettoemty=— [ eay,
L |
I(B) = —ﬁm the"“"mﬂ bt dy.
A Lok ®
ItH = J- dyr e Weosht dt = — r P dy = % In i;;—iﬁ:;f—
# LA B =0 ML, WATH Fla) = 10) = ME*EJE"FL'
TSR UEFfE. JeH TEAMiLL 5 87497 A iy,
(1) & fly.t) =e Veasht, M Ve, 4, fly.0) 45 [0, 4] % [0, 4+2) Eiksd
(2) %8 >0,a >0, H |eWcosbt| < e~ min{ef}t Jg MMM EBSE R
L E e~ cosbtdt & [, 8] (R [B.a]) EETF y —H0ke B 5 > 0,
Parar i, M

_-'a ¥
1(8) = 4 n ﬁ";.

RFREFEa>0, bAOR, I{B) £ 3 =04H%EE &
§op o -
J.8) = {T{e Bt _ =) cosbt, t>0, 820,
_ﬂ+ﬂ1 t‘-:n!yii;nl
0 F(r, 5) € [0, +00) x [0, +oc) LIS "
T A Abel ¥ 513 i 9 1(8) = L Lie M — e oyembrar % 4 f
[0, +20) E—Fdrsk, Mili 1{5) & 5 =0 &k, $9% k
(1) [ cosbtdt X B & [0, +o0) e Sulesan;
(2) AHEERER 5 2 0,
_di.:l_#_.[e—j!l_ o e—ngl = _He—r.'!'t +ae—t‘ll - G_"rlﬂ - Se{n—ﬁll]
Nt REBAMEE SN, Mo Moot Nt AR R, Xl H e <2,
Hi Abel #5ik5 1(8) = j Le=# —e—ot) conbtdt R F 5 [0.+oc) £ —Hilk
4, MG 1(8) €€ 8 = 0 4%k, 0
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23.2.6 #%3I3;m

[ 2]

tn

i j”“,r[:a.m dy B F o 26 oo B0 U () USSR, fo(x,9) 76 Ulzo) % [0, +02)
P, B r — 2o B, fulz.y) X5y ORI E—S0BMT fulzo, ),
s [ fulry) dy 60 (o) L—BeleSR. i a“?(r“ﬂn ) dy)'

FHEA%T J:wﬁr{-'fn- u) dy

==y

= sin(l — a?)

Fla) = L da, W Fa) 46 (—00,—1) U (=1 1) U (1. +0a) E

B 1 o — 1 dibfa) i,

iEH: Fla) = J:“ “‘Tf”iﬂ: (€ a € (0,+00) FAR—BS, (B7E (0,+00) £
e,

HEH): Fr) = J 2 dy 1 [0, +00) LIS, 15 (0. +50) F F(x) frte, L
i

x5

iz = J: (i ““‘) dy.

# Fla) = E Wﬁ-ﬂh‘f— dr, GEB; F(o) 47 (0,2) i,

%—pja
& Fly) = E“"y o=V cosfr(1 —y)]dr, R lk_rﬂ Fly).

FI 7 Dirichlet #14ri Euler-Poisson #4rK T #8140
Fome q
(1) _; (H22)" gz

= 1]

{2} - ﬁiﬂ3I d_::
Jo T

(3) r“ e % 4 (o > 0);
1]
g ]

(9) [ e-lalrberel gz (g 5 0),

of =0

FIHE B S FRSW R 28
(1) Ia) =j emar SINE g, (45 q);
D :’

2) )= [ 2ELEL dz (> 0);

(3) flx)= J:”” Lrewdy (@2 0).

FUH G 5 TR R AERFRE G-



206 F—t=% 4 4EFdip

14
1 arctan nr > arctan oer ZJ“ e J., .
(1) Io)= [ THERGE qr (o >0) (o HERA _ [ St

@ r Mﬁi el i -I—nr2 _:]—I;Itlul=r [mu-”ﬁ‘m”d”-
10. RE &fﬂtﬁiﬁfﬁ;}
(1 — efx?) L
e _J-u Vv1—r2 de {lal € 1),
11. it®
Iy) = J:ae‘z’ cos(2yr)dz (—oc <y < +o2).

§23.3 BEMS I &8

fETH B B IR R, R B B L AR AR S AN e S ) BT
W XA W RENY i RS B m L, SRR & B M R
HERHASTEERSETNESR AEHAENMER, EXBdimiis 2
FEH M NSEHREY. VA0 Beta A ¥ (i A B ) Y5 Gamma
HOCAT EE) R TREENREN 2. Sl EECENRE 0 PG s
AR EEER ool LUHENFERE K, k4, Gamma o $F 240 5 T
W] th 22 M2 BT o R AF 00 VI 2K, 1 28.9.4 A WA A B T 1F Ay ol BRI A
PRl 17 T 8% (25, 55] 0§74 PRIAE

23.3.1 B &K
B BE L AE % Euler B4, B BN @ Ere L2
B(p,q) = E' 2 Y1—z)9Vdz, pig> 0. (23.9)
Bkl FRSM R TR

B{p }_ +oa yﬁ—l i oo Vi 1 4
e _L (g ee y—L R T b ¢

1 e g !
_fjn (1 + et du;
/1
Blp.q) = Er cos’? " 1 fsin® L A da.
0

B BB EERERWNT:
1. X #51%: B(p,q) = Blg.p);
2. Blp,q) 430 L gl HEEEMESRTI:
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3. AR

Bip.g+1) = ﬁﬂmqa. B(p +1,9) = —L—B(p.q).
MF m,on MRERS, W
_ (m—1D)l{n—1)!
Bl = g =1y

(%W, LAt 326 T HIRE 10.4.10).

23.3.2 T /¥
I ERNFHAT X Euler 849, EE Tl AEBHIEXA
I(z) = rm Ele~tds &> 10, (23.10)
il
T4 F Y Gauss o3RI/ (LFR A Euler-Gauss 437
T In®
Eiw) =l z{z + 1?-1-1- (z4+n)" (255
1.TEES BHRUKXE
_ D(p}-Tiq)
Bip.g) = Tpta)
2. T{x) 1€ (0, +0c) LAPE T AR, ©EIEEN S HAiESE, B
T () = r’” b=V (Inf)"et dt;
u

p>0, 9>

3. B AR (M) =1 HEBSI D) = ¥ a8
nl,¥ne Ny 5
Tlz 4+ 1y=al(z), =30 (23.12) o
4. InT(x) ££ (0, +oc) LR F Y8R " Inl{x)
5. Legendre iS40 @ TFo>08 A
e 2.'2:—'[ : l A
r(2e) = £=-r@r(z+ 3); |
6 &miil: M Fo<cr<1 @ - _____2 - -
- = — = | 4
)Tl —-2)= s g

E 1 MEUHE L (20.10) ik, FIREHEAS S (23.12) T LK T &f B ATE UK
Frinun F. Hf (23.12) BN

Iz} =

Bigth (23.18)

{1 400 THTEE 16 S SR B BT D AT 2R L, FHRINE RN R a
fritsdl, EF =R T ERRA2E, T3 44T © i a8l £ (18.37),
R U T R AR 0 ot Bt e L AT 16,14 B ELITY]: TR AT oM
e W Euler-Gauss 2508 B EEE L EHS, £4 (13.38)



208 F—t=% sHEERSG

FEMGAY -1 <z < OMBAHEL TREINA (2313) 96 K E L
—1 <2< OB BEOE, CLEAH, I @80 RET UL RIER L 0 fa ik
E UL HHAEHERFRESRS (1337 MEFSEBE UES AL

E2 EMAMEM T RHEMEED, W=D -BENHBHET. By
InP{z) Fif, M §8.4 @] FLE e OB R, FIESHRE S Holder 15 AR
AR F PR Y R A, IR 23.3.4 5.

3 EFREERDE 23.2 BoR T EHER T &S m (-5, 4.1] L 0E R,

2333 W

PIE 23.3.1 B FHr=0 py=0,2=05z+y+z=1 ERNEHEV, o

8y
e e et el Ila) () Tle) .
“Jz“ Ltz dydz = Y Y (@, b,c > D).
¥

iE fECL RSB
Ji== .L[J.z“_'lyb"lz"'_l drdydz = LI] dﬂ:r_:r d.jl,rl-l_:r_;II g2 lyh-1z014;

0 [

l—z—y

IﬂnldIJ (hlize)u
_‘.:‘J -.r:“_]dJJJ "yt -z — g dy.
n ()]
ﬁ%y—[l—:}i i
i 1J 7 Ld:j 211 — ) (1 — )5(1 - 2) dlt

dy

- ir -(1 —I}Hdzj' =111 — 1) dit
C Jo 0

= lE{u.h+u+ 1) B{b,¢ +1)
_ L M@T@+et+l) T e+1)
T cTa+bte+l) Tlb+e+1)

- T{a)T(k) I'(e) a
 (at+bteTlat+b+c) =

Bl 23.3.2 @E o, 5,7, (&

1= [[[tadude ¢ 1o,
Dl+.u:“+y + 27

HRIWME P D={(z,5,2) | 220, y20, z20}
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W ARMETa>0, A>0, v >0 EF#--H0RE ROEETERH

::TU_ %. o= “'.Z-|.'-|-_|I| g = l'z"'l#. = .ul,?,l'",-’1 ﬂ]‘u

aZfa—1 2 a1 2y -1
__8 Jju*' 1n" -.wﬂg g s
oifty 1+ + = 4w
Hrp 2= {{uv,w) | 020, v20, w2z 0} BERERER
u= psingcos®, v = peinysing, u.' = [ C08 &,

p20, 0S9< 3, 050

= 2 1
il

T, . 12, a4+ 5)-
l= —)-s??—[w nns‘!'“‘iﬂs]n”ﬂ‘lﬁldﬂ‘r Ein'i{“ +3) ! peos? 11 pdy
) G o

xj.hx F’ﬂ:"ul e s d
0 1+ 0% ¥
1 1 1
i 11 1,1 1y [retaTgtst
= m?’:rB(? ?)B(_ L ?) _L 1+4 s
CINA i'1]':1{'511”—."1 = = F + ? < 1 MG - P#is, #EHE

[~ S wm o p - (e d))
R (7 5
=g () (E)r (- (G +5+3) O
IR 23.3.3 R4y (W LA 395 TIE] 0 6(2))
ffa}:f:’“e‘(‘”%}dx, £ 0.

1 B MBREE ) ET >0 R By, B ERGE

’ e . —(x"+ £ 2t
r{r.;ﬁjn 8 ?’}(—?)d.’r.
w“:miﬁ%ﬁ&mmWﬂL~ﬂﬁﬂJﬁut@mﬁ$ﬂﬁ.ézzinm

1
.r'm=r )y
B4 yt =z, Il '
o —(z’ !2} )
;'{t):—ﬂr o Ve da = =2/(t).
1]
B 2L
In I(f) = —2t+C,
Itt) = Cet,
:;.hwj;:s:}:J'“r*”d::-{’l,mw.

o
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fm=ﬁe-“.
W2 FENIEHENTARE, @AFHETR: 4y=1 1
It) = J'u”" u_('i’ ) ﬁ dy.

b A U hn 74

zrm:ﬂ i +5) (1 ) dz=e .—’fr” (-4 d(z -

) ¥
— g B | e du=yme 2.
—_—

BiEE 23.3.4 W] Riemann (Y zeta & SUATA 4 228

=Y =) o= = §>1.

n=1

W AHFar>=0FEAN
1 e

-1 1-e=
-
E_’{1+ﬂ_“+e_h+---}|= E e ™

n=1

[ g o [ (o)

=

FTREVA>0F

MTEEN s> 1, &% ﬁ:r'_’u‘” KT z € [0, +oc) BB, Al

S S

o _— =1, =1 i
; P I: ¥ e dy
XA T A0, 400) B—FONEAN, TRESA S+, 8
400 xs—l _ _ e 1
J{] ﬁd-ﬂ = 1"(3] z ﬂ,_'

n=1

1
BIEE 23.5.5 ;F:J Inz_g,
“ —lt

B Sa=ct
0 T T T 4 e SO I T YO o R -
J s L et = Jn =1

(31_ ml

my

f

z)

il
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fF LER Pl s = 2, 1

' lnz rl'r'——l"l{‘:‘]ii‘-aﬂ—a o
o T—z =T 2 5=~

BIE 23.3.6 51 — J”(Jaz 7)) dedydz, Kta>0,p> 0,2 £
i
A 2y 4 2 < o® BERER 2° + 3 = ay 3 F AU () Viviani 4§).
M W o200 (4 ey G EE ). HELERER,
1 = {{r:8:3) |ﬂ$ﬂ€.ﬂ:* 0<r<asinf, —val—12<z< "‘g?_—;—i}_
Fre
= r 139r1mﬁ J V"a’ - r’J rdz —rdﬁ'r Er(u - 1*) 9 dr

.Eﬂ'.*j. o sin 3
) dg = da** r (1 — cos™*3 @) de

:__I'"(_._‘szﬁl:ﬂ —) @

o p+3 Jg
4a™d [ m [‘(J;’%l.)[‘(.%.) 0
o w(t52)

23.3.4 1 AENHFEDEF)LEEL XL

AU A4l T e dos 20 F = F 1 m:

1. He>0M, Iz) >0 HI(Q)=1;

2, T(z+1) =zC(z);

3. InT(x) £ (0, 4+o0) LA T HE

KT @Sy — N Esns B2 Bobr (/7)) 5 Mollerup (S$h8 %) £
B (1922 ), AP LHM =R SAE T T B

8 23.3.1 (Bohr-Mollerup ) 5 L1 (0, +00) L@ S e
FEI =A%

(1) flry > 0, H f{1)= 1.

(2) flz+1) = af(x),

(3) In f(x) £ (0, +0c) Ef FiE,
il f(x) =Tl2), x € (0, +00).

WE e REGEE LR =% MHEEM 5 RE (1), (2). (3) #H—FEMHE
HOET LA T . el (2) HERX e (0,1) #4TIESH. 4 ¢(x) = In f(z), W
ple+ 1) =plx) +Inz, 0<a< oo, {23.14)
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e)=0, Lo ETOHRY R0<z<1, BE o &
[+l m+lnt+itx), |t ln+d]
=AHKELENEE, 7

Inn = g(n+1) - pn) € LLF 1) —pln+ 1

T
cgin+2 —gln+)=hin+1). {23.15)
B, B8 (23.14) I
wln+ 1+ x) = (x) + Infz{z+1)--- (x + n))].
A (23.15) F e

sl nin® b
0< @lx) ]“(z{z+ljm(x+n})éxltL(l+fz)'

A SR RIESE, Y no o, B

P ) nin®
@lz) =In (nlﬂ_ﬂm z(z+1)--- (2 + n})'

[
- nln*
J(z)= lim I{x+l}_’}_{r+r1}.
FIFBIRE 16.1.4 gt f(z) =I(z). O

F OB mEEeRe T e, T hE AR T B E
AR (BT 8 7 &), TERARZ—4 BT

i 23.3.2 (Legendre AfEARX) M T o> 080
ar—1
r(2e) = 2 ror(z+1).
B = Z20(5)(250). W r(]) = /R et oo
/£ Bohr-Mollerup &3 #5%&F (1)—(3), ol A
=l +1
e = 2=r(F) r(251).
FiHorb o M 20 W BIRT AT £ 2 2 O

Wi 23.3.3 (FAAR) B TF0<z <1 L

T Ml-z)= Eh:‘m .

406 A 0 T A R, FRNTAT AR e e 4y s HE R T = Hpiiik:

iE1  FUH I 88 Euler-Gauss 7 95 R &AL (28.11) (8] (13.38)) 5 E3%
SR ESHERRIEN (13.30). Rmy LEE 13.4.4 LUK (13.40). O

iE2 HERHET ®¥YS B AR XRHH

AT —2) = Bled — ) =J:°° m &,
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RS RIS 16.1.3 ) Euler Bl 23, Ol
iE3  FIF LA 402 TS 8(2) MR XM 2m+1 < i, i
o pBm % (2m+1)x
J_E 1+!2n dJ‘—;Lﬁ(‘T
FRH
P+ 1 2rr +1 2‘.’(1-5—]. 2m+1
T'( :Zﬂ ( I ) B( i 2 in )

2mil

_ [ty
_L: Try W

-+ o 2m
=2ﬂJ. =2
0 1+-'l.'2"

(2m+ 1)n
SLES TT

% x NEEH, it 2EL . 0

BEE 23.3.4 (I' &M Stirling &4X) XTI BMEHELAT:
Pla+1) ~ vVare (£)" (@ = +50). (23.16)

W (IR E [46]) % Diz) = J':'” et dt 14 ¢ = 21 + u), BE

T(z+1) = 2= e~* rm[u + e~ " du, (23.17)
_i‘“ In(l1+wu)], =-1<u<4oc, u#l,
hiu) =
1 u=1{,
Wk AE (—1.40c) b Ao ko o ¥, iR 2
(14 u)e™ = exp - l‘;h{uj)*

TR, A (23.17) fEFCb u = *\E‘ @

Do+ 1) = a%e*VEz [ dals)ds,
4
M AT TR, & L 364305 MELSI T ! fY Stirling AW & 1348
i) il 10 s dl il ol LR E SR A R 25T nl i) Sticling 2550, 34 A0 374 @ipgEE 15
ch b bofer R B SR e Sticling 25 AL Ak, SEEE N 363 iR (10.31) FInimuldeEs i T oS
Bernoullt BU—cIE 00 Sticling 25 7.




304 fot=% L4 TF&s

Gl = {E)«'IJ [ —,-Ffi(.s‘/g)], — % < 4 < +o0;

A] LA E:
(1) FT e, Y2 +oo b, vels) e}
(2) B =10, Ms>0,80< v:(8) < this)
(3) M s <0, 7 O<yls) <o,
(4) AT A >0, FBLE o 071 LB rm iy (s)ds fEFAK ) [—A, 4] L
“Folcs
(5) [ v () ds e
BRI, W e) AR
,,.rf].ﬂ.uj._m e (9)ds = me e ds = VT,

» . I( )
; T+1
Ao o
ERUE KT T R 3 Stirling 274 (23.16). 0

F EXHARRT I &8 Stirling 22 AR AEA. S LI 363 & (11.31)
FARET T B A8 Stirling 20500 [18] (354504 540 /p37) B8

23.3.5 &3
L

itH
1 dﬂ? . oo e
m | =i @ | —ﬁ:—“HJ, dz.
\IIII.?
2. W T A B WM ET
() J"’rimnﬂmr (lal < 1);
]

(2) L“ 421 —2)dz (a,b> 0),

3. n RIEWE, p> 0, iEWH:
B(p, 1) =
4. EW: Inl(x) 2 FoheRE.
5. SERCF TS BEN AR B(p0) = T (0
(1) T(p) =2J:°° w1 e dy;

{n—1)!
plp+ 1) (ptn—1)°
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(2) T(p)P(g) = lim 4 ” £ (ayv) dudy,
o glA)

flu,v) = u:ar—iui’w—ie—!u“+n"'i'
ClA) = {(n,v) [0S ug A 050 < A},
3) 4 D) ={(ne) [o<r<r 0<o< L) w

lim ” flu, v)dude = %E{p*_q}f[‘pﬁ—q},

At

D{4)
Hm J flw,v) dude = %B{p.q}r[p-l-rﬂ:

A=+00

B34}

I(p) T'iq)

(4) Blpia) = 107 5

§23.4 N TFHFEY

23.4.1 H3¥Em

L SBEREMRARIEIN L -HENERET AR HTENORER
VI T, W P | T R T RS, 7 R0 58 BRI L 4 HTIE BLANSE Bk
DM, — Bl A T (R R T WAL, (BB, el
F NI S T — B e, IR A R A

9. RS B MR T S g0 A" B S — A 1
SN )M (ST AR, BT AN T 1 A0 ) S R A dE AR e
MFNA-AEER, REANHENEEERODOBO. BTEIANS%
HEAE e, RATAT LA B 2 AT M T AL (B4 . A 0K) (M0, WA AT RS
A (TR i R AT 5 N TR K2R R ) 40 AT Y (T B £, WA
T B ATl . (E BRSO B, B —S AT, GEHARASIA
B LS, OB R ABUME, R WM. it 3 Dirichlet B4}
[*"‘ SNz 4. EEERATEEREN p(a) = J e=0e SINT 4. ue o — (B

u

fi. ’%I)\.Eﬂ Fe "™ HWPMER, 3 o RPAWHEFEA ﬂf%‘ﬂ“]bﬂf L jne-o

RBRHEF, RET o> 00 [© (=22 ) g e E——
T ARG TR, W

wila)=- J:m e ginrdr = - :&_ ;
B ola) = -E— —arctana, a > 0. MR (o) 7€ [0, +0c) FHEE W
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oS BRE - T =
JI.I' & = 5’{“] K (llltrg"' vﬂ{f‘r] 5

3. B SRR B — RN 5L o6 SRR B RO, F
WL E PRI E S, WERRER, SR, L:J.J LT dr A,

fieteth o = o, A [ LSk o, OSRAINE 1R

4. B RS BRIk, S MR, iz, @, BEHINITE
I, AT AR B (1, AR A TA XS ERR L

5 SIBRARR VP EPERN e A SRS U BRI
sk, IR BRI AR 1T 31 8, ST, R E. KBS H B AT
MR R AR ST — S RSO, AR AE i B SR
(UK — BB %) BT, FTOLERIBIR JE T ISR B, B A
4 HH 3 0 A I L ).

A B TR, TSR S — SRR AL 4 DR L
HERAEHI R B

23.4.2 38

ra{l—

1. 8 flz. ), folz €) SR 2wz t)= —r dfr 5. lf(E.TJd& K aRIE
W, E: uwlz,t) W2

Ju 28
ET = 3z + flz,t).

2. iltn HEBE, EWV]: Bessel B
= q -
dafr) == — &8 d
L) = J;cm(ntp asing) dy
RS
a? I (%) + & d)(2) + (72 — n®)u(x) = 0.

3. W flz) £ [0,1] LEdareah, H £(0) =0, EX

3= [F_ St , »
@lz) = ﬂmdt.ﬂ-:.t:%l.p{l]]v—ﬂ.

il H:
(1) @(z) € [0,1] E—pridgars H
)= J’ ”” - dt, 0 < <1, @(0) = 0:
. 2(0) = 0;

2) flz J-—[ "’“’ dr. l<a<l.

4. B flo) €£]0,A] L80i8 (A > 0). iEW:



(934 A FHEHER

tim_ [ ()12 gz = 2 (o),

m—s-£00 fn

5, B F(t) = trxe—“f(m]dz. L fla) £ [0,8] B RATE (Wb > 0), H
1]
;ET;I(J:I = X, iEHE. tE%lF{t} ="\G¥,

6. i3 flo) o, | r” £ () clr VR, EH:
(1) glty= J”” JUt+ w) f () du 45 (o, +oo) L EATR:
() ILT*W:I 'Huqmdr—r F(x) d.
7. thig FAleE B (0,1) ERak e
1) fla) =J:’° e

| sin ¢|™

@) gla) = [ —L9L_ar, steb f) 2 [0,1) Fods Rarmten

0 V]t —nl
8 REE (22 + 9?4+ 2 = g FEI AR,
0. ik
& 31 3
(-ﬂ-) +(%) (;-) <1, 7oy 220
W R AL @ éléfd

0. REEBEL =7 + y 3 R" Bt A i R o SOOI ek,
L1, 8 () 750, 1) idisk, EMW:
limn r ﬁkt"‘uizflzm}'d”’ = l.?‘ffﬂ}
i=++ac |

12, i@ J:‘ﬂm] da Wedk, FEW]:
i [T e ey = F"E Fads
8]

y—=* Jp

13. 3K [.Txc:m.r"d.r R

]

e L"m I de.

15. 3K Laplace (f &4 i) B4

el ~ o i
i cosbr _ 4. :J _zsinbs 4. 0b>0, ke,
‘ JU (a2 + 22)F A it i
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16, NIF T ALY Gauss FEBISHIA K (13.38) TEBS: Euler %%
7= l|j]:|.1 (1 e %4—... 1 3_t —1ﬂﬂ) =_1—-r{l;.

T— 00

17, (1) FFE s SURRHE G g LR
il 1@)

1 4 v gt = H (.I_" "

k=1

(2) FH (1) UEBH:

(3) UEAH: Buler S8

SIS

=]
g S
t
—
2
i
L
s
|
i
b
A

D --nlz..ls-':-r.n-ﬁ'c_:
by |

I% 23,2
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A £k 5241 i §24.2 FI AR A AT 8 SR — R A 2R AR A0 XLt
B A LR XM LR S Z R e . §24.3 fH I EAY Green £238, P L Al
RO AR M R DA SR R R R, Y 244 v 4 e b 1 R e Y RE Y IR 5T
TUEY] Brouwer Fafini e SHAMBEREE. B — RS E A APaLLE.

§24.1 E—RhLBsH
24.1.1 H—EMERITNENSHERA

R™ UL A Rl d, M B RS F Al E I = AB #9 RY
i — &M A R A = B, W © ek oH thek ol 4 dh g, 2700 A ] dh
% fE 5 EMAT BIKEELERN N A=Ay, Ay, A =B, BIRET 'Y

BT, IR Ap. Ay, A BIEREHE W R ATEL WA T AT,
R M I, T, R
Eup{! (I',\T)} < +oa,
W IR sRAc g, A (7 }_supu (.1} ok Tl

T it S 7T T R i t,mg RN, SRR FRENET b &
FIreE—neT: A= Ag, Ay Ag, -, 4 = B, 12 AS, H M A | A iy
BRE A A, L, d(T) = max, {a.s*.}. HELE, € Ay Ay, TR

lim Zﬂe )AS;

d{ T y=0

Wesk, HARPRLYS I B9 R AHEER, ]'iﬁ'ﬁﬁﬁj'{[ I b —a (S —) ik
e, HRIRAR 1 8 J"z;f i LoSE—REhETS. ik

[ f(a) ds = LH flz)ds,
R i eR A S th B ARG ALYy, B Stk A R G R TR %
M R et I = AR, (BATE B At A NEN, i8R T = BA, 1
j,_ Fl)ds = jh ) @,
AR BA
&0 R PR REl R, Fée r BiEs W f €D ERE—RiigR
SRR,
HFrRERGEEDCE MM miiig, HFsiidr
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Fe=x()eR" a<tgh,

WS TRk o
. +
ds = |&'(t)| dt = [Zgz;{:;;ﬂ] dt.
i=1I
M
J fle)ds = r Flalt))|='(2)| dt. (24.1)
r o
PEE 24,10 R T _—.j{. 2 ds, Heh O N
&
4yt + 2% = B
r+py+z=0
W1 (REAE) ASHMECHSMEAR BT CRMRID 47 427 =
R 5ENHROH TRz +y+2=00%8 BRETAN—FTERE. ©& 20y

Vi R A — R, R H R M B = 1 EL B
z=—(e+y) A2+ 422 =R, &

P dzy+yd= RJ
¥ AT R AR = (2 4 )
% (G (g o -
3 R & R

2 :=ﬁcoﬁt, 5 +y= ﬁsuli te[0,2n].
HI Bl 2 H e

2 o P
T =4/ =Heoost, = —sint— ——eost, &[0 2.
y 3 V= NG 10, 2l
fhz=—(zt+y) +, 8

:=—iﬂmf——3—ﬁini .!G[['i 2]1:]
ve vz T S
I
ds = V’I’I_I'{ﬂ]z + [0 + [2'(£))2 de
cost | sint \? sint  cost \*
—-RJ hl]lt+(ﬁ+ﬁ)+(vﬁ_ﬁ)dt
= Rdt.
wA
S _ T2 p8 . 0 ey -
chds_[raﬂtoa e O

18 2 (FIAAERY) dusiEg

I z*dsj:J y2d5=I 2% ds,
c c o



f24.1 HF—-YdEy

iy

J s = ij (2 +y* +29)ds = .lﬁ‘zJ- ds = 2RP.
[ 3 Jo @

3

24.1.2 F—RphEF oMM B
R AL, (F R g 0L F i .
RIAE  70 (24.1) 4 f =1, g RHE R

§ = L- ds = r VIO + O+ [ (]2 de.
SKERSER A ® G DTS E R p(r.y, 2). ML I FIRE

= Jr oy, 2] ds

et r pla(),wit), 200) VI (02 + [ (O + (1) de.
Kbt MRS ER M 1 LR (0, o, 20) B F IO A SR

Tg = LJ apleayyz)das; w= rl_n_’ yplz.p, 2)ds, =z = Lm,l‘r zplx, g, 2)ds,

rt

e m -'j‘ pla, v, z)ds FehEEH i,

FIEE 24.1.2 Kbl

{Em —y)* = alz +v),

2 =yt = 9 2

5
M, 0(0,0.0) B Ao, wo, 20) BIARAE, Hed e > 0, z0 > 0.

W e TSN R (2 - ). HFIRE AH

(r =y = afz? —p*) = g“ - o

i §%% 58
2 da -

r—=—p=
#5 (24.2) {RA B — 1
4 py=

M1 (24.2), (24.3) - BRI B

3 93 _us
7 it

(24.2)

[24.3)

ol (B30, 0 0s) L (30505 B s
214 a VR ' 2 a TR ’

4 R R

p= L83 2/ &, ~1/%) 45 Y & -1/3) 4.
__ﬁ_(f__ Lf_'_,-...l' I.!-) % dy_,g(f_a_zu_ af?z ”)dq,.
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ds = /da? + dyf + dzf = —‘%ﬁ— (f{'%z”“Jr a -_‘%:'““) 2 = v2dz,
Fr Lt
I ds =JI“ =Bz O
¥ (1]

PIRE 24.1.3 iFEKE «° + y* + 2° = o® EF -FHIR 0T 0 F LN
(w0, 1oy 20).

B ORGSR a, e = 1,
m= Bra W 241 W, &L ERRAE
1% 2 = ncosb,y = asing, M ds = adé,
H

J xds——-rnumsﬁadﬂ——-u’.
i o

mx-mﬁj ndi=e3, H

Iy
L' rds=0.
"o ' :
u
Iy = H(Jrllxdﬂ“i‘J-r,ﬂ:dﬂ) = *3'? m 241
i E AR
Ho=20= BL.;Lt O
24.1.3 &K3IW

Lo iEE TS R s o
(1) J'c (13 4 43y ds, Hoth © BB #2084 23 — g2/3,
@) [ VP ds, Jisk © ity = a, 0 =0, p = (r B )
Fifr SR AP R 4
(3) L lylds, st © AAALEL (22 + 47)? = a*(2? — )
d AR ,
(@) [ S5 Heb O HBEHKy=ach I
(5) L‘ sds, kb C Fligh 22 + 4 = 2 4% = az M (0,0,0) 5 (0, a, v3a) B
3.
2. K TFH| A R AL

(1) y:uu.n:sin%, = %I“H M (0,0,0) Bl (g, wo, 20);
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X

(2) 4yt ret=a?, /2 1P uh(arctsm ¥ ) =a M (a,0,0) 2 (= y,=2),
3 RSN e y = r:ch% A0, @) B (b, h) BT8R LA B

4 @0 =AB ER" $ B8R K ML, P MRKILA L o e e 1),
fitee—M e eI o= 11, 70, - .1,), B8 M A S 2 (R Az (990

CET s BT —4 [0, L] Lo
x==z(s), DN<s<lL. (24.4)

BUEIZE " LIV s ABEMESECTE N (244). & f ZELGE I Eee#, o
FrED LS -SSR U
J- fle)ds = J-L fle(s)) ds.
n ]

§24.2 FE_RhNS
24.2.1 ST RMER S HENAHE

RS  E B L — R e R A i RS A BT . B R
SE T AR AR TN ER AL IAPFRY AR R e, T LA R L U R
EER Y. B = AB B R sh— S AR A

F =F(z,y.2) = Ple,y, 2Ji + Qlz,y, 2)j + Rz, 4, 2)k
g L T LeymRAES. TS r i - BaES a8 T,
T:d =g, Ay A, - Am =8,
oAy = (o4 5), Ao = &y — w1y Bt = g — Yio1, Dz = 5 — 20, AS; B
R ACTA ML, A7) = max {AS). fEI (6. G) € A Ai, MABIR

d[!},ﬂnz (P& G Az + QU mi, Gi) A + R(Ei mi. G ) Az

TEE RIS i) & ik B R (6, ) MR EBGE TR, W F k&g
RUEL EEA S TR A, IRIBERR P P s Rdhegi e, 10 A
! = J‘F Plx,y z)ds + Qlz.y, z)dy + Rz, ¥, z)dz
% _
I:J F(z,y,2)-dr.
&
& kR AL JURR A bR R T
HHERERE MG r 2N Es
z=ux(t), y=ylth z=z(t), ag<t<h
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Heplo bl R LA AER., 88 Mo EF b0 5 r Em 5, & Plo,y. 2),
Qe y, 2), Rix,y,z) £ I EEESE W

[ Plawz)de+Qay2)dy + Rzy2) ds
= [ 1Po(e) (0, 200020+ Qatt). b0, () (6 + Rl u(0), 202/ 0)]

BIFE 24.2.1 1584
= J (% 4 2zry) dy,
[

ﬁ#ﬂﬁﬁﬂwﬁﬁﬁmL%ﬁw§;+yz=L

?
AR ULEE RS B S LS
r=acost, y=Dbsnt,
feabie rm) e 0 T, 8 o,y ¢ BIEIERACATEA] boost dt AR dy, 13
I= J: {a® cos® t + 2abeostsint) beost dt

=nibrcuu3tdt+2ub“rmmztﬁinr'dt= %n.b*. 0
0 0

B0 24.2.2 £ T — [ Pdr +2idy + r2ds, Hip Pk
I
Pyt s =,
4+ y* =ar(a>0)
2> 0 09885 (8 Viviani RITHSMLE), HM » $iFAE F RS,

BB RE2.0. kRl & e gERisN bl y 2 2R N
WERITHER, WM&, MALE WB—1LHEE LI NELE
o=rcoafl, y=rsinf, z=2z
T rzssamh
r=acos 0, y=acosbsinf,
z=va? — r2 = a|sind), —% <h= %
U A ),
iz Gl
= J:::f& [ cos® B sin® B - 20 cos B( — sin )
+a®sin’ - a(cos® § — sin® @) + a® cos' @ - 2(0)] d4.
Bt e, HET 2(0) RMaA%, Fril 2/(0) B afh ¥, HOE =l e
dd, TR
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/% - i Fi
= J“ a” sin” Bcos® 0 — sin @) @
—uf2

~ 948 J”“{ainzﬂ 2sin' ) df = — %ol |
i ]
HEBHR RIS ERSE A ERERS Ukl B Wt Bes 45, 610 BA 4% Bh
T ) i A ) R L P T ol e B
IR 24.2.1 {IERCTH L I A 2 = flz.y) L, BE T % 20y F
H EEE Ry, 8 Plz,y.2) fF I EiEdE W)
92 Plz,y, ) dz =§: P(z,y, f(a,y)) dz,
r ki

by AUERYS P AER B

iE @y MBRTEN
€L = 5":'{“; = 1"-"[”1 nEtsh
| ] ek I I AR

z=p(t), y=vt), 2= flet),v(t)).
T

§ Playz)dz = [ Plet), i) £e), v(e)] ¢ (0 dt
= 351 P(z,y, f(r.y)) dz. O
24.2,2 ABEHERONXE
BT dr = vds, 0P ¢ HEERGRE S R RS DR, i
.[r Flz)-dr = L{F(:ﬂ} 7)ds.
M e I, % cosa, cos 3, cos~ ] il d, W
L_Pdr+ Qdy%—RdzzL[Pmu+@muﬂ+ﬂmsﬂda. (24.5)

Yo TEMgs, Ritkerrmn Y
SRR T MRA LnT) = F, R
FE 24,2, 0
Zen)=Le,T)+HLrn)=a— %_.
El
cosn = —sin(r,r),  sina = cos(r,n).

THE 1 R e Bl 24.2
Jl;- Pdr+4+Qdy= JF [—Psin(x.n) + Qeos(a, n)] ds. (24.6)
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24.2.3 BB R
RENHWIN

PIER 24.2.3 L4004, TR S R AR, TR S B R
AURER r 1T A R L
F= %n
e o AL (PSR E m=1 A rﬁﬁﬁ“ﬁ A fEEhB|irE B (AR i
7145 Bk .

B UL (e y) Ranmingils. WA Y o S sef e, 10
eosfl = —%., sinf = —~‘:’_—’.
TENE &, y HEW 75K
Filz.y) = Frostl = —-u,'_i:is. Fila, ) = Fsinfl = _”L

Wil LA #E s o i R
w= “”J-m ﬁi_l.—;y—dg’i

Rk 'rd:rﬂ;dy 1L (24.7)

Hinig », y HEB#&RILAR r = plt), y_w[r] ﬂa‘\ Hrpa<t<h HS
= VTR = VA
B, A (24.7) RoE. TR
=1 -I—-—]—),

2 rd_ o
¥a Fa

ok A TR R feRE SRS A B E‘JEEH. O

BEME SFREKEDCR® LiC B, @V RED LT N
FRIME F T RAFEA (@0, 20) € D H AR B, &G SRRy
Il 5 F BIRGIE T — . QUFR I R f 1t D CBREEEhER. W I MBS

e=z2(t), y=plt), =z=:z{),
WIETHL (), wie) T 2(0) 2L T sy 4L
. L B ok 3 Of dy . k. 9f (24.8)
dt |Vl oxr® At |Vj|ay" dt VS| dz”
VWA R 2(0) = g, y(0) = yo, 2(0) = 2o, HIBW S Fr FLEELAR Y 7 (0 1 T8 B RS
e B ™, o), plt) # 2(t) & D ATFAFTEMT O @A%. b (24.8), I 1990
R4 il 22

O ATE AT AR A ERE 1S, BT LA B A R, L2 b

S LT 1 RS B 31ROk HE.
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ds = /(2 (1))2 + (p'{t))* + (2(1))°dt = dt.
FITR A0 R P oFh i i 28 F Jroh b 00 RE 21.3.3. AR ¥ BT ER K
Putnam B3 = /\ifY B6 B, EANHHESTERLFE 21.3.3 (985, 1
A7 1 ] Lol s e R B E Y R G T A 16 SR 4.

HIRE 24.2.4 1% flx, ) ERUEH D = {(z,0) | 2* +¢* €1} ERTEEMN
—Fr S, R Sy € LY (e ) € D. W 8 pylxo, ) € intD =
{(y) | a® +9* < 1}, 88 (2 + D)y ) €4

WE R A (ropo). TE V(@) = 0, W folza,po) = fylzo,m) = 0, W
AR, MR VS E D PR ATEE, W £ £ D PR ElSFE §
It [ DPeeEis, ReRhER

z=ux(t), y=ult), tel0,T],

I @A NE S, #8000 (a(T),9(T)). Bz oXH/a
saymn - o0 = [ (a0 + Lvw) a
A0 4
af

‘” 0

2+
_ [V = ay Y , 2 74
o V@ar T war VO e

- {V.f(r y)-7)ds.
BRI ME FEME E}htﬁiﬂ-fih.f_ﬂ M, W21 mEE intD Lk
HVfley)-r>2 Wt
22 [f(=(T),y(T)) - £(0,0)| =21 =2,

b T &, EIEAEE (ro,y0) € intD, fE Vlwg,m) - 7<2 XEXVS H5r ),
VS (2, 00) -7 = [V (2o, o) €2, B (24 )]0y y S+ O

A FEE s Trer 3O T R R A R, T pUR R N
EHmNEES. HEXEM AU m P ESgEhAaER (Wi EEEH
i) (1999) 8 106 4 674-675 7, HAEWI(E il L8 L8 2).

& flm) M5 AL, r AR R0 0 BEER

D={2= (21,83, &) | 2] + 25 =+ + 23 <%}
LHEESATIMBR R WAFES po = (pL. 03, - pf) € im DD,
max{f(x)} - min{f(z)} = |V f(py)| - 2r.

T L A R e gty L o e R O T LA A 1A 4 i R B s T L
24.24 &38
L[ yde ot (y - x)dy, Hob LowieE, AB S A S B, A= (1.1),

L.
B=1(2,4)




418 f—twm$ di=g

(1) AB RHE AB; (2) ABWIHRREy =2c—-12+1; (3) AB Rir4
ADB. D= (2.1).

2_3&1 Z dp 4+ —I— dy, Jorb € RIERS £ = a(t —sint), y = a(l — cost) A
oV ¥y—a

:I-a=%§u £= %Eﬁ--ﬁl_

3. R - (x4 1) dr + (#? — ) dy, Hop @ REL A1, 1), B(3,2), D(3, 1) Al
— e, WE A .

4. R L:ai:y! da — 3zt dy, It O Rk y = é;z B (0,0) % (2,2) i -EL.
5. %‘lflar (v +2%) dz+ (22+2%) dy+ (22 +4°) dz, Hoeb C BT 22447+ 2% = 2Rz,
2%+ E‘J'E; Qar B (0 <a< R.z>0), Hi z s S 4.

6. ,;aj yde + zdy + zdz, L C RIRE LEHE:
& = Rsmpcosf, y= Rsingsinfd, z = Rcosig,
R>00<epsn, 0l <1n,

HHWE (1) R, ¢ ARE; 5 (2) R, 0 AN

1. :ﬁj (2% + 5y + yz) dz + (5z + 3zy — 2) dy + (3uy — 42)dz, Hp C H
(1) r—ﬂmty—amnrz—_—-ﬁtrﬂ?}hm Bt

(2) HEE AB, £545 A= (a,0,0), ¥4 B = (a,0,b).

8. LHINE Plzyz)=yi—zj+ (x+y+2)k RFLEBHE x = acost, y =
asint, z = 'g'&i'i M Ae, 0,0) BRI Bla, 0,0) B, J185 F 3R A 7).

0

" . 2u(l — &) . ,
RS LS F = 1fy3‘+ l:!;{+yf]=}'? EHTF, B2+ (p=-10=1H8
(0,0) HMLET 4 FEESh R (1,1), RIPAHPTERYTY.

§24.3 Green 243

24.3.1 Green £&4%

Green 22 R FRIP AR B B SEKRGR L6 el
BRI LR By 2 (AR TR B HE AL



f24.3 Green 2 X 3ie

WD R AN R R, 6 R aD B o R Ot 4

M, LA PQED L ATHER « Al y 09254 0R T, WU F2 Green 243
T

L[( E’: 1 %?)d.rdy i}f’dz+t2dy. (24.9)

Hop D WA AT DR IERT.
B POl b 2R B S 2 Ml 26 Rt (24.6) 50, Green 4030 (24.9) LATLLE A
ap aQ .
H( e S ) drdy _e§ ~Qdz+ Pdy
B an
= §a [@sin(z,n) + Peos(z,n)]ds,

o £ aD Lssrdm g, BE Laon) = Le,y) + £(y,n) = g + Z(y.n)
(2 0LE 24.2), W

”( %f: %‘f )ﬂm‘i@ flalf’ﬂm{z n) + Q cos(y,n)| ds. (24.10)

Fe)

25 (24.9), (24.10) £5IRATHR O 1 6 48R ¥ o b s ER 0 0 0 7 ik, BRI A
Green 230H iR Bo fb A — 5, BMEMRER C T2, 11 6] LT 5 hn <4 B
2" Wik

WIS 24.3.1 C Jaetns 20 —my® B (0,0) 31 (F,1) puane,
I= Jc' (2xy® — y* cosz)dx + (1 — 2ysinz + 32%y?%) dy.

B & Plry) =21y —yPeosr, Q(t,y) =1 —2ysine + 3x%y?, M

_E.‘Lﬂ:n ¥
dy  dr
AT E M Green 23 (24.9), #FInsaahsk (w@ | B
24.3), il
- c
- L'+.[BA+L0+LH+IO.4'

i Green £:38, fIZHMB AT, TR

B e A
I .[-m ' JIM. 0 &2 T

= [u [1 2y sin """r'?l('g- il ] dy = l:— O F 24.3
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GIEE 24.3.2 ity

:=§> "““f"“:} da,
e ¢ HIERARNRRA®E, r = (5, yJ r=rl=yvai+yf nkC LR
(i )
R ocos(r, n) = '."

I's =‘]E o cos(n, 1)+ 2 = cos(n, ,y)) ds.
H(0,0) fF ¢ S, FH Grem 2k (24.10),

= H 2e(5) +3y(F)| dedy =0,

e p BULC B RRIKE,
1 (0,0) /£ C 8L, BL (0.0) BELL, LIRS bR BERER C., {8 C, &
CH, O RC. Z’JilﬂﬂflLJﬁﬂg D, W

i _(f; (_I' cog(n,z) + ~F2-— cos(m, y) ds +¢ = cos(n, 1) + T cos(n, L‘J)

*1[1—-

(xcos(n,x) + yeos(n, y)) 93

_§ (LQ eos(n, 1) + r.‘ua[n y}) ds.
o\T
Je €, LR EEIEL R B n B 7 19E SRR R s ﬁﬁﬂﬁlﬂ!ﬁ Green 2030, W
F= -c}nr (}%} cos(n, z) + ?ﬂ-cm[n.y]) da.
{EEA C. L,
cos(m, ) = —L, coslm.y) =—L, r=¢,
LI
1
- —ds = 2r.
I 4)::, L ds—2n

&

1 (0,0) € C B, LR s MBI © Atk
OA, OB, i OA, OB W1FEfR 0 (0LHE 24.4),
R ¢ LR AR, Mo =n

B A
fE—EL (0,0) gihls, e HEEHNE B, \ /,/
& B WA C MRS C.. B By
iﬁm
7= unﬂ —ds- lim 6. = 9, 0
£=ep (q =+l
Sorp 0, O BREREI -0 A O M 244

SE PE@(EA Green ARMAM: P, Q46 D bkalil ki A4 Amp s
K4 (0,0) 2 C 4h, C BRI © LR ibhIast. 5950t §5)ix
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HLOTIR ), CHAEEA (0,0) € C AN, fufl] Rt e BlE i ¢ LR IEY
T A, B Green A388ATULAT T .

B 24.3.3 3
I =§; ﬁwi: [(.ﬂ sin + yeosz)dr + (ysina — rcusr}dyL
¢ 2ty

Hep € 2?1y =1, Bl )

® 4

Pla,y) = - wEing 4 yeosa),
(1) = . (s b yeosa)

Qay) = %y? (ysinr — reosg),

£ 8 % - %5_} M T 6] 6 A4 A i 584 (K 35k 1B Gireen 2038, LR

Cp 1 x? +y* =%, BURKEH A, W

I = - )
i 8
B XFUAM I Green 243, T
21‘ [ ¥ .
£ :tf"ﬂ: o [izﬂmm+ yeosa) dr + (ysine — .rmaa‘:}dy]

= ;]5—(1){ e [(wsine + yeosz) dz + (ysinz — zmz’}dy].
il C. kX% D, | — % Green £33, M
I=- ” -2V cos zdx dy.

-

ﬂl
AR P HEREE
1= E]—a{—‘l:tsge"‘ cos ) = —2me" cos €,
() e D, FEMA ve > 080, $2—0, H
I = lim (—2me" cos€) = —2m. [

s T

FHERAEE  (FA Green 200 B S, o LIEFR I FH w2 L
BRI RIS C AT RMER S ATHMERE RN

< e T & =
b_clfac:..-dy— Spcyd:— 2%@;:::31;_ ydx,
FLHb g i L e BT O ) (2 0 R 336340 TR (11.1) EfF ).

PIRE 24.3.4 5 0LENLR
(22 + ) =a?(2? —3) (24.11)
ATRE SNE .
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1 HaEERAN RS- NRRMNES. 4
r =rcostl, y=rsinfl, _"_‘E" << "EE'T
AAKFR (24.11) 8 r = avcos 20, MISK AN

¥(#) = acosfyveos 28, y(f) = asinfyicos 28, —% €<

T
" i
HH

2'(0) = (= sin@)Veos 20 + uumﬂ'm‘——xé%.

‘ 5 —3in 2¢
1 (#) = veos @vcos 20 + asin f—SL=E
r () W eos 20

R EA
zy' — yz' = a®cos20.
B AR 40 U1 )

=2 l#zdy yide = J‘ a? cos20d6 = a*. a
nfd

f22 (AEPSKER) CHLERE, W48 (2400 B9 N
™ =a*cos 20, HE[——~—] 3‘?,5“]
T

=4 1r dB=2r a’ cos20d0 = a®. &
i

24.3.2 TEHM&ERSSREEXOEN

TED% E— Rl B mER i RRTH. W g Eesh, (R 5 Er A
A S ke f0 i B %, 58N REBREEX. A miF
FiaPIABARTFEEREGH AR TR DB SRR R 1M 6E
AU EA WS M5, TR R R E R L

B 2 2 R* ANER, Plr,y),Qz.y) £ & Fi%, 2

w = Plr,y)de + Q(r, u) dy,
FRMEABe . QMM AE B - AREABNTNAHELRAAMAR B
B —&EE, T 2 AN A D B OEEIEE L, 88 ek f o

Lw=LPh+Q@

REABHEX WS LHREERTER, WHE RS w £ 2 AsRas
S58xX.

b TR D A R 0 th 2 (L B G (X AR TE R e D b, Wi D 2
BESKME 2D RTEHANBEGRMN. w=Pdr+Qdy, £ P, Q 84D
AT 09 T8, W T AERe S 4T

LW D AMEE SRHHEC, A



§24.3 Green s+ & az23

Lﬁ w=10;
e

2. & D PNE—#85E C, 4%[ w5 O WA SRR AT, TS I A
BT
3. fE.D A (dbER) AT

ap _ 0Q
dy oz’
4. TEEERE wlr,y), BEE D RsE

dg(r, y) = Plr.y)de + Q. y) dy,
Bl Pdr + Qdy R o e W ¢ 2 v MBRBNEHREY, L
How £ - THYRNSEX, i
glr,y)=| Plryp)ds+ | Qf:r y)dy +C, (24.12)
St (0, o) o D WAE— i, © RIEBHEL B

=)

ENTH
J-: Pde+Qdy = qu = i, y) — @(To, Yo).

Eypa)

B SHZEIE 2423 MRBRLE, (a7 s - TV g L gams
W SHEEE, TR

(5 55 RV RT3 T LR 1 33— A 0 5
P 24.3.5 i Plz.0). Q) TigHmE s, 0 2 = 2 waninBE
R
Pla.y)dr + f‘ Qzay)dy=[ Plr.y)de+| Qzy)dy.  (24.13)

L] Vo Ty in
iE SRR ArtE. oF (24.08) o, MKz kS, @
Play) = Plawn) + [ Sy
LT y RS, )
E u}— (z u)-
BELE. R v = Pd:r+Qdy SRR E K, TR (20, 10)
% (0. ) M (z, ), WHEEK
ple.y) -j; Pley)dz+ [ Qlao,y)dy+Ci.
HBRAE M (2. 1o) £ (2,00) B (2,p), W
pla.y) = Hmmm+ﬁﬁmmw+&.

e |

% (x,4) = (zo,10), 8 Ci = Ca. [
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PIE 24.3.6 o be ATH, WEa—b >0,

L rdy —yda
ax® + ey + cy;! '
B Wow fF (0,0) LLAM KA E X, HABSRa R, K w X FE & 0,0) 1R

mmﬁﬁp w, $eth © BTHLLE (0,0) M4 — RN e, FEesE BUE e E )
FIE .

W B Py = ax? +26£y+cy* » QL) = ax? + Eliry +ept’ o %—r{: -
92 SRR H, HEHIE C:
' ar® +2bay + ey’ =1
et B R RR Ay e, B8 g
# Pdr + Qdy =§ ady — ydr,
o *

i EAMBRER RN, TR

2n
== i j
?Eu Ve — b2

24.3.3 #38@
. WH Green 2:30K F 8IS "R IRER# 0t

(1) {#r{‘ra + zy)de + (2% + y?)dy, C R 2 ==, y =1 WA IE A TE, B
THEE
@ R o2 de+ TP ay, ¢ e sm (1

(3) )R:f (r? -—y‘}dz-zr.ydy. CRfA+y =1,2=y kyBEXNH
o
=T, BUER;
[4] ik Jﬁ F}?{zdy — ydx), Mt 0 &2 (n) HE$EEE = = all — sint) — am,
y=a(l —cos) MM T1=0Ft=2nf5 - b){z-1+y-1)7=
M (2,1) 8 EEEE (0,1) KB

2, ) flr) EEEATRE, LONIERCHE Mk, i
(1) <h Fley)wdz +ady) =D

(2) § Fla* 4 ) e de + ydy) =

3. ,g+ U g Jep oy =22 442, C R 22+ 7 = 6z, n 8 C EMS{A LR &



§24.3 Green 4+ & 825

{uad]

w O ER LR R A e, 1 ONESE L, Gk
q;‘_cmfi.n] ds =0,

et n ol C B rahinim .

RO HERHEANERABNMAAMLE a; (17 =1,2) BHEH X =

e Haay, ¥ = anx + aasy, @0 — g 3 0, B
Xdy —YdX

o X*4Y?
LR AR 22 492 =1, FR AR, Rls

% (t—wy)de +(z+4y)dy
L T+ 4° '

= 2nsgn{ayuge — araaa;).

1L FE R L 4 o e ol T B X 3t
(1) = =acos®t, y=bsin®t, 0 <t <2
(2) 2 +y* = Bazy;
. i 2n+1 y Intl PR AT R :
(3) (_) + (_) = {"(—) (—) v b 0 >0, nRIESE.

i f Q I

HAEH] ML RS SRR R, SRS LIRS
M E:: wle)dz -+ wly) dy, Fl ple), wly) REEE Y

88 rdr 4 ydy

{2
) 10 T+

, IR AN B TR e A R

T B F— WA TG 10, R M(z,y) £ 0, [EEEE SR Mw N4%

Bar, JFR AR
(1) w=[-yya?+u* +1 - r(a® 4+ 7) dr 4 [oy/2% + 42 + 1 — g2 + 7)) dy;

(2) w==zllay + bx)? + ay’]dz + y[(ay + bz)® + bo3] dy.

24.3.4 FH=ER

] R — Al R S AR LT A, T T LA e AR AR Y

= I AR 2R (R0 PR T B RS2 ) R, AR e 2% 19 Y BB R Bk
HIE AL S NA R, AT IR 6 A dh Rk pr R MR ©, HiX—F
BT A AR E R R M R, RIS MIE R i E. Schmidt (M@
$F) €€ 1939 HEETH AL RTTNE R 2 BoRR 2R p .

T SR Y R S ST W IR ECT R Pappus (W, #1298 300-350 F [4]) 84 (8

P R IRAEUTEIE S 19 A4 P, PR A Sreiner (MEEERY) MW, £ Y. [30, 26].
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B RTE LN LS BN R A, & ORI R RS A )
P PATEIE L, b, ENHE D e Bl Bl —M S, b, LBk B S
BB bR, s IEE T Ly, la. W% o =x(s), p=yls) 2 T LK 24 S
B, LR T AmENER, 0<s< L, iz, gy s S sB ol M 4.
Hh LS IiErEf28lsilhe=s Rs=0 048 L 45 11— P01k
RUBHEE P ofedhs. FdRiSBR S 88 A 5 L&k, di Green 2038, ih
£ I Al E S0 iR

A= r z(s)y'(s) ds.
0

HhE, @S FEEd e, BEESEN ot E
i(6) yre—2%(s), D<s<a,
yl8) =
—\/m1 d | EQ.'{G_I_-..

MAE z=x(s), y=0s) 0 € s < LM S S MRS i, 2R R
A S MadEiks. BiEBaadsE L, aTLLEE 8 BT SRR b

Eﬂ(n]x’{s]dg =E‘ §i(s)2'(s) ds +JL Fls)a'(s) ds = ﬁl‘;_,‘i - E;—" — —m,

MTs R ISR, XH () + (W (9))P=1L0<s< L, EBHEFH
Caunchy F338 (LA 6 01), 135

A+mr? = E(z{s)y*{si —fls)a'(s))ds < J: (=8}, 2(s)) - (&' (s), 0/ (s))| cls
< E VI (81?2 + (1 (8))% - V(—iils))® + (r(s))? ds
= rr ds = Lr.
]
B AR TE- LT EaEASEAS
A+t L
VA-pf g S5 < ST,

gl
4mA < L2
KR EERATER
Fofl dnd = L2, A4 ER TG RS S WIS S, EEE A =,
B L = 2nr, B Cauchy 4<% % & %04
(—#ls), () = e(s)(2'(s), ¥/ (s)),

F& V22(s) + §2(s) = 7 = |c(3)], B e(s) = £r. 1 Va2(s) + 52 (s) BrEeEdE A
SHAAHE s g, cfs)=r, ERI—t s p ofs) = —r. H



§24.4 EWE G aar

(—ils), x(s)) = £r(a'(s}, 4/ (s)). (24.14)
MEE S e debr el &
w=reosf, p=rsnd, 0<i<In

a4 )
_:.Ii% = —rsind=—4, %% =roosfl = .
fRA (24.04) 4 p
e dify dr dy &
T(-ﬁﬁﬁ) '_i( ds d.s) (2415
o Lde = 8 R, T
rdf = +das.
EEH (24.15), &
dg _ dy

ds _ ds’

Ak, §(s) = yls)+ ks #&#r hitS 5 BRI EEHEAhE r SEE

SE-Ty AMPITE. XN TSR A S MBS, FYEEYES
= {—n i —~ .

§24.4 EFEREHNIEREE

A ) AR S ) R P R DL L MR AR B S ok L B R B TR A Ay — 1
TENF. £WEENAmRM e LR A, & F: R? - R? Bikm
g, Rl F £ R? L EEESS. 80— 5 (2 ) € R?, fiE— 5
(x,y) HEEIH R Fla, y).

@ Lc R EFERLAMTEAEANLE WE FPEL EEARSEE, W
HOF 6 RIS T(00) = (el 0 T 48 £ BB 5.

o (2,y) £ £ BB 8 £ AR, Rt T(e.y) £ S LEgREE. ArivlE

Sp s (EMEFMAIE) FARRE F I LCNBERE. il (F.L). %
Flr.y) = (u{a.y), vlz,y)) B—Pridisal ftom) & i, fi

v, L) = {IS darttan —. (24.16)
& DCR? L el e £l X, BD‘ EEPEIE %Lﬁﬁlfﬂ.?ﬁ’ﬂ‘iﬂ P 2 AL, B
) = U aDh

HISE aD 005 RIS PSS T AR I A M LT . Ple,g) 59D L
AL, 5 Xy (F.00) B Flr,y) i D WIFTE L MR R R0 2 A, &

Y(F.OD) =Y A(F,aD,).
AT RATIIBEE O, D (120 S B 0 4 A 6.
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SR B AR A R LR
T 1 HMNTAERBKE D 5 Dy MAREAWEE. D =D, | D,. il
Y F.dD) = ~(F,dDy) + v(F,dD;).
#HE2 HEHRMEEEE D L Plo.y) R W ~(F.0D) =0,
iE Al D ERESKE D= L
Y Flr,y) Efﬁ?ﬁ’l‘]ﬁlﬁ HIRTTE y] vlz.y) e CT 1),
3(F, L) = T C]) dartmn = —Hrj)b Lh;—Jﬁ

s aik
U=

- & [T (artn) + B e

s 1 {i! el ) } - -’_}uﬂ + {.”I + I'JJ s 2.“1 l
= ‘fq?_”[ 2+ o2) ]tl?!l]l
[il

=,
Hp S £ AF uOe Phril ey, U Bl S R H K.

2 Flz,y) B S0, B2 o 8T R4 Y Weierstrass il i iE
(WG 163.1): R pRE PSRN LA SRR AR EEEIL

oD Lyt — 3t 3RE fh iy i s af LA T et iR e B — FURE B (L
FRURE. B4h. B T RESEAER -, AR TS A M S i B S i e e S
TS R R [l O B A 1. ORI 2 BESR N SR AR A, okl
1t 5 B S A T

D R BB, T D A T S S X e e 0

RDODCREAFAKE, Fy, Fy BoD EM 8 EfemErm W%
fA ekl T2 2 FESdR i G oD = 0,1 — R*, B Gl yp.0) =
Fo(r.y), Glr,y, 1) = Fi(r,y), MG LE Fy 3| F, fjEREE. WRG &aD
BT A e [0,1] Rk, W G ZARBEIEE. &0 Fy 8 F s ril
LB Wi Fy 5 F, B SR EVREHTEERE, B8 Fo 5 F, G, F)
Y Fa (@i, W Fo 45 Fa FIE.

BRI & Dc R A NHXE WD ErFEER S5 HIE N EEHE.

E BEANA(Gxy, A).dD) 8, Fab Ak, FElY A et FEE
e K|

1(Fo(z.y),dD) = 7(G(z,y,0).8D) = %(G(r.y.1),8D)
=3(Fy(x.y).aD). .

THIRAIE Y -t m) B s R 8 7. FRN A BEdE BEEM i R % 2
f] Brouwer 4°5h S HAE R? B
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FIE 24.4.1 D2 R PH— P RESEE, L% D 2E—&mMmih
t FHH D3 D rjiiEshg], W& D JOTE FH—7Tad M3ecD,
F(e) =&

W i aD B Naa e, RiTm aD Eminin 4 M s e e
Hnk oD LR R (e, y), B (2,y) € oD W EHE— i,
e y) W T W, B y(r.0D) = L [WE, & n(r,y) 2D ERpkEER, N
ndab) =1 XL FRERAEKE DS D Arse, & F A, mel
(w,y) € @D NiT s, Flr,y) € D A# SH0H R B B0 A, 85 Rikm
MEmAKF S FAE

C[F(ay) - ()] onlay) 2 0,¥ (2, y) € oD,
% Gla,y. ) = AF{z.y) — (z,9)] + (1 — Xmlr,u). 4 A =018, Glx,yA) £
ab FAFRE, A e (0, 1) Bt
n(r.y) - Glr,uA) 2 (1= A)nlz, y)|* >0,V (z.y) € aD,
ATkl Glo, g A) ey aD LAERIE. & Fie,y) — (2,%) 5 nle,y) 214 aD LEIFIE
o) & 3,
A F —id,dl)) = v(m,0D) = 1.

AR 2 AT F (o, ) — (=, y) it 2 D EiBikigdisg. W3ce D W FE)-£&=
0, e B FRAsA. m|

— BT ST Brouwer AEHSER Y.

R S ROTFH B tiicdpms F oHAEhs, Wirfeee B, &
F(g)=¢.

FEAIE B 32 dh A, W% 48, 33].

BT R ek RN A e

fiE 24.4.2 (RBEXER) S 0n k208 P(2) EHBR EELYH—
L

iE #z=r+iy 29 R Pulz) = R(Py(s)) +1I(Pol2)), o0 B(-) 5 I()

o1 Bl Fon M R AR, fE A ET
F : (z,y) = (R(Pu(x + iy)). [ {Pa(z + iy))).

FRER? Liin iR HAME. P, (z) (EHE FARMEBEGS N FAR FRES
s R TR

A FREARRBEF SR, WHIEM 2, +(F,8;) =0, 9 8, £xUl r BEE
PR, 5w, KM T (R, S,).

WA Palz) = 2z Mol whad ity st & Fq, W
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_1f Rdl-IdR
'T‘:Fﬂnssj— I 5 R‘I_I_J'ﬂ
1 J,h ? cosnt(neosnt) — r? sinnt(—n sinnt) g
=4 5 f=n.
2x g £

Bl o WETA P (), SRR L FEEZIINEE
Glz,A) = As" 4 (1 — A Pyu(2).
u] Al
G2, A) = Nzl 4 (1 — A)fz|* + Qlz).

b Q(2) 2 Ifill[“;*ﬂ -0 (lz| = +o0). Ek

T Gle, A = |32 +ollz]™) (] = +).
FPCLS r BW K, Gz, A) E L Flp s @g S, LRCAREE G Xk B (z2)
WK p kB F Y5 Fo S, EEIE, 4(F.S) =n EHIEY FEEL
R? bR ks, b T Plz) &8P EA 4. O
B0 IR A1) P e % SR AR T 1995 S ) BT Miklés Schweitzer (i #5 T) 05
FEREP B — B o el L TR ] R LTS AR e o R B RANH
PHBLEL A €O E ¥ H T (1999) 55 106 4 227-240 01,

DI 24.4.3 i [ # g B2 [0, 1] L0WPETRER S, BT
ﬂ: Flz)da = Eg{x}d:.:‘ =1
EM: 4245 [0, 1] BUEA T [, b], 18
J:f(.r)_dm &= Ey(:r]d.r: %

ik RAE X
D={(z,y)eR?* |0 x<y<1}
4 |
Glr.y) = (E Sfls)ds — %J: gls)ids— %)

H f. g BIATEEE, A% G AR RS M D EasEd i, R Gley) (£ D
B —x (a,b0) LT EER, Wb 7RO ENS G, TN, oTLl %€ +(G. D).
D M=FHAEHM, £ r =y LR, St M0 AACFILRR
#PLA R
G(0,z) + Gz, 1)=(0,0), DLz< L
ESHi]
Gz 1) =—G{0.2), 0zl
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EHAF AR A EGF S E RO R LM A mERRE. XYW G
KPR B S IR B H AR WA H. T Go,0) = (- 1, -1),

G0, 1) = (-;-.%). 4G I R PR RS T 2+ kB BTOLE
0+ 2(2km + 1)

+(G,aD) = B =2k+1#0.
WEN MR 26, G &6 D L& (a,b) SERFHE, (1
® Heyie=1-= [ dielids &
J11 r)dr=5 —J-;_gr.z_ Feul

F e T LA T AR B A K T B IR (A3 A0 A R o,
B Jay, 1€ Ya € (0,ay), 4 a 400 B0l bla), 1 J:["’ fla)dr = L. b
AT, ERE R LR bla) HT— ki, LRI B T W f(2), B
¥ Fla) = [ fla)da £ [0,1) EEBAR HZ: 20 <2< 18,0 < Fla) < 1
F(0) = 0; 4 [0, | i mmmite 2 = L st —moct 3, s
RS E 2 = 3 FIBIE N 2 REPE M EEE F(1) = 1. &
B r”’ fla)ydz = 3 W95 a 55 bla). HEFHRBH Fbla)) — Fla) = % it
Fla) = 5 W0 < aq < 5, BT a € (0,a0). AEHH blao) = 1. M a B ao i
sehafb il 0 1, bla) B 1 EGHED, = Flay) = %IFL b(a) = % B 75 il
Fla) < 4 B, Flb(a)) < 5, Holi# bla) < . Bt ) TR b(a) B354,

§24.5 7 FHFMEN

24.5.1 =JEx
Lo RS E A — R WA e o0, Wit B4R, sihihgns
Ror R E e, — RO, kAT el SR e R, Bl
R AR, WAL, AR i BN R RSN T,
i ik
Flg,y) =0 (24.17)

BEL HEEMN (24.17) FREH y = fla) B o = gly), W¥-ddh2k (24.17) BL o
gy RSN B R EY A

i
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hik2 MHiRRERERX 2 = rcost, y = rsintd RA(2417) &
Flreog#, reing) = 0. (24.18)

BHEM (24.18) it = f(0) TR 6 = g(rr), WP R B (24.17) HILL 8 B8 » A Bl
g8 2 il
w= f{f)cost, y= f({#)sinf
By
r=rcosg(r], y=rsing(r).
2 a)ihk
Fle,1.2)=0, Glz,3.2)=0. (24.18)
FAEL EREM (20.09) PRGBS R, A@ATEE p2 e MER
¥ = @lx), 2 = 1P(x), M0 (24.19) MBEAB N
=, y=p(2), z=vl)
Bk 2 (BRI ol HE AL AR IR AN (24.19) 7

F(rsingcosf, rsingsin® reos o) =0, (24.20)
Grsinpeos @ rsingsinf, reosg) =0 (24.21)

.1
Flreosl,rsind, z) =0, (24.22)
Glreos#, rsinfl, z) = (0. (24.23)

EHEM (24.20),(24.21) Pk (24.22), (24.23) FRRE P EREAE S A R ITE Y
[ AT BL S B S M 7

FE 3 M (24.09) i —EE (FlW =), BTk
flz,y) =0 (24.24)

Bk LR E R (24.19) £ 20y FE_LAEE, %G (24.24) MEYHE

a=1(t), y=0), (24.25)
% (24.25) fEA (24.19)F 00— HR, 2
z =t} (24.26)

(24.25), (24.26) k25 A dh4E (24.19) B9 HE.
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2 ET MR T 2HMER TR (245 2AN, A L,
(P R R, AR BRI MR ), AR U L B AR AR
Enfh kst (24.6), SE AE 42 GRS T,

3. % F Green 2%, HAEH @ F-io 120 8

or oy
Q

3
;tf’d.r-!—f.}dy:u %

4 SRR A sk R L_Pd.t + O dy W LR i

(1) H Green ZaUtk —E %, ¥ C Yol thek, FTELERM. 3 C A HI AT I Bl
?.R MH:] (ireen ﬂ'ﬁ..

e dyy.

(@) #ioi2 3L = 8 e, € AT, TSR R Rt

(3) L ki S50 B R R g
24.5.2 5@
F—iHeEE

1. UERH 4955
£ ML,

‘L Plz.y) de + Q(r.y) dy

AL REECHER, M = max {/Piz.y)+ Q%)) HHBIEAH
SAUEY] lim g =0, T

T # yda — ody

@ ey
ri4yd=H2

2. R Hh R
) I /T —a)2 +2de (la] # R):
e e N

(2) I n/{z— a)? + (y— b)2ds (a? + b2 £ R?).
e bgt=RY

3. 8 [le.y) & L L3RS, L REEM AR,
uzy) = F(En) o=+ (- ds
04 s e BT 0 WA B AN
$. sgmds=0.
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4o @ ulr.y) £ R* L%, iEMH:

ugy)=—r [ wen)dedn

(e—ER+{y—n)?£r®

Vo o= 0 Ekm ﬁﬁ”ﬁ%#ﬂ'ﬂ

we) =g G uEmds
(F—£)3+4 (i —n)i=r?
Wi o> 0 FERAT,
5 W floy) £ G L MEEAN, £9C L flz,y)=0. C={z* +3* <%} it
Hif: :
|”j’|{r y}dzdu| < u mmc{ (f2 + ,,r':f)T Iz
G

6. 8 Ple,y), Qlz,y) 170 LA S ®TE WHMEL v (e, p0) € R* Ak, B
V>0 RN R Cio =2 +recosf y=yg +rsinf (05 0 < x) FH
[ Pley)de+ Qv dy = 0.

HEW]: Plz,y) = %[m.y} =0 (¥(xy) € R?).

PHEeEE

L &5 HERE AEPERT 2 R A i B 2 B .
2. ukEm]im Fffi:’rtﬁ*liiiﬁ*ﬁﬂl!: B ) A0E LAl r i
={& = (z, 29, 2n) | 2§ +2d +---+22 <17}
LAy R A, WAL o = (00,22, o+ . p0) € e D, fi
max{ ()} — min{f(z)} = [V/(py)| - 2r.
3 }i {ﬂh bl)i {ﬂ?,b‘gj. Ry E“nlbh} E T jﬂﬁﬂ‘] i '?\IE.‘II':'._- ”ﬁﬁ.ﬁfhi{tﬁﬁ Eﬂ, HT_"E
FHEELY Ay,
(@1, b1 )2 4™ + (an, ba)2®y® + -+ - + (@n, by )xOyP = (0,0).
4. 8 D RERN e 0 — P EFEES TEEE, 5 D S0 (o), B oy &
B (@, ) WG, § RFEOEE D AR, WR
lim Elfﬂacx‘mdwdy.
5. i B R R RS, O REMEE. g: B - R?\ {0) & Brifdd ]
g,
(1) i Green 4 ~;tm” 3‘9"‘”] oy dea R C LA
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(2)

(3)
14)

. (1)

(2)
(3)

i g £ C _LHIRERESFWE, B gla) = o, Ve € O, iEH:
SFJI dry —#mﬂyz #Hl"’_‘dﬂfl +Q’11§!de-'ﬂe;
A

UEHE: REAEE glz) ==, € C M g(B) c C B prdksda] it g;
Rt LRy RS T LR AR R

W B.C 585 HE, f: B B RGeSt fle) £ Vee B,
ML LRI fle) eSS 2 HESIITH ALERYS B R C #%,
W7 AT Feas

gix) = flz) + t(z)(z — F(2)),

Hip t(z) 5 = RIS, EY: () #H 2 KR

t(z)lx - flz) +2t{z)f(z) - (= - flz)) + | Flx)* -1 =10
iEW (1) g mE glx) =2, 2 C R g(B)C C;
o LEERTRZ (1) 87 F 2A4FER, B35 £: B B R HrEsaT i
mat W g e B, 1F (&) =€ HLA1M2| T Brouwer A pt EEE M 5 —F
iFHA. RiET A TL i Rl Brouwer A5sh 5 # i <0 fr il .
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ity g $8 4 AT il 2 B Ay —FF AT W S A K 1 S — Yl AL
R T O N A A0 W ek B Ay, AR E (e G25.1 FU §26.2 P i ie RY
o B 33 N5 S gl G B A LA 2 M) R &, BT O M I ET AL o] LA B R
{n>3) 0fhd. {C§25.3 1 7rl Gauss 254 (B RVillimi #4055 = Bl Z AT X
£). Stokes (WifEsa i) 230 (9 —FehfmM oS58 MR B Sz I ER), MR
(€ RS Pl #1508 R A R 1. (F §25.4 op fp £ SR Sh RS W B0 25 R i &
i — 5 A 2 M R R — o] 5 )

§25.1 F—Hd@mns
25.1.1 FE—BMERAHELHHE

2250 MNipRAEEEMBE@EFEONE T, £S5 0 T hEmBEAT
A, THSL MM ™Ee L. £E MU gBE AT e L il
05y T DO - -l 1 R el 5 1164 e e 3l TR 2 SOCN JH
Wt —&5 8 AIER— A M, BCE S RAMERER MEES M, &1YF
L, #EEDFiA A ERE T, L AT (i =1,2,--« ,m) FREIES 0T
% 5 MERB TN R KR

JI\I—I-ILE‘: ATy
Frophm S @EIM, L A= ]giig”{d{.ﬁ‘.}] HE(i=12 - m)HiELaR.
SRR R PR, BT S hATSK IR,

HSER I RimEM T, &M FAES ERHEL MTFSHE—%
BT ¢ {51, 82,---,Sm), H AS; &8 MEH, £ (E.n,G) € 8, RN
d(T) = Jmax [d(S:)} — 08, FIsL

Y 7(&nmi G)AS

Wk, H#W AR T S MRETRYS (&, G) £ S PR EES, W FRad f o
S0 S g AR AR, SRR A floyz) &£ S MR —RehEm R o
id

”_{{x.y.e}d.ﬁ' = .fql'fi'l;”.uz FlE 0 G Y AS;.

5 i

-
L S A R
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e=xlu,v), y=yluwv), z=z{uwv), (e.v)eb,
D O Vil ERRETRIE R, 2w, o), pluov)e(u, o) € D Ffrdd S8, Wl
ds = VEG — F2 dudy.

e
E=2 432+,
F=x,5y + h:tiv + Zusw,
G=ual+yd+al

H

”,ru, y.z)dS = JJI(::’{H. o), yltge), 2w ) VEG — Fldudv.  (25.1)
] I

Heaih, i S wEaA
z=z[-.c1y}, {'.t,y}ED,

“.f(.-r,. y, 2} dS = ”J’{my. 2z, )1+ 22 + 22 dzdy. (25.2)
b

FE 2511 S Az = Val+ P ¥
r* 4 y* = 2ar B T RIEG, Kk

I= ” (*y? + 222 + 226?) ds.

i

7))

1 WE5 AHRERDHE
i y

Ir = ?1 Iy = ?1

1+28+33 =v3,
l= ” [r*y? + (22 + ¥* V2 drdy.

2 gliar

PR b ok ik — E R A,

/2 o @
i= -.J’Er f.iﬁl‘rumi (r¥ cos® Bsin® 8 4 v )rdr
~-%/2 i

dn cm#]dg

/2 - : ;
=2 (cos® Bsin® 0 + 1) - (Lr"
6 lg

J=xsz

2 a
= %{QH}“ ng cos® Ofeos® Osin® 6 + 1) df = %ﬁmﬁ |
_.n_,lz
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M2 HBEAHE 2= /o + P FRBREERH AR ¢ = %, [l 8
HE BrR iy

= 1_21-43039' y:I—_THinE, a:i‘r, {T'EJED'

V2

X8 AR
= m. m2+y2=2ﬂ:r
IR b el
p= % risin? p = 2arsin poos i,
T
D= {l‘nﬂ} | S <p<F 0% r*ﬂ\/'iuma}.
58 _
Eﬂ%. F=0, G=1,

e E

I= E’:ﬁ d6 ]:“E""'ﬁ (4+" cos? Osin 0 + i—r"):}i—jdr

= %&fm“ |

25.1.2 S—MMEMS R
1 Kb mpymda. /£ (25.2) 5 (25.1) % f=1, Wdhm S gome A

”.:13: H m&:dy= ” VEG — Fldud.
5 D

=y -

2. RATIRRE. 2T S REEN ple,y, 2), WERRE
"= ”o{m.u.z.;cis

5
= ”p{z(u. v), y(u v), 2(u,v)) VEG — F? dudo.
D
3. R CAbr. B S S OAER (20, yo, 20) BT A4 2ah e

20 = - [[2p(z,,2)dS,
g

= ~;;~J- yelz, gy, 2) ds,
5

2= ﬁj sp(z, y, 2) dS.

e

P 26.1.2 3k FEEE 2 = Ja? — 2? — 2 W 22 4+ % = o @RS
BLSRLAPE, S a > 0.
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W LB 2210, AR Vivian SR L #E. BT

33 £ -

e e
R~ e e R A i g ]

A2 Sk
¥= —fdxdy
fad — 32 — 2
A ytsnr
/2 ooe ar

= d r .
f;;z 0 vaZ — 2

= (g — 2)a’.

P Gt b, A BRI g = 0. H

Ty = T‘.'t_—lr'j"}_a? HI{LS

P ar
- A, L. J— (0 |
(x— 2)a? ” R y

7*+_:!_= for
=20

_ 2 i il F . -~
= m=7 j: t.thdHJ: —mvdr (r=acost)
2 it J'“ a? cos? | :
R [ o8 f —asint) dt
m-2aly we n/2 Gt

=i i
& D J"ﬂmsﬁ(—!r——&—sinﬁousﬁ)dﬂ
%=1 s PN 058 ) ¢
.
im—2)

1 -
= |zd5
P Tm—2)d? JJ=¢

5
- 1 [ i
(m—2)a* idhs 1 P —

TL.
Ax—9)"

va?—z? —yidxdy

25.1.3 %38
L sﬁgzﬂds. Ko

(S hZ2=P+P %2+ +2 =R AN LEES (z >0);
(2) 8§ W a=rsmacess, y=rsmusinf, z=rcosa, 0<r<a 0 <0< 20

2. R U (2+y+2)dS, Heh § % E QR 22 + 97+ 22 = 1 (2 2 0).

-
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3. %

S ——

[+ y+ 22ds, b S AR 22 412427 = 1.

g
4. R ”[z" Pyt -2t e 1)dS, Kb S RMEE 22 = oty

o4 = 20 BFEERAY
ammwmew

(1) 8 A || + |yl + [z = 14
(2) § S40iE 2 = 22 + % W5 2 = 1 B RIS 5.
6. 3k ”{:’ +y2+204dS, S M lz| + |yl + [z| =a.

5
7. RF() = JJ flz.p,2) 48, i
P B S B

P4y, Bz Jat 4R,
f{:r.y.z) =
Sz<ya*+y

8. #E F{.ﬂ,y.a.!} = J]f[g‘ﬂi C}dﬂ" Hh g ﬂ;{_r__ﬁjz +(y— ..,”2 + (2 --t::i"' —yd
5
t> 0, (r,y,2) AR V2 + g%+ 23> 0> 0FBES,

1, S840 +¢ <a?,
fEMC) ={ Ak

0, HEbpiil?>al,

9. *JL; Heh S Witk s +y+2<1, 220,920,z >0 W&
i (1 +x+y)

10. K J--I':—ltis‘i' Hp SEEm A+ =2ay Witz = V2 + 9 ¥ HE 2 =20

=
HE T a4
1. ® 'j[z“ $42)dS, § B4R = = VT T g2 = = 1 $I FRSB5.

5

§25.2 F-RMEmPT S

25.2.1 F-HEASNENRHR

S RENAANEEME, P,Q REANE S L& LHEY, Eili
S FiRER —0E o ® T, ERHE S 5Hn DO S, S, S, 78T
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M&Mm—HMQ&MEé}uaﬁ“ asi®, A B5IFF S 1 9Oz, 20z,
2Oy --'-’r“ﬂ‘_hui mmwa,um;m[mﬁ BT S Sy fE R, S
WAL LY s SHIE RN, S 40 2Oy T K i e AsY AT, B2
mE . ASY 5 AR gy i e L. E8A S LER— 5 (&L, G
¥

ZP&. e G)AS 4 Tim z,re £coms G)ASEH

||TI 0k |7 =

+ l_lirl;nl EHEJ LT ("}QSHJ

fire, Hishim S mas T ek ( ‘E,.rrmid 15 S F WA, WRR e O o
Pood rtdn 9 LR ee - s =R Em R S, ik
”m: i, 2)dyds + Q. y. 2)dzde + Rz, y, =) drdy.

B R, w,=) AE XA Gl E
S:z=z{ny), {=z.y)e Dy
R L ULS Y BRI, W
.U Rix.y, 2)dedy = ” Rz, g, zla, ) dedy.

ey

G g TR, BT S I AR S AT, B T B
Hllbe, 5 Play, <) Ak
S:x=uwly2)y, (h2)EDy:
fikskat, fi
“Pt.r.ﬂ.ﬂ dydz = & ” Plrly, =), ys ) dyda,
. I

XS EEL S EAT RS o M Ilfl;'iﬁiﬂﬂfﬁfl':]:ﬂﬁ—‘ﬂﬂ”ﬂilim.
M =) At i
Sty=wlaw), (28] € Dse
Ligskit, 4
JJQ[;J‘.,I;.::}:]: it =+ ” Qe y(zor). 2)dada,

i o

miq#uam%jbwﬁHMMEwmﬁmmw {0 g IE W
R A S SRR H:
S:z=z(wu), y=yluv), 2=z(u,v), (u,0)eD,

Apz) ,_ Aar) ., )
A= du,v)’ G dlu,n) = alu.v)

AT #)

ATt 2 0,
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JJdedz + Qdads + Rdzdy = :|:“1P.4 4+ QB+ RC)dudo, (25.3)
5 [#]

WL S AL T S AGEIL I F; 08 (A4, B,C) ST § ERGEEn
0 B T R T TR A, I < 2, 7B <
PIRR 25.2.1 & L R BRI 2 = /1 (274 7), BAN, R
I= Udyh’i;+ dz die + dirdy.

®1 HAmehnfats
1= ([agas+ [[azdz+ [[azdg=ni + 15 + 5.
[Jasess [Josee=]
ﬂﬂ11:5=21+321ﬁ¢t
Bliz=y1-=9y2=22% (y,2) €Dy ={y +2* <1220}, BEM,
EE tr=—fl= y2 - (.'”1 z] € Dyn B,

g
Iy = || dydz dydz = — dyd dydz= 0.
= [ awterr [ ange== [[ itz [] s
£y g e up;
R
s =0, [z = - ” drdy = —m
BE5 |
I=-m 3
W2 HaUHH
Y:r=sinpcost, y=singsing, z=rcosy,
0€pg3.0<0<m
HEHIE
AZ_SE:::}J — sin® pcos b, B:"—SE:;; = sin® g sind,
C= -g% = 8in @ cos .

Bl (A, B,C) WS ¥ S AR mER, SRS SITR < 5,
(eE]
I=- .Ll{sin:pmﬁﬂ + sin? @sin @ + sin @ cos @) dp df?

2
= —r'f dyo rulsin? @lcos# + sinf) + sin @ cos | db
0 0

12
=—21:J1 sinwcosgde = —7. O
]
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/ ﬁ; {z+w)dyde + (o +y)dzde 4 [y + 2} dedy,
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Heb Digia® + y® = 1, 2 = 1 =0 b T 1 B ol D AR 02 58— SRR ) A4 %
g, ML Ah b

B 252

W L’%I 25,2, AL i ® (B 5 ), AETH 80 Sad s
brf i, 1d ¥ = N4+ N4+ 54+ 04+ 5, JJ:'11 X ol 5, AR ﬁ—FFfELm. 2a
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L 31
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Z

=1 3

B A L5, 5y, By (6 9Oz T LB mE T, T2
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|

'-r-rz dydz.

1T}
Siia=y1-9 (p2)EDE={0<y<1,0<2< 1}, Mg,
=0, {2 D, BivgrEL N

T
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HIFAR 5T TR = B
R

&

= ”{H + z} da oy,
o

i=1

BEE
JJEH +zjdedy =10, i=1,4,5,
L

11y

Biz=0(zy)eDy =1+ € 1,220,y 20}, WFM,
Eat z=1, (zy) € Dy, A - fml,

hz”w+szm+Um+dMﬂy

3 =3

= — JJ e dy + ”{1 4+ ) dedy
= JJ dedy = l;-

I=I;+Ig+h=%m O

FE BRI R A0, R o B O T L U g P A e B S L,
APV 55— 0 il 0 ot mr AT S (AR A AR (L eh X (25.7)—(25.11)).

Dy

il i E

25.2.2 wMEMERIZEMXA

S Rl EmMME, n k5 el E Wk, U
”dedz + Qdzdr + Rdrdy

3

- ” [ cos(n. x) + Q@ cos(n, y) + Heos(n. z)| dS. (25.4)

5
g e B U0 F A2z — o uT Ak o B o 19 F 5, SR £ an i S EEEL
Rasnd, AT 250 (25.4) SE4k0le i — 28 i B AT BT

iR 25.2.3 R

I= H:z.']!,iz'{yzz"’ +2%2? +z%y%) d8§,
F 4

Hrp B AR —HRPHRE 7 47+ = (e 20,y 20,22 0).
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W OILE 253, SRS Iétffi*l"ﬁiﬁ. et RHRER HEBE

g, B (. gpo2) Sy e fur dh4 e & ( ) FUREAF (25.4),
f:n”(f,ii“jr—h:-.-"i y—l—r_u )rl"r
= . u Ydydz + 288 dzde + 2%  do dy
= 3a J yrdrdy = 3a ” oty dr dy,

'.Li"}t By = {I: T .!f! = a*, x 0= “}‘ fF ﬁé&*&ﬂf‘]hiﬁ’

i2 L P
J= J!:T.r db‘[ r' sin® @ cost O dr
I i
— 30 [ n® 20d0 = L0 o
&1 . T

BIgE 25.2.4 R
I= [Iﬂu —ghdydz 4 (7 = 2)ds de+ (2 — ) daedy,

Hoth B RERTE 2 + 42 + 2% = 2Rz W 2® +4° = 2r2 (0 <7 < R) SEFMIGLT
z =0 W, Huyh i,
RO 254, USRI AEN (r— R+ ¢t + 2% = B AR RE

=% R R)

M (25.4), B
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IT=|lly—zz—x.r—y) ndS§

s e—

[ = 2@ = R)+ (2 —2)y+ (& — y)z] dS

||
=]~
[

(= - y)dS.

¢

W 2 X F 20s VAR, iieg %oy Rayas, TR
I= _”‘: s = ” V2R —x¥ — 32 e 5 dardy
&

Vv2Rr— 1% —y
24t 52vr

= R-nr* = nhr. 1

25.2.3 #3IA
1. el 2 N 2z =2 y), (oy) € D, H zley) € D $EEEOTRL (W
”Pl:r.y. z)dydz + Qlx.y, z}dzdr + Rlx.y. 2)drdy

=zl %)

=+ ”{—F"z, - Qz, + R} dae ey
n

SR AR T R TR R

2. D s, HET 20y VIR, fla,p.2) €T B, BiGR fleanz)
= —flwa g, —2), Fl: ”,f{-:, §.2)dE = 2” Flzvn ) dS ERET 07 (Hh 5,

£y

XA 2Oy YUkl R ar. )

A D HOLE, BT 2Oy THIME. Rlz.y.2) £ FIEH. 55 Rz y.o) =
— Rz, y.—2), fil: ”er. y.2)drdy = 2 ﬂ Riz,y.2)dedy iERSF 07 (L
) .

By R B AE 20y FREL LRI, WS SR —E )

4. B ETRFE I AN -PTERES, RdEN S 7 LMikaEln, 4
cos(n, z) = p. WEHE X4 cOy il ERHEGRTIEA p8, FRIE SR
Fril S 21.4.2.

=]

R = U‘zdxdyq fy= ”::"*drdy. £ MR 22 + 2 + 27 = a2, SOMil.

3
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6. it ”,t':u.lyds +yrdede + yrdedy, § REHG 2+ =104 -1<2<1
K & = 0 Da04, SATON.

7k [0 —pt) dydztpla® - ) de s 2y - ) dudy, ok SRy = 1

Hr=0oe=1z+py=0,z—y=0850 17550, Ba-u.

§25.3 Gauss 24315 Stokes 243

25.3.1 Gauss 43X

Gauss & U R vp 3 (E Ea7 =8 0r ik — K iid 5 1 %5 5 Al i i
Blar@d v REN—TRELR.

WDER MK - E RN, K5 aD i i il i el s il e sy,
A ESMI (M FEE D T SRR P, Q RBIED EHF LT roy 2 38
MM S . ML Py Gauss 4% :

”J'(Fif' aa.(ya ¥ H—R) dedyds= E Pdydz + Qdzdz + Rdrdy. (25.5)
0

I M AT i B 22 [T &, Gauss 230t o] BUS RE

UJ (%‘E —E'la—t?— + -é-:) dzdydz
'y

= cﬁ] (Poosin. ) + Qeos(n, y) + Reos(n, 2)) dS, (25.6)
el

Hihvn Rdliin oD ESMERIE.

af UL H, Green 238 (24.9) 5 Gauss 2538 (25.6) B9 FIAH R AT, DUY
7% (6] i 3 A ) 2

L5 Green 22:0H 1, Gauss 223 (25.5) 5 (25.6) AARTHLHE T —Fh St v 33 ik
I A5 T

M 25.3.1 &
fem ”4;: dyds — dyzdediod {1 — 2)dzdi

Mot X 2K 2 = 0¥ (0 < p <o) B = REREEL AR BES I, ML <.
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B IEEN

255

BT SR B A, WEER] Gauss 2030 -+ X A, FEik Ny
Eyrz=e® (2 +y* € 0?), TEM.
W25, XS 5 BEARENS D, %
P=drz, Q=-2yz, R=1-2",

il
af 4+ %%l + T‘s\? — 10,
At (25.5), &
- _ _ — Y e
(_[J-I'L!- ﬂl)(j 2 disli = l{l ) dirdy
= (e = 1) JJ dody = (0** - 1) na®. 0
xdpytea?

il 25.3.2 F 37 i o)
s J widydz b ydade + 2 dedy
J (az? + by + ¢2* )2
Jisht 8 BB 22 + 7 + 2% =1, FUOMU (2 > 0.b > 0,0 = 0).

R o x _ Y
ﬁ 1 La P{‘.r:‘y1 q.:l [,«M_-.J s by -+ tzz 321 Q{I ylk} { I2 - by] | Cz—?}l‘!ﬂl'}.‘ U
. ] = = = Iy ] ]
R(z.y2) = loa?+ a2 ]W‘ M T Fg (Y 3, 1
-

_3_ H‘i,r dz
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# FH Gauss 238, W80 = > 0, 1698
5 = {aa? 4 by +ex® =4},
b, f Gauss 25k

rd ' -
S vt st
5. S

LiE#Hior e 8, WA, KA Gauss 235X, 0l

.3 J” Y. I dn
P 3 dedyds = 3. . 4%, = : 0
e s £ 2 3 Jabe Vabe

W2 (TH Gauss AXMERIR) RIASGRmeS0h &
x=singeosl, y=sinpsing, z=cosyp,
lspsm 0<0<2n,

it R
_dmz) _ gz g
A= A7 0) =¢in” peosh, B = (0. 6) = 5in” ¢sind,
T = gé;::; = 8il (P COS 5.

FET M, (A B.C) W77 R 5 by B S L 4w, B SRR Y 8,
i (256.3) 8
o [ e sin 2 dep df
= HJ: E (usin” peos® § + bsin® psin® 8 + ccos® )32
Kt Fap MR, BONTS cosp =1, M
/2 sin g de
J: {asin® peos? f + bsin? g sin® @ + coos? )32
T i
J‘“ [(acos® @ + bsin® @) — (weos® # + bsin® 6 — c}taIwz
= | : t
(acos @+ bsin®6)  [(g0os? 0+ bsin?0) — (acos? @+ bsin? @ — )t*]"* <o
1 1
Ve aeos® B+ bsin® 8’
T I 145

1

t=1

O de O Y
= o= s F=4
vaE acos®  + bsin® § ﬁjn a -+ bi? (#=2s00)

B 1 [ e 4m
— dretan — - — [
Ve \al ( 4 )|U v ohe:




450 f=tad i sdg

- TN Gauss 2 A4 5 M R0 (A B L PR FE Mo R M
R Gaogs 23CATHF, BERHFTR A A0 FEERET (BB e P,
Q. R XA AT ) ARG 20 T 42T i ST M .

FIF] Gauss £ 3C0] T HA M B9 deas RY s LT3 1 Aot i S 77 30 X
0 sIRA A

|ﬁi=[£p edyidz = @ yidzda = ﬂ; i dy
¥

otr

= %(Eb zdydz + pdzdr 4 zdzdy. (25.7)
At
LR or e o2 MMt AT, v el g o 2 i /R, XA
|2} = —S—[ﬁj (zeosa + geos I+ eas)ds, (25.8]

a8
o (cos o, cos 8, cos) 23 02 HIRAEAMLREL. T a2 B ¥R
w=aluw), y=ylun), z=2z(uv), (uwwe)ech,

[f11
j Vs 1?,”(” + By + Cz)dudul, (25.9)
j‘l:l:l] e
_ Az o dnE) ., dz.y)
A= dlu,v) B = au,v) G dlu, v)
(25.9) ATLLS K
2 9y 'z

V= %HJ- Fa Wy 2| dudy], (25.10)
Diry W =
FERM, & — IR RR T ER A RR R b B R
r=r(8), (pf)eD

¥y,
r=r{p,0) sinpeosd, y =r{w, @) einygsing, 2 = r(g, 0 cos e, (v, 0) € D,
AR (25.10) 53]
W % ”rﬁma]siwd(,pd&. (25.11)

I3

Zopk, 230 (25.11) Al LAM = H B b S MR, FU b
= Ml = ? g -
v []Jd_rdydz J’” P singdpdfdg

L #ield
g ps ol )
) 4
:LJﬁinc,sd{,adBr " e da
i
1

-1 ”r-"m,m sin @ dip de.
i



§25.3  Ganss 2 &5 Stokes o & unl

25.3.2 &Il
1. MH Gauss S HE S

(1) (%DJ{r—LJ-lytL.—i-‘ dz de—+(y* o) dedy, B SEEwHE{(z.y 2|

lli:{all{y{nllh.mu} (m = 0) A, BAm.

(2) ﬁ}l,.r"’#r]dqdh+(y — zz)dzdr 4 (2% + 2)dedy, L D RERE «* +
JJJ*I'- = 2z, AL

(3) B A =22 —y+4+23 As =y +* Az = zz 4+ 2, D W yO:z Filil L

Ml = = 1 — y* 5 = = O FrlH A ¥ [ X dee = BBESE S5 it i
R i fe i, BXAMUL iiﬂrﬂf:'

Lﬁ:(a}!a B B‘A-:) Bt dd; B_A“)d:clx+(a"'1'_ﬂ_i’a_l) daidy.
i

oy iz dz i dic oy
9 Seibhnsihi, H Gauss 253 HE T 8 i 584

(1) I (r? cosa+y® cos B+ cosy) dS, o £ R ? = o® 2 L0 < 2 < h

¥
AY—F, (posa,cos 3, cosry) # B e anhi, AT .
(2) J' rrdyds + P drde + 2P daody, b £ AERiE 2+ y? + 2P =a? 2 L

gy, B LA,

(4) J [f—2+y%3) dydz + (‘;,—: e ){1;.1”[ +aty®) dedy, Kok
&=
E Stk £ E %_1 x>0, BRI

h

3. Flr,u, =) 252 L0 RY Lt @, B Fle,y, 2} =0 & B RA N S0
"l X, e 2 5T I Ac 4+ By + Cz = D sk -, aET: shEk e
{r B
V= 1sH,

b § H9E 17 LR A, H O T P R R
4. R (o + o7 + 2%)? = a*ay FRELA S (BRI
h. 2 Ht.r Yo dyds + (2 + 22%)dade — P adedy, X R Al W

o= 105 =< JIES, HLAMI.
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6. V= {z,y2) |2+ <cz<1},5=0V, REH
@yzd;dz + (2% + y )z dady,
=5
Bl LR AT,
7. RE AR @R
(@ zilyds +eosydzdr + dedy,

M 8 B oyt + 22 =1 AL

25.3.3 Stokes &430

Stokes 2 30REHF A A diin L a0 F — W m S igd il L Mk
Borz Mg kRN - TEEAA
BDER $MaR kmiiE, DR aD o Bk ihekdinl, Lig
PQ RHEXRT x,y, 2 FESRT Y, N T Stokes 243,
dyd: dzdr dzdy
sFPd;r+Qdy+Rd:=L[ % % §T : (25.12)
di P Q it
Hob aD Wy SRl D gy B Tk, M2 M Z %R (254),
(25.12) Xa[bhS R
cose o83 cosy
cj; Pdz+ Qdy + Rdz:” % % a% ds; (25.13)
& e 9 =
o coso,cos 3, cosy JEMEH D Likm B mgE MEME D £ 0y FHE
£k, W2y (25.12), (25.13) B Green &3k, 43 (25.12) 55 (25.13) 85T 4R T
— A3 il 25 A 4 5 I T AL R B I

g 25.3.3 K
Il’# (4 — 22)dx + (22 — 2¥)dy + (2* — 5y ds,
fod

b C BT {(zy.2) |02 <0, 0 y<a 0< 2 <a) BI&IESFE
Thytz= ga_mmﬂ UL M = 4 1 e s i 77 .

S WHE 256, oARRSTEBIRA HC AR N— T30
ML BCRAME, B P=y? 22, Q=22 R=o—o* iEtE0Tg, &5
HEH Stokes 233
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B SrHcty+s ——uﬂicﬂf
B, Bk, W o Fﬁllﬁ[vﬁi? bR b
MiAHFE. A Stokes 42 (25.13),

e (3 i 0 1
V3 V3

9 a
d. iy
y.l_:! :‘1__1‘..'1 -.E'I_H.'E
. -—[ ~4{r+y+ 2)dS

ds

s

—
il
H—

- f J_n.as = —2v3a- |5
~2v3a- 3\"# a4 = %a“. a

GiE 25.3.4 @ X 2o/ RBOAMTE, n 2 £ R ELShE Y GEE:
cm(n x) cos(n.y) cos(n,z)
d d v _
1 cﬁ; E 2 2 |as=o,
| p Q R

Wb s (WP, Q RED L ikl 0 & L mEMIE: (2)
PQ.R{ X —Frissali.

W WA (1) B Gauss £

r=fp B~ (S5~ )

4 (T‘E = —55-) d dy
e -5

+3e (58— 5] davas

=0.

Eas.7

i (2) BE 25.7. & ¥ B —FIFENABMADE C, C 2 ¥ AME
S35 X 728 B RIRE Stokes 238, WAT i = 1.2,

cosin, r) cos(n,y) cos(n,z)

“ 4 iy 2 dS=§pCchlx+Qdy+Rdz.
£ P (@] R
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W By, 5y ki O WBE, SOy G Rl R ihE O, RRENNERER. &§id G
B O e Gy Ml

cos{m,x) cos(n,y) cos(n.z)

~EpLE R R |

o P Q I-;
= (:]5 +c}3 )I—‘d.-.r—i—chy+Hd; 0. O
£ .
PR 25.3.5 HH] Stokes £500HE
J =§ (02 +2%)dz + (2 +2?) dy + (2 + y*)ds,

HP OB+t +2 =2 22+ =2 W (0 <r= Roz=0), C HE
R C BB ERE S R R e ih.

| OWE 254, S AR 22 47+ 2% = 2Ry #HLET 22 + 0? = 2ra DIFERS
STRIZMY, B Stokes 238 (25.13)

i—R N X
i 8 8
. — 4 —— —— ol lq
G U o dy = o

i Sl o S L o

=%“[ y—2)x— R)+ (= —2)y + (x—y)z] a8
=

=2 ||{z—pWdS= zdS=2R dedy = 2’ R. o
J'! .'!J’ r“IJ;L'Err
25.34 £33

L # €V weosa+yoos +zcosy—p =0 FIBEGHTE A ML, O By B0
NS, CHEMS (cosa,cos 3,cosv) B T &, ity
du dy dz
:j;[: cose  cosd  costyl
x Y 2
2. R} (y—2)de+(z—a)dy+(r—p)dz, CA P+ =15z+y+2=1
E"Mcﬁi A o Sl TE [ 7 RS gl
3R Ll_i_z't+:5;r'f,l}|l.r+|,4" s dy 8zt dz, KPR C B 2= \ffm

ey bbrel & qf- 8 _@ ; _.a_ 4 g
-.u—yfll,t.f!:.n.l(ﬁ.ﬁ.tl)i"!ﬁ[ v \,@‘”J'
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4. W Srokes 4 ;LJEI e[+ 1)y’ + 1]dr + 2y dy + xy? dz), ik € B4
FET for] + |yl = a(y > 0) 5FEH y = 2 BIZER LN (—e,0,0) F] (a,0,0) H—HB
{a =0}

O RTENIT R R, fle), glx), hx) RITSESABL il
1

=3

# [flx) —yzldx + [gly) — z2]dy+ [h(z) — zy|dz = 0.
-

eoso cos ©Os Y
d . d :
J-.I di dy % [
Ele—2 - gz —3ry®
Wt 2 + 7 + 2 =R 208, (cos o cos 3, cosy) = TRl
R AT
T: ﬁ(_f: pdr + sdy+adz, BPC R A+ +22 = S+ y+ 2 =0 B8,
M.z 5 E A7 A

25.3.5 R GERSSHELXNES

I Stokes 23 20 074§ 24.3.2 95 Ha 8 i 1 £0 B 0 S5 R AR 0 R W R R E
R*¥ofv, PSRN 402 R il (X g, Al ERES L RE
2N A A . B L RA R He S e 2 Niteid S
ok ] 5 ] D bl 0 AL o T SR SR O ) M 1 el BT 2 () 0 R o R LI
I —EEE] TRl el S R F A,

2 ={(r.0,3) |a* + 427 < L+ f > 1)
AR i i X B RS <P A
¥ I_m—ﬂ}?-!-:?fh" {0<h<a)
Fi‘i[ﬂﬂ’flﬂ&liﬁ*&ﬂﬂlﬁi'ﬁﬁﬁlhi
WA DR R il ek s X, w = Pla,y.z)de + Qlu.y. z)dy +
Riz,p.=)dz, 2P P, Q. B &84 D AT Es 06 5%, W F olihd 5 i
(1) % D NiEE - FHME C, A

(,J[f] w=
¢

(2) 48 D OGS ~HITE C. w0 C I A RIS K, T
EX; '
(3) 7€ D 4 (ARAL) W
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0Q _aP 9R _9Q 8P _ AR,

Pxr ody' oy oz o9z or'
(4) TR AR olx,y, 2), EPHE D N RkOL
de(z, y, z) = Pla,y,2)dz + Q(z, v, 2} dy + Riz,p, 2z} dz=,

A
plzu.z) = J Pz y. zldr+r Qxo, . 2) dy
- [ Ry, yo, 2} dz + C, (25.14)
(2.2) i
]l Pdzr+Qdy+ Rdz=¢ = il z) —eled; w, 20)-
(z0.20 20) [=nyuinaza)
fRE 25.3.6 A gt
1 1 : 1
z(mgy T4z ) e :rz"z dy+ (.1'2 i 2= _I_y)dz'
Flth E ST etk Z
W1 FaEIE
ot i
Hy oz ;r,?y"! :
9@ _ IR _ 1
dz dy  wyt
BR_BP_ 1. Bi
or dz 2y (2?4 2%

Bt ol TR B 3. IR AR, AR s AL 50 = 0,00, m0 > 0,
TR EAEHR (20.90.0) — (2,10.0) — (2.9,0) = (2.9, 2), 1

4422
W2 RESSEMAH FERFERSMEE B

ag._ - & - 1
¥z 24 ay!

iP[IJM}:J ( - ——)tl +C = an:'t&u——i_+(,‘. O
i ay
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*.F'{IFSIJ):J‘ (:!.Jil"" = :I.-‘ly)d" Brﬂ&]]?—ﬁ—kw{_ny
P 1 7
B_o__x g
or + 22 H.:r
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oy ..'5'1,," T

99 _p 09 _
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i oy

X
B (e, ) AEd, ALl
elevy.z) = u:ct-an-i— - I;‘;; + &, |

25.3.6 I
L AERD: TR A Rar, PR LR
(1) (z* = 2yz) dzx + (y? — 2x2) dy + (2* — 2py) dz;

; & il 2 E S u e LI
o [Jf".,*w‘)* 2 2 det [ - ot 4 0y st
i, Sﬁjl " yzdr + rady 4 rydz.
{1.2.4)

3. @O R ORA 2?4974 2% = 0® LHE— SHME - BRBER B o242+ 2% =
b2 (b > a) EWE— s MEEE, © SR EOLE, E8:
J- r (wdr + ydy+zdz) = %{bﬁ —a’),
L& A

HPr=y/r2+y2+22.

§25.4 EEHSH, W EANINST S —HE Stokes AR

SUERAE B BT AU e IR b, VR A IR P R AL B R S (] (5
% E B, MR AR S DA TR R LR, SRR L, B
B s OB A B A i R A FR AR T PR OCHY Ay (. PR, RN ey
AR B, R A R R L T

25.4.1 mEHEASHH

REETH R ERAMEEEXNAR a = (a1,62), b= (bi.ba). T HHa b
SRR T A . BLEBE, B a 3] b BSE T E B, LTI I RN

EBURE, 70050, B AT LT RIR s, — BT aaL |:' 9 MR ERELTF

1 by
R ECROITIE AR

® AR R Hr R S BT (S E sl i) S RO TR AR A MR, 8
ELA U il ok il A SR 1S, {C [B, 9, 24, 28, 34, 36, 44, 46, 61, 63, 64] Py fbhaingl. A
LTk g, 1E BB B 1SRk bt — W R ). edhE AT LB % [40].

(P B i 3 2 B R S 7E 2000 T oA FFCER R TR O (), B
PR o, R R R SRR SRR AR Stokes HE, EMEANE
frea M
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iE L al a 5 b AMRH

anb=|"t %
by b

AT LLE W] B S R 47 F Sl e -
(1) et Bitt:
afrb=-braVabeR? 8 ara=0YacR>.
(2) 4R it
af(b+el =arb+anre, (a+d)rc=are+bArc,
(Ae)Ab=anA (Ab) = MaAb),Ya. b. ec R? AcR
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!I".'11 pa 7 e in
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tyy fBpz2 - tpy
X R SRR A SR B R M SR M ar RE T
Hn=3H, TRETERELRKAR o, ay, ag P BEELENT 8N T
T~ 0 17 L. @1, a2, ag BIECH BRI, AEALE, SR

25.4.2 RoOER

HF P n BT ReR Y flay, re, 0 L 2a) MRS

n af
d.{= ga._hdmh

K dr (i =12 0) BEARGMHERER, Sy (1= 12.--.n) TR
HE NS REE Y. AP dry, drs,-- -, dy, GRS, df 00T ik el 38 J
W PE S M Mo, ok, JR1N 1RSI F—kifom i A n R 157 (a].

WU AR PER, = (), 00, v2n) € ULCUY B U L feb g
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U Ef % B — it et
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8 afiEn] A' B—4 CNU) ErEkrEee(e.
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1T s 5 SR R o AL

{ day, divg, - - - day, PR 2P HEAEH H T iﬂ%drfhdzj (g =L2---n),
ity dry 5 dry B4 (BB EEE-RIZS)

£ R e B B, BE

dog Adzy = —dzj Adey, deyndey=0, §i=1,2--+.n
ElEf €2 MHIFT
dr; Adr;, 1<i<j<n
o) AT W AL, CLisb o A RE AT LUb it — e ] A% A i
AZRMSER, W 2R, TR A mrEnaEs
Y gulx)da; Aday,
1€esign

W 2T bR A
—REH, {F {dey dey, - de, | PHE p PMREE R, 1dH
dmg, Adxg, A Ady,,
SER 0y e i MRS L2 - 0 TPEEIAIES p DR (EIFEM, BIHE A
HiRsha).
Aiegy Adagy As-c Adpg Adsg y Adagg, A-e- Aday
= —dioj, Wdmyj, Ao Adey,, Adey, Adey , Aconde,, 1€Srgp-1,
(i H AR gy g PR PR HEE, W day, A drg Ao Adeg, = 00 BESE
# CL THAC
dxy, Adzg A--Adey,, 1€ << <fpEn.
UL R U i — it 2 (0] A7, A" BnERA p R DR, M -
AR T—Hp BT #&RN
3 Gis g, 4y (F) Aty Adipyy Avos Ady,

Ll Sag-ZipgEn

A it b .

TR, A" 2 Cp = 1 TR e, B A dzy A deg A - Adaxy,,, Bi—
i n-Tfzall iy

gla)dry Adzs A e Aday,.

2 p>n i, BF dre, Adag A--- Adzy, =0. BIEYS p > n B, 47 = {0},

(7 bl iEak AT e BORE A (O 25) 0- 0B, B MR R kich A°, B -4
RiEEm, B g =1 REM—E

25.4.3 WARRMHR
e EATRRIGE L T RO A%, A - | A" SRIRARYE S8 B



360 F-_+EF GEing

BA A C8 4 O 4o 4 O =2 el
A=A"+ A"+ A",
EIER A, A, -, A" MEMSE A PR EMS LR
br=dog - by Aeevs Py, e A F=D00 e

BLAETE A E5| ASFRIEE A

i der = dmg, Adwig Ao Adig,  diny = ding, Adg, Ao Ading, . W der 5 dy
o E S

dir Adzg = deg, Admgy Ao Al Adag, Ndigy A - Adig,

B (p+ oA MR {iy i, .00 Jip} T LGy do. o L) TAE. A doy A
de; =0 BT 8 pERw =3 g:(x)de; Bl gBERg=3hslx)da;, ELw
Mg B1MR w A g K ! '

whT = Zg; [:n,'ihh,r{::]'dr,; Adrg,
1.4
B (p+q)-Hezl.
X o-fe f, Bl IRhTEE X
fw=fAw=Y fl@lgi(z)dz; weA”

IXHE A R e 20 B "Iﬁﬁﬁﬁ. ER W TR
ME1 BuwuecdAl pedy, MY ptg>nid
whng=1_0.
IZEEAN Y pt+g>n b, {fada i) T {G gaeo o dg ) B AILTE.
ME2 HwedP, ge A% I
whn= (=1 Aw.

it twecd w0, ML p TN, wAw=0.

F NI E LS A S R PR A B LW E RS
PREEMIEE 2 BCR, F IS IEE R & B 0. i, AT R 21 ()
(5 LT n A FVR AN, 3¢ B S n A i) R, DL E, 5
B, vae R2, Hara=0 HffacR", n> 20, BNFEES Y ana iy
X (ER S AR b, JRATACVF Lo IR p e p-TE NG 4 B,
MITHY w e A7, w# 0, p AT, F—ERLwArw=0.

Rl e RY FROfsa e, MR w=dey A des + dag A dag, B4

wAw = (dr; Adre + dry Adza) A (dzy Adry 4 deg A dzy)
= dir; Adira Adrg Adrg + dieg A dipg Adop Adxs
= 2day Adas Adzy Adey.
MRS MFEEw g oc AR
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FRH: (winhe=wAgtnha,
cAlw+n =chw+aln
AWM (wAfAoc=wA(nAa).

25.4.4 RWAEAGHNS
& U CcR REH, flx). 22, .L.J E‘. U LI e RoeR &R, Aoy

df = Z Pl

o] FgR Frid 0-7 f T'E'J“mﬂ-::ﬁ'r—ﬁi,‘fg f 1. A AP P — A8
w = glx) day, Adogy A=+ Adag,
i p-He A, X

dwz

fﬂﬁi?ﬁéﬂﬁiﬁﬂﬁﬁﬁﬂﬂﬁ! Lrisfd: A— A H
dicw 4+ i) = odw 4 Adn, ¥y, 3ER™, w.ne Al
HHI do NiRER @ PN,
@R 25.4.1 i w =da, Adzg, Ao Ade,, W dwe =10,
i dw = d{ldzg, Adrg, A---Aday )
= (d1) Adx,, Adr, A-- Adzy, =0. g
Fi 25.4.2 w= Pdr+ Qdy+ Rdz A R* Ly C* 35 -1, i 5 dw .
M de=(dP) Adr+(dQ) Ady+(dR) A dz

(%f da+ %P 4+ %P dz)r’\ﬂ.r—l—(aq dire+ éﬂclw- BQ ].ﬁdy

Az, Ao A ri:r:,-p,

(gﬁdz+%ﬁdy+%ﬁ )mia

_{8R dQ dP  aR a _ apP .

= (55 — 5 dvdz+ (57— 55 ) dede+ (55— 5 ) dedy. D
I 25.4.3 i f € A" B O %00 076, 1P £ 2 04 oT o py ol e, 1

d2f = 0.

o e A _ &f ;
i T T 3.1'33 (.7 = 1,2, .m), BTEL

.;1‘—’f=d{df)=( ) ZE a.zja‘dr.hd.-r,-

=1 j=1

n Z ( a'r,arJ a-r;ﬂz, ) da; Ade; =0. .



62 Pt ad iz

SRS T IR R PR
MR L w fil g 25 O S0 p AR -1, T
diw A ) =dwhn+ (—1)"w Adi
ME 2 i w O RN B, W d(dw) = 0.
HEB T aéR].
AR TL AR o, JRATIS = B B0 1 IS dh G0 iE A I {0 B ak bl e
AR 7 A [t 1 S P ) 80 ) S i 0 0, DA ) R B PR 2

25.4.5 THS Jacohi {THIR

RARR® LI PERMEES, HEEH A= (ay)axs, B 2R R P4
A, IR MR o, 4,9, MEEBR V = agy. HRESARRES, #7
V=aitAd3Avk=afysAd Ak
BEE 2 A FRTRE AW PEB, 8 AQ) B E=anaid + anaj +

gy ok, 17 = a1p0% + 02297 + am Ok, § = aravi + azvi + eaavk AR EIFAT/SE
e, MG MR

¢y g @53
EANAGL = |ag 092 an-adyiAJAk=det A-adviAJAk.

dal e Ouy

Y det A > OB, a8 £, n, HRG &, G RENNARS 4,5,k —2L
Wik 2t R® el RS A, hERRE gwwmnq-'r-i;
AR (BP — AT N 0 S RS A ), sl R A(R) BaREs

V= ”[ drdydz = det AJ-” dudvdw =det A- V.
Af12) i7

B, det A F° T RS A 1) (FRB) “BIERE: Sdet A £ 08, det A P15
G TP A By sy I, | det A = | RARBER: det A > 08
P iR .

AR LS PR B AR (B, i F: R — RY B 1 alniesst, 1)
(R 2 (g, vo, ) PRAE, BT A — 2R PER 0T A(ug, vo. ) JEILE G, SLET9IA08

£ Jacobi 117 j‘*—”‘ e SEB2) G i F RE
Eu‘ IJ,H.'J l*-lud'u.ll'M a bl IJ

Ay 2) | _ ; gpkr, W f A REFRN.

Ef; g alu, v,10)




§25.4 A9k, AarRl A A B 4 b5 — ALY Stokes 4 X EVE)

25.4.6 WERIPESHR

FEATTEL L) B R o e TR A0 5 ok 22 0 88 A0 1P S Q3
=\ E MR dedy ds, # O-ppz HRRSRY, ERILER dr,
dy, dz B1H REGIEE, SR &L dedyds 009 de Ady A dz, BASRR R
T:DeRYRY N
r=wmluqanw), y=phinw), =20 W),
g dudedw H du A de A dw, BB, THRIBSMES, 4

_ dzy.2) e -
drAdyAds = 7&“””.!”] du Ade A dw. (25.16)

i (25.18), T i 0 A B U oy U 1R 7 B e Rl
j fle.y.2)dz Ndy A dz

TN

o, .2

= Jf(:[u. vywhoyluwov,w), z(w, wow)) et -.uj du Avde A de. {25.17)

SE(25.07) RKOIA AL BB AT Jacobi 7 UL 14k e iF 5 Wi} 85
EARXZIHENEFE LAMENZ - HEER de Ady Ad: PARIPRFEZEE
B, W da Ady Ads = dodyds BRAIERETREFCRAEBIRFEYS O-ays BF
FNTRAE 3, M dy Adr Adz = —dordyd: = dydrds. B0MEEN 0 EHS
L5

R 25.4.4 B EH ¢ = reostl, y = rsind,

de A dy = 3{{" g]) dr Adfl = rdr A dé.

25.4.T —M Stokes 3%
HE Green 270, B D &2 R PIKE, oD 2 D MR, G TRMNARE
i), FRAH
rJfa Pur+Qdy=”(%?_— df’)mu;;:”(%%- —%)unuy.
o

M o = P + @ dy WATHE di = (ﬂ— a_g) dz A dy, ETTH

jou] o

o o
5 Stokes 00 B X R RY PRI, oXf B X MR BlGFEENES T
B, Wit w = Pdx + Qdy + Rdz., @47

iEm:de-.

dx E



afid e o R

T Gauss 20, 2 2 RRYPHEE, a0 R R (UUF, WETFENETE
M, idw = PdyAdz+ QdzAde+ Rde ady, H

c{wﬂm.

12 L
2 5 W Newton-Leibniz 55

" h
] df(z) = f{.-r.}|n.

(i

s EAERA A 0-FE f(2) €M D = o, b] (IERERA R 0D = {a.b} L
Wiy, Ma LTl s
[

i 3
1Z#, Newton-Leibniz 2070, Green 20380, Gouss 230 Stokes 2> 70 55 A 6] Ll —
5 e dn s

W= I chir.
dif 51

XA THFN—BRE Stokes A, EHH T, Mk AR do ASERKR
M _ERBUE TR — KA T w e — MRS oM LR ar. Stokes
Il R RS R ) Newton-Leibniz 2 07F BT RE R HE, REEE i
WEREsEr — RS EHRENES ERER ENA,

§25.5 M THFREN

25.5.1 JERHE—6

PE R iR A, A urs T A = i B S R e
1. XTE—AhmARNEERXTRTHFATEN
P&y O R B AR, B

” FIX)dS = ] FATL) A, (25.18)
5
& W
Hp X=|g|.U=|v|, AREZER §2
2 T
=AX, 25.10)

AV H AW E. diln Z BiE S CIEETR A Fk



§25.5 ®FREOER b

ol (208 WHEB I T M SWBS RN
§: r=alst),yu=vis1) 2= 2(s:1), (s.t}ED,
it (25.19) a1 X BN
T:u=ulst), v=u(st), w=wlst), (st)eD.

(1
” f(X)dS = ”,r(xu,m VEG - Fldsat, (25.20)
-5 n
H;[ATUJ 48 = JI(ATU{& 1)/ EiGy — FRdsdt, (25.21)
E I
Hp

E=X P=X, X, =X

Ey=U% F=U,U, G=U.
B (25.19) 13
U,=- AX,, U,=AX,

M
E=E, F=F, G=0,. (25.22)
i (25.20)—(25.22) I (25.18) L. O

Fls 25.5.1 & S AEK(] o? +y? + 22 =1, [ REEHEY, W
”_f{n.r + by +c2)dS = zn]' Fluva TR+ 3) du,

L)

A o b e B

1 @
iE A at+* +2#0.8 | v | =A |y |, LPERE A NESEHE, B

ur P
AMB—Iit kN 4 b : € . (25.18)

Va+ b+ Vel b+ Vet + b+

J‘,.fhm: +by +e2)dS = ” flurv/a? + b2+ 2)dS

a1

wd et Lwd=]

i W T—u¥
=2 v a2+ b+ 0?) ———0——=dudv
J Vi—u¥ ft ! ) V1 — H] T | i

=4lh ;’[uv’ai+h-+:-}rlu[ - v’]—uﬁ—uﬂ




166 F=t+EE #EEmp

=4J: !(ﬂ\fﬂ2+b2+(‘2]dﬂﬂmdf {v=v1— usint)
= mJ' flun/a@ + 6 + &) du ®
=3

2. FTHMEHSFSONE (250 (25.3) BTUEW)
EHRE R mEesn, BEE  REEmRaLs s g, Lz
SEMTEIE T HAS RIS, FEAREAPEN LRSS HHEB
WOH BT AR — . FER AR (26.3) FHEW:
(=oAL TR Ao Pl (B OE S 2E =)
”dedz + Qdzdz + Razdy = J'_[(Pmsa +Qeos B+ Reosy) dS,
& -

W (cosen, oos 3, cosv) 8 BHSER —M A E AR RImiE S EsH R
FHikmE
n=+(AB.C).
T A
COS 0 ~.fA5+g§+Ei§
eoelf | = VAT O
s 7y .
VAI+ BT+ 8
P AT BLER H, Jhrh & B e N % R AE (A, B,C) WA RS § fiEmE—
(] gy ik ja ik (cosar, cos B, cosy) IR B B— 4, B A2+ B2+ % = EG-F?
(e

ds = VAT + BT+ 2 dudy,
T2 (25.3) sUREAL. |
PUAR 25.5.2 K58 Ak B A
U;r dydz + ydzder + zdzdy,
h S BHME 22 + % < 1 BT 2 = 0 Bl 2 = 4 FTALER AP T, BRI
B .
B EEER S, FEMA S, M S, W
”:t:dydz +ydzde+zdrdy= ”zd;rd;gr = :IJJ drdy = 4n.

i 5 a1
£ L oz=de:=0 TR#ES LHEMAE. FTHTES ERRY. £
r =cosfl, y=sind, z=z2,
BrleD={0<8<2m << 4},



§25.5 TR R 367

it
A=vosf, B=sgind, C=0.
FiE
”.rdud., gdzde + zdedy = J(:m‘EJ—qm Ndedz =

T }’?Wﬂvﬁjl‘“lﬂﬂffﬁ’%{a B.C) %mﬁw‘rm R —, BEHe
”:.-:dg.rc!z+ ydzde+ zdedy = 12, O
5

3. Bk LRYBHER S (MEW] % RN (25.28))
L S REL My = (20,90, 20) FERG, r RERIHERTE 0B, (M), W12
R e
r=zxp+rsingeasf, y=o+rsingsing, z = 5+ oS,
Dsd<n, DS

kit S
E=z}+4i+ 3 =rtsin’,
F = xr, + Yoyy + 202, =0,
G=ual +ys+z, =1,

Tz

VEG = F2 = sing.

I A bR R e = RSN IR AR AT 6 Jucobl 17 RS0 R, (BIZEE r R W
8 TR

fle y,z)ds,
aBr[IMu'!

¢
= -r-rf{;ru +rsing cosfl, yo + rsingsinf, 20 + reos) r? sinpdfde, (25.23)
o Jo

e dS, BERA  MSRRE P T, W BT ol LA

dS, = risingdfde, (25.24)
dSy = singdiddyg, (25.25)
TRAG
ds, =r*ds,, (25.26)
o i

singeos =y, singsinf = ag,  Cosg = o,

TESE R oy, 0. g B2 o, 0 FIEE S, W (25.23) W etS N
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flz, 4,218, = (Ii? Flmn + ron . tg + ros. 2 + rog ) dS,
A8, (M) ag.|o)

== 1'2 ‘ﬁj f{-rll + oy, o + Tk, 2p + Ttit;l:ldSiu {25-:”.]

A8 (0}

H 7, (o, g, o) BEAEER(E] 9B.(0) (1€ 98,(0)) LRTRAGEFE n, JE1E
] BRI B2, B b e it N ATLL B S R

fler,y.2)dS, = qr;ﬁ F(My+ rn)ds,

ﬂBP(MuI aErlu}
.- q;b F(My +rn)dSy. (25.28)
a0 |

PIEE 25.5.3 & B.(My) 2 A M= (2o, yo, 20) Bls, v JFR0ER, 2B, (M)
Ll My = (zo,yo. z0) R0, v AR EHETE, UFH:

W ||| sezacagaz={ & rep.2ds,0

B { M) A8, (Mg
(2) 4 m fz,y,2)dzdyds = cﬁ} flz.y,2) dS,.
Bo{My) dBL (M)

SERE (1), B (1) TG r RG] (2), R
o =aq+psingeasf, y=yy + psinpsinf, z =+ peoso.
b2, O<p<sn, 0<psr
i

m Hlzig 2) dedy ds

B, Ma)
; LY
=J-rrj"f{:frr‘F#Siﬂs#ms#.yu+pﬁinpsinﬂ.zu+pm¢;ﬂ*5m$d9d¥dﬂ
o do o

fla, g z)dS, dp.
a8, (M)

BUE— M5 R (25.23) 5. 5
25.5.2 #IEH

L. 3R % (A8 I B 4 [ﬁ Pdz + Qdy + Rdz M LR 7 ik:
(1) F Stokes 25 fk A% — 59 M B4



§25.5 #HTHF AR A60

o) win 4 - 52 A _ IR % . W i C A, THIE
FHR s S i,

(3) BT Eh 28 00 S %077 B AL JosE 10 S R A

2. RS E A MmO 0 LR

(1) F Stokes 25000 5 sk 81 5r;

(2) [l Gauss 570 Ay = E Bl 4r;

(3) Rt B4 A R S T BB RIE, BRI BB B E S e
i, iX{E 2520 ® 2551 PP EHHELEGEMNT.

3IHEE NehmE A S - MREEENEAK (26.1) 5 (25.2), HitELTH
#. Mol % EH H A H B 2 AR R E Rt 8 4.

A, P b £k B0 SR A I 2 1 AT A 16 R e B Ao R R R A, R
fiL R SR i WLPIRE 25.3.6. FEIFHRR] M2 B A SR BRI EHE AT LR (K
REEG B A TH B, S0 BORAT B 12 LB A F ST AL A}, AT IR — R HAIRETZ,
i 745 b 2 B o A BT BRI L S Rl RE AR

5. e ERU Loy il ol 5 41 B AT L Sl LA R B,

(1) EEHRLEE SRS, el R0, o (FAm SN TS
s, g

(8in 2 cos #, sin @ sin @, cos )

WS 1, e s W K ie 0 7T mIAR I, (A R R e S m i, X
1 Gauss 20Uk — iz 5 LR {8,

(2) ¢£ 23 (25.28) PP RIES

(ﬁg f(Mg ++n)dS., #2 q'jb F(My +rn)dS,;
a0, (0 d8, (0]

S fE AWM, M TR RSB ARG r, BIEFHEN r REY
0, B A

(3) Bi 25.5.3 F RPN ES IO R AR X RAL

25.5.3 &%§|
1L ®SETHe+y+2=t LEHRE 2 +9* + 22 =1 ¥ 8,
l—a?—y? -2t B2+ 421,
Plry.2) =
0, R T
E B



470 T aFE dEfg

S@-2), 4 <vE,
I[@{I.y.z]dﬂ‘: 18( j —f[| ‘u""_
3‘ D.| Es! |E| > ‘Uf:;.
2 kR
r d;zrrsmyu“'“"‘{"”'“’”-’dy = w.r"T.hi:'lLF."#"j —e “'i;’].
1] (1]
3 O RTEE -HRPPEE, B (o) £ LEES - MRER 5 H
O AR g b, e o = Yl i 0

JJ g 2)(edyd: +ydede + zdedy) =0
5

AIFE b B, FFIEHLZ.
4. 2 RAHMESE, BXPEKEA 2, nh & ERLALFE, (26,10, 2)
ARHBEE—F, (t.y.2)e X, r=(r—x5,4— Yo, 2 — 2a), HEH:

qzl? cas(n,r)ds = 2J}U%

5. DM IT: Ar + By +Cz = D, 3+ IT T2, K w=Plr,y.2)de+
Qa, o) dy + R,y ) dz, (BN 1 EAFBISEEHE 0 AL (1 t52
i 7T )
$ w=5(r),
S S(T) 9 I 6 1T ERRHBATRL
6. it I' 2 R® hIZEUEA M PR ADE AR, AT (r.y.2) ¢ I'OEX
Plz.y,z) :‘{’1. (€ —=z)dy - (n—up)dg .
:“:C — Z)dE ‘
Rz 2) =(£,r (1 — y) dg r:l[E — )y '

r...'l
Q) = DL

W (£,0.0) € T BWTET,
r=y{E-—x2+n—uP+(-22

ik H1:
Q _ap om0 ap_an
dr dy = dy dz ' 9z dr
T. fE LR R 8 (e, y, 2), B# du = Pda + Qdy+ Rd=.
8. M Gauss B3CUEH Archimedes FUiEE e HE Bie P S RE 4
TR AR YRR, Am A,



B_AE HRIE

By Ao Py 0T 0 B, G . duBlE . e X IE T A&
H A T i 2 b, el 8RR & el ¥R S .

A5 (el M0 0 WA R AL A §26.1 G A BRRE B RE EAY AL, RIS IS
FE\ BLIE . Wi 5 Green 2030, Gouss 270, Stokes £ M & & —il, B ot
FE e i 8 §26.2 pir i Laplace PRI ST B 84— R, 55
— I e ] S A e S

§26.1 MEMEHE

26.1.1 ®E

¥ D RV — A, ale,y,2) = Pl 2)i+ Qz,y.2)f + Riz,y, 2)k
WIE XA D B EERE. e BEXAED EH TEES. LB P, QRE
TS AL, 12

diva=5—+ 9 L AR

a;r oy | 9z’
Bz hymEls a WEE, EL -PEE FHEEAV 0 F8Y -T=TEH S
BOMERE W BIX 5 (W, 21.2.2 V).
P R b, 3 a = Ple, y)i + Qe v)g, M
diva = % + E:]_cj
BB HCEEE S, TTLELE Gauss 2538 (25.5), (25.68) B

J-”dwutl,rdmi: - (f]b Pdyde + Gdzde + Hdrdy, (26.1)
Fi ol

JJJdivadm dydz = (g] oS, (26.2)
T§]

Wt a = (PQ.R), ni& oD LAYRRISMER & TH Green 223% (24.9), (24.10)
HH
[ divia dzdiy = :f; . ~Qdr+ Pay, (26.3)

JL]n adrdy = (ﬁ a-nds, (26.4)
5



aTa FotmE lidnd

Lot (262) 5 (264) %—5 N
J_ﬁvndV::# 1 (26.5]
ol al?

Lol U A R TR, R SRR ALY,

n=10, ~TEY% flz) HRER o), dV =dr, EEXEMESRS n = -1,
P B AT s o= 1, £ O () 0 o O B R o PR B & AL, W
(26.5) # & Newton-Leibniz 22\,

n=2M (26.5) ME Green 230, dV HmEL.

n =3 (26.5) 82 Gauss &30, dV BELT, n & D 5000 v al .

PSR 26.1.1 B9l R A S AR

J;[J-u%dzdyd ¢EP undyds -—J‘ﬂ r}—aid:riyd..

Wb X R 0 WIS, SRR, BAMIL w0 fE 12 EaELERTI
iE £ (26.1) ¥%a = (ur.0,0), W
JJJ (uug-g;L —I—r;%%)dmdyda:ﬁJ wr dyds. £l
"} !
i Su=1, WE

JJJ -3% dodydz =q} ey,
7 2}

26.1.2 ped

Wa=Pi+Qf+REEEERSE D ERWES, V&P, Q RED 1
LS. i

]
d
curla = s

O ,g-"!m L
oy E"lm >

P
=(F-F)(E-Bh(E -5

BLARES e KRR, E2 - THE FHBIEAV xa FlHEEREZS. T
¥4 Stokes 2330 (25.13) 54

”curla nds= JfP o -7 ds,

o

e D S (6| BT, oD RERIAR, a = (P.Q. R), FXITHEE n D 170475
kR, WAAE v 2 oD UEE. E1WE I R A T Sk



§26.1 ffdeie ara

{1 T e LA T BT 5.
EX O BMAZAREGC N G ERT M ERBREE. 1 RAMER
PcG #iF5 P Y5 M ZENEHES PM C G.

P 26.1.2 BGRER* LT HA S MMERRK P=(PQ R EG
Lyt E g, HdivF =0, iEY: {7 ct G j;[lﬂd’t‘."ﬁﬁﬂﬂ.& A, T
F =curl A,

iE AFi M OARS. hF GRTEAAREREE, TRIEN (2,y,2) €
(=]

Pleiy,3) = J' i"-[z?Puz, y,t2)] di
J tPitr, ty,:zjdr+l #2 Ptz ty,tz)dt. (26.6)
meskiin 3 = 02 3R g 266) . M
Plz,y,z) =2 r LR (e, Ly, tz) i
J [m[r‘r tw.t2) + L ty.12) | a
+ L By ez by ) rif+[ {t;r,n‘.u.f:.)rl!.

=2y [ Pty o)t — o [ Qe ty.t2) ]

= a’— :e.'J tR{tr Ay, tz) di — zJ tP{tw.ty.ta]df}.
0 0

k1 1
Ay, 2) = 2| Qe ty, t2)dt —y | tR{kx, by, tz)de,
Ji 0

Astzipzl=x !fﬂt_tm.ty,tz}dt— z B tPtx, ty, tz)di,
+0 Ji

rl

rl
Ayl y.z) =y | tP{la by, tz)dl — x| $Q{te, £y, t2) dt,
Jo Jo

1l

1 Az
Pla,y,2) = 6‘5; - o4

A #EAfiE



374 FotaE Eibwmd

Qzpyz) =20~ 2 Py gz = 2

dz de o
P A= (A, Ay, Ag), W

F = curl A.

26.1.3 Hamilton §F V

V 2—15F 5, BN Hamilton [h‘ﬁﬁ} HF e

-v_-;-@- I J—ai’- +ki

HAEE XmT: & "H‘ﬁ@ﬁ m
‘Er’f_ta'r +J§L +Lg{
i "
Vi =gradf (f L)
#a Z—1HEE, a= Pi+Qj+ ik, Wl
V.a=diva,

¥V x a=curla.

E:‘:I 1
dy

L

b, WAMERRI V- a A1V x e 455 e MRUE SRR, MR hiEd] B
ARFNX (P a, 8 AWK, [, o ARERY. o, b HEHEHE):

Viaf + Bg) = aVf + Vg,
V(oo +3b)=aV-a+ 3V b,
¥V % (aa+ 3b)=aV xa + AV x b,
V(f9) = (Vg + f(Va)
V-(fa)= f(V-a)+(Vf)-a,
Vx (fa) = f{V xa)+ (V]) x a,

V- (Vxa)=0 (BT S0 me s iE 3,
V= (V=0 (BU{E S5 e Sn s e e ma).

IR 26.1.3 A. B AT, W

V. (AxB)=B-(VxA)—A-(VxB)

ME WA= (g, 00.03). B=(b.byby), WE
¢ 3 K

AxB=|d as az|
by By By

(26.7)
(26.8)
(26.9)
(26.10)
(26.11)
(26.12)
(26.13)
(26.14)



§26.1 BAfd A 475

i
a [ d B ug g | fa
V(A xB)==—- - = ==~

; } o ba byl W |y by = by b
dous  diay 5 dyay  dyts d:ay duap

b;t fl;l b] El;; hl 1’32
L% e | el |a 6
diba diobs diby  dybs d:by  dsba

=y 4+ I,

ILep Iy RAT=I0, I AE=T0 S0 ST aEH
Iy = by(ya5 — Detiz) + ba(Doay — Deaag) + balDean — dyar) = B (V x A),
| T
I;=-A-(V x B). o

P 26.1.4 % u(z,y.2) & BplMo) £ Friggal i, L Mo=(ro. . 20).
Br(M,) UL Mg Aty LR REREE. /T 0< p< R, mRAE

du - -
oy (e, 9.2)dS =0,
B, (M)

A aBu{M o) REEA My Hle, BL p K12 BRI, v JERRET i S Sk i i, )

WMo) = h uley)as

A8 sl M)

RV 5 S BRHT L 00 B o B

E %

r=xp+ psingeosd, y=wyo+ psingsinf, z =129 + peosip,
NEh<m, D<pSm

5L+ 10 S T !
- (myiz) =Pu-n
= —dd—E (irg + psin@eos @, yo + psingsing, zp + peosp)
= (Mo + pm).
TR’



aTa FotaE sty

an dp
a8, (M) i (1)
- p'ld{_i, {:Ii ul My + pn) dS;.
a8y (0)
H b w5 3
d[_l') q:—:[) ul My + pnjdS, =10,
dH.L(0)
il
%ﬁ [p " (Eb w(My + pﬂ}riﬂ,;‘ =10,
AL, D)

ELs T 0<p< R,
p-2 @ u(Mp + pni) dS, = B2 ﬂ; w(Mp + Rn)dSg,

A8, [0 i8R (D)
H—HHE, 5 p— 0t B,
p? ﬁ;‘ ulMy+ pm)dS, — dru(M ). O
d B, (0)

26.1.4 LMERES

it A= A(r,p.2) B TrRED. L PRSI 5.

ik W div A = 0, WE A SFEREL (FE ),

T lieHy: P curl A =0, MF A AEKES .

s mBRTEERES u(r,y.2), 118 A=V, W A BBER (3HB
), u ¥l A RS

Mo — RIS wle,u, ) WOV, WRFT R B Ble oy, 2), EH
w=udiv B.

MEN by MR M &S B,y 2), #8 A=curl B, W A AHEER.

(E T IR ER AR S ISR e, M ARSI, D RAFEE w(z, y, =) (DRER L),
i j_, A« ds =u(B) - u(A) (B4 SHR TR, WK A WERSTH. ks
irﬂﬁ‘fﬁgé&ﬂu F:

W 26.1.1 (1) A ARER (I3 «— A AlFH < A AL
s AMEB WML C, 8 -']EFA~ dn=0:

(2) A HE == A NHEH = AERMIE 5,08 ¢h Ands =0
Horh g 30 i 0 B8 ik .



§26.2 Laplace ¥ F 5 # 42 ¥ -

EirEAE R F F— R E 2.

26.1.5 #3@E
1. AEM R A (26.7)—(26.14).
2. iEAA Rl 26.1.1.
3. Vo Do RYAKED S0, b8 vp, e V, 3L
(1) divAlpg) = lim L -dh A -nds,
dimb 0 |V (E
W 2 =0V AV HULR dm VEVBES, (V| AV R D
e B b )
(2) curl Afpg)= _lim IVI @ nx A ds;

(3) arad plpg)=_ lim _ |T"I" @ o dS, K o(z,y,2) &£ D LT,
=

4. @ fER LHFIEE. r=xt + yg + zk, r = |r|, K grad f(r). div(f(r)r) A
curl [ f{r)r).

5. #r=uxi+yj+zk, cEWREE, UEW:
(1) curlr = 0;
(2} enrlle = r) = 2e.

. KL divif(r)e) =0 AR f(r).

T. A, B REREs, (EW: A x B 2Liih.

§26.2 Laplace HF5EMBRE

26.2.1 Laplace BT

Laplace 8F A {5 3im F:
e I Lﬁ_ &
{£ER* o : Au= a2 ayg‘
VT a'u aJ Fu
ER M Au=Smg o+ S+ o
WP e,
M=V -Vu,

il Laplace 35 77—l 805 S T R 8 HeE M.



a78 $otxt Hiegd

FIgA 26.2.1 (¥— Green BERX) 2 L A o arih Rdimm, 55 5,
wou fE L Er iSRRI, 1EN]:

”I Au-vdedyds + ”J V- Vodndyds =1 g” s,
I o E

Sorh o Fg 8 B Sh S  R {% B o fn A1 L8 S
SE A S i

B gg o ff [ LA u
ey ds—@ Y| S cos(r, o) 3 cos(re, y) + e o 1, j]dS.
b

I 2 It (26.2), mi

# O g H [%(wuﬂ 4 aiyr-my) + %[‘uuz}ldrdyd:
n

= J Jﬁ-r; sl dydz + ”JT’N. - Vodedydz. [

] Fv]

F1 Soe=1, G
_ F"ﬁ 48 = ”L[z'.\udxdydz. (26.15)
i i

32 H¥— Green {2 A 0l LLUEW] 38 — Green f 8 R, W 26.2.4 004
1K 2.

BIE 26.2.2 1 hiz,y.2) £ R L Wriesialift, 38, (M) Ll M= (z.y, 2)
i, r S BIIERT, 5L

A :
Mi(z,y,3,7) = 1y ﬁ) hi€,n.C)dS,,
a8, (M)

:tt"h r>0, B -
(1) My 2 2,9, 2.0 PR T s

2 S
@) AM e,y 2.7) =( d_, 29 )M,,ix.y,z.-r)-

= e T T o
J:l;t A= a aay'! i i,zi.
(3 ’_EI#_ %Mhﬁ.‘s.y. z. 7 =0

iE (1) 1 (25.27), M, Mdeikaaret®h

M (%, 4. =, ’]_H @ Ble + revp 0 + revg, 2 + rag ) dS,,

i3, 10)



6262 Laplace 37 &5 # 4= 4 —_—

I (g, g, ag) RERT 08,(0) A9 frshikm B, A8y 2 aBy(0) BTG, a3
WRBPMIERN My, 2 oy, 2 B ERETTS ¥
(2) B A BSERBIWRFLAR
AN (1, 2,7) # Allx + ven, y + rog, 2 + rog) dSy, (26.16)

A [

%_L@ (Bh ah . )db‘l

B = i T

_ 1
T 4w

a8, (a)
= 47;2 q‘_j; (%m + %‘nﬁ %w;;) dS,.  (d1(25.26))  (26.17)
78.-(0)
[2FH Gauss £ 7 (26.2), 0l
oMy - L [[] At deandc. (26.18)
B, (M)
o F {4 25.5.3(2) s R, 1)
2
L ||| antendedndcr o ¢h AbEnds:.
(M) a5, (M) (26.19)

H1 (26.18), (26.19) 8

FM,  20M, 1 Y ds
e+ 280 e dp Anends,

OB, (M)
1 Al )
= {2+ rag. y + rog, 2+ rag) dS
oo # E 1+ 0 2 .j] r
aH.(0)

=AM (2, y. 2,0} (H1(26.16))
(3) FIA (26.18) VLR R 40 vp i1 2 B Al 0
Tim My zr) = lim, o AR(E 17 - G =0,
o (€0, C7) € Bu(M), =

26.2.2 BEN

WA 2B Au=0, UKo 2 ERAMSRE. WG S8k
PEIR, S B R Y &

HE 1 (PHEAR) K& Mo = (., z), R u(z,y.2) RERSE 2 b
flp i R ML M B 2T B Mg A, R CETRITIR Br(My) TR E
12 A, Wl

1 ;
m = —— ula,y, z)d s,
(M) e grab b, z)id
aﬂﬂf_Mn)



RET) Bot=¥% Witwd

i HF0<p< A A Green 243408

@ %{I.yqz]d}i’= ”I Audrdydz =0,
OB, My) Bu(Mg)

oy {6 B 26.1.4 125 i AL 0

MR 2 (BMAFER) 0 M = (v.y, z). UEI u(M) 4D 0 |- fY 8
H e - R0 8, 0w £8 0 RIIF0T A & R AHEAS o] Bk 3 EAE 2 1 b el T 2.

W ARGEE SHARR M) MRS TSR HEEE R EmESR A K
(XBEEERY u(M) £ 0 L ER, B BRI, T ulM) £ 2 HEEs
My RN K, 8R40 F .

A uM) FEFTEYE, MELHEE -8 M) = (r..5) e 2 B8
wlMy) < K. & 2 {205 My, M, IE2Ems I (NE26.1), # I ey
HEER

NMie=ug{l), y=p(t) z==z{t), 01T,
bl
2(0) = zo, wl0)=wp, 2(0) =2,
2T) =z, YT =m. A{T)=2z.
EN
t* =max{t | 0 <t < T oule(t),yt), z(t)) = K},
o<t <T. BLM = (z{),p(t").2(t") .
L, DM 8 NRAE, E—AaTE A 7 i O
WIER By(M™), H H i /o ~

s=x(t), y=ylt), z=2), *<t<T, ( |
SR 0Bs(M") BSR4 P (LB 260), |\ M0 A M S

R u(P) < K. B u(M) {£ P S ‘\.,_\ NN 2
SR P A — T, AL E e N P
u(M) < K, HEt u( M) ¢ oBs(M*) LIT#ESF

1 261

1 ; .

wle . 2)dS < e # Kds =K.

HERE R i EOS N £

4::152 # ulx,y,2)dS =u(M*) = K,
dBs(M*)




(26,2 Laplace 35 & #4440 a8l

LRI, T o R @ Mk A o e 0 LRTOL 0
SE 1 IR R A TR T B AR,
H2 O RARICE o e T s & 0 LR, 0w BBk EMA R
e 2L FikE).

26.2.3 Poisson |HAA

—WERILEV, FEL® - Rl R EWEERRaTiE &S gl
B G PR R R B estist f(0) R B 2 kR DAY A el B, RATEELE
Pl B G EE W TR s R
ulreosf, rsind),
H0<r< L BEEMEE H
u(cos ), sin ) = f(8).
HEME—PE. o WRERT, Me=u-ev [0 r <1 RRAEY B
wleosf,sin®) =0, 0<6<2n
A b A (PR 2) Wlw =0, TR,
TP SRS 2. AR T ERLER (r0) PR FEER
P I aPRLC IRET 192 a’
dr” ay’ ar? or 2 e’
FEEVUEW] Afr" cosnf) = A(r" sinnf) = n n=0,1,2.--. i, &%
uircosd, rsintt) = —SL - Z{u" cosn + b, sinntd)r'.
=1, HE R R M3 l
flig)y= +Z(ﬂ" cosnf + by, sinnd).

eh| 1 10 v 40T Fourier ..Eiﬁﬂﬂém
i = ~r Fl@) coang din. b = —r Flo)sinmpdsy,
(A u ik e )

ulrcostl, rsinfl) = %[
o

w}[.l+ir"vds ﬂ.(E—np}]d:p

n=l
_ 1 1+s"e-*“’ i
- 'f;.;‘J‘ f(e) “‘* T =y ] de
=LI i
2 1-2=ws(ﬂ TR e

I T AR T il R
HEEY] u AP fs CRMAmd, GRE-IXN &SR BGRT
i o S iy 5. BRARI(R 5], o g o i FE AL S N

e



a8z fotFE Wit

uwlix, ) = s, rnffWJ 1—2%—y° e
2 Jy 1 — 2{xcos+ysing) + 2 + 4
B2 A M A8 — 4 A,

lim Lrﬂfiaal L z-dw = f(6),
(0,r)=l0s,1-) 2% Jo 1 — 2rcos(f — @) +1°

IAPF AR T A IR0 18,24 FPUESlGE 7, AXs el T i dr B8k 8,
i 26.2.1 47 [ AU 2n R0 es t, 0

) —g*

ing) = ; o

u{recosf, rsinfl) = o ]?ﬂﬂ R — e = di
AR ER MY, H

tm A [ o) do = f(60).

(i )—+ {8y, 1) 2n —2roos(f — @) 41

fER ¥ RCERN R > 0 mEE EAETRE, WY T o< r< R

w(reos ), raind)
= r u(Reosy, Rsing) — R —r? dip. (26.20)
2n g R* —2Rreos(f — @) +r°

B (26.20) & Poisson RS AKX
iE FR=1, R RAGE 2621, HF -BEELEE -H0ER, R
W4 2. .

26.2.4 %38
1. uFHL:
(1) V= (VSf)=0;
(2) V(V:a) -V x (V x a) = Aa, F Aa = (Aay, Aas, Aay).

2. (5= Green B%) & ¥ Mo HbmE Hdim, EmREEES 2, ueft 2
LWk, uEe:

”J{*u&u —udAv)drdydsz Z@ (U% - u%j ds,

1
Wb n K T R sh i .
3. X ORor K A dE, MARREN 2 uf R ET T, 2 Fi

ful. i
JlleuI'ldu:l]ynlz 3@ ug_'l; ds.

- H U R e Mot 1, AR RIS X 0 AEMERERRR 2 e
fi— o



§26.3 TR ana

4. (F R S L R R, Eu:

u(M,) = | Inii ”J ulz, p, =) dirdy dz.
TJFE } Bn’f”u]

iEAF T A 26.2.7 FIHELR.

HFW: Poisson B14- 2458 (26.20) 5 XSS BAERY.

LET =1 e R T R

£ f fil go f &R el e L AR A, o B sETT Rl f ARYHER
UEW]: g JE PR R B

9. UEM: jA)

An= fle v.2), [r0.2)€ D, -g—-_::— = gz, 2), (zy2) €D

T v W ER 2
Jﬂfcm dyds =£ gds.

an

e

§26.3 TFHFMEN

26.3.1 =3BS

1. Ak Bl e LRIREE R S, B THUE . iEH Z A, Green 43K, Gauss 2
i 5 Stokes 2 AMEH EFELREILT. BULES (26.5) (814 2 (26.2), (26.4))
FIRHARARR 20", M RN A A L e (1) B0 RLE R &, MU EBE

AR AT R R

2. 1 1 Laplace 5 -84 —~pf $09 {1 8 -Fo 1 o Sov B HLE, RSB
A5 G TN Laplace 57, BT BOROE M, B30 B9 EE £, G
s Al Laplace SRS CcEEASH EERNL —

3. R R B S A AR AT A, R e R A A R TR 2 5
o b A i R, Rl A S e e B — 2 R R A e B
(B HBEME 1), AXERNAT HMBERN— SR AR, TSR, 07
W RS REEERRER B E.

4 R ERBE AR

(1) (= 20 b o B 2600, BLR R E H A, AR SO F e
W s . Green 230, Ganss 238, Stokes 2070, & B14F 55 8845 L X000
— PR E .

(2) #% T Laplace ¥, BRFEASEMH —f15 — Green HSL



384 S=t% micind

(3) X TiRA B, ERE%SEY TIE L FaEFIH Poisson B4 24500
WA A R —

26.3.2 SE@E

F—HEEH

1. & A B ki, Ea:

()V(4 - B)=Ax (VxB)+Bx(VxA)+(B VIA+(A -V)B;

2)Vx(AxB)=(B-ViA-(A-VIB+(V-B)A—(V-A4)B.
2 RGR R PHXFHS O MBI, Flr.y,2) H G EHHEHEHRS. &L

Aldy2) = L R (te, by, t3) % v] at.
FIH B8 (2) UEM:
‘i? b A.—— F.

3. % ARR FeRmER BERR ikl arRitim &, e
VxB= %[vrx A),
e r= e + y? + 22, BV
# A-rds=1,
7
o LR CAE f e pyERE B SE R m e, » 2 L ES5 AR
— I R b e

1. RKERIA P RihdE C BARE Fley) =0 885E. Flr,y) —Prigsgag
i, HVF(x,y) #£0, & D= {{z,y) | Flz,y) >0} izl C FpLn7<HE, i35

;% .
rﬂ v- (W—Fl)dr.dy.

B, Wule,y 2) RESBE S04 Mze.yo, 20) SEESE MRS,
F(R) = -mlHE (ﬁ] ule;y,2) 8.
dBp (AT)

S ABR(M) VA M Kr, R KFIBIERE. TEY:
!!riﬂh F(R)=u(M).

H Au(M) FETE, REFH DR F(R) —u(M) i EEF .



6.

=~

s

§26.3 o THFahkin 485

e 6T BHERTTAL B 0 MARE o = v mif o REMEE, W
H |Vul? dz dyds < J”Wuﬁdzdyda
n LF

i (. y) € 22+ < 1 ZHrRERTRL B Au =) {Tui;

J[ (rg—: +1,rg:)d.rdy=%.

Fippiel

FiHSTH

- UEM: b TR o A R e R R AR

s, y) BiE KRN By LOBRBEEY, 84 Bg LiEE, ¥ u.(ny)
i Br 81319 0Br £ —FU8t, M unle, y) €€ Br B8 —F0lR, I HARR S5
LB AR B IR

W ou(zy,2) RS D P oT i, EH: Au 2 0 (Ve 2) € D) MITES
I R{ER

u[Mn}é—lRi- @ u(z, g,2)dS, ¥ BRr(Mo) ¢ D.
dlnlMy)

Mryﬂiﬂﬁﬁmr i ELEAG T LK 0 i A 2, O
ulaey.2) = S # ['GEE P Tl ""5{" n) %au[g’: ) ] e

Hfr=(E-an—pl—3)r=|rl

I Poisson B AUEM A5 =

-
H+r

ot w B UL R R¥ER, (2o, y0) MBS FogdE G mMEY, r < R &
(a, ) 5 (2, 30) MIEHE.

GERA: 4= F-1h o 70 R e 80— e JE L

Tu(z. 40) < u(r,y) < %}Eu(fﬂmﬂn},




X B E R

FH=F HRRR

$—HBES (36 0)

pl

® @ AP

10.

11. EX

el wy, MR TRIE GF ERRAY T w MeS, W R AR s,
HE G, AR s, — 0
LS U EE 12.4.2 (£ 350k, S HAFER o R A B BE.

. TR AINE 2.

(1) Vs e B At An, 3% R 2 M. (2) R Y n BV HEM S a, = 1/n,
4 a, = 0.

o 6 MO S A R Tl

(1) 355 W N de, wbWl 0 € d £ f(1), BRMEA. (2) B (1) PR

o £ L 54 Wik ) ) R AT

PO E AR . (2) ATRIE 6, thaT Ak (1) #d.

CREHL N ER T ET & leii

R 2 i it sa, WEW E sy WEL, MERATER 9.

=1

0 B {aws) FUETAEES. W—HAERY 0 <m, & ,f -
=1
am) < '"zt{m. —a), MR AER LT 3 e
k= k=1

a[FifH el = &i;tui =i 1) € (an —aus) kf: (i +ani)

52 R0 S R 1242 4 4 3L

LR oy Jan KT 372 WA H o' Alembiert 395055

M tns1 = (G —ansr)/oh (HRARUPIEIE (S5 FR 13.2.0 Z4F | J0fH0E 13.2.5).
A= RE H A R R A Al Canchy A% 0T,

SABEFWIER BORMLAGE T 0 BRe], %45(1), Fainn — 0, W sin(n+1) — 0, cos”n - 1,
distEBE T 2] i F G (2) Sk

(1) i, (3) BB, (2T (2), (4), YoM R BOHUE aTRE (), iR,

(1) 5. b1 57 GIHE 7 2 %@, Fl Abel HIRIT]. (2) 2 CHLE 13.2.7 SPrilrE.

Wik 8 M, B8 |0 - fin)| < M W8 nllsr. RS PREMHEGT R
A::E |IE‘I|| == 5‘:.[.

E-@HSTH (38 W)

2 2
L. i:}-r& .'iu =@y +az 4 <+ dng *‘?Janﬁhj JJL—J o :A" :1"_” = s {hl = :1"_” ﬂ rlti i

.‘li "1|I.-‘1II—|.
PRI R0 13.2.6 B el



$HBERT 387

WA =1+ aa+ -+ an, WESGETH (Ax — Aa_i)/AY?. TR 24008 13.2.5.

AHEEN & CISE e € Man BIENINTE BT8R o, 8GR A S AHUN, I P 21 S
Canchy (i8]

- TR R IR T O IR S e, FOY o AT, R R 2

dy > en ¥noe Ny B SRIGRIEAI0 H Boad B Pkl R (Vi et (B [22]) 28
a0,

et $5 ar i

R [““ i) due 34 M, TTIRHGRE 2 = o™ 1 (98%), 1] fvHE 13.1.2.

BIM {aa} HWHRLET 0, W& > by 0 ax < 5, Nl b < bo BT ax 2 s FIALES:
i R R

1

(1) S R AT () A 2 n{ (@ ”'"““’”] }

=1 {2“ ]}"(2:1 I}!!

HE -F

CFI Inn -+ 1) = ta(n) ~ L B0 In o 6.2 MHER S T 0, [ R4 ST

BT AT 1/2 BIHLA I S R KRR R BB Cavichy VS HERL. (WL [22]
£ EE 285.)

10, (1) HEEZEH 35 (n—Kau= 5 na (1-L), s Abel #5lik; (2) 7

11,
12,

13

16.
17.
15

I

21.

=] n=k+1

LLA] Abel a3 (FElaA] (13.23)),
Fubsh, A Abel EHE (R 13.2.5(2)).
il 8 s

TR VRS R W an — Lan — o= L, fomtmiEn n o+ 1 58
W ER .

fiil i Mt de— fik)
FI 1/ 9 FERaREL, o n= ke — 1, Ak + L SSERG W) Sier > 1 35S,
FRIGHTBERL, 9 A 2 SR il
5 i 67 TEE T SR, R Abel #ik.
H| ke,
I Coawchy s { 131 1),
M 6o = Sn — Sw-1 TONBIH],
(2) A LHE 19 DT KT, SERIBIIER S (1) 1/2; (3) 2/ (4) Ftan £
WS, — .



38H AEHRT

22
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